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DOCUMENTATION RESEARCH AND TRAINING CENTRE (=DRTC)
112 Cross Road 11, Ma Bement's. Bangalore 3

1 OBJECTIVES

The Documentation Research and Training Centre, established in 1962 by the Indian
Statistical Institute, has the following objectives :

I To do and to promote continuing research in documentation ;

2 To give a course of training in documentation ; and

3 To do consultant service in documentation.

2 THE COURSE

The course offers comprehensive instruction in the theory and practice of documentation.
It places emphasis on imparting theoretical knowledge of a high order and at the same time
on equipping the student with the necessary professional competence based on practical experi-

ence. Instruction is largely individual. Tutorials, small group discussions, and weekly colloquia
are organised so es to develop in the students the capacity for systematic thinking and for
clear exposition.

In the observational study period, the trainees are given an opportunity to visit anki
observe the working of specialist libraries, industrial units, and research laboratories. They

are also given practical working knowledge of nocument finding with mechanical aids such as

Punched Cards and Computer. They also receive instruction and experience is the organisa-
tion and managerial aspects of reprography and translation work.

21 ANNUAL SEMINAR

The Annual Seminar, turned on some specific area of documentation, forms an Integral

part of the course.

22 Roam

To make this participative work possible, the DRTC Is made a residential institution.
Living in the hostel attached to It is obligatory.

3 SUBJECTS OF STUDY

GM" I

I Universe or subjects : its develop-
meet and structure ;

2 Depth elimination Maw;
3 Depth elesslfiestion f Practice/ ;
4 Library catalogue.

Crap 2

S Dorarneatados ;
6 Management of specialist library
7 (1) Mechaaleed document

Radios systems;
Ekratats °Casuistical

aridtris;
a A project la docusestaUon.

Ores,

9 A NOW costal:tins of the survey
of the wag In mutat research
is a specific subiect

10 Obseevatkaal study.

31 honer 1
The project In documentation, to be completed duties the formal course in DRTC,

consists of the preparation of a docementatkn list by each student on a specific, subject. The

work involves scanning and selecting ankles Rom an approved set of periodical: relevant to

the subject, minately tlanifying the documents, preparation of abstracts of the documents, and

ptepostIon Of the peoessary added tattles.

A Depth Schedule for the classikation of the subjects coveted by the documentation

list is also to be *vied out simultaneously for the minute classification of the documents.

Comieerd ee pale 3 of the wet
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DRTC Seminar (7) (1969) . Paper A.A.

SUBJECT SPECIALISTS' VIEW OF THE UNIVERSE OF
SUBJECTS: 3SHE EXAMPLES.

F J DEVADASON, DRTC Trainee, 1969-70.

Understanding the view of subject
specialists in regard to the develop-

.ment and structure of the Universe of
Subjects would be helpful to the libra-
rian in designing an efficient docu-
ment finding system for the use of
specialists. Since the universe of
subjects is ever growing, several attri-
butes of the structure, growth, and
function of a living organism are foind
in the former. This is illustrated in
the words of a biologist. Growth de-
mands control. The biological phenomena
of fragmentation, hybrid;sation, and
integration of fragments have analogies
in 'the development of the universe of
subjects. Examples of emerging "inter-
disciplinary" subjects as envisaged by
subject specialists are given.

0 DESIGNING A DOCUMENT FINDING SYSTEM

01 Two Universes for Consideration

In the design of a document finding system, the

attributes of two universes have to be taken into

consideration. These are:

1 Universe of Subjects; and

2 Universe of Readers.

The use of a document finding system has generally

to begin with a trilogue between the universe of

subjects, the universe of readers, and the document

finding system.

02 Recognising the Specialist's View

While examining the Universe of Subjects, the

librarian selects its attributes likely to affect the

9



AAO2 Devadason

design of the document finding system: These attri-

butes will be related to the structure and development

of the Universe of Subjects. If the trilogue mentioned

above is to be so conducted as to increase the effi-

ciency of the service of the system, then it would be

helpful if the librarian recognises the different

ways in which the subject specialist's themselves view

the development and structure of the Universe of Sub-

jects and contributes to the formatin of the differ-

ent structures and modes of its de7elorment.

03 Scope of the Paper

In this paper, some examples of tLe way in which

subject specialists view the development and structure

of their respective subject-fields or the Universe of

Subjects as a whole, are presented. The formation of

"inter-disciplinary subjects" as viewed by subject

specialists is also briefly discussed.

.1 DEVELOPMENT OF THE UNIVERSE OF SUBJECTS

11 Postulate of Library Science

Law 5 of Library Science states: "Library is a

growing organism" (14). The growth of the library is

an implication of the growth of th Universe of Sub-

jects embodied in documents. Sore aspects of the

comparison of the Universe of Subjects to a living..

organism and the helpfulness of the analogy have. been

pointed out in an earlier paper (10).

12 View of a Biologist

Paul Weiss, a biologist, compares the growth

process of the universe of subjects with that of a

living organism in his paper "Knowledge: A growth

process" (18). In Table 1, Sec 121, column (b) gives

10



Universe of Subjects! Specialists' View AAT21

the steps by which a living organisM grows, and column

(c) gives the corresponding stages in the growth pro-

cess of the universe of subjects. The terminology

Used by Weiss has been modified wherever found helpful.

121 Table 1. Comparison of Steps in Growth Process

SN

a

Steps in the Growth Process

Organism

b c

01^ 1111.0.

Universe of Subjects

1 INTAKE

Raw, materials are gathered

from the environment and

are either stored or passed

on directly for alimentary

processing.

2 DIGESTION

Digestible items are che-

mically broken down,

w,..ich are then screened

and sorted. The wastes

end undigestible residues

are eliminated.

3 ASSIMILATION

The true nutrients are

circulated to the tis-

sues, whose cells pick

what they need, then re-

Raw data gathered from

the environment through

observation and experi-

mentation are either

stored as records or

analysed forthwith.

The products of analysis.

are screened and sorted

according to relevance.

The relevant ideas are

classified and arranged

helpfully for use and

further processing.

Irrelevant ideas are

discarded.

The ideas in various

stages of evolution

are widely circulated,

leading to confluence

11



AA121 Devadason

SN

11=11
Steps in the Growth Process

Organism Universe uf Subjects

- a
laumwww..4111m ..... =. ..".

combine and modify it to

form intermediary pro-

ducts, some to be recir-

culated for use by other

cells, saae still to be

discharged as waste, and

culminating the synthe-

sis, each cell constructs

from this supply pool

seleCtively the substail-:*

.ceS and structures

.. uniquely characteristic

of its own kind.

4 UTILISATION

In this last step, cells

branch in two directions:

they either turn to the

manufacture of special

products, or reproduce,

that is, add more cells

to the body.

5 CYCLE REPEATS

and critical correlation ,

with a large number of

contributions from other

sources. From this,

some empirical guiding

principles may arise.

These are tested and

verified and integrated

with the body of know-

A part of the addition

to a subject is con-

verted into differentia-

ted products commonly

lumped under "applied",

while another part

accrues to its own body

CYCLE REPEATS

13 Illustration of Growth Process

Figure 1 illustrates the growth process in an

organism and in the, universe of subjects. The infor-

mation in the upper half of each rectangle relates

12



Universe of Subjectss Specialists' View AA13

to the growth process of the universe of subjects and

the lower to that of an organism. This is a modified

version of the diagram used by Vreiss.

3 ASSIMI-
LATION

Application

Functional activity

UTILI-
SATION

Protoplasm
'Usefulness

rotoplasm 1Functional products

Conceptualisation

Synthesis

Hypothesis
Intermediary products

Correlation

Recombination

GROWTH

More knowl edge
More production

!Elverience
!Environwent

Raw data
Food stuff

Records
Storage

2 DIGES-
TION Sorting..

Screening

Analysis

Degration

Fig 1. Growth Process

1 INTAKE

13
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14 Annotation

1 The analogy between the growth process of the
unvcrse of subjects and thrt of an organism holds good
in a large measure.

2 Weiss adds, "Our growth analogy could be expan-
ded -- tradition, standing for heredity; novel ideas,
for mutation; and the team approach, for symbiosis."

15 Logistic Growth Pattern

The normal growth pattern of c. living organism

closely follows a logistic curve 16). Price has given

several examples of the logistic pattern of growth in

the universe of subjects (13). Al. nnalysis of the data

collected by me on the number of sf_gnificant ideas con-

tributed to Engineering leads to the recognition of a

similar logistic growth pattern in engineering also:

151 Table 2. Census of Significant Contributions
to Engineering

Range in
Y(..ars

Cumu-
lative
total
of (a)

. .

N of Sig-
nificant
contri-
butions

Cumu-
lative
total
of (c)

Rate of an-
nual contri
bution X
100

a e

1600-1620 .20 2 10.0
1621-1640 40 1 3 7.5
1641-1660 60 4 7 11.6
1661-1680 80 4 11 13.7
1681-1700 100 2 13 13.0
1701-1720 120 3 1E 13.3
1721-1740 140 2 15 12.8
1741-1760 160 2 20 12.5
1761-1780 180 4 24 13.3
1781-1800 200 7 31 15.5
1801-1820 220 2 33 15.0
1821-1840 240. 12 45 18.7
1841-1860 260 8 53 18.9
1861-1880 280 11 64 22.8
1881-1900 300 11 75 25.0
1901-1920 320 14 09 27.8
1921-1940 340 32 1.21 35.5
1941-1960 360 26 147 40.8

14
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16 Antotation

1 A number of logistic curves for different

periods Could be seen in the graph. Example: for the

periods 16401700; 1780-1820; 1860 1920.

2 The bottaa of the trougLs tends to straighten

out as we roue towards recent years. If the trough-

period is taken to relate to the assimilation period

following the intake of significant contributions, the

pattern indicates that in recent years, the assimi-

lation of new ideas has been accelerating.

2/4 DRIVE TOWARDS STABILITY

2 HOMEOSTASIS

21 In Organism

The idea of Homeostasis originating in the field

of physiology has now been generalised to cover the

'behaviour of non-living systems also. Stated in gene-

ral terms, "When any dynamic system drives forward in

time so that its state changes but not the laws that

it obeys, it tends towards some sub-set of the possi-

ble states -- that is, towards 6o!rle equilibrium".

There may be different mechanisms by which a dynamic

system tends towards the states that are partially

resistant to the change - inducing action of the dynamic

laws (7). Three such mechanisms are:

1 Fragmentation;

2 Combination (Synthesis); and

3 Integration.

22 Accelerated Development of the Universe of
Subjects.

It is now a well-known fact that:

1 During the last few decades, social pressure in

1 6



Universe of Subjects: Specialists' View AA23

the form of population pressure has been inceasing in

many countries;

2 There has been a shortfall in the commodities

and services requiredto meet even the basic needs of

the growing population; consequently,

3 There has been increasing emphasis on the accele-

rated production and distribution of consumable commo-

dities and services, utilising all kinds of resources

to wipe off the shortfall mentioned in 2; This has

called for

4 Increased provision for a fuller utilisation of

human resources, particularly the intellectual re-

sourceS -- the thought resources of science and tech-

nology; and as a result,

5 There has been an acceleration in the downpour

of ideas of different kinds -- seminal, near-seminal,

pedestrian, etc.

'23 Restoration of Equilibrium: Iagmentation

The factors Mentioned'in the'proceding section

tend to make the universe of sLeojects bigger and more

dynamic than ever before' This i6 in conformity with

the principle that the rate of growth of an entity is

proportional to its size -- the bi,:ger is, the

faster it grows. One of the ways in wilich this growth

has been counteracted is through the fragmentation of

the universe of subjects. One evidence is the large

number of specialisations on small chunks of the

Universe of Subjects attracting small groups of

specialists. This process has been going on for a

few centuries now. It is a convenient way of dealing

with the Universe of Subjects, each group of specia-

lists sharing the cultivation of some fragment or

other (11).

17
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24 A Specialist's View of the Effect of Specialisatim

,The continuous fragmentation of the UniVerse of

Subjects and specialisation in very small fragments of

it have, however, outrun, contact, and communication

between disciplines ie becoming increasingly difficult.

One reason for this isolation between the disciplines

is that in the course of specialisation, the receptors

of information themselves become specialised. Bould-

ing comments, "One wonders sometimes if science will

not grind to a stop in an assemblage of walled-in-

hermits, each mumbling to himself words in a private

language that only he can understand" (2), Such

extreme state of specialisation necessitated by the

accelerated growth of the Universe of Subjects is

courteracted by an automatic process of slowing doom

of the growth of the Universe of Subjects. This is

because the isolated piece of information obtained by

a group of specialists in a narrow field has in itself

no value but only in its assimilation with the rest of

knowledge and only in as much as it really contributes

to the synthesis (15).

25 Combination

Another mechanism by which equilibrium in the

Universe of Subjects is achieved is through combination --

hybridisation and synthesis of the fragments.

3/7 COMBINATION

3 TEAM RESEARCH

In Sec 22(4), it has been mentioned that there

has been increasing emphasis on the better utili-

sation of the thought-resources of science and tech-

nology. This has necessitated a replacement, in a
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large measure, of solo-research by team- research and

research-in-parallel by research-in-series. Tne

change from "little science" to "big science" has

either resulted in, or has been made possible by team-

research. Several reasons have been given to explain

the shift (12). We need to note here that specialists

in different subject-fields are brought into the team

to work together and coordinate their activities in a

way conduciVe to the achievement of the objectives of

trio project being worked upon. This has in some mea-

sure led to a coming-together of different disciplines.

As a result, the slowing down process resulting from

fragmentation is to some extent overcome.

4 INTER-DISCIPLINARY ACTIVITY

41 Hybrid Discipline

The first symptoms.of inter-disciplinary acti-

vities are the so-called "hybrid disciplines".

42 Two-Parented Hybrid

Kenneth Boulding in his paper "General Systems

Theory: The Skeleton of Science" (1) has mentioned

a few two-parented hybrid disciplines. The first to

emerge as a two-parented hybrid was Physical Chemistry

in the late nineteenth century. Then came Social

Psychology in the second quarter of the twentieth cen-

tury. In the physical and biological sciences, the

well-established hybrid sciences are Astrophysics,

Biophysics, and Biochemistry. In the Social Sciences,

Social Anthropology is also fairly well-established.

Two-parented hybrids just emerging are Economic-

Psychology and Eccnomic-Sociology. Boulding considers

that there are signs for Political Economy to have a

rebirth.

19
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43 Multi-Parented Hyorid

Boulding places under the w:te6ory of Multi-

parented hybrids, inter-disciplinal7 subjects that

. have a much more varied and at tUos even obscure

:ancestry than the two - parented :;,,brills. These result

from a selection, reorganisation, and sjnthesis of

ideas from several areas of knowledge. Examples given

are:

1 cybernetics -- the science of control and

communication in all of its various Manifestations in

machines, animals, and organisations. It incorporates

and unifies the work of the servo - mechanisms and

systems engineering, the communication engineering

and certain aspects of the work of the physiologist,

neArologist, psychologist, economist, and sociologist

(cj);

2 Organisation theory, which has emerged out of

Economics, Sociology, Engineering, and Physiology; and

3 Management science.

44 "Inter-Departmental" Inter-Xociplines

The inter-departmental inter-disciplines develop

.through the establishment and activities of inter-

departmental institutes, such as the Institute of

Industrial Relation, of Public Administration, and

of International Affair (3).

45 Multi!-Hybrids with Common Methodology.

Multi-hybrid disciplines organised around the

application of a,commonmethodology to many different

fields and problems include Survey Research and Group

Dynamics.
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46 Multi-Hybrid Discipline: Theory of Individual
Behaviour

Each discipline studies some kind of "individual"

-- electron, atan, molecule, crystal, virus, cell,

plant, animal, man, family, tribe, state, firm,.uni-

versity, etc. Each of these individuals exhibits

'behaviour', action or change and this behaviour is

considered to be related in some way to the environ-

ment of the individual -- that is, with other indi-

viduals with Which it comes into contact. Each indi

vidual is regarded as consisting.of a structure of

complex of individuals of the order immediately below

it. The behaviour of each individual may be explained

by the structure and the axrangeMent of the lower

individuals of Which it is campRsed, or by certain

principles of equilibrium or homeostasis (See Sec 2)

according to which certain 'states' of the individuals

are "preferred". Behaviour' is described in terms of

the restoration of this preferred state when they are

disturbed by the changes in the environment (4) .:

47 Multi-Hybrid Discipline : General Theory of Growth

There is hardly any discipline in which the

growth-phenomenon does not have some importance. Al-

thpugh there is a great difference in complexity bet-

ween the growth of crystals,.etbryos, societies,

several cif the principles and concepts that are im-

portant at the lower levels are E.pplicable at the

higher levels also. In other words, all growth

phenomena are sufficiently alike and this may possibly

be a newly emerging discipline (4).
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5 BORDER SCIENCE

Sole° W Tromp, a noted bioc:Amatoloist, in his

essay Significance of border sciences for the future

of mankind has discussed examiAee of established as

well as newly emerging Border Sciences as he has

named them (17).

51 Definition

A Border Science comprises those branches of

science which interconnect the fringes of well-esta-

blished basic sciences (either formal sciences such

as mathematics; natural sciences such as physics

a.id chemistry; biosciences such as biology and medi-

cine; or Mental sciences such as psychology, socio-

lou, etc) forming a new independent discipline.

It may also csmprise of fundamental research which

penetrates into completely unknown realms of human

knowledge until recently concideL.ed the domain of

vague, 'unrealistic, quasi - scientists aid unfortunately

often the hunting ground of scientteic charlatans."

52 Enumeration of Border

Tromp has enumerated the following Border Sciences:

1 Established Border 3e:i.,nccsi

A Geological Sciences

B Psycho-physics

1 Physical embryology

2 Physical neurology

3 Geo-ecology

4 Bitirhythoics

0 Cybernetics

2 Non-Established Border Sciences:

A Astronautics

B Supersensorics

22
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In Sec 6 and 7, the scope c.f.each of the Border

Sciences, excepting Geological Sciences, is briefly

given.

6/7 SCOPE OP BORDER SCIENCES

6 ESTABLISHED BORDER SCIENCES

61 .Psycho-Physics

-PsYcho-phySics consists of a group of Border

Sciencei which study the fundamental psycho-chemical

piperties of the "web of life" and its inter-relation-.

ships with the inorganic and. organic world surrounding

it. It comprises of several divisions such as

Physical Embryology, Physical Neurology, Geo-ecology

and BiorhythMics.

611 ILqP12a.L2PlEakfla
Physical Embryology is the study of the physico-

chemical, particularly the physical aspects of the

fundamental problems of life in its embryonic stages.

612 Physical PIELIEILISY

Physical Neurology is the study or the physical

mechanism of nerve condition and brain process in

general.

613 Geo - ecology

Geo-ecology is the study of the inter-action bet-

ween environment and living organism which includes

t1 conditions of life, behaviour, etc. It comprises

02 the following three sub-disciplines:

1 General Geo-ecology.- General Geo-ecology deals

with the conditions of life, behaviour and geographi-

cal distribution of plants, animals, and man.
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2 Medical Geography.- Medical Geography deals with

geographical distribution of diseases.

3 Geographical Pathology.- r'Jgraphical Pathology

deals with the differences in clinical symptoms,

severity and development of diseases in different parts

of the world.

4 Bio- Climatology and Bio-Meteorology.- The Inter-

national Society of Bioclimatology anVBiometeorology

has defined the field as "the study of the direct and

indirect inter-relations between the. geophysical and

geochemical environment of the atmosphere and living

organisms the term 'Environment' being broadly con-

ceivd and including micro, macro, and cosmic environ-

ments and the diverse physical and chemical factors

comprising these environments."

Examples of the divisions of Bioclimatology are given

as follows:

BIOCLIMATOLOGY

Phytological

Bioclimatological phenology

Ecological clima;ograPhy

Zoological

Entomological

Veterinary

Human

Physiological

Aestheto

Psychological

Archaeological

Social

Urban

Cosmic

Palaeo-bioclimatology
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614 Biorhythmics

Biorhythmics is the study of the existEnce of cer-

tain fundamental rhythmical pheriomena of the living

processes in plants, anima]c, and man.

62 Cybernetics

Cybernetics is the study of the direction and con-

trol of certain distance mechanism in the inorganic and

living world. It comprises the "Control and ccmmuni-

cation theories", "Feed-back mechanisms" and the pro-

oy.lses involved in "Memory" both in the mechanical and

l'ving world. (See also Sec 43(1)).

7 VEWLY EMERGING BORDER SCIENCES

Tromp conjectures that the'so called non-esta-

blished Border Sciences may develop into new indepen-

dent Border Sciences or as brsnows of existing Border

Sciences in a not too distant iv.f.u,:e.

71 Astronautics

Astronautics deals with the prAlems involved in

the transport of both the :lving !..ad nor-living things

from earth's crust into tha cuter space and with the

conditions under which living organ5.ar.le could live in

outer space.

72 3upersensorics

Supersonsorics (known alto as extra-sencorics)

13 concerned with the study of certain phenomena

ohown by living organisms, the registration of which

oe.:Lis to take place by means of physiological or

other swchanistas unknown at present in human physio-

logy.

Examples of divisions of Sgpersersorics are riven
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as follOwss

In man

Paragnostic phenomenon

Telepathy

Clairvoyance

Stigmatisation phenJLienon

Hypnosis

Trance condition

Yogic phenomenon

In animal

Direction finding'

Homing instinct

73 Team Research Necessary

Extremely complex branches of human knowledge

can be developed as Border Sciences only by a great

many experts in various disciplines working together

in a true team spirit (17) .

8 INTEGRATIVE DISCIPLINES' SPECIALIST'S VIEW

Another mechanism by which equIlibrium in the

Universe of Subjects is achieved iJ through the

development of Integrative Disciplines. The search

for integrated concepts has been going on through all

the ages since man learned to uss words (6).

81 General Syeteus Theory

Boulding has viewed "General systems Theory"

as an integrative discipline unifying many subjects

in the Universe of Subjects. General Systems Theory

discusses the general relationship in the empirical

world and describes a level of theoretical model-

building, lying somewhere between the highly gene-
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ralised constructions of Pure Mathematics and the

specific theories of the specialised disCiplines. One

of the main objectives of the Gen ral Systems Theory

is to develop a framework or strut pure of systems with

the aid of which the structure of particular disci-

plines can be related in a helpful sequence of coherent

corpus of knowledge to enable a specialist in one

field to catch relevant communications from others (1).

82 Two Approaches

Boulding has suggested two possible approaches

to the General Systems Theory (1):

1 To look over the empirical field of human expe-

rience and to pick out certain general phenomena com-

mon to many different disciplines, and to seek to

build up general theoretical models relevant to these

phenomena; and

2 To arrange. the empirical field of human expe-

rience in a hierarchy of complexity of organisation of

their basic "individual or unit of behaviour" and

develop levels of abstractions appropriate to each.

83 Examples of the Method of Approach

831 For the First Approach

1 'Models of population change and interaction

dealing with ecological systems in biology, capital

theory in economics, and. certain problems of statis-

tical mechanics.

2 .A general theory of the "behaviour" of an

individual based on the structure, arrangement, and

function of the lower individuals of which it is

coiiposed, or by certain principles of equilibrium

or homeostasis.
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3 A general the c:7 of growV1 (5)-.

4 A general theory of 1Aforration and comuuni-

cation.

By this approach, Bouldin6 (,onjectures that ulti-

mately a general field theory of the dynamics of action

and interaction Eay result. (ieu also 3;10 332(2)).

832 For tr.e Second roach

1 The theory of integrativ) levels as intro-

duced oy the biocheuist Needham in the 1930's, by

Novikotf in 1945, by Feibleman in 1954 (8) and by

Lou'' ding (1).

2 New cross-disciplinary specialisation.- In

BoJlding's two works, The image and the Yeanin&oi the

twentieth century (19), a cross-disciplinary synthesis

is propounded. The resulting discipline is named

"Eiconics".

By using Eiconics, Boulding aZ;';ciapts to give on

insight into eoonouies, politics, science, :alutory,

ideology, and the population ..And ;Le var traps. He

has used it for the analysis of lurge crl.tical social

issues. He writes, "It is posaible to create orga-

nised feedbacks within the general fraaework of the

scientific sub-culture which will (Liter the 'public

ivage' or images of this sub-culture in useful, crea-

tive and organically growing waysr.

Boulding's Ebonies includes time-binding, signal -

symbol differentiation, delayed reaction, science as

a uisic orientation, and to-me-ness. He uses seven

levels of organisations= Statics, pechanics, house-

cta.is, the living cell, plant, animal and huuan being

(19).
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,91 CONCLUSION

A knowledge of the modes of development of the

Universe of Sub-,iects as seen by the subject specialists

is of help in the .design and development of schemes

for cl;,:seification. It would, for e::ample, be useful

to examine the modes of formation o: inter-disciplinary

subjects, Border Sciences, etc, in relation to the

different modes of formation of subjects already

recognised in the Geneml Theory of Classification.

Further, it way also be examined whether the different

Border Sciences should be brought together in one

place in the scheme for classification or would it be

more helpful to disperse them in the :,'thane according

to the affinity of each to other subjects. It is inte-

resting to note that the modes o!' formation of different

subjects and the modes of dolJloi:uent in the Universe

of Subjects are derivable from 6s anclogy of the

Library Being considered a livini orgoliew (Law 5 of

Library Science) .
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DR1C Seminar (7)(1969). Paper AB.

PUBLIC HEALTH: DEVELOPMENT AND STRUCTURE.

R AHUJA, Mahatma Gandhi Memorial Medical College

Library, Jamshedpur, and DRTC Trainee, 1969-70.

The stages of developlaent and the
dominant characteristics of the differ-.
ent subjects falling in the field of
Public Health are mentioned. The charac-
teristics of the subjects Clinical
medicine, Preventive medicine, and Social
medicine in relation to Public Health are
indicated. Examples of different kinds
of Specials Basic Subjects w1 .h Public
Health as Host Main Subject are given.
The scope of subjects such as Medical
Sociology, Human Ecology, Social Anthro-
pology, Social Psychology, Social Paedia-
trics, Social Geriatrics, and Social
Pathology that contribute ideas to Public
Health studies, is briefly outlined.

JCOPE OF THE PAPER

In CC (Colon Classification) upto and including

its edition 6, amended (1963), Public Health was

taken to form a Compound Subject with Medicine as its

Basic Subject. In edition 7 (1979, Publie Health

has been made a Main Subject on u consideration of

the literary warrant in the subject and other factors.

This paper gives a brief description of the

subject Public Health, with particular reference to

1 The main stages in the development of the

subject;

2 The significant contributions to the subject,

leading to its wide coverage today;

3 The major topics of interest of the specialist

in Public Health;

4 The formation of Specials Basic Subjects with
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Public Health as the Host MaiAl tJubjccti and

5 The penumbral and inter-::elated subjccte.

1 SCOPE OF PUBLIC HEAT,TH

Something.of the vast scope :I' Public Health as

it is understood and practised today vii .y be envisaged
-

from the typical functions oC a state imblic health

service. These functions ilioirdlt

1 Control of communicable ald chronic diseases;

2 Operation of clinics for mothers and children;

3 Operation of laboratories end clirics for

various preventive and diagnostic services;

4 Provision of public health nursing service;

5 Environmental health service inoluding the

inspection, supervision, and sanitary control of

water-supply, sewage disposal facilities, milk produc-

tion and distribution, and food handl:I./1g establish-

ments;

6 Collection and analyels vital statiotico:

7 Operation of community ;,osidto:.;., nursing Lomes,

and rehabilitation centres;

8 Community health planning, ,wnnultation, and

coordination; and

9 Public health education aiA

dissemination.

2 VARIETY OF SPECIALITIES

To provido a public health so. vin., of a compre-

hensive kind mentioned above, it is necesstri to bring

together for cooperative and coordinated action,*

4eoialists in a. variety of disciplines. The specia-

lists include physicians, microbiologists, nurses,

dentists, sanitarians, engineers, peyohologiste,
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educators, sociologists, social workers, together with

supporting technical, statistical, and administrative

personnel.

3 MAIN STAGES OF DEVELOPMENT'

31 Early Ideas

The concept of public healt?i, as it is understood

and practised tcday, developed largely during the last

hundred years. However, efforts to control epidemic

diseases are known to have been made even in ancient

times. For example, a .fairly complete_picture of iso-

lation end quarantine procedures for dealing with

leprosy, and the essentials of community sanitation

is given in the books of Leviticus and Deuteronomy.

IL the Mosaic days, the principles of isolation of in-

fectious cases were known'and.disinfection of infected

materials by burning and regulations for abatement of

nuisance were pradtised. Public water supply, sewage

facility, and bathing houses were provided on a large

scale during the period'ofthe Rc1.11;m Empire. Such

public health systems are InoWn to have; been in opera-

tion in ancient India and China also. The excavations

in Sarnath and Mohanjadaro have discloE.ad this. The

plague epidemic of the fourteenth century led to the

establishment of quarantine stations in the important

ports of Europe.

32 Acceleration of Progress

Two important ideas that emerged in the eighteenth

century led to an accelerated development of public

health. These were:

1. The development of modern scientific ideas and

a7Titudes, suggesting the possibility of control of

the forces of nature by man; and
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2 The humanitarian movement motivating people to

,apply such.knowledge tor public good.

:The GeYm theory of Louis Pasteur (1854), the isolation

of the Tabercule Bacillus (1882) by Robert Koch, and

the discovery of the value of vaccination against

smallpox by Edward Jenner (179a) marked the beginnings

of a series of developments in public health. The

five. phases of the Public Health movement in the

twentieth century in England are mentioned below.

Phase

Starting
Period
(20th cen-
tury)

Particulars

1 & 2 rirst Purification of water supply.
de-Cade Control of disposal of waste.

Control of insect carriers of dis-
eases. Scientific isolation and
quarantine pracice. Immuni-.
sation using vaccines and sera.

3, &.4 Second Campaign against tuberculosis:
decade Health education, dissemination

of information about personal
hygiene, clinics for early
diagnosis and prevention of the
disease.

Control of venereal disease, in-
fant mortality, mental disease,
heart .disease, and cancer.

Public health nursing service..

5 Mid-- Social and economic factors as
century they are related to housing,

nutrition, medical care and
social security.

33 Chart of Stages of Development

The following table gives a summary of the main

stages of development of the ideas of Public Health.
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34 Number of Contributions

The following table gives data on the number of

significant contrithAtt:)ns to different subjects of

Public Health interes during the period 1500-1950.

0.1.=m0

SN
Subjects in
Public Health

/I of Significant Contributions

1 500-
1700

1700-
1850

1851-
1900

1901-
1950 Total

1 Sanitation, Rural
and Urban Health

22 15 19 56

2 Bacteriology, 16

Immunology
26 72 72 186

Epidemiology

3 Maternal and Child .. 13 1 13 27
Health Service

4 Occupational 4 7 2 6 19
Health Service

5 Mental Health 11 13
Service

6 Nursing and Re- 3 11

habilitation Service

7 Vital Statistics 11 2 4- 14

8 Health Adminis-
tration

8 15 4 27

Total .. .. 20 101 116 116 353
N of Years :00 150 50 50 450

Average N of
Contributions per
10-year period 1 7 23 23 ' 8

341 Annotation

1 As in most other fields of science, the rate

of significant contributions to Public Healthkas
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increased since 1500 AD, reaching a maximum of 23 per

decade in the latter half of the nineteenth century.

The_same rate has been kept ,up in the first half of

the present century.

.2 Out of the 353 contributions over the 450 -

year period, over 52 per cent he been in the subjects

Bacteriology, Immunology and EpiC.e:iology taken

together.

3 In these three subjects, m)re than 77. per cent

of the contributions were during the last one century.

4 MAJOR FIELDS OF INTEREST TO SPECIALIST IN PUBLIC.`
HEALTH

The subjects falling in the fields of Clinical

Medicine, Preventine Medicine, and Social Medicine,

are among the major areas of interest to the

Specialist in Public Health;

41 Table .

The following chart indicates the interrelation

between the above - mentioned three fields, considered

on the basis of certain characterLotics.

Charac-
teristic

Clinical Pre-von-Ave
Medicine Medicine

Social
Medicine

Objective Prevention;
failing,
cure; fail-
ing, relief
of suffering
and pre-
mature death

Prevention of
disease. Re-
habilitation.
Increase in
human effici-
ency and life
expectancy.

Evolved stage
of public
health dictated
by needs of
society. Im-
proving human
resource.
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Chara c-
teristic

Clinical
Medicine

Preventive
Medicine

Social
Medicine

Approach Individual :4tre;

turnover
of patients vnd
discharges t.t
quick rate..Early
diagnosis &nd
treatnent.Psy-
chology and
pathology of dis-
ease. Technique
oriented.

Method Diagnosis. Local
pathology. Spe-
cialities. Prog-
nosis. Treatment.

Emphasis Mortality more
than morbidity.

Resource Hospital.
Clinic

Evalua- Subjective
tron individual p-

'praisal of doe- .

tors. Objective,
sickness and
suffering.

Promote pre-
ventive atti-
tudes. Huma-
,nistic. Effi-
ciency and
economy in
health care.
Group health.
Quantity and
quality. Po-
sitive and
total health.

Epidemiology.
Bio-statis-
tics. Social
pathology.
Immunisation.
Preventive.

Morbidity more
than mortality

Health legis-
lation.Domi-
ciliary ser-
vice. Health
centre. .1e-
search lo.bc-
rator;j, inte-
grated out-
patient de-
partment.

Reduction of
morbidity
and mortality
rates. Ex-
pressed needs
of pnpulw-
tion.

Social hygiene
to fit social
milieu. Envi-
ronmental and
social sani-
tation. Inter-
national co-
operation.
Constructive
medicine.

Total man.
Total envi-
ronment.Fiell
epidemiolo6y
applied to
individual,
family, .and
community.

Morbidity and
mortality.
Total health
increases
total-wealth.

Rural and
urban field
-healther-
vice.
Comprehen7.
sive.

Academic
cipline.
Individual
clinical
practice,
Instrument
of social
policy.
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42 Specials Basic Subject.

A perusal of the catalogues of publications of

WU indicates the possibility of formation of Specials

Basic Subjects of various kinds with Public Health as

te Host Main Subject. Division of the Main Subject

by the "EnVironment Characteristic" is one of the ways

in which such Specials Basic Subjects are formed.

Here are .some examples of titles of documents dealing

with such subjects:

1 Good health in the tropics,.

2 Public health in the Arctic and AntaretiC.

3 Hygiene of seafarers.'

4 Guide to ship sanitation.

5 GUide to hygiene and sanitation in aviation.

6 Modern trends in occu pational health.

7 Health problems in plaiv1ILIz.

8 Public health problems- in rural areas.

9 Maternal and child health in developing' countries.

10 lAlltary hygiene.

Division of the Main Subject Public Health by

"Ago Characteristic" and by "Sex characteristic" are

oth.or modes of formation of Specials Basic Subject.

Her are same examples dealing with such subjects OHO

catalogue):

1 Child health in developing countries;

2 Public health aspects o2 low birth weights;

3 Health problems of ageing and aged; and .

4 Maternal health in developing countries.

In all the above cases, the formation of Specials

Basic Subjects in Public Health is similar to such

formations in Medicine. In addition, subjects of the

following kinds also have litorar:r warrant even at the

book level.

41



AP42 Ahuja

1 Dental health service;

2 Public health nursing;

3 Mental health service; and

4 Combination of any of these with a Specials

Basic Subject mentioned earlier.

5 PENUMBRAL SUBJECTS AND TREND

Public Health is a developing subject. It draws

from and is affected by the developments in a large

number of other fields ranging from Chemistry, Biology,

Veterinary Medicine anel Medicine among the Natural

Sciences at one end, through Psychology among the

Humanities, to Education, Economics, International

Relations, Sociology and Law among the Social Sciences,

at the other. it is not difficult .to recognise the

close relation of some of the subjects in the field of

Natural Sciences., particularly the subjects going with

Medicine, with different aspects _of Public Health.

However, it is noteworthy that the following subjects,

mainly from the field of Social Sciences, have, in

recent years, come to be emphasised in courses on

Public Health. There is a high probability of Public

Health being the secondary phase in relation to these

subjects.

1 Medical Sociology; 5 Social Paediatrics;

2 Human Ecology; 6 Social Geriatrics; and

3 Social Anthropology; 7 Social Pathology.

4 Social Psychology;

The objectives of each of these subjects in

relation to Public Health are briefly mentioned in

the succeeding sections.
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51 Medical Sociology

Securing maximum benefit of positive health to

the largest population in minimum time on the basis of

a otudy of the relation of the individual -- religious,

political, economic and cultural. -- to the other mem-
, bcJm. of the community.

52 Human Ecology

Understanding the natural hietory of health and

diseaue and thus promoting preventive L.pproaoh to

ddsease.and restoration of health, on the basis of the

study of the environment of the :,rdividual, starting

from .the intimate family environment.

53 Social Anthropology

An understanding of the racial euz,toms and habits

of the community very much influ,nces the success or

failure of acceptance of new ideaJ or health by the

community.

54 Social Psychology

Rehabilitation of anti-social elements and social

misfits through positive mental and social health

services on the basis of the study of the behaviour

of the individual in the social environment.

55 SoCial Paediatrics

Use of the findings of studies in sociology,

such as on juvenile delinquency, sibling rivalry,

and parent-child relationship, could lead to better

organisation of, child. health. services and guidance

clinics.
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56 Social Geriatrics

Increase in life expectancy leads to a higher

percentage of aged 9eople needing both respect and

protection. Studies on the behaviour and the phy-

sical and dental capwAties of the aged can lead to

a better utilisation of such manpower.

57 Social Pathology

Degeneration of society -- intemperance and

physical, mental, morr,2 and spiritual degeneration --

and destitution dne to various disasters and social

evils can lead to a variety of social diseases.

Control of such diseaz.es needs coordination of clini-

cal, preventive, and social medical services.
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PSYCHOLOGY: DEVJLOPMENT AND STRUCTURE.

M P SINHA, Jadavpur University Library, Calcutta 32,

and DRTC Trainee 1969-70.

The origin, developmental history, the
period of eupirical and measurement studies
the rise of ystems of Thought, and the signi-
ficant contribions to Psychology, are
briefly desribed. The ccntent of Psychology --
the general fra..ork, the input process, the
central procesb, the output process, the
methods and te:;111-iques of study and the pOstu-

. lates -- are Lit.;..i;oned. The relation of
Psychology anL components to-the other
subjects is cliped. The position of the
Main Subject 7'E4Lology in the schedule of Main
Subjects, and of its ppsaible new Basic
Subjects, are briefly discussed.

1 SCOPE OF THE PAPER

This paper gives a brief description of the 30)-

ject Psychology, with particular reference to the

1 Major stages in its development;

2 Significant contributions, the development of

the Systems of Thought, and the current postulates of

the subject;

3 Major ideas constituting the subject and the

techniques of study used by the specialists in it;

4 Interrelation o it with the other subjects; and

5 Possible formation of new Basic Subjects with

it as the Host Main Subject.

11 Three Fields of Investigation

Ihen 'knowledge' itself is the subject matter of

investigation, three broad fields of study may be

recognised. These are:-
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el The structure of the subjective process called

knowing. This beloni3s to the field of Psychology;

2 Tne specific character of the entities of the

external world. This belongs to the field of Natural

sciences; and

3 Lae nature of truth, as distinguished from the

mind that recognises. it and from the facts about

which it is. This belongs to the field of the Theory

of Knowledge and of Logic.

The discussion in this paper is confined to

"Psychology".

2 FIELD OF PSYCHOLOGY

The diStinctive field of Psychology is the be-

haviour of an individual in response to..a stimulus.

In recent years, such studies have been extended to

non-living systems, such as electronic devices. The

term 'Behavioural Science' is sometimes used to de-

note 'Psychology' if the stimulus pertains to 4 spe-

cific environment such as Education, Political condi-

tions, Economics, Sociology, or Legal System.

21 Interaction with other Subjects

In studying the behaviour of an individual --

by himself and in groups Psychology impinges upon

and borrows from several other disciplines. These

range from those in the Physical and the Biological

sciences, among the Natural sciences, through the

Arts, Philosophy and Religion among the Humanities,

to Education, History, Political science, Economics,

Sociology and Anthropology among the Social sciences.
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22 ChE.rt

The chart in Sue 221 broadly indicates the

inter-relation of Psychology and its subdivisions with

other disciplines. ne sapper .iection of the chart

shows. the rt;lation 0',::MCUI modern Psychology and

its most closely r::lsted fields.

Thus, along an il.agix:ary horizontal axis, we

get the Natural ::;ciexices --Biology, Anatomy and

Physiology in particular. Less closely related are

the subjects Physics and Chenisty. Similarly, we

note the relation of 2syohology to Anthropology,

Sociology, and Education.

Along an imaginary vertical axis, we may note

that Psychology has been continuously striving for

greater and greaer quantification.

The major fields of study usually denoted as

the "pure" fields of Psychology are indicated by

solid line rectangles, Host of these fields appear

to have grown out of alliances with the Natural and

Social Sciences. The ilajo2- fields of application

of Psychology are iLdicated. by broken line reactangles.

The connecting solid lines indicate the major

influences that wure .mportant in the development

of a given field. Foe connecting broken lines denote

secondary influences (5).
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3 DEVELOPMENTAL HISTORY

31 Three Major Periods

In the developmental history of Psychology, three

major periods may be recognised. They are, however,

overlapping. These are:

1 The philosophical, from Descartes (1650) to

Fechner (1860);

2 The Systematic, fruu Wundt (1875) to McDougall

(1923); and

3 The Specification and Factual from Tolman

(1932) onwards.

32 Kinds of Treatmelat

The developuentui history of Psychology may

also be considered... roughly in terms of the Spiral

of Scientific Method (4). Here, one can recognise

four major kinds of treatment of the subject:

1 Religion-based psychology,

2 Philosophy-bused psychology;

-3 Experimental and empirical; and

4 System-based Psychology.

33 Early Development

331 Religion-based Psychology

The mode of thinking in Religion is essentially

authority-centred. What named as Religious Psy-

chology deals with the study of the phehomenon of

Religion in individua, groups, and races of man.

The basic sacred book of most of the Religions have

some psychological elk:Laent in it. These elements

constituted the religion-based psychology. Indeed

some religions canalised thinking. Naturally, this

left its own colour, so to speak, in the psycho-
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logical concepts based on Religion.

332 Philosophy-based Origin

Till as late as the nineteenth century, Psycho-

logy teas usually taken as a subdiscipline of the all-
.

embracing discipline Philosophy. The philosophical

questiOns, which are essentially speculative in

nature,,of particular relevance to Psychology, fall

in the field of Epistemology. Contemporary discussion

about consciousness, relation of psychological func-

tion to .structure, Phenomenology, and the Self involve

such questions.

34 empirical Studies and Measurement

With the developments in Physics and Physiology

in the eighteenth century, physicists and physio-

logists became interested to find out whether both

physical phenomena and mental activity followed cer-

tain laws. For this, they made e7 riuents and mea-

surements in psychology. The f owing are some of

the significant contributiont to experimentaland

empirical studies.

Approx
year of
contri-
bution

1760

1827

1334

Contributor and the field
of contribution

Pierre Bouguer:- Measurement of the
threshold for visual brightness.

.(Beginnings of Psychophysics).

Joseph Delezenne:- Measurement of differ-
ential threshold for tonal.pitch.

Heinrich Weber:- Just noticeable difference
of atimuluu intensity is a constant frac-
tion of the total. intensity at Which it is
measured. (Yeber'S Law).
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Approx
year of
contri-
bution

CoL.-ributor and field of
contribution

MINIMI

1350's H Von Helmholtz:- Theoretical work on per-
ceptioh, aAition, and vision.

1360. G T Pechner.- Formalisation of the method
of determininc threshold.

.1872 Ferdinraid Plateau:- Measurement of sensa-
tion.

1874 Franz Brentano:- Advanced the cause of
Phenomenoloa. Intensional Psychology.

1883 Leopold Delbpeuf:- Expanded Plateau's
theory of ctcnsory measurement in terms of
the "sensed contrast" between sensations.

1885 H Ebbinghaus:- Quantitative techniques in
the study of memory and learning.

1886 James Ward:- Extended the work of Brentano
on Phenomenology.

1390 J It Cattelo- Mental;tests and measurements.

1396 n E Mueller:- Psychophysical axioms.

1901 0 Kuelpel- 1!;%perimental study of thought
process.

1905 E 3 Titchner:- Concept of sense distance
and theory 1: uopraliminal sensory interval.

1918 .11 S Woodworth:- Dynamic psychology.

1923 William UcLo:Tall:- Purposive behaviour.

35 Systems-based pv,:h9ney

Psychology devel)ped into an experimental science

about 1875, with the establishment of a laboratory by

the physiologist Wilhelm Wundt in Leipzig in 1879 8..0
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by G Stanley Hall, a student of the physician William

James, and of Mndt, in USA, in 1883. Psychology

moved progressively to find answers to questions

about mind and body relation, consciousness, the un-

conscious processes, and to emphasising that behaviour

alone is available for study by science and that

constructs such as "mind" either refer to non-

existents or are irrelevant.

351 puchoanalysis

For several centuries, philosophers have con-
.

sidered such issues as human motivation, the role of

emotional behaviour, the basis of aesthetic choice

and the ethical aspect of human nature. But it was

Sigmund Freud (1856-1939) who developed a complex

theory of the unconscious determinents of behaviour

and applied it in the therapeutic process of psycho-

analysis, and in the case of the emotionally dis-

turbed and mentally ill. Since the 1920's, Freud's

work has had a great impact on clinical medicine and

on several other fields of the Natural Sciences as

well as on Humanities and Social Sciences. The

following are some of the significant contributions

of the Psychoanalytical School.

Approx
year of
contri-
bution

Contributor and the field
of contribution

1895 Josef Breuer and Sigmund Freudi- In their
book 'Studien uber Hysteric', they ex-
plained the "Cathartic" method of treatment
to cure hysteric patients, which was the
starting point what later became psycho-
analysis.
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Approx
Year Df
contri-
bution
., MP

1900

1905

1911

1915

1916

Contrib,,c or and the field
cuntribution

Si, une. Fre.:A:- Interpretation 03 dream.
Concept of inconscious and hidden motive.

--: Theory cf se.

Alfred Adlfr:- ,-;Jncept of inferiority complex.

Sandor Fren:A:- Cc,ncept cf love.

Car G Jung:- He %..sserted that libido, which
Freud emphasised to be primorily a sexual
drive, was not in itself a sexual force, bi.t
a general life force, and that sexuality wi...f;
merely one aspect of its function. Horeovc2.
Freud stressed the role of universal persc-
nality dynamics -- energy patterns charac-
teristic of all human experience. Jung divi-
ded personality into 'extrovert' and 'intr;,-
vert' types. He considered the unconsious
and the conscious to be the partners rather
than in conflict with one another. He also
emphasised cn somewhat mystic concepts of
apiritual fonlec and spiritual destiny. On
the basis of '.hoes ides, he eatabl!shed a
systen of Anr..lyi:i.A1 Psychology CTz-pological)

c. vari%nt f ?f,yehoenalysis of Freud, his
teacher.

1920 Sigmund Frni: Aoc,r: cf Ps:chocnalysis.

Alfred Ldler:- Tridj,,idutd )3eycho-
logy. Le dio n)t share Frend's belief in
the supreme i:Le sexual ;rstinct.
put otte%tion t) and etratecy of
life. he e)olulnee the mein source of human
striving to . etrving for power, which
essentially w!in recogdktion and
prestige. ie ale° ecphasi3ed rte the role
played by b3CI deficiencies ia the formation
of neurotic Oiso:dors. le believed that all
forms of neurosis and developnentol faflu .
are expressions of inferiority complex 04,1
disappointment on firm basis. Thus is
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Approx
year of
contri-
bution

Psychology A0352

Contributor and the field
of contribution

.m....... VIM

approach to the enetional disorders was
on the basR of Individual Psychology. It
may, therefore, be said that he established
the system of 'Individual Psychology' -- a
variant of Psychoanal:Tsis of Freud, his
teacher.

121 Sigmund Freud:- Conee,-A of libido and its
phases.

1923 Cuimpt of superego, ego and id.

1930's Otto Rank:- Cause of neurosis in relation
to anxiety during birth.

1J39 K Horney:- Neurotic trends and role of
anxiety.

1943 Erich Fromn.- Poole of socio-economic struc-
ture on character development.

1047 H S Sullivan::- Defined P:vehiatryand Psycho-
enaljsts as the study of "Interpersonal
relations".1 .441 AM, * 4/-

352 Behaviourism

The studies of the kind mentioned in :ice 35 led

to the development of the Behaviouristic. School of

B Watson in the 1:110's. It was a kind of revolt

asainst introspection of Wendt and others and

mentalism of Prentlno and followers. Their view

of behaviour is based on a connection of the stimulus

with the motor response through a nervous arc; the

more complex behaviour being built up by elaborating

the simple nervols elements. Thought is associated

with organs of speech and not with the brain. The
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following are some of the significant contributions

of the Behaviouristic System of Psychology.

Approx
year of
contri-
bution

Contributor and the field
of contribution

1904 I P Pavlov:- Conditioned reflexes.

1913 J B Watson! Aehaviourism. Peroonality.

1915 E 13 Holt:- '-).ponse as'the essence of

1929 X S Lashley: Brain mechanism and intelli-
gence.

1932 E C Tolroan.- ur?Dsive behaviour in man
and aninal.

1937 C L Null;- nechaniem and adapted
behaviour.

1938 B 0 Tolman: Intervening variables
(Statistical approach).

1938 B F Skinner!- Skinner Boxes.

1943 C L Hull:- Quantitative theory of simple
and complex forms of learning and behaviour.

1944 E C Tolman:- Stimulus-expectancy-need-
cathexis.

1956 1 Vi Spence:- 3.3haviour theory and condi-
tioning.

35 3 Gestalt

The Gestalt Sch',1, which originated in tIerzany

about 1912, ohallen[cc tLe Behnvlourits. Tney

experimented mainls process of perception,

emphasising the rol.? 'f the brain in organising

sensation. Behaviour is viewed as taking place in
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a "field" of forces. Organised subjective experience

was taken to be mirrored by a col perable "Isomorphic

physical process" witA a similar oxl;anisation in the

brain. The following aro some of the significant

contributions of the Gestalt School.

Approx
year of
contri-
bution

Contributor and the field
of contribution

1912 flax Wertheimer:- Isomorphic relation bet-
ween seen-movement and cortical short
circuit.

1914 K Koffka:- Special features of mental growth.

1920 W Koehler:- Physiological isomorphism.

1923 Flax Wertheimer:- Objects as immediately
given to consciousness.

1930's W Koehler:- identity of field structure of
psychological experience and underlying
brain process.

1935 K Koffka:- Gestalt theory covering bearing
memory, emobion, voluntary and involuntary
action.

1940's K Lewin:- Structure of mind. Field theory.
to As some of the newer viewpoints in physics
1950's and mathematics made inroads in psychology,

a fresh appr'pach to Gestalt factors arose
in the field theory of Kurt Lewin, who
visualised psychological activities as events
occurring withir a frame of reference which
could be represented geometrically. He
mentioned about a 'psychological space',
sometimes called hodological space within
which goal-striving activities could be pic-
tured. This space could be thought of as
compartmentalised into subregions. And the
techniques of that branch of mathematics,
known as topology, could be employed fruit-
fully to diagram the interrelations of
competitive goal-seeking activities within
a larger field. The result was a technique
for depicting graphically rather than
verbally a variety of goal-seeking drives.
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36 Current Trends

In recent yetrs, r3x::a, of the concepts of Psycho-

logy have been clared b;,7 the findins of research

in the field of C:,-t.)7.16:, Noure-ohemistry, and Neuro-

physiology. The us:: p.werful electronic instru-

ments has 2enilitatel the iqeasu2sment of responees

to stimuli by the or,,,Ind of the brain. The effect

and the use of variet, o:: drugs affecting the mind

and the nervous systeil is another field currentl

receiving considerable attention. The study of

Extra-Sensory Perception (Supersensories) has also

received a fillip. The mechanisms of feed-back,

self-regulations (Homeostasis), and Man-Machine re-

lation, are also receiving considerable attention in

studies in the subject of cybernetics.

37 Rate of Increase of Contributions

The following tOlc gives data on the rdtmber of

significant contribuorr. to Psy,Thology dtuAng the

past three and a half centuries.

7
Y of Approx N of

N 11. loon- c)ntributions
Yt.an tribu- per 10-year

tions period

1 1600-1699 10,_, 12 1

2 1700- -1799 100 12 1

3 1800-1899 100 68 7

4 1900-1965 65 254 40

371 Annotation

1 In the seventeenth and she eighteenth cen-

turies, the rate of cntrioutioa of significant

ideas to the field of Psychology remained mom. or

less one per decade.
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1 In the nineteenth century, the period c).'

empirical studies a'A measuremots, t ru rate of con-

tribution increased nearly seven times over that of

the previous century.

3 In the twentieth century, marked by the

development of different systems of Psychology, the

rate of contributioh increased nearly six times over

that of the nineteeth century.

4/5 CONTEKT OF PSYCHOLOGY

4 1hAT PSYCHOLOGIST STUDIES

41 General Framewor:c

The human individual is an organised system

made up of several stlb-systems. T11(3 system-conti-

nuously attempts to maintain equilibrium. between the

input and output of each of its constituent sub-

systems and the overall stability in a continuous

flux of inputs from and outputs to the' environment.

This individual system is a sub-system of larger

.systems, such as the family, bigger groups, and total

society. The state of any of the units at a given

point of time is the resultant of its genetic

constituents and the past inputs to it. The inter-

relationship among the different branches and

topics of Psychology can be viewed against the

background of this general framework. Some of the

ideas falling in the field of Psyahology are

mentioned in the succeeding sections.

42 Input Process

1 Sensation is the input of a stimuli through

the sense organs -- for example, the sense of

vision, hearing, smell, taste, and touch.
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2 Percention ij til<, organisation of the sensa-

tions into an "exper..:Irce'.

3 Auerceution .s r process b- which percep-

tions are made meanirgful through association with

memory of related past ex:erience.

4 Supersensoic:3 (St -e: Paper AA, Sec 72) .

43 Central Process

The central processes are internal processes

regulating the behaviour of the organism.

1 LearninE and Eemory are concerned with the

storage of experience for periods of time.

2 Attention is a function which results in

certain kind of input 110ving more influence on the

organism than another.

3 Higher ]enta..1_ processes include reasoning,

decision-making, pro_em-solving and concept forma-

tion, all of which characteristic of man, achieved

through his ccmplex c(,ntral nervous system.

4 Emotion, Te!Airal,lent, and Feeling are asso-

ciated with the auton.mic nervous system.

5 Hotivatidn is cn(erned with the internal

needs and drives which: provide the impetus for action.

6 Personality is a complex idea similar but

not identical with Self and Ego. It denotes the

totality of all the characteristics that makes an

individual unique, dependable in his responses, and

therefore, recognisable as distinct from others over

long periods:

44 Output Process

The output processes of the individual include

such responses a.;, his reflexes and physical acts,

pattern of work and o: fatigue, distraction, moti-
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vation and social ineractions and his modes of

communication.

5 ITETHOD AND 'YECHI-IQUE5

The variou:3 methods used by the psychologist in

his investigations nay be grouped into three cate-

gories

1 Experimemal

11 Control-Tc.st Method;

12 Control-Group Method;

13 Match-Paired Method;

14 Practice Method; and

15 Rotation Method.

2 Differential Method

21 Co-relation;

22 Longitudinta and czoc,s-;3ectional approach; and

23 Other statitical methods.

3 Clinical Method

Given below is a list of the different tech-

niques used by the psychologist:

1 Direct Observation, inclu.Cing the use of

recording devices su62. as the photographic caera,

psycho-galvanometer End some of the instruments of

the physician;

2 Controlled experiLlent;

3 Comparative technique;

4 Introspection;

5 Questionnaire method;

6 Interview. In clinical and psyclaoherapwitic

interview, hypnosis, narcosis, and controller; and

free association techniques may be used;

7 Situation tests, such as stress interview;
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Psychometrzi;

9 Statistical aw'lysi3; and

10 Diagnostic ant, thc.rapeutii; techniques including

Play Therapy Roe Playing.

6 SUILIA_RY OP ATE:1J ,r,',7*LIS

61 Psychology as 3tlAy of Behaviour

From the descrition in the preceding sections

we nay summarise that Psychology deals essentially

with the origin, develop:I:lent, and modification .-sf

behaviour. It includes the genetic and physiologi-

cal basis of behaviour; the social and cultural

settings in which behaviour occurs; learning theory

and modification of behaviour via learning, perso-

nality theory and motivational forces producing

normal and abnormal behaviour; measurement theory

and methods for quantfication of behaviour; expe-

rimental and statitical methods for assessing and

predicting behavioAr _finder defined conditions.

62 Postulates of Ps:chology

The followin3. ss,me of the postulates, which

according to Vinacke(;7), characterise modern think-

ing in Psycholocy. some cases, the postulates

appear to be findin:,: of research in the field of

Psychology. Therefr're, it is not quite clear the

sense in which Vinacke uses the term 'Postulate'.

1 Postulate of the Haterial of Behaviour. -

The same fundam,zntal variables are present in total

behaviour of all human beings, although all degrees

of these variables may 1)2 observed; difference

between individuals are largely differences of

degree rather than of kind.
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2 Postulate of Uniqueness.- Every individual

as a total personality, is different from every other

individual, as a result of past expeTcience in conjunc-

tion with heredity, because no cmbination of factors

is ever precisely th< sane for any two individuals.

3 Postulate of Iornality.- "Normal" behaviour

is a relative matter it is that behaviour which

characterises most people within a given cultural

group (with certain privileged exceptions such as

artist) . "Abnormal" behaviour is deviation

from a given average point in terms of a defined

variable, or group of variables.

4 Postulate of Physiological Concomitants. -

Every manifeStation of behaviour in an organism

(here, the human being) occurs in association with

some physiological change; no human behaviour can

take place witoui some change in the organism.

5 Postulate of Heredity-Environment.- The

human organism like all living things, is the joint

product of heredity and environment; no aspect of

the behaviour of nn individual is entirely inde-

pendent of eithez. herodity or environment.

6 Postulate of Socialisation.- Human behaviour

of any sort can be fully understood onl;'in terms of

the social context in Which it developed and in

which it funcions.

7 Postulate of Objectivity.- No interpretation

of human behaviour can be fully accepted unless it

is founded on fact substantiated by scientific

evidence.

8 Postulate of Finality.- In the study of
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human behavior, no iAA:rwetation, conclusion, or

law is necessarily Llh!1., Out ie- given in the light

of the best pref;ent '1,lowleige; allowance must be

made for the po3sibl, ciperation of unknown or un-

controlled varibles, inri for other possible limi-

tations of knowl(,.de )1. oudook.

9 Postulate of 'TodAfication.- Human behaviour

is not static; the Uevolops and his be-

haviour is modified a:d remains modifiable as long

as life continues.

10. Postulate o 'Jeasurement.- Potentially,

all human behaviour can be meacured and described.

11 Postulate of Diverse Views.- Human behaviour

may be, and has beeh, interpreted from different

viewpoints, no one of which is necessarily right or

wrong, and all of wl.ich iapj con ribute to complete

understanding.

12 Postulate ,r.actionation.- If f.:,r con-

venience, aspects, or parts, of human behaviour are

studied separately (o,' L apparently divisib7e. units

are analysed) , it c:ml)t be fully understood or

described in terns c: these elements, but must finally

be viewed as a whole ar.;anisation.

13 Postulate of Dynamics.- All huriaxi behaviour

has a cause.

7 PSYCHOLOGY AND CL2ijSIFICATION

71 Growing Literary Yarrant for Psychology

In 1861-2 Wundt's Beitrage was published. In

the same year, he conducted a new course in Psycho-

logy and his lectures were published in 1863. With

the establishment of 1iindt's Psychology Laboratory
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in Leipzig in 1879, the literary warrant on Psychology

as a discipline independent of Philosophy had begun

to increase at a great pace (See also Sec' 37) .

The periodical Mind was :.'ounded by the Mind

Association of Edinburgh in 1876. It contained not

merely articles in Philosophy, brit also some distinc-

tive articles in Psychology, more than the earlier

periodicals in Philosophy, Before the end of the

nineteenth century, 7,.ine more periodicals in Psycho-

logy were in publication. Karl Pearson in his

Grammar of science (1876) had given Psychology a

status c')ordinate with Philosophy. In 1881, Wundt

started his Philosophische studien as the medium for

the publication of the results of the work done in

his Psychology Laboratory. Although the title

contained the text 'Philosophy', perhaps this periodi-

cal nay be considered as the first periodical on

Psychology-qua-Psychology. It continued unto 1903.

The second periodical he founded in 1905 Baas titled

pLychologiscpe studien. Between 1900 and 1960, as

ucny as 115 periodicals had been started in differ-

ent branches of PsyoLology. Departments and Chairs

of Psychology were also established in some of the

Universitis in EntLland and in Europe.

72 Main Class Status for Psychology

In spite of the starting of a periodical on

Psychology in the 1c0s, the wide recognition of

Psychology as an independent discipline did not

happen for nearly a generation thereafter. There-

fore, library classification schemes including

Dewey's DC, Outtor's Expansive Classification,'

(library of Congress Classification, and BrOArilS

Subject Classification continued to treat Psychology

1.
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as a division of Phil-Jao)hy. Hor;ever, the Colon

Classification, whic.i mis designed much later -- as

late as 1925 -2 ; e to recognise the new status

gained by Psycholo an independent discipline.

Therefore, it made it a Eain Subject coordinate with

Philosophy.

73. Source of Characteristics

A study of the developmental history of Psycho-

logy (See Sec 3) indicates that although Psychology

was once a part"of 7?hilosophy, the characteristics

for use in the division of the subject as a whole or

some of its components may come from the subjects

falling in any o2 the three major conventional divi-

sions of the universe of subjects -- namely, the

Natural Sciences, the Humanities, and the Social

Sciences.

74 Position of Psychology in the Schedule of
Basic Subjects

In an earlierdicusion (5) on the position of

Psychology in a sohule of Hain Subjects, its

position at the bout ry line between the Humanities

and the Social Scienco;3 as found in CC was considered

helpful although "01'_111cal Psychology" may claim

close relation to the 7:edical Sciences and be so

treated. Psychology's position in CC is also justi-

fiable as falling in the general pattern of arrange-

ment of the Main subjects from L. Spiritual Expe-

rience and Mysticism dom to Z Law according to the

Principle of Increasing Artificiality.

75 Isolates

The isolates that may have to be enumerated
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in the schedules of e. scheme for the classic cation

of subjects going with thr) Hain Subject Psychology

have been mentioned in Sec 4 and 5.

76 Basic Subjects

The following subjects have in recent years

developed into self - sustaining disciplines and at-

tracted considerable literary warrant. In a suheme

for classification, each of them may claiJ:1 'eatment

as a Basic Subject.

1 Social PsychJI.ogy.- The study of is ?'

personal and group relationships, the infiueli,e of

social and cultural factors, the place of indi-

vidual in society, cold communication amon,

As a study of the behavioural Fittribut.

society, Sociology may require he rlacin,, cial

psychology within its purview or in close

positions-to it. An erlually similar stron,

could be made on behaLf of Psychology. how-

ever, be fairly well recognised, is the

Psychology is likely to claim a 1:ajAl Ole: s in

the not distant future -- much sooner thw Aogy

did with respect to Philosophy.

2 Applied Psychology.- It is concerned with the

application of the findings and the methods of psy-

chology to solve the practical problems of human

behaviour in business,-education, military, political

life, etc. The fields of applications include the

following:

21 Psychology in treatment -- that is, clinical

end counselling psychology:
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22 Vocational guidance;

23 Engineering Psychology, concerned with human

factors in engineeriiv; (3rgononics) and Nan-Machine

relation:

24 Industrial Psychology

25 Motivation Researo:i; and

26 Forensic Psycl)oloE:r.

It is helpful to deem Applied Psycho locs as a

Main Subject coordinqte with Psy3holcLy. sholAld,

however, find a posfAm close to Ps:/chology. The

Main Subject Number nay be constructed using acipty-

ing Digits. The Num')er SX is suggested for Applied

Psychology. It is menonic beccu se AN lied Psycho-

logy originated from end In widely used in industry.

In classificatiol, a -3ubjeot such as Clinical

Psychology may be mwe helpfully Oaced in Medeinc.

Industrial Psychology nay be deemed as a Specialc

Basic Subject, the Basile Subject Nqmber being

constructed using the s,lhedule of Environment Iso-

lates (1). Engineering PJycholo&I and Forensic

Psychology may ee,ch ti-e time bvfn considered

as Complex Subjects representing Bias Phase Relation.

77 Systems of PsycW.ouy

In dealing with tt.e d,..velopmental history of

Psychology (Sec Sec :2) , only three major systems of

psychology have been ention&d. Ideas such as

Individual Psycholoa , Psycholocy,

Reflexology and riele .?sioLology, are shown as

variants or major con /-.i.A..tions in one or other of

the three systems: Ps: chant lysis 1 Behaviourism, and

Gestalt. In a slhene for classification, a variant

of a system may be teated as a variant or as an
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independent system (2). Yiut the Canon of Ascertain-

ability and the Canon of Permanence are likely to be

violated if we adopt the former course. It is per-

haps safer to adopt the latter course. For example,

Adler's Indiviival Psychology (See Sec 351) may be

treated as an independent system and not as a variant

of Psycholanalysis.

ne subject specialists ray look upon this as

a violation of helpful sequence among the Systems

of Psychology. They may require the parent system

and its variants brought together in a chronological

sequence. Therefore, if in a specialist library

or for the time being even in a generalist library,

there is demand for having together what are taken

to be variants of one and the sane system, that

demand may be it administratively W.th the help of

collection number without interfering with the Class

Nur:ber (3).

8

1

2
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10 HERRNSTEIN (ITT) d :307IING ('Mwin), Ed. A
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Eidelberg. 1961.
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14 HARKS (R V) . Great ideas in psychology. 1966.
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1E-general psychology. 1959. Chap 9).
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SPIRAL OF SCIENTIFIC IETHOD: A CASE STUDY IN ITS
APPLICATION.

H C REVANNASIDDAPPA, DRTC Traineet1969-7p.

The mode of development of the Universe
of Subjects is ore of the factors affecting
the design of a scheme for classification, and
reference and documentation services. Some
subjects are amer able for ct.1tiva6ion accord-
ing to the Scientific Method. Such a develop-
ment of a subject can be vitJualised in the form
of the Spiral of Scientific ilethod. The help-
fulness of the Spiral in learning about certain
attributes of subjects is mentioned. Traces
the developments leading to the formulation of
the Law of Conservation of nass-7:nergy in
relation to the work In the four quadrants of
the Spiral. The threat of failure of the Laws
of Conservation of Mass and of Energy in the
case of radioactivity and the solution given
by the Special Theory of Relativity are men-
tioned. Failure of a fundamental law to ac-
count for a phenomenon is i:austrated by the
demonstration of the failure of tae Law of
Conservation of Strangeneso and the Law of 0)n-
servation of Parity in the case of ea inter-
'actions among elementary partic. kes,Tne rii3Orptis
testing done in recent years of R11 the 'Laws of
Conservation at the level cf elementary parti-
cles is mertionel. Soue infern:es are drawn
about the subject Physics or the basis of the
Study reported in this paper.

0 DEVELOPlIENT OF Tilt; UNIVERSE OF SUEJEC2S

01 Factors Affecting the Design of a Document
Finding System

The design of a docurient finding system has to

take into account the attributes of the

1 Universe of subjEcts: and

2 Universe of readers.

The specifin attributes of the Universe of Subjects

that affect the design of the docunent finding system

are the
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1 Node of r,ovelopment; and

2 Structure

The mode of developmcnt of the Universe of Subjects

may be considered in different ways. The work of

developing some segments of the Univarae of Subjects

may conform to what is generally known as the scienti-

fic method.

02 Spiral of Scientific Method

The mode of cultivation of the Universe of Sub-

jects according to the scientific method can be visua-

lised in the form of a never-ending spiral -- that is,

the Spiral of Scientific Method. Fig 1 represents the

Spiral of Scientific Fethod. A description of the work

in each of tae quadrants of the Spiral has been given

in detail elsewhere (O.

Fig 1. Spiral of Scientific-Method (See next page)

03 ilelpfulnese

Some of the attributes and the helpfulness of the

Spiral of Scientific Method in the Study of the

development of the Universe of Subjecta have been

mentioned in another paper ( 1 ). With particular

reference to the study of the attributes of subjects

which are amenable for development according to the

Spiral, it helps tot

1 Learn somethin6 about the intrinsic attributes

of subjeets. For exanple, that the basis of develop-

ment being empirical -- atarting from the collection

of datu, analysis of data; abstraction of empirical

principles, through further generaliaation (subli-

mation) to derive Fundamental Laws, to the formation

of Daduced Laws; followed by prediction and guidance
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Fig 1. SPIRAL OF SCI:3NTIFIC METHOD
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in particular direction, validation or otherwise of

the predictions on the basis of a large number of

experiments; interpretation, correction, alteration,

overthrow of fundamental laws and theories on the

basis of the study of cases not in conformity with

existing theory; and co on, each stage of development

providing the problems for further development;

2 Learn about the stages of developments of P.

subject;

3 Understand better the kind of work involved and

the kinds of ideas produced in the different stages

of development of a suoject;

4 Bnvisage the different patterns or modes of

development in the Universe of Subjects;

5 Study comparativnly the modes of development of

different subjecte and of groups of subjects;

6 Predict the likely trend of 4ovolopment in a

subject in the near future. Phi will help in design-

ing schehEtfor classification of the subject and in

documentation servicel

7 Exanine the affihity among large regions of

knowledge, such as thUt;e comprehended by each Basic

Subject, Conprehensive Subject,-Subject-Bundle, etc.

This, ir turn, will help the classIficationist in

placing these subjeotp in helpful pocitions in the

Universe of Subjects and thereby in Ulu scheme for

its classification;

3 Observe the interaction between different sub-

jects at the level of collection and we of data,

and at the level of fundamental laws and th3ir appli-

cations to specific cases in each of the suWects; mid

'14
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9 Get a proper historical perspective of the

development of a subject or of the Universe of Subjects

as a whole.

04 Scope cf the PF.per

In this paper, a case study is presented tracing

the development of a oubject accordint to the Spiral

of Sciuntific'Method. In particular, tilt) develop-

ments leadiry to and the formulation of some of the

Laws of Conservation are dealt with (See also Sec 12) .

1 CONSIOVATIOE LAW

11 Definition

A Conservation Law is a statement that some

physical quantity retains constant during processes

and interactions working within an isolz.ted system (3).

Many of the fundsnental laws of nature can bo

stated as conservation laws. They aro very powerful

laws, for, they apply to almost ell objects, larIN

and small, in the universe. An ela')orate structure

of Physics has boon built up with the Conservation

Laws as the basis. They have also applications in

several other subjects in the nstAral sciences.

12 Zmureration

The following arc solo of the Conservation ;Lewes

1 Conservation of momentum.

2 rjonserw.tion of angaler momentum.

3 Conservation of ,lass-enerc,y.

4 Conservation of electric charge.

5 Conservation of parity (for "stung" interactions).

6 Conservation of strangeness (for "strong" inter-

actions).

1 Conservation of baryon nuLber.
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3 Conservation of lepton number.

9 Conservation of muon number.

In this paper, the Law of Conservation of Mass-Energy

is dealt with in full -- that is, in relation to all

the four quadrants of the Spiral of Scientific Method.

The Law of Conservation of Strangeness and the Law of

Conservation of Parity are given as examples of the

failure of a fundamental law to account for certain

phenomenon.

2/5 APPLICATION OF SPIRAL OF SCIENTIFIC METHOD

2 CONSERVATION OF ENERGY

21 Ex)eriment and Data (Quadrant 1)

211 While engaged in boring canons, Benjamin

Thompson (later Count Rumford)(1753-1814), noticed

that the blocks of notal grew hot as the boring tool

gouged them out, so that they had to be cooled with

water quite frequently. At that tine, heat was consi-

dered a fluid (caloric) that could be poured from one

container to another. From his many observations,

Rumford concluded that the mechanioal motion of the

borer was being converted to heat and that heat was,

therefore, a form of motion. He attempted to calcu-

late the quantity of heat produced by a given quantity

of mechenictl energy. Rumford and his colleague

Humphry Davy carried out further experiments on the

melting of ice when rubbed Mechanically.

212 .James Prescott Joule (1618-89), INho was al-

most a fanatic on the subject of measurement, devoted

over a decade on measuring the heat produced by

different kinds of processes. He churned water with

paddles; he churned mercury with paddles; he pressed
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1

water through small holes to heat it by friction; he

did experiments in expending and contracting gases;

and he attempted to .measure the temperature of water

at different points in a water fall. In all these

cases, ne calculated the amount of work that had ertered

the system and the ancunt of heat that value out of it.

He found that the two were closely related.

22 Empirical Principles (Quadrant 2)

221 Robert Mayer (1848-78) presented in 1842

a figure for the muchanicel equivalent of heat and men-

tioned his belief in the conservation of energy. As

a medical nan, he included livin6 organisms in the

realm of energy conservation.

222 The first full description of the experi-

ments and conclusion thereof by Joule appeared in

1347, wherein he prop,: ended the idea of the "mechani-

cal equivalent of heat".

2.-23 Intereonversion of energy.- By the end of

the eighteenth century, new ideas about energy bJgan

to emerge. AlsJ"rndro Volta's invention of the battery

in 1800 shok(ed that electric current could come from

chemical reactions. The electric current could pro-

duce heat and light, and through nagnetism, it could

produce motion. In turn, motion could produce elec-

tricity through friction. In 1822, Thomas Seebeck

produced electric current by applying heat .o the junc-

tion of two different netals. In 1834. Joan Peltier

reversed this proses: showing that a current applied

to such a junction rou1d produce heat and cold.

724 Gottfried Wilhelm von Lcibniz (1646-1716)

and Rene Descartes (1596-1650) for many years worked
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over the question of conservation of force. Descartes

1,.ested measuring a force by the product "mv" which

;.0 called the quantity of motion. iris assertion was

t the total quantity of motion in the universe must

-etilAin constant. Leibniz, on the other hand, sugges-

ed (1636) that a force must be measured by the vie

a or energy in motion produced in an object when

force acted upon it through a certiin distance.

Fli 1743, Jean d'Alembert pointed out that a force

r)Ild be measured either by the rromentun it gave: an

oLlect or by the energy. This implied that Descartes

er,1 Leibniz were each actually considering the con-

scr)ation of two difiThrent entities -- momentum and

energy.

225 no terra ''Thetic Lnerry, (energy of motion)

introduced by Loid K:lvin in 1)356. It has been

.-ved that Alen (IL cbjcct is moving upwLrd, its

en tun is .steadily deLreasod by gravity. Ito kinetic

t,.r-gy slowly disappurs becoming equal to zero .hen

object reaches maximum height. However, the object

a Jo steadily gains ''energy of p;:ition", high abve

the earth. Thu relation between the f.nn-gy of position

and force had been worked out in 1777 b., Joseph Louis

Lagrange. In 1853, 't J I1 Ranf.ine nmapd thin (nErey

of position as 'Potential :3nerrTy'. !41w, as the object

starts falling, the potential energy diminishes and is

converted into kinetic energy. Au) it reaches the

ground, its potential energy becomes equal to zero and

possesses all the kinetic energy with which it was

thrown upward. It wa, therefore, concluded tha-6

the kinetic energy plus -potential en.:riv of the object

remained nearly thy seifie during the cpurse of its

movement. This is the Principle of Conservation of

Hechanical Lnergy.
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23 Pundamental Law (Cuadrant 3)

The interconversion of various forms of energy

has been mentioned in Sec 324. This emphasised some-

thing that had been suspected from the time of Galileo

and Newton. That is, energy could be neither created

nor destroyed, but it is conserved. However, It had

been observed in the earlier experiments that mecha-

nical energy was not perfectly conserved. Some por-

tion of the energy was lost to friction, to air resis-

tance, etc. The experiments of Joule showed that

such conservation could be made exact when the heat

produced due to friction, etc was taken into account.

This led to the formulation of.theIaws of Conser-

vation of Energy. Although Mayer and Joule had recog-

nised the 'possibility of conservation of energy, the

first person to present an.explioit generalisation of

it was Heinrich von Helmholtz in 1347. The Law of

Conservation of Energy states: "Energy can neither be

created nor destroyed, but it can be changed from one

form to another."

3 DEDUCTIONS AND APPLICATIONS (Quadrant 4)

A few examples of the deductions from and appli-
.

cations of the Law of Conservation of Energy are men-

tioned in the succeeding sections.

31 Thermodynamics

The Law of Conservation of Energy is so import-

ant in connection with the study of the interaction

of heat and work -- that is, the subject Thermo-

dynamics founded about 1827 by Sadi Carnet (1796-1832)

-- that it is often called the firrt Law of Thermo-

dynamics.

79



AD31 Revannasiddappa

The capacity of any system to do work is its

"free energy". The portion of the energy that is un-

avoidably lost as non-useful heat, is represented in

the measurement of "entropy", a concept developed by

R J E Clausius in 1850. It is the Second Law of

Thermodynamics.

32 Kinetic Theory of Gases

A better knowledge of tine nature of heat came

with the butter understanding of the atomic nature of

of matter. It developed from the realisation that

the molecules composing a gas were in continual motion,

bouncing off one another and off the walls of the

container. In 1733, Daniel Bernoulli attempted to

explain the properties of gases from this standpoint.

But he was ahead of 1 i9 times. It was only in the

mid-nineteenth century that Clark Maxwell and Henri

13oltzman worked out the mathematics of the process and

established the Kinetic Theory of Gases. It showed

heat to be equivalent to the motion of molecules.

321 Chemical Thermodynamics

The Kinetic Theory of oases, in turn, led to the

Theory of Chemical Thermodynamics worked out in detail

by J W Gibbs in the 1870's:

33 Prediction

331 Discovery of Neutron

It was the Law of Conservation of Energy that

led to the discovery of the neutron in 1932 by James

Chadwick and his collaborators. Radio-active

materials such as polonium and beryllium were found

to give off a radiation that could penetrate even

great thickness of lead. The same radiation, it was
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found, on hitting a paraffin piece, knocked out protons

carrying energies upto 5 million electron volts. The

question was where did all the energy come from.

Chadwick suggested that the. phenomenon could be

explained if it is supposed that the unknown radiation

consisted of uncharged particles, A neutral particle

could not be repelled by the electric forces .of the

atomic nuclei and therefore could pass through matter.

If this particle carried a high amount of energy end

had about the saie mass as the proton, it couldknock

out a high energy proton when it collided with the

nucleus of a hydrogen atom in the paraffin.

Chadwick's emjecture about the existence of the

neutron was soon confirmed. This electrically neutral

particle does not produce tracks in a cloud chamber or

in other interactions that could detect it directly.

But it enters into reaction with the atomic nuclei,

resulting in the emission of photons and protons, which

have a characteristic pattern identifying the neutron

as the source.

3?2 Discovery o, Ile trth

The Law of Conserva'ion of Energy was again

instrumental in predicting the existence of the neutrino.

It was found that the beta particle given out by

cobalt-60 or a similar nucleus, invariably carried less

energy than it should. Further, some angular momentum

was also lost because the spins of the particles did

not add up to the theoretically expected value.

In 1930, Wolfgang Pauli suggested that if the

Conservation Laws were valid, there should be another

particle emerging from the nucleus along with the beta

particle; and this hypothetical particle must carry
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the missing energy and spin. It was extremely diffi-

cult to detect such a particle with 64 of the devices

then existing. For, it would be a particle with no

measurable rest-mass, no electric charge, and almost

no ability to interact with the other particles. How-

ever, physicists were convinced of the existence of

the particle -- Neutrino, a name given to it by .2nrico

Fermi -- and they used it in their eouations.

In 1956 the neutrino was detected. An elaborate

particle detection system was set up close to the AEC

nuclear reactor in Georgia (USA) wit/. Frederick Raines

and Clyde L Cowan in charge of the experiments. The

radioactive pile was expected to produce a flux of

neutrinos about thirty times more intense than that

pouring from the sun. The set -up was to catch the

reaction in Itich a proton absorbed a neutrino and is

transformed into a neutron, becoming neutral in charge

by emitting a positron. The idea worked and the

existence of the neutrino was confirmed.

333 Antimatter

The Law of Conservation of Energy also helped in

the work in the field of 'Antimatter'.

4 FAILURE OF CONSERVATION LAWS

41 Limits of Prediction

The confidence of the scientist in the funda-

mental laws of his subject rests on long and thorough

experience. This is the case with the Conservation

Laws also. For example, the conservation of energy,

of momentum, and of electric charge, have been found

to hold, within limits of accuracy of measurement,

in every case that has been studied, including the

field of elementary particles. An elaborate struc-
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tare of the theoretical basis of physics has been built

on these basic c)ncepts, and its predictions have been

confirmed without fail. One may, therefore, tend to

forget that tne Conservation Laws were after all based

on empirical facts of experience. There is always

the possibility that they may break-down when, they are

applied to new realms of physica. phenomena. There

may be other forces afecting a phenomenon not detected

yet. They might not have been looked for in the

right place. The power and ac(,uracy of even the most

powerful measuring instruments existing now will have

limits. For instance, the Conservation Laws may not

hold good on a cosmic scale. Therefore it can only

be said that "long serchinE, cumulative experience

entitles us to that there is an extremely high proba-

bility the laws are basically true" ( 7 ). Illus-

trative examples of the breakdown of two Conservation

Laws in the case of elementary particles are given in

the succeeding sections.

42 Conservation of Strangeness

421 Weak Interaction

The elementary particles have some properties

that are conserved only approximately. This implies

that the Conservation 14aWs'for these properties hold

on one time scale, but breakdom on a. longer time

scale. The "natural" period for interaction of ele-

mentary particles is about 10 -23 second. This is the

time-scale for the "strong" interactions which involve

piOns and nucleons. On the other hand, the "weak"

interactions in radioactive decay involving. emission

of an electron and a neutrino take atleast 10 -10 second

to occur.
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422 Law of Conservation of Strangeness

"Strangeness" is a property associated with the

so called strange particles such as the lambda, the

sigma, and the K. The Law of Conservation of Strange-

ness states that the total strangeness obtained by add-

ing up the strangeness of the individual particles

does not change after an interaction.

423 Failure

In 1957, Murray Gellman and 3 P Rosenbaum found

that the total strangeness does net change in 3trong

interactions, but need not be constant in weak inter-

actions. The discovery of this exception to the law

came at the same time as the discovery of the law it-

self.

43 Conservation of ?arity

431 Parity

Parity is a property of elementary particles and

atomic systems, derived from quantum mathematics. A

particle or a group of particles is said to possess

either 'even' or 'odd' parity.

432 Law of Conservation of,Parity

The principle involved is the concept of "mirror

symmetry". For example, two charged particles

repelling each other appear identical whether one looks

at them, directly or at their .image in a mirror. This

is the case with an electric current and its magnetic

field. All experiments showed that electromagnetic

interactions have mirror symmetry. Applied to parity,

in any interaction parity must be conserved -- that is,

the total parity of the particles involved does not

change. This law implies that an elementary particle
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will look exactly .the same if it is twisted through

half a revolution.

433 Failure.

The Law of Conservation of Parity has been shown

to be obeyed by all strong reactions. In 1956, T D

Lee and C N Yang discovered a weak interaction, involv-

ing a beta decay of two mesons -- which apparently did

not Conserve parity. Their conjecture was confirmed

by experients by Chien-Shinng Du at the Columbia Uni-

versity and other experimenters in other laboratories.

5 CRISIS AND RECOVERY

51 Attribute of Radioactive laments

With the discovery of radioactivity in 1696,

totally new kind$ of energy and new questions about

energy were encountered: The new phenomena seemed to

threaten the Law of Conservation of Energy. One of the

problems was concerned with the properties of radio-

active elements. For example, radium gave out a little

heat and there appeared to be a kind of spontaneous

generation of energy within the atom. This potential

energy was converted into kinetic energy of the parti-

cles given out during the radioactive breakdown of the

atom. The twin problems were: the energy was appa-

rently coming into existence out of nothing; and the

mass of the atom was reduced. It appeared that one of

the cornerstones of Physics -- the Law of Cmservation

of Mass -- was breaking down.

52 Special Theory of Relativity Provides Solution

The Special Theory of Relativity (1905) of

Albert Einstein provided an explanatior to the problem

mentioned in Sec 51. It was deduced from the theory
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that a mass could be considered as a very concentrated

form of energy or that energy possesses mass. This

idea was applied to the radioactive nucleus. A very

small quantity of mass Ivould be converted into a very

large quantity .of energy.

ActUally, every energy releasing chemical reaction

changes a small amount of mass into energy. If the

mass of the nucleus is measured before it disintegrated

and the mass of all the particles that come out of it

on disintegration -- including the kinetic energy of

the particles and the energy of all the other forms of

radiation that emanate -- then, these could add up to

equal the original mass. The mass lost in ordinary

chemical reaction is so small that suitable techniques

were not available to the chemists of the nineteenth

century to detect it. But physicists were dealing with

nuclear energy of radioactivity. It released so much

quantity of energy that the loos of mass was large

enough to be measured. In general, every macs has a

certain amount of energy connected with it, and every

energy has a certain amount of mass. The connection

between the two is riven by :23instein's formula E = mc
2

.

Thus, in 1921, by postulating the interchange of mass

and energy, Einstein generalised or merged the Law of

Conservation of Energy and the Law of Conservation of

Mass into a single Law -- that is, the Law of Conser-

vation of Mass-Energy. The conversion of mass to

energy was confirmed experimentally by F 17 Aston about

1925, using his mass spectrograph. The first Law of

Thermodynamics was not only saved, but it became more

unassailable than ever.

53 New Concepts

In order to describe reactions among elementary

particles involving change in the mass of particles,

86

a

6

a



Spiral of Scientific Method AD62

the conservation of energy is taken'in its modern form.

It includes in the total energy, the "rest-energy" of

the particles. In the equation E = mc
2

, E denotes

the rest-energy, m the rest-mass of the particles,

c the speed of light. Different particles have

different rest-masses, and therefore, different rest-

energies. The total energy of a particle is the sum

of this rest-energy, and the kinetic energy of motion.

The latter is proportional to the rest-mass and it in-

creases as the speed of-the particle increases.

6 CONSERVATION LAlYS AND ELEIENTARY PARTICLES

61 Rigorous Test

In the field of Particle Physics, the Law of

Conservation of Energy was threatened at the turn of

the century, as has been mentioned in the preceding

section. In 1956, the Law of Conservation of Parity

was shown not to hold true in the case of weak inter-

. actions among the elementary partcles. Again in

1957, the Law of Strangeness met with the same fate.

In the wake of these crises, physicists began test-

ing more rigorously than ever before, the old and new

Conservation Laws to find out whther they were valid

in the realm of elementary particles. Thousands of

laboratory expert:lents were done in different ways and

all the quantities involved were accurately measured.

62 Mossbauer Effect

Particular mention may be made of the test by

R L Mossabauer. In 1961, the I!ossbauer Effect was

used to check the validity of the Conservation of

energy and of Momentum with very great accuracy. It

is concerned with the emission of gamma rays by
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'excited' nuclei. The problem was to find out whe-

ther the total energy is conserved when a ni &oleus emits

a gamma ray. The 1:ossbauer affect provided a very

accurate means of determining this. Tne Mdssbauer

effect itself is a fine example: of the conservaton

of energy.

7 SUMMARY OP HISTORICAL DIIVIICPIENTS

The following ir a summary of the ideas relating

to the Conservation of Energy eAscussed in this paper,

arranged in an approximate chroological sequence.

SN Period ITontributor/Contribution

1 Seventeenth
Century

2 1738

3 1743

4 1777

5 1790s

88

.0411./.01

Rene Descartes (1596-1650).- Ydea
of conservation of force. Suggested
measuring a force by the product
"mv", the quantity of motion.

Gottfried Wilhelm von Leibniz
(1646-1716).- Suggested measure-
ment of force the "energy of
motion" (Vis

Conservation of energy was thoLght
of from tae time Df-Galileo and
Newton.

Daniel 3ernouil7.i.- Properties of
gases on the basis of movement of
Molecules.

Jean d'Alembert.- A force could be
measured either by the mementatm of
the object or by the energy.

Joseph Louis Lagrange.- Mathematical
relation between 'energy of 2opition'
and force.

Benjamin Thompson (Count Rumford).-
Noticed, while boring cannons, that
the block of metal grew hot. In-
ferred that the mechanical motion of
the borer was being converted to
heat, and heat was a form of energy.

i1



0 .1 Period

6 1800-35

7 1842

8 1847

9 1847

10 1850

II- 1850'S

12 1853

13 1856

14 1870's

15 1900's

16 1905

Spiral of Scientific Method

IJontributor/Oontribution

AD7

0111 1
Ideas on inter- conversion of energy of
various kinds. Volta ("SOO): Electri-
city from chemical reactions. Seeback
(1822); :leetricity from applying heat
to metal junctions. Peltier (1834):
Te!npero.ture difference caused by elec-
tricity.

Robert 'layer.- Calculated figure for
the mechanical equivalent of heat. Sug-
gested conservation of energy even in
living Organisms.

James Prescott Joule.- Full development
of the concept of Mechanical Equivalent
of Heat.

Heinrich von Helmholz.- Explicit genera-
lisation and statement of the Law of
Conservation of Energy (First Law of
Thermodynamics) .

R J Clausius.- Concept of Entropy
(Second Law of Thermodynamics) .

Clark Maxwell and Henri Eoltzman.-
Kinetic Theory of lases.

W J M Rankine.- Named "energy of posi-
tion" ail Potential Energy.

Lord Kelvin.- Named "energy of motion"
as Kinetic Energy.

J '7illard Gibbs.- Chemical Thermo-
dynami.cs.

Apparent failure of the Law of Corser-
vation of Energy in the case of radio-
activity.

Albert :instein.- Special Theory of
Relativity; Mass could be considered as
a concentrated form of energy; a very
small quantity of mass is converted into
a very large quantity of energy. Con-
cept of Rest-Mass an Rest-Energy.
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SN Period Contributor/Contribution
rads

17 1930s

18 1932

19 1956

20 1957

21 1957-

Merging of Laws of Conservation of 3nergy
and of Mass into a single law -- the Law
of Conservation of Mass-Energy.

Volfg Pauli.- Prediction of the exis-
tence of Neutrino on the basis of the
Law of Conservation of Energy. Detection
of Neutrino in 1956.

James Chadwick. Prediction of the
existence of Neutron on the basis of the
Law of Conservation of Energy.

TD Lee and ON Yang.- Demonstration of
failure of the Law of Conservation of
Parity in weak interactions among elem'en-
tary particles.

Murray Gellman and E P Rosenbaum. -
Demonstration of failure of the Law of
Conservation of Strangeness in weak inter-
actions among elementary particles.

Rigorous test of the Conservation Laws
in the realm of elementary particles.
Massbauer Effect (1961). Law of Conser-
vation of Mass-2nergy proved to hold good.

a SOIL INFERENCES ?ROM THE STUDY

From the study of the developments leading to the

formulation of the Law of Conservation of Energy, we

note that

1 PhySics is a subject amenable for cultivation

according to the Spiral of Scientific Method -- that

is, its development follows the Scientific Method;

2 Physics has completed at least one cycle in the

Spiral;

3 There is a close relation between subjects in

the field of Physics and those in the field of Che-

mistry. This is seen in the natter of collection of

9.0
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data for study and in the application of the Laws of

Conservation;

4 Some Conservation Laws do not hold good in the

case of elementary particles;

5 The development of new ideas becomes necessary

for a correct explanation of the phenomenon observed

(Example: Rest-mass, Rest-energy);

6 There is need fur development of new and sophis-

ticated instruments for the test and measurement to

confirm or disprove predictions in fields not envisaged

earlier;

7 The use of instruments and techniques so neces-

sary in making advances in many subject-fields necessi-

tates the cooperative action of a team of specialists

in different subjects; and

8 The stage of development of the subject m&'

indicate the likely trends in it in the near future.
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RESOLUTION AND CLASS ST.UILITY OF PERPETUAL CLASSI-

FICATION IN ADAPTIVE ')OCIRINT FINDING SYSTE': A

BRIEF REVIEW.

V P KAPUR, University of Roorkee = Roorkee.

The life-span of 'clusters' is influ-
enced by certain operational constraints
of the document finding system. The rate
of growth of the universe of subjects is
one factor. It is necessary to TN; nt a in a

critical stability such that the perpetual
class formation sustains a threshold reso-
lution power without getting overloaded.
The differences at the pressure points or
utilisation of knowledge lead to strong
and weak hierarchies in the cluster. The
system of Complete Biblior:raphy helps in
developing a perpetual clas:irication.
Class stability, resolution, and model
build ing based on the until eel theory of
value as they ap.11y to doctuent finding
systems are briefly discussed. The use-
fulness and limitations of dynamic pro-
gramming, operas, °.ons research, Clump A
lysis , and Latent ClEse Analysis, are men-
tioned. Systta design for use of computer
in document finding and the efficiency of
topological matching are referred to. The
correlation of Kornel Ideas with the Five
Fundamental Cat* rori es, is couched upon.

0 TERIIINOLO1Y

01 Adaptive Document Finding System.- A docu-

ment finding system with capacity to adapt itself

to optimise its performance under the influence of

an uncertain (changing) environment.

02 Perpetual Classification System,.- A

classification system which regeLer&tes and re-

produces itself, old forins (relations) being re-
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placed by more efficient new forms (relations) in a

perpetual succession of events.

03 Resolution.- The degree of precision with

which a classification scheme can resolve two closely

allied facets.

04 Class Stability.- The state of dynamic equi-

librium when a cluster possesses sufficient resolu-

tion (a predetenained threshold value). It is repre-

sented by the period between the time of formation of

a new cluster and the time when the cluster degene-

rates into new facets.

1 CLUSTER FORMATION

11 Influencing Factors

A Perpetual Classification is an important tool
in document finding. It is also an aid in research.

Its efficiency depends to a large extent on the

precision of resolution. The influence which favours

strong 'clustering tendencies' (11,20) and which
declines after some tine, and i9 replaced by otaer

forces, favours a disintegration of the cluster.

The period fpr Which the cluster would remain stable

can be denoted by ter: term 'life span of the cluster'.

This life span is subject to certain 'Operational

Constraints'; the analysis of this will be helpful.

A study of the pattern of these events could throw

light on the dynamic behaviour of cluster formation.

12 Growth of the Universe of Subjects

An important factor to be ta,:en into acount

is the growth of the Universe of Sibjects. The

cumulated number of documents is doubling otery eight

to fifteen years; the number of professionals is
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also presently increasing at an exponential rate of

about 7 per cent a year (15). Any document finding

system, which ignores such rapid developments, is

bound to become outdated very soon. This naturally

implies a shift in emphasis frou static to lynamic

strategies -- a change frem the so called 'subject

content' to 'behaviour-oriented logic'.

2 CRITICAL STABILITY

The mechanisms whereby the growing universe of

subjects remains in a state of equilibrium, are

those of fragmentation (classification, clustering,

grouping) and integration (hierarchic and other

sequence relations and processes). As the popula-

tion continues to grow and technology makes new

strides, new facets subjects develop. As the

rate of growth of mOjects increases, the influences

responsible for instability of cluster increase.

It is, therefore, necessary to maintain a 'critical

stability' so that the cycle of perpetual class

formation sustains a certain threshold resolution,

without becoming overloaded. '.Lhe cycle of rejlvi-

nation of classification will have to be suitably

adjusted, to match the rate of growth of the universe

of subjects. Depending upon th' changes in the

pressure points of utilisation of knowledge, the

cluster would have 'strong or weak hierarchies'.

3 COMPLETE BIBMOGRAPHY

In view of the possibility of constructing an

appropriate login-system suggested by Reinbach for

describing the process of docurnt finding, and

the the')rem that the docaneit finding system can-

not be represented by finite-valued syriten having
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single value truth table (6), it may be pointed out

that the process of formation of complete bibliography

inherits and preserves the 'system characteristics'.

The establishment of limits of cluster, through the

use of bibliogkaphic coupling (14) does not disturb

the infinite logic. As already pointed out in an

ez.rlier paper (13), the perpetual classification takes

the complete bibliography as its essential basis.

These limits do not depend only on bibliographic

coupling, but also on 'subject limit co-relation'.

4 ITETHOD TO AU:nVE PERPETUAL OLASSIPICATION

Bibliography, which is available on cards, is

arranged operationally to find out the clustering

tendencies (20). Tbis results in grouping and re-

grouping of documents, depending upon the hierarchial

relations. Based on mutual relations of clusters

and newly growing wave-fronts of knowledge which

are responsible for this strategy of classification,

the new cluster would come in sight and iumediately

suggest the scope of new class formation. At this

stage, two possible uodels of the subjects can be

recognisedt

1 Model based on affinities to clustering or to

scatter, of existing documents; end

2 Model based on likely-picture and the missing

facets (forecast model) .

This kind of operational analysis resembles a dyna-

mic programming approach (1) and a kind of optimi-

sation is achieved. The usefulness of this uethod

of research prompted vie to develop the method in

detail. Study of the different hierarchies would

indicate the direction to be followed in order to
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achieve an adaptive document finding system. Docu-

nent finding systems are subjected to uncertain en-

vironments. This method establishes a feed-back

to make it possible to optimise the decision struc-

ture. Comparison of the two models referred to

above shows fruitful research areas.

5 CLASS STABILITY AND RESOLUTION

Stability and resolution are contradictory

ideas. If we increase the resolution, clusters would

have a tendency to becone unstable (fragment). If,

on the other hand, we allow the clusters to grow,

it starts losing its utility as a research or

search tool. A balance can be achieved by consi-

dering different factors, depending upon whether the

subject field is active or canparatively dormant.

3vidently, the cycle of revision of classification

has to match with this activity.

MODEL BUILDING

Some features of document finding systems can

be represented as:

1 Correlation graph;

2 Citation graph;

3 Teak and strong hierarchies; and

4 Topological relationship (3).

TLe prerequisite in establishing a model of

document finding system is that environments nust

be standardised. The nuuber of possible decision

trees should be established (27). A well-defined

strategy must be worked out. To keen these deci-

sion structures at their optimum' a 'commutative

build-up' and adaptive strategy has to be developed.
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This strategy can be built up taking into ac-

count the following factors:

1 Presenting an integrated picture of an indi-

vidual preference, useful for guiding individual

deci sion;

2 Resolving uncertainties that may attend an

individual'e belief about preferences;

3 Inter-relating the predic:ive and preaoriptive

facts of decision - making in a useful end consistent

way;

4 Translating rough conception of worth and

statements of objectives into preciee value terns;

5 Describing the interaction of preferences

among the factors of variables in multivariate

alternatives;

6 Presenting a unified picture of the relation-

ship between preferences and uncertRinties regarding

question of facts;

7 Describing tne relationship and disparities

between different an interacting value systems; and

8 Specifying a unified method for solti.nr con-

flicting value systems.

61 Theory of lalue

The above points are based on the illaified

Theory of Value' (5). The sigAficence of the

evaluation of document has not been fully realised

in the IR System Theory. Applications of Value

Theory to the design of document finding system

could be of help. Value of information arises

from a joint consideration of probabilities and

economic factors that affect decision. It is found

that a numerical value can be assigned to elivinatior

or reduction of uncertainty. Fulther, it is observed
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that joint elimination of uncertainty about even

independent factors in a problem can have a value

that differs from the sum of values of estimating

uncertainty in each factor separately (7).

Developing a 'model for tile process of learn-

ing to comprehend',Koehen and Uhr (SE) conclude

that "to be connected with its environment, it must

sense and act. To have any reason for absorbing

information, for becoming 'cognitive' in the first

place, the assumption of a need-value system with a

value-maximisation principle or something equivalent

seems plausible".

7 WORK DONE

71 Mathematical Approach

Both from the point of viii of research as. well

as ,establishing a perpetual classification, the

application of dyntalic programming and operational

approach is necessa:w. General theory of document

classification and factor analysis (2) involving an

analysis and computation of occurrence and degree of

association of Kernel Ida :s enables document content

comparison and determination of the number of cate-

gories required to describe a sut of documents

adequately. Clump analysis by Parker-Rhodes and

Needham (20) in which the problem is to locate non-

randomly' associated terns in Boolean lattice of all

possible subsets is not yet completely solved.

Latent Class Analysis by &Ater, in which patterns

of key words are used to compute probnble class

identity, has not yet buti empirically applied. It

may be remarked that document finding system will

not work in one-to-many transformation mode success-

fully because the necessLry and sufficiunt condi-
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tions in normal,mathematical work differ. The intro-

duction of the use of the concept of complete biblio-

graphy makes it possible to achieve a balance bet-

ween resolution and stability. It resembles an

adaptive control system which possesses the abi-

lity to modify the classification scheme as well as

the search strategy, to operate at an optimum level.

The responsibility of arriving at a decision hierarchy

is relegated to the human operator who would try to

maintain the resolution at threshold level.

7l Class Stability Versus Obsolescence

In a recent study, a Markovian model is pre-

sented of a class of items with use-rate that is

randomly distributed and with mean use or popularity

that diminishes exponentially with time (19). It

is shove that the yearly circulation of books in a

library corresponds to this model. This enables the

probabilistic prediction of the circulation charac-

teristics of various kinds of documents in different

subjects. Stability ohould not be confused with

gradual obsolescence. Operati)nal analysis shows

the condition of obsolescence as it differs from

stability. From the point of view of the economics

of document finding system, this is of considerable

help.

73 Information Theory and Systems Engineering

From the view-point of economics of computer

usage (4,21,22,26,29), a completely empirical

approach is likely to prove very costly. The system

envisaged by the author is carefully adjusted to

avoid semantic and syntactic degeneration and makes
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full use of the rate of growth of documents and indi-

cates the gradual obsolescence (8-12). Eepr?8enta-

tion of documents by graphs that consist of nodes

and branches between nodes, relatiunship

between keywords (23-25) represent* a system situa-

tion. Matching docuvant structures (23) with the

structure of the query is not possible except through

the establishment of a complete bibliarrephy. Prnm

the point of view of information theory, topological

notching yields greater efficiercy than necle-I:y-node

or piece-by-piece oonparison (3). 31nce the }met

operator takes into eocount 4ifferent topologies, it

naturally becomes a more efficient neThod. The in-

herent possibility tc forecast the future nekes it

a potential research tool.

74 Correlation with Aaldamental Cetuvries

So far a8 the need for correlatioA of a ;:enel

Idea with one or the other of the five Fundament-al Clete-

gories of S R Ranganshan is concerned, il nuy be :lor-

vodently done as long es it doci not co:I.ain nui.i.-

variate of natural i;rawth. It iv likely

and the same irolute may have tu be daeneJ to .1,; a

manifestation of more than one :10rdarhInts1 Cate3ory

in different contexts. In thr.i eveLt, ray be

introducinr an element of restriction 1:.1 the classi-

fication if deer. n Kern:a Idu to j a A:nnife.,3ta-

tion of one and the same Pundencntoi Category in ell

the cases. In perpetual cles:Afication, the scheng

of classification if ID a kind Of perpetual diale3u7

with the rrx-ring univerau of sui-jects; hone t: force-

fittine of the iaolntes is miliinur. The freely-

faceted classil'icatiun developer' in Iglia ,Iro'4uros '.hid
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in a large measure. Since the entire strategy of

class formation is geared to the attributes of the

Universe of Subjects, there would be no difficulty
in this regard. In the earlier part of the paper,

meation has been made of 'strong' and 'weak' hierar-
chies. In the case of strong relations, decision-.

making is not very difficult. In the case of weak

hierarchies, a slow rate of growth of the subjects

is indicated and in course of time, the :situation

may crystallise.
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SUIIMOTS PRESENTING RELATION BETWEEN TWO SUBJECTS,

WITH PARTICULAR REFERENCE TO PEASE RELATION: CASE

STUDY.

A NEELAITEGILIN, ?rofepsor, and M A GOPINATH, Lecturer,

Documentation Research and Training Centre, Bangalore 3.

In Complex Subjects presenting Bias
relation, there appears to be more advan-
tages in having as the subject of Phase 1

the Biasing Subject rather than the Bias3d
Subject as prescribed by CC. The Tool
Phase is generally the one occurring
earlier than Phase 1 in the CC schedule.
The Influencing Phase is generally the one
occurring later than the Influenced Phase
in the CC schedule if the former is a sub-
ject in the field of Natural Sciences.
The overall pattern of relation between
Compound Subjects occurring in the form of
Phase-Relation is discussed with examples.
A number of subjects heretofore deemed as
Complex Subjects are shown to be more help-
fully classified using the concept of
Hatter-Property Isolate. This is illus-
trated using tLe Matter-Property Isolates
"Basis" and "Interpretation". The problems
in the classification of subjects such as
Environmental Pediatrictl and Environmental
"Embryology are examined. The occurrence of
the Kernel Idea "Method" either as an
isolate or as a qualifier in the context
of different Compound Subjects is dealt
with. Two ways of classifying Compound
Subjects in the field of Psychosomatic Medi-
cine are examined. It is helpful to deem
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Psychosomatic Medicine as a Fused Main
subject. In a Compound Subject involv-
ing the idea of "Evaluation'' from the
point of view of another idea or subject,
it may be helpful to represent the latter
as a Matter-Property Isolate.

Abbreviations Used: A

Basic Class Number [MP) = Matter-Pro-

Basic Subject perty Facet

Colon Classification L7P2 = Personality
Facet

(BON) =

(BS) =

CC =

CN = Class Number
cs_7 = Space IsolateCEJ = Energy Isolate
CT.) = Time Isolate(PC) = Fundamental

Category

1 INTRODUCTION

11 Objective

The objectives of the work reported in this

paper are to examine. the following:

1 The different kinds of embodied in

books in which two subjects may be dealt with in

relation to each other, with particular reference

to Phase Relation --- that is, Complex Subject; and

2 The kinds of relation:arising among the com-

ponents of a subject falling in Category 1.

The discussion is confined mainly to CC.
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12 Procedure

121 Selection of Books

About 16,000. books listed in the Publishers trade

list annual for 1965 were scanned. Ti the subject

of a book indicated that two sl.Wjects were treated in

some relation to each other, then a Main Entry (with-

out (ON)) was made for it on a standard catalogue

slip. The selection of books was aided by the anno-

tation given in the entry in trio Annual. Wherever

necessary, the annottion was noted in the catalogue

entry. The locus of the document in the Annual was

also noted in the entry to facilitate subsequent

reference. A few books available in the DRTC Library

have also been included in the study.

122 Facet Analysis

Each subject was facet-analysed. In facet-ana-

lysing, the Method of Postulates ( 5 ) upto Ste;.. 4

was followed and the result noted in the catalogue

entry. Here is an example:

ANDERSON (C A), Ed.
Education and economie developlent.
1965.

[-Annotation.- Contribution of
education to economic development
of USA] .

1.conomics (BS); Development L-1MP12.
USA /-81.1 influenced .0z Education (BS)

.

PTA. 196r, Aldine 1, 5
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123 Sorting;

The facet-analyed entries were sorted out, in

the first instance, into two groups -- namely,

1 Subjects with Phase Relation; and

2 Subjects not involving Phase Relation.

The subjects in Group 1 "Phase Relation" were further

sorted into the following sub-groups;

1 General Phase Relation;

2 Bias Phase Relation;

3 Comparison Phase Relation;

4 Difference Phase Relation;

5 Tool Phase Relation; and

6 Influencing Phase Relation.

The subjects in Group 2 "Not involving Phase Relation"

were sorted into the following sub-groups;

1 Subjects with facet relation apparently in-

volving two subjects; and

2 Other kinds of subjects.

13 Data on the Groups

131 Phase Relation

The following table gives data on the subjects

involving Phase Relation.

Census of Phase RelaAon

SN Group 1 Number Percntage

1 rleneral 22 18.2

2 3ias 44 33.0

3 Comparison 10 8.3

4 Difference 0.0

. 5 Tool 5 4.1

6 Influence 44 36.4
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132 'Annotation

1 Nearly 70 per cet of the Phase Relation is

accounted for by 131.,ES Relation end Influencing Phase

Relation taken togetl-er. Each of these two kinds

of Phase Relatiop ha; a. nearly 3qual share in the

percentage.

2 There was no subject with Difference Phase

Relation.

3 The percentages of Comparison Phase Relation

and Tool Phase Relation were relatively low.

4 The percentage of General Phase Reltttion is

likely to be much less than 18.2 if the Phase Pela-

tion had been dstermined by a perusal of the books

concerned.

133 Subjects not involving Phase Relatior.

The following table gives data on the subjects

not involving Phase :Zelation:

Census of Subjects not involving Phase Releition

SN Group Numt or Percentage

1

2

Subjects with Facet Re-
lation apparently in-
volving two subjects

Other kinds of subjects

72

61

54.9

45.1

Tot al 17,3 )00.0

2 SCOPE OF THE STUDY

21 Passive Phase Relation

The relation between two subjects may be con-

sidered as a General Phase Relation, if the kind of

relation recognised is not definite or several kinds
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of relation are treated in a diffuse waj. Therefore

the subjects involving General Phase Relation are

not examined further,

The Comparison Phase 'Relation and Difference

Phase Relation do not raise special problems, say,

in respect of the gublect to be treated as first and

second phases. Therefore, the subjects involving

these two kinds of Phase Relations are not examined

further.

The three kinds of Phase Relations mentioned

above may be considered to be more or less "Passive

Phase Relations".

22 Dynamic Phase Relation

Each of the Bias Phase Relation, Tool Ph&se Re-

lation, and Influencing Phase Relation, is dynamic.

For, in each of these cases,one Subject produces some

kind of impact on the other subject. The subjects

involving these kinds of Phase Relation are examined

further.

23 Subjects not involving Phase: Relation

Subjects which might have been earlier taken as

showing phase Relation, but which can now be more

appropriately classified as presenting only a facet

relation among them, are discussed.

In the course of analysis of various subjects,

a few new Property Isolates and Basic Subjects were

recognised. These are also discussed in this paper,

3/6 PHASE RELATION

3 BIAS RELATION
31 Definition

A Bias Relation indicates that the exposition

of the subject forming Phase 1 is biased tow,:rds the
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subject forming Phase 2. That is, the exposition of

the subject forming chase 1 is especially attuned or

oriented sr slanted either by selection or arrange-

ment of topics or emphasis or standard or examples or

other means, to the needs of specialists in the sub-

ject forming Phase 2.

32 Sequence of Subjects

According to the present practice of CC, in a

Bias Relation, Phase 1 should be the subject whose

exposition is biased towards the other subject.

Phase 1 is called the Biased Phase and Phase 2 the

Biasing Phase ( 1

33 Kinds of Subjects in Bias Relation

Table 1 in Sec 91 gives examples of Bias Rela-

tion with the subjects in the two Phases arranged

according to the present rule.

34 Annotation

341 Natural Sciences

A subject going with a particular (BS) among

the subjects in the field of. Natural Sciences ((EON)

A to L inclusive), is biased towards subjects going

with a (BS) enunerated later in the sehedule of (BS) .

That is, a relatively more abstract subject is

biased towards a relatively more concrete subject.

342 Distilled Hain Subjects

A subject goins: with a (BS) among the Natural

Sciences may be biased towards a subject going with

a Distilled Hain Subject enumerated earlier to the

former in the schedule of (DS) .
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A subject going with a Distilled Lain Subject

may be biased towards subjects going with (BS) enume-

rated either earlier or later in toe schedule of (BS).

343 Humanities and Social Sciences

A subject going with a particular (BS) anion; the

subjects in the field of Humanities or of Social

Sciences may be biased towards subjects going with a

(BS) enumerated earlier or later to the former in the

schedule of (BS).

35 Sequence of Bias Phase subjects

351 Biased Phase Determines Sequence

A Complex Subject exhibiting Bias Relation will

get arranged among other subjects according 10 the

subject forming its Phase 1 -- that is, the Biased

Subject. "or example, a book dealing with the sub-

ject "Psychology for teachers" will have "Psychology"

as the (BS) in the Biased Phase (Phase 1) and "Edu-

cation" as the (SS) in the Biasing Phase (Phase 2).

Thus, this Complex Subject will get arranged among

the books on Psychology.

352 Supporting Reasons

The reasons supporting the placing of the book

among the books on the subject eZ the Binned Phase --

that is, Psychology ih our example -- may be

following:

1 Subject of tie book.- The subject of the

book is essentially Psychology; only the exposition

is biased towards Education. Therefore, wheh the

classification is based primarily on the subject of

books, this book shcolld be placed among t:ie hooks on

Psychology.
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2 Help to specialist in the subject of the

Biased Phase.- The specialist in the subject of the

Biased Phase -- Psychology in our example -- while

browsing among the books on Psychology or among the

Main Entries for themHin the Clas6ified Part of the

Catalogue, will sense its exposition being biased

towards various other subjects. This can suggest

him new lines of worn: -- for example, .fatting the

exposition of his subject biased towards subjects

not yet covered in that way. This is an important

service to specialist in the Biased Phase that a

good classification can give.

3 Specialist in the subject of the Biasing

Phase.- The Class index Entries will help the

specialist in the subject of the Biasing Phase --

Education in our exaiple -- to sense the various sub-

jects expounded with a bias towards his field of

specialisation.

353 Opposing Reasons

1 Help to specialists in subject of Bias

Phase.- In the discussion in the precedin2; section,

we considered only one category of uFers of the Com-

plex Subject exhibiting Bias Relation -- that is,

the specialist in ths) subject of the Biased Phase.

'le could also consider the helpfulness to other

readers, in particular the specialists in the sub-

ject of the Biasing Phase.

hen the exposition of the subject Psychology

is specifically biased towards another subject Edu-

cation, the resulting subject. is intended to be of

interest and use to the specialists in the subject

Education. For a person with a particular subject
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as his field of primary specialisation, it is not

easy to sense the various other subjects being ex-

pounded with a bias cowards his field of specialisa-

tion. He ;Ilay have to search quite extensively among

several other subjects, if he is interested in this

kind of inter-disciplinary work. There is now an

increasing interest in such "inter- disciplinary"

subjects. If the Complex Subject is placod among

the subjects going with the (BS) forming the (BS) of

the subject of the Biasing Phase -- the subject

. Education in our example --, them will then be more

chances of the specialist in the subject of the Bias-

ing Phasu -- the intended user of the Complex Subject --

meeting with such subjects when he browses among the

books or entries for them in his primary field of

interest. if will corm: to recognise the different

subjects that are biased towards his fiold of specia-

lisation. It may even lead to his recognition of

other subjects that could be biased towards his

field. This benefit is sinila to the one mentioned

in Sec 352 with respoct to the helpfulness to the

specialist in the s7Abject of the Biased Phase. It

would thus appear that the arranelaont of the Complex

Subject by the subject forming Phase 2 is of com-

paratively of greater helpfulness to the intended

reader of the Complex Subject. That is to say, it

will have more nunber of readers there than if it

were placed in the subject of the Biased Phase.

2 Development of Interrelation between to

subjects.- In a study of the interaction between

two Compound Subjects having different Host Eain

Subjects, we may sense the following stages of deve-

lopment:

1 1 4

A

A
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1 General Phase relation;

2 Bias Phase relation;

3 Tool Phase relation;

4 Influence Phase relation; and

5 Fusion giving rise to a new Hain SubjuL:4,.

In this development, the establishment of the

link between the two subjects may start, at any one

of the stages 1 to 4, or simultaneously at two or

more stages.

Consider the relation between tv,e Compound Sub-

jects from Stage 2 onwards (Bias Relation onwards).

It is seen that the subject forming the Biasing Phase

is progressively af.fectd to an increasing degree at

the subsequent stainer . The sui:jects representing

the kinds of relation mentioned at Stages 3 and 4

will be placed with the subject of Phase 2 occurring

in the Bias Relation.

Example.-

384)T Psychology biasei to nducation

Teie5 Psychc7.o6i applid to Mutation

T &g5 Psychotogy influncinct Education

Thus, the Conplex sulAeot resulting from the first

loose link between the two r,crinolind Subjects such as

in the Bias Relation may get arranged in a position

reuoved fro:i the sub.i.ects resltng from the later

stages in the development of the relation between

the two subjects. It is renerally ecLsidered

helpful to place a Jablect in a position snong other

subjects accoriinfi the trend of the development

in the former if thLt in known or Pan be pr,Aicted.

3 Actand-Action-Actor The dit-

cussion in tne peovnini section, indicats that in

11r,
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a Bias Relation and its subsequent development into

stronger relations botween two Compound Subjects,

it is the Bit E ing Subject that is progressively affec-

ted to an increasing extent. According to the

Actand-Action-Actor Principle, the Complex Subject

should be placed with the subject of the BiasingPhase.

It would thus appear that in a Bias Phase Re-

lation, there are several advantages in having as the

subject of Phase 1 the BiasinESubject rather than

the Biased Subject. This v'ould appear to satisfy

the Laws of Library Science to a greater extent

than can be achieved according to the present practice

of having in Phase 1 the Biased Subject.

4 TOOL PHAS:] RLLATION

41 Definition

Tool Phase i3el.r. ion indicates tLe exposition of

the subject of the Phase 1, with a subject of the

Phase 2, as a tool,

42 Sequence of Subjects

The subject it the study of which another sah-

ject is used as a tool forms Phase 1. The subject

that is used as a tool forms Phase 2 (3 ).

43 Kinds of Subjects involving Tool Phase Relation

Examples of Complex Subject involving Tool

Phase Relation are given in Table 2 in Sec 92.

44 Annotation

In each of the seven subjects mentioned in

Table 2, the (BS) of Phase 1 -- that is, tho (BS)

of the Applied-to Subject -- is the one occurring
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later in the schedule of (B3) in CC with respect to

the (BS) of Phase 2 -- 1.;11FA is, the (BS) of the sub-

ject v.hich is appliod.

5 INFLUENCE RELATION.

51 Definition

An Influence Relation indicates the exposition

of the influence of one subject on another subject.

( 2 )

52 Sequence of 1;he Subjects

The subject that is influenced is talen as

Phase 1. Phase 2 is called the Influencing Phase .

53 Kinds of Subjects with Influence Relation

Examples of Complex Subjects involving Influence

Phase Relation are ,O.ven in Ta.oIe 5 in Sec 93.

54 Annotation

1 A subject going with a partfcular (BS) among

the subjects falling in the fiel.d of Natural Sciences

is generally influenced l suCjeAn going with a (B3)

enumerated later in the schedule of (BSI.

2 A subject Aith a particular (BS) among

the subjects fallin,; in the fields of limismities and

Social Sciences is influenced by the subjects going

with a (BS) enumerated earlier 32 later to the (BS)

in Phase 1, in the schedlle of (i18.

6 OVERALL 2ICTURE

The chart given in Sec 94 p2'events an overall

picture of the kinds of Phase Relations occuzriLg

in the Complex Subjects selected for study.

:17
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(1 Annotation

1 Among the subjects falling in the field of

Natural Sciences, thu Bias Phase Relation appears to

be relatively more predominant.

2 .Among the subjects falling in the fields of

Humanities and Social Sciences, the Influence Phase

Relation appears to be relatively more predominant.

3 Between the :Jubjects falling in the field of

Humanities and Social Sciences on the one hand, and

those in the field of Natural sciences on the other,

the Influence Phase Gelation appears to be relatively

more predominant.

4 The subjects p,oing with the Main Subject

Medicine appear to b) affected by developments in the

subjects going with different (2S) ranging fron

"8 Management" at one: end to "Y Sociology.' at the other.

5 The Main Subject Mathematics and the (BS) in

which it is Host Main Subject are usually "Donor

Subjects". That is, in the Bias Phase helation such

a (BS) occurs in Phase 1 end in the Influence Phase

Relation, it occurs in Phase 2.

7/8 SUBJECTS NOT INVUVING PNAS::: RELATION

7 FACET RELATION

71 Use of Matter-Property Isolate

Prior to the de7elopment and extensive use of

the concept of Matter-Property Isolate, the relation

between the two subjects occurring in each of the

subjects in Group 2 "Subjects not involving Phase

Relation" (See Sec 123) would have generally been

considered as a Phase Relation of one kind or other.

Iiith the concept of Matter-Property Isolate, it has

118
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become possible to pinpoint more :Tecifically the

kind of relation between the twc sul)jects involved.

One of the subjects Lay be treated as an isolate:

Examples of such subjects are di.scussed in the succeed-

ing sections.

72 Isolate Ides "Baci.s"

The Isolate Idea "Basis" is deemed. to be a

manifestation of the (20) Matter -- that is, as a

Batter - Property Isolnte. The isolate Tern 'Basis'

is used to denote also equivalent ideao such as

"Foundation", "Principle", and "Theory". Examples

of subjects involvir; the Isolate "Basis" is given in

Table 4 in Sec 95. An indication is also given in

the table as to the kind of Phase Relation that might

hLve been represented in each of the subjects, had the

:ratter- Property Isolate "Bias" not been used.

721 Annottion

1 Each of the rlitbject aral:,'ses in Col (c) in Table 4

expresses the si)eeif]e subject of the document men-

tioned in Col (b) more co:xtenrively than the corres-

ponding analysis given in Col (d) representing a

Phase Relation,

2 Some of the subjects represented ns a Phase

Relation world be placed in a position where they

are relatively less 11.1:ely to be looked for by the

majority of the readers.

73 Isolate Idea "Interpretation"

The Isolate Idea "Interpretation" is deemed to

be a manifeeation of the (FC) ratter -- that is,

co a Natter-Property Isolate. Sqbjects involving

the Isolate Idea "Interpretation" are those in which
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one subject is interpreted -- that is, its meaning is

expounded -- in terns of or in relation to another

subject. The interpretation ma..y not amount to eva-

luation of one subject from the point of view of

another.

Examples of subjects involving the Isolate

"Interpretation" are given in Table 5 in .Ac 96. An

indication is also given in the table as to the ,:ind

of Phase Relation or other relation th:J.t night have

been used to represent each of the subjects, had the

Matter-Property Isolate "Interpretation" not been

used.

731 Annotation

1 By the use of the Matter-Proferty Isolate

"Interpretation", it has been possible to differen-

tiate a subject dealing vdth a sLrict)y critical

evaluation of one subject from the point of view of

another, from the one in which one subject is inter-

preted in terms of another. differentiation

should be of help to the reader in the choice of

documents. It is or course, necessary to differ-

entiate an "interpreation" fro:. an "evaluation" by

a perusal of the document concerned. A loo.ament

nay present a nixture of "intelpn!tation" and "Eva-

luation". Then the dominant kind of treatment is to

be considered. In a few cases, cross refercLce

entries may become neceseary.

2 In a majority of the examples, the inter-

pretation of a suejoct is in terms of a subject in

the field of }humilities -- particularly Relifion

and Philosophy.
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74 Isolate Idea "Ecology"

741 "Environment and "Ecology"

Consider the subjects of the following documents:

1 FISCHIM (r C). Environmental pediatrics. 1960.

2 MINTZ (B), Ed. Environmental influences on

prenatal development. 1958.

"Environment" is defined as the "assemblage of

material factors and conditions surrounding the

living organian and its component parts". There is

an "internal environment" and an "external environ-

ment". The totality of the interactions between

an organism and its environment is usually called the

"ecology" of the organism. Here "environment" in-

cludes everything that is not an intrinsic part of

the organism or grolp under consideration.

In example 1, the subject dealt with is the

influence of and the child's reaction to, the environ-

mental factors falling predominantly within the

field of specialisation of medical men, particularly

paediatricians. In example 2 also, the subject is

similar, but instead of the "Child" the organism

concerned is the "Embryo". Thus, in these two sub-

jects, we recognise the idea of "ecology" in relation

to "Child" and ' "Embryo'" respectively. It is suggested

that the idea of "ecology" be taken as a Matter-

Property. Facet analysis of the two subjects will

now yield;

1 Medicine (BS) ; Ecology C1M1,11

2 Embryology (BS) ; Ecology Z-11:1,11

The term 'Ecology' can be replaced, if necessary,

with a more appropriate and current term, such as

'Environmental factor'.
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742 Compound Basic Subject

A Compound (BS) may be considered for each of

the subjects mentioned in Sec 741. For example,

1,91,-90 Envirornental Paediatric Nedicine

G91,-914 Environmental Embryology

However, such a Compound (BS) would be appropriate

if the subject is the stu6y of the organism in a

non-normal environment. For instance, for a deep

sea fish, the sea surface would be a non-normal

environment. For a person normally living on the

plains, high altitude condition such as on a high

mountain will be a Pon-normal environment. Thus,

"Environmented Specials" stand for non-normal envi-

ronment. This does apply to the two subjects men-

tioned above. The facet-analysis suggested in

Sec 741 for each of the subjects is nore expressive

and helpful.

8 OTPER SUDJ3CTS

81 Subjects involving "Nethod"

Consider the subject "Numerical Nethod of Reactor

Analysis". Here, "Numerical Method" is a subject

occurring as a Kernel Idea denoting a method of ana-

lysis of data on Reactor Design. The latter subject

goes with the Host Subject Reactor Production Engi-

neering. Thus, a "Method" is said to occur in a

Compound Subject when another subject occurs in it

as a Kernel Idea usually representing a procedure

for doing socaething.

82 Definition

The meaning of "Method" used in thia paper is

"A process or procedure for doing anything" .
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83 Occurrence in Subjects

The following ideas have been found helpful in

classifying subjects involving the Kernel Idea "Method".

1 The Kernel Ideas "Process", "Procedure", "Way '

of Performing" may be taken to be equivalent to the

idea denoted by "Method".

2 In a subject

21 A Kernel Idea may represent a specific

Method, as in "Chromatographic Method of Analysis of

Amino Acids";

22 The generic term 'Method' may occur as in

"Methods of Protein Analysis"; or

23 The idea of Method may not be explicitly

stated as in "Chromatography of Amino Acids";

3 A "Method" is used to do something. This im-

plies that in a Compound Subject, a Kernel Idea

usually precedes the "Method"; and

4 The Kernel Idea "Method" may occur as an Isolate

or as a Qualifier in different subject contexts.

Examples:

1 Statistical analysis of advertising expenditure.

Facet analysis;
Economics (BS), Advertising business Z711'12 ;

Expenditure i1'TP12 s Analysis Z-10,

Statistical method.

2 Graphical solution to linear differential
equations.

Facet analysis:

Differential equation 030, Linear C1P11

Solution-Grapiiical method.
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Table 6 in Sec 97 qives 21 examples of subjects

in which a Kernel Idea representing a "Method" occurs.

85 Psychosomatic Medicine: Relation between
Medicine and Psychology

851 Trend

Consider the subjects of the following docu-

ments:

1 JONES (A) and FREYBLRGER ('!), Ed. Advances in
psychosomatic medicine. 1061.

2 MANHOLD (J 10(.1-r). Ilitroductory psychosomatic
dentistry. 1(.356.

3 GENGERELLI (J ..%) and KIRNER (F J) , Ed. Psycho-
logical variable in human cancer. 1954.

4 KROGER (V 3). Psychosomatic obstetl'ics, 7:Jneco-
logy, and eniocnnology. 1962.

5 FLAHERTY (B E). PEychophysioloical aspects of
space flight. 1961.

"Psychosomatic medlcine" is defined as that

"aspect of medical science which stresses the psycho-

biological unity of the hunan being. The close

interaction of mind and body in health and disease,

and the role that the mind plays in the genesis of

organic disease, Porn the basis of p5ychosomatic

medicine".

There are now a large number and variety of

subjects -- macro docunents as 1;011 as micro doaA-

nente -- considered to fall in Vile field of Psycho-

somatic Medicine. Tile trend of specialisation in
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the subject appears to be that of taking a wider

view of the psychosomatic aspect of medicine than

merely in the sense of a "psychological condition"

producing sale organic disease. In other words,

"Psychosomatic medicine" is considered as a parti-

cular view or approLL,h to the whole field of medi-

cine, one in which the psychophysiological unity of

the huvan being foills the basis. It nay, there-

fore, be helpful to deem Psychosomatic Medicihe as

a Basic Subject. Dr Ranganathan has sAggested that

it could be considered as a Fused 1.1ain Subject ( 4 ).

852 Alternative Classification

It is also possible to consider the psychosomatic

aspect as an attribute -- that is, as Hatter-Property.

The following table 0.ves the five subjects mentioned

in Sec 851, facet analysed in two ways.

SN

Facet Analysis with

Psychosomatic Medicine i ":'sycLosomatic factor"
as a (BS) j as ;atter-Property

a .. .. -
1 Psychosomatic medicine H3dicine (23); Isycho-

(RS) somatic factors

/-111P1_7

2 Psychosomatic medicihe Lediuine (B), tooth

(BS) , Tooth Z-11)12 rIP1L7 ; PsycLo-

soratic factors

(11212.
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SN

....
Facet Analysis with

Psychosomatic medicine
as'a (BS)_

a

"Psychosomatic factor"
as Hatter-Property

3 Psychosomatic medicine

(BS); Cancer C11,212

41 Psychosomatic Female

medicine (BS) ; Obste-

trics 271MP12

42 Peychsonatic - Female

medicine (*BS), Genito-

urinary system C1P12;

Disease Z711212

43 PsyciAosomatiaqemale

medicine (3S), Endoc-

rine system CIP12-

5 Psychosomatic-Space

medicine (BS)

c

Medicine (BS); Cancer

; Psychoso-

matic factors rim 7

Female medicine (BS) ;

Obstetrics 011217 ;

Psychosomatic factors

L-1MP22

Female medicine (BS),

Genito-urinary sys-

tem C1P12 ; Disease

L711217 ; Psycho-

somatic factors C1111327

Female medicine (BS),

Endocrine system

C1P17; Psychosomatic

factors CITTP12

Space medicine (BS) ;

Psychosomatic factors

1NP12

The facet analysis Given in Col (b) arranges all

the documents involving the concept cf "Psychosomatic

medicine" together, -rhereas the facet analysis ,-;iven

in 001 (c) places the documents involiiing the cc,ncept

"Psychosomatic" medicine with the respective Host
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Subjects. The relative helpfulness of the two

arrangements to the specialists and the trend of

specialisation in 2Echosomatic Medicine should be

examined in arriving at a decision to adopt one or

the other method of classifying such subjects.

86 Isolate Idea "valuation"

The concept of "Evaluation of a subject from the

point of view of another subject" has already been

recognised and provided for in CC. The isolate idea

"Evaluation" is deemed to be a manifestation of the

fundamental category "?,nergy". The subject, the

angle from which another subject is viewed, is deemed

to be a Manifestation of the Fundamental Category

Personality and assigned to Round 2. But with the

concept of "Property Isolate", the point of viw

from which a subject is evaluated may be deemed to be

a manifestation of the fundamental category Matter-

Property. The following table gives examples of

subjects facet analysed in both the ways.

311
Document Facet Analysis1 Facet Analysis 2
Reference (Personality) (Property)

b d

1 MEYERHOFF (H) Literature (BS), Literature (BS)

Time in lite- .1:;nglish Z711312: 3Lnglish Z71F12;

rature. 1955. Evaluation /-1-g, (Concept of)

Concept of Time Time /-1MP1_7 :

L72P12 Evaluation

L-1E2
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SN
Document
Reference

2acct Analysis
(IPesonality)

1 Facet Analysis 2
(Property)

a b c

2 DE (S 10.

Sanskrit

poetics ae

a study of

aesthetic.

1963.

3 KILLINGER

(J).Fail-

ure of

theology

in modern

literature.

1965.

4 HOWSE (E15).

Spiritual

values in

Shakes-

peare.1965.

Literature (-12S),

English L-1P1..7

Poery Z71P2_7

Evaluation r1E_7,

Concept of aesthe-

tics C.2P17

Literature (BS) ,

English L-1P1_2;

EvaluationfiE2,
Concept of theo-

logy C2P1_7

Literature (BS),

Engllsh L-1P17 .

Shakespeare

1-1P2_7: D!alua-

tion LE 7, Spin.-
tual Value C2P1..7

Literature (BS) ,

Sanskrit L71P1L7,

Poetry r1P2_7 ;

(Concept of) aes-

thetics 1.-1MP1L7:

Evaluation riEj

Literature (BS),

EnElish L71P17;

(Concept of) Theo-

logy L7111?12 :

Evaluation Z-1E7

Literature (BS)

English C1P12

Shakespeare Z71-1)7;

Spiritual Value

/-117T12,! Evalua-

tion /-1E_7

According to the facet analysis, given in Col (c) ,

1,ne evaluation of a particular' subject from different

angles will be brought together, whereas in the

facet analysis given in Col (e), they will be scat-

tered according to the concept taken as the attri-

bute or property of the subject. Tilt-. relative help-

fulness of these two sequences if. to be examined.
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DRTC Seminar ( 7) (1969) . Paper BO.

ENERGY ISOLATE AND PROPERTY ISOLATE: PROBLEMS IN

DIFFERENTIATION.

A NEELAMEGHAN, Professor, Documentation Research and

Training Centre, Bangalore 3.

The problems in deeming an action-
associated isolate idea as an Energy Iso-
late and in differentiating a Matter
Property Isolate from an Energy Isolate in
some cases are mentioned. If the mani-
festation of an action-associated isolate
idea is considered in the total eubjeet-
context in which it occurs, there is a
possibility of each and every one of such
isolates being deemed a Property Isolate.
Such a procedure is unhelpfUl. An approach
to a solution of the problems on the basia
of a consideration of the definition of
"Property" and.the way in which Property
Isolates are generated in the design of a
scheme for classification of the subjects
going with a particular Basic Subject,
is discussed.

Abbreviations Used:

(BS) = Basic Subject (FC) = Fundamental Category

Note.- The discussions in this paper are

essentially based on S R Ranganathants Theory of

Library Classification and the Colon Classi-

fication.

1 POSTULATE OF FUNDAUENTAL CATEGORIES

The Postulate of Fundamental Categories states

that "There are five and only five Fundamental Cate-

gories -- namely, Perscoality, Matter, Space, and

Tine (5). Each isolate idea is deemed to he a mani-
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festation of one and only one of the five (PC). The

denotation of an isolate idea is to be considered in

the subject-context in which it occurs. The deter-

mination of the manifestation of an isolate is helped

by using the 'Neti-Neti Principle' (Not-This, Not-

This Principle).

2 ENERGY ISOLATE

Usually, an isolate idea denoting "action aaa

action" would be deemed a manifestation of the (Fe)

Energy. Till about 1967, however, schedules of

Energy Isolates in CC contained not only isolates

denoting "action aaa action", but also isolates denot-

ing other kinds of ideas. This topic has been dealt

with in another paper (2).

3 PROPERTY ISOLATE

With the formulation of the concept of Property

Isolate and deeming such an isolate as a manifestation

of the (F0) Matter (6), it was realised that some of

the isolates earlier cnumorated in the schedules of

Energy Isolates in CO could be deemed as manifestation

of the (PC) Matter (Property).

4 PROBLEM

41 Action-Associated Isolate

The re-designation of some of the isolates enu-

merated in the schedules of Energy Isolates as Pro-

perty Isolates, raises problems in determining Whether

an isolate idea associated with an action is to be

deemed a manifestation of Energy or of Matter (Pro-

perty).

167
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42 Examples

Consider the subjects mentioned in Col (b) and

the corresponding Isolate Ideas menti.oned in Col (d)

of th6'following teble:

421 Table 1. Kernel Ideas associated with action

SN Subject (BS)
Isolate
Idea

a b c d

GROUP A

1 Circulation of books in
a college library.

2 Physiology of human legs

3 Christian religious
practices

4 'Delegation of authority
by top management

5 Functions of the Presi-
dent of India

6 Naming-ceremony among
certain Polynesian com-
munities

GROUT 13

1 Measuring the velocity
of light

2 AnalyfAe of amino-acids
in insulin

3 Treatnenl, of the diseases
of hunan heart

4 Determination of the IQ
of primary school children

5 Election of the Prosidqnt
of India

f Controlling elotholiem
amela Middle class fmily

011,...............*

1(8

Library
Science

Medicirm

Religion

Management
Science

History

Sociology

Physics

Ghecistry

Medicine

Psychology

History

Socielow

Circulation

Physiology

Practice

Delegation

Function

Naming-
ceremony

Measuring

Analysis

Treatment

Dlter-
mination

Election

Control
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Each of the isolates mentioned in Col (d) of

Table 1 suggests some kind of action; at any rate, it

has the flavour of an action. It is in deciding

whether each of these isolates should be deemed as

manifestation of Energy or of Matter (Property) that

difficulty arises. No such difficulty arises in res-

pect of the ideas mentioned in Col (d) in Group B.

Each of them obviously denotes an "action aaa action".

On the ether hand, each of the isolates mentioned in

Col (d) in Group A do not appear to denote an "action

qua action" with equal certitude.

5 APPROACH TO A SOLUTION

51 Earlier Suggestion

It was earlier suggested (3) that we may consider

Property Isolates as falling into two broad categories:

1 Isolate Idea ddhoting a "static" attribute of

an entity or system. For example, "Structure",

"Colour", and "Volume".; and

2 Isolate Iac? a denoting a "dynamic" attribute --

that is, an action-associated attribute denoting some

characteristic function. -- gene:al or specific -- or

a behaviour of an entity or a system. For example,

"Function", "Physiology", and "Practice".

52 Application of Criteria

On the basis of the criteria mentioned in Sec 51,

it is not difficult to recognise that each of the

isolate ideas mentioned in Col (d) in the subjects

in Group A in Table 1 denotes a function -- General

or specific' or a characteristic behaviour, of

one or the other of thu ideas denoted by a component

1( 9
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of the corresponding subject mentioned in Col (b).

For example, the idea denoted by "Circulation" can be

considered as one of the functions of a library or

library system. The idea denoted by "Physiology"

denbtes a characteristic behaviour or mode of func-

tioning of the "human leg". The application of the

criteria may not, however, give an unequivocal decision

in regard to the isolates mentioned in Col (d) in the

subjects in Group B in Table 1. For instance, the

idea denoted by "Measuring" cannot conveniently be

taken to denote a function -- general or specific --

or a characteristic behaviour, of an idea denoted by

any of the component isolates of the corresponding

subject "Measuring the velocity of light" mentioned

in Col (b). Similarly, the idea denoted by "Treat-

ment" cannot conveniently be taken to denote a func-

tion -- general or specific -- a characteristio

behaviour, of an idea denoted by any of the component

isolate° of the corresponding subject "Treatment of

the diseases of human heart". On this basis, one may

conclude that such an action - associated isolate may

be deemed a manifestation of the (F0) Energy, if it

is not to be deemed in the context to be a mani-

festation of Time, or Space, or Matter (Material),

or Personality.

53 Total Subject-Context

Hotever, instead of considering an isolate idea

(mentioned in col (d) in subjects of Group B in

Table 1 in relation to the idea denoted by any one

of the component isolates in the compound sub Ject

concvrned, we may consider it in relation to the

total subject - context involved. For example, let us
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consider the idea denoted by the isolate "Treatment"

in relation to the totality of the ideas going with

the subject "Medicine". In that case, one may con-

sider "Treatment" (of disease) as denoting one of the

"functions" in the practice of Medicine. Similarly,

"Determination" (of IQ) as denoting one of the func-

tions in the practice of "Psychology". Thus, each of

these isolate ideas deemed to denote a "function"

could be taken to be an attribute in the respective

subject-contexts. This leads to such an isolate being

deemed as a manifestation of Matter (Property). Thus

we have a problem in getting an unequivocal decision

by applying the criteria mentioned in Sec 51. For, it

appears that the decisions can be different depending

upon whether we consider the isolate in relation to

the total subject-context or only in relation to one

or other of the isolate components of the subject.

When considered in the total subject-context, we have

another problem. If each and every action-associated

isolate idea is considered in relation to the total

subject-context, it could lead at least in theory, to

deeming every such action-associated idea as a Property

Isolate in the respective subject-context concerned.

The result may be a classification =del according to

which a oubject would oonsist of a (BS) and isolates

deemed to be manifestation of one of four (F0) only --

P, M, So and T1 We cannot now decide whether this

model will be more, or at least, equally helpful as

the current model using the concept of five (FC),

P, M, E, So and T. The differentiation between a

Property Isolate and an Energy Isolate is further

discussed in the succeeding sections.
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6 PROPERTY. ISOLATES IN A SUBJECT

A solution to the.problem mentioned in Sec '53 may

be worked out by taking into account the implications

of the definition of "Property" and the manner in which

Property Isolateb are generated in the process of

designing and developing the schedules of a scheme for

classification of. subjects going with a particular (BS).

61 Definition of "Property"

A Property is an attribute common to all members

of a -plass of entities (Webster) . Thus, alropittE

can be thouFht of only in terms of or in relation to

an ent1LE:

62 Selection of Property Isolates

.
Theusual.steps in the practical methodology to

select the isolates t o form the different schedules of

a scheme for olfzsification are as follows: -

1 Collection and listing of Kernel Ideas likely

to occur in the compound sub jeots going with the parti-

cular (BS) under corsideation.

Annotation.- The methodology for the selection

of th,. Kernel Ideas on the basis of scanning of macro

and micro documents and the listing of these Kernel

Ideas cn standard 5" x 3" slips together with the

definition, indicating whether it is an isolate or a

qualifier; indication of the (F0) of which the iso-

late may be deemed to be a manifestation, etc have

been J.acribed earlier (1,4).

2 Sortihg out the Isolates from the Qualifiers.

Annotltion.- Tr, the stkoceer.ng nteps, we 43'11411

deal with the further sorting among the isolates only.
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These steps alone are relevant to the discussi:4 in

this paper.

3 Sorting out isolates doomed to be a mani-

festation of the (FO) Time.

4 Sorting out isolates deemed to be a mani-

festation of (FO) Space.

5 Sorting out isolates deemed to be a mani-

festation of the (FC) Personality.

6 Sorting out the isolates denoting an attribute

of sane or all of the Personality Isolates sorted out

in Step 5.

Annotation.- An isolate of this kind may denote

a static attribute, such as ''structure" and "colour",

or a dynatic attribute, such as "function", "grov,th",

and "physiology". Each of these isolates would be

deemed to be a. manifestation of the (FC) Matter --

that is,' Matter (Property).

7 Sorting out ifolates denoting Matter aua

Matter. These would be deemed to be a manifestation

of (FC) Matter -- that is, Matter (Material).

8 Sorting out is.)lates denoting an attri, utu of

same or all of the Matter -Material isolL. Acd

out in Step 7.

Annotation.- An isolate of this kin v denote

a static attribute, such as "weight" and titu-

tion", or a dynamic attribute, such as "e tion"

and "decay". Each of these isolates wo)

deemed to be a manifestation of the (FC) r --

that is, Matter (Property).

9 Sorting out isolates denoting an

of some or all of the Matter-Property is sorted
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out in Steps 6 and 8.

'Annotation.- IT "colour" is a Property Isolate

derived at Step 6, then "intensity" may be an attribute

of "colour". These isolates denoting attributes will

0.se be deemed to be a manifestation of the (FO) Matter

-- that is, Matter (Property).

10 From the residual isolates, sorting out iso-

lates which cannot be deemed as manifestatiob of

either of the (FC) Personality or Matter (Material)

or of Space or of Time and also cannot be deemed as an

attribute of any one of these isolate ideas. Each of

such isolates would be deemed to be a manifestation

of the (PC) Energy.

11 The residual isolates, if any, will be attri-

butes of some or all of the Energy Isolates sorted

out in Step 10.

Annotation.- If "treatment" is an Energy Iso-

late, derived at Step 10, then "effectiveness" may be

deemed an attribute of "treatment".

63 Differentiation

Prom the series of steps for the construction of

the different schedules for the scheme for classi-

fication of subjects going with a-particular (BS)

enumerated above, it can be seen that a Property. Iso-

late can only be an attribute possessed or exhibited

by some or all of the other species of isolates --

Personality, Matter (Material), Matter (Property),

and Energy Isolates -- occurring in the compound

subjects going with the (BS) under consideration.

17n other words, the idea of Property can be thought

of only in relation to another isolate idea or some-
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times in relation to the (BS), when no particular iso-

late is mentioned but the account of the (BS) is

general and comprehensive. This gives us the idea

that in examining whether an action-associated isolate

idea occurring in a specific subject going with a

particular (BS) is a Property Isolate, we should con-

sider whether it is an attribute of one or the other

of the isolate ideas included in the schedule of iso-

lates, of the scheme for classification of the com- .

pound subjects going with the (BS) under consideration.

If it is not an attribute of any of the isolates in-

cluded in these schedules, then it can be deemed to be

only as an Energy Isolate. An unequivocal decision

can be arrived at and the eventuality of having no

Energy Isolates at all (See Sec 53) will not arise.

It is not, therefore, helpful to consider the mani-

festation of an action-associated isolate idea in the

total subject-context in which it occurs.

64 Review of Examples

Let us reexamine the manifestation of some of

the isolate ideas enumerated in Col (d) in the 'sub-

jects in Group B in Table 1 in Se 421, in the light

of the discussions in Sec 61 to 63.

641 Isolate: "Measuring"

The compound subject "Measuring the velocity of

light" goes With the (Bs) Radiation Physics. Consider

the idea denoted by "Measuring" in relation to the

isolates occurring in the CC schedules for the com-

pound subjects going with the (BS) Radiation Physics.

"Measuring" cannot be deemed to be an attribute of

the idea denoted by the isolate "light" -- a typical
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isolate idea in the schedule of Personality Isolates

for Radiation Physics. It cannot ale() be deemed to

be an attribute of the idea denoted by "Velocity" --

a typical isolate idea in the schedule of Matter (Pro-

perty) isolates for the compound subjects going with

the (BS) Radiation Physics. The isolate idea deno-

ted by "Measuring" can be similarly considered in

relation to each of the isolates enumerated in the

schedules of Personality Isolates and of Matter (Pro-

perty) Isolates given in CO for a compound subject

going with the (BS) Radiation Physics. The result

leads to the conclusion that "Measuring" is an Energy

Isolate.

642 Isolate: "Analysis"

The subject "Analysis of the protein content of

insulin" is deemed to go with the (BS) Chemistry.

Consider the idea denoted by "Analysis" in relation

to the isolates occurring in the CC schedules for the

.compound subjects going with the (BS) Chemistry.

"Analysis" cannot be deemed to be an attribute.of the

idea denoted by the isolate "Protein" -- a typical

isoleto idea in the schedule of Matter (Material)

isolates for the compound subjects going with the

(DS) Chemistry. It cannot also be deemed to be an

attribute of the idea denoted by the isolate '"Insulin" --

a typical isolate idea in the schedule of Personality

isolates for the compound subjects going with the

(BS) Chemistry. Again, it cannot also be deemed as

an attribute of the idea denoted by the isolate

"content" -- a possible typical isolate idea in the

scheduleibr Matter (Property) for the compound sub-

jects going with the (BS) Chemistry. The isolate'

idea denoted by "Analysis" can be similarly considered
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in relation to each of the isolates enumerated iL the

schedule of Personality isolates, Matter (Material)

isolates and Matter (Property) isolates in CC for the

compound subjects going with the (BS) Chemistry. The

result leads to the conclusion that "Analysis" is an

Energy isolate.

643 Isolate: "Treatment"

The subject "Treatment of the diseases of human

heart" is deemed to go with the (BS) Medicine. Con-

sider the idea denoted by "Treatment" in relation to

the isolates occurring in the CC schedules of the

compound subjects going with the (BS) Medicine.

"Treatment" cannot be deemed to be an attribute of the

idea denoted by the isolate "Heart" -- a typical, iso-

late in the schedule of Personality isolates for the

compound subjects Going with the (BS) Medicine. It

cannot also bo deemed to be an attribute of the idea

denoted by "Disease" -- a typical isolate from the

schedule of Matter (Property) isolates for the compound

subjects going with the (BS) Medicine. The isolate

idea denoted by "Treatment" can be similarly considered

in relation to each of the isolates enumerated in the

schedules of Personality Isolates and of Matter (Pro-

perty) isolates in CO for the compound subjects going

with the (BS) Medicine. The result leads to the

conclusion that "TreatmEntu is an Energy Isolate.

Following a similar line of argument, it can be

shown that the other isolates "Determination",

"Election", and "Control" mentioned in Col (d) of the

subjects in VirOup B in Table 1 in Sec 421 are also

Energy Isolates in the respective schedules for the

compound subjects going with the (BS) Psychology,

History, and Socioloey.
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7 KERNEL IDEAS FOLLOWING ENERGY IS ORATE

71 Attributes of Energy Isolate

We may now consider examples of Kernel Ideas

likely to follow an Energy Isolate and how they may.be

treated in the facet analysis of the subject in which

they occur. It will be helpful at this stage to

recall to mind some of the postulated attributes of

Energy Isolate. These are: -

1 An Energy Isolate may end one Round and start

another -- that is, recurrence of Personality and Mat-

ter Isolatos;.and

2 The concept of Level is not applicable to an

Energy Isolate:

72 Examples

721 Example1..

Consider the subject .

"Intermittent treatment. of diseases of human heart".

The Kernel Ideas are:

Medicine.. Heart. Disease. Treatment. Inter-

mittont.

1 By Facet Analysis, using the criteria regard-

ing Energy Isolate discussed in Sec 6 and its sub-

divisions, thci first four Kernel Ideas may be labelled

ts follows:

Medicine (Bs). Heart ()Pt). Disease C1IVIP1j.

Treatment Z71E2,

The'idea denoted by "Intermittent" is associated with

the idea of the manner in which the treatment is

applied. Therefore, this hidden idea or ellipsis

"Application" should be explicitly brought out as a

Kernel Idea. Thus, the subject mentioned at the
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beginning of this Section will have the following

Kernel Ideas arranged according to the appropriate

Principles for Helpful Sequence.

Medicine (BS) . Heart C1P12. Disease Z-1MP1.7

Treatment L-1E2. 'Application. Intermittent.

Here, "Application" is an expression or an evidence of

the "Treatment". Hence, in relation to "Treatment"

with which it is most closely associated in the subject

under consideration, "Application" would be deemed to

be an attribute of "Treatment". Hence, it would be

deemed to be a manifestation of the (FC) Matter -- that

is, it will be a Matter-Property Isolate.

Next, "Intermittent" denotes the manner of appli-

cation -- specifically the "frequency" in the present

case. Therefore, "Intermittent" will be deerued to be

a Qualifier to "Application". The components of the

subject can now be arranged and labelled as follows:

Medicine (BS), Heart C1P12; Disease Z-1MP1,,,,7

Treatment 271E2; Application-Intermittent L-2MP1_7

2 Another way of facet analysing the subject

may be as follows:

Medicine (BS) , Heart [1P1.7. Disease CIMP1.7 :

Treatment Z71E2; Intermittent C21TP12

.Here, "Application" has been dropped as if it were a

puff; and "Intermittent" is deemed to be a Matter-

Property isolate. "Intermittent" can, of course,

occur as an attribute of the Energy isolate "Treat-

ment".- A preferable term would then be "Inter-

mittancy". But this facet-analysis would more ap-

propriately represent a subject such as:
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."Intermittancy in the treatment of heart disease".

in the eubjeot under consideration, "Intermittant"

is a Qualifier to "Treatment". But the direct attach-

ment of a Qualifier to an Energy isolate is not yet

admitted.

722 kaull122

Consider the subjects

"Streptomycin treatment of tuberculosis of the

lungs at dosage levels of once in three days for one

month".

The Kernel Ideas are:

Streptomycin. Treatment. Tuberculosis. Lungs.

Once in three days. One month. Medicine.

1 Facet analysis would give:

Medicine (BS) , Lung C1P12; Tuberculosis ZIMP1.7:

Treatment C1E2; Application-Streptomycin-

. Once in three days-One month 1-2/012.

Here, the Kernel Ideas. "Streptomycin" (the drug

given) "Once in 3 days" (the dosage), and "one month"

(the period of treatment), each denotes a manner of

application of the treatment. Each of them is, there-

fore, a Qualifier to "Application".

A second way of facet analysing the subject may

be as follows:

Medicine (BS); Lung [1P12; Tuberculosis CIMP12:

Treatment L-1E,7, Streptomycin C2P1J: Appli-

cation r2E2;.Once in 3 days r3MP1_7; One

month L-3MP2.1.

Here, all the Kernel Ideas are represented and they

may be said to be arranged in a helpful sequence also.
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However, the Kernel Ideas "Once in 3 days" and "One

month" denote the "mm le of application of the treat-

ment" in the subject under consideration. Tn other

words, they should preferably be treated as Qualifiers

to the isolate "Application". But the latter isolate

is deemed to be a manifestation of Energy. The

direct attachment of a Qualifier to an Energy Isolate

is still under consideration. The facet analysis

given above would perhaps more E..ppiopriately repre-

sent a subject such ac the following:

Consideration of once -in -three day-frequency

for one month, in the streptomycin treatment

of tuberculosis of lungs.

3 A third way of facet :analysing the subject

may be as follows:

Medicine (BS) Lung /711,1_7v Tuberculosis C111131_7:

Treatment ElLL7, Streptomycin C1P2_7; Once in

three days Z72101_1; One month L74111'2_77

The difference between the facet-analysis in 2

and 3 is that in 3 the Kernel Idea "Application" is

omitted. Here again, the rx6ument is that the Kerna

Ideas "Once in 3 days" and "Ono month" cc-note the

manner Of application Jf treatmen. Therefore, each

should preferably be dmed to he a Qualifier an6. not

a Property Property,' Toolato.

4 A fourth way of fac=tanalysing the subject

may be as follows:
.

Medicine (BS), Lung f1P12; Tub,:,rculosio

Treatment Cl E2; Streptomycil; C2 i1J 1_7; Once in

3 days L72MP22; One month (TIT O.

The difference between the facet anal:isis
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and 4 is that in 4 "Streptomycin" to be a manifes-

tation of Matter-Material, whereas in 3, it in deemed,

to be a manifestation of Personality.. The rest of

the arguments given under 3 holds good here also.
1

723 Example 3

Consider the subject

"Exercise of control by top management through

organisational structuring".

The Kernel Ideas are:

Control. Top Management. Organisational Struc-

turing. Management science.

'Exercise' is considered to be a puff and therefore

dropped in selecting the Kernel Ideas.

1 Facet analysis would give

lanagement science (BS), ,Top managementZ71P1.7; Con-

trolOrganisational structuring L71MP1.7.

Here, "Control" denotes a function of "Top management".

Therefore, it is a Property Isolate. '"Organisational

structuring" denotes a method of exercising control.

Therefore, it is a Qualifier to the Property Isolate

"Control".

2 Another way of facet analysing the subject may

be as.follows:

Management science (BS) , Top management C1P1.7;

Control C11012; Organisational structuring C1MP22.

Here, "Organisational structuring" is taken to be a

Property Isolate and not as a Qualifier of "Control".

The subject representation according to this facet

analysis may also be taken to'denote

"Organisational structuring of the control."

This subject will not be fully coextensive with the
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subject under consideration.

724 Example 4

Consider the subject

"LegiSlatiVe measures for the control of alco-

holism among 'juveniles".

The Kernel Ideas are:

Legislative measure. Control. Alcoholism.

Youth. SOciology.

Facet analysis would give:

Sociology (BS), Youth C1131_7; Alcoholism (111:11_7:00n-

trol LTEJ, Legislative measure C2P12.

Can we take "Legislative measure" as an attribute of

"Control"? It may not be expedient to do so with

respect to the subject under consideration. On the

other hand, in a subjelt such, as

"Law relating to alooholism amonc juveniles"

the facet analysis cogld be

Sociology (BS), Youth C1131_7;,Alcoholism L-1MP12;

Law C2MP1_7.

Here, "Law" does not denote a particular method of

"Control" of alcoholism, unlike the cese of ` t :gis-

lative measure". mentioned earlier..

8 PREELY-FACETED CLASSIFICATION

Tt is worth noting that one and tie same Isolate

Idea may be deemed to be a manifestation of different

(FC) . For example, "Control" is decmed to be a

manifestation of Energy in the subject in Example 4,

whereas it is deemed to be a manifestation of Matter

(Property) in the subject in Example 3. This is do
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because in Example 4, ".Control" cannot be considered as

an attribute of either of the Personality Isolate

"Youth" or of theAtatter(Property) Isolate "Alco-

holism". In Example 3; on the other hand, "Control" ,

can be considered as a function or "Top management"

and therefore is 'deemed to be a Property Isolate.

Such differentiated treatment of a Kernel Idea in

different subject-contexts is in conformity with the

theory of Freely-Faceted Classifi cation.
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DRTC Seminar (7)(1969). Paper BD.

A PROBLEM IN FACET SEQUENCE IN CC.

A NEELktGHAN, Professor, and M A GOPINATH, Lecturer,

Documentation Research and Training Centi , )angalore 3.

In some subjects, the sequence of facets
helpful to the majority of specialist readers
nay not conform to the Postulate of Decreasing
Concreteness, Postulate of Level Cluster, and
the Postulate about Levels in Matter Facet.
Different approaches to a solution of the pro-
blem are examined. A sequence of kernel ideas
in subjects going with a particular Basic Sub-
ject helpful to the majority of readers can be
derived with the aid of the Wall-Picture
Principle and its corollaries, but without
considering a "Property" as an isolate. This
can also resalt in increased Hospitality
among Facets.

Abbreviations Used:

(BS) = Basic Subject cMPJ = Mattor (Property)

= Energy Facet Facet

= Personality
c1al2= Matter (Material) Facet

Far.'et

1 SUBJECTS FOR CONSIDERATION

Consider the subjects of the documents mentioned

in Sec 11 to 13. The ft,cL:t ann4sis of each subj'ct

according to the Method of Postulates (i) is also

;iven.

11 Example i

Document: Detection of particles entrained in seeds

aLd blisters in glass.

Step O. Raw Title Detection of particles entrained

in seeds and blisters in glass.
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Step 1. Expressive
Title

Step 2. Kernel
Title

Step 3. Analysed
Title

In Production technology, detec-

tion of presence of entrained

particles in seed and blister

,defect in glass.

Production technology.' Detec-

tion. Presence. Entrained

particle. Seed and blister

defect. Glass.

Production technology (BS).

Detection Z71E2. Presence

C2141312. Particle-Entrained

()M.]. Seed and blister

defect 011212. Glass C1P12.

Step 4. Transformed Production technology (BS).
Title

Step 5. Title in
standard
terms with
Indicator
Digits

Glass L-1112. Seed and

blister defect C111131_7. Parti-

cle-Entrained C1MM12. Pre.L.

sence r1MP2_7. Detection

Chemical Production technology

(BS), Glass Z-1P12; Seed and

blister defect C1101_7; Parti-

cle-Entrained ClIVI12;

Existence C1MP22: Detection

12 Example 2

Document: SILIQUINI (P L) and others. Contribution to

the study of-the'serum protein pattern in

patients with fractures. Observations on

20 cases (Hinerva ortop. 18;1967;201 -6).
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Step O. Raw Title

Step 1. Expressive
Title

Contribution to the study of the

serum protein pattern in

patients with fractures.

In Medicine, Variation of serum

protein pattern in patients

with bone fracture defect.

Step 2. Kernel Title Medicine. Variation. Scrum

protein. Pattern. Bone.

Defect-Fracture.

Step 3. Analysed Medicine (BS). Variation [11a332
Title 'Serum protein (-1111112. Pat-

tern C1MP12. Bone C11,1_7.

Defect-Fracture 1-1/1112..).

Step 4. Transformed Medicine (BS). Bono Z71P12.
Title Defect-Fracture C1NP11.

Serum protein C12.2112.

Pattern r12.P2_7. Variation

C1123_7.

Step 5 Title in
standard
term with
Indicator
Digits

Madicino (FS), Bone (1P1J;

Defect- Fracture L-1111,1_7;

Serum protein C112112;

Pattern L-11222 ; Varia-

tion C111P32.

13 Example 3

Documents KONDO (T). Bone narrow fatty acid composi-

tion in children with hematological dis-

ease and after adrenocorticoid adminis-

tration. (Acta paediat Jap. 71;1967;

1620-4).
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Step 0. Raw Title

Step 1. Expressive
Title

Bone marrow fatty acid compo-

sition in children with hema-

tological disease.

,This is one subject of the

document_7.

In child medicine, Bone marrow

fatty acid composition in

children with hematological

disease.

Step 2. Kernel Title Child medicine. Fatty acid.

Bone marrow. Composition.

Blood. Disease.

Step 3. Analysed
Title

Child medicine (BS). Fatty

acid - Bone marrow Z-1MM1_7.

Compositioli C1MP22. Dis-

ease C1MP12. Blood 271P1,7.

Step 4. Transformed Child medicine (BS). Blood
Title 2-1P12. Disease C1MP1_77.

Fatty acid-Bone marrow

Z-11M22. Composition CIMP22.

Step 5. Title in
standard
terns with
Indicator
Digits

Child medicine (BS). Blood

Z-1111.7. Disease C11,1P12;

Fatty acid-Bone marrow

C114111_7; Composition Z-1MP2,7.

Step 5 for the second subject of the document

will bet

iSS

4
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Child medicine (BS) , Blood L-1P1_7; Disease C1DIP12;

Bone marrow C1Mtil1_7; Fatty acid Z-10,122; Compo-

sition L71111322 influenced by Child medicine (ES),

Blood i-1P1_7; Disease C1MP1.7 : Treatment Z-1E2 ,

Adrenocorticoid r2MP12.

2 POSTULATES AND PRIKCIPLES

In facet analysing the subjects mentioned in

Sec 1 according to the Method of i'cstulates, some

or all of the following Postulates and Principles of

Classification (1) nab: `be involved:

1 Postulate of Basic Subject;

2 Postulate of Fundamental Categories;.

21 The isolate ideas deemed to be manifestation

of Matter are to be grouped into Matter-Material and

Matter-Property;

3 Pcx:tulate of Round;

4 Postulate of Level;

41 In one and th same Round of a Compound Sub-

ject, if there are two isolates, one of which is deemed

to be a manifestation of Hatter-Material and the other

is deemed to be a manifestation of Hatter-Property,

then the sequonou betwecn theset-:io isolates should be

Natter-Material, Matter-Property, according; to thc!

Principle of Docreasin,-; Concreteness in Class Number.

In other words, :attur-Prop(:rty is deemLd to belong to

a 1L:t.ir level in relation to Matter-Matcrial;

5 Postulat,1 of Level Cluster;

6 Postulate of Sequence within a Round; rtnd

7 Principles for Facet Sequence.
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3 SEQUENCE OF KERNEL IDEAS

In the facet analysis of the subjects mentioned

in Sec 1, the sequence among the Kernel Ideas was

determined in each case with the aid of the Wall -Pie-

ture Principle and its corollaries (2). According

to the Postulate of Decreasing Concreteness in Class

Number, the Postulate of Level Cluster, and the

Postulate about Level of flatter, the sequence of the

Kernel Ideas in a Compound Subject would be as fol-

lows:

(BS), Z71P12, C1P2J ; C1MM1L7 ;

C1MM2_7 ; Z71MP12 ; Z-1MP22 ;

ClE_7

followed by later Rounds of CP., and CML7, if any.

For the time being, we need not consider CU and

4 APPARENT REVERSAL OF SEQUENCE

In the facet analysis of each of the subjects

mentioned in Sec 1, it way be seen that the sequence

between Matter-Material and Matter-Property is

reversed. As mentioned in Sec 3, the sequence of

Kernel Ideas in the subjects of the examples in Sec 1

was determined using the Wall-Picture Principle

and its corollaries. Thus, it would appear that in

the Matter facet, the sequence of the Kernel Ideas

derived according to the Wall-Picture Principle is

in opposition to the sequence of the Kernel Ideas

derived according to the Postulate of Concreteness,

the Postulate of Levels of Matter, and the Postulate

of Level Cluster. For axample, let us consider the

sequence of Kernel Ideas in Example 3 mentioned in

Suc 1 according to the Postulates.
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Subject: Bone. marrow fatty acid composition child-

ren with hematological disease.

Step .) of PostulatioAal Nethod:

Child Medicine (1.3), Blood L711)1_7, 3one narrow

Z71P22; Fatty aid L71MM1_7; Disease C1121_7;

Composition f1Lt.?22.

This analysis presents a sequence of the facets in

conformity with the ?ostulate of Decreasing Concrete-

nes3, the Postulate of Levels of Matter., and the

Pustulee of Level Cluster. But the suite;; oat

sented in this analysis is not at all coextEnsive with

the subjcct'of the doctment undel consideration.

Indeed it gives a distorted representation of the

subject. For, "))is se" is not that of tilt; "Fatty

at of the bone rarrow", the "Co117osition" sturlied

is that of the ''Fatty acid of the ;)ono :nfrrow" and

rot of the "Disease" ! °he distion in rpre-

ntation of the slbj,ct i thus lu to the :1.n.;rusion

of the Xornel Ideas :.iarrow" and "Fat* Arid"

between the two inseparable tho,;h dfstinct Kk:rnel

Ideas "Idood" and *This violatLul uf

Facet Syntax (5) al..4 Th(,ory of :turd Streni;t1: (3)

should obvioucly be :_-eded in uSslIfeation.

5 SOLUTION TO THE PROBLD7

A solution to the problen t.iy be couli4Pred

frost the followin6 w1g1..?E:

1 B::arninatioL of wilt tiier 0'A:re tlos bc!en any

latent fallacy in th,) fe:cet antlisis of.the slbjectl

m(ntioned in Sec i;

2 Different ways of facet analysis of the

subjects;

3 Level Clullter nr.ept,
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4 Postulate of Levels of Matter; and

5 Not considering "Prcl)erty" as an Isolate.

51 Latent Fallacy in Analysis

For each subject mentioned in Sec 1, the Stcps

. 0 to 5 are ,given. Th; analysis is fairly straight-

.:forward as each of thu subjects is not complicated by

any hidden idea. Thus, there is apparently no cause

for any fallacy to ix.. introduced ih the analysis. A

number of subjects whurein such a problem in soqu3nce

. of facets is likely -J) arise were selected. When

there was any doubt abqut the sequence or facets with

respect to a satject, it was not selected for consi-

deration. Oat of thc, remaining examples, the aubjects

presenting least difficulty in facet anulysis hr:

mentioned in Sec 1.

52 Different Facet Analysis

520 Foundation of Preely-Faceted llaosifi:atien

Each subject has a Facet S.!atax. It parallels

the Absolute Syntax of Ideas of the 1.-.tjority of

specialists in the sAoject. The seq4ence of Kernel

Ideas derived on the .)asi. cf tne Tf...1-Picture Prin-

ciple and its corolla:i.,:s parallel the Facet yntax

in each subject. Theae ideas art the hidden but basic

foundations on which thu Theory of Fruely-Facet:J

Classification has been built up (5). The facet

analysis in each of the cxNmples mentioned in SQe

coextensively repres,,nts the respectivu duhjects

and the facet squen:e in each case correlates with

the Absolute Syntax cf Ideas as thu aequac hau been

Asrived on the basis; of the all - Picture YrInciple.

:Therefore, cliative ways of faw:t analysis wc.ad

12
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be inexpedient for the subjects under consideration.

However, a different angle of approach to a subject

may be possible. This is considered in the succeed-

ing sections with respect to the subjects mentioned

in Sec 1.

521 3xample 1 in Sec 1

Subject: Detection of particles entrained in

seeds and blisters in glass.

Thu facet analysis at Step 5 may give the follow-

ing pattern of Kernel Ideas:

(Jhemical production technology (Be), Glass [1P1. j;

Particle-Entrained-Seed and Blister Defect

ritll112 ; Detection Z-1E2.

Here, the locus or environment of the "Particle" is

taken to be specified by "seed and blister". There-

fore, the latter is represented as a Qualifier to

the former.

This facet analysis of the subject appears to be

satisfactory. There i.3 also no violation of the

postulates about facer sequence.

Praa the discussion in Sec 52 so far, it would

appear that the facet sequence

1 Chemical Production Technology (BS) , Glass

Z71P12; Seed and Blister dofect Z-1MP12;

Particle-Entrained C1MM1_7 ; Existence 1-1/.7P22:

Detection Z71E2

given in Sec 11, and the facet seqlence

2 Chemical Production Technology (BS) , Glass

Z711)12; Particle-Entrained-Seed and Blister

C111102 : Detection Z710

are helpful to the majority of th specialists in

Glass Production Technology.
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The choice between the two facet ana4sesis

then to be based on the extent of their helpfulness

to the specialists. In such a choice, we nay take

into consideration the following factors:

1 The Class Numboz constructed on the basis of

facet analysis 2 will place the clocuments dealing

with "Seed and blister defect" in glass quite removed

fran the documents deLling with "particles entrained

in seed and blister" in glass.

2 Particles nay cause seeds and blistn:.'s in

glass -- that is, particle can be a causative agent

of seed and blister.

3 Glass technologists study entrathed gas aLd

particles in association with and to gain more hnow-

lcdge about. the formation and avoidLnce of formation

of seeds aryl blisters.

Considered from this angle of helpfulness of the

sequence of the subje.As to the Glass Technologist,

it would appear to be more nelptal if documents on

seeds and blisters" awl those on "particles entrained

in sue d3 anf: b1:1,;te,rg" arc not widely sopLrated.

Nonce, the facet seqA:nee derived accPrding to fc.cot

Analysi:J 1 would Cc mere fully exprussve and helpful

to the specialists concerned.

522 Example 2 in Sec 1

Subject: Soon protoin pattern in pati:-nts

with fractures.

The facet analysis at Step 5 mai giv. the follow-

ing pattern of Kernel Iicas:

Medicine (iS), Bliod 4-111_7; lerAm Protein

C1MM1_7 ; Variation C1MP1_7 influ,:nck.d
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Medicine (BS) , Bone C1P12 ; Defect-

Fracture 1-11TP12.

Here, all the Kernel Ideas in the subject are repre-

sented. There 13 also apparently no violation of the

Postulates. But a Compound Subject has been treated

as if it were a Complex Subject. This violates the

Theory of Strength of Bond among Kernel Ideas in a

subject (5). Further, the subject will. now be placed

among documents w. Blood. This position will be quite

removed from other documents dealing with the main

focus of the subject under consideration -- namely,

Bone fracture and its physiological consequences.

Such a dispersal of closely related subjucts would not

be helpful to the majority of the subject specialists

likely to use these subjects. Thus, deeming the

subject as a Complex Subject is only a forced way to

Get over ale problem of sequence of facets mentioned

in Sec 4.

523 Example ) in 3oc 1

Subject: Boni: marrow fatty acid composition in

ehildren with hematological disease

and aft ;r adrenocorticoli adninis-

tration.

Thu facet analysi at Step 5 (4 Give t11 folbw-

ing pattern of Kernel Ideas:

Vedicine of child (with haematological diueas0

(Bq), Boni narrow (-tog ; Fatty acid C11.1112,

Composition C111?1.7.

Here, the sequence of Kr2:41 Idur.a is api3arently hap-

ful. There is also no violation o; the P.)stAntes.

But the formation of Compound (Wi) slid:: as "01111d vdth
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haemotological disease" with Medicine as its Host

Main Subject may lead teformingeven more complicated

Compound (BO. 7or example, for the second focus of

the subject in example 3, we can form a Compound (BS)

such as

Medicine of Child (Frith haemotological disease

treated by adrenocorticoid).

The problems arising from the formation of such Com-

pound (ES) have to be investigated. This kind of

Compound (BS) :Irises because in CC, "Child Medicine"

is a Specials (BS) with Medicine us its Host Hain

Subject. The question arises: Would it be helpful

to have the Kernel Idea "Child" -- that is, Child

Body -- as an isolate in 271P12 in subjects going

with the (BS) Medicine? Or, should the isolate

"Body" be brought out explicitly in the Personality'

Facet and Qualifiers attached to it in the usual way?

These questions will have to be examined in the total

context of the concepts of Specials (BS) and Systems

(BS).

53 Level Cluster Principle

Is the Level Cluster Principle unhelpful because

the sequence of Levels of Natter derived on its basis

is in opposition to the one deri,r3d according to the

Wall-Picture Principle? It is also the experience

that in the case of Levels in all other facets, the

Level Cluster Principle holds good. Is then the idea

of Levels in Natter facet an exception to this p7'inci-

ple? The trouble appears to be due to t. particular

attribute of Iolates deemed to be. Property Tsol:Aes.

In PnperBe, contributed to this Seninar, it has been

pointed out that a "Property" can occur in as,ociation

with tiny kind of T..latt: Idea in a Compound S'..bject.
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Thus, we can have in-a Round in a Compound Sub,leett

1 A Personality 13olat9 with a "Property" asso-

ciated with it;

2 A Matter-Material Isolate with a "Property"

associated with it;

3 A Property Isolate with a "Property" associated

with it; and

4 An Energy Isolate with a "Property" associated

with it, ending the Round.

If we concede that Facet Syntax and the Theory

of Bond Strength require that in the analysis of the

Compound Subject

1 The Personality Isolate and the "Property"

associated with it be kept together;

2 The Matter-Material Isolatc and the "Property"

associated with it be kept together; and

3 The Property Isolate and the "Property"

associated with it be kept together,

then, a violation of tle Level Cluster Principle

arises automatically. The examples in Sec 1 illus-

trate this.

54 Postulate of Levels of Matter

From the discussion in Sec 55, it would appear

that this Postulate brings in ric,idity in recognising

the "free" occurrence of a "Property" in association

with any kind of Isolate and in implementing this

finding in classification. Thereby, we fail to

respect the uniqueness of the "P6rsonality" of a

subject. This is a violation of the basis of the

Theory of a Freely-Faceted Classification. The

discussion so far leads to the point whLn we may

consider whether the Idea of "Property" needs to be

1 c!7
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deemed to be an :I-solute. This 1,-, discussed in S30 6.

6 "PROPERT:" AV A 1'0'1-J801AV:3 IDEA

El Kinds ef Keri.el Ideas

Ti:s Kernel ideas folming tie components of a

Corpourd 31).bject fal3 into three major groups:

1 Isolate;

2 Qualifier, and

3 Basic ilubject.

Aecordin(, to Line Postulato of rundamenal 04%tego2les,

an Isolate alone (excluding the Anterio.2ioing Common

Isolate) can be deemed to be a manifestation of ore

or other of the YundaLental Categories.

62 Idea of 7?roperty

The generation of the idea of Property while

designin a schute for classification has been df..E.7.

cussed in Paper BC of this Semine.r. The association

of such an idea with nry kind of isolate ha;; also

been pointed out. That is, it ic, an ubiquitous idea.

Per various reasons, the ilea of Property has been

deemed an marifc.statio,1 ;,aken to be

that of the "ro Mattir. Ali isolate is expected to

obey the var7'..ous oth,Jr Postulates and Principles of

sequence. We have soon the problem in this respect

in the CU20 of Matter-Proper4 Isolate, Taking into

eoLsideration the two attibutes of a "Property" --

its

1 Ubiquitousness -- th.at )ocurring in associa-

tion with ury of the other isolates in a Compound

Sithject; ind

2 Claim for a position in a Compound subject

violating certain Postulates rj)ont s.-:qur,rec of

Isolate Facets, one iA inclined to thrtt
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"Property" need not be considered as an Isolate Idea.

If a "Property" is not an 'Isolate Idea, is it one of

the other two kinds of Kernel Ideas -- Basic Subject

and Qualifier? A "Property" can occur either in

association with a (73S), or any of the isolate ideas

in a Compound Subject. By itself "Property" may not

be a (BS). A "Property" can occur as a Qualifier as

in "Hard Pencil"; It can also occur as Property aaa

Property as in "Hardness of Pencil". The present dis-

cussion is concerned with "Property" occurring as

"Property aaa Property". Thus "Property" can be

taken as another kind of Kernel Idea occurring in

Conpound Subjects.

7 HELPFULNESS OF TREATING "PROPERTY" AS NON-ISOLATE
IDEA

71 Advantage

If we consider "Property" as an idea attachable

to the (BS) and any of the Isolate Ideas in a Compound

Subject, then

1 The preblem of facet sequence mentioned in

Sec 4 can be solved;

2 The uniqueness of the "Personality" of .a subject

can be fully respected;

3 The idea of freely-faceted classification can

be nore fully utilised;

4 The rigidity in loquence of Kernel Ideas imposed

by certain of the Postulates can be reduced appre-

ciably; and

5 Considerable flexibility for the interpolation

of "Property" in the class number can be achieved,

the position of a "Property" in relation to other

Kernel Ideas in a Compound Subject being determined

by the Wall-Picture Principle.
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72 Indicator Digit for "Property"

To get a helpful sequr.nce aLong Owapound Subjects,

the Indicator Digit for the idea of "Property" should

have an ordinal value tetween the Energy Facet indi-

cator Digit " " (Colon) and the Perrienulity Facet

Indicator Digit " " ( Comma ). Vle present

Matter-Property Indicator Digit " ; " (Semi-colon) may

with its present ordinal value in CC, be retained

to indicate the idea of "Property". In its new use,

it is not a facet indicator. The idea of "Property"

occurs with a relatively higher frequency than the

Matter-Material iF;olates even in the field of Natural

Sciences. The frequency of occurrence of Latter-

Material isolates in tho subjects falling in the field

Humanities and Soci.11 Sciences is relatively negli

Bible. Hence, an existing Indicator Digit recommended

for use to indicate tic idea of "Property". A. nEw

Indicator Digit for Matter,-1;aterial Isolate may then

become recessary. Use of Lfferent Indicator Digits

for Matter-Material ald Matter- Property is already

under discussion since 1967
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STUART D IlcINTOSH end DAVID II {,EIFFEL, Center for

International studies, Mapsachusetts Institute of

Technoluy, canbridge, I'Ia3s, USA.

Vie present trend in data hurdling
systems is to con.centrate on application
systems process control problem's, because
it 13 easier to .do so with. computers.
This may turn out to be.prewitui4e until
the classificati6n problems are resolved.
The disCipline of classification varies
in emphasis depending on what phenomena
are in focus. The classification of
subjects is similar to the classification
of objects. For the purpose of categori-
sation, facet analysis can be used help-
fully. The concern should be with classes
of characteristics for different referents
ae identifiable items and with their
quantification. The operation of dis-
playing, relational logic, process control,
updating, and erLting, must be designed
similarly for every kind of referent. The
sane simllority )f desiim applies also to
tine method of recording clatse's of charao-
toristicsfor all sorts of data, and to the
structural form of data and data description.
The rationalisaVon cf data description into
a raster list (Huta. Data) i. a'yevelution.
It is a cla33ifi.oation pr6blem not 'concerned
with computer. The data description of
the structure o: the data e6htent (System
Data) is also a classificatiOjoroblem.
Clao:lifLcation pa-oblems relating to storage
styuctures and machine structures are com-
pletely concerned with computer. The abi-
lity,to redesik;r1 the constructs both of the
items to b_a processed and of the processing
artifact relies entirely on classification
schemes whj.ch have organised the characteris-
tics of these referents.
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0 TERMINOLOTI

01 Data Description

A data description is a nanc or characteris-

tic of some phenomenon as a referent entity.

02 Object Data

The classification of ruferunt entitis re-

corded as identifiable lte4s in a record takes the

form of classes of characteristics. This type of

data is referred to as Object Data.

03 Meta Data

Data descriptions are unique textual descrip-

tions of chFira-cteristcs used to describe identifia-

ble items of object data and system data. In order

to control the uniqueness of the textual description

(and its numeric code with its class), data descrip-

ti ons must be coherent. It is the function of ITeta

Data to resolve problems of uniqueness with respect

to semantics, order within and between classes, and

numeric coding within The result of meta

data control of data, ,escriptior i.) a unique list of

clasSes of characteristics.

04 ,Teta Data and System Data

The uniqueness of all data description (includ-

ilT System Data) is controlled by Meta Data. How-

ever, the form of all Data and Data Description

(including the iluta Data - Master Coaelist) is con-

trolled by System Data.

05 Horn and System P;ata

The Norm of a Data Description is always of the

form 'numeric code textual description'. (This

202
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can be expanded n-adically to include equivalent

textual descrintions and classification ccdes). The

Norm for Data is always o1 the form 'identity code

is in some relation code to some nominal and/or

real number and/or string or text. The Norms which

define the form of a Data Description Record and of

a Data Record are controlled. by System Data.

06 The Relational Process

Textual description and numeric code Data

description relationl record.

Identity code content (nominal code, number or

text) Data relationol record.

1 SCOP OF THE PAPER

11 Present Attitude towards Procram Management

The management o1 a large programming effort

is a wateland. Either the thing is overpowered

with funds and people or two or three people make a

breakthrough. Tn either case, if the outcome is a

working system, it will always be oriented towards

programmer's comfort and convenience. .Their

problems came first and they are usually incapable

(not necessarily unsymnuthetic) of perceiving; a

program management sytem as sorinthirg else. rhis

paper is essentially about that di:7ficulty. If com-

puters are to be used as an intoi;ral part of a com-

plex administrative situation, then illustrative

rhetoric and extensible procedure langua-4es and

list structured .Pilo systems will help, but they

will not get us there.

12 Potentiality of Similarity in Desii91

The concern should be with clacoes of charac-
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teristics for different referents a9 idontifiabla

it.t3ms and with their quantifications. The operation

of disolaying, relational, logic, process control,

updating and editing must be deAgned similarly J:or

every style of referent. The same similhrity of

design applies also to the method of recording

classes of rtharacturistics for nll sort, of data,

and to the structural form of data and data:. descrip-

tion. Many files rust be accessible on a compara-Ave

basis without all the burdensome work being done by

people slaves. Users must be able to renme things

from their own point of view, but if they do not

wish to exarcise their option, the sy;:ltem must apply

its own named information in an easy-to-accass an6

easy-to-uncirstand fashion.

13 Requisite Management System

The data management system and dal-a dcscription

management system, which would be .,,equired, ara

specified in this paper. At the beinning of this

century, Cutter, Dewey, Hulme and othirs using People

and cards tried to do something about classification

of the sciences with respect to collctions of docu-

ments. 'le aro concened with elnssification in the

the behavioural and computer sciencos. We also have

computers as well as cards and that mnkes tha trying

harder.

2 INTRODUCTION

21 Referent

All that keeps changing durini7 the discussion

is the referent entity. As a parudii7matic xamble,

consider, on the one hand, a pile of Aentinal per-
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sonnel questionnaires completed by many 'different

people and on f other, a pile cf many different

personnel questionnaires wi-.1.ich have been left empty.

In the former case, the referent is the person and

in the latter case, the referent is the empty

questionnaire.

22 Characteristics of deferent

That remains the same is that chanloteristics

of referents are in classes, and can be operated upon

by the some rel%tional loEic and the same display

operations. A data description about s data

description is called meta data. Meta data is index

term, dictionary and thesaurus type of data.

23 List of Classes of Characeristics

'That also remains the seine is that lists of

classes of characteristics which are all records.

These records must be embodied and take a certain

form. The description of this form must not only

take into account external. representation, but the

internal reprusunitton in the computer and also of

course, the operations on these forms. This data

is called System data.

24 Problei of Quanti2ication

Quantification of item identities for certain

characteristics is EsilAlar whatever the referent.

But the measurement properties of characteristics

vary a great deal with the type of referent. When

the items in a universe are a complete set this is

different to when the ittas are a sample from this

universe.
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25 Present Attitude towards Classification

The difficulties mentioned in the previous

paragraph affect quantification rather than classi-

fication. A quarter of a century ao, a very

strong effort was mad. to introduce rigour into

classification in the social sciences. (Note not

classification of the social sciences) . This was

concerned with efforts to define well-formed theory

statements and involv backbreaking efforts to

analyse the content of text. The considerable

clerical work required to support ths intellectual

activity blunted the offort. A decaa ago, hwie

was stirred by computers. Howev,:r, the present

trend is to relegate olassincation problems and

content-rate on application syotemS process control

problems because this is easier to do with computers.

This may turn out to be premature until classifi-

cation problems nre resolved.

3 CLA3SIPICATION

A data description is a nae for a characteris-

tic of some phenomena as a referent entity.. The

classification system is the arrangement of the

characteristics according to soize scheme. The

discipline of classifi cation varies in emphasis

dependent on what phenomena arc n focus. Classi-

fication systems diffrJr from eaci other in the

following features:

1 The fitness of the characteristics, that is,

absent vs present or according to some measurement

scale, for example,.hardness.

2 The order of the characteristics, linear or

inclusive.
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3 The dependency of characteristics, example,

equipment or contingent.

These features are pertinent when considering both

particular cbaracterintics and classes of charac-

teristics.

31 Classification alA Sublt:ct Hoadinc

Tbo Subject Catafogue has topics EJ.F itS objects.

The classification sceme is compos,:i of .recteris-

tics which are the subject headings abl classify

the subjects covered by the topics. Th- sifi-

cation of subjects is a discipline similar to the

classification of objects. Usually, 1. , r, some

characteristics are equivalent arToss as well

as sone inclusive between classes.

32 Pacet Analysis V2 Convontioual
Cataloo,ning

However, the clLssification of du' Tiption,

that is, the classification of the nix. the

characteristics can be made problE.m :iinr or

problem in unicuo irlux term Pat,:pris n a

classification via a rhevvarus. Data deberiptions

are where po';sible reoorded no 7-,clex terns. These ark:

then reconciled into raster lists. There are some

synonym thesaurqs problems, and thn the index tems

are classified into cfAegories. This t:/po of facet

analysis can be used instead of the cenv(rtional sul)-

ject cataloguing.

4 COILPUTZRS AND CATFNRISATION

41 Data Handlbm

Data handlin4 with di4tal computers iv con-

cerned with data description of the data n1,4 then
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acquisition and analysis of thc data via the data

description.

Data handling is a syribol manipulating activity

primarily concerned with

1 Cate:,orisation (detailed spociiications of

data d)scriptions);

2 Assignment (applying the pertinent speci.fi-

cations to cases and identifyinc the cases) ; and

3 Illantifjin (counting and measurnc tLe r,a:?t

with respect to their spe:ificvtions).

42 Internal Representation Vs Exterwa
Representation

Internal representation is concerned with embodi-

ment of the data. External representation is con-

cerned with how the lata fs used to rtTresent exter-

nals. Data handlin.7, is col:ceinea with both and can

be exonPlified at many different levels.

-3xternals are contunt cater,orisations of the

cLaraet,ristics of thou.;ht, of 1.:,viour and arti-

facts, tlid of lnn.-pagl. Intern.: lfs are embodiment

catevrfsntions of t'Ae charncturistics of storage

structures nna Physical strIctures.

43 Categorisation; Definition

Categorisation can be dofin.d U3

1 '.;'lie: naming of each possiblo charecteristic of

an entity;

2 Lath charl:ct(r',;ic Ns t elenent in r:lation

with ,7)ther elements usually cullud n structare;

3 Characteristics are usually 3ubdiNided (under

t particular category) into vr.rictius vhich may be

ordure(' (arrainged in sequence): and
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4 The more a structure has in its design pro-

cedural information t;',3 to its use, the more sophisti-

cated is the structure.

44 Assignment

Assignment, can bu defined a6

1 The choice of a particular characteristic for

the parpose of identification of ;:th entity; and

2 The identified entity as a recorded item may

have sore or all of .i,Le other elements as characteris-

tics.

Exauples from different levels of data handling

illustrate structuresand operations eonmon to t;,c

various levels.

5 OBI CT DATA AND INV'EUTOEY CATALOGUB

51 Cblect Data

A personnel rile LAS; people for entities. The

specifications feleunts in relation) suitable for a

recorded item aretht, various pertinent topics -- el;,

occupations, skills, age, -eome, etc, vilich describe

the enti ty. Topic headin;-s nsuaLl:! ;croup the topics.

Each topic -- Per example, occupation is categorised

into the characteristics which ar,- partiular occupa-

tions -- for example, doctor, lawyer, (tc. A census

file perceives both people and households as entities.

The characteristics reauired to specify a household

are different to those needed for p?ople. The identi-

fication of a particular recorded it An is usually

naLo or address or ID tlui ber. Operations are con-

cerned with

1 Identifying 4 sett

2 Indexin6 r. subset;
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3 Inclusive relations; and

4 Cross reference relttions.

52 Inventory CataloTze

Ilene files or 4-vta nets nn, essentitlly hand-

books. They contain latual data and attituJinal

data about people, households, districts, rogions,

etc. A file of several thousand han(boo. may be

called an Inventory Catalogue.

521 Identification or' a. lisndbo4i:

The inventory_ in also a Mara set. The eltity

is the handbook or roze precisely the data descrip-

tions for each handbook. ftc iTocifications suitable

for recordin the hoW:book as s iten are the vt,rious

pertinent features -- for exmmpie, col I e. ion orclIni-

sation is cutegoisee. into the characteristics which

are, in this, ma,Iplu, the particAnr collection

organisation(s) . An inventory catalorw? it really

the author-title catalogue for htndb,:oks. The id6nti-

fication of a particu3ar handbook is usually vrchive

number or study 'lane.

6 META DATA

The topics in each handbook, xhicl havv been

categorised into their characteristic-3 cover a rc.nge

of subjects especially -ellen the collection crow; to

several thousand handbooks or more appropriately

se,'eral collections, each %Pith hundreds of handbooks.

61 S-tbject Classification

A ;subject cdtalogle has topics for entities.

The specifications tuitsble fora rocorded item --
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that is, a particOar topic in a handbook is a (on-

ventional subject heading - sub-headinc scheme -- for

example, international relations - foreign aid, would

classify all topics in all handbooks, dealing with

this subject. The identification of a particular

topic item is uslally handbook archive rumber and

topic nane or number.

'62 Raster Codelist and Target Codelist

621 liastor Codolist

However, many topics are ca.,egories of charac-

teristics in a well-defined sense -- for examplo, the

list of particular occupations for each of several

thousand handbooks rveals the possibility of a

master occupation list.

In the subject catalcote, the focus is a :sub-

ject code which cla,?sifies thu pertinent topic in

the handbook. A ma ,tar ccdslist is a subject classi-

fication scheme which is s)ecific at the level o:

data description for such charlictilrixtio both in the

classification scheme (na6ter code list) and that

which is classified (the target crAelist).

The master codelist is a civcilcd data descrip-

tion of data descriptions. For I.,xomple, the master

codelist of 'occupation' lists in order all of the

pertinent occupations ard tho code Or each. Thu

entity is the particular occupation -- for example,

journalist.
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622 Target Codelist

The specification of this recorded item is the

particular code and pertinent data description on

each target codelist -- that is, each codelist of

'occupation' at occurs in each :landbook. As each

target codelist list:. in order its pertinent occupa-

tions and the code for each, the problem is one of

using a master list of index terms to control tilt:

index terms in the handbooks. The identification

of a particular target codelist is the name of the

target topic and the archive number of its handbook.

The master codelist (meta data) must know I,hat

'occupation' is equivalent to 'job' and likewise for

'journalist' and 'newspaperman'. A subject catalogue

would only know that t,ne subject LI 'factual data' --

'occupation' exists in the pertinent handbooks.

63 Interrelation

Phc master codelist for 'occupation', ,reli(ion',

etc, can be extended to areas vAlere the target code-

lists ore not equally well-defired. The problem is

that of producing tareet codelists froze short nassages

of text, each of which compromiF,s a topic under con-

trol of a master codelia.t. Thlr prblen of producing

index term and categorising lists of terms can be

accommodatod by the strictures and the operations.

Furthernorc, the statistical tests lvailablc to test

distributions of object data (census etc) can be used

for meta data (index terns) .

7 SY3T4! DATA

The difficulties of external rcplesentation

caused by problems in philosophy of leuraori do .itt

prevent the development of structures and operati ons
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which will accomodate the intellectual effort. How-

ever, the various le-rels :jst dileJssed mast be em-

bodied in some internal representation which, in turn,

exists at various levels.

71 Storage Structure

A ptoraf,IL structlre in a calptkter has locations

for entities. l'arttcular locatonv are the ele-

ments Wich are related accordinc to some rule which

reflects the wkr in wliich procedures will search and

update the storage stnIcture. The relations availa-

ble to the designer of a storaf;e structure are basi-

cally physical eontiruity 9f locutions and address of

locations.

Thu ability to speeif:, a storaf;:. structure us a

recorded item must re:,t within !:!:e pcitj_ntn:; computer

language. The identification of

storage structure is som,) prime tooaio,, within 1L.

Operations are those requirad fo cmputer laneuac

compilation and intcl!'retation.

Examples of storage stractues are arrays, liets,

trees, rings. They (.xemplify it varyl.rw degrees

sets of locations, ine.exes to locations, hierarchical

locations, and crest r.1-fn%nces to locations.

Personal files, inv,'211 )ric a, subject catalor.ues.

mater uodelists are respectively I:ets 41 people 1

handboo4s, topics and so;cific duty des.!riptions each

with its re.cmeric cock:. Each of the::e exhibiti ig

indexes, hiernmolies and cross refLrences to the mlk -

vent enti ty, , which in these exar.ples is not a locution

but a content code.
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The more complex the defined structure of to

(and of content) -- that is, the more procedural

information is built in the storage structures (and

content structures) thm, the less procedural infor-

mation needs to be known by the user.

72 Machine :3tructure

A Illysical structure in a computer has to be con-

cerned with entities which are both small and large

physical chunks. A qmall chunk is the computer word.

The elements are the hits in relation in the computer

word. There are many categorisations for bit confi-

gurations which define the rely ions within computer

word. The word is either perceived as an instruc-

tion -- for example, operation code, address, modi-

fication register, indirect address, etc- or when

a word is perceived atl a storage location for data --

for example, binary integer, decimal integer, ASCII

character, etc. The 5.dentificatio:1 of the recorded

item is the aosolute location of the particull-r com-

puter word. Operations at this level arc machine

language operations.

A larger chunk is the 'pit:el. Tile elements are

computer words in sequential arram:ement. ThL

identification of a page is the :terml number within

its segment (discussed below). The :)peratiens which

seek out a. page are in hardware (f:.r

small associate memories) and in specially rkstr7ned

machine language instructions .

In general purpose computinc :acilities stlrape

structures are used to relate comrlter words irate

independent of the pa?es in which the words h%pvn

to fall. Consequently, complex :;torage structures
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may severely taz the page 3eeking machinery and

undercut claims of efficif:ncy and quit:k response.

A segment iz; a storage structure, which physi-

cally is a sequence of pa.:,es. Particular page

serial numbers are th; elements in relation. Identi-

fication of a segment is by its name. Operations

are instructions in the organisation language of the

host computer syetem.

The smaller storage structures sudh as arrays,

etc, need to be eptiAsed ns seements which

can be related to each other in efficient fashion.

Segments as elements have to be large enough to avoid

c. plethora of uneconoNic relations.

$cguents are eleNents in a file (sometimes data

set) . The identification is by some file name which

relates' the segments together. The physical struc-

ture flr a segment is a disk record which is a con-

tinuous length of computer words of a certain site.

One or more disk records are u.,_ed to acoommodate a

segment. .niuk recoros are usually lr:rger chunks

than are pai;es.

.lithin the frcmevork of current hardware tech-

nology, the segment-pc e approach is basically sound.

Therefore, thf, pioblc ir to design storage struct.ures

that fit neatly and t.conomically into a p(0;e segment

approach'. flowever, it ilas to accommodate the:

content structurtn.

73 Content 3trueture

Cont ht str.cturos arc concerned with tha

vc;rios lxveic of external reprt.sAltatien which halve

beer; diselssed above. The operations are those
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procedures required or acquisition and analylAs of

the data.

8 PROD SS CONTROL

Computer languac;es provide the facility for ex-

pressing storage strictures which are translated

into physical structures at various levels of pro-

cedure for processing and control.

These procedural computer languages do not

have facilities for externally oriented data types.

The computer programmer must keep the relationships

between subroutine calls consistillt according to

his own conventions.

The definition of conventions for types of real

number, for numeric and alphabetic code, and for

arrays and list structures by means of which a

computer lancgage can be used for content structure

specifications is still at an early stage of develop-

munt.

81 Data ianagement vja System Data

'mon sone usable categorisations have been

developed, there is still another problem which

we have discovered cfter working in this arca.for

a few years.

'Mien nll of the data and data prescriptions

are omputer usable, and all data managetient is

computer based, there has to be data about gystem

control and use.

System data records thu disposition of the

storage and :-bysical structures that have been

selected to embody the content structures of data

and data description. As the states of the content
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data aro changed by user instruction of operator-

operand eiiouences of an axithmetic and logical

nature to be performed on existing content data,

a trace at both the storage and phz/slcal structure

level (where is it located, how did it get there)

and at the content level (what was it named, what

does it mean) is maintained in the system data.

A system data set relates the content struc-

tures (using such categories as 'category',

'relation', etc) to the storage and physical

structures (using such categories as 'disk loca-

tion', 'core memory location', 'pave name') and

to the operations upon content structures (using

such categories as leperatori, 'qv:Mier', etc).

Furthermore, as systim data specifications cover

system data itself, the rystem data categories and

relations (eg, /page name' of irclation, Jo at

'disk location') are themselves described in system

data relations (eg, 'relation' iu .for:;.cd from

'relation name' and 'category') as woll as the

object data descriptJ_on (mg, Ipi.rsn, has /occupa-

tion' in 'data net').

82 Data Description ManngmLent via Veta Data

Operations are performed at a vnriety of levels

(ego oforating on oodt: lists as a target, operat-

ing on data as t target, operating even on systan

data as a target) and by a variety of users.

It is desirable for many reasons to maintain

the system data in the same storagm structures

as the object and meta data (mnstr codelists).

This desiderata tins implictions for the recrsiv,.-
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ness of the definition of the storage structure,

the system data itself, avid of ';he prorJed-)res

(programs) for acceosing the storage structures.

83 Quantification

Quantification of items at the var ious levels

can be done systematically for many ,lifferont pr''-

poses given usable Oata structures and operations

which can trace aggregates bach to particular

items despite any transfornat ion and /or statistial

test.

Given the wide variety of items discussed mainly

to emphasise the categorization, a detailed dis-

cussion of quanitification ir outside the scope

cif this paper.

However, social scientists, nanagement scientists,

information scientists, and computer sciertist3

do perform remarkable si'Jilar system atvdiee on

their particular pheromena.

9 CONCLUSION

91 Rationalisation of rata Description .

Th) data description of a ate. code le an old

convention in computerized data handling. However,

categoxies were only known by their field location.

The activation of categories tic; data description')

with dnta coder.is a computer usable improvement

with many implications. The rationaliration of

data descriptions into a master list (Meta rata)

is a revolution. The classification problc:;,1 arc

dictionary and thesaurus tyle problens which

have little to do with computer°.
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92 DePcription of Structure of Data Content

The data description of the structure of the

data contE.-ont (F.,"ystem Date.) both as to its display

(that is, changing t le layout o i t he same form) any]

in to its form (that is, changing th.3 form) is also

a classification problem. The challacteristics

of the referents have little to do with computers.

But many computer conventions have grown. up crier

the yoars which make it seem a computer.

problem, Classification problems into storage

structures and machi7le structures arc completely

concerned with corriFlters. The data structure

(content structure) problem. L;wever becomes a

computer proble:d when the classf._fication of the

structure of oc.ntoit is complete and there is a

desire to eribec. it :.n a procedure language. The

problem of the compiler design spills over into

storage structure:, to be executed on a particular

machine. The desioi of advanced compilers is

an. import:).nt computer pro blera.

93 Role of a classification Sc.lene

The characteristics of referents which are

to be processed through artifacts which as refe-

rents themelves ham their own characteristics

(Process Control) over a time period rests on

constructs which are defined by classification

schemes. Whereas in Illeta data the emphasis is

on characteristics, in process control the

emphasis is on control of the flow of quanti-

fied item identities. Concepts of activities,

events, transactions, rtc, are in focus. Items
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with certain characteristics can access activities

which continue in parallel. System flow with

actual data or simulated data can only really be

done properly with a computer. Modern languages

with pure procedures, storage tables separate form

program code makes implementation of these appli-

cations systeMs even more reliant on a computer.

However, the ability to re-design the constructs

both of the items to be processed and of the proces-

sing artifRct relies entirely on classification

schemes which have organised the characteristics of

these referents.



DRTC Seminar (7)(1969). Paper CA.

POSTULATE-BASED SUBJECT HEALING FOR DICTIONARY

CATALOGUE SYSTEM,

G BEATTACHARYYA, Lecturc;r, and A NEELANEGHAN,

Profespora, Documentation Research and Trainim

Centre,, Bangalore A.

In the Classified Catalogue System
(= CCS), the Specific Entries for subjects
going with the Cifferent Basic Subjects,
and those for the Compound Subjects going
with one and the same Basic Subject are
brought together and arranged in a filiatory
sequence. All the other features of the
CCS, excepting the 'filiatory sequence' can
be incorporated in the Dictionary Catalogue
System by (1) making its subject cataloguing
base on Postulates of Facet Analysis and
Principles of Facet Sequence; and (2) adont-
ing the Forward Rendering Method for the
Specific Subject Heading (= SSH) determined
on the basis of the Title-in-Standard-Terms
arrived at in Step 5 of the Method of
Postulates. A General Subject Entry (= GSE),
prepared on the basis of the SSH by using
each of the Sought Terms as the First Heading
followed by the other terms in it as in a
cyclic permutation, provides access to the
Specific Subject Entry by any Sought Term
occurring in the SSH. To help in determining
the correct SSH in the Heading of a GSE it-
self and to obviate the need of mentioning
the Referred-to-Heading, a virgule ( / ) and
a full stop ( . ) are used to indicate its
beginning and end resectivelz.

Abbreviations Used

COS = Classified Catalogue System

DOS = Dictionary .Catalogue System
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LAWS OF LIBRARY SCIENCE AND DOCUMEK FINDING
SYSTEM

To satisfy the Five Laws of Library Science, a

document finding system should help in the

1 Promotion of the use of documents (Law 1);

2 Selection of just those documents coextensive

with the specific intercEit of the reader at the moment

(Law 2);

3 Selection of all the documents relevant to the

specific interest of the reader at the moment (Law 3);

4 Expeditious selection and supply of all the

documents of specific interest to the reader at the

moment (Law 4); and

3 The achievement of this economically in spite

of the continuous increase in the number of docu-

ments of all kinds.

In designing a document finding system satis-

fying the above-mentioned standards of service,

problems arise mainly when the reader's question

relates to information about a subject. Therefore,

this paper confines itself to a discussion of the

capacity of document finding systems to meet the

query of readers about subjects.

1 CLASSIFIED CATALOGUE SYSTEM

11 Devices for Efficiency

The CCS has the capacity to meet the above stan-

dard of service to a high degree, The design, use,

and value of a CCS have already been described (4, 5).

The efficiency of the system is considerably increased

when

1 The Class Number for the documents are derived

on the basis of a Freely Faceted Scheme for Classi-

222



^nw

Postulate-Based Subject Heading CA12

fication founded on a dynamic General. Theory of Classi-

fication;

2 The Feature Ecadings are derived according to

a Postulate-Based Subject Indexing such as Chain

Indexing; and

3 The Class Index Entries are also derived accord-

ing to a Postulate-Based Subje& Indexing, such as

Chain Indexing.

12 Helpful Feature

The helpful features of the CCS designed in the

manner mentioned above are as follows;

1 The display of entries for documents so as to

give an arrangement

11 Of the Compound Subjects going with differ-

ent Basic Subjects helpful to the majority of readers,

12 Of the Compound Subjects going with one

and the same Basic Subject helpful to the majority of

readers, and

1 Of the components of a Compound Subject

going with a Basic Subject helpful to the majority

of readers;

2 Consistently maintaining the pattern of arrange-

ment of subjects as mentioned in 11, 12, and 13 above;

3 Facility for a reader-librarian-document finding

system dialogue as an aid in the precise formulation

of the reader's query;

4 Facility for browsing among the entries as an

aid in the choice of document; and

5 Facility of approach to the entries for docu-

ments on the specific subject of interest of the

reader at the moment through the name of any one or

more of the comfonents of the subject.
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Such a CCS is, iherfore, the closest practical

approximation of the docl'nent finding system fit to

satisfy the awc of Library Science. It can be used

as a standard for evalvating the capacity of other

document finding v3temfi.

2 DICTIONARY CATALOCUE F:YSTE::

21 Approximating the CCS

The DCS is a wibely used rTsten for docLment

finding although its capacity sat:sfy the Laws of

Library Science is of a lower oder than hat of

the CCS. we thought it worth examining whether 'the

features of the CCS that nake it an effi:dent docu-

ment finding system as mentioned in Sec 2 can be

incorporated in the DCS. And f so, to what extonY?

5 POSTULATES AND PRiNCTILT:;b FORM A COLMON ]ASE

The recogniticn of the possibility of irpr-Ning

upon the efficincy of the aS from the reali-

sation that the process and steps of clalsifying,

designing a scheme for Clm'sification, and the -,ormu-

lation of Peatur I:adings and of Subjecl, Readin6s

could all be based on one and the same set of Postu-

lates of Facet Analysis and Irinciples cf Facet

Sequence.

The methodology used for the teaching of- practi-,

cal classification in PW2C using different schemes for

classification was an aid in this realisation. Using

the Method of Postulates ( 7 ) the liacet Analysis

of subjects of the document conccrned is carried

through Steps 0 to 5 irrespective of the Scheme :.or

Classification used to construct the Class Number at
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Stet 3. The Subject Headtng -- Feature Htading or

Class Index Heading -- is derived by applying the

Chain Procedure to the Class Number constructed in

the manner mentioned above. If it is a Feature Head-

ing the Terms and their sequence are the same as

those in the Title-in-Standard-Terms arrived at

Step 5, without, of course, the labels for each of

the Kernel Terms, If it is a Class Index Heading the

sequence of the Kernel Terms will generally be reverse

of that of the Feature Heading. This implies that

the Feature Headings and the Class Index Heading for

a subject can be formulated on the basis of the result

of the Facet Analysis at Step 5 of the Method of

Postulates. In other words, the Class Number need

not be involved in the formulation of the Subject

Heading. This has been discussed in a paper.by S R

Ranganathan in 1964 ( 9 ) and also in his parerCB

contributed to this Seminar ( 8 ).

4 UNHELPFUL SUBJECT HEADINGS IN DCS

As has already been mentioned in Sec 12, the

value of the CCS arises from its capacity to display

in a helpful filiatory sequence the entries for docu-

ments embodying Compound Subjects going with one and

the same Basic Subject, and those going with different

Basic Subjects. The Specific Subject Headings for the

DCS have so far been derived in the same manner as

the Headings for the Class Index Entries of the CCS.

That is, applying the Chain Procedure to the Class

Number and formulating the Subject Heading by the

Reverse Rendering Method. This leads to the scatter

even of the entries for documents embodying Compound
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Subjects going with one and the same Basic Subject,

according to the alrhabetical make-up of the terms in

the Subject Heading. Here are a few examples of Sub-

ject Headings for Compound Subjects going with the

Basic Subject "Medicine":

Anatomy, Liver, Medicine

Anatomy, Medicine

Disease, Esophagus, Medicine

Liver, Medicine

Surgery, Colon, V.edicine

Surgery, Liver. Medicine

If we introduce among the above 'Subject Headings other

Subject Headings for Compound Subjects going with

different Basic Subjects, the scatter of the related

subjects becomes ev'n more chaotic.

5 PROJECT ON SUBJECT HEADING FOR DOS

About April 1968, a project was taken up to

examine the helpfulness of Subject Headings derived

by the Forward Rendering Method with respect to the

DCS.

51 Freliminary Findings

In an article dealin with Class Index Headings

for micro subjects ( 2 ) the helpfulness of Forward

Rendering of the Class Index Heaeings has bees; men-

tioned. This amounts to reading a Heading for a

Class Index Entry as if it were a Feature Heading.

The preliminary findings of the project were discussed

in the DRTC w(ekly Colloquium 12 of 4 December 1966.

The topic discussed was "I'orward Rendering v Reverse

Rendering". The helpfulness of Forward Rendering of

Subject Headings in -a DCS was demonstrated with
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examples. A particular advantage convincingly demon-

strated was the collecting together of Compound Sub-

jects going with one and the same Basic Subject,

which would be scattered in the Reverse Rendering

Method. In a rcs this facilitates the search for.

Specific Subject Entries in a short range of entries

as in the case of the classified arrangement in the

CCS.

52 Further Work

Having noted the above helpful feature of the

Forward Rendering in Subject Heading, the work was

extended to examine the .following in particular:

1 Whether the Compound Subjects going with

11 Different Main Subjects can be brought'

together,

12 Different Non-Main Basic Subject of a parti-

cular Main Subject can be brought together,

13 Different Host Subjects with a particular

Basic Subject can bF: brought together;

2 The facility to be provided for approach to a

specific subject from the name of the components of

the Compound Subjects going with a Basic Subject;

3 Methods of rendering the Heading of the General

Subject Entry so as to facilitate selection of docu-

ments of interest to the reader at the moment in

an economic way;

4 Methods of economy in making General Subject

Entry without detracting from its utility in achiev-

ing objective 3 mentioned above; and

5 The inadequacies of the suggested method of

formulating Subject Heading for a rcs.
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53 Procedure

531 Se19=01Q1220MgIAILIUISULICLLUILULA.
About 200 assorted subjects umbodied in Whole

books (that, is, macro document) going with different

Basic Subject f-; were selected. Each subject was

facet analysed according to the Method of Postulates

from Step 0 to Step .5. The Title-in-Standard-Term

arrived at Step 5.was used to formulate the Specific

Subject Heading. The necessary and sufficient num-

ber of Generic Terms comprehending each of the Keinel

Terms occurring in the Title-in-Standard-Term was

interpolated in their resrectjve places in the Stoject

Heading as decided by the'Principles,of Facet

Sequence, specially the Wall-Moture PvinciOle. The

use of a Scheme for Classification facilitEtes thjs.

We used the Freely Faceted version of he Colon

Classification.

532 Headin for General Sub:ect Entry

Other General Cubject Entries were derivee.

from the Heading of each Speciiic Sloject Entry.

These have the function of Subject CroEs Reference

Entry -- that is, directfng the reader to :Ale Speci-

fic Subject Entry. The cyclic permutation 'of terms

in a Specific Subject 1Teading, as explained in an

earlier paper ( 2 ) was used. Here is an example.-

Specific Subject Heading:-

AGRICULTURE, Tropics, Disease, Insect

Headings for the General Subje.'t Ettries deriled

from the above Specific Subject HeadLngt-

Insect./ AGRICULTURE, gropics, Discaoe

Disease, Insect./ AGRICULTJRE, Iropics,

Tropics, Disease, Insect./ AGRICILIURE
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Each of the terms in the Specific Subject. Heading

that can constitute an approach term (that is,

Sought Term) is made an Entry Yord giving rice to

a Heading for a General Subject Entry. A reader,

after locating in the alphabetic arrangement the

term denoting the Kernel Idea he has in mind, reads

the heading for the General Subject Entry starting

from the term in capitals following a full stop and

virgule. That would give him the Heading of the

Specific Subject :entry. For example, if the readers

term of approach is 'Insect' when the specific

Subject of his interest is "Insect diseases in

Tropical Agriculture", he would come across the

Heading "Insect./ AGRICULTURE, Tropics, Disease".

The Heading for the Specific Subject Entry is given

by reading the above Heading for General Subject

Fntry as '.AGRICULTURE, Tropics, Disease, Insect".

The manner in which such Headings for Subject

Entries are to be read and its advantages have been

mentioned in the earlier paper ( 2 ).

533 Alphabetisation

The Specific Subject Entries and the General

Subject Entries were arraned ir a single alpha-

betical. sequence by their Headings. A sample of

the resulting catalogue is giver in Sec 91.

534 CCS and DOS: iarsIA_Arranzguat
A samile of fifty Compound Subjects going with

the Basic Subject "}Medicine" were selected. Each

subject was assigned a Class Number according to

Colon Classification. The entries were arranged in

the classified sequence and a list prepared.
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The Class Number and the corresponding Feature Heading

were retained. The EaNO Set of entries were then re-

arranged alpholpeticEly accordinr to the Headings for

the Specific Subject Entries prelared in the manner

suggested in Sec 531. The two sets of entrjes were

arranged in parallel colummto facilitate comparison

(See Sec 92). The bibliographical details of the

documents concerned axe not given in the list. How-

'ever, specimens of the Siocifie Subject Entry may be

seen in the list in Sec 91.

6 OBSERVATION

61 Compound Subjects going with Main Subject

In a CCS all th.. Compound Subjects going with a

particular Main Subject will be brought together.

It may be seen from the catalogue given in Sc 91

that the Compound Subjects going with the Main

Subject Agriculturc", are brought together. So

also is the case with 'Ow Coni:ovnd Subjects going

with each of the Main Subjects "Animal HuThandryf',

"Biology", "Botany", "Medicine", "Microbiology" and

"Zoology".

62 Compound Subjecis going with a Non-ain Basic

Subject

In a CCS all the Compound subjects going with a

particular Non-Main Basic Subject of a Main Subject

will be brought together. This implies that

1 All the Conpound Subjects going with a System

Basic Subject will be brought together.

It can be seen in column b of the Table given

in Sec 92 that the Compound Subjects going with the
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Systems Basic Subject hAyurveda" ere brought together.

2 All the Compound Sulljects ccing with a Specials

Basic Eubect wA.I. Le brought together.

It can be seen column of 1:he Tc,.ble given

in Sec 52 that the Compound Subjects going with the

Specials Basic Subj.:et 'Child Meeicirev are brought

together. So also case vith the Compound

Subjects going 11-, each of the Specials :9.sic Sub-

jects "Fedicine of the imbryo" and "lemale 1'e6icine".

3 All the Compound Subjecisgoing with n parti-

cular Cononi:::1 Ttt8i0 Subject will be brought together.

The suggested methoe of forAllating Subject Zeadings

will ensure this feature also zr. the DCS as it has

done in the case cf the Systems Basic Subject and the

Specials Basic Subject.

63 Sujec,s going v'ith a llost Subject

Ir CCS 911 th.: nutjcets going with a parti-

cular Most Subject w'.11 be bmight tocether. It may

be sool in . column b of thq Table given in Sec

92., that tne ta;i6C4r going vith the hoot Subject

",Medicine oi System" rre brou:,,ht together;

so also !s tho case ri4h bjects going with each

of the Yost Subccts. °7:ileasc "redicine

of 1xlry Scnr,01:: Systmr, vr.s6icire of Eye'-,

'Vedicine of Resplratory Syctenr, '-i..J;dicine of Lung',

ane "Physiolory of Pang".

44 Approach to Sfccific SIA1-,;eet intry

641 suu.LJJ IDOSA

The CCS provides en 0.fhabetical indicx of sub-

jects, to heir the reader to
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1 Locate in the Classified Part the entries for

documents of specific interest to him at the roment;

and

2 Land him in a region in the Classified Fart

ouch that he can locate the entries fox documents of

specific interest to him with the aid of the filia-

tory arrangement of the entries and the Feaftre

Headings even LC the term under which he looks up

denotes an idea broader than tEc one about which

he actually requirce information.

This facility promotes efficiency in the reader-

librarian-document finding system dialogue leading iio

a precise formulation of the reader's query.

642 General SubAect,Entry

The kind of Heatings for he General Subject

Entries to be derived on the banie of the Specific

Subject ilealings hat; been ztirt:.enEd in Sec 532, Such

a Heading provides 16r an approLnE to the Specific

Subject Entries by the name of ttny one or nore 04

the components in the nem.: Df Compound Subj.-let

concerned. It will tie re-Lenbered that 'Me neceheary

and sufficient number of 3eneric Tema fs introcuced

in each of the Specific Subject Aadincs (See Sec 531).

As a result, an approach to the Sfec:fc Suliiect

Entries by a toms denoting a broad =r KcrnA. Idea

is also facilitated. A reader is thus eAablEd to land

in a region of the ICS where th.1 (oriro.and SI,bjectu

going with either a Main Subject, cr a Non-Vain

Basic Subject, or even a Host rivbect, an the case

may be, will be fount' together viLthin a nhort

range of entries. This helpu Lin to locate the
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entries for the documents of specific interest to

him at the moment with comparatively greater ease

than would be possible if the Heading for the

Specific Subject fntries formulated according to the

Reverse Rendering Method. Here is an example:

Let us suppose that the specific subject of

interest to t he reader at t he moment is "Ecology of

Fungus". He may look up in the catalogue under the

term 'Ecology'. The following entries with 'Ecology'

as the Entry Word occur in the catalogue:

Ecology./ BIOLOGY

Ecology./ BIOLOGY, Land

Ecology./ BIOLOGY, Polar

Ecology,/ BOTANY, 1.thallophyta, Fungus

Ecology, Migration./ ZOOLOGY, Ayes

Obviously, the reader will choose the fourth

entry. According to the prescription given in Sec 532

the Heading of the Cener$31 Subject Entry, will be

read as 'BOTANY, Thallophyta, Fungus, Ecology,.

This, in fact, is the Heading of the Specific Subject
Entry under which he rritl find the entries for the

documents on the specific subject of interest to him

at the moment -- that is, "Ecology of fungus". It

is possible that the reader tay look up under the Entry

Word 'Fungus' He will then core across the follow-

ing entry:

"Fungus, Ecolopy./ BOTANY, Thallophyta"

This is read as

"BOTANY, Thal lo! hyt a , Fungus, Ecology"

As in the preceding case, this will be the Heading

of the Srecific Subject Entry.
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65 Choice of the Specific Subject Heading

651 Classified z
Let us suppose that the specific subject of

interest to the reader is "Carcinoma of Lung". Let

us also suppose that in the CCS, he looks up the

Alphabet ical'Part under t En term "Tumour" . The Head-

ing of the Class Index Entry will be "Tumour, Lung

Medicine". Against this will be given the Class

Number L,45;472. He' now looks up the Classified

Part of the catalogue under this number. Of course,

it is assumed t It the reader will not conclude from

the entry in the Alphabetical Part that the library

has no documents on the subject "Carcinoma of Lungi'l

In the Classified Part all the entries for documents

dealing with the varieties of "Tumours of Lung" will

be brought together and arranged in a helpful sequence.

The Feature Headings will help him in locating the

entries for the documents dealing with the specific

subject of his interest at the moment -- namely,

"Carcinoma of Lung".

652 kictioilayfatalzgue_Sizater,

In the PCS, using the particular pattern of

rendering the Heading of General Subject Entries sugges-

ted in Sec 532, the reader is helped in two ways by

the General Subject Entries themselves to the same

extent as that given by pee also Subject Entries ( 3 ):

1 He gets specific information as to whether the

library has a document or not on the specific subject

of interest to him at the moment ; and

2 He gets the Specific Subject Heading under which

he will find the entries for the documents on the
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specific subject of interest to him at the moment

irrespective of the name of the component of the

Compound Subject under which he looks .up in the

catalogue.

It is worth noting here that each of the General

Subject Entries contains in itself the Heading of

the Specific Subject Entry. This is not so in the

case of the Class Index Entries of the CCS; And

therefore, the reader cannot ascertain from the

Class Index Entries whether the library contains a

specific document on the siecific subject of his

interest at the moment. This issue has been dealt

with in detail in the earlier paper ( 1 ). This

element of uncertainty is practically eliminated in

the rcs.

66 Economy in Making General Subject Entry

661 Current_Ixactice

Consider, the following Specific Subject Heading

prepared according to the existing rules of Chtkin

Procedure:

PHYSICAL METHOD,DTAGNOSIS, 1-SEASE, CHILD, MUICINE.

The See also Subject Entries will be es followst-

DIAGNOSIS, DISEASE MILD, MEDICINE.

See sIeo

PHYSICAL METhOD, IIAGNObIS, LISEAa, CiliLD, MEDICIN)3,

DISEASE, CHILD, MEDIUM:.

See also

PHYSICAL LETH0f, rtitcriows, DIOEAEE, CHILD, L:EDICIL-A.
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CHILD, MEDICINE.

See also

PHYSICAL METHOD, DIAGNOSIS, DISEASE, CHILD, MEDICINE.

MEDICINE.

See also

PHYSICAL METHOD, DIAGNOSIS, DISEASE, CHILI, MEDICINE.

622 kiggtallikthct
According to the suggestion in this paper, the

Sieeific Subject Heading for the example in Sec 661

will be formulated as follows*

MEDICINE, Specials, Child, Disease, Diagnosis,

Physical method

The Heading of the General Subject Entries will be

as follows:

Physical method./ MEDICINE, Specials, Child,

Disease, Diagnosis

Diagnosis, Physical method./ MEDICINE, Specials,

Child, Disease

Disease, Diagnosis, Phyaica method./ MEDICINE,

Specials, ChilC

Child, Disease, Diagnosis, 1,hysical meihod./

MEDICINE, Specials

663 Annotation

Between the two sets of entries given in Soo 661

and 662 respectively, there is piactically no difference

either in the *umber of entries or An the number of

terms in an entry taken as a wYole.

Each of the General Subzlect Intries given in 3ec

662 is virtually a tee Subject Entry having a

function similar to that of a See siiihg trahject Entry
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given in Sec 661. Therefore, if a See Subject Entry

is to be made according tr the present practice using

each of the Headings given in Sec 662 as the Referred-

from-Heading, then the Specific Subject Heading is

to be used, as the Referred-to-Heading.

Examile:

Diagnosis, lhysical Method./ MEDICINE, Specials,

Child Disease

See

MEDICINE, Specials, Child, Disease, Diagnosis,

Physical method.

The particular pAtern of rendering the Heeding

of a General Subject Entry prescribed in this paper

obviates the need of mentioning the Referred-to-

Heading.

7 SUMMARY OF FINDINGS

71 Increasing the Efficiency of the DCS

From the discussion' in the proceeding lections

it can be inferred that a dumber of the advantages

of the classified past of the ce5 car be built into

the DCS by

1 Using the Title-in-Standard-Terns arrived Lt

Step 5 in the Method cf Postu;ates for ClaslAfyilg,

ac the basis for forvulating the Specific Subject

Heading;

2 Interpolating in the appropriate position:: in

the Title-in-Standard-Tem the necessary and suffi-

cient number of "Geneiic Tems" as dfrtermined by the

Wall-ricture Principle;

3 Using the r0r7.ard Rcneering :retied in ren-

dering the Specific Subject Heading.



CA72 Bhattacharyya and Neelameghan

72 Help from General Subject Fntry

The General Subject Entry is formulated in such

a way that it helps the reader in the choice of the

Heading for the Specific Subject Entry for documents

likely to be most pertinent to his interest at the
4

moment.

73 Inadequacy

With the method suggested here while it is possi-

ble for the DCS to rake a closer approximation to the

CCS, the former cannot still bring tcgether the sub-

ject entries in a filiatory sequencc, as that'achied

by the latter. For example, the entries foi docu-

mentson Compound Subjects going with different

Main Subjects will be scattered by the alphabet cal

make up of the name of the Main Sulijcts. A similar

scatter occurs among coordtnnte isolate ideas of

Compound Subjects going with onc and the ears Main

Subject or Host Subj.:et.

731 Example of Scat%e,r by ,Maita:clt

13

C

E
F

1

J

L

V
w
X

eMaN111.1111.11.1

Sequence
Colon ClassificatialalltuILlical eirangemmt

Mathenatic
Physics
Engineering
Chemistry
Technology
Biology
Geology
Botany
Agriculture
Zoology
Medicine

History
Political science
Locnomics

Agriculture
Mclogy
Botany
Chcmistry
Economics
Engineering
cc:ology
History
Mathematics
Medicine
Physics

Political science
Technology
Zoology
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732 Example of Scatter by Coordinate Isolate

evymw

CA812

MOTO 1.MI.IMI1m111M.11

Sequence in

Colon Classification Alphabetical arrangement

L;2

L;3

L;4

L;5

L;6

Medicine,

Medicine,

Medicine,

Medicine,
hygiene

Medicine,

Anatomy

Physiology

Diseas3

Personal

Genetics

Medicine, Anatomy

Medicine, Disease

Medicine, Genetics

Medicine, Personal
hygiene

Medicine, Physiology

8 PROVISIONAL RULES 3OR MAKING SUBJECT HEALING

81 Heaeing for Specific Subject Entry

811 Choice of Heading

1 The subject di the document in to be Facet

Analysed according tc the Method of Postulates. using

Steps 0 to 5, as prescribed in the ilolszomma ( 7 ).

Note.- 1 In vsinf the Method of Postulates, the

General Theory of Clalsil:icatiol as propounded in the

FruleRomena (6) is as sured.

2 The Title -in-Itandard-Terns arrved at ih

Step 5 is to be used ..2or .formulattng 1Ia Cpecilic

Subject Heading.

812 pknderLas

1 The descript;.-te labels i: :fixed to V.e Kernel

Terms in the Title-ta-Standari-Tclex aro to he removed.

2 At the beennIng of the aitle-in-StamMe-

Terms the Main Subjet term is t^ extrgro:ati6

ii it lc not already present.
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3 The term.ISYseMsl or 'Specials', as the case

may be, is to be interpolnted between the Main Sub-

ject Term and the term denoting the Systems Paulo .

Subject or that denin the Specials Basic Subject.

4 The necessary and sufficient number of Gene-

ric Terns comprehending each of the Kernel Terms,

other than a Basic Subject Term, are to be interio-

l&ted in their appropriate places as determined ty

the Principles for Facet Sequence.

Note.- In choosin3 the Generic Terms, a Freely

Faceted Scheme for Classification, ouch as CC will be

helpful. A thesaurus constructed on pound principles

of classification can alse be used for this purpose.

5 Each of the full stops between the Kernel

Terms is to be replaced by a comma.

6 The sequence of tl!e Kernel Terms, determined

according to the rules given in the preceding cate-

gories of this section,l.s to be retained in rendering

the Specific subject Heading.

813 AtAift-ElaiLIIIng
1 The term denoidng the Main Subject in the

Specific Subject Heading is to be written in capital

letters.

2 PacL of the other terms, including the rain

Subject Tern in Phase 2 of a Complex Subject, in the

Specific Sub!ect Heading is to be written in ordinary

hand with the initial letter capitnlised.

3 A term denoting n Muse ,-;!elaVen is to be

written in ordinary hand and underlince (italics

in print).

2.'10

A

4
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4 An auxiliary term is. to be v!ritten in 'ordi-

nary hand.

82 Heading for General Subject Entries

821 Choice

1 The Specific Subject Heading is to be used as

the basis for formulating the Headings of the General

Subject Entries.

2 A General Silbject Entry is to be prepared

using as First Heading each of the Sought Terms,

excepting the Main Subject Term, in the Specific

Subject Heading.

822 tendering

1 Each First Heading is tc be followed by the.

other terms in the Specific Subject Heading as in a

cyclic permutation.

3 23 81;'.1-0 0122allu;

1 The Last Term in the Specific Subject Heading,

occurring in each Heading of the General Subject Entry

got by permutation, is to be successively followed by

a full stop ( ) and a virgule ( / )

2 Other rules for the Style of Writing the

Heading of a General Subject Entry will be the stone

es those given in Sec 813.

91 Catalogue

Africa./ ZOOLOGY, Ave, s Nathral history

AGRICUL1U1 E, Disease, Therareutica, Drug, Antibiotics
MODPINE, IA. Antibiotics in Agriculture. 1963.

0;416391. N63

AGRICULTUREISpecials, Tropics, Diseal;e, insect
CASTILLL. Agricultural entonolegy it the trofics.
1962. J9VA3i4-2TV N62
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Algae./ BOTANY, Specials, Water, Oceans Thallophyta

Algae, Natural history, United States of America./
BOTANY, Specials, Water, Fresh Water

Anatomy./ ZOOLOGY, Nervous system

ANIMAL HUSBANDRY, Ruminant, Physiology, Metabolism
BLAXTER. Energy retabolism in ruminants. 1962.

KX,2Z;33 N62

ANIMAL HUSBANDRY, Ruminant, Rumen, Microbiology
HUNGATE. Rumen and its microbes. 1966.

KX,22,26T;(GX) N66

Ant hropogeography, Migration, Bibliography./ GEOGRAPHY

Antibiotics./ AGRICULTURE, Disease, Therapeutics, Drug

Arthropoda, Insecta, Reproduction./ ZOOLOGY

Ayes, Ecology, Migration./ ZOOLOGY.

Ayes, Natural, History, Africa,/ ZOOLJGY

Bacteria, Genetics./ MICROBIOLOGY

Bacteria, Habitat, Soil./ MICROBIOLOGY

Bacteria./ TECHNOLOGY, Comrodity production, Food,
Meat and meat products, Spoilage

Bacteria./ TECHNOLOGY, Cormodity production,'Pood,
Spoilage

Bibliography./ GIOGHAI-HY, Anthropogeograllq, Migra-
tion

BIOLOGY, Ecology
ODUM and ODUM. Fnndamentaly of ecology. rd 2. 1966.

G; 5 N68

BIOLOGY, Genetics, EvAution aplligiition of statis-
tical Calculus
MORAN. Statisticel process of evolutionary theory.
1962. G;66&eBT N62

BIOLOGY, Specials, Lund, Ecology
WADSWORTH, Lg. reasurement of environmental

factors in terrestrial ecology. 1968.
G9U1315- N68

BIOLOGY
t
Specials, Polar, Ecology

DUNBAR. EcOlogical.developrents in Polar regions
etc. 1968. G9UA6L;5 N68

BOTANY, Physiology, tetabolitm, Pitrogen
HEWITT and CUTTIO, Ed. Recent aepects of nitro-

gen metabolism in plants. 1968. 1133-(r150 N68
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BOTANY, Specials, Water, Fresh Water, Algae, Natural
history, United States of America
SMITH. Fresh water algae of the United States
Ed 2. 1950. I9UK7,22:12.73 N50

BOTANY, Specials, Water, Ocean, Tallophyta, Algae,
BONEY.' Biology of marine algae. 1966.

T_9U97,22 N66

BOTANY, Thallophyta, Fungus, Ecology
ROBINSON. Ecology of fungi.'1967. K,23;5 N67

Carcinoma./ MEDICINE, Respiratory system, Lung Dis-
ease , Tumour, Malignant.

Commodity production, Food, Meat and meat products,
Spoilage, Bact!)ria./ TECHNOLOGY

Commodity production, Spoilage, Bacteria./ TECHNOLOGY

Continuous./ MICROBIOLOGY, Culture

Continuous./ MICROBIOLOGY, Physiology influenced :a
Microbiology, Culture, Continuous

Culture,Continuous./ MICROBIOLOGY

Culture, Continuous./ :ITCROBIOLOGY, Mysiology
influenced by Microoiology

Culture./ ZOOLOGY, Specials, Embryo, V3rtebrata

Drug, Antibiotics./ AjRIGULTURE, Diseaf3e, Therapeutics

Disease, Insect./ AGRICULTURE, Spocials, Tropics

Disease, Micro-organism Tuberculosis./ MEDICINE,
Respiratory .9;stela, Ling

Disease, Therapeutics, Drug, Antibiotics./ AGRICUL.TURE

Disease, Tumour, Malignant, Carcinoma./
Respiratory system, Lung

Ecology./ BIOLOGY

Ecology./ BIOLOGY, Specials, Land_

Ecology./ BIOLOGY, SI vials, Polar

Ecology./ BOTANY, Thallophyta, Fungds

Ecology, Migration./ ZOOLOGY, Aves

Embryo, Vertbrata, Culture./ ZOOLOGY,

Evolution application of Statistical c
BIOLOGY, Genetics

7-1E,

S
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Food, Moat and meat pro43uct `..3p nage Bacteria./
TECILI7OLOGY commodity produe ion

Food, SpoJ.1r,ge ., ct aria, ./ TECHI:OLOGY,, Ccmmod ity
product ion

Fresh water, Algae, Natural history, I.In7Lted States
of America./ iOTAUY, SPacials, latr

Fresh water, VOYIZIes Nemat heir i he !lomat oda
ZOOLOGY, 'Specials , Water

Fungus, Eco Logy ./ BO TOY, Thallophyta

Gast eropoda Prosoluanchiata, Natural "listory , Great
Br it ain ./ ZOOLOGY, Mullusca

Genet ics Evolution opal cation of St at i :.cal calculus./
BIOLO4Y.

Genetics ./ MICROBIOLOGY, Bacteria
GEO GRA1HY Ant tiro po geogra.phy Mii3rat ion Bnliography

MATIGALAM Human migration: A guide to migration
literature in English, 1955-1962. 19tC.

1.146 :r6e

Great Br it. ai.n ./ ZOOLOGY, Mollusca Gast erpoda.,
Pro sobranchi ata Natural. hie.° ry

Habitat, Soil./ MICROBIOLOGY, Bacteriology

Insect ./ AGRICILLTI.JR:. Spey ia1. Tropics, Disease
Insect a , Rio :?oclu i c ./ ZOOLOGY. Art taro °oda.
Invert eb.r a t , ide vc I; syst era ./ ZOGLO &Y

Land, Ecology./ DIGLCGY, apecias
Lung, DiscaLtc, Microorganism, TuborculoEis./ MEDICINE,

.Respirator7 nystm
Lung, Disease, Tmcur, Malignant, Carcinoma./ MEDICINE,

Respiraory aysten.

Malignant , Car eiymma ./ NEDIOINE , Respiratory system,
Lun3, Ditieatle TULOU72

Meat and meat products, nage , Be cter i.a,/
TICHNODOGY Commodity pro act on Po 3d
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MEDICINE, Respiratory system, Lung, Disease,
Microorganism, Tuberculosis

DUFAULT, Diagnosis and treatment of pulmonary
tuberculosis. Ed 2. 1957. L,45;4-21 N57

MEDICINE, Respirator,/ systen, Lung, DiseasetTymour,
Malignant, Carcinoma
BIGNAL. Carcinomf:, of the Lung. 1956.

L,45;4-7257 N58

Metabolism./ ANIMAL HUSBANDRY, RuW.ni.:11t, Ihysiologv

Metabolism, Nitrogen./ BOTANY, Thysiology

Microbiology./ ANIMAL HUSBANDRY, Ruminant, Rumen

MICROBIOLOGY, Bacteria, Genetics
HAYES. Genetics of bacteria and their viruses,

etc. Ed 2. 1966. G7,2;6, N63

MICROBIOLOGY, Bacteria, Habitat, Soil
GRAY and PARKINSON, Ed. 7::cology of soil bacteria.

1968. GT,2-5711 N67

MICROBIOLOGY, Culture, Continuous
MALEK and FENEL. Theoretical and methodological

basis of continuous culture of mico2oorganismS.
1966. GT;18,3 N66

Microbiology, Culture, Continuous./ MICROBIOLOGY,
Physiology influenced by

MICROBIOLOGY, Physiology influenced by Eicrobiology,
Culture, Continuous
POW= and others, Ed.. Mibrobia physiology and

continuous cultule. 1967.

Microorganism, Tuberculosis./ kEDICIN.71, Respiratory
system, Lung, Disease

Migration, Bibliography./ GEOGRAPHY, AnthrOpogeography

Migration./ ZOOLOGY, Ayes, Ecolog:7,

Mollusca, Gasteropoda, Prosobranchiata, Natural
history, Great Britain./ ZOOLOGY

Natural history, Africa./ ZOOLOGY, Ayes

Natural history, Great Britain./ ZOOLOGY, Mollusca,
Gasteropoda, Frosobranchiata

Natural history, United States of Arerica./ BOTAliY,
Specials, Water, Fresh-water, Algae
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Nemathelminthes, Nematoda,/ ZOOLOGY, Specials,
Water, Fresh-water, Vermes

Nertlatoda" ZOOLOGY, Specials, Water, Fresh-water,
Verme0, NemathelmintheS

Nervous system, Anatomy./ ZOOLOGY

Nervous system./ ZOOLOGY, Invertebrata

Nitrogen./ BOTANY, lhysiology, Metabolism

Ocean, Thallophyta, Algae./ BOTANY, Specials, Water

Physiology, influenced by Microbiology, Culture,
Cont inuous MI CROBIOLOGY

Physiology , Metabolism./ ANIMAL HUSBANDRY, Ruminant

Physiology, Metabolism, Nitrogen./ BOTANY,

Polar, Ecology./ BIOLOGY, Specials

Prosobranchiata, Natural history, Great Britain./
ZOOLOGY, Mollusca, Gasteropoda

Reproduction./ ZOOLOGY;-Arthrolioda, Insects

Respiratory Systeff0-1Ung, Disease, Microorganism,
Tuberculosis./ MEDICINE

Respiratory system, Lung, Disease, Tumour, Malignant,
Carcinoma ./ MEDICINE

Rumen, Microbiology./ AYILAI HUSBANDliY, Ruminant

Ruminant, Ihysiology,Metabolism" 1",IMAL HUSBA!TDRY

Ruminant, Rumen, Microbiology" ANIM.,L HUSDINDRY

Soil./ MICROBIOLOGY, Bacteria, Habitat

Spoilage, Bacteria./ TECHNOLOGY, Commodity
Food

Spoilage, Bacteria./ TECHNOLOGY, Commodity
Food, Meat and meat products

Statistical calculus./ BIOLOGY, Genetics,
application of

TECHNOLOGY, Commodity production, Food meat products,
Spoilage, Bacteria
JENSEN. Microbiology of meats. 1954.

F8,53Za;4-24 N54

production,

Production,

Evolution
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TECHNOLOGY, Commodity production, Food, Spoilage,
Bacteria
TANNER. Nicrobiology 3f foods. 1944.

F8,53;4-24 N44

Thallophyta, Algae./ BOTANY, Specials, Water, Ocean

Thallophyta, Fungus, 'Ecology./ BOTANY

Therapeutics, Drub, Antibiotics./ AGRICULTURE,
Disease

Tropics, Disease, Inaect./ AGRICULTURE, Specials

Tuberculosis./ MEDICINE, Resporatory system, Lung,
Disease, Microbrganisms

Tumour, Malignant, Carcinoma./ MEDICINE, Respiratory
system, Lung, Disease

United States of America./ BOTANY, Specials, Water,
Fresh- water, Algae, Natural hi Story

Vermes, Nemathelimint hes, Nematcda./ ZOOLOGY, Specials,
Water, Fresh -water

Vertebrata, Culture./ ZOOLOGY. Specials, Embryo

Water, Fresh water, Algae, Natural hiotor:y, United
States of America./ BOTANY, Specials

Water,-Freshmater, V.3:2t2 :st.Nemathelninthes, Nenatcda,/
ZOOLOGY, Specials

Water, Ocean, Thallophyta, Algae./ TOTANZ, Specials'

ZOOLOGY, Arthroloda, Insecta, Reproduct
DAVEY. Reproduction 5_n the insects. 1965.

X,M;67 N65

ZOOLOGY, Ayes, Ecology, Migration
MATHEWS. Bird navigation. 1968.

K-)96.5E3 N:53

ZOOLOGY, Aves, Natural history, Africa
MOREAU. Bird faunas of Africa and its islands.

1966. K,96;12:6 Y66

Zoology, Specials, Embryo, Vertcbrate, Culture
NEW. Culture of vertebrate c.r.bIT)s. 1966.

K9B,913:16 1;66
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ZOOLOGY, Invertebrata; Nervous system
WIERSMA, Ed. Invertebrate nervous systems. 1967.

ZOOLOGY, Mollusca, Gasteropoda, Frosobranchiatal
Natural history, Great Britain
FRETTFR and GRAHAM. British prosobranch molluscs.

1962. K,753;12.56 N62

ZOOLOGY, Nervous system, Anatomy
KRIEG. Functional neuroanatomy. 1966.

K,07;2 N66

ZOOLOGY, Protozoa, Physiology
IIUNTNER. Biochemistry and physiology of protozoa.

1964. K,2;3 N64

ZOOLOGY Specials, Water, Fresh-water, Vermes,
Nemathelminthes,'Nematoda
GOODEY. Soil and freshwater nematodes. 1963.

K9UK7,631 N63

92 Classified Sequence and Alphabetical Sequence
.

Classified sequence Alphabetical Sequence

(a) (b)

L"K-56-N Medicine, Ency-
clopaedia

L;2 Medicine, Anatomy

L;26:bL,72;4:3,253 Medi-
cine, Anatomy bias to
Medicine, Nervous sys-
tem, Brain, Disease,
Diagnosis, Physical
Method, X-ray

L;4:3,2 Medicine, Dise-
ase, Diagnosis, Physi-

.cal method

248

MEDICINE, Anatomy

MEDICINE, Anatomy bias to
Medicine, Nervous sys-
teM; Brain, Disease,
Diagnosis; Physical
Method, X-ray.

MEDICINE, Bone, Disease,
Metabolism influenced

Medicine, Endocrine
gland, Parathyroid,
Physiology

MEDICINE, Circulatory
system, Heart, Disease
in relation to Medi-
cine,sFemale, Obstetrics,
Pregnancy
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Classified Sequence Alphabetical Sequence111, al NM/. MIIIIIN4MNI

...'='.."..jAL.77 ...,,,,.... __.._L ) .......

L;4:3,411 Medicine, Disea- MqICINE,.rigesive sySf-
. .... sel Diagnosisp_Tathorr_ _..emp.E00.ihagu.P.,. ])16.3.

logy, Cell examination

L;4:6 Medicine, Disease,
Therapeutics

L;4-2 Medicine, Disease,
Microorganism, Virus

L;4-725:6,7 Medicine,
Disease, Tumour, Malig-
nant, Therapeutics,
Organotherapy

L;4-94:6 Medicine, Disea-
se, Burn, Therapeutics

I44-9B Medicine, Disease,
Infectious

L,13Z;2 Medicine, Trunk,
Anatomy

L,15;4 Medicine, Thorax,
Disease

L,17;2 Medicine, Neck,
Anatomy

L,18;2 Medicine, Head,
Anatomy

L,187 Medicine, Head,
Scalp

L121;4-7257 Medicine,
Digestive system, Mouth,
Disease, Tumour, Malig-
nant, Carcinoma

MEDICINE, Digestive sys-
tem, Large intectine$.
Colon, Anatomy biaI to
Medicine, Disease, The-
rapeutics, Surgery

MEDICINE, Digestive sys-
tem, Liver

EEDICINE, Digestive sys-
tm, Mouth,. Disease,
Tumour, Malignant,
Carcinoma

MEDICINE, Disease, Burn,
Therapeutics

MEDICINE, Discane, Nag-
nonis, Pathological,
Cell examination.

MEDICINE, Disease, Diag-
nosis, Physical method

MEDT.CINE, Disease, In-
fectious

MEDICINE, Disease, Micro-
organism, Virus

MEDICINE, Disease, Thera -
peut ics

MEDICINE, Disease, Tumour,
Malignant, Therapeutics,
Organotherapy

MEDICINE, Encyclopedia
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Classified Sequence Alphabetical Sequence
11.11.1

(a) (b
OM/

1,23;3 Medicine, Digestive MEDICINE, Endocrine gland,
system, Esophagus, Physiology bias to Medi-
Disease tine, Genet1777eproduc-

tion

L,24;4 -7257 Medicine, MEDICINE, Genito-urinary
Digestive system, Sto- system, Bladder, Disease,
mach, Disease, Tumour, Tumour.
Malignant, Cardinoma

1,2722;2M:11;4:7 Medicine, MEDICINE, Head, Anatomy
Digestive system, Large
intestine, Colon, Anatomy
bias to Medicine, Disease
71777.17eutics, Surgery

1,291 Medicine, Digestive MEDICINE, Head, Scalp
system, Liver

1132;48caL9F;31 Medicine, MEDICINE, Neck, Anatomy
Circulatory system,
Heart, Heart, Disease in
/elation to Medicine,
Female, Obsterics,
Pregnancy

L,4155 Medicine, Reepira- MEDICINE, Nervous system,
tory system, Nose, Sinus Anatomy

1,450:b6 Medicine, Respi- YEDICINE, Nervous system,
ratory system, Lung, Disease, Strudtural,
Physiology, Measurement Injury, Supersensitivity

L,45;38&aL;4:3,1 Medicine, MEDICINE, Primary sensory
Respiratory system, Lung, system, Eye, Disease,
Physiology, Respiration, Functional disorder,
in relation to Medicine, Allergy
Disease, Diagnosis, Cli-
nical method

L,45;4 -21 Medicine, Res-
piratory system, Lung,
Disease, Microorganism,
Tuberculosis

250

MEDICINE, Primary sensory
system, Eye, Lens,
Disease, Opacity:
Glaucoma
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Classified Sequence

I

Alphabetical Sequence

(a) (b)

L,52;4 -72 Medicine, Genito- MEDICINE, Frimary sensory
urinary system, Bla0der, system, Skin, Disease,
Disease, Tumour Tumour, Malignant,

Carcinoma

MEDICINE, Respiratory sys-
tem, Lung, Disease,
Microorganism, Tuber--
Culosis

L,6;3 &bL;67 Medicine,
Endocrine gland, Physio-
logy bias to Medicine,
_Genetics, Reproduction

L,7;2 Medicine, Nervous
system, Anatomy

L,70-70230298 Medicine,
Nervous system, Disease,
Structural, Injury,
SupersensitiVity

L,85;4-337 Medicine, Pri-
mary sensory system, Eye,
Disease, Functional Dis-
order, Allergy

L,853N;4-7112 Medicine,
Primary sensory system,
Eye, Lens, Disease, Opa-
city: Glaucoma

MEDICINE, Respiratory sys-
tem, Lung, Physiology,
Measurement

MEDICINE, Respiratory sys-
tem, Lung, Physiology,
Respiratory in relation
to Medicine, Disease,
Diagnosis, Clinical
method

MEDICINE, Respiratory
system, Nose, Sinus

MEDICINE, Specials, Child,
Disease, Functional dis-
order, Allergy

1020-3338ca,640 EGdi- MEDICINE, Specials, Child,
cine, Lone, Disease, Meta- Newly born, Tissue,
bolic influenced by Anatomy
Medicine, Endocrine gland,
Parathyroid, Physiology

L9B;2 Medicine, Specials,
Embryo, Anatomy

L9E;4:7 Medicine, Spe-
cials, Embryo, Disease,
Therapeutics, Surgery

MEDICINE, Specials, Child,
Primary sensory system,
Eye, Disease, Function-
al disorder, Blindness

MEDICINE, Specials, Embryo,
Anatomy
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Classified Sequence Alphabetical Sequence

(a) b)

L9B3,93Z;21 Medicine, Spe-
cials, Embryo, Foetus,
Tissue, Anatomy, Micro-
scopical

L9C;4:3,2 Medicine, Spe-
cials, Child, Disease,
Diagnosis,Physical.method

L9C;4-337 Medicine, Spe-
cials, Child, Disease,
Functional disorder,
Allergy

L9C0,93Z;21 Medicine, Spe-
cials, Child, Newly born,
Tissue, Anatomy

L9F;31:3 Medicine, Specia-
ls, Female, Obstetrics,
Pregnancy, Diagnosis,
Clinical method

L9F;318cgL,32:4 Medicine,
Specials, Female, Obste-
trics, Pregnancy influ-
enced by Medicine, Cir-
culatory system, Heart,
Disease

MEDICINE, Specials, Embryo,
Disease, Therapeutics,
Surgery

MEDICINE, Specials, Embryo,
Foetus, Tissue, Anatomy,
Miscroscopical

MEDICINE, Specials, Female,
Genito-urinary system,
Genital organ, Uterus,
Cervix, Disease, Tumour,
malignant, Carcinoma

MEDICINE, Specials, Female,
Obstetrics, Labour, Ope-
ration, Forceps delivery

MEDICINE, Specials, Female,
Obstetrics, Pregnancy,
Diagnosis, Clinical
method

MEDICINE, Specials, Female,
Obst03ics, Pregnancy
influenced by Medicine,
Circulatory system, Heart,
Disease

L9F;3577 Medicine, Spe- MEDICINE, Specials, indu-
cials, Female, Obstetrics, stry, Respiratory system,
Labour, Operation, For- Lung, Disease
ceps delivery

L9F,551 ;4-7257 Medicine, MEDICINE, Specials, Tropi-
Specials, Female, Genito- cal
urinary system, Genital
organ, Ovary, Disease,
Tumour, Malignant, Car-
cinoma
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Classified Sequence Alphabetical Sequence

(a) .....
L9F,5533;4-7257 Medicine,

Specials, Female, Genito-
urinary system, Genital
organ, Uterus, Cervix,
Disease, Tumour, Mcaig-
nant, Carcinoma

L9UA3 Medicine, Specials,
Tropical

(b)

IED3CINE, S:' tern, Ayurveda,
Digestive System, Large
irtestine,. 4pendix,
DiPease, Inflammation,
Appendicitiv, Therapeu-
tics

MEDICINE, System, Ayurveda,_
Disease, Therapeutics

L9X,45;4 Medicine, Elecialli MEDICINE, System, Siddha,
Industry, Respiratory sys- Specials, Female, Disease
tem, Dung, Disease

LB;4:6 Medicine, System,
Ayurteda, Disease. The-
rapeutics

LB,27214;4 -15:G Medicine,
System, Ayurveda, Diges-
tive System, Large intes-
tine, Appendix, Disease,
Inflammation, Therapeutics

LC-9F;4 Medicine, System,
Siddha, Specials, Female,
Disease

MEDICINE, Thorax, Disease

MEDICINE, Trunk, Anatomy

93 BIBLIOGRAPHICAL REFERENCES

Sec 652 NEELAMEGFAN (A) ard BRATTACEARYYA (G) .

Chain procedure and micro subjects.

(Lib sc. 5;1968;Paper E, Sec 7)

2 Sec 51 (--. Sec ES).
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3 Sec 652 RANGANATHAN (S R) . Classified cata-

logue code. Ed 5. 1964. Sec KZD6.

4 Sec 11 --. Doc-finder. (lib Sc. 5;1968:

Paper N).

5 Sec 11 --. Library catalogue; Fundamentals

and procedure. 1950.

6 Sec 811 --. Prolegomena to library classi-

fication, Ed 3. 1967.

7 Sec '5

811

8 Sec 3

"I'T Part R and Chap SB.

--. Subject heading and document

finding system. (Annual Seminar

(DRTC) . 7;1969; Paper CB) .

9 Sec 3 --. Subject heading and facet ana- 4

lysis. (J Doc. 20;1964;109-19).
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DRIT Seminar (7)(196:i.. Paper CI', .

SUBJECT HEADING AND DOCUHONT FINDING SYi.

S R RATIGkjATRAN, .,3estarch. Prof
Science. and Honora:ry

ri Library

The difficItlties of pi...I-determined :;ab-
ject Headings in their use, nrepz ration. And
maintenance ar3 disous2edt 11,C S z'ect
heed) s a.:.3 the t:;'pe. she identity of tli7
first rive stems in the s73zematic proceCure
for subject base) ri pcstuiltet,
for the post-de torriination of (dess :?amber
and of Subject Headinr: is deso.ribed. Zxonples
are cited) from the near - concurrence to this
idea found tn the pri ti 3t1 natior.al
the partial-ccncGrrence fount: in tneirelical

Subject
headin.10 and thc.; aj7c nerenoe found i

the LC §ubj :I.%rther problems
amiting pursuit it the itlproveLent of 4; h t1
p 01A-deter:Ana ;:,.(12-i of aubject Headings Lir,3
clicoAssed iii ret,vect of the 7.yhtc.x of the ideas
in the Forward ;11.1ti.ole 3:tbject, I eadins and
in the 'Ilverse 1.:t.lti,31e Subject Peadin,-,s ::eel
f)2.- 3ee. Reference. The D7i'N', (x1erii3ui t the
postibility of rel..ov:Ing the rF,E:idual diiri-
culties by the Ise of IndicIT;.;cr j_r men-
tioned. Finall,/. the rel-.tive 1.clpfulness
in document finflinf- y to of the -.toe of
natl:ra lar,'oaee en :1 )f cla33iii.C3tory 3.anEuaq,e
roppeetivel/ fo^ e.xpr:ssin; :31!b;;ect
Heading is

1 PRE-D;;TERITINED

The ni).mber ;:le
jects it Lany tires le.rr,Er ti.;n e rucaber of v,-ords
in any preferred :lad4ra1 Fart.':er, the
Universe of Subjluts cor.titril.)rly t.,..rrm:ino; forth

silbjects. No iiltural 11311t.,0-t; able vo
create taw words at 61, epal Theret:or.::,
Subject Heading oth.;r than a nIcteio :ect Hez.d-Al 3
has to contain Ilany words or N"Ord-,-;rov.v t, ttcei
respectively as 114in Healing ark r;-,reneIlt
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Headings. In other words, a Subject Heading has to

be a Multiple Heading,

11 Number of .Subject Headins

The number of Subject headings to be included in

a pre-determined list of Subject Headings has to be

of the order of the number of subjects in the Universe

of Subjects; indeed, it hrs to be very very large.

Therefore, the LC Subject headincs extends to 1,357

three-columned pages, each call= having ebout 57

lines. There are nearly 50,000 Subject Headings be-

sides an even larger number of auxiliary or reference

entries. And yet, the.F,e cannot include the headings

for the new subjects ti :t will u:iere contimously in

the future.

12 Step for :3conony

According to th introduction to tLe book, in

order to effect a suostantial vavinf7 in the nut.b,.!r of

Subject Hurdings listed, and to s'hortcn their list,

the naves of the follcIdng coteroAes ht.ve boun

omitted from the

111 Persons, with fie excJ2tion of a few such vs

Lincoln, Bapoloon, Snakesp;are, Richard 'iagrur, vnd

11vL4hington;

2 Corporstc. bodies;

3 Plticcs, when they form an integral pert of

other h(;adinc:s or arl used in exar,ples cited under

sole tki:Oects, or wh.:n sub-iivisiono under theta must

be sown, as in the case of historical periods*

A Lowor natural groups in botany and zoology;

5 Individual chemical compounds;

6 Ships;
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7 Religious bodies;

3 Special prayers; and

9 Individual deities."

13 Cost of Production

In spite of such large °plosions, th.;

manoower, and the finance requiL'ed to produce and

publish periodical editions of such a ?re-deternined

List of Subject Headizs an; bound to be enormous.

14 Difficulty in Use

Apart from this, the 'ire of such A nassive,

heavy volume of Subject Headings is by itself not easy.

It is made even less easy by scqw notes and reference

notes of several kinds, occurring undur severcl Le ad-

ins. For example, the following "Scope nuteC' and

other reference notes occur under the heodinc, 'Civil

Service';.-

"Civil Service

"Here are entered works on career, gave/1111,-W;

service, and the laws coverning it. Wers on .,!ovrn-

nent survioe, including that by politictl appointrent

or employnent contract , are enterd infer the nt,..1) of

th3 country, state, or city, with the subdivioion

"officirls and enploy..es". \Forks on personnel of c

spicific government eJncy ara crt:.rc under tit LPtiO

of that :;gency, with t:Ie sub-division "officials :11d

employ.ou"."

In addition to this, there ar3 the following norncl

references under the SAMO headino-

"sa (= set also),

Adninistrative la.r Burerulcracy

Application for office Civil list
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Civil service pensioners

Collective labour agree-
ments

Aiscanduct in office

Ilunicipal officials and
imployees

"x (= see),

Administration

Goverment employees

"xx (= refer from)

Administrative law

Bureaucracy

Pplitical science

Public officers

Uniforms, Civil

Veterans-Employment

Office, Tenure of

Tenure of office

Public administration

Public officers"

There is also the following additional See also notes

1Sev also subdivisions

"Officials and employees -- Appointment, Quali-

fications, Tenure, etc

Under names of countries, cities, etc"

The cause for so many notes under a heading is the

alohabetical scattering of related Subject Headings.

15 'C'rocrustean Bed

In spite of the large nuMber of Headings pro-

vided, the tO Subject heading forces many oubjects

into one or other of the Procrustean Beds -- Subject

Headings -- provided by it. It is difficult to

find among then coextensive Sub juct Headings even

for many subjects at book-level -- not to speak of

the level of micro subjects embodied in micro docu-

ments, .uch as articles in perioeicals. In this

connection, we have to remember that r micro subject
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of today often reaches the book-level tomorrow. The

plight of newly formed su')jects will be even worse.

The Sear's list mini rises the cost of producti on;

but it drastically reduces the number of Procrustean

Beds. Naturally, this reduces ensmously the chance

for coextensive Subject Headings.

16 Parallelism between minding Subject Heading and
Classifying

The defects of pre-determined Subject Headings

are similar to those of a pre-determined Schedule

of Subjects for use in clasifying -- that is, using

an enumerative scheme providing ready-mnde Class Ihtm-

bers for all subjects. The rigidity and the in-

adequccy are of the same order in both the caseo.

In 1924, an attempt was male to replace enumerative

classification by a s.theme which

1 Facet-analyties each subject as and when it

turns up;

2 Translates each facet-tern into its facet-num-

ber; and then

3 Synthesises all the facet-numbers and thus

forms the Class Nunber.

In other words, the Class Number of a subject is

post - determined instead of being pre-detemined.

During the last forty years, the successive refine-

ments of this method post-determination of Class

Nulbers have been removing the reAdual elements

of rigidity lurking in the meth3d. Today we have

reached the rigidity-free scheme of tie post-deter-

mination of the Class Number Of each subject, al,

RIA when it turns up. This is denoted by the term

'Freely Faceted Scheme for Classification' (13).
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Similarly, we should feplace the inadequate and rigid

pre-determined list e Subject Headings by the post-

determination of the iubject Headings of a subject as

and when it turns up. This too can be done by a

'Freely Faceted Scheme for Subject Heading'. This

method has not yet become widely known and popular.

This is due to historical reacono and to the inertial

resistance to any rethinking inheren':, in man.

2 AN EYPERUNCE OF 19A3

21 Visit to the Library of Congress

In August 1948, I visited the Library of Congress

for the first time. I was received with great kind-

ness and given every facility to observe "the work be-

hind the screen" in that library. I was amazed to

find two large teens of staff working in two huge rooi!s --

one in fixing the Class Number of the new accessions,

and the other in fixing the Subject Headings of the

same. In essence, this meant doing the sane task

twice. Because, the objective of each of these two

tasks is the same. 7.n the evening, I was asked to

address the members of the staff. I said in effect,

"No country less rich than LISA could afford the wattage

of money involved in ellen a duplication of work. If

it were left to me, T shall disband one of toe to s'4

Then came a pertinent plaintive rent-rk from the

floor, "Then we shall all lose our job!" (Laughter) .

"No", I said, "you will all be employed in the more

enjoyable human work of reference service -- the work

of helping every reader in an intimate and personal

way in the choice of his books -- and derive supreme

satisfaction from the gleam of satisfaction radiat-

ing from the eyes of the readers." A voice, "Thank

God! We are safe."

2(0
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22 First Version of Chain Procedure

Once the Class Fumbe:.:. is fixed by tne classi-

fication section by reading the book and doinc: every

thing else necessar , the Sub joct Heading could be

derived in no time from tne Class Ntulber with the aid

of the Chain P2,ok:edure, f'i'st version of this

procedure for doriirlg Subject Heading fron Class

Nunberwas published in 1938 (16). It was then shom

that this procedure could. be used also with the

Decinal Class Nunber as the basis. At that tine,

I had not realised tilut the LC Class Number Mould not

lend itself for use f.n Chain Procedure; because its

nake-up was not expressive of the subject represented

by it. The LC Clans Ihunber denoted its subject only

extentionally and not descriptively. Nor was this

unsuitability of the LO Class Number raised by any-

body in the audience. -liven today because of the

use of the LC 5chene for Classification, double

expenditure in nen, noney, and tine has to be perpetua-

ted. Vhen will rationalisation be done?

23 Ny Own 1r io Inpressim

In the earl:, yars, I was under te inpression

that the Class Nunter of the subject of a book

hold be fi7.ed before its Subject Eeading soul': be

derived fr)m it. This impression Wee due to the

practical pr7codure followed arcs rEcomtiended in

1937 for clas:diying a boo (9). The sare -..Tong

impression was perpetuated in another book in 1944

(7). This wrong inpression was again reinforced

in the sane year in t. book by A Oivazaman (n) .
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3 EMERGENCE OF THE GORHECT VIEW

31 Foundation

The first foundation for the correct approach in

the matter was laid in 1957 in terms of postulates

for classification (10). This foundation was re-

fined in 1956 (8).

32 Systematic Procedure for Subject Analysis

The refinement in the postulationhl approach,to

classification led to a systtiatic procedure for

classification. .1 full i.xcount of this systematic

procedure was given in. 1962 (5).

4 GENERAL MISCONCEPTION

Even after the systematic procedure for classi-

fying, without any dependence whatever on a pre-

determined facet formula, had been established, the

implication of the systematic procedure for establish-

ing the Subject Heading of a book with)ut depenlence

on the Class Number was not realised for another two

years. Some adverse writings on the 3ritizil tech-

nology index started in 19t.,2, disclosed a misconcep-

tion about Facet Analysis. It inplied the bdief

that Facet Analysis was either by itself classifi-

cation or that it was a techniquedesirned exclusively

for classification. This is not correct. Cn the

other hand, Facet Analysis can be used for three

c'ifferent purposes:-

1 Help in the construction of-the Class Number

of a document;

2 Help in the precise formulation of the sub-

ject requirenent of u reader; and

3 Eelp in the construction of the Subject Head-

ing of a document (14).
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5 POST -DETER allATIO21 OF SUBJECT LEADTh.", AND
OF CLASS NUID3IIR

51 Systematic Proce(ure for Subject Heading

The systematic prOcedure for Subject Heading

based on Postulates and Pacet Analysis was demons-

trated in 1904 (15). 'Let us .tt.ke the following title

published in the -3ritish national bibliography of

1965, with the accesAon number (B65- 10239):-

"Rehabilitation following fracture of the

femoral neck".

The following are the results in toe successive

steps of the systematic procedure in arriving at the

Subject Headinc for the document on the basis of the

Postulates and Principles for ::acct Seuence. In

order to save apace, the annotations and the expla-

nations leading to each step from tile preceding step

have been omitted. They cal: be easily uid by

following the analory from the examples worked out

in the dements of library classification (1962) and

in the Prolegomena t2laylisy classification (1967)

(11).

Thu following abbreviations are used in the

example, from Step 3 onwards:-

(BS) = Basic Subject

Z71132 = Rlund 1 3ner,7y Facet

= R-und 1 Level 1 :latter-Property Facet

Z71P17 lound 1 Level 1 Personality Facet

Z-11)22 = Round 1 Level 2 Personality Facet

Step 1: Ft11 Title:- In Geriatrics, rehabili-

tation follin:; the fracture of the femoral neck.

Step 2s Title in Kernel Tcrms:- Uedicine (aged)

Rehabilitation. Fracture. Bone. Thigh. ;leek.
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Note:- The composite terns 'Femur' is not likely

to be knows; to a generalist reader. Therefore, it is

expressed in terms of its generally known constituent

word-pair 'Bone (Thill)'. For a sinilar reason, the

tern 'Geriatrics' is replai-ed by the word-oair

'Lodicine (Aged)':

Step 3: Analyped Title:- Eedicine (Aged) (BS).

Rehabilitation 1-1B7. Practure Z-111P17. Bone

(Thigh) C1P12. Nook Z71P27.

Step 41 Transformed Title:- Hedicine-Aged (BS).

Bone-Thigh C1P12. Neck r1P27. Fracture Z-11:P12.

RehabilitationiC-1112.

Step 5; Title in Standard Terms:- It is same

as the Transformed Title, since NO term in it se :Is

to require change into standard technical term.

'le can now remove all the abbreviations denoting

the status of each term according to the Postulate of

Fundamental Categories. Then k.; get the following

Subject Headings-

"Medicine -Aged. 3one-Thigh. Frocture.

Rehabilitation".

There is no need to go through the steps 6 and

7, construct the Class Nmber, and then come back

to the Subject fending already found in steo 5.

52 British national bibliuraph;: Sitar- Concurrence

521 Subject HealinaintheClassified Pnrt

The P.LWA...13hY is a classi-

fied catalogue. Therfore, the sequence of the

component headings of a Subject iiend5n in the

alphabetical part is the reverse jf the sequence of

the component headings in the corresponding Feature

264



Subject Heading and Doc Finding System CB523

Heading ( = Subject Peading) :lassified pert.

The Feature Heading in the cle,ssified pttrt reads as

follows:-

ITedicine. Hygiene and Diseases of the Aged.

Surgery. Femur. reclz. Fractures. Rehabilitation.

The Feature Heading io based on the scheme for

classification given in 'A 14 (1942) of N. There

618.97 represented 'Hygiene and Diseases of the Aged'.

But in al 17 (1965) that number is shown to represent

only 'Geriatrics' (= ::edicine (Aged)). Therefore,

the Feature Heading wIll get changed into:

Hedicine (Aged). Surgery. Feufr. fleck.

Fractures. Rehabilitation.

522 :;x o ti

the Classified Fart

flere the exotic term 'Surgery' persists in order

to represent "r Sur Eery" in the Class Nuhber 1(,18.97

r Surgery". This iP due to DC which, though it

generally follos;s tht Postulate of Facet Sequence,

fails to do sa in the Hail Subject "61 Iedicine". Tn

fact, accordi,; to -C, "Step 4s Transformed Title"

in tI'e oystenatic procedule will read es follows:

(leriatrica (= Eedicine (Aged)) (BS).

Surgery :Femur (= Lone (Thigh)) L-2P1_7

Neck L-2:n_7. Yracture Z-2;IT11. Rehabili-

tation L-21 7.

523 Removal Of the l'Aotic Tcru frm the Reverse
Sheet Heaciing in the TEEZetical ael

However, the ex tic terra ' Surgery' has been

renoed by the British n:l.dona1.2)ibli)rraphy fro'i

this Reverse SIbpot Heading gi,2en to nis b):k in its

alphabetical part ~here, as alrtadi stated, the
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components of the :Tultiple Subject Heading are written

in the reverse sequence. Hero is thEA Subject

Heading:

"Rehabilitation: Fractures: femoral Neck (= Neck;

revur (= Thigh (Bone)); Old people (= Aged)".

524 Omission al "Pedicine" fro: 1 the Sub:tect Headily.;
in the AlAabetical Part

Here, the heading "Hedicine'' has been c4litted

because it is inplici in the last component heaaing

"Old people". This onission is according to the

Rules of Chain TAdexing (2).

525 Near-Conourre(,e due to S;;:tematic Procedure

Thus, subject to the aberration caused by the

DC Hunber not folloing the Postulate of Facet Se-

quence , there is net.. -- concurrence between the Nulti-

ple Subject Headino. ..7,iven in the *Mitioll national

bibli2aLphy an r; the one arrived at in Sec 51 of this

paper by Syst3pltic Prcedure ior Subject Alinlysio.

This is, of course, due to the 'oritish national

biblioaelEU follo,lw; the Systuiutic rrocedure for

the Post-Detemination of Subject fleadinc.

53 ::edical vjeLt headiness Prirtial Concurrence

531 liultiple SLcb ject Teudin42s1/ided

The Nultiple Subject Eeading for the subject

mentioned in lee 51 of this Paper, as derived fron

the getiist, (V1C.N1, Fart 2; 19(9,
Jan of the Index nedicus, National Library of

Medicine, USA) is as follows:-

"Femoral (= Bone-Thigh). 1;eck. Fractures.

Nhabilitation".

26,6



Subject Heading and Doc Finding System CB532

The first three components of the Multiple Subject

Heading are ttcen from Chap "014 Injury, Poisoning

and Immunology Disease" of the Medical subject head -

in. The last component of the Multiple Subject

Heading "Rehabilitation" is taken from the list of

sub-headings giv,:n in the "Introduction".

532 First Colaponent: Its Omission

The first component of the Multiple Subject

Heading given in Sec 51 of this Paper -- "Medicine

(Aged)" -- has been omitted. Hevever, if the Sub-

ject Heading of the book begins only witl. the term

'Femur', a homonym ard a consequent ambiguity arise.

For, the word 'Femur' may mean either "Bone (Thigh)

of a human being" or "Bone (Thigh) of an animal

such as a horse, or a dog, or cattle". It cannot be

argued that the field of the index medicus is restric-

ted to the study of the human body alone, and that

therefore the first heading 'Medicine' need not be

written, but may be taken as understood. For, we

find in its bibliography quite a number of articles

on animals. Here are a few examples:

1 Stihl (h G). Fractures as art orthopedic

problem in the sport horse (Schweiz arch tierheilk

110:309-19, Jan 68 (Ger)), listed in P 3(:7 of V10,

N1 , Part 1 of the Index medicus;

2 Davis (') E). Fractures of the seamoid bones

in the grey-hound (Aust vet j. 45;15-9, Jan 6)),

listed in P 230 of ViO, N5 of the dex medicus; and

3 Knosel (H) . Cerebral necrosis in fattening

calves (Deutsch tieraerztl wschf 75;237-43, i 5. May

68 (Ger) ), listed in P 193 of V10, N1, Part 1 of the

Index medicus.
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533 Resolution ot_lhe Lomonyv

To resolv,-3 ;his nomolym, it is necessary to in-

cAude the word-pair 'lledicno (i,ged) as the first

component of the HultipleSubject Heading. The autho-

rity for this is fouad obliquely. Tae word 'Geria-

trics' is listed in Chap "C2 Health Ocr".um'tioasi.

At the came tiAe, there appears to be ho instruction

whether the word 'Geriatrics' may or may not be used

as a component of a Hultiple Sueet 'Yhere-

fore, freedom is taken to take advantage of the bene-

fit of doubt.

54 LC headinps: 7-Avergence

541 Incomp_leteness

The LC Subject headings is incomplete. For the

subject mentioned in Sec 51 of this raper, at first

sight, we are likely to up the following Subject

Heading:

flFemur Practrre.''

This Subject Headinc is ir)t corrplete.

542 .Spottini;out the word. 'Renabilitation'

A further scanning of the LC Subject headins

helps us to spot out the word 'Rehabilltation'. Under

tLis, as heading we find the following lop; note:

"Rehabilitation

"Here are entered general works on the phy-

sical, medical, psychiatric, and educational methods

of restoring persons to normal activity. Works on

rehabilitating specific groups of persons are entered

under specific headings, ..with.subdivision Rehabili-

tation, etc. eg

Amputees-Rehabilitation, etc, Blind-Rehabili-

tation, etc.
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"Rehabilitation, Rural.

"Rehabilitation centre;.

"Rehabilitation of criminal; .

"Rehabilitation of the tubercnlouE. See Tuber-

culous-Rehabilitation, etc.

"Rehabilitation of war disabled. See Disabled-.

Rehabilitation, :i;tc".

This list being alpht.batioal, it naturally mixes up

the slight differences in the connotation of the word

'Rehabilitation'.

543 ottbaPEitive Entrie.:
The last two entries mentioned above come near

to our rescue. But each of them is only a See

Reference Entry. These load to the followinr! two

positive entries:

"Disabled-Rehabilitation, etc."

"Tuberculous-Rehabilitation, etc."

There appears to be no instruction in the LC Subject

headings whether or not the above two positive en-

tries are meant to be sari -1e on the analogy of which,

the word 'Rehabilitation' can be used "as the last

component of a Hultiple Subject Heading:;."

544 Benefit of Doubt Helps

Assuming that the analogy may be folloed, we

obtain the following :Tuitiple Subjact treading for

the subject mentioned in Sec 51 of this paper:

."Femur (= Bone (Thigh))-- Fracture--Rehabili-

tation".
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545 Incompleteness Persists

The Multiple Subject 9eadiag, arrived at in ScF:

543, is still incomplete. For, it lachs the following

three componot:

'Neck', 'Aged', '!"dicinel; aLi even the word

'Geriatrics' as a colapoeite word to denote the last

word-pair 'Iredicine

1 The word is used in the Yead.-

ilys to denote only the regional or "Neck". 9.here-

fore, we cannot insert th-. word 'Neck' after the word

'Femur' to indicate ''Femoral neck".

2 As explained in Sec 532, t11,. vJoa.d 'Femur' may

denote the " Femur of a huITn body" the "Femur of

an animal body". It is thus a homonym. To rese)lve

this homonym, the word 11,2edieire' ,ihould be ieserted

as the fir.t component of the Itatiple Subject Heac-

ing. But there appears to be nc direction to ehis

effect in the LC Subject headinfrs.

3 Looking for the word 'Aged', trc do not get any

help from any entry except "AgedCare and Hygiene".

This word-group cannot be fitted into the PI:Altiple

Subject Heading of the subject given in Sec 51 of

this paper.

4 Under the heading "Aged--Care and Hygiene".

we get also the See also reference to "Geriatrics".

i /hen we turn to the entry "Geriatrics", we find the

See also reference t-J "Aged - -- Care and Hygiene"(!)

This entry serves hardly any purpose. But ageinst

the word 'Geriatrics' itself, we find mention of

"(11C952-954)". This number is the LC Class Number

for "Ceriatrics" in the 'volume Classification: R

Iledicine (Ed 3, reprinted in 1960) of the Library of
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Congress. From this, we do not get any help to solve

our problem. Thus we draw blank at every turn.

546 Co- extensive Subject Heading_ultEganj

In spite of its forbidding size, the Pre-Deter-

mined List of no SuUect headings is of no use in

getting coextensive Subject Headings for many subjects.

There is divergence from the Complete Subject Heading

needed.

6 PROBLIMS FOR PURSUIT

60 Post-Determination of Subject Headings; Right
Method

Pre - Determined Subject Headings should be given

up for the subjects in an ever - growing, ever-extend-

ing and ever-deepening -- Universe of Subjects. Post-

Determination of Subject Headings by a systematic

procedure for Subject Analysis, founded on Basic Nor-

mative Principles, such as the Postulates given in

the Prolegomena to library classification (1967),

and demonstrated in Sec 51 of this paper, can go a Long

way in the establisLaent of coextensive Subject Head-

ings. To say this does not mean that the last word

has been said on Subject Headings. .iany residual

problems do persist.

1 Difficulties are caused by synonyms in the

verbal plane.

2 When a reader approaches the catalogue with

most of his mind tied up with his own problem of

pursuit, he may bring up to the catalogue any one

of the component words in the Multiple Subject Head-

ing concerned; and yet he must be helped to enter

the catalogue through that component word and then
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to :'each at the correct ;Iultiple Subject Heading

answering his requirrient.

The totality cf Subject Headings: forms a jargon

of the natural language used, with its own di stinc-

tive syntax different from the syntax of the natural

languvo to which its words belong.

4 The syntax of the Reverse Ilultip].e Subject

Heading in which the words are arranged in reverse

sequence -- is the onl)osite of the syntax of the

normal Forward Iiultiple Subject Heading.

5 In a subject of great depth, demanding Hulti-

ple Subject I-leading:3 with several components, further

difficulties arise.

61 See References from Synonyms

The existence of synonyms will lead a reader

seeking information about an idea, to look for it in

the catalogue under any of the ..ynonyms denoting that

idea. To meet this situation, the catalogue uses in

its Positive Subject Heading one of the synonyms as

the standard word for the beading of the Positive

Entry. From every synonym, it should, strictly

speaking, give a See Reference to the word actually

chosen for the Positive Subject heading. A number of

such See Reference Lntries from every synonym of the

preferred word of each entry will overflood the

catalogue with such See Reference Entries. In fact,

it would amount to reproducing several items from a

dictionary. Judgment is therefore necessary in

restricting the number of See Reference Entries to

as few as possible (18). This problem is common

both to the Pre-Determined Subject Headings and to

272



Subject Heading and Doc FildinF :3ti2

the Postetermination of subject headings. The

service of the reference Librarian can develop a

helpful hahit in readers, so as to minimise the num-

ber of See Reference ';,ntries.

62 Sec References fraa Reverse Multiole Subject
Peadin3.

To help a reader, who brings up to the cata-

logue any word of the Multiple Subject Heading other

than the first one, to reach at the correct full

Subject Headiw,..-- such as the one given in Sec 51

of this paper -- the following See References are

necessary:

1 Rehabilitation. Fracture. Neck.

Bone (Thigh). Medicine (Aged). See

Medicine (Aged) . None (Thigh). Neck.

Fracture. Rehabilita2.ion.

Fracture. Y,lck. BWICI (Thigh). Medicine

(Aged). See

Medicine (Ar;cd). '_lore (Thigh) . Neck.

Fracture.

3 Neck. Bone (Thigh). Medicine (Aged) .

See
---

Medicine (Aged) . Bone (ThjxL), Nock.

Fracture.

4 Bone (Thigh). Medicine (Aged). See

Medicine (Aged) . 3one (iclIgh).
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It may be asked whether item 4 is necessar. The

answer is 'Yes'. For, w: car hove. the Subject Head-

Lig 'Horse (Aged). Tone(TigW' for which the reverse

See reference heading shoqld be "Th.)ne (Thiga) . Horse

(Aged). The annual volumes of the :british technology

index have effectively popularised the UP° of this

kind of reverse See aeference Entries arising- out

of a Multiple Subject Heading.

63 Syntax of Yorwarii Tlultiple Subject Heading

631 antax Determined by Inflexional Forms and
Apparatus Vords

The presence of inflexional forms or of appa-

ratus words or punctuation marks or any other symbol

or other words following the first maponent or any

other component of a Multiple SlAbject heading creates

a problem in alphabetisation, which causes much

difficulty to the reader in the use of an alphabetical

list of such headings. This difficulty moy be mini-

mised to some extent if role and the ordinal

value of each punctuation mark are defined. This

principle appears to be neglected by the LO Subiect

headings. Here is an illustrative tabular state-

ment of the entries with a word denoting the idea

"Medicine" as the first heading:

274



S
N
1
2
o
r
m

F
i
r
s
t
 
W
o
r
d

E
n
t
r
i
e
s

cr u. ct (I
) a. (X
i

.
1
1
3 0 xj C
R c+

-
C

r

N
 
o
f

I
B
e
g
i
n
n
i
n
g
 
w
i
t
h

E
n
d
i
n
7
 
w
i
t
h

1 2 3 4

:
i
d
j
e
c
t
i
v
e

N
o
m
i
n
a
t
i
v
e

S
i
n
g
u
l
a
r

-
d
o
-

(
:
)
m
i
n
a
t
i
v
e

T
o
t
a
l:
T
e
d
i
c
a
l

e
i
n
e

M
e
d
i
c
i
n
e
 
f
o
l
l
o
w
e
d
 
b
y

8
3 1

4
3

3
8 8 4

M
e
d
i
c
a
l
 
a
s
s
i
s
t
a
n
t
s

s
a
 
A
n
a
t
o
m
y

M
e
d
i
c
a
l
 
Z
o
o
l
o
g
y

x
x
 
P
a
t
h
o
l
o
g
y

M
e
d
i
c
i
n
e
-
A
b
b
r
e
v
i
a
-

-
t
i
o
n
s

M
e
d
i
c
i
n
e
,
 
A
n
c
i
e
n
t

M
e
d
i
c
i
n
e
 
a
n
d
 
a
r
t

M
e
d
i
c
i
n
e
s
,

A
n
t
a
g
o
n
i
s
m
 
o
f

M
e
d
i
c
i
n
e
-
L
7
P
e
r
i
o
d
 
7

J
e
w
s

M
e
d
i
c
i
n
e
,

V
e
t
e
r
i
n
r
y

M
e
d
i
c
i
n
e

s
h
o
w
s

M
e
d
i
c
i
n
e
s
,

S
p
e
c
i
f
i
c

"
-
-
"
 
(
d
a
s
h
)

f
o
l
l
o
w
e
d
 
b
y

It
li

(
c
o
m
m
a
)

H
e
d
i
c
i
n
e
 
f
o
l
l
o
w
e
d
 
b
y

)
p
p
a
r
a
t
u
s
 
w
o
r
d
,

s
y
m
b
o
l
,
 
o
r
 
s
o
m
e

o
t
h
e
r
 
w
o
r
d

M
e
d
i
c
i
n
e
s

N
u
m
b
e
r
 
o
f
 
E
n
t
r
i
e
s

1
7
7

S
u
r
e
l
y
,
 
a
n
y
 
r
e
a
d
e
r
 
-
-
 
p
a
r
t
i
c
u
l
a
r
l
y
 
a
 
b
u
r
 
r
e
a
d
e
r
 
-
-
 
w
o
u
l
d
 
p
r
e
f
e
r
 
t
o
 
h
a
v
e
 
a

r
)

b
e
t
t
e
r
 
a
n
d
 
m
o
r
e
 
h
e
l
p
f
u
l
 
o
r
g
a
n
i
s
a
t
i
o
n
 
o
f
 
t
h
e
 
l
i
s
t
 
o
f
 
t
h
e
s
e
 
1
7
7
 
e
n
t
r
i
e
s
.

0 w rn



CB632 Ranganathan

G32 Avoidance of Inflexional Forms and ApsaraIm
Words

To avoid this 0.ifficulty, it is necessary that

no component of a Multiple Subject Headin is in

inflexional form or has acpalifying apparatus word

such as a preposition preceding or following it.

Each cbmpopent in a Multiple Subject !reading should

be in its nominative singular form (3;17). Even in

the case of a verb, it should be reduced to the foITI

of a gerundial noun. Then a Daltiple Subject Head-

ing will form a sequence of nouns in nominative

case, singular form.

633 Syntax of Position: Multiple Subject Headings
form a "Jargon"

To get the meaning of a Multiple Subject liad-

ing made of a sequence of nouns in singular form, the

use of the ordinary Linguistic Syntax is not availa-

ble. We have to depend entirely on the Syntax of

Position. Thus, though the component words of a

Multiple Subject HeaC,ing are taken from a natural

language, the totality of these headings do not form

a natural language. On the other hand, they form a

special "jargon" of the natural language. Their

jargon-status arises out of their syntax. Their

Syntax of Position is the same as the Syntax of Facet

Sequence. In this facet sequence, there is in gene-

ral, a gradual moveiaent from the most concrete idea

denoted by the first component heading, towards the

least concrete idea denoted by the last component

heading. There are postulates on this subject. It

has been conjectured that the Syntax ui racet Sequence

iss the same as Absolute Syntax -- '"at is, that syntax

of ideas, which is found helpful t .d natural by a
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majority of readers -- not unduly influenced by the

Linguistic Syntax of their respective mother lanr_7un-

ges (13).

64 'Syntax of Reverse :Tultiple Subject Heading

In the case of a cverse S'Abject Head-

ing used as the headinr; of a See reference, the syntex

is the reverse of what it is for a 11.-)mal Forward

Multiple Subject Ile ding. In other Ivords, in n

Reverse Multiple Subject Heading, the syntax

reverse of the Syntax of Facet Sequence. In thi

sequence, the gradual noverent is, in gon:i.ral,

the least concrete idea denoted by the first c-,111-

nent headint; towards the nost corer .to idea dent)t,1

by the lust c:A!;ponont heading of the Reverse Mu'.tje

Subject Heading.

65 Diffiellties in Joni Multiple 3,Abj.:ct Etadil

When the number of components in a Multipl,

Subject Headinr7 is and ev;:n otherwise in

cases, the intJrpretation of the Cultiple Subjc

Heading gives sone difficulties. This hr.A 3 buc

brouriA to light whilo tanking .the doeumeqtation

of micro doeuwent, such as articles in periodieuls,

being practised at pre7ent by the 7,esearch Nam of the

DRTC (Bangalore).

651 Resolution of Homnytt

Soic of the difficulties have been traced to

homonyms in the verbal plane. These can be uvMAlcd

by resolvini; hononyns.
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652 Insertion of Indicator Digit in Front of each
Component in a Forward Multtple Subject Heading

In the eL,.e of y..esidual difliculties, if any,

some expeient is being mad, to see :if the can be

removed if the Indicator Digit u.,:(1 for the facet-num-

bers in Class Numbers are also used for the compo-

nents of a Multiple Subject Heading. Let us give an

example with the Dultiple Subject iierting of the sub-

ject mentioned in Sec 51 of this paper. There, in

"Step 4: Transformed title", the descriptive symbol

after each component of the Multiple Subject Heading

will be removed and the Indicator Digit appropriate

to the succeeding caaponent heading, (as prescribed

in Colon Classification) (4), will be inserted in its

place. The result will be

"Medicine (Aged) . Bone-Thigh, Neck; Fracture:

iZehtbilitation."

Further investigation is necessary to determine the

desirability and the usefulness of this practice.

653 Insertion of InCicator Digjt rttex each Cuing-
nent of a Rever3e Multipl? Subject Heading

As a consequential step, Iw,icator Digits should

also be inserted in The Rever:.e !Tultiple Subject Head-

ing used in See inference. hem, tle Indicator Digit

appropriate toe component headtig will be placed

after it instead of before it. Thus the Reverse of

the above-clentioned Forward Multf.ple Subject Healing

will bes

"RPhabilitations Fracture: reek, 3one-Thigh,

Medicine (Aged;'' -

See

(Aced , Bone-Thigh, reek; 2ractures

Rehabilitation".
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7 NATURAL LANGITAGI] V3 CLASSIFICATORY LANGUAGE FOR
SUBJ:CT 3 ADING3

Even when alphaoetical subject headings are

Post-Determined, their alphabetical w_quence is not

as helpful as it CM: and should be to a busy subject-

specialist who conic f- to the catalogue with most of

his mind tied up witi the investigation being pursued

by hie:. To him, -t!-,e alphabetical scattering is a

handicap, if not an irritation. his approach to

the catalogue is in mos. cases sab.ect-a,..proach.

roreover, if he is working in the wave-front' of

knowledge, and looks for information on a nascent

idea, the n.,,tural language nay not, have an agreed

term to denote that nascent idea. He will, there-

fore, find it difficult to locrte the entries he

needs. On the other hand, if the Subject Heading

is expressed in a classificatory language -- that is,

in Class Number -- and its meaninr is added after it

in natural language in the form of a 2eature Heading

(= Multiple Subject Heading), then the systenatic

helpful succession of tYe Subject Headings according

to their filiatory aeluence will enable the reader

to decide whut exactly he wants and to pick up the

entries on No doubt, such u sequence of subject

entries arranged in classificatory language will not

be directly intelligiale to the reader. he can enter

the cataloTue only t?-.rough its alphabetictA part with

the word that he brin7c to it. Because he has to use

the alphabetical key, it is improper for the library

profession to condenn hin to find out what he wants

by turning through the neanderinrs and chaos created

by the alpaaeetical arranr.ement of the entries on

all the aubjects. On the of tier hand, it is th(: duty

of the library pr.fession to help that reader to
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find out, from .Ghe -lord he brings up to the catalogue,

the particular region of the classified part contain-

ing his precise sucject. Once he lands in that

region, the helpul filiatory panaroma of the subject

entries giving the name of each subject both in Class

Number and in the natural language, will help him to'

determine the particular precise subject he is seek-

ing and to 'rake use of the documents entered under it,

and perhaps also on the closely related subjects

nentioned on either side of it. The discussion of

this question really amounts to the discussion of

the relative values of a classfied arrangement of

Subject Heauings and an alphabetical arrae;gement of

the same. A discussion of this here will throw this

paper out of focus. But it has been discussed

elsewhere with a nullber of examples (1;6).
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DRTC Seminar (7)(1969). Paper DA.

LIBRAMETRY AND ITS SCOPE.

S R RANGANATHAN, National Research Professor in

Library Science and Hon Professor DRTC, Bangalore 3.

The term 'Librametry' was coined in
1948 at the Aslib Conference of the year
in Leamington Spa. Illustrations of the
use of the Elements of Statistical Calcu-
lus are given in the determination of the
strength of the library staff in Ale dis-
position of the circulation' and the refe-
reuse staff 'during the different hours of
the day, in the organisation and develop-
ment of national and state library systems,
in the distinction between service libra-
ries and dormitory libraries, and in the
design of library buildings. Illustrations
are also given inthe use of operations
research in. the_transfer of a big library
from one building to another without clos-
ing the library to the public, and in the
periodical changes.in the sequence of the
subjects in thu stackroorn to help the ful-
filuent of Law 3 of Library Science. Some
illustrative areas are given for the appli-
cation of librametry in library techniques
such as book selection, classification,
cataloguing, rnd in the uj of electronic
DocPinder. Lastly, the inclusion of the
Elenents of Stntistical Calculus in the
curriculum for libmry science is considered.

1 GENESIS OP T11 TERM 'LIBRAMETRY'

In September 1948, I was working in Manchster

as a member of the Faculty of the international

Summer School on Public Libraries, conducted Ifla

and Unesco. During that period, I received an

invitation from the Aclib to attend its Annual

Confe'rence on 13 September 1948 at Leanington Op%.

On account of delay of the train, I reached the

Conference rather late. Mr Henri LeMeister, the.
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President of the Aslib, was in the chair and somebody

was in the middle of his speech. It referred to

library statistics now and then. LeMeister asked me

to sit by his side on the platform and also to 'give

my views on that speech. Unfortunately, I did not

know the name of the speaker, nor the theme of his

address in full. LeMeister furnished me with the

necessary information. To my great delight and sur-

prise, the'speaker was Dr Bernal, with whose work I

was familiar. The term 'Librametry' came out for

'the first time in my remarks on Professor Bernal's

speech (2). I said that many of the matters con-

nected with library work and service involved "large

numbers". Therefore, as the saying goes, the wood

could not be seen on account of the trees. However

a calculus had been developed to deal with phenomena

involving "large numbere", in an incipient form in

the nineteenth century and in full vigour in the

twentieth century. That is Statistical Calculus. It

had been already in use in diverse disoiplines,

Karl Pearson had introduced the term.'Biometry' early

in the present century. The study. of economics with

the aid of statistical calculus had given rise to

the term 'Econometrys. So,also we have the. term

'Psychometry'. It is necessary for us librarians to

develop 'Librametry'. The Chairman and many of the

members of the audience welcomed this suggestion. At

the end of the meeting, Professor Bernal and myself

rested for an hour on the sunny lawn of the Confe-

rence House, discussing the potentiality of Librametry.

11 Earlier Practice of Librametry though without
that Name

Though the term 'Librametry. was coined by me

only in 1948, I had been practising the application
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of the elements of statistical calculus to library

problems since 1925. This ww; because I learnt

statistical calculus when I was a stud:nt of mathe-

matics during 1914 to 1(:16, and I had been continuing

its study since then. After I began to teach

mathematic's, the erratic vicissitude in the percentage

of successflil candidates in the oxamination from

year to year was the first to enga(.;e my thousht.

Professor P V Seshu Ayyar and myself collaboritd in

1921 in going into this problem, on the bRsis of the

marks-registers for the Intermediate examinations

from 1911 to 1921, maintained by the 1in5.versity of

Madras. Vie arrived at a formula for removing the

annual idiosyncracies, in terms of standard deviation

and average (13). It was later ,:onsidered by the

Hartog Committee on 3xe.Lirations. After I became

librarian in 1924, I saw nanj poss:ble uves of the

elements of statistical calculus in r.-ie day-to-day

working of libraries, in the organisation of a

library system, uul in the develonment of librarz

techniques. I also began to practice it.

2 LII34.1.11;TRY IN THE DIX:-TO-nAY WORK OF A LTVAPY

21 StrenAh of 3taf:Z'

From 1)25, the number of volumes stetted and Oe

number of vie: tors to tLe Madras University Library,

and the number ef volumes used in a year, went on

rising steadily. The curve of growth was fairly

steep (5). The steelmess began to slacken only

after 1936. The prolrement 01 miction for the

additional staff necessary to core Will the ihrlrease

of work, was a difiicult affP!r. It was n matter

of annual fight with the autnorities. However, I

was keeping detailed statistical data about tLe
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man-hours needed in a year for each item of work in

the library. In 1947, when I was invited by the

Indian Institute of Science (Bangalore) for advice

on staff requirements, these statistical data enabled

me to evolve a detailed staff-formula based on work-

load and not on mere guess or sentiment (8). This

staff formula based on statistical data was found to

be of help in several other libraries. The Library

of the International Labour Office and the Library

of the Swedish Railways were among them. In 1958,

the University Grants Commission of India adopted

this formula (16). This has given relief to many

libraries in the country. With the help of the

modern facilities for time and motion study, the

constants of the staff formula can be verified and

fixed with precision.

22 Disposition of Staff

Another problem encountered in the Madras Uni-

versity Library in the earlier ;ears was providing

just the adequate staff -- neither in excess nor in

defeat -- in the Circulation and the Reference Sec-

tions, during different periods of the day. For

this purpose, hourly statistics wore maintained, from

1925 to 1930. An analysis of these figures brought

out unerringly the pattern of the distribution of

the density of work during the different periods of

the day. This helped us to organifu the hours of

duty of the members of the Circulation and the Refe-

rence Sections in an efficient and equitable way.

For example, from 7 to 10 am, one person was suffi-

cient in each Section; from 10 am to 7 pm, two per-

sons were necessary in the Circulation Section; from

10 am to 4 pm, two persona were necessary in the
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Reference Section; from 4 pm to 7 pm, three persons

were necessary in it; and from 7 pm to 8 pm, one was

sufficient in each Section. This disposition of

the staff increased their productivity.

3 LIBRAMETRY IN THE ORGANISATION OP NATIONAL OR
STATE LIBRARY SYSTEM

31 Viability of Independent Library Authority and
of Rural Library

While writing my abLarydarelopment_plan for

India (7) in 1950, I had to press into service the

demographic and the financial statistical data to

formulate a plan about population clusters and areas

that would be viable to be made independent library

units. A norm was also established for the viabi-

lity of the minimum population of a locality to have

a branch library. Iii the light of the increase in

the cost of books and in staff salary during the

last twenty years, the size of the viable units had

to be increaeed. But in the establishment of

branch libraries in the rural area, political and

sentimental considerations often lead to uneconomical

decisions. For example, under its Public Libraries

Act (1948) , the Tamil Nadu (Madras State) had 1,057

rural branch libraries at the end of the year 1966

(1). By now, it has increased still further. But

statistical considerations would linit the number of

such branch libraries to 802 (15). If only the

concerned people had a statistical sense and used it

to arrive at decisions objectively, this would have

b3en avoided.

32 Librametry in Relation to Service Libraries and
Dormitory Libraries

In the past, each library was actuated by a

hoarding sentiment. It often prided itself in the
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number of volumes it had. Law 1 of Library

Science -- "Books are for use" -- was not acted upon

(4). Nor were the authorities guided by the wise

advice of our National Poet Rabindranath Tagore

that "What makes a library big is not its size but

its use" (3). Hardly any library kept statistical

data about the number of years for which a book

continued to be of use. I kept such detain the

Madras University Library for about, twenty years. A

good percentage of books went out of use in five

years; a smaller percentagejn ten years; and

most of the books in twenty years. In the case of

works of lasting value,' new editions were brought out

from time to time. Copies of such books in a library

are usually.worn.out by legitimate use in about ten

to twenty years; and they haVe to be replaced by

new editions. If each library holds on to all the

books that once got into it, it increases the cost

of building and of maintenance without any real

advantage. On the other hand, librametry would

suggest that libraries should be grouped into ser-

vice libraries and dormitory libraries. On the re-

commendation of its Documentation Committee, of which

I was Chainian, the Indian Standards Institution,

recommended in 1960 an upper limit for service libra-

ries. For example, for a university library,

according to its size, the upper limit recommended

was 100,000 to 300,000. When the University of

Calcutta applied for grant of a few millions of

rupees to erect a new library building, so as to

hold nearly a million volumes, a delegation of the

Library Committee of the University Grants Commis-

sion, of Which I was Chairman, went to the University
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for local enquiry. The Vice-Chancellor, Professor

Siddhantha, and the University Architect (an English-

man) readily saw the wisdom in the indication of

librametry and agreed that the volumes with a low

and vanishing frequency of use -- not used even once

in three years -- should be accommodated in a dormi-

tory library in an easily accessible place well out-

side the city area, so that any of its books occa-

sionally wanted may be brought over for use. But a

professor insisted that all its 300,000 or 400,000

volumes were in active llEie; and that none of the

books could be sent out to the dormitory collection.

Thereupon, the members walked through the stackroom.

The British architect put his little finger on the

tops of the books in several places. The dust was

a few millimeters' deep! This 'proved how unhelp-

ful sentiments thrive, when a librametric sense is

not developed.

33 Librametry and the Design of Library Building

Apart from the stackroom, the size of the read-

ing room requires attenbidn,in-the design of a library

building. Each room -- 1) it a general reading room

or a periodicals reading room or research reading

room or a set of cubicles -- has to be designed so

as to accommodate readers during peak hours. In

this, I got scue ideas from the Probability and its

engineering uses (1928) by Thornton C Pry. To

decide the accommodation needed during peak hours,

careful hourly data of the number of occupants should

be kept and the trend should be determined. We kept

such data in the Madras University Library from 1925.

to 1933. By a forecast on'the basis of these data,
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the size of the general reading room and of the

periodicals reading room needed for about ten years

was determined. Provision was also made for th3

other rooms to be brought into use in due course.

The other rooms, that were not needed for immediate

use by the library, were occupied by the University

Office. By 1939, the two reading rooms in actual

use by the Library were getting full on Sundays and

other holidays. But, thereafter? the unexpected

World War II reduced the number of readers. If the

library had the anticipated normal growth in its

readers, the other rooms occupied by the University

Office should have been taken over by the .Gibra:Tz,

for its use.

4 OPERATIONS RESEARCH IN LIBRARY WORK

41 Transfer of Library from On Building to Another

In 1936, the Madras University Library tied to

be transferred from its temporar,7 p3ace in the Senate

House to its new buildings. It, was the ambition of

the staff not to close tht. Library te effect the

transfer, except perhaps on the day of formal_ opening.

To carry out this ambition, the method of Operations

Research was adopted. The boots were.all bundled in

units 1.5 feet high. Each bundle had a slip on its

top. On it were entered the'inclubf.ve call numbers

of the books in the bundle, the ezact shelf plank

into which the bundle will go in the new building,

and also the number of books in the bundle likely to

be in demand during the interim period, and, here-

fore, withdrawn from it. These withdrawn books

were in open book-racks, as usual, ir the old build-

ing, for use by readers. About a month before the
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opening of the new building, about 5,000 bundles had

been gradually transferrea to the new building in the

sequence o.f the decreasing probability for the use of

any book in that bundle. In the last three days,

many of the books in current use also were transferred

to the new building. With a band of volunteers

brought by Sri S Chandrasekharan, then an honours

undergraduate and now Union Minister for Public Health

and Family Planning, all the 1,200 bays in the new

stackroom had been fitted with bay guides in advance.

Thus, it was poseibleto keep the Library closed only

for ten hours on the opening day. Even on that day,

the Library functioned for three hours after the

opening.

42 Periodical Rearrangement of the Subjects in
the Stackroom

It was found that Law 3 of Library Science --

"Every Book its Reader" -- could be better satisfied

by a periodical reAuffling of the subjects in the

stackroom. This reshuffling had to be done when the

library was working in full swing and without any

extra place for the temporary housing of the books in

ary subject. Here again, the paper work done on

Operations Research was of help in the rearrange-

ment of the subjects without any difficulty or con-

fusion or inconvenience to readers.

5 LIBRAMETRY AND BOOK SELECTION

The subject-scatter of book selection and the

subject allotment of bookfund are important factors

in book selection. Vith the help of the histograms

showing these two factors for each of a few years

of the past and of what can be conjectured about the
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changes likely to dieturb in the immedie.o future,

the proportion suggested. -)y these histograms, the pro-

blem is solved objectively, and with greater relia-

bility than if it is done with unaided conjecture

(6). This was of much help in the Madras University

Library. In the use of the histograms, some

weightage or correction may have to be applied to

some of them with circumspection. Two instances of

this precaution are worth mentioning. It was found

that psychology and education sllownd the highest fre-

quency of use. This raised some doubt and to the

detailed examination of the kind of books that were

issued in these two sabjects. It was found that

the Psychology of sex by Havlock Ellis and the bound

volumes of university question papers swelledthe

frequency of use in the two respective subjects.

Therefore the frequencies in these two subjects had

to be modified.

6 LIBRA II AND CLASSIFICATION

61 Absolute Syntax and FPcet syntax

One of the vital problems in library classi-

fication is the decision of tha most helpful sequence

of the Personality, Matter, Energy, Space, and Time

facets in a compound, subject. Cn tho basis of

flair and experience, had formulated certain postu-

lates in this matter. One of the posGulates will

arrange the facets in the sequence mentioned above.

It is worth verifying the validity of the helpful-

ness of this postulate objectively. In my vale-

dictory Address to the Symposiur on the "FoundatIon

of Syntactic Relations in ClassificatioA" held in

the University of Maryland in June 1956, I had sug-
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gested a Statistical method of distermining the Abso-

lute Syntax, if any, governing the sequence of

facets of the subject inherent in tl'e human intellect-

in-action as it is today. Than the helpfulness or

otherwise of the facet syntax given by my postulate

can be decided upon. This investigatIon should be

made by a team of specia4sts inEpistemology, Psy-

chology, Linguistics: Reference Service, Design of

Classification, and Statistical Calculus (11). I hack

also suggested the precaution that should be taken

in carrying out this investigation. Th9 final find-

ings by statistical 'calculus will enable the olassi-

ficationiet to base the design cf classification

scheme on a fairly firm foundation. The present

wastage in discussing' the problem basal on cpihions

and sentiments can be avoided. 1 eVen suze:ested that

this piece of work and statistical iniastiL,,Ltion should

be provided for by a Foundation.

62 "Long and Short" of Class 1Tussber

621 Book Level

A trivial amusing opinion was :owapant for a few

years after the publicati )n of Colon Classification

in 1933. It was generated and believed by naive

"arm-chair" librarians that the Color Class Number

was much longer than the Decimal Class Number at the

book level. In 1935, the 9uesticn was statistically

examined (14). The finding we.5 as follows (9):

SN ! Statistical Constants CCN DCII

1 Mode (most frequently occurring 3.00 5.00
number of digits)

2 Median (number of .digits which 4.00 5.00
is not exceeded by half of the
class number)
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SN Statistical Constant CCN DON

3 Mean (the average number of digits 4.80. 5.80
in the class numbers)

4 Standard deviation (a measure of 2.40 1.70
the spread of the range of the
length of notation)

5 Correlation co-efficient between 0.56
CC and DC.

The above figures speak for themselves about the

great risk or grave mistake of mere opinion while

dealing with large numbers. FurtLer, the difference

in the standard deviations of the Colon Class Numbers

and of the Decimal. Class Numbers carried a message.

The Colon frequency curve is much more spread out and

graduated than the Decimal frequency curve. In other

words, the Colon Class Number imitates more closely

the variation of the nintension" of the subjects than

the Decimal Clabs Numbers. The latter leans towards

artificiality. The steepness and the narrowness of

the Decimal Frequency Curve 0'.owed that the Decimal

Class Numbers are unnaturally crowded within a narrow

range Of five digits.

. 622 Article Level

Again, in 1967 a similar statistical comparison

was made of Colon Class Numbers and the Universal

Decimal Class Numbers at the level of articles --

that is, depth classification.' The finding was as

follows (10):

SN(Statistical Constant OCIUDF

1 Mode 12 18
2 Median 12 17
3 Mean 12 18
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The above table shows that the average number of

digits in UDC Numbers is fifty per cent more than

that in the CC Numbers.

7 LIBRAMETRY AND CATALOGUING

A library catalogue is a permanent record. Its

value depends upon the consistent sequence c the en-

tries. This depends upon the headings of entries

being consistently chosen and rendered. This, in

its turn, depends upon rigorous cataloguing rules.

On the other hand, when I learnt cataloguing in 1924,

in the University College (London), the Cataloguing

Code used was the Anglo-American Code of 1908, which

was far from being rigorous. The students would

give different choices of heading and oven for the

same heading different renderings. The lecturer used

to say that any of those different choices and render-

ings might be used. This.was a puzzle to me. By

1934, I had designed a fairly rigorous Catalogue

Code -- the Classified catalogue code, now in its

fourth edition. Some librarians criticised that

that Code had gone into too many details and had de-

nied freedom to individual cataloguers! I had to

meet this criticism by having recourse to statistical

calculus. I mentioned about ten factors which enter

into the establishment of the catalogue entries for

a book. If the rules allow freedom to every cata-

loguer to adopt his own style, the number of styles

possible was shown to be 1,024. Therefore,' the

probability for consistency among the catalogue en-

tries would be only one in 1,024, because a succession

of catalcguers would contribute the entries in them,

each following his own style. It is, therefore,

impracticable to maintain uniformity of entries in a
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library catalogue and the catalogue of a growing

library can hardly escape becoming a hotchpotch sooner

or later (12). This finding of statistical calculus

appears to have made some impact on the Anglo-American

Code. For, its Edition 3 (1967) has more rigour than

its Edition 1. And yet, it is not as rigorous as it

should be; I attribute this to the statisticil sense

not having been brought to bear on the problem.

8 SAMPLING

Catalogue entries and claz;s numbers have to be

tested for their accuracy. The question is mhather

hundred per cent revision is necessary or a sample

revision would prove sufficient. :lore, it should be

the former. For, a mistake even ln one class number

or in one catalogue entry will:r14s(3 aifficultics.

On the other hand, hundred por cent inspection will

be unnecessary and too expensive and, therofore,

sampling of lots will be sufficient in finding out

the proolems such as the period of act We use of

books or the opinion of readers about the efficiency

of library service. In the cases where sampling

is sufficient, how should the lot or sampling unit,

the sampling plan, the sampling efficiency, and the

sampling error, be determined? These problems have

to be investigated and guiding principles should be

established on the basis of a gaide such as the

Manual on basic print plea of lot sampling published

by the Indian StandardsInstituflon as its publi-

cation IS:1548-1960, or some similar manual. This

problem of sampling crises in many other areas of

library work.
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91 LIBRAMETRY AND ELECTRONIC DOS- FINDER

Another new problem has recently arisen. This

has been caused bytha "Wonder Sense" induced in the.

majority of librarians by electronic engineering.

In the first flush of wonder, there, is a tendency in

the members of the library profession to swallov'

everything claimed by electronic engineering, even.

to the point of abdicating or minimisinE their cm

effort in classification and cataloguing. The

problem of the extent to which the work of an elec-

tronic doc-finder would depend upon a sound system

of classification and cataloguing, the minimum work-

load necessary to make the electronic doc-finder

viable, the amount of noise and leakage should be

investigated by statistically contolled experiments.

The Granfield experiLent was the first of its kind.

But it did not use a good indivinualisfng scheme for

classification and cataloguing. The 'experiment

should be repeated with a good scheme for classifi-

cation and cataloguing and in conformity to the

principles of sampling.

92 STATISTICAL 3AL(1JLUS IN LIBRARY SCIENCE
CURRICULUM

The above are only examples of areas in library

work leading themselves to the use of librametry.

I am sure that a careful search mill disclose more

areas. We should consider from this point of view

the desirability of acquainting librarians under

training with the basic ideas of statistical calcu-

lus, the statistical outlook, and the Etatistical

awareness. In my teaching of library science during

the last forty years, I had alww;sgiven a statistical

flavour, as it were, In the exposition of many
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problems. Is this sufficient or is it desirable or

necessary to give a few formal lessons on the Elements

of Statistical Calculus biased to library practice

and library science? This can be best done only

by a teacher who is proficient in library science and

has some knowledge of statistical calculus or by a

person proficient in statistical calculus and has

the necessary knowledge of library science. Other-

wise, the course is likely to become lopsided and

forbidding. The time has come to decide this issue.
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LAOS OF LIBRARY SOIEN3i AN1) CHANGE IN WORK STANDARD.

R AHUJA, H L AMGA, F J DEVADASON, H C REVANNASIDPAPPA,

M P SINHA, DRTC Trainees (1969-70), and D GU= LAO,

Librarian, Bharat Electronics Ltd, Bangalore 13.

Law 4 of Library Science -- Save the
time of the reader and of the library steff --
demands: (1) Reduction in variety of materials
used and in the methods of doing routine and
repetitive work, (2) Work simplification, and
(3) Work standardisation. Law 5 of Library
Science -- Library is a growing organism --
emphasises the 6ynamic and changing context
in which library work is done. Change in the
attributes of a component or of a component
itself of a system may necessitate modifica-
tion and adaptation of an existing standard,
or the formulation of a new one. Based on a
survey of one thousand books, data are pre-
sented on the pattern of incidence of certain
cataloguing features in books published during
the period 1925-1968. ,Using graphs and the
techniques of least -souar,,a and analysis of
variance, it is :,:hown that the incidence of
(1) Single Personal Authornip is decreasing
with time; and (2) Two Joint Personal Author-
ship, Corporate Authorship, Collaborator, and
Series is increasing with time arid signifi-
cantly so in the Natural Sciences. There ia
need to modify any standard e,ct up some years
ago for the number of bookS to be catalogued
by a person in a given period. To maintain
earlier performarce standard, the methods of
cataloguing may have to be changed, or addi-
tional hands will have to be utilised. Since
there appears to be a predictable trend in the
increase of the number of books presenting
complexities for cataloguing, the work
standard for cataloguing should be reviewed
at suitable intervals of time.
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1 NEED FOR STANDARD

11 Guiding Principle

The Law of Parsimony is a Genera]. Normative

Principle stressing the need for economy in work.

In library work, the correlate to this general prin-

ciple is Law 4 of Library Science -- Save the time

of the reader and that of the library staff. One

source of wastage in library work is in having a

variety of materials and/or a variety of ways of

doing a job, when the variety could be conveniently

reduced to one or a few kinds. This is parti-

cularly the case with routine and repetitive work.

Therefore, one method of reducing the wastage due

to the exietence and use of several ways of doing a

job is to formulate and implement a work standard

(2).

2 NEED FOR CHANGE 01. STANDARD

21 Guiding Principle

The Law of Parameter is a General Normative

Principle stressing the need for modification or

replacemert of an existing practice with respect to

the changes occurring in any of the components in

the system concerned (1). Law 5 of 'Library Science

-- Library is a growing organism -- reminds the

librarian that he is working in a dynamic context.

It implies that the attributes of the factors or the

factors themselves associated with the different

items of work in a library are likely to change. In

turn, this implies that a standard formulated to

guide a particular library Aork has to be reviewed

at appropriate intervals of tiLe and changes incor-

porated, if necessary, in consonance with the
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changing context. Only through such adaptation and

change of the standard can the use of it be made

productive, and the work .done according to it,

satisfy the Law of Parsimony in general and the Law 4

of Library Science in particular.

22 Frequency of Change

The change in the attributes of a compoi?.ent or

of the components themselves may be slow and gradual

in one system; it may be rapid and even sudden in

another system, or even at different points of time

in one and the same system. Between the two extremes

there can be various gradations of the rate of change.

Therefore, the frequency of review and revision of

standard is likely to vary from one systan to another.

it
3 SOOFE OF THE FAIER

1 Data is presented to show the change in the

incidence of different cataloguing features in books

over a period of time;

2 In particular, it is att empt ei to show t hat

there is today a larger proportion of books presont-

ing complexities in cataloguing than was the case

in the past;

3 There is a difference ir. tI :e incidence of the

cataloguing features in books in the Natural Sciences

on the one hand and the Human- ities and Social

Sciences on the other;

4 To use simple statistical techniques to test

the significance of the findings; and

5 To describe the procedure adopted in the

study, illustrating some of the managerial aspects

of working in a team.
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4 PROCEDURE

40 Steps in the Work
The work was done as a cooperative project by

six DRTC trainees. It was apparent t hat without
each o f t he part icipants 'clearly understanding the
purpose of the work and the systematic procedure to
be followed, there w:.11 be no consistency in the
work, and will lead to wastage of effort . Therefore,
to begin with, it was found helpful to outline the
procedure to be followed. This was done in a group
discussion by the members of the team. The steps
followed and the sequ3nce in which they were done
are mentioned below:

1 Laying down the objectives of the investi-
gation;

2 Decision on the library from which samples
for the study are to be chosen;

3 Decision on the kind of data to be collected;
4 Laying down the procedure for collecting data;
5 Pilot study;
6 Modification of procedure, if necessary;
7 Assembly, organisation, and presoitation of

data;
8 Analysis of the data using statistical tech-

niques; and
9 Making inference.

41 Laying Dcwn Objectives
The objectives of the investigation were stated

as follows:
1 To exclEine whether there has been an increase

over the years in the proportion of the books pre-
senting complexitier for cataloguing; and
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2 To examine the difference, if any, in Vila rate

of change of the complexity in cataloguing features

in the books in the field of the Natural Sciences on

the one hand and those in the field of the Humanities

and Social Sciences on the other.

42 Library to be Used

The survey of the cataloguing features of books

in the field of the Natural ScLences was done in the

Library of the Indian Institute of Science, Bangalore,

covering the Basic Subjects A to L. The survey of

the books in the field of the Humanities and the

Social Sciences was dane in the State Central Library,

Bangalore, covering the Basic Subjects N to Z. This

would serve the two objectives ;lent iored in Sec 41.

43 Decision on t he Pats to be Collected

Factors taken into consideration:- Our studios

on the structure and development cf tha universe of

subjects and of the fectorg Leading to the development

of documentation, have indicated that nolc-research

and paralle-research are being replaced in an increas-

ing measure by team - research and :ogoarch-in-series

respectively. It wag conectul'ed thst this change

could give rise to an thcreaso thg number of books

1 With tr.ultiple Fersolal Authorship

2 With Corporate Authorship;

3 With Collaboratcrs; and

4 Included in a Series.

If this could be established, t Ian w(-3 ray infrr" that
a larger proportion of the books pu'))161-Acl nowadays

would present complexities in cataloguing as compared

to those published in the past. 2ser ifore , it va s
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decided to collect data on the following cataloguing
features of a book:

1 Authorship
Per sonal
Corporate

2 Collaborator ; and

3 Series.
It was also agreed among the participants to use the
definition of each of the above terms as given, in the
Classified catalogue code, Ed 5 (1964).

44 Procedure for Collecting Data
441 Proforma

The headings in the ',rola/T.11 used fay: the collec-
tion of data were as follows:
1 Personal author
1.1 Single
1.2 Two

1.3 Three
1.4 More than three
2 Corporate author
5 Co:laborator
8 Series

Annotation.- It may be noted that the serial
numbers of the headings in the above proforma do not
run consecutively. the reason is as follows.
had earlier completed another project on the study of
the cataloguing features presented by 'tout 500 books.
In that work, w8 had formulated csrtain headings in
a proforma uued in the collection of data. Eaci: of
us had become very familiar with the notation of the
headings in that proforma. It was therefore thoncht
helpful to use the sane notation in the prolorna or
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the present work, lest it should lead to some con-

fusion.

442 Division of SubJect-Field

The collection of books to be examined was divi-

ded among the participants such that each got two

to four sub-'ect-fields. For example, one person

surveyed the books in Mathematics and Physics, another

person, Engineering, Chemistry, and Chemical Tech-

nolory; a third person the Biological Sciences; and

so on.

443 Number of Books Selected

Each participant collected data on approximately

160 books. The books were picked up one after the

other in the nec:uence in which they were found on

the shelves -- that is, in the classified sequence.

Care was taken to ensure that one and the same book

was not selected more than once. It was assumed

that this procedure was not likely to introduce any

bias in the collection of the data.

444 Record of_ Data

The data about each book was recorded on a

75 x 125 mm slip (See Set 46 for specimen).

45 Pilot Study

In order to ensure that the participants clearly

understood the procedure to be followed and that in

designing the proforma all the factors involved wore

taken into consideration, a pilot study was done.

Each participant collected and recorded data about

a few books available in the DRTC Library.
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46 Modification

Reviewing the data collected in the pilot study,

it was found that

1 The year of publication of each book should

also be recorded; and

2 That this information should be placed as the

very first line in the record, to facilitate sorting

the entries year-wise later.

Here iu a specimen of a record (data slip)

according to the proforma finally agreed upon.

1967

1.2/

8/

47 Assembly and Organisation of lata

1 The data rlirr wort, first rrouped into Lwo

categories:

1 Data slips giving informatiell abole. books in

the Natural Sciences; and

2 Data slips giving information about books in

the Humanities and the Social Sciences.

2 The data slips lot tte Looks in the :%,iural

Sciencee were divided (\tilting three particilants, each
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getting about 165 entries. Similarly, the data slips

for the books in the Humaiiities and the Social

Sciences were divided among the other three partici-

pants. Thus, there were six sets of data slips.

3 The data slips inleach set were arranged in

a chronological sequence according to the year noted

at the top of the record.

4 For each year, the total number of books

selected was noted; the number of books presenting

each of the cataloguing features mentioned in the

proforma (See Sec 44) was tally-marked. A table

was designed to present the data collected. Such

a table of data was prepared for each of the six sets

of data slips. Here is a specimen of the table:

Year Total N 1.1 1.2 7 1.4 1 2 I 5 6

1933
1934
1935

4
6
10

2
4
7

1

2

2

--

-
1

401 0114 sag

1

3

elrowl

11

5 The data from each of the six tables was

consolidated. It was then found helpful to group

the data into 5-year periods, beginning from 1E99.

The data for books in the Natural Sciences and those

for books in the IMmanities and the Social Sciences

were kept separate and consolidated separately.

5 DATA

Tables 1 and 2 give dtftails of the data on the

cataloguing features for the becks in the fiald of

Natural Sciences and Humanitier and Social Sciences.

rata prior to 1924 are not presented because of the

smallness of the samples.
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52 Table 2. Summarised Data

Total Number of 'Joel:3 = 9, o

Natural beienceo (NS) = 50C

Humanities and Social =
Sciences (HS) 4E01

O...., /NM OM 1111=1.

Cataloguing
Element

NS t HS
4.

N of Books % II of Booksl

1 Per Author

1.1 Single .. 331 66.2 451 92.4

1.2 Two-joint .. 9e 9.6 15 3.1

1.3 Three -oint .. 14. 2.6

1.4 Four -joint .. 8 1.6

2 Corporate Author 49 9.8

5 Collaborator '40 28.0

8 Series .. 14e 28.84110

.. DO

6 1.2

16 3.3

67 13.7

51 10.5

6 7TSVALISATIOh AND APALYSI6 OF. DATA

60 Period Studied

The figorea in Sec 63 to Sec 67 visualise

tho dr.ta cr, the eataloguint. features in

the fen of graph (curve). The date: represented

are for the period 1'140 tc. 1968. The ransom) for

tie acice of toss period are 33 fellows:

1 'iihe number of bookr selected in each of the
earlier years was L,onparatively umall;

2: For tte period earlier ..c 1940t the curve

repreoenting each of the cataloguing element wee

found oscillatory;

3 Tho trend in almost hll the cure becomes

fairly stEu.dy after 1940; and

4 It wa3 alto con3ecturnd tliat it to c inring
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and after the Second World War, that cooperative team

work in research, production, etc, became a prominent

feature; and therefore,

5 It may even be possible to predict for the next

few years on the basis of the trend observed in the

period 1940-1968.

The 5-year pericds were numbered as follows:

Years Number

1940-44 1

1945-49 2

1950-54 0 3
1955 -59 01 4
1960-64 5
1965-68 6

61 Test of Trend

611 Technique 01 Least 'Squares

. The trend represented by each curve was studied

using the technique of least squares. A regression

line was fitted for each curve,. using an equation of

the form

+pp where

X is the variable -- that is, the percentage inci-'

dente of a particular cataloguing featur3 such as

Single Personal Author, Collaborator,' and 'Series,

depending upon the curve under consideration,

p the period; and

0. and 0 constants.

The estimate of , that is, p _
sPf
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i=1

DB62

612 Table 3. Point ,3 On the Regression Line

1111.

I)
1.1 1.2 2 5 8

NS i HS NS I. hS NS i HS NS 1 HS
I

NS IHS

1 75.3 98.4 14.3 4.9 11.3 2.3 11.2 13.7 13.0 4.4

3 67.9 96.3 19.2 4.3 11.8 2.5 24.0 15.8 23.3 6.6

6 56.9 93.1 26.5 3.3 12.6 2.8 43.1 18.8 39.0 10.0

62 Notation Used

In each of the fgurus, the following notation

has been used

1.1 Single ''ersonal Author

1.2 Two-Joint Personal Authors

2 Oorporato 'LlAthor

5 conaborator

Series

x x x Hunanities and Social Science;_.

Natural Sciences

R ---R Regression Line

')15
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01 Fig. 1. Personal Authorship.
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6.1 Analysis of Variaiief.

The Analysis of Variasi.ee technique was used to

examine whether the likely txr)4 in the pattern of

incidence of the dLfIerent cate.loNwing.elements

could be predicted the basis of data collected

and trend recognised for the period 1140 'to 196e.
The hypothesis

i
= 0 1 for i 1 , 2 , . ..was

tested for some of the curves given in the preceding

sections. Since the sample used in the study is

small in relation to the total number of books pub-

lished, the Analysis of Variance could be helpfully

applied only to the cases where the regression line

shoved a fairly good angle of slope. This is found in

three curves for books in the Natural Sciences. These

curves are:
1 Single Personal Authorship;

2 Collaborator and

3 Series.

The ANOVA tables for the curves for these three ele-

ments are presented in t he succeedi ng sect ions . The

expected value of F is taken from Fcrrr.ulae and tables

for statistical work by C R Rao, S K and A

Matthai (1966)

641 ANOVA for Single Per sonyuthorshix in lact
Natural Sciences (rig 1)

Source cif 00c.c. MSS
r

Calc Exe (';ey!)

Regression 1 236.3 236.3

7.7

Error 4 25.2 7.0

Total 5 264.5
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Since Fcalc is greater than P
exp

the null

hypothesis is rejected, thAt is el3/ O. The trend of

incidence of Single Personal. Authorship in the

Natural Sciences is, therefore, significant and

predictable on the basis of the data collected.

642 ANOVA for Collaborator intita_jaituralAssel=a

(Fig 2)

F
Source df SS MSS

Calc Exp(5%

Regression 1 771.7 711.7

Error 4 329.9 82.5

8.6 7.7

Total. 1 ,C41.6

Since Fcalc is greater than P , the null hyro-
exp

thesisis rejected, that ise/ 0. . .The trend of

incidence of Collabon-tors in the Natural Sciences

is, therefore, significant and predictable on the

basis of the data collected.

643 ANOVA for Series in the Naaiugl Sciences (Fig 4)

Source df SS MSS
F.

"..,

Calc I Exp (5%)

Regression 1 472.2 472.4

Error 4 112.8 28.2

16.8 7.7

Total 5 585.2
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Since Fcalc is Ercater. than Pexp' the null hypo-

thesis is rejected, that is, / O. The trend of

incidence of. Sexier in the Natural Sciences is, there-

fore, significant and predictable on the basis of

the data collected.

7 FINDINGS

The following are some of the findings from the

analysis of the data for the period 1940-68.

71 Single Personal Authorship

The incidence of Single Personal Authorship is

decreasing with time both in the Natural Sciences as
well as in the Humanities and the Social Sciences.

72 Two-Jo int Per sonal Aut hor ship

The incidence of Two-Joint Personal Authorship

is increasing with time in the Natural Sciences. In

the Humanities and in the Social Sciences, it is very

slightly decreasing with time.

73 Corporate Author nip

The incidence of Corporate Authorship is increas-

ing with tune both in the Natural Sciences as well

as in the Humanities and the Social Sciences. The

rate of increase is comparatively (31ight in the latter

subject-fields.

74 Collaborator

The incidence of collaborators is increasing

with time both in the Natural Sciences as well as in

the Humanities and the Social Sciences. The rate of

increase of collaborators in the Natural Sciences is

quite significant particularly from mid-19!;(..s.
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75 Series
The incidence of Ser ios is increasing with time

both in t he Natural Sciences as well as in the Ifuma-
nit ies and the Social Sciences. The rate of increase
is comparat ively more steep in t he Natural Sciences.

8 CONCLUSION

81 Revision of Standard
It can be inferred from the results of the

analysis of the data present ed in t he preceding sec-
tions that at present , out of the total number of
books catalogued by a cataloguer in a given period --
say, one year --- there will be comparatively a larger
proportion of books presenting complexities, such as
Two-Joint Authors, Collaborators, Corporate Authors,
and Series than v,rould have been the case in the past .

Therefore, other factors remaining the same, a cata-
loguer will be able to complete only a fewer number
of books per year todr-y than might have been possible
in the past, say, even a decade ago. This leads to
three point s for consideration:

1 There will be need to modify the standard for
the number of books to be catalogued by a person in
a year, set up a few years ago ;

2 To maintain t he same performance standard as
in the earlier years in terms of the number of books
catalogued in a year , the methods of cataloguing' may
have to be modified so as to increase Vie productivi4
of the cataloguer or additional hands will have to be
employed; and

3 Since there is a predictable trend in the
higher incidence of the books presentir:u complexities

322



Work Standard DB92

for cataloguing, the two points for consideration

mentioned above will have to be taken up period i-

cally.

62 Further Studies Necessary

Studies such as the one presented in this paper

can be made in different areas of library work and

in different kinds of libraries so as to facilitate

1 Determination of the p'eriodicity of review of

changes and trends in the different areas of wo217.;

and

2 Revision and adaptation of existikig standards

of work, wherever necessary.

91 ACKNOWLEIGLIAT

We are crateful to Shri B S S Gupta, DRTC, for

guidance in the statistical analysis of data.

92 BIBLIOGRAPHICAL TiLFiREUCES

1 Sec 21 NEELAMEGnvli (A). Books and articles

guiding prinoiplc:s for presentation

of text. (Lice sc. 5;19W. Paper

Sec 98).

2 Sec 11 RANGANATHA.N (S R). Library administrE-

tion. Ed 2. 1959. Chap 14.

323



DRTO Seminar (7)(1969). Paper BA.

ANALYSIS OF SUBJECTS: A CASE STUDY.

M A GOPINATH, Lecturer, Documentation Research and

Traini2BCentre, and P JAYARAJAN, Research Assistant

to the National Research Professor in Library Science,

Banalor.

A knowledge of the structure and
development of the universe of subjects
is necessary for the design and develop-
ment of schemes for classification. For
this purpose, an analysis of the subjects
embodied in documents, with the aid of
the postulates and principles formulated
by Ranganathan, are' helpful. As a
case study, this paper presents data and
comments on the result of facet analysis
of an assortment of compound subjects
going with the (BS) Medicine. The inten-
sion of a large number of subjects embodied
in books published in recent years is
greater than those published during a
generation or two earlier.

Abbreviations Used:

(AI) = Anteriorising Z7MP_7 = Hatter-Property
Isolate Facet

(B3) = Basic Subject CP..7 = Personality Facet

LE2 = Energy Facet CsJ = Space Facet

CS!...7= Matter-Material CTJ = Time Facet
Facet

0 INTRODUCTION

A scheme for library classification is essentially

a scheme for classification of subjects. Therefore,

the designer and the reviser of a scheme for classi-

fication should have a thorough knowledge of the
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"structure" and "development" of the universe of

subjects.

01 Attributes of Universe of Subjects

Th6 various attributes of the universe of sub-

jects, with which a classificationist may be con-

cerned, are:

1 The attributes relating to the structure of

the subjects, such as

11 Kinds of phases and their pattern of com-

binations in the formation of complex subjects,

12. Kinds of facets and their pattern of com-

bination in the formation of compound subjects, and

13 Kinds of isolate ideas and the order of

arrays forming the focus in each facet of a subject; and

2 Attributes relating to the development of the

universe of subjects, such as

21 The rate of incidence of new seminal

ideas in each subject, and

22 Modes of development of new subjects.

02 Need for Reliable Data

The classificationist should be able to get

reliable data on these attributes of the universe of

subjects, in order that the scheme for classification

can be fitted to

1 Give a coextensive and expressive representation

of the subjects embodied in documents; and

2 Keep pace with the developments in the universe

of subjects.

For this purpose, the classificationist should conduct

different kinds of surveys and make use of the find-

ings, as far as possible, in the design and develop-

25
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ment of the schemes for classification.

03 Scope of the Paper

This paper presents a case study in gaA:hering

information on one of the attributes of the universe

of subjects. In particular, it attempts to study the

1 Growth in the number of facets incident in a

set of compound subjects going with tree (ES) Uedicine;

2 Pattern of conbinatiori of different kinds of

facets in the set of compound subjects going with

the (BS) Medicine;

3 Incidence of sub- facet: in the Basic Facet of

the compound subjects going with the (ES) Medicine;

4 Incidence of sub-facets in the :f-,olate ideas

forming facets of the compound subjects going wtth

the (BS) T.Tedicine; avid

5 Incidence of different kinds of phases in the

complex subjects with ledicine in at least one of

the phases.

PROCEDUPE

As a first step, all the entries for books

listed under the subject heading 1MQ4jcine" in the

Englishcatalaue (1925) and in the British national

bibliography (= BNB) (1951 and 195 ?) were selected

for study. Documents which would go with such

subjects as Fire Protection, Prot ction from Ex-

plosive, etc, were not selected.

11 'Table 1. Total Nunber of Books Selected.

Total Number of Books
Source 14

Selected 1Listed (Approx)11

English catalogue (1925) 25 13,000 0.2
la.NB (1951) 325 16,000 2.0

BNB (1967) . 530 27,000 2.0
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It can be seen from the above table that b,.t-

ween 1925 and 1951, there is an increase in th,, ,---

centage of books on subjects going with the (BS)

Medicine. The percentage, however, remains s2

between 1951 and 1967. Of these, there is no

book having complex Fubject in 1925: there ar,

25 in 1951, and 30 in 1967 (See Sec 6)..

12 Method of Analysis of Subject

The first five steps of the standard procedure

of the nine steps for classification of a document

laid down by S R Ranganathan (2) were applied.

The title of each book was made expressive by

filling up the ellipsis, as far as possible.- In

the case of the books listed in the English catalogue,

the detection of the was difficult, because

of the alphabetical orrcngement of the entries of

the books without any Feature Headings. But in the

case of the MB, the specific Feature Headings of

each entry was helpful in filling up the ellipsis.

2 FACET ANALYSIS

The data collected were grouped according to

the number of facets forming components of the eon -

pound subjects. In tile countiiw of facets, the

(BS) and the (AI) ware each tak,./, as a facet.

Table 2 in Sec 21 gives data on the incidence of

facets in tie' compound subjects roint; with the (BS)

Kedicine for the years 192, 1951, and 1967.
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21 Table 2. Number of Facets

N of
Facets

1925 1951

N of of ti of % of
books 125 books 300

1967

4 of %of
500

1 A 16 1.) 3.3 10 2.0

2 9 36 71 23.7 65 13.0

3 4 16 '93 31.0 170 34.0

4 7 28 95 31.7 171 34.2

5 1 4 31 10.3 75 15.0

6 - - - 9 1.8

22 Trend in the Incidence of Facuts

1 The node of ircidence of facets is between

3 and 4 in 1951 and 1967; it is 2 in 1925.

2 "Theie is a deczease with time in the per-

centage of subjects having 1 and 2 facets, and an

increase of thou° with 3 or morr. 1:?.3et.3. indi-

cate,; that books published recent years embody

subjects of greater intension'thc.n in the earlie:

years.

3 COIIBINATION OF vAOLT6

31 Two-Faceted Suojects

Table 3 in Sec 311 gives data on the different

kinds of combination cf facsts in -wo-faceted

subjects.
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311 Table 3. Two-Faceted

Subjects

Subjects

EA32

SN Kind of
Combination

1923 19!-,1 1967

N of
books

rf, of

25
N of
books

of
300

N of
books

5 of
500

1 (BS) "(AI)

2 (BS) . CS12
3 (BS) ; Z71M712

4 (Bs), 271P12

Total

20.0 16 5.3 10 2.0

3 1.0, 5 1.0

1 4.0 41 13.7 40 8.0

3 12.0 11 3.7 10 2.0

9 36.0 71 23.7 65 13.0

312 Annotation

Among two-faceted subjects,

1 The combination (BS)"CAI2 has the maximum per-
centage of books in 1.925. But it decreases in the

later years. This indicates that the production of
reference books on Medicine as a whole in UK, is declin-
ing,

2 The combination (BS) .CS1:7 has.the same per-

centage of books in 1951 and 1967. Thus, there is no
change in the trend in the production of books giving

descriptive account of Ledicine in UK.

3 Thecombination (BS) ;.C1L121_7 has the maximum

percentage of books unbodying two-faceted. subjects,in

1951 and 1967. Amon.; these, the books on "Disease in

general" are dominant. It is maximum in 1951.

4 The percentage of books with the combination

(BS),Z7.1P12 had decreased during the later years.
There is thus a fall in the production of books on

"Organ gua Organ" in 3Jledicine.

32 Three-Faceted Subjects

Table 4 in Sec 321 gives data. on the different

kinds of combination of facets 77.n three-faceted

subjects.
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322 Annotation

Among the three-faceted subjects

1 The combination (B3) ,C1P12;[1101] has the
maximum number of books during 1951 and 1967, and none

at all in 1925. Most of the subjects with this combi-

nation are of the kind "Disease of human organ", and a
smaller number on "AnE'Dmy" or "Physiology" of human
organs.

2 The combination (BS);Z71MP1_7;CE2 has about 12

per cent ofthe total number of three-faceted subjects,

during each of the years 1951 and 1967.

There was only one book with this combination in

1925. Most of the subjects with this combination. are
.

of the kind. "Therapeutics of Disease", and a snail num-
ber on either "Etiology" or "Diagnosis", or "Pathology"
of disease,

3 The combination (BS);L71M712"(AI) shows, an in-
crease in percentage. in 1967. This implies the produc-
tion of a large, number of reference. books, such as

Encyclopaedia .and. Dictionary on subjects of greater
intension.

4 The combination.(BS)"AI)"(AI) has one book each
in 1925 and in 1951; It is a "Biographical Serial".

5 The coMbination. (BS)"(AI).Z7S12 has two books
each in 1951 and in 19'67. Thio combination represents,

,

in this case study, "HistoryofMedicinein :Great
Britain". '

6 The combination (BS).L7S1_7"(AI) representing

"Medical Statistics in Great Britain" has one book

each in 1925 and 1967.

7 The subject represented by the combination

(BS) ,f1P12;C1L11112 was "Strontium-90 in the bone of

the huMan body". Here, Strontium-90 is deemed as a
manifestation of L7M152.

33 Four-Faceted Subjects

Table 5 in Sec 331 gives data on the different

kinds of combinations of facets in four-faceted subjects.
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Analysis of Subjects EA34

332 Annotation

Among the four-faceted subjects

1 There seeus to be an increasing incidence of

reference books during 1967. It is 7.2 per cent as

against 4 per cent in 1925 and 1951. This may be

an indication of the trend in production of more

reference books on subjects of greater intension;

2 The combination (BS) ;r1I1P12;C1132,C2P12

has the lowest percentage of books in 1967 of the

three years under consideration. Most of the sub-

jects in this combination of facets are of the kind

"Methods of treatment of diseases in general".

3 The Host ;object (BS),C1P1_7;r1MP12 has the

maximum percentage of books in all the three years.

It is 12 per cent in 1925, 15 per cent in 1951, and

22 per cent in 1967. The majority anong these sub-

jects is on "Treatment of Disease of Organ". This

is represented by the combination (BS),C1P1_7;

L-11lP1_71Z71E2. The combination (BS),C1P12;.

C1MP1.7"(AI) occurring in 1951 and 1967 represents

reference books largely on "Disease of an organ of a

human body". This combination (BS),Z-11312;271M1312;

C1MP22 represents oubjects such as "nenetics of

the neurological disorders in human body".

4 The combination (BS) ,r1F12,r1P220142212 has

books only in 1951 and 1967. This represents subjects

such as "Metabolism of cerebrospinal fluid".

34 Five-Faceted Subjects

. Table 6 in Sec 341 Oyes data on the different

kinds of combination of facets in five-faceted subjects.
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342 Annotation

1 The combination (BS),Z-1212; L-1MP12: Z-1E2,

r2P1_7 has the maximum number of books among the

five-faceted subjects. In 1951, it had 6 per cent

and in 1967 nearly 8 per cent. This combination

usually represents subjects dealing with a particu-

lar method of treatment of diseases of an organ.

2 The combination (DS),Z71P12;r1M21_7:C1E2"

( AI ) shows cut increase from 1.3 per cent to 3.2

per cent from 1951 to 1967. This shows an upward

trend in the production of reference books on

"Treatment of disease of a particular organu.

3 Similarly, the combination (BS) ; C11212 ;

1-10, Z721)12 " ( AI ) also shows an upward trend

in the production of reference books on subjects

such as "Particular method of treatment of disease"

in 1967.

35 Six-Faceted Subjects

Table 7 in Sec 351 gives data on the different

kinds of combination of frxets in six-faceted

subjects.
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Analysis of Subjects EA42

4 INCIDENCE OF DIFFERENT KINDS OF ISOLATE IDEAS

Table 8 in Sec 41 gives data on the incidence

of different kinds of isolate ideas in' the subjects'.

analysed.

41 Table 8. Incidence of Different Kinds of
Isolate Ideas

SN Kind of
Isolate

1925 1951 1967

Total
,c. OI
25

____,

Total of
300 Total

of
500

1 (AI)

2 (T)

3 ('S)

4 (E)

5 (tip)

6 (MM)

7 (P)

40.0

-

2 8.0

7 28.0

11 44.0

10 40,0

45 15.0 99 19.8

9 3.0 9 1.8

18 6.0 35 7.0

151 50.3 271 55.0

255 85.0 459 91.8

3 0.6

166 53.3 389 77.8

42 Annotation

1 It is evident from Table 8 that (MP) isolates

have the maximum percentage of. incidence in different

compound subjects going with the (BS) Medicine in

each of the three.year$ under study. Further, its

percentage of incidence is also on the increase with

time. A majority of (LIP) isolate ideas studied re-

lates to different kinds of "Disease".

2 The (P) isolates also have a good percentage

of incidence in compound subjects going with Medicine

and it is also increasing with time, A majority

of the (P) isolates refer to the differer organs

of the human body. However, there are a few (2P)

isolates also -- it is 2 in 1925 and 50 in 1951 and
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EA42 Gopinath and Jayarajan

87 in 1967. These refer to different methods of

treatment of disease, such as X-Ray Treatment.

3 The percentage of incidence of (E) isolates is

also increasing with time. These isolates largely

represent the idea of "Treatment".

4 The percentage of incidence of MO, (S) , and

(T) isolates is low in all the tYree years under

study. This indicates that most of the compound

subjects going with the (BS) ITedicine are not Space

and Tine oriented.

5 The percentage of incidence of (AI) is en the

decrease in later years. In the earlier sections,

we observed that there is an upward trend in the

production of reference books in subjects of great.

intension. The decrease in the percentqge of inci-

dence of (AI) as a whole nay bu due to the fact that

the incidence of non-reference books is greater in

later years than that in 1925. Thus, although we have a

lower percentage of incidence of reference books in

later years, we have a great nunbur of books es com-

pared to that in 1925.

5 ANALYSTS OF SUB-FAnTS

The sub-sections of this s,:ctien win. 1,e devoted

to the analysis of sub-facets o tYc facets foruing

compound subjects go:Lg VAL the (S) MAicine. in

this study, the Space Facet, Title and tl',G

Anteriorising Isolate Pauet are excluded as they are

generally facets contion to nany caLpoLnd subjects

going with different WI). Th., (E) isolatLs are

also excluded as they do not h vc. more then on-i sub-

facet. By 'Sub-facet' is meant aLy compon:nt of a
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87 in 1967. These refer to different methods of

treatment of disease, such as X-Fay Treatment.

3 The percentage of incidence of (E) isolates is

also increasing with time. These isolates largely

represent the idea of "Treatment".

4 The percentage of incidence of (M) , (S) , and

(T) isolates is low in all the three years under

study. This indicates that mos of the compound

subjects going with the (BS) Medicine are not Space

and Time oriented.

5 The percentage of incidence of (AI) is on the

decrease in later years. In the earlier sections,

we observed that there is an upward trend in the

production of reference books in subjects of great.

intension. The decrease in the percentage of inci-

dence of (AI) as a whole may be due to the fact that

the incidence of non-reference books is greater in

later years than that in 1925. Thus, although we have a

lower percentage of incidence of reference boos in

later years, we have a groat number of books es com-

pared to that in 1925.

5 ANALYSIS OF SUB-FACETS

The sub-sections of this section will be devoted

to the analysis of sub-facets of the facets forming

compound subjects going with the (DS) M'Aicine, in

this study, the Space Facet, Tinu Facet, and tFle

Anteriorising Isolate Facet are excluded as they are

generally facets common to many compound subjects

going with different (BS) . Thu (E) isolates are

also excluded as they do riot hwe more than one sub-

facet. By 'Sub-facet' is meant any component of a
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Basic Subject or of an Isolate forming a facet of a

compound subject. For example, in the Basic Facet

Medicine, "Medicine" is one sub-facet, and

"Child" is another. Similarly, in "Infectious Dis-

eases", "Disease" is one sub - facet and rInfection"

is another, and so on.

51 Sub-Facets in the Da6ic facet

Table 9 in Sec 511gives data on tae number of

books

books

for

511

and their percentage to the total number

for Basic Facets having only one sub-facet

those having two sub-facets.

Table 9. Sub-Facets in the Basic Facet

of

and

1925 1951 1967
N of
Sub-facets N of

books
% of
25

IT of
books

of
300

N of r6 of
books 500

1

2

19 76.0 231 77 408 81.6

2 6 24.0 69 23 92 19.4

512 Annotation

There is a sli,),.ht decrease in the per-

centage of books having two sub-facets in the

Basic Facet. These are all Specials Basic Subjects.

52 Sub-Facets in L-1P12

Table 10 in Sec 521 gives data on the number of

boOks and its percentage to the total number of

books; for the different number of facets in Z71 P12.
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521 Table 10. Sub-Pacets in flF12

9/1
N'of'

Sub-Facets

1525 1951 1967

N of
books

% of
25

N of
books

% .)f

300
N of
books

% of
500

1

2

3

1

2

3

4 16.0

16.0

-

27

90

15

9.0

30.0

5.0

28

220

40

5.6

44.0

8.0

522 Annotation

In recent years, there is a significant increase

in the number of Z-1P1.7 isolates having two and three

sub-facets. This may be taken as indication of sub-

jects with greater intension appearing in book-form.

53 Sub- Facets in L71P2_7

Table 11 in Sec 531 e:iyes data on the number

of books and its percentage to the total number of

books for the different number Of sub-facets incident

in 271P22

531 Table 11. Sub-Facets in /-1132 7

1 N of
SN Sub-Facets

L

1925 1951

N of yo of. N of % of
books 25 books 300

1967

2

1 0.3

3 1.0

N of % of
books1500

5 1.0

9 1.8
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532 Annotation

There is an increase in the incidence of two-

sub-faceted r1P22 isolates in 1967. This also shows

a higher incidence of subjects of greater intensior

appearing in book form.

54 Sub-Facets in 011,2112

C1/11417 isolates occur only in 1967. There

are only 3 books having subjects with rivElj isolates.

Of these, two flet7 have each two-sub-facets, and

the other has only one sub-facet.

55 Sub-Facets in f11l)7

Table 12 in Sec 551 gives data on the number of

books and its percentage to the total number of books,

for the different number of sub-facets in ZMP2.

551 Table 12. Sub - Facets in Z-LTP2

Sid
N of

1925

Sub- N of
Facets books

1951 1967

(;10 of N of % of 11 of of
25 books 300 books 500

1 1 7 28 141 47.0 291 58.2

2 2 4 16 86 28.6 102 20.4

3 3 - - 28 9.3 66 13.2

552 Annotation

There is an increase in the percentage of inci-

dence of subjects having (MP) isolates with only one

sub-facet and those having three sub-facets. But

in the case of two sub- facets, there is a decrease

in 1967. These distributions indicate that there

is a trend towards a'deeper study in Property Facet
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(largely of Diseases of the Human Sody) of the Com-

pound Subjects going with he (B3) Yedicine.

56 Sub-Facets in [2.21_7

Table 13 in Sec 561 gives data on the number of

books and its percentage to the total number of books,

for different number of sub-facets in 17212112.

561 Table 13. Sub-Facets in L-2P1_7

SN

41,6.1

N Of.

Sub -
Facets

1925 1951 1967

N of
books

of
25

N of
books

;f, of

300
N of
books

0 of
500I

1 1 2 8 22 7.3 34 6.8

2 2 28 9.3 53 10.6

562 Annotation

There is an increasing intensification in the

study of Treatment Facet in '4ediire,for most of the

isolates forming Z72P12 fJpr3sent (Afferent methods

of Treatment.

57 Observation

Because of the st.a 1l nambe of books analysed,

the analysis of sub-facato does not give clear indi-

cations of trend. Analysis of c large number of

documents may give useful results.

ANALYSIS OF COttPLEX SUBJECTS

Table 14 in Sec 61 gives data on the number of

books having Complex Subjects involving &.iferent

kinds of phase relation. The 7ercentages are of
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the total number of books selected each year.

Table 1 in Sec 11)

61 Table 14. Kinds of Phases

(See

SN
Kind of
Phase
Relation

1925 1951 1967

N of Vo of
books 25

IT of
books

cit of

325
N of
books

of
530

1 General 6 1.8 7 1.3

2 Bias 17 5.2 15 2,8

3 Cowparisen

4 Difference - - - _

5 Tool - - 2 0.4

6 Influencing 2 0.6 6 1.1

Total 25 7.6 30 5.6

62 Annotation

Fifty-five books out of the to',J11 of 8e0

selected for this care study, have complex subjects

involving 'Phase Relation. The form a relatively

small percentage. Among these, Bias Phase Relation

has the highest incidence in 1951 as well as in

1967; followed by General Phase Relatior and

Influencing Phase Relation. Tool Phase has only

two books and that too only in 1967.

7 CONCLUSION

71 General Trend

The analysis of facets, sub-facets, and phases

of different'subjects going with the (BS) Medicine,

shows that

1 The books of recent years embody subjects of
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greater intension thar those of a generation or two

earlier; and

2 There is a tendency towards the production of

reference books on subjects of greater :'.ntension,in

recent years;

72 Implication to the Classificationist

The implication of these facts to the classi-

ficationist is that lie should

1 Provide for and develop guidirg principles

helpful in determinng the position of the newly

emerging Basic Subjects and Isolate Ideas in the

place appropriate to them, without violation to the

overall filiatory sequence of subjects; and

2 Develop a versatile notational system that

has built-in capaoity to accommodate new Basic Sub-

jects and Isolates as and when they occur, in their

respective schedules.

73 A Suggestion.

The methodology suggested and the analysis made

in this paper are largely for the purpose of demons-

tration. The results obtained should be taken as

tentative. However, if this kind of sarvey is made

with a large number of documents, taking compound

subjects going with each ?lain Subject as given in

the schedule of Main Subjects in the forthcoming Ed 7

of Colon classification (1), a more reliable picture

of the structural and developmental aspects of the

Universe of Subjects could be obtained. Such finding
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would be of value in formulating guidir6 principles

foa, work in the idea plane and in developing and

utilising a versatile notational system in the design

of a scheme for librarj classification.

3 BIBLIOGRAPHICAL M:?ERFNCES

1 Sec 73 RANGANATHAN (S R). Colon classification,

Ed 7: A preview. (Lib sc. 6;1969;

Paper M, Sec 1).

2 Sec 12 --. Prolegomena to library classifi-

cation. Ed 3. 1967. Chap SB.
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EXPRESSIVEYESS OF SUTVECT IN TITLES OF ARTICLES: A

CASE STUDY.

S SEETHARANA, Defence Institute of Physiologyand

Allied Sciences New Delhi Cantonment 10.

The Title of an article is one of the
first points of contact of the reader and of
the documentalint, with the subject of the
article. Elements in the Title are used in
recalling and idr:ntifying an article. The
Title is the starting point in classifying a
document by the Postulational Method. Cer-
tain kinds of KTIC indexes are essentially
based on Titles of documents. A Title that
expresses coextensively the specific subject
of an article will be of help to the reader
in selecting articles for perusal; it will
also be of help in documentation in various
ways. Data on the extent of expressiveness
of titles of an assortment of 300 articles
appearing in medical periodicals are pre-
sented. Only about 3 per cent of the titles
are fully expressive. AbouC 22 per cant of
the titles are less than 5C) per cent expres-
sive. The ellipses in the title. are of
various kinds -- omission of Basic Subject
Term, Personality Isolate Term, Natter
Isolate Term, and of Energy Isolate Term.
Use of Derived Composite Terms,
Synonymous Terms, and Eponymous Terms, is
also a common feature. A cooperative approach
on the part of Author, Editor, and Documenta-
list in formulating guiding principles for
the construction of helpful titles of articles
is necessary,

1 TITLE OF A DOCUMENT

11 Definition

The term 'Title' has been defined us the name

of a work, such as a book, an article in a periodibal,

a technical report, a patent, and a standard (5).
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12 Kinds of Title

Titles have been distinguished as Eain Title,

Sub-Title, Alternative title, Short title, Half title,

Running title, and Binder's title, depending upon

the function and the position of the title in the

document. On the basis of the extent of expressive-

ness of the subject content of the document, titles

may also be grouped as Tell-tole or Txpressive title,

Fanciful title, and Elliptic title (5,9).

13 Use of Title

1 Being the name of a wer, some elements in

the title, if not the whole of it in some cases, are

remembered and used by readers in recaLlinL the

document;

2 Usually the title is expected to give a

broad idea of the subject of the document concerned;

3 The first contact of the reader and of the

documentolist with the subject of a document is

often by way of its title;

4 In classifying a document we begin with

the raw title of the document and through a series

of stets arrive at the title expressing the specific

subject of a document; and

5 The preparation of certain kinds of documehta-

tion lists may be totally dependent on the title of

documents.

14 Need for :xi:ressive Title

An Expressive T:A]e is one that coextensively

represents the subject of a do-,211,..ent. The helpful-

ness of Ex;:rossive Titles in conserving 11,, intel-

lectual potential of readers any of cocumentCiists

has been pointed out ( ) . the developmerct
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of certain kinds of KWIC (Key Word-In-Context) inci,:,,xes

based on the title of documents the need for tit)..0

coextensively expressive of the subject ofdocumlnts

has been realised in an increasing measure ( 2 ). Tn

the preparation of documenhition be.sed on contents

pages of periodicals as was practised the In3j0c

list, the helpfulness of Expressive Titles is e7k0ent.

The Indian Standards Instituticn has 'keen seed of

the problem in connection with the recommendation:

for the contents page of a periodical. and the pr

of an article (1, 10).

15 Scope of the raper

This paper presents data on the extent o:

extensiveness of titles o: on assortment of art' .

The different kinds of ellipse~ that occurred

titles studied ore also mentioned.

2 'IMMURE
21 Articles

An assortment of 3(,C -articles pulf.fthed L

ent medical periodicals during i(J17 and 1,368 w

in the study. A bibliographical entry was

each article on a standard eatt,lvguinr slip.

22 Analysis

Each document was peturied %nd suLject

facet analysed according to the :iet;lod of Fostulateo (

( 8 ). Separate entrie3 vere Lade fo*i each of the

subjects in a multifocal document. The Title

Standard Terms (Step 5) was comparer: wlth the 1:tx

Title -- thtlt is, the title of tle document. For

each document, the Kernel Terra: not found in the

Raw Title were counted and recozded. Each of such
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Kernel Terms was also selaratel-ty noted on a catalogue

slip for further study.

Example:

Raw Title:

Title in fitandalu

Terns at Step 5

of the NetLod

of Post'lates:

Number of Kernel

Terms in the

Raw Title

Number of Kernel

Terms in the

Title in Stan-

dard Terms

Thorefore, the per-

centage of cxrres-

siveneos of the

Raw Title is:

Treatment of tuberculosis.

Child Medicine (3S). Lung J117.

Tuberculosis-Acute Z7Mig.

Treatment ng. Strepto-

cillin EZ1?1,7.

2

6

33.3

3 DATA ON JER0ENTA05; OF ILX1RIS31VLAI_EZ

The following tPble presents data or tEe 1)ercen-

tag° of expressiveness of the titics and the

number of rPw titles having a civen porPentnge 01

expressiveness.

SN

a

1

2

Expressive-
ness of Raw
Title in %

N of

.111..111moMMII,O.M.O.1.1.411w

ICure:- I ci

lntivc
Titles tot%1

of 4^1G.J. loW}1 Curr,11-

fL2i...1Dg at
300. ... ,...e _

b (4

10 19 3 1.0 1.0

20-29 1 5.0 (.0
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SN

a

Expressive- ! N of I Oumu-
ness of Raw I Titles ,lative
Title in % ' 4tal

% of total
x 100
300
e

Cumu-
lative

3 30-39 18 36 6.0 12.0

4 40-49 31 67 10.3 22.3

5 50-59 66 133 22.0 44.3

6 60-69 55 188 18.3 62.6

7 70-79 45 233 15.0 77.6

8 80-89 57 290 19.0 96.6

9 90-99 0 290 0.0 96.6

10 100 10 300 3.3' 99.9

11

41 Annotation

1 Only about 3 percent of the title were fully

expressive.

2 About 22 percent of the tilaes were lest than

50 percent expressive.

5 ELLIPSIS IN TITLE

51 Kinds of Ellipsi,z

2rom the data given shove it is seen that nearly

97 percent of the titles contained some ellipsis or

other and therefore, were rot coextensive with the

subject of the doc.iment. The titles with Mip8is

were further examined. The followinr table presents

data on the kinds of ellipsis.

SN Ellipsis of Titles
i (out of 300)

1

2

3

4

Basic* subject term
Personality isolate tern
Uatter isolate term
Finera isolate term and

2P../ term

78
0")"c
36

47
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52 Examples

521 Basic Subject Term

1 GEORCIE (R B) and others.- Roentgenographic

appearance of viral and mycoplasm pneumonias. (Aver

rev res.') dis. 96;1967;1144-50).

2 STEWART (T G) and others.- Role of radio-

therany in the management of rIalignant tumours of the

salivary glands. (Amer j roentgenol. 102;1966;100-8).

In each of the above examples tht, Basic Subject

Tarn 'Medicine' is not mentioned.

In a title of a document dcalinc with a Complex

Subject presenting a Phase Relation, the Basic Sub-

ject Term nay not be mentioned in both of the two

phases. In the title "X-ray spectrom for orthopaedic

surgery "; the missing Basic Subject terns are 'Radia-

tion physics and Medicine'.

The high incidence of ellipsis of Basic Subject

tern may be explained by the fact that its mention

in the title of an article may not serve any useful

purpose from the point of 7iew of the specialist

reader. It would be considered redundant as the

other Kernel Ideas in the title usually indicate the

main subject to which tho article belongs. Further,

among the articles published in a periodical devoted

to a particular subject-field, there is a fair amount

of homogeneity that the need for rt.solution of hononyA

among subjects of the article° by the use of Beale

Subjects arises rarely. Thus, the omibsion of the

Basic Subject term from the title of articles is a

counon feature in most of the subjects.
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522 Personality Isolate Term

Por subjects going with the Main Subject "Medicine",

the "Organs" of the human body constitute the schedule

of Personality Isolates, in Round 1, Level 1.

In the title,

Mucous gland hypertrophy in babies and

children aged 15 years or less. (Brit j

dis chest. 62;1968;11-8),

the organ affected is the "bronchus". It is not ex-

plicitly mentioned in the title. The cases of omis-

sion of explicit mention of the Organ Isolate -- that

is, Personality Isolate -- were of the kinds mentioned

in the following table:

SN Kind of Omission Example of Title
Personality
Idea not re-
presented in
Title

1 True omission Treatment of tuber- Lung

culosis

2 Organ Isolate im- Treatment of phthi- Lung

plied in Disease sis (Phthsis = Tu-

Isolate berculosis of lungs)

3 Use of generic Disorders of the uri- Urethra

name of organ niary system.

system when a ( Disorders ci' ure-

specific organ thrt alone dealt

of the system with)

is dealt with

4 Use of generic Physiology of duct- Spleen.

name of organ less glands. (Deals Thyroid.

system alone with Spleen, Thyroid, Hypophysls.

when several, but Hypophysis)(It is a

not all, the or- rnultifccal subjcet)
gans of the sys-

ten are dealt with

352
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523 Matter Isolate Term

Yost of t;le isolates deemed to be manifestation

of the Fundarental Category Matter, were Matter-

Property Isolates. klmost all the Matter-Property

isolates occurring in the suboects studied, repre-

sented one disease or other.

There were two broad categories of ellipsis of

Matter-Property isolates. These were:

1 Host Metter-P.:operty Isclatn; and

2 Qualifier to the Host Isol:Ite.

As in the case of Personality Isolates, the

cases of omission of explicit mention of Vatter-Iro-

perty Isolate L the titles of c.rticles v!ere of the

kinds nentionod in the following table:

SN Kind of Oriosion
Matter-Propert
solate not re-ENample of Title .Isolate

y

rzetiented in

1 Idea of disease X-ray spectrum for -,tructurP1
in lied by other
terms in the

ortLopaodc
Lvrery

disease

Title

2 Mention of one
disease onlj
when the aPticie
deply with other
diseases also

CLronic bronchitis
(1salo vii is

EmihyseTia tiro)

Emhyeema

3 Use of a. sinee
generic tem
when the arti-
cle deals with
several speci-
fic diseases

4 Name of d!or.ase
contained in a
Deriver; Corio-
site 'Fern

Discaser of the (NaLle of the

respitory 3y3- specific
tem. divelse0

Chiari arRnoliec

Treatment cf lhLh- Tuberculo-
Isis (t1)e derived Si3
ccw:t4te
"fhthisis, dorote
tuberc4oris of
lung)

- - allaaanmaadaMalla 11041.110 IWO.* aallainaii, alba. Ow alalarawa. .11.41.6.
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The use of synonymous and eponymous terms to

name a disease is a commo feature in many titles

in the medical field!

Examplet of Synorm:

1 For liFood and mouth disease, synonyms used

are "Epldenic stomatitis", a41d "Epi400tic

stomatf_tis".

2 For "Lymphogranulomatosts", synonym used is

"Hodgkin's disease".

3 For granulomatosis",synonym used is

"Schuller-Christian disease".

Examples of EPonYm!

Addison's disease

Bazin's disease

Caisson disease

cushing's disease

Hansen's disease

rodgkin's disease

Little's ,lleease

Exhuller-Christian disease

Vaquez's disease

Weil' s disease

53 Qualifier in Latter-Fs:cperty Facet

The Qualiiiers occurring in the Yvtter-Property

Facet were mostly those qualifying the Post Isolate

"Disease". The QualFiers could be grouped as asso-

ciated with or representing t6e !ollowing:

1 Causative agent 5 Duration of disease

2 Epidenicity (LocalisWoL) 6 Sivns and symptoms

3 Mode of transnission

4 State of disease

531 Causative sgtni

Qualifying Kernel Ideas denoting the causative

agent are not mentioned in the title of some of the
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documents. Sometimes a generic name is used. Here

are two examples:

SN article a agent dealt with
Term in the Title of Specific causative

1 Bacterial infliction Salmonella (infection)

2 Poisoning Ohloropromazine

(poisoning)

532 Epidemicity

Qualifying Kernel Ideas, such as 'Endemic',

'Sporadic', and 'Pandemic' denoting the localioation

of the disease are not exhlicitly mentioned in the

title of some of the articles.

533 rode of transmisoion

Quslifying Kernel Ideas, such an 'Infectious',

'Non-infectious', 'water-borne', and 'air-borne'

denoting the mode of transmisslen of the disease are

not explicitly Lentioned in the titles of some of the

articles.

534 StsR.e of disease

Qualifying Kernel Ideas, such as 'Irimay:!',

'Secondary', 'Tertiary', 'Symptomatic', and 'Asympto-

matic' denoting the stage of the disease are not ex-

plicitly mentioned in the titles of some of the arti-

cles.

535 Duration of dit.;pase

Qualifying Kernel Ideas, such as "Week's duration"

and "Yonthis duration" denoting the duration of the
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disease are not explicitly mentioned in the titles of

some of the articles. Example: Title of Article:

"Reiman's periodic disease", From the article, it

was noted that the duration of the disease was six..

days.

536 Signs and Symptoms

Ideas denoting signs and symptoms of a disease

helpful in its diagnosis are extensively discussed

in many articles. Such Qualifying Kernel Ideas may

include "blood pressure", "ptlse rate", "State of

appetite"; PI/omitting", and various kinds of struotu7

ral abnormalities such as displacement, dislocation,

and tumour. These ideas are not explicitly mentioned

in the titles of some of the articles.

537 Frognosis

Qualifying Kernel Ideas such as "chronic", "good",

and "fatal" denoting prognostic characteristics of the

disease are not explicitly mentioned in the titles

of some of the articles. Example: Title of article:

"Hodgkin's disease of the lung with cavitation". A

perusal of the article showed that the prognosis had

been indicated as "fatal".

54 Energy Isolate Term

Viany articles dealt with the diagnosis, prevention

or treatment (or a combination of these) of

disease. The cases of omission of the explicit men-

tion of the Nero? Isolates in the titles of articles

were of the kinds mentiorA in the following tables
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Sli Kind of Omission Exmple of. Title
Energy Isolate
Idea not repre-
sented in Title

1 True omission Temporal meningio- Diagnosis.

cele (Deals with Surgery.

diagnosis and sur-

gical treatment)

2 Use of Derived Ascheim-Zardek test.

Comrosite Term Babinskile eign.

and/or Eponymous Billroth operation.

Term

55 Isolate Term in /"21)2

An isolate in r20 may be of the following

kinds:

1 The technique;

2 The aid;

3 The chemical / drug;

4 The apparatus;

5 The environmental. conditions Os pressure,

temperature, etc; and

6 The time element,

involved in the diagnosis, or treatment, of the

disease concerned. The title of an article may not

explicitly mention the name of the technique etc.

The cases of omissicn of the explicit mention of

no isolate term were of the following kinds:
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SN Kind of Omissioni Example of Title Idea not reIsolatep-
iresented in
iTitle

1 Temporal meanin- Fneumoence-
giocele (Deals phalogram
with diagnosis
using Penumo-
encephalogram)

2 Diagnosis of uri- Renography
nary tract tuber-
culosis (Reno- Radio-active
graphy using sodium iodo-
radioactive so- hippurate
Alum iodohip-
purate)

1 True omission

2 Use of a generic
term when a spe-
cific technique
etc is dealt
with

3 Use of Derived
Comvsite Term
and/or Eponymous
tarm

3 Acute melioido-
sis in a sol-
dier home from
S Vietnam,

4 Treatment of
angina pecto-
ris

Radiotherapy of
cervial lymph
node

Wasserman test.
Widul test.
Freyer's opera-
tion.
Blalock's opera -
t ton

Treatment
with Strep-
tomycin

Push- button
pain-stopper

Gamma ray
from Cobalt-
60

56 Other Kinds of Omission

The following are illustrative of other kinds

of omission of explicit mention of ideas involved,

in titles of articless
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1 InforMation whether the study was an experi-

mental one;

2 The animal used and the conditions of the experi-

ment in the case of an experimental study;

3 Space Isolate term;

4 Time Isolate term; and

5 Information whether it is an approach document

such as a bibliography, recipe, tabulated data, etc.

6 GENERAL REMARKS

61 Title made for Specialist Reader.

It would' appear that, in general, the titles of

articles arc constructed with the specialist reader

in view. The omission of the explicit mention of

the Basic Subject terr, the use of Derived Composite

terms, and Fi.onyms, in the title supports this con-

jecture. The ellipsis arising out of thin practice

is not an inconvenience to the specialist reader.

Further, the omissions and the use of short technical

names for an idea that would involve several terms

for a full expreesic,n, help to economise on the number

of terms in a title. This is of come consideration

with respect to the cost of pub] ishing. However, the

'True omissions" and the use of a generic term when

a specific idea is dealt with, is not a helpful prac-

tice. It is unhelpful even for the subject specialist.

62 Title made to Help Documentation

An Expressive Title will save time in documenta-

tion -- such as in the selection of articles, alas-

sifyinp,, indexing, and preparing abstracts. There is

a synbiotic relation between the title and the

abstract of a document (4, 6). The'time co saved
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can be utilised in serving the reader in fulfilment

of the Laws of Library Science ( 7 ). In the "infor-

mation transfer chain", economy should be thought, of

at each o its links. Such an approach will alone

lead to overall economy and efficiency in information

transfer ( 11 ). At present, the inadequacy of the

title in its use in documentation work is sought to

be overcome by different methods at the stage of

editing or publishing the article. These devices

include:

1 Mention of key words suitable for indexing, at

the beginning or in some other position in the text

of the article;

2 Giving an abstract or author synopsis at the

beginning of the article which may be used to prepare

KWIC indexes, in classifying and for other documenta-

tion work;

3 Giving an annotation or otherwise amplifying

the title in the contents page; and

4 Giving a Class Number to each article according

to a scheme for classification.

The prelims of an article including the abstract,

key word etc, are in many cases given separately in

each issue of the periodical.

These practices confirm that the need is being

felt in an increasing measure by editors and publishers

of periodicals in providing help to the librarian in

his documentation work.

7 AUTHOR-EDITOR-DOCUMENTALIST COOIERATION

1 Persons concerned with making editorial poli-

cies for periodicals should bear in mind the needs

of the documentalist. Any editorial practice help-

ful to documentation will lead to better use of the

articles.
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2 The documentalist had developed techniques,

such as facet analysis, and devices, such as Feature

Heading for derotinG expressivel:r a subject in a way

helpful to the major,ty of the .specialist r:aders.

These techniques and devices caa be used with edvan-

tage in preparing the title and abstract of sn article

( 3 ). A cooperative approach *() the problen involv-

ing the three paties Author, :,-21e0.tor and Documenta-

list -- will be of mutual brmefit to all concerned.

Such cooperation wilt. be paiticulaily necesmry in for-

mulating guiding principles for constructing helpful

titles.
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TECHNICAL PROCESSING: A CASE STUDY IN TIIIE AND

MOTION'.

ASHIS S3N, Libra, Geolosj.cal Survey of India,

Western_agtonal Office, Rani Park, Jaipur 1.

Data on time and motion study
of the Accessioning, Classification,
and Cataloguing work done in the
Library of the Geological Survey of
India, Calcutta, are presented. The
time taken for the technical proces-
sing work could be reduced through a
better deployment of the professional
and semi-professional personnel on the
different jobs involved.

1 SCOPE OF TEE PAPER

This paper gives data on time and motion study

of the Technical Processing work done in the Library

of the Geological Survey-of India, Calcutta.

2 FLOW CHARTING AS Ail AID

As a preliminary step to time and motion

studies, it is necessary to standardise the sequence

of work. This is helped by flow-charting the

steps involved in the work under study.

21 Example

An example of the flow-charting is given below.

The symbols used are:
3 Incoming
E..- Outgoing

(..= Checking

() Action

-7 Store

D Deffered action

Direction of
flow
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Flow-Chart for Accessioning Work: Purchased Document

4<,

C:1

Receipt of documents in the library from
supplier

Checking with the respective order registers

Preliminary physical checking of package and

1

documents

10 Signing the second copy of the invoice

2(1). Placing first copies of challans in the
respective documents

Returning second and third copies of challans
to the supplier

-1D1 Checking for wrong supplies, etc.

D2 Returning documents not ordered, defective, etc.
V

4() Taking out the respective order cards from
the 'Books-on-Order' tray.

5; Placing order cards in the respective documents.

Filing first copy of supplier'.s invoice.

Sending documents to bearer for stamping
"accession seal"

Receipt of documents after stamping.

Making entry in accession record.

Writing Accession Number in 3 places in
document

30

.f

0
0
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Writing Accession Number and date of receipt
on order card

Writing Accession Number and date of receipt
on the first copy of challan

Posting Accession Number in the order register

Filing order cards in 'Books Received' tray.

Sending second copy of challan to the Bills
Unit

Sending documents for cataloguing
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3/5 TIP STUDY

3 PROCEDURE

1 The average time for doing a job was calcu-

lated on the basis of the time taken for doing the

job on 10 units of each kind of document,

2 The observations were recorded following

the random method and 'continuous watch-time study'

suggested by Straith (2,3). The objective is to

find out the time required t do a job on:a "reaso-

nable expectancy" standard.

3 Allowances were made for the following:

1 Complicated and misleading titles: 2.5 per cent,

based on the experience of the personnel concerned;

2 Personal time allowance: 10 per cent time; and

3 Fringe benefit time: 10 per cent time.

These are the usual standardsof allowances in work

study.

4 It was found helpful to group some of the

elements of a job in recording the time taken to

do them.

4 ACCESSIONING WORK

41 Non-Serial Purchased Document

Item of Work Details of Job

Average time
of perfor-
mance per
unit (in
minutes)

Receipt of
document

1 Verification, of document
with book sellers'

0

challan 1.5

2 Verification with order ,

register .

2

3 Signing the second copy 1

of the suppliers' challan
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Item of .York Details of Job

Average
time of
perfor-
mance per
unit (in
minutes)

4 Filing the first copy of 0

the challan

5 Returning second and
third copies of challan

Making docu- 1 Thorough physical check- 1
sent ready ing cf documents
for acces-

2 Taking out respective
sinning

order cards and placing 1

them in documents

3 Stamping of 'accession
seal' at three places
in document

3

Accession-
ing

1

2

3

Accessioning

Writing Accession Num-
ber at three places in
document

Writing Accession Num-
ber in first copy of
challan 4

4 Writing Accession Num-
ber in order card

5 Writing Accession-Num-
ber in order register

Residual 1 Sending first copy of
Work challan to Bills Unit 1 . 5

2 Filing order card in
"BoOks Received" tray

3 Sending documents to
Cataloguing Unit

Total 10
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42 Unpublished Reports, Reprints, Haps, etc

It was found that such a document took, on an

average, 4 minutes less per unit as compared to time

taken for the document mentioned in Sec 521. Out

of the total number of documents acquired in the

Library of the Geological Survey of India, the pro-

portion of purchased documents to other kinds of

documents is 50 : 50. Therefore, on an average,

6 minutes are required for accessioning a document.

5 CLASSIFICATION AND CATALOGUING

51 Non-Duplicate

Item of Work

Making docu-
ment ready
for cata-
loguing

Cataloguing

Classifying
by UDC and
Subject In-
dex Entry

Details of Job

Average
time of
perfor-
mance per
unit (in
minutes

1 Verification of Accession 0

Number
0

2 Checking of document with 1.5
shelf list and catalogue

3 Sorting out duplicates

1 Preparation of Main Entry 0

Card

2 Preparation of Added En-
try cards (3 on au ave-
rage per document) 7

3 Preparation of shelf list 1

card

4 Verification of catalogue 1

cards

1 Determination of subjects 0

of document
0

2 Verification of subject 4

index cards in case of
doubt
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Item of Work Details of Job

Average
time of
perfor-
mance per
unit (in
minutes

3 Classifying

4 Preparation of Subject
Index Entry

5 Assigning .Author-mark

6 Writing Call Number in
Main, Added, and shelf
list cards

Residual 1 Indicating number of
mrk copies of each card to

be typed (3 on an ave-
rage per document)

2 Sending documents for
labelling .

.3 Sorting catalogue cards
for typing

4 Filing shelf list.

5 Writing Call Number on
book labels

6 Display of jackets

.7 Writing Call Number in
accession record

8 Sending documents to stack

Comparing and ,Main Entry Card: 4 (One 0

filing in alphabetical part and
3 in classified part)

2 Added Entry cards: 3 on
an average

10

2

9.5

MM.111111.1.111.1M

Total 30.0
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52 Duplicate Copy

It was found that a a.q)licate orpy of a docu-

ment took an an average 4 minutes per unit. The

percentage of duplicate copies received in the

library is about 16. Therefore, the average tf.ne

for cataloguing a document works ont to 26 minute..

CONCLUSION

The following are sone of the findings of the

time and motion study:

61 About 32 minutes of professional and semi-

professional time is required for -the technical

processing of the non-periodical plblicatjons re-

ceived in the Central LIbraiy of the Geological

Survey of India (Calcutta) from the tine of the

receipt of a document to the time of riaking it ready

for the stackroom. In addition, about 8 minutes of

the bearer's time fs required.

62 The allocation of work tc the professional

and semi-professional staff is not fully satis-

factory.

63 The time taken and the cost of technical

processing of new acquisitions could be reduced when

the backlog of work is completed and the work condi-

tions are improved.

64 The flow of work from one person to another

should preferably be continuous and tot interrupted

frequenently to do various unoornected jobs as it

happens at present.
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65 If time studies are made for the different

items of work in different libraries, a suitable per-

formance standard can be developed for each of the

items of work for the different kinds of libraries,
(1).

66 Students of library science should be made

aware of and helped to practise time study, work

measurement, and evaluation techniques by adopting

suitable-teaching techniques in the library schools.
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RECLASSIFICATION.

N K GOPALAKRISHNAN, Technical Assistant , Indian

Institute of Technology, Madras 36.

Data on the work of reclassification --
change -over from one scheme of classifi-
cation to another -- undertaken in a tech-
nical library containing about 50,000 volumes
are presented. The policy decisions in
regard to classification, cataloguing, and
shelving in order to secure consistencyjn
work and details of the different ste0 uP
the reclassification work are briefly dis-
cussed. The different categories of per-
sonnel and the number in each category, the
kind of work done by each category of per-
sonnel, the daily output per person, sample
data on man-hours spent, and the costing of
reclassification of a book, are dealt with.
The average cost of reclassifying a book
works out to Rs 1.25.

0 INTRODUCTION

01 Scope of the Paper

This paper describes and presents data on the

work of reclassification of the book collection in a

technical library.

02 Characteristics of the Collection

The total number of books in the collection in

1967, when reclassification work was taken up, was

about 50,000. The majority of the books in the

collection are on subjects in the field of Mathe-

matical Sciences and of Physical Sciences. Most of

the books are in fairly active use -- that is, the

number of little-used books is practically negli-

gible.
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03 Need for Reclassification

The books were earlier classified according to

Colon Classification (00) Ed 3 (1950). This was

found unhelpful and inadequate to give efficient

service to readers. A change-over to Universal

Decimal Classification (UDC) was decided upon.

04 Timing of Reclassification

In the second helf of 1967, the library was
shifted to a spacious new building. llore shelving

space becaTul available. An expansion of the ser-

vices of the library was planned. Additional staff

was recruited. It was decided to take up the re-

classification work towards the end of that year.

1 POLICY DECISION

In order to ensure systematic work and proper

coordination of the steps involved, it.was found help-
ful to make certain policy decisions. The decisions

taken arc: mentioned in. the succeeding sections.

11 Classificatio..,

1 All the books -- old books and new additions --

in the library are to be classified according to the

lc.test edition of UDC.

2 New additions from 1 December 1967 are to be
classified by UDC.

3 The first three letters in the Entry Element
for the name of an author (or the Heading used as
substitute for the alithor, wherever applicable),

are to be used in forming the Book Number.

4 The books in the more used subjects are to
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be reclassified first and the less used ones later.

Note.- This sequence more or less coincided with

the sequence of Hain Classes in OC. The books in

the mathematical, physical, and biological sciences

were taken up first in that sequence, and then the

books in the Humanities.

12 Cataloguing

1 The unit card principle is to be followed in

preparing the entries.

2 Subject Analytical Entries are to be pre-

pared, wherever necessary, for the different compo-

nent facets in the UD Number.

3 The added entries are to be filed in the

alphabetical part of the catalogue among the entries

for the books awaiting reclassification.

used:

4 The following Collection Symbols are to be

and.- M. aynre o. -1. .0.- - 4a.

11. Collection Synbol

Reference

Textbook, Reference

Textbook

Oversize

Special Collection

TR

(Overlining Book
Number)

(Underlining and
overlining Book
I;uraber

13 Shelving of ;looks

1 A book issued from tle collcction awaiting

reclassification, on return, is to be shcIlved

separately and taken up for reclassification
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subsequently.

2 A reclassified bok is to be shelved. with

the books on the same subject irrespective of whether

it files among the reclassified Looks or those

awaiting reclassification.

Annotation.-

1 This procedure was considered and subsequent-

ly found helpful to the readers in that they were

able to locate the hooks on a given suoject more or

less within the range of a sing_e bey instead of

being directed to different sequences -- thf. old CC

sequence and the nest UDC seouence.

2 Example of. Re shelving; I1. retallurgy (F191)

there were 43 books. By the tlmo they were taken

for reclassifica.,;ion, 10 more books were added. The

old collection of 0 books were arra:god on the

two top planks of the unit rack. now additions

were kept on the third plank. :-%"cm the fourth plank

onwards, the 'IC seqvkrce woo cortinteA.

2 SYSTE:: ANAL1 13

The work of reclascificati.'m eonsEted of nine

uain steps, the work in each of -ah:ch was carried

out in the sequence mentioned below:

0 r;ollectine, books for reclassification;

1 Finding out relevant earls fron the catalogue;

2 Reclassificatiun;

3 Checking of classification;

4 Cataloguing,;

5 Preparation e book;

6 Checking of prupared hook;

7 Filing of cards: and

e Shelving of books.
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The work done in each of the above-mentioned steps

is described in the succeeding sections.

20 Collecting Books for Reclassification

1 Eacl. day in the evening, a set of about 50

books are collected from the shelves and kept on the

classifier's table for reclassification.

2 (The books returned by readers and requiring

reclassification are also collected and brought to

the reclassification section.

21 Finding Cards from Catalogue

1 For each book, the corresponding Shelf List

card is picked out with the aid of the Call Number

of the book.

2 The Main Entry of each book is picked out

from the classified part of the catalogue with the

cid of the Shelf List.

3 The Main :3ntry card is clipped to the corres-

ponding Shelf List card and the pair arranged alpha-

betically by the Heading In the Main Entry.

4 The added entries for each book are picked

out with the aid of the Tracing (Section of the lain

2ntry.

41 If copies of one and the sane book had been

earlier catalogued separately, all the relevant en-

tries are picked out for making a consolidated entry.

5 The added entries for oach book are clipped

together to the corresponding Hain Entry and Shelf

List card pair and the set kept in the book to

which they relate.
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22 Reclassification

1 The CC Call Number given on the back of the

title page of the book is circled using a pencil.

2 The book is classified according to the UDC

and the UDC Number is written provisionally just

below the circled-off CC Call Number.

3 The CO Call Number on the corresponding Shelf

List card is erased and the ITC Number written in

pencil in its .place.

23 Checking of Claseification

1 The librarian verifies the UDC Number cwsigned

to each book and suggests correiltions, if necessary.

2 After a Call Number .is approved, the Shelf

List card is removed from the book and sent for filing. 4

24 Cataloguing

1 The catalogue cards picked out for a book

are examined and instructions given if new cards are

to be prepared.

2 If a majority of the cards in a set clf en-

tries for a book is damaged, a process slip is made

out conforming to the current practice of the library,

for typing out the catalogue cards.

3 The catalogue cards or the process slip,

as the case may be, are kept in the book just after

the title pAge, alone with the appropriate Shelf

List card.

A The UDC Number is typed out on the right

hand top corner of the catalogue curds.

5 'Alen the Heading ih a Haih Sntry is corrected
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or changed, a similar change or correction in the

Headings in the correspoffing added entries is also

done.

25 Preparation of Book

1 The old book label on the spine of the book

is removed by wetting it.

2 The old date label is removed, if necessary.

3 A fresh book label is pasted on the spine

of the book.

4 A fresh date label is pasted, if necessary.

5 The old Call Number on the catalogue cards,

book cards, etc is erased.

6 The UDC Number is written in Indian ink on

the book label and the date label.

Annotation.- If any book requires repair, it

is sent to the bindery.

The' work of preparing a book is to be completed

before shelving it.

26 Checking of Prepared Book

1 Bach book and the corresponding catalogue

cards are checked to ensure that the corrections

have been carried out properly.

2 The catalogue cards are taken out of the

book and the book sent for shelving.

?7 Piling of Cards

1 The catalogue cards are sorted into the

following two grovps:

1 To be tiled Jr, the classified part of

catalogue; and
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2 To be filed in the alphabetical part of

the catalogue. .

2 The cards to be f'led in the alphabetical part

are interfiled with the existing cards:in the cata-

logue cabinet.

3 The cards to go into the classified part are

kept sevarately in the classified seriuence.

'. The Shelf List cards aro filed back in the

Shelf List cabinet.

3 WORK-FLOW

A book is not usually kept beyond six days in

the reclassification section.

31 Charting

. The following Table i_ndi cute= ';he pat i;ern of

workflow in relation to the reoli-,,ssifiestion of a

book.

Work 121

Day
r'orenoon

1 Finding out catalogue
cards for books collec
ted frora shelvf;F: the
previous eveni.ir (2Pf
Sec 21(3) to (6))

2 ReclassificictieL
(See Sec 22) cation (See ¶rc 23)

3 Typing of Cell gumbsr on Catalogue
Card. Preptration of fresh ,:ardc,
if necessary (See Sec 24)

4 Preparation of br)o'i: (see Sec 25)

5 Checking of prepared Pi] ing of eatoloue
hooks with cards cards (life 6ec 27)
(SeA 3ec 26)

Afternoon

r;!-Nllectint; books frail
slEalves. an( ,)icking out
rolat(d shelf list (lards
OL:1, Sec 21(i) (2))

GhecLin of ulassifi-

+-am..
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32 Shelving of Books

The reclassified books are shelved, as a routine,

by the staff in charge of stackroom maintenance.

Obeli* labels and guide cards are prepared as needed.

33 Class Index Entries

Class Index Entries are prepared after checking

the Main Entries in the classified part of the cata-

logue.

Annotation.- The preparation of Class Index

Entries was taken up as a separate job. The data

relating to this work are not included in the present

study. In a copy of the UDC schedules, the term

which has been used in the Class Index Entries was

marked off. This marked copy of the schedule was

used as a control.

4 PERSONNEL POR RECLASSIFICATION

41 Categories of Personnel

The following categories of personnel were em-

ployed in the reclassification work.

1 Professional staff;

2. Skilled staff; .and

3 Unskilled staff.

42 Professional Staff

The professional staff consisted of persons

with a university degree or a diploma in Library

Science and some experience in library work. Tech-

nical work, such as classification and cataloguing,

was done by the professional staff. They also

trained the other categories of staff in the differ-

ent kinds of work involved. In the initial stages,

the professional staff also did the following
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kinds of work:

1 Taking out Shelf List cards (See See 21(1));

2 Checking catalogue entries; and

3 Filing entries in the catalogue.

Such work was later taken over by the other categories

of personnel. For instance, the collection of

books for reclassification was taken over:by the un-

skilled staff; and the checking of the catalogue eh-

tries and filing them, by the skilled staff.

43 Skilled Staff

The skilled staff consisted of the clerical

staff of the library who were given on- the - work- train-

. ing. In addition to the typist on the regular staff

of the library, an additional typist was cxnployed on

daily-wage basis and included in the reclassification

team. Such personnel were trained to type out cata-

logue entries on the basin of process slips, to check

the typed entries, and to file the cards in the

catalogue.

44 Unskilled Staff

This category consisted of library attendants

of Grades 1 and 2. One or two additional attendants

were employed from time to time on daily wage basis.

Such personnel were given training to do certain

types of work mentioned in the chart in See 5. One

attendant with a good handwriting could also write

the Call Humber on the spine of books' etc. This

work was earlier done by the skilled staff.

45 Strength of Staff

The reclassification work was dorm by n team

constituted as follows:
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SN Category of Staff

A
Number during the period

February 1960 lApr-June 1969

1 Professional 2 2

2 Skilled 2 3

3 Unskilled 3 5

Total 7 10

5 WORK ASSIGNUENT

The following table gives information about the

kind of work assigned to the different categories of

personnel of the reclassification team.

SN Kind of work (Reference-to
the section in tho text)

1 Collecting books from the shelveo
and books returned by readers for
reclassification (Sec 21(1)).

2 Picking out Shelf List cards for
the books selected for roclarsi-
fication (Sec 21(2)).

3 Picking out catalogue cards for
the bookO solectud for reclassi-
fication (Sec 21 (3) to (6)).

4 Reclassification and checking
(Sec 22 and 23).

5 Typing of Call Number on catalogue
cards, etc (Sec 24)

6 Typing of fresh catalogue cards,
if necessary, and checking then
(Sec 24).

7 Preparation of book after reclas-
sification (Sec 25).

8 Checking of the prepared book
(Sec 26)

9 Filing of Shelf List cards and
catalogue cards.

Category of
Personnel.

Unskilled

Unskilled

Unskilled

Professional

Skilled

Skilled

Unskilled

Skilled

Skilled
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Kind of work (Reference i Category of
SN to the section in the text)1 Personnel

10 Shelving of books Library's regular
stack room main-
tenance staff
helped by the un-
skilled staff of
the reclassifi-
cation team, when-
ever possible

6 WORK MEASUREMENT

The average output

team as a whole was 100

ing table gives data on

per person of the team,

of work.

of the reclassification

volumes per day. The follow-

the average daily output

taking a day as six hours

SN Work

Average N
of books
completed
per day by
one person

1 Finding out cards
from the cata-
logue (See Sec
21(3) 676)).

2 Reclassification,
and recataloguing,
if necessary, and
checking (See Sec
22 and 23)

382

Remarks111.-
50 The person doing

the work has to
remain standing
most of the time.

50 Maxi 80; Mini 20.
Complexity of sub-
ject and of cats-
louing factors
affect the output.
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SN Work

3 Typing of Call
Number on cata-
logue cards, and
fresh catalogue
cards, if neces-
sary (See Sec 24)

Average N
of books
completed
per day by
one person

60

4 Preparation of 40
book (See Sed 2';)

5 Checking of the 150
books prepared (see
Sec 26)

6 Filing of cards
(See Sec 27)

Remarks

PB 71

Several of the
existing catalogue
cards had to be
cor.rected. At
least one fresh
card had to be
typed out for each
bpok

100 Average N of ctrOs
filed per day was
300. The output is
effented by tte
tol,e1 1. 0'7 cards
reaCy for riling,
aLd w:lehar the
catalogue cabinets
collo. Le ured with-
oat Oisturbine the
rladert, using !Lt,
ate (Ste a1o Sec
24)

1111/IMIM 4111M

Note.-

Items 5 and 6 were adjusted in arch a way that
accumulation of pending work was al/Wed. In addi-
tion, there was some adjustment with the person who
files the cards for the new additions.

7 MAN -}OURS SPENT

71 Samples from Two PerIode

As has been mentioned in Sac 11, the reclassi-

fication work was started on 1 December 1967. In
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February 1968, a total of 900 volunes were reclassi-

fied. This may be called Period A. Again, during

the summer vacation in 1968 (April, May, Juno) , an

additional 5%500 volumes were reclassified. This

period may be called Period B. Data on work done

in these two periods aro given in Sec 72 as samples.

72 Data

The following table gives data on th.) total

manhuurs spent on each item of work in tho two periods

A and B.

Note.- A = Period A, 900 volumes r6classified

B = Period B, 5,500 volumes reclassified

Work

Finding cata-
loguo cards

Reclassifi-
cation

'Typing

Preparation
of book

Checking

Filing cards

Total ..

Number of Man-hours

Professional Skilled Unskilled 4

A B A l B

Average N of vol
handled per
man-hour

A LB

_

150

-

61 -

-

-

90

-

600

_

- 35 63C, - -

- - - - 155 900

35 - 225 -

55 330 _

185 618 14G 1,165 2/, D

4.9 8.9 6.4 4.6 3 7

increase or de-
+60

crease in the N
of vol handled per
manhour between
Periods A and B

-33
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73 Annotation

1 In both the periods, the work of picking out

cards from the'catalogue was done by attendants. In

period A, the average number of ,,olumes per day for

which cards were picked out was 60, while for period

B, it was only 50. This was due to the fact that

in period B, the Shelf List cards were also picked

out and the sets of cards relating to each volume

kept in the related volumes by the attendant himself.

In period A, this work was done by the professional

staff. .

2 In period A, the average number of books re-

classified per day by professionals was 36. The out-

put increased to 50 volumes per day in period B.

This was due to the fact that picking out the Shelf

List card and also keeping the set of cards relating

to each book in the book were done by the attendants,

relieving the professional staff of such work.

3 The number of volumes handled per manhour by

the professional staff increased by 80 per cent in

period B.

4 The number of volumes handled per manhour by

the skilled staff decreased by 33 per cent in period

B.

5 The overall productivity of the unskilled

staff in terms of the number of volumes handled per

manhour did not change between the two periods.

8 COST ANALYSIS

81 Salary of Personnel

The monthly salary of a person in the different

categories of personnel employed in the reclassi-
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fication work may be token as follows:

1 Professional .. Rs 400.00;

2 Skilled .. 250.00; and

3 Unskilled 200.00.

82 Estimation of Cost of Reclassification
of a Book

Each person put in at least six hours of work

a day. The average number of working days in a

month may be taken as 25. The following table gives

data on the cost of man-hours fo^ the different

categories of personnel.

'g
ri
tl

P1

m
tlig'

,0 0
g crl

$4 '8

Profes-
sional

Skilled Unskilled Total
Pc,r

Vol

Man
's

h
L

our
Man-
hour

Rs
Man-
hour

Rs Ps

A 900 185 492 140 232 245 325 1,049 1.16

B 5,500 618 1,643 1,165 1,992 1,500 1,995.5,640 1.00

Taking into account the leave salary of the

staff, the cost of posting the new Call Numbers in

the Accession Register, and the cost of stationery,

the cost of reclassificatiOn per volume was about

Rs 1.25.
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PREPARATION OF A IOCULENTATIOJ LIST: JOB ANALYSIS

AND COSTING.

S V SA ITGAEE SWARA IT and K 711 DAS TI.B CentralE221 Tech-

nologic. aLags Utitute.

In 1963 the research work at the Central
Food Technological Research Institute, Mysore,
was reorganised into a number of precisely
formulated projects. An -JfficielA local
documentation list became a necessity, The
monthly utralyhuligIin of the Institute's
Library listing articles under the broad clas-
ses of the Colon Classification was not adequate.
A depth schedule for. Food Technology wcz
designed with guidance ircm DRTC and a sepa-
rate minutely c)assified end adequately
featured documentation list was 3tarted in
July 1966. The different fart;i, GI the docu-
mentation list are mentioned and Vie structure
of the entries in the classified ;,art and in the
alphabetical part is illustrated with examples.
The items of wor.:, the sequence in which they
are done, and the time taken t-) kie each item
in the compilation and distribaton of an issue
of the documentation list. are ..numerated.
The categories of perflornel emplo;(11.! On the
different items of work ard he costing of an
issue of the list are dealt with. There has
been a 40 per celt reduction over the lest
three years in the time takm tc prepare
the documentation list. The reasons for th:;.s
increased output are mentioned. Steps taken
to promote the use of the documentc,tion list
in CFTRI, and the useful role the documenta-
tion list is playing in keeping the scientists
in the Institute and in similar other insti-
tutions receiving the list are indicated.
Some steps to increase the efficiency of the
service further are mentioned.
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1 PRECURSOhS TO DOW1,.iENTATION LIST

11 Additions List

In 1961 the library of the Central Food Techno-

logical Research Institute (CPTEI), Mysore, started

issuing a monthly recentad'ditions list entitled

Library bulletin. Each monthly issue consisted of

two parts. part 1 gave a lirt ol the books received

in the library during the preceding month. The

entries in this part were arranged in theKllassified

sequence according to Colon Classification numbers.

Part 2 gave a list of the titles of oher documerAs

such as technical reports, annual reports, standrirds,

patents, and reprints of articles, :etiiverl in the

library. Wherever necessary alsteacts or annota-

tions were added to the entries. Such abstracts

are now included in the monthly :rood science abctrects

issued by the Institute.

12 Addition of part 3

In 1964, Part 3 was Rd6Rd to the .Ji.braa bulletin.

This part gave a :1st of :che t:les cir. articles select-

ed from the current issues of aout 200 out of -Vile

480 periodicals received Ln the library. Each entry

gave full bibliogralhical detail. of the article.

The entries were arranged in v tread classified

sequence according to CC. The addition of Part 3

implemented, to sorre. extent, the recommendation of

the Conference of Information Scientists (Yysore)

(1963), that the library of a CSIRLacoratory

should issue a project-orLentod local documentation

list. By then the research work in CFTRI had also

been reorganised into a number of precisely formulated

projects. The pressure for establishing an efficient
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local documentation eervice was keenly felt.

13 S.parate rocummtation List

By 1965 it was realised that a separate minutely

classified and adequately featured documentation list

for Food Technology -- the dominant subject of inte-

rest of CFTRI -- will be of considerable help to the

scientists. Therefore, early in 1966, as a first

step, a depth version of CC for the classification

of thr subjects going with the Host Subject Food

Technology was prepared with the help of DRTC (6, 7).

The articles already collected earlier for the

Bulletin were made use of in selecting isolates for

the schedule. From July 1966 a separate documentaT

tion list entitled Documentation list for food tech-

nologx is being issued. As a result, in Part .3 of

the Library bulletin articles in Food Technology

are not included. The classification schedule has

been improved upon from time to time on the basis

of the findings of its actual use in the classifca-

tion of articles included in the documentation list.

14 Scope of the Paper

This paper presents some data about the different

jobs involved Ln the preparation of the documentation

list, the man-hours spent, and the cost thereof.

2 SOME PARTICULARS AliOUT THE DOCUMENTATION LIST

21 General

1 Subject covered: Food Technology

2 Number of periodicals scanned
to pick out articles: 167

3 Frequency of publication: Monthly
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4 Approximate number of articles
per issue: 150

5 Number of colles of each issue
circulated: 200

6 Approximate number of users: 500

22 Parts of the Documentation List

Each issue of the documentation list consists

of the following parts:

1 A Note to' readers on how to use the documenta

tion List in finding entries for documents on the

subjects of their respective interests;

2 Alphabetical index to the subjects; and .

3 Classified part consisting of Main Entries for

the articles selected and arranged by Class Number.

23. Structure of an Entry

231 Main Enter

An entry in the classified part consists of

the following items

1 Class Number constructed tccording to the depth

Version of Colon Classifieation for Food Technology;

2 Feature Heading derived by Chain Procedure;

3 Serial Number of the entry;

4 Heading Section prepared &ccording to the

appropriate rules of the preferred cataloguing code

5 Title of the document;

6 Host Section consisting of

61 Abbreviated title of the periodical;

62 Number of the volume;

63 Number of the issue, if necessary;

64 Year of publication;

65 Name of the month of the issue, if
necessary; and

66 Pagination.
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The preparation of the Main Entry generally

conforms to the rules for the Main Entry in an abs-

tracting periodical prescribed in the Classified

catalogue code ( 5 ) and other standards prescribed

for the purpose (3, 4).

Example:

F85,39ZW-0(9R8)-OFE;966;a01;a86-f811 Salad,

Avocado, Freeze-drying, Lipid, Property,

Variat ion, Autoxidation

895 N69 LIME. (3 J) . Autoxidat ion of fatty acid

lipid, and carotene of freeze dried

avocado salad. (Food tech. 23;1967;171).

2-'85,39ZY-0(9S1)-OF4;67 Apple sauce, Dehy-

dration, Shelf life

896 N69 EISEN HARDT (N H) and others. Storage

properties of dehydrated apple sauce

etc. (Food tech. 23;1969;159).

F85,3C-0A1;961;b12;a860&gF85,3Cal Milk,

Raw, Fat, Quality, Variability influenced

by Churning.

897 N68 KROGER (M) and others. Churning in raw

milk samples and its effect on the fat

test. (J dairy sc. 51;1968;1776).

Note.- The term "Food Technology6 is generally

omitted from most of the Feature Headings as the docu-

mentation list covers articles in the field of Food

Technology only.

232 Alphabetical Part

An entry in the alphabetical index consists of the

Subject Heading derived according to the Chair
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Procedure followed by the serial number of the

corresponding entry in the Clas3ified Part of the

documentation list.

Example:

Apple sauce 896

Autoxidation, Variation, Property, Lipid, Freeze-

drying, Avocado, Salad 895

Avocado, Salad 895

Churning influencinz Variability, Quality, Fat,

Raw Milk 897

Dehydration, Apple sauce 896

Fat, Raw, Milk 897

Freeze-drying, Avocado, Salad 895

Lipid, Freeze,. drying, Avocado, Salad 895

Milk 897

Oxidation, Variation, Property, Lipid, Freeze-

drying, Avocado, Salad 895

Property, Lipid, Freeze-drying, Avocado, Salad 895.

Quality, Fat, Raw, Milk 897

Raw, Milk 897

Salad 895

Shelf life, Dehydration, Apple sauce 896

3 WORK MEASUREMENT

About 3,000 articles are scanned each month.

About 150 articles are included in the Documentation

list for food technology and about 250 articles

in the Library bulletin. Table 1 gives details

of the different kinds of jobs and the average

time taken for each job in the preparation of the

documentation list.
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Table 1 . Items of ::ork and Time Taken

SN Item' of Work-

Time taken(min)

Per Total
Unit for 150

articles

1 Registration of periodicals (50
periodicals)

2 Typing out alphabetical list of
periodicals registered

3 Scanning of content page of
periodicals to select
articles 2 300

4 Tick-marking selected artieles
in the contents page 75

5 Tick marking the periodica)s
scanned in the alphabetical
list of periodicals regi-
stered (See SN 2) 30

6 Typing out main eatries on
75 x 125 mm slips 3 450

7 . Picking out and a=anging
periodicals.lor perusal,
etc from the periodicals
section 50

8 Perusal of articles where
necessary and depth classi-
fication of articles 10 1,500

9 'Deriving Feature Headings
by Chain procedure 3 450

10 Arranging slips in the clas-
sified sequence 120

11 Entering Serial NumbeT 30

12 Preparing slips for the Alpha-
betical Index of subjects
by chain procedure (about
240 slips) 2 480

13 Arranging the Subject Head-
ings in alphabetical sequ-
ence

90

20

75

393



GA31 Sangameswaran and Dastur

411111.11.1.40 40.064

SN Item of !Fork

AIMP!

Average time(min)

per

unit'
job

Total
for 150
articles

14 Cutting stencils (average
20 stencils) 30

15 Proof correction of stencils

16 Taking out copies on
cator (200 copies, each of
about.20 pages)

600.

220

90

17 Collation (200 copies) 190

18 Stapling (200 'copies) 50

19 Preparation of addresses
(outside) (70 copies) 140

20 Distribution to readers
(Local and outside the
Institute through post) 130

Total Hours 83.00

32 Annotation

321 Spread of Work

The work of preparing an issue of documentation

list usually extends over a period of three weeks,

commencing from the middle of each month.

322 Immediate Disul..yafigLcucliags_
After registration, the periodicals are dis-

played immediately in the periodical section for the

use of readers. A list of the periodicals received

is made available to the documentation officer (See

Table 1, SN 2) . The periodicals required for pre-

paring the documentation list are collected in

394



Preparation of a Documentation List r,A41

batches from the periodicals section. (aa Table 1

SN 7).

323 Delay in Making Copies

Due to the centralisation of the duplication

work there is some delay in the preuaration of

copies. Every effort is, howeiv:, :nde to distri-

bute the copies of the documentation list before

15 of each Month.

4 COST

Table 2 gives data on the different categories

of personnel employed on the different items of

work mentioned in Table 1, the man-hours spent and

the cost of work.

41 Table 2. Category of personnel, man-hours and

cost of work

ANI1.11

SN Category
Item of work
(ref SN in
Table 1)

Man-
hour

Cost of
work

Fs

1 Upper Division Clark

2 Scientist (Library)

1,2

3,4,5,8,9

2.00 3.00

10,12,15 53.00 238.00

3 Stenotypist 6,11,14 18.00 25.00

4 Junior Lab At 7,13,17 5.25 '7.00

5 Duplicator Operator 16 1.5 2,00

6 Library bearer 18,19,20 5.5 5.00

Cost of work 280.00
Cost of stencil, paper, ink 80.00

Total for 200 copies 360.00
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5 INCREASE IN PRODUCTIVITY

In the course of the last three year it hart

been possible to rcouce the time taken to do some

the items of work involved in the preparation of

documentation list. This is indicated in Table 3

in Sec 51. Some of the reasons for this saving

of time are di scusred in Sec 52 to 55.

51 Table 3. Comparative data on Man-hours

SN Item of Work
Average man-hours

1966 1969
(See Table1)

1 Selection of articles and
depth classification 44 31.15

2 Chain indexing 16 9.15

3 Typing 30 18.00

4 Proof reading 15 6.50

5 Filing of slips 8 4.00

6 Duplicating 6 1.50

7 Collation, Sttlplin7 an6
Distribution 12 8.50

134 73.20

Some of the factors that have haled in thie

reduction of time and therefore the cost of the pre-

paration of the documentation lilt 'ere mentioned

below.

52 Classification

In the carlier stages, more time was taken for

the classification of the articles '.ring the depth

schedule. Powever, niter an experience of n Icy

months, the classifier could reduce tie time for
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classifying an article to -an appreciable extent.

53 Class Index Entries and Feature Headings

In the earlier stages, a Class Index Entry had

to be prepared for each and every sought link in the

Class Number. As more and more Jocuments were class:-

fled, it became possible to prepa:e :/1 advance and

keep ready certain frequently. occurring Subject

Headings for use in the preparation of Class Index

entries and Feature Headings. This helped Lip reduce

the time taken for preparing Feature Headings and

Class Index Fntrie!..i, Further, on the recommendation

of specialists using the documentation list, the

preparation of Clasn Index Entries for some of the

links was avoided. 7n two earlier larors (1,)

some information on the production of Feature Head-

ings in BNB is given.

54 Usual Abstract not Needed

As each article ie minutel:i and coextensively

classified, and as the Fe,:.ture AeaOircs are derived

by Chain Procedure, there is praTAcelly no need for

an elaborate, abstract of the usuel rind ( 2 ). An

the documentation staff became inereLsingl:y effici-

ent in classifying and deriving FeLture Hearing the

work of preparing abstracts could be praLAically

eliminated end time raved thenlby.

55 Other Items of Vox*

Similarly, several of the other items of the

work is now done With greater spee6 than at the

initial stages at the staff have gtined

and the knack of handling the iiffcron% items of

work ard reduce wastage.
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6 PROMOTION OP THE USE OF THE DOCUMENTATION LIST

The issue of the documentation list was started

in July 1966. In the initial stages, in addition to

giving a Note in the documentation list on how to

use it to find articles on specific eubjects, many

readers were individually contacted by the library

staff to inform and guide them in the use of the

documentation list. Some readers had an inhibition

for the long Class Numbers at tlie head ofeach.entry.

But when it was expleined to them that the Class

Numbers give a helpful arrangement of the entries

bringing related subjects together and that the

length of the number reflected the depth of the sub

ject of the document, they were convinced. Cn the

other hand we had also cases cf readers requesting

to be taught to 'decode, the number into the subject

of the documenti

7 USEFULNESS OF THE LOCUMII:Tii!::ICN LIST

71 Objective

The documentation list was Started with the

following objectives:

1 To keep the scientiete of the CYTRI utreast

of the current researches in the field of Food

Technology;

2 To inforr the scientists about the arrival

and availability of various periodicale in the

library;

3 To help the scientist in making retrospective

search for documents on specific topics in the field

of Food Technology;

4 To save the time of the eaten:ist in docur.(nt

search and leave more time for hie research work: and
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c To provide means for the fullest utilisation

of the increasing number of documents published in

the field of rood Technology

These objectives are being fulfilled by the

documentation list in an increasing measure during

the last three years.

72 Within CFTRI

The documentation list has been well received

and used by the:

1 Project leaderr and other scientists of the

Institute. The project leader circulates the list

among the members of the project team;

2 Students of the Institute. They have found it

to be of particular use in preparing project reports.

The helpful structuring of the subjects derived by

the Ise of depth classification schedule appears to

be of help to them in the preparation of the project

reports; and

3 Library staff in doing reference service and

in the ',reparation of retrospectve bibliographies.

The main entries prepared for each documenta-

tion list is filed in the catalogue in the classified

sequence as an Rid to retrospective search for dccu-

ments on specific subjects. It is proposed to keer

these entries for about five years. During this

period bibliograrbie:. on srecified topics of interest

to the Institute ray be compiled and then the cld

entries may bo discarded.

73 Outside CFTRI

Seventy codes of the documentation list are

rent out on requect to:
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1 Scientists working in the field of food science

and food technology;

2 Institutions v,here courses in food technology

are conducted;

3 CFTRI Experiment Stations located in various

parts of India; and

4 Food industries.

The keenness with which some of the Dxperiment

Stations await the documentation list may be gauged

from the fact that they send reminders to us if there

occurs any delay in the issue of the documentation

list.

At present the copies of the list are sent

on a complimentary basis. However, there have been re-

quests from institutione in India and abroad to

send the list on a subscription basis.

There have also been requests for copies of the

Depth Schedule for Food Technology.

8 REVIEW OP THE SIUATiOr

Early this ycJar the publication of an inter-

national abstracting periodical entitled Food science

and technology has been started by the international

Food Information Service. The CflRI is also issuing

a monthly abstracting periodical the Food science

abstracts. The need for the documentation list in

this context was examined at tie Insttuto recently.

It has been found that it still plays a useful rQlet

1 As an ,appetiser';

2 Bridging the gap in the ei"Ailt of the inter-

national abstracts; and

3 Its 81_00c:et-coverage beinr specificall?
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oriented to the needs of institute's research workers.

The issue of the d6eumentatim list en a weekly

or fortnightly frequency is likely to increase ito

utility to the research workers. An integration of the

preparation of the documentation list with the work

of preparing the Food science abstracts, issued by

CFTRI is also being planned.
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PREPARATION OF "CURRLNT LEATHER LITERATURE".

V S PADLIANABHAN and Y V RANGA RAU, Central Leather

Research Institute, Uadras 20.

Information on the subject, kinds
of documents, number of periodicels, and
languages covered by the monthly docu-
mentation list Current leather literature
(CLL) and on the rd and number of
abstracts prepared for and the parts of
an issue of CLL, are given. The steps,
and the quantum of professional,
professional, and non-professional work
involved in the compilation and produc-
tion of an issue of CLL are mentioned.

1 SCOP2, OF 'PIE PAPER

This paper describes and presents data on the

work of conpiling and producing the Curront leather

literature (CLL), an abstracting periodical pub-

lished by the Central Leather.Research Institute;

Hadras.

2 "CURREET LEATHER LITERATM"

21 Subjects Covered

CLL covers mainly the. following subjects: Leather

science, leather technolo:v, and the nanufacture of

footwear and other leather goods. Documents in the

following penumbral and related z.ubjects are also

covered to a lesser extent: Eng:neerinrr, Cheni:;tr:!,

Chemical Technology, Textile Technology, Polymers and

Plastica,Biology, and Agriculture.

22 Kinds of Documen*s Covered

CLL covers mainly the followinr kinds of oocu-

ments:
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1 Articles in periodicals recei,ed in the CPU

Library;

2 Patents, whose abstracts are given either in

the primary periodiec,ls or in the abstracting

periodicals; and

3 Reports of corferences.

23 Number of Periodicals Covered

About 250 scientific 'and technical periodicals

received in the CLRT library are scanned. Recently,

on the basis of an inter-library cooperative arrange-

ment, some periodicals received in the AC College

of Technology and in the Indian institute of Tech-

nology, aadras, are also scanned for CLL.

24 LaniNages Covered

A :lajority of the documentr covrcid in CLL are

in English. A few periodicGle in 6thcr languages,

such as German, :wrench, 'Russian, Czech, and Bulgarian

are also included.

25 Frequency of Publication

CLL is published monthly. A voIuLe of it, covers

a period of one year -- from July of one year to

Juno of the following;

26 Ab3tract

261 Kinds of Atstract

The Author Synopsis given in tno article is

reproduced when

1 It 5.s fullzi adeluat; ani

2 Ti.(; languaL/se of thG original is net khan o

any membr of the abstracting panel.
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Usually, an infornative abstract is prepared for

each article.

262 Number of Abstracts

Each issue of CLL contains, on an average, a

'hundred abstracts.

27 Clientele Served

The following categories of clientele receive

CLL:

1 Research staff of OLRI1

2 Indian organisations connected with the

leather industry;

3 International organisations connected with

leather technology, the leather industry, and simi-

lar interests;

4 A few primary periodicals published abroad and

received in exchange for OLL; 'and

5 A few abstracting services in the field of

leather techholoey published abroad.

28 Structure of Cr&

An issue of OLL consists of the following

parts:

1 Serially numbered abstracts with Feature

Headings. The abstracts are, in the fir t. instance,

usually grouped in the sequence of the following

subject headings:

1 Leather Sei0100 and tecl.nolor:
2 Footwear and leather goods;
3 Textile technoloi;
4 Plastics and polymers;
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5 Chemical technology;
6 Agricultural sciences;
7 Engineering;
8 Chemistry with all its branches; and
9 Biology with all its branches.

Within each of these iroups, the abstracts are

arranged according to UDC Number.

2 A list of. the periodicals covered in the issue;

3 Index to the navies of authors; and

4 Index to subjects.

The index number in (3) and (4) ,consists of the

serial number of the abstract. These tv,o indexes are

cumulated annually.

3. PERSONNEL

The CLL is compiled, produced, and published by

the Current Information Service Project (CIS) of the

Documentation and Library Group in the Inforration

Area of CLRI, as shom in Chart 1.

Chart 1. Documentation and Library aroup in
CLRI

noc and Lib Group

r---
Lib- Current
rary Infor-

mation
Service

1

Retrospective Trans- Repro-
Information 'talon graphy
Service Service Service

I

i 1 i --1
Current Leather Biblio- Trend
Loather Titles graphy Report
Lite- Service
ratum

An Editorial CommitteG ( ?:,,C) of subject specialists

and a panel of abstractors composed of the numbers

from the 'LC scan the periodicals and prepare abstracts.
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4 ANALYSIS OF THE WORK OF PRODUCTION OF CIL

In the succeedin sections, the different items

of work connected with the production of CU are

enumerated.

41 Scanning

1 Receipt of the periodicals by the CIS from

the library.

2 Distribution of the periodicals to the mem-.

bersof EC according to their respective subject of

specialisation, for scanning and selection of arti-

cles for abstracting and indicating the name of

abstractor.

3 Return of t}.e periodicals to CIS after

scanning.

4 Sending the periodicals to the library for

display for a week.

5 Receipt of the periodicals back in the CIS

after a week.

42 Abstracting

6 Typing out on 3" x 5" card the Atthor Synop-

sis given in the original Prticle wherever EC has

indicated this procedure.

7 Making a Main Entry on 8" x 5" card for the

articles for which abstracts are to be prepared by

the Abstracting Panel (AP).

8 Sending the periodicals with the lain Entry

cards to the appropriate members c)f the AP.

9 Preparation of abstracts by the AP.

10 Forwarding the abstracts with the perio-

dicals to the appropriate member of the EC for

technical editing.
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43 Editing

11 Technical editinr by the EC.

12 Receipt of the edited abstracts with the

periodicals by the CIS from EC.

13 Final editing of the abstracts by the pro-

fessional staff of CIO with refermce to langake,

style of abstract, e.;c.

14 Return of the periodicals to the library.

44 Classification an Preparatimn of Inde;:es

15 ClassiXication of the 11)o-tracts and pro7id-

ing Feature Heading.

16 Freeziln; the sequence of the ontrie:,

17 Preparation of Author ILdex, SuOject Index

and the List of the Periodicals c)vered..

45 Frociliction

18 Cutting stencils.

19 Checking the stercil3.

20 Carrying ou-, corrections in

21 Taking copicE.

22 Collating card biLdinr copies.

23 Receipt of the bound copie: 1.1 OT6.

46 Distribution

24 Distriouticn of c)pies vithin

25 larenaration for despatch of copies ousile

the Institute prelaration of the addressed covers,

inserting the oopy it them, and preparation of tre

nailing list.

26 Despatch of copies as pe: the ra'ainu

list.

27 Receipt in CIS of the certified copy o!! the

mailing list.
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28 Keeping account of the copies produced.

47 Work-Flow

The following is a chart of the work-flow for

CLL.

Chart 2. Work-Plow for CLL

Note.- The numbers in parentheses refer to the
Serial Number of the operations in Sec 41 to 46.

Library

(21)(22)
Produc-
tion

Current
Information

Services

(6)
(13)(151(7) 10
(17)(18) 19)
(20)(24) 25)

(8)

7r-
, (27)

(26)

Despatch

(a)

Editorial'

(11)

(10)

Panel of
Abstrac-
tors

(9)

5 ANALYSIS OF OP2RATIONS

51 Cycle of Operations

The cycle of operations relating to the compi-

lation and production of an issue of CLL takes one

month. Operations such as receipt of periodicals

from the library are continuous; others such us

stencilling, are batch operations. For convenience,

the continuous operations are considerd on a weekly-

periodicity basis and the a batch operations on a
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monthly-pJriodieity busi s.

52 Kinds ;of Work

The following are the kinds of work involved in

the preparation of CU:

1 Professional -- requiring either knowledge of

subjects or of documentation;

. 2 Semi-professional -- requiring such knowledge

of library science an the preparation of author

index, arrangement of entries, etc: and

3 Mon-professional -- ability to do routine work,

such as distribution of periodicals, and typing

according to standards and instructions laid out for

the purpose.

3 Items of Cost

Thy: kind and number of persons utilised and

their pay are as follows:

SN Kinds of Personnel Salary
iber

1 Non-professional (in-
cludes secretarial
assistance)

11 Typist 1 Ps 199 + Allowance

12 Attendant 1 Ps 80 +

13 Gestetner Ope- 1 Ps 116 +
rator

14 Binder 1 Ps 87 4-

2 Semi-Professional

21 Junior Techni-
:..Suistant

3 Professional
.31 Senior 7:ocu-

mentalist

1 N 250 +

2 Fs 900 +
Rs 720 +
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A system of payment for abstracting at .93 5/- per

abstract for the abstracting work done outside

office working hours, is being introduced. The man-

hours spent on such abstracting work are not indi-

cated in the job analysis table given in Sec 54.

54 Job Analysis for One Issue of CLI,

SN as
in
Sec 41
to 46

Job Description

Han-
hours
per
week

Total

Weekly: Non - Professional

4

2

.2

16

8

8

1

2

3

Receiving periodicals

DiStribution to EC ..

:Return of periodicals from
3C to CIS

4 Display of periodicals in
the library

1 4

5 r R pe, iodicals back .

from library
4

6 1 Typing althor-abtracts 6 24

2 checking .. 1 4

7 Typing main entries .. 4 16

8 1 Distribiltion to AP .. 4 16

2 Follm-up work 2 8

12 Receiving back abstracts and ..
periodicals

1 4

14 Separating out abstracts and 1 4
return of periodicals to library.

Weekly: Professional

11 Technical editing 8 32

13 Final editing 16
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SN as
in Sec
41 to 46

Job Description
f Man-hours ;

por week Total

Monthly:. Non - Professional

52

8

18 Stencil cutting ..

20 Stencil correction .0

21 Cyclostylin. 18

22 Binding .. 14

24 Internal distribution 2

25 Despatch . .. 4

Monthly: Seni-Profecoionel

17 1 Preparation of Author Index 6

2 :Preparation of list of
periodicals 3

19 Checkinr of stmcil

First 20

Second . . 6

20 Checking stencil correcti)ns 6

Monthly: Professional

15 1 Classification 4* 40

2 'Feature Headings 4

16 Freezing 040 1

17 1 Preparai-dor of Subject
Index 6

2 Checking PP 2

Professional 101
Semi-Professional 41
Non-Professional 214

Total 356
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The ratio of the three categories of man-hours

works out approximately as follows:

Professional: Semi-Professional:Non-Professional::

2.5 : 1 5.5

6 FUTURE PROGRAMME

It is proposed to extend the coverage of the

CLI, in terms of the number and kinds of publications.

For this purpose, it would be helpful to know the

requirements of readers in respect of the subjects

to be covered, etc. A questionnaire is being sent

to the users of the OLL to collect information on

this and other aspects of the service.

7 AC n o\ZED GmE NT

The authors are grateful to the Scientist-in-

Charge, CLRI, for his kind permission to contribute

this paper to the DRTC Seminar (7)(1969).
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INDIVIDUALISED DOCUNENTATION SERVICE FOR PACKAGING.

B L GUPTA, Librarian, Indian Institute of paplagiug,

24-C. Dr Annie Besant Road.

The characteristics of an individualised
documentation service are mentioned. The
omnibus documentation list Packaging,abstracts
(PA) issued by the Indian Institute of Packag-
ing is not satisfactory in respect of pin-
pointed, individualised service to specialists
in particular facets of the subjects in packag-
ing manufacture and packaging industry. The
subject coverage, language coverage, kinds of
documents included, the layout, and structure
of an entry in, PA are mentioned. A survey
of the specific requirements of the specialist
groups and industries receiving PA is recommen-
ded. Restriction of the coverage of PA to
subjects of interest to specific groups of
specialists, exhaustive coverage of documents
in the respective specialised subject areas
and issuing the documentation list in card
form are proposed as first steps in improving
the efficiency of documentation service to the
specialists in packaging.

Abbreviations Used:

(BS) = Basic Subject

GDS = Generalises Documentation Service

IDS = Individualised Documentation Service

PA = Packer abstracts, (Indian

Institute of Packaging)
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1 TERMINOLOGY

11 Documentation and the Laws of Library Science

Documentation may be defined as:

1 Promotion and Eractice of 'oringing into use

of nascent micro ideas by. specialists (Law 1);

and

2 Pin-pointed (Law 2);

3 .Exhaustive (Law 3);

4 Expeditious (Law 4) service of hascent micro

ideas to specialists;

*5 In spite of the .cont.inuous ever-increasing

cascade (Law 5) of nascent micro ideas constituting

an ever-multiplying number of specialised subjects,

'communicated through several thousands of micro-

documents such as articles in periodicals,' technical

reports, patents, standards and specifications (5).

12 Documentation Service

Documentation Service is the name given to

Reference Service when the emphasis shifts from

generalist reader to specialist reader. It is

intensified reference service ( 6 ).

2 KINDS OI DOCUMENTATION SERVICE

Documentation Service may be of two kinds,

namely,

1 Generalised Documentation Service (GDS); and

2 Individualised Documentation Service (IDS).

21 Generalised Documentation Ser -'ice

GDS is a documentation service rendered

1 To a large group of specialists (Individuals

or Corporate Bodies such as Government Departments,

Industries, Institutions etc.);
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2 Through a general documentation list containing

abstracts on most of the facets of subjects in which

the constitgentE, nf the group of specialists concerned

are interested; and

5 Withont any .,riphasis on any !pecific facet or

requireent s of any particular special) 3t group within

tha poup. An example of this kind of service

is IIP Packaxing abstracts, supplied to the industri.es

in India.

22 Individualid Documentation Sr- ;voice

IDS is documentation service ronciered

1 To .a specific group of speoialists, whose inte-

rests aro similar at-an optimum level of speciali-

sation; end

2 Through a docuden-iiLtion list contairing

abstracts only on thoe facets in which the consti-

tuents of the group specialise.

An example of this k.ind co: service may be a documen-

tation list on 'Paper Packaging' supplied to those

who sp,,c iclf se, in t fit id . 'rile above kind of

di,.:4tinction has been 71adk_ only for convenience and is

talttive.

23 Surmary of fIarvr;cfistics of and IDS

The folio ng ant; Kivu;; c. 8111.1111a.ry of the charac-

charactriri i of; of '7,1)3 and IDS rHA from the

definitions mentioned ta.)

Characte -
ristic

1 3ize
of the
group
of ape-
cia-
list

Generalised Dc(;umer-1
tation Sk:17iCE; (GDSLL

Comparatively large
group, th3 constitu-
ents of Arhich can be
:further grouped or
the basis of tneir
:Tecialisation at
optimum level.

irdi viduali sa=d Docu-
ment tion Service (IDS)

. Comy.ratively small
.,:oup of specialists

WhOUt, intereAr are
si.ml.lar at ar opti-
m'Am level of specia-
li sa'Acn
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L

Charac- Generalised rocumen-
teiistic tation Service (:;DS)

Examqv
Indian Industrieb.

A very large
group each ionsti-
tuent of vr!ic1.1 is
not intereoted in
all the lac:its of
Packaging. liut only
in 3=0 of them.

2 Subject A subject of great
cover- extension or a
age group of subjects

of small exten-
sion plIt teLether

111111.11.....

Individualised Dom-
melitation Service (IDS)

Ex11121P.:

A coup consisting
only of

1 Industry manufac-
turing paper for
conversion; or

2 Paper converting
industry; or

3 Paper packaging
usEr industry.

1. subject of lesser
extension and
greate:r intension

3 PRESEIIT METHOD OF SERVICE

30 Objective

The objective of the Iocumentetion Service

rendered by the Indian Institute of Packaging (II?),

is to

1 Keep the Thdler industries and inOivid9als

concerned informed regarding the latest develop-

ments taking Place in India and in foreign countries

in the field of Tackagtng and allied subjects; and

2 Assist 'the, staff o-f the Institute to minimise

unintended duplication in aesearch.

31 Packaging Abstracts

The IIP brings out a monthly documentation

list entitled Fackaginr; abstracts (PA) to help

achieve the above-mentioned objectives,
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32 Coverage

321 Subject

The subjects covered by the FA are those going

with the (BS) Packaging and with a few other (BS)

in the penumbral and allied regions of Packaging.

The following have been recognised by us!

1 Commodity -- that is, the commodity to be

packed, such as pharmaceutical, textile, and cosmetic;

2 Packaging Operation -- that is, the operations

involved in packaging a comodity, such as filling,

closing, and sealing;

3 Packaging Material -- that is, the material

used for packaging a commodity. There are two kinds

of materials:

31 Primary Material, such as tinplate, polye-

thylene film, and corrugated board, and

32 Ancillary. material, such as printing ink,

adhesive, and stool strapping;

4 Container or Form of Material -- that is, the

form in which the material is fabricated to be used

as container. For example, bag (made of paper,

polyethylene etc), bottle (made of glasJ, plastics

etc), and can (made of tinplate, black plate etc);

5 Machinery -- that is, machinery and equip-

ment used in any of the packaging operations, such

as filling machine, laboning machine, and material

handling equipment.

Current nascent documents on all these facets

are covered in the PA. Abstracts on subjects fal-

ling in the penumbral region of Packaging are also

included.

322 Kind of Documents

PA covers different kind of documents, such as
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articles in periodicals, standards, specificatic

patents, reports, and momgraphe.

323 Language

Documents in the English larguage alone.L,-e been

included so far. But the objective is to ensurc that

no nascent workable idea, irrespective of the ifAguage

in which it has been expressed, is missed, and -cps

towards such a complete survey are being taken

33 Layout

PA consists ofitwo main parts, placed in the

following sequences

1 Alphabetical Suojoct Index; and

2 Abstracts.

Introduction, Contents Page, etc, are given vi

found necessary.

331 Ahlawjj,12191aUsji_jjaiba2LEarl

The Subject Index is prepared according

Chain Procedure ( 3 ).

332 Abstracts Fart

An entry in this p,.rt usually consists of five

elements given in the sequence mentioned below:

1 Feature heading;

2 Name of author(s);

3 Specification of locution or host document;

4 Abstract; and

5 Initials of the abstractor. if other than

the documentalist.

Although tho entries in the Abstracts Part

are arranged in a classifitd sequence, they do
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not bear any Class Number. The entries have been

arranged with the help of feature Headings. A

Depth Schedule for Classification of subjects going

with the (138) Packaging is ,just being developed.

Therefore, the docunents are not gi,len any Class

Number.

The Feature lhaJines are also drived according

to the Chain Procedure ( 4 ) . The Feature Headings,

so derived, render the title irsignificant. There-

fore, the Title Section has been omitted from the

Entry. This has been discussed in detail elsewhere

( 2 ).

34 Physical Form

PA is mimeograped on one side of the paper.

On an average, each sheet contains 3 to 4 abstracts.

Sufficient srace in left, between consecutive entries,

to enable a user to cut the required entry, paste

on to a standard catalogue card and nrranee it in

the desired seque.lco.

35 Periodicity

PA is illsueo in the first :wok of every month.

It commenced publication in Oanuary 1968. Thu first

four issues were broucht out as per schedule. Later

on, due to come unavoidable circumstances, it could

not be brought out August 1969. Its publication

hap been resumed from September 1969.

4 .DEFICIDNCY OF TFE AD4ENT L4ER1ICS

41 High Percentage of Irrelevant Docurents

At present, the lk its a gencral documentation

list, covering varie,n, But jests Going with the (rs)
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Paokogimg and some other (BS). It is sent to various

organisations, specialising in different subjects in

Packaging manufacture and Packaging industry. A3 a

result, an industry manufacturing sugar receives

abstracts not only on the packaging of sugar, but

also on the packaging of other commodities, such as

furniture., heavy machinery, crockery, and cosmetics!

It would also receive abstracts on materials and

containers not used in packaging sugar. Thus, each

industry receives a comparatively large number of

abstracts on subjects in which it has practically

no interest, and a small number of abstracts in

subjects in which it has interest.

42 ease Study

As a case study, four groups of industries (See

Sec 421) were selected to examine the approximate number

of irrelevant abstracts each may receive on'the

basis of the present omnibus documentation list

( 1 ). The percentage of relevant abstracts worked

out is approximate and tenlative.

421 'dab e_1, trif

SN Group Subject of interest

1 1 Yanufacture of metal containers,
closures and accessories

2 2 Manufacture of parer and board, and
containers and accessories

3 3 Manufacture of glass containers

4 4 Manufacture of food products
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Table 2 in Sec 422 Elves data on the analysis

of the abstracts appearin; in five issues of PA in

relation to the subject interest of the industries.

422 Table J. Perbentaze of Abstracts of Interest.

PA
issue
number
#,../

Total Number
of

abstracts

Number of abstracts of
interests Group

1 2
I 3 4

1

2

3

4

5

60

42

108

94

43

3.

4

9

r
i

3

3

7

24

11

6

2

2c
7
.

8

3

Total 343 24 51 le

5

3 .

3

12

S

29

% of abstracts

of interest 7 14 5 8

42; Annotat;.on

1 Out of the 343 t.butractn putlisnel.in the

five issues of the only 1, 14, 5 an1 8 per cent was

of interest to the .four groups of Indus tree, res-

pectively.

2 With the omnibus d)cumektion list, the lull

potentiality of the helpful armngemel the entries

derived on the basic of a feely facet Certh clu.ssi-

fication could net te expleitcl to the aevantage of

each group of users.

43 Violation of Laws 2 and 3

After a look at PA issue 4, wich contained
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only 94 abstracts, one of the specialists remarked

"we need abstract of abstracts". What he meant was

that it was not possible for him to go through so

many .abstracts to locate just those likely of interest

to him.

44 Violation of Law 4

The cumulative search time spent by each specia-

list working on diferent facets of the subject -in

different industries, will be much more than the time

spent by the documentalist in recognising the speci-

fic interests of the individual specialist and supply

him with just the relevant abstracts. This willsave

considerable time at the out put stage and thereby

satisfy Law 4 of Library.Seience.

45 Curse of Law 5

As the number of abstracts increases, the

number of items of 'no interest' will also cumulate.

The search time to be spent by the specialists will

also correspondingly increase. This may develop in

him a tendency to overlook the oomrlete publication

and thereby overlook also some of the important

abstracts. This will bring on the documentalist the

curse of Law 5 of Library Science, which says "Docu-

mentation Service in spite of the continuous, ever-incr

increasing cascade of nascent micro ideas".

5 FEATURES OF AN IDEAL DOCUMENTATION LIST

An ideal Documentation List should have the

following essential features:

1 The documentalist should be continuously

aware of the specific requirements of each specia-

list (Individual person or corporate body);
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2 The documentation list should bring to the

notice of each specialist only those documents in

which he will be interested;

3 The items of interest brought out to the

notice of the specialist should be presented in a

readily usable form and enable the user to arrange

the abstracts, if necessary, in the desired sequence;

4 The service should provide a guide to each

specialist for the arrangement of the cards and

finding of information in the manner most convenient

to him;

5 There should be a continuous feedback from

the specialist user to the documentalist information

about the specific points of adequacy and inadequacy

-- subject coverage, kinds of documents covered,

classification, sequence of entries, method of presen-

tation in an entry, abstracting, indexing etc --

of the documentation list issued to him; and

6 The documentation technique should be developed

on the basis of this feedback.

6 METHOD PROPOSED FOR IMPLEMENTid ION

0 Finding the Specific Interest

The first requisite for the proposed method

will be to determine the interest of optimum level

of specialisation of the individtmlalcorporate

bodies for whom the documentation list is meant.

This may help to limit the subject by appropriately

narrowing down the extension. It could be done, in

the first instance, with the help of questionnaire.

This would be followed up by periodical visits to

the factories and discussions with the specialists --
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the users already receiving the service as well as

the potential users.

62 World-wide Coverage

The documentation system would aim at an

exhaustive coverage of all worthwhile documents on

the various facets of the subjects going with the

(BS) Packaging, irrespective of its form -- con-

ventional and non-conventional -- language, space,

etc.

63 Physical Form of Abstracts

A card form -- on standard size -- is suggested.

The present method of cyclostyling on one side of

each sheet implies that entries of interent to a

particular specialist could be cut, pasted on to a

standard size card, and,arranged in a sequence

desired by him. The proposed card form for the .

documentation list will facilitate this.

64 Guide to Maintain the yrstt

The documentation service would also provide

guidance to the specislist on the maintenancc and

use of his own perscral documentation system.

7 PILOT PROJECT

The methcd proposed in Sec 6 abovui may be

experimented first with 'member industries,. It

will provide data for evaluation And adaptation of

the documentation service, wherever necessary,

on the basis of the feedback from the consumers.
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SHORT-RANGE RERblIENCE QUESTIONS IN A SPECIALIST

LIBRARY: A CASE STUDY.

G S RAGHAVENDRA RAO, Assistant Librarian Indian

Institute of Sciencef3mgaloLe 12.

It iv helpful to examine periodically
the pattern of incidence of different
kinds of reference questions rut by Ciffor-;
ent categories of readers. The need for
such a survey is mentioned. Presents data
on the short-range refererce questions asked
by different categories of readers in a
library of an academic- cum - research type
institution. The date are anal -fined in
different ways and the particular pattern: of
incidence of different kinds of question
commendted upon. The data on the nubject-
wise distribution of short-range questiono
is compared with the subject-wise distribu-
tion of the (1) library's holdings, (2)
books and periodicals issued to readers and

(3) staff, students, told research scholars
of the institution constitutinG the potential
users of the library. Subjects in ,he field
of the Phynieal Sciences ire seen to be
the most dominant in each of these c:Iscs.

1 REFERENCE QUESTION

11 Two Kinds

Reference questions are usually groUped into

two broad categories'

1 Short range (Ready-reference) ; and

2 Long range.

A question which does not take more than, say,

10 minutes to find the Answer, in usually consi-

dered to be a short range question; end a ques-

tion which requires prolonged search, or compilation
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of a bibliography, is usually conoidercd a long-range

question (2). The availability sf good reference books,

able re:*erence staff, and efficient library tools,

such as classification, cataloguing, and stackroom

guiding, can help to convert a long-range reference

question into a short-range one.

12 Short-Range Question

Short-range questions are of various kinds.

Some requesto of this type are:

1 Information on r specific subject that may be

got from one or the other conventional reference
books;

2 Kelp in using reference books to get information

of the kind mentioned in category 1;

3 Help to locate in the library's collection some

document or other with the aid of its Call Number or

biblioaphical specification; and

4 Information as to whether a document, with a

particular bibliographical specification, is available

:n the library or not.

It will generally_be the endeavour of the reference

librarian to 1),: ably ta dev)te more of his time on

questions of the; category 1, and to sore extent, on

questions of catovry 2. It would be necessary to

make periodical checks by the reference staff whether

this is actually the cose in a library. For, there

is a tendency on the part of

1 Many readerA to request and, in some cases,

denand, of the professional library ataff help merely

to locate and pick out from the shelves the docu-

ments; and

2 Library staff to oblii:e readers to a greater

extent than is deoirable and perhaps without discri-

mination and thereby unconsciously spend an
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appreciable amount of time on trivialities.

This can particularly arise in a context

where

1 Readers are not properly initiated into the

use of the tools and techniques of the library, and

into the disposition of the different collections;

2 The number of persons assigned reference

service is inadequate; and

3 The reference staff are not adequately quali-

fied and experienced.

2 SCOPE OF THE PAPER

This paper presents data on the number of

different kinds ()I short range reference questions

answered in a university type research institution.

The data on the distribution of the questions by

subjects are compared with those of the library's

holdings of documents, the documents issued to

readers, and the subject specialisation of readers.

The analysis of the data could provide infor-

mat ion about tho use made of documents and of the

reference staff by different categories of readers,

the time spent by the reference staff on different

kinds of questions and on different categories of

readers, whether the membr:rs of the reference staff

are adequately utilised, and the neod for improving

existing tools and techniques and to develop new ones.

3 COLLECTION OF DATA

31 Items of Informtltion

Data was collected on the following=

1 Readers served

11 Different vitegoriec,
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12 Number of readers in each category;

2 Short-range queotion;)

21 Kinds of questions answered,

22 Number of questions in each kind;

3 Time spent in anewexing sac.: kind of question;

4 Library collection

41 The main subject-fields represented in the

collection of the library -- Books and Periodicals

42 Number of volumes in each main subject-

field;

5 Circulation

51 The main subject-fields into which the

books issued by the library fall,

52 The number of books issued in each main

subject-field; and

6 Subject speclliJlation of the institution

61 The subject - fields of specialisation of

the institute,

62 The number of teachers, pestgraduate

students, and research scholars in each field of

specialisation.

32 Period Covered

TLe data was collected for v, teriod of twelve

months, from May 1967 to April 19% inclusive.

33 Proforma

A proforma was designed and used in the col-

lection of the data. retails of such a proforma

have been given in another article ( 1 ).

34 Sample Studied

The totql number of short rtnge questions

answered during the twelve tonth period was about
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1,200. Out of this, the questions'answered on fifty-

days -- every eighth day in the twelve month period --

were selected and studied in greater detail.

35 Preliminary Sorting

351 Two Periods

The academic session of the institution begins

on 1 August each year. It was conjectured that

there may be a variation in the pattern of predomi

nance of certain types of questions in the first

three or four months immediately following the

startin; of the academic session as compared to that

towards the close of the sessions. Therefore, the

sample data was, in the first instance, sorted

into two groups:

1 Data for the first four months (July to

October 1967) -- Period 1; and

2 Data for the noxt four months (November 1967

to February 1968) -- Period 2.

This amountel to 773 questions on 36 days spread

over a period of eight months,

352 Kind of Questions

It was found convenient to group the questions

answered into the following categories:

1 Information about availability of document

the library given its bibliographical specifi

cation (Availability of document);

Example:

1. Do you have Parker and Haswells Zoology V2.

2 Do yoU.have "Impressions of science in

print ing"

2 Locating document on the shelves given the

Call Number or other bibliographical specifi-
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cation (Locating domment);

Exammlv Where is the .book with the nuMber

D65e N63 located.

3 Informatj.on on specific subject, the search

and finding of which does not take more than ten

minutes -(Specific subject query);

Examples,

1 Address of the .UI Agricultural. Institute.

2 Details,preferably a photograph,of the

Frequency Response Plotter.

3 Percentage of citric acid in lemon.

4 Guidance and help in. the use of reference books

for finding information (Guidance);

Example:

1 Where to find information on Copper Wire Making.

2 How to make a reading list on Silver Extraction.

5 Compilation of retrospective bibliographies.

In the detailed Study, the last category of

service is not included.

353 Category u_uaalma

The readers served could be categorised .into

the following three groups:

1 Postgraduate stldent;

2 Research scholar; and

3 Teaching staff.

A few l'outsideusoholars were also served

(See Sec 561).
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4 TABLES

41 Table 1. Average Time taken to Answer a Question

1
Total Average

SN Kinds of time time per
Question (in mir) uest ion

An mini_

1 Availability of
dooument 61 334 5.5

2 Looating dooument 732 2,259 3.1

3 Speoifio subjeot
query 20 161 8.0

4 Guidance 45 389 8.6

42 Table 2. Kind of Question and Category of

Reader

SN Category of
Reader

Kind of Question

Availa-
bility
of do-
oument

SLooating Speoific
subject Guidance

document query

1 Postgraduate
Student

Period 1 10 33.3 251 59.5 6 33.3 7 46.7

Period 2 3 20.0 164 64.0 5 33.3 5 50.0
2 Rosearoh

Soholar
Period 1 15 50.0 119 25.2 5 27.8 3 20.0
Period 2 6 40.0 65 25.0 - 2 20.0

3 Teaohing Staff
Period 1 5 16.7 52 12.3 7 38.9 5 33.3
Period 2 6 40.0 28 11.0 1 16.7 3 30.0

Total:
Period 1 30 422 18 15
Period 2 15 257 b 10
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Short-Range Reference Questions HA521

5 OBSERVATIONS

51 Total Number of Questions

The total number of short range questions in

the sample for the two periods was 773. Of these,

about 63 per cent occurred in Period 1, and'about

37 per cent in Period 2. In Period 1, in connection

with the subjects of the courses of studies, the

postgraduate students make extensive use of the

textbooks and associated reading materials available

in the library. Similarly, the research 'scholars

'make good use of the library with regard to the choice

of the subject for research, and the study of the

state-of-art and trend of research is the subject

chosen. In Period 2, both these categories of readers

would have settled down to their studies, as it were,

having already selected during, Period 1 a good pro-

portion of the documents to be perused. Hence,

perhaps, the smaller' number of 2hort range ques-

tions in Period 2 as --ompared. to that in Period 1.

52 Comment on Table 2

521 Availability of Document

In Period 1, over 83 per cent of the questions

on the availability of document were put by post-

graduate students, and research scholars. It

dropped to 60 per cent in Period 2. This pattern

may be explained as follows:. In Period 1, a large

proportion of each of the above two groups of

readers will consist of persons newly admitted

to the courses and not familiar with the institu-

tions library facility. By November, that is,

beginning of Period 2, some of them would have

become acquainted with the use of the catalogue

and other tools for getting information on the
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availability of documents.

In Period the percentage of utestions on

the availability of documents put by the teaching

staff increased nesrlY two ad a half times that of

Period 1. In Period 2, the teaching staff may have

to help the students in the use of fNcummts relating

to the suhjscts of thi- assignments etc. Further, for

their own research work, they would require informa-

tion on the availability of different kinds of docu-

ments. Often, they ask the question over the telephone

or through a note.

522 Locatinfl_Document

There has been little change in the pattern of

incidence of requests for locating documents by

postgraduate students and research scholars in the

two periods. This arkj imply that such readers con-

tinued to have some difficulty in locating for them-

selves the documents needed. They might not have

become adequately familiar with the disposition of

the different collections in the library, and with

the use s:f the bay 6uidss, gangway guides, shelf guides,

etc. Intensive initiation of readers and provision

of a hand-out such as a "library guide" may improve

the situation.

523 glERLILEAA110 (111rY
The incidence e questions on specific subztects

put by postgraduate studehts in Period 2 was about

two and half times that in Period 1. This pattern

may be a result of the 'fact that ,the postgraduate

students, after reaching some stage in the different

courses in Period 1 would, in Period 2, be Torking

on different assignments requiring the use of docuwents.
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In the case of the teaching staff, the percen-

tage of questions on spebifivsubjects in Period 1

was more than double that in Period 2. In Period 1,

a teacher may require information on specific

subjects of his own research, the subject of research

of the research scholars, and on the subjects of the

course, with which he may be concerned.

524 Guidance

The percentage of requests for guidance in the

use of reference books etc, was the highest with the

postgraduate student and least with the research

scholar. The pattern is of the usual kind.. The low

figure for the r search is due to the factthat

he would.have already learnt something about the use

of reference sources earlier as a.graduate and post-

graduate student. Most of the teaching staff have

to be frequently helped in the use of reference

resources whether they had earlier used them or not.

The reference staff may also feel obliged to help the

teacher to a comparatively greater extent than in the

case of the research 3cholar.

53 Comment on Table 3

531 Postgraduate Student

There was practically no difference in the

pattern of incidence of the ,different kinds of

questions put by postgraduate students during the

two periods. Nearly 92 per cent of the requests was

for help in locating documents. This per centage

was also the highest in the case of the postgraduate

students as compared with all the three categories

of readers asking for such help. Postgraduate stu-

dents take a few months after their admission to
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become adequately familiar wIth the library tools and

with the disposition of the collection.

532 Research Scholar

Here again, there was practically no difference

in the pattern of inc :dente of the different kinds

of questions put by research scholars during the two

period9, except that in Period 2, tnore were no speci

fic subject queries. The incidence of requests for

help in locat int: documents was the highest (about

86 per cent), although it is less than that in the

case of the postgraduate students. Tt is expected

that the research scholar would become familiar with

the library While doing his postgraduate courses, and

is, therefore, in a better position to help himself

than the postgraduate student.

The percentage of questions on availability

of documents put by the research scholars is nearly

five times that pat by postgraduate students. This

also conforms to the expected pattern. The research

scholar might select the various doouments referred

to in reviews, Jiblloraphies etc, on the. subject of

his proposed research. He would, therefore, like to

know the availability of none of the documents in the

library.

533 Teaching Staff

In the case of the teaching staff also, the

request for help in locating documents had the

highest incidence (about 75 per cent) among all types

of questions. However, unlike in the case of the

postgraduate student and research scholar, the

pattern of incidence of questions on availability
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of documents and on specific subjects pat by the

teaching staff did not reLain at the wile level in

the two periods. For instance, the percentage of

questions on availability of document in Period 2'

was more than double that in Period 1; and the per-

centage of specific subjects query in Period 1 was

nearly five times that in Period 2. The likely reasons

for this pattern have been mentioned in Sec 521 and

Sec 523.

It is also worth noting that the teaching staff

use the Departmental Library, where advanced text-

books, monographs, and frequently consulted reference

books are available. further, current issues of selected

periodicals are sent to the Departments. and used there

for about a week; indexing and'abstracting periodicals,

such as Chemical abstracts and Biolor4ical abstracts,

which are usually used by research scholars and
teachers from different departments are available for

use in the Central Libra2:! only.

534 Overall Pattern

The total of 773 questions in the sample studied

was shared in the ratio 1 : 2 : 4, by the, teaching

staff, research scholars, and postgraduate students

respectively.

54 Comment on Table 4

541 Availability of Document

Out of the total time of a litl;le over four

hours spent on answering questions on availability

of documents put by all categories of readers, nearly
50 per cent was spent on those by research scholars.

The time spent on such questions put by the' post-

graduate students and the teaching staff was about
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25 per cent for each group. The research scholars

have obviously a greater need to use the library than

the postgraduate students yiho may be requiring largely

a few proscribed reading materials. The teaching staff

have departmental library failitiee. These facts may

explain the particular pattern of sharing of time

mentioned above.

542 Locating Document

Over 60 per cent of the time .;peat on requests

for locating documentswas given to the postgraduate

students. The research scholars received less than

half, and the teaching staff about one fifth of the

tine received by the postgraduate students. The teach-

ing staff would have become familiar with the library.

And further, they also have departmental library faci-

lity. The research scholar would, to a much greater

extent than the postgrduate student, be able to help

himself in locating documents. These factors may

explain the particular pattern of sharing of time

mentoned above.

543 Specific Subject Qqery

The research scholar gets the least share of the

time (14 per cent) spent by the library staff on .ques-

tions on specific subjects. The postgraduate students

get about twice and the teaching staff four times as

much of the time given to the postgraduates. The

research scholar is expected to search out largely by

himself information on the subject of his interest.

The postgraduate students would require help from the

library staff in connection with the sllbject of the

assignments, projects, etc. The teaching staff

would need the help cf the reference staff for searching
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out information on the subjects of their research,

on those of the courses conducted by each of them,

.and on the subject of the invited lectures, speeches,

etc. These factors, perhaps, explain the pattern of

time sharing mentioned above.

544 Guidance

The pattern of division of time of the reference

staff on the requests for guidance in the use of

reference and bibliographical sources put by the three

categories of users paralleled the pattern of incidence

of such questions (See Table 2). Therefore, the

commentsmade in Sec 524 are equally applicable here

also.

55 Comment on Table 5

.The. pattern of division of the tine'spent by

the reference staff on the different kinds of

questions put by each of the categories of readers

parallels the pattern of incidence of the different

kinds of questions put by each of the categories of

readers (See Tablu 3). Therefore, the comments

made in Sec 53 and its subdivisions are euqally

applicable here also.

56 Other Services

561 Outside Scholars

A few research workers and specialists from

outside the institution also receive help on

short range reference questions. , Table 6 in Sec

562 gives data on the different kind of question

answered on eighteen days in Period 1 (July-

October 1967).
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562 Table 6. Number of. Questions and Time Spent

SN
Kind of
Question

(7, of

40

1 Availability of
document 8 20

2 Locating document 24 60
3 Specific subject

query 3 7
4 Guidance 5 13

Total 40 100

Time Spent

ini % of 185

44 24

74 40

24 13

43 23

185 100

563 ReadinsiAuts and Short Bibliographies

During the period under study, E short bibliogra-

phies and: reading lis-;s on specific subjects were pre-

pared. Each list, containing about 30 entries, took

on an average 16 hours for search, uelection of docu-

ments, and compilation.

6 LIBRARY STAFF AND SUBJECT KNOVLEDGE

61 Criteria for $election

The personnel doing reference service should pre-

ferably share between themselves a background knowledge

of the subjects predoninantly occurring in the differ-

ent activities all(' (zsvices of the library, The pre-

dominant patternmay te recognised on the basis of the

distri bution of subjects among she

1 Referenc? questicns;

2 Books and perioCicels circulated;

3 Library's holaiLcs of reading material;

and

4 Potential users of the lit rary.

Data on these ite_ms, relatin to the twelve month

period Nay 1q67 - April 1968, are pzesented in

Table 7 in see 62.
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63 Dominant Subjects

It is obvious from T-)1e 7 that the Physical

Sciences predominate. Among these, the applied

Subject Engineering is the most prominent. The

data in the columns HOldings-Periodical, and Cir-

culation-Periodical, against the subject Jatural

Sciences, would cover such periodicals as Nature,.

Science, Scientific American, and Naturwissenschaften.

The actual articles used in the periodicals would

fall in one or other of the Main Subjects A to L.

The Biological Sciences ((; to LX) are the

next most predominant i;ubjects.

Irdustrial Engineering, Industrial Psychology,

and related subjects also show significant inci-

dence.

7 CONCLUSION

71 Acaderlic-cuL-Research Character

The analysis of the data collected on short

range reference questions confirms the academy-oum-

research character of the parent organisation. Usua-

lly, in a solely teaching institution such as a

college, the MYp predominant types of reference

questions will be recuests for guidance and help

in the use of the tools of the library, and the

library's collection of documents. In a research

institution such kinds of questions will be incident

to a comparatively much less extent; questions

relating to information on specific subjects, and

greater dependence of the readers on the biblio-

graphical end documentation services of the

library will he the more predominant rattern.
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In the library of the institution studied we find

the incidence of a mixtu-e of both kinds of reference

questions.

72 Predominance of Physical Sciences

The Physical Sciences predominate in the refe-

rence questione, documons used by readers, and in

the holdings of the library.

73 Unanswered Questions

A record was kept of the short ranee questions

for which answers could not be foqnd within a

reasonable period of time. The reasons i:or not

locating the answer may be one or more of the following:

1 There is no suitable, document 1.n the library

which could ansv,e2 tne pexticular question. This

may be due to either of

11 An inadequ4oy of the document, coll9ctior; or

12 The subject 01 the quest!.on be.ng beyond t:;e

scope of the library s collection:

2 The document likely to contain the answer to

the question is temporarily not avoi)able In the

library -- for examp)e, it mad' L6 on lcaL;

3 inadequacy of the tools lni iechniques such

as classification an( cata1oguin3;

4 Inadequacy of the reference stf.ff, Oi terns

of knowledge of subjects, refexellee books aid

other documents, ohniquee of reference service

etc;

5 Inadequacy in the comnunitAion of the query

oy the reader to the reference staff. For example,
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non-precision of expression and miseing the kernel

idea on which information is required; and

6 Failure of the reader-librarian dialogue

in the precise formulation of ',he subject of the

query.

The information gathered from such an analytical

record of the'untimmered quesY,ons could help in taking

suitable steps to correct the :ault or inadequacy

detected.
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DOCUMENT USAGE IN A SPECIALIST LIBRARY: A CASE STUDY.

S SRINIVASAN, S C SINKA, and R K GOEL, Central Build-

ing Research Institute, Roorkeenua.

Survey of use of documents by specia-
lists is helpful. The interview and question-
naire methods of survey may not be economical
for an individual library. The pattern of
document usage by specialists in the Central
Building Research Institute, Roorkee, was
studied through an analysis of the documents
cited by them in their research publications.
The average age of the documents cited in
the CBRI publication was over five. The
extent of use of patents and standards was
not appreciable although the research at the
Institute was mainly in the applied subjects.
Sone inferences and wggestions for further
investigation are made on the basis of the
findings.

1 INTRODUCTION

11 Needs of Readers

Documentation s, rvice has to be pinpointed,

exhaustive, and rendered at optimum cost to meet

the exact requirements of readers. A study of the

requirements of readers would therefore be helpful.

It would help in

1 Recognising the deficiency in the existing

service;

2 Determining the extent to Mlieh improvementn

can be made in a riven set of circumstwicen;

3 Determinihg the cost, if any, ntli,!Jod to ac-

hieve the improvement;

4 Document selection to ouit the needs of

readers;
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5 Weeding out documents that do not meet the

needs of readers; and

6 Effecting economy in space, time, manpower,

and money.

12 Survey of Reader Behaviour

There have been a number of studies on the be-

haviour of readers -in using document finding systems.

Survey technique, operations research, etc, have been

used for the purpose. The survey is usually made
either:

1 Through direct contact with readers and elicit-

ing answers to various carefully framed questions; or
2 Issuing a questionnaire and analysing the re-

plies received; or

3 U6ing a combination of 1 and 2.

Such a study would involve considerable organisational

work, tine, and manpower. It'is also costly. Fur-

ther, in the questionnaire type of survey,-the res-

ponse from the user mey not always be adequate for

applying statistical calculus to the data and make

valid inferences thereof.

2 STUDY OF CITATIONS OF DOCUMEnTS

In our present study, we have tided to know the

needs of readers indirectly. It is based on n study

of the citation in their research papers published
in different periodicals.

21 ('overage of Documents

Thu study is confined to the bibliographical

references (citations) made by the sp:oialitts
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scientists and engineers -- of the Central Building

Research Institute (CBRI) in the articles published

by them during the period 1964 to 1968 inclusive.

For each year of the study, 20. papers were selected.

Each paper dealt with one or the other of major sub-

jects of interest to CBRI -- namely, Building Mate-

rials (= BM), Efficiency of Building (= EB), Build-

tng Process, plant and productivity (= BP), and Soil

Engineering (= SE).

22 Data on Documents Cited

Table 1 gives data on the different kinds of

documents cited in the papers examined.

221 table 1. Kinds_of Documents _Cited

SN [ Kind of Document IN of Citations

1 Article in periodical .. 482

2 Book .. .. 100

3 Conference Proceedings .. 91

4 Report .. .. 55

5 Patent OS SO 13

6 Standard specification .. 11

7 Theses 40 S. 3

8 References without full biblio- 39
graphical details ('unpub-
lished' and 'to be published'
kinds and documents without
mention of year of publica-
tion, eto).

11111.1.

Total 794

3/6 ANALYSIS

3 OITING OF INDIAN AND FOREIGN DOCIUMENTS

The data on citations in 100 papers written by

the specialists in OBRI, of which 68 were published
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in Indian periodicals and 32 in foreign periodicals,

are presented in Table 2 (See next page).

311 Annotation

The number of citations in the 68 articles pub-

lished in Indian pc,riudicals consisted of 142 Indian

and 340 foreign documents. The corresponding data

for the 32 articles published in foreign periodicals

are 87 and 225. It would appear that the citing of

documents published in foreign periodicals is on the

higher side in the papers published in foreign

periodicals as compared to the citing of foreign

documents in the papers published in Indian periodi-

cals.

32 Self-Reference

The number of citations to one's own earlier

work is ,;renter in articles published in foreign

periodicals as ccelpared with those published in Indian

periodicals. The number 01 such self-references in

Indian p.)riodicals is 75 and that in foreign periodi-

cals, is 66. It should be remembered that 68 arti-

cles were published in Indian periodicals and only

32 in foreign periodicals.

4' CITATIONS IN RUATION TO TIME

41 Data

The data on the number of citations to articles,

books, conference proceedings and reports (See

Table 1 in Sec 221) were further sorted out accord-

inc, to the year of publication of each of them. Fig 1

and 2 visualise the analysed data (See AppendiX).
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422 Tab). e 4. Data forQ'alculat ing VEMala-tinQ.
and Standard Devia-i-;io ( ) for Subjects

131,1
1

SE

x f d fd.7 fd 2
1 f 1 0, i fd i fc12

'-
1 22 -8. -176 1408 15. -8 -120 960

2 16 -7 -112 784 17 -7 -.119 833
3 15 -6 - 90 540 16 -6 - 96 576

4 20 -5 -100 500 13 -5 - 65 325

5 15 -4 - 60 240 8 -4 - 32 128

6 15 -3 - 45 135 8 -.3 -. 24 72

7 16 -2 - 32 64 9 -2 - 1E. 36

8 19 -1 - 19 19 7 _1 - 7 7

9 20 0 0 0 5 0 C 0

10 11 1 11 11 8 1 6 8

11 3 2 16 32 9 2 18 36

12 0 3 24 72 9 3 27 81

13 8 4 32 123 8 4 32 128

14 11 5 55 '275 6 5 30 150

15 9 6 54 324 4 6 24 144

16 7 7 49 343 5 7 35 245

17 11 8 88 704 4 8 32 256

18 13 9 ., 117 1053 2 9 18 162

19 23 10 230 2300 6 10 CO 600

20 21 11 231 2541 2 11 22 242

21 1 12 12 144 0 12 0 0

279 285 11517 161 -175 4989

Contd
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422 Table 4. Data for Calculating Mean Time (M) and
Standard Deviation (6-- for Subjects

EB BPPP

x fd fd fd
2

f 1 d fd fd
2

1 35 -8 -280 2240 1 -8 -8 64

2 24 -7 -168 1176 1 -7 -7 49

3 22 -6 -132 792 2 -6 -12 72

4 24 -5 -120 600 2 -5 -10 50

5 19 -4 - 76 304 2 -4 - 8 32

6 15 -3 45 135 2 -3 - 6 18

7 15 -2 30 60 2 -2 - 4 8

8 17 -1 17 17 0 -1 0 0

9 10 0 0 0 1 0 0 0

10 9 1 9 9 3 1 3 3

11 10 2 20 40 1 2 2 4

12 9 3 27 81 1 3 3 .) 9

13 11 4 44 176 2 4 8 32

14 4 5 20 100 0 5 0 0

15 5 6 30 180 1 6 6 36

16 2 7 14 9L, 1 7 7 49
17 10 8 80 640 0 8 0 0

18 17 9 153 1377 0 9 0 0

19 1 10 10 100 1 10 10 100

20 3 11 33 363 1 11 11 121

21 0 12 0 0 3 12 36 432

262 -428 8488 27 31 1079
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423 Calculation of Mean and Standard Deviation

The following equations were used to compute

the Mean and Standard Deviation:
2

f d
2

E fdl
M = A + E fd

and Cr f
1: f f

where M = Average Time in years

X
d

-A
-7- where A = Assumed Mean (9 in this case)

i = Interval (1 year in this case).

424 Table 5. Average Time an yegraLLQxpQaucau
010
Statistical
Constant

Arti- Books
cles

1ConferenceReports
Proceedings

iT 8.56 9.25 9.04 7.9

6,2 5.8 6.0 4.5

Overall values of M and 0- are 8.61 and 6
respectively.

425 Table 6. Averafe Time (in yearsl_tor_gabiects

Statistical I Subjects
Constant r- .

.

t BM 1 SE 1 EB 1 BP

10.02 7.91 7.37 10.15

(5 5.6 5.5 5.4 6.2

5 OBSERVATION

51 Fig 1 shows that the scientists at CBRI

have used a larger number of documents published

earlier than five years than those published within

the immediately preceding five years of the year of

publication of the papers citing them. The number

4)7
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of documents in the former category is about 1.5 to

2 Ames the number of doclments in the latter cate-

gory.

52 This finding may have several implications

such as the following:

1 In respect of the coverage (in terms of years)

of documents in the bibliographies prepared for the

use of the readers;

2 Suggent an examination wheher the

21 Documentatton service -- particularly the

services meant to keep the scientists abreast of the

current developments in their respective subject-

fields are being effectively utilised;

22 Observed pattern in document usage is a

peculiarity with the subjects investigated et CBRI;

and

23 Projects undertaken by the research

workers in CBRI were already worL:ed upon some years

ago elsewhere.

53 Only ten per cent of the documents cited.

were tho:,, v,i thin one ycar -j.mmediatelyTre-
._.

ceding the year of publication of tha oapers citing'

them. Ac compered to this, r'..oct of tae citations

in articles by foreign anthoro published in a

foreign periodical, are to documents published within

the five years immediately preceding the year of

publication of the papers citing them. The delay

in the receipt in Inds a, by surface mail of the

foreign periodicals -- which are the ones mostly

cited in the CBRI baprs -- may be one of the rea-

sons for this state of affairs in India (1).

54 Fig 2 indicates that the number of docu-

ments cited decreases as the difference in the year
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of the citing document and of the cited document in-

creases. However, in thy:: last four years -- 16th

to 20th year --, there is a slight upward trend in

the number of citations.

6 USE OF STANDARDS AND PATENTS

61 Standards

The subjects of the papers we have examined are

all of the "applied" category. Therefore, the num-

ber of citations to standards is expected to be high.

However, there were only 11 citatons of standards,

2 of which were foreign.

62 Patents

621 Table _7. Mtents Cited: Country-vrise

Year Germany E Germany India 1 Japan USA

1964

1965 1957 1962 1961 1962
1962 1962

1966
1967 2 patents

(without year) -

1968 1933 1961 1937
1951 1944

The number of patents cited is quite small.

Three of the patents cited were by specialists in the

field of Building Materials. Three citations were to

patents taken by the authors of the papers, the sub-

jects being Soil Engineering 2, and Efficiency of

Buildings 1. It is obvious that the specialists

have to be made better aware of the sources of infor-

mation about patents and about the availability of

patents.
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7 OTHER POINTS NOTED

71 Nearly 40 per cent of the entries in the

bibliographical reference were deficient for one rea-

son or other. For example, the year of publication

of the host document is not given in many. Editors

of periodicals should insist on standard practices in

citation. The librarian could check the citations

in the documents sent for publication from his orga-

nisation and also guide the authors in the standard

practice of bibliographical references.

72 Almost all the references have been made to

the original sources even when the author had not

read the original because it was in a foreign lan-

guage with which he is not familiar, and therefore,

got the information from secondary sources such as

an abstracting periodical. Only one author quoted

Chemical abstracts in citing a patent.

73 In referring to a standard, the existence

of revision slips and revised version of the standard

should be brought to the notice of the specialist.

The chances of citing an old standard when a revision

exists are greater in the case of foreign standards.

8 AC KN 017LEDGT TENT

This paper is contributed to the DRTC Seminar

(7)(1969) with the permission of the Director, CBRI.
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GROWTH OF MULTIPLE AUTHORSHIP.

JEAN G O'CONNOR, alatlent of Astronomy, University

of Leicester, Leicester, UK.

The change, from 'little science'
to 'big science' has either resulted in
or has been made possible by a shift
from solo-research to team-research as
reflected in single and multiple author-
ship of papers. The reasons for single
and multiple authorship are compounded of
several .variables such as institutional
policy, financial support, nature of re-
search -- observational, experimental,'
and theoretical subject of investi-
gation, collaboration pattern, and per-
sonal prejudices of the research workers.
Data on the pattern of distribution of
single and multiple authors tip in papers
in mathematics, astronomy, radioastronony,
pulsar, chemistry, biomedicine, bacterio-
logy, and sociology, are presented and
graphically illustrated. Compares the
data in the different subject-fields and
infers the trend in some of the cases,
Three different patterns of authorship
are suggested: (1) Asronomy and geology
papers; (2) Chemistry 1% pens; and (3Y
Biomedical Papers -- representing dif-
ferent phases of a logistic growth curve.

1 INTRODUCTION

11 Multiple AuthorshiI and Big Science

Clearly an understanding of the factors in-

volved in the working of the scientific community

would be of some value in the design and implemen-

:tation of the services devoted to it. The produc-

tivity of the scientific community is subject to a

number of factors, one of which is the great in-

crease in multiple authorship during this century

when the expan'sion in science has been so narked.
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It would, therefore, seem reasonable to suggest that

the change from 'little science' to 'big science'

has either resulted in or' has been made possible by

a shift from single to joint and multiple authorship.

The constraints and reasons for single and multiple

authorship are clearly compounded of numerous

variables including institutional policies, nature

f research and personal prejudices among many .

others. There appears to be little or no data on

some of these factors.

12 Scope of the Paper

The approach taken here is an examination of

the distribution of multiple and single authorship

in different subjects. Some of the data presented

is the work of other authors and this is summarised

in the following sections for comparison with the

results I have obtained for astronomy and geology.

2 DISTRIBUTION OF SINGLE AND MULTIPLE AUTHORSHIP
IN DIFFERENT SUBJECTS

21 Chemical Papers

For chemistry, Price (7) gives data from

Chemical abstracts over a span of fifty years. These

are the results of an unpublished investigation by

L Badesh and show that the trend towards multiple

authorship is increasing exponentially and that the

percentage of three-author papers, for instance, is

increasing more rapidly than two but less rapidly

than four or more authors per paper (Fig S in Sec 7.1).

In a footnote to the section on multiplicity

of authors, Price gives data from a letter by Pi R

Utz (1962). This gives the percentage of papers

having joint authors from Mathematical reviews over
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a span of twenty years. Data, arc also given for

three journals from USA sfnce 1920. Unfortunately,

only a few data are given and whilst, they show a

()leer trend towcrds multiple aotnorship, they are

insufficient to construct a reii-')I3 craph to oom-

pare with other figlr,ls. Thr. d-ttl from periodicals

are particularly erratic.

22 Biomedical. Papers

Biomedical papers have been examined by Clarke.

The data from his paper of 1964 (1) show the distri-

bution of ,authorship papers presented at the

annual meetings of the Pedcration oY Jnerican Socie-

ties for. Experimental Biology and covers the period

1934 to 1963. There are ;1-,riking differences bet-

ween the results obtained by hin end those Prioe.

Clarke used statistic7-11 methods to detect trend. Up

to 1946, the curves ~parallel those for date. f_ -or!

Chemical abstracts (ercept those two authors) --

that is, there is a sharp increa,ut.; ir multiple

authorship, but little or ic ty:,-.1d 1.s detectable from

1947-63. During hiti period, tie de:ta start about

the mean to a much ger:a:tor exter, aeon oreviously.

The expanded analysis in Clarke 's paper of 1967 !2)

confirm a downward trend in single - author papers

with an increase in tAo-, three, four-, and more

'author papers.

221 Bacteriolozy Papers

In 1965, Kull gave figures for multiple author-

ship from the Journal of bacteriology covering. the

Period 1935 to 1963 (6), the nacre time-span cs

Clarke's work. Data are given for 1935, 1945, 1950,
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1954, 1959, and 1962, and show no consistent

as regards two- ?.Y.d three-author papers, but

cline in the single-author papers. A trend

four- and more author papers during the past

twelve years was alco noted. The number of pL

in this single periodical io liLited (30-60

per year) . Therefore, the data vary about the mean

considerably, but nevertheless, they would appear to

be of the same order as those obtained by Clarke for

biomedical papers.

23 Sociology Papers

Hirsch and Singleton (4) conclude that ir the

field of sociology, th)re is an observable but not

consistent trend towards multiple witilorship in

two periodicals in sociology. They note that tic

pronounced increase occuro earlier in the 'establish-

ment' periodical.

24 Information Exchange 77101A

Price and Beaver (8, immstiratedmultiple

authorship in thy; InformationExchange Group I (TI A I)

on oxidative phosi)horylatinn terniral electron

transport. They analysed me:aou and found an

average of 2.23 authors pt,T papor over tine-span of

five years.

25 Table 1. Summary

Note.- Unless otherwise indicated, the data

are from thie paper.

Percentages given it_ ellare brackets hive ben

determined by interpolation from try.
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Persentage of Single Authors
Subject

J
i 1910 1 1934 1 1940 1 1960 1963/4

;

Bibliography 89 0882 L778...7 73
and Index
of Geology

Astronomtscher 95 89 0867 0737 68
Jahresbericht .

Ilathematical 94 79 -
Reviews
(Price 1963)

Radioastronomy 60 55

Ohemical abs- L7822 Z7722 L7672 L7402 Z7302
tracts ;Price
1963)

Biomedicine 34 L732_7 /7202 18 (1963)
(Clarke 1964)

'Bacteriology 47 18 (1963)
(Kull 1965) (1935)

3 ASTRONOMY PAPEn

31 Procedure

Trends in multiple authorship in astronomy for

the period 1900 to 19C5 were examined by an analysis

of the Astronomy seder jahresbericht, which is gene-

rally conaidered to b.: the most complete indexing/

abstracting service for this subject. Two annual

volumes per decade wer.: analysed completely. Per-
..

sonal authors only were counted and no distinction

was made between original research work and books

or review work.
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32 Data

The results, recorded graphically tr. Fig 3 in

Sec 73, show a trend towards multiple authorship

similar to those found by Price for Chemical abstracts

but with a much slower rate of change.

33 Geology

Data were also obtained for geology in tie same

way using the Bibliography and indexolota
exclusive of North America (Fig 4 in Sec 74). There

is a remarkable similarity between the graphs obtained

. for astronomy and geology, as represented in these

two abstracting periodicals, both in the rate of

change and the actual percentages of single and multi-

ple authors through each decade.

34 Radio-Astronomy Papers

Data on the increase in multiple authorship

were also collected through Astronomischer

itqlresbericht on a relatively modern branch of

astronow radio-astronway (excluding radio sources

within the solar sy;:tm) -- from 1947 to 1966. This

shows a more rapid increase and greater level of

multiple authorship in radio-astronomy than is ave-

rage for the subject. The points on the graph

(Fig 5 in Sec 75) tend to flucttate because of the

relatively small numbers involved.

35 Papers on Pulsar

It is also interesting to note that in the

papers on pulsars, celestial objects whose dis-

covery vas announced in 1968, there is a dramatic

difference between the ratios of siLble, joint,

and multiple authors for papers reporting obser-
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vations and those dealing vii th theoretical aspects.
The data are given b.3low. Only the literature pub-
lished for the first six months following the dis-
covery was analysed, so that it is possible that
this short time-span nay have some effect on the
percentages

M
Percentage N of Authors

1 F 2 13 here than 3

Theoretical .. 55 30 5 5

Observational .. 0 56 20 24

Total 30 44 12 4

(Total number of papers examined = 50, of

widch 20 were theretieal, 26 predoninantly obser-
vational, and 4 of i nixed category)

36 Radicastronorly al; a Mg Science
Rad ioastr onoray , ncluies the shady of

pulsars, might .\-,:11 c.)r..lidered no "big science".
It is a relative:1y ne,v, out rapicay e:.:panding
science, which involves complex aid costly instru-
mentation. _ncl"(4ase it muL:AN) authorship in
this field is far noro rapid than in tstroneray as a
whole and the correl:-.tion of expmsive instrumen-
tation with multiple authorshil? is seen in the
striking difference between the obcervntional and
theoretical papers in the papers on pulsars.

37 Trend
371 Astronomy apd (eo3 op:x

If all the data available are plotted on gravies

1 (9
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in the same way as the data for Chemical abstracts

the results could he more easily compared. The simi-

larity of the graphs for Astronouiserer jahresbericht

and the Bibliofraphy anc: index o: geology hos already

been pointed out: multiple authorship increasing

but the majority of publications is by single

authors. The three fiLures for Matimiatical reviews

indicate a similar trend and the percentage of single

authors is of the same order al, the above.

372 Chemistry

The graph for Chemical abstrPcts presents a

very different picturu. There is a very rapid in-

crease in .multiple authorship. Even in 1910, the

trend away from silgie author to two-author is well

established as compa:red with astronomj (See Table 1

in Sec 25). Also the point of maximum curvature

for three and 'four p2.us' author, ours earlier in

Chemical abstracts, br.tween 1920 to 1930 and 1925

to 1935, as compared with 1935 to 194!: and c1950 for

Astronouischer iahresterio.it.

373 Biomedical Papert

On the othcr hand, th,: prcph for bimedical

papers (Fig 2 in Sic 72) !:!is a vJry much snal.ler

slope than that for Ohcmical abstracts, but orabined

with a high voporticn of rt-pers (77 per curt) by

joint or multiple authors. It :should be noted that

single aAthorship in this field was considerably

lower than in the subectc mentioned above as far

back as the 1930's. The figures givcr, for the

Journal of bacteriol2a are not sufficient to draw

an accurate graph, but if plotted, they are very
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sinilar to the general pattern obtained for bicrnedical

pagers.

4 COMPARATIVE ST.7rDY

41 Multi pl i city Indox

In Fig 6 ani 7 in Sec 76 and 77 respectively,

the data for astronony and geoloEy are the sane but

presented differontly to reduce the graph to a single

line. Using this nethod, an overall picture for

single and nuitiple eAthorship can be more easily

compared. The parameters used are the 1pgarithm of

the multipU.city index again3t

1 arthcr 4- 2(4 2 withors)+3(% 3 authors) ..

city indey 100

42 Problems 1,1 Cm );Jo.i on r3tu I

!7wo other poi.lta lotd about the

graphs. irstiy, nu detc on they are Lased,

are not strictly co,Ipt ratle. used Clarke

and Kull wevld 13,1 aboht crirri na17. research pepers at

least for the riA, part, t the dae. for astro-

now end Reolegi c:ude he. orie4nal research

paper: ar,C revietis boch.,;, ,,,,Nty.eci J,' thc

abstracting per: odic u L echo.: rc. )1! ou;:, the pur -

centage of bochs ctc in tlio u131-,A,'Arg 91r:.odicals

is probab1:7 sral1 corw,r1mil to of

oeerch papers. crmrree, t}./, aa.ta for 'toter

and articles in Tha 1.1.urnal. of b t r,e2 defy and no

significant v.ar :70,01 as regar Is rmltiple

and single autho...qhip

Secondly, Clarku rotes 1.).P. Ae tr3A% ln rlopu

occurs et, about 1ii46 Cie pApr-P The

steep part of tit curve, hu
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to pressures during war time promoting a rapid in-

crease in multiple euthorhip. War-tint certainly

lowered the productivity of scientists as measured

by the number of publications. This can be seen

for instance in a graph based on articles from ten

unspecified scientific periodicals (5), which also

shows the proportion of single and joint or multiple

authors. The curves for single- and two-author

papers from the Bibliography and index of geology

also show what night be interpreted as a break bet-

ween 1940 and 1945. However, the number of points

on the graph is insufficient to draw any firm con-

clusion, especially as at this tiro the work done

over several years was published in one volume and

not annuallY. Similarly, the data for the Journal

of bacteriolou might parallel the trend in bio-

medical papers.

5 OTHER ASPECTS OF Kfl AUTHORSHIP

51 Some Influencing Factors

Some of the fadtors involved in valtiple author-

ship have been inveJtf.gated and it would seen appro-

priate to review the evidence here before trying to

draw any conclusions about the influence rn: the

subject natter on authorship and collaboration.

511 Finaneinlaluort

The relationship between fi.nsnoial support and

multiple authorship has been investigated by Hirpch

and Singleton. They found that the average number

of authors for financially :supported w.rk reported

in periodicals in Sociology was 1.35 as a:ainst

1.20 for unsupported. Clarke in 19(7 (2) followed
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up his work on multiple authorship in the biomedical

papers with a further anal7sis of authorship in the

societies which k:o make up the Vederation (I'ASEB).

He rankedthe societies over a number of years with

respect to authorship and found that there

was a significant correlation with non-sponsorship.

As a result of his Etarvey, he concluded that each

society showed at ind.'.vir1ual pattern as regards

multiple authorship.

512 'Popularity' of Si.tOject

A factor which mi. nit perhaps b.-) taken into

account in considerinE7 relatively narrow subject

fields i s that a field which attracts few people

have less potential for multiple authorship

than a popular field which attracts large numbers

of workers into it. Some' 1 igures I have obtained

for thermodynamics fron 1000 tc 1960's would be

ccupatible Nith this s-apiosition. Figure 0 in Sec

78 shows that durinr! the 1930 's when thermodynamics

waa more popular than it now (as rleasured by the

number 01' papers prod-, c:ed per year) , the level of

multiple authorship in the :.'field 4.113 high, wherees

now despite the general increase :r multiple author-

ship in physics no a w:.ole, it appeur to be declin

ing in themodynamics.

513 Utilisation of :Tan-Power

?'rice di sclajt308 masons for the increase

in multiple euthorshir along the data for

Chemica) abstract.). rt..c,ards it 03 a rationa-

lisation of the manpower shortag.: in a ra..idly

expanding sel once. 2ructilnt-.1 Luthorship i t thus
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the means of utilisin,3 the vast majority of scientists

with low or moderate productivity to the best ad-

vantage. Productive scientists on the other hand

tend to become heads of groups 'visible or invisible'.

This model is tested in a later paper by Price end

Beaver, in which it is shown that those, with a high

productivity measured in terrrs of nernos to the IEG.

are also those with a high degre,, of collaboration.

The overall picture i,3 of a cor: of active researchers

within a large floating population of people who

collaborate with then,

514 Collaboration Pattern

The above is different from the aor conventional

view implicit in a Lumber of stildi es, v*a.le

authorship is prjmaAl;,.. re.3ardec, as r. .1.-;cint. t3 uti-

lise the different J). 11s o." hrulds to

tackle c problem which would otl.e..7.wisf: e too big to

perform. In curtain types of collaboration, this

undoubtedly holds -btu; for instt.n.e, -;ey.,tair. types

of modern instrunentation requi; c number of peoole

to run an experin.nt. liacutron gives an ;..ccount of

the scientific community basec: cr some ninety inter-

views he conducted with scinl,ists and science

students, in which the question of teamwork. or collobc-

ration was raised. The e'rd attributes of

scientists to this is wry i ?.1uninatins and it

would seen that there is a ltandrrnental difference

betweem what liagstrom terms 'free collabonA ion',

where participants collaborate more or less equally

on problems of common interest ten in certain typos

of group research wher3 scientists my tend to be-

come little no than high grade technicia_ns. Johnson,
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in discussing th,3 optj.Lum size of a group, points out

the inter-group communication is a limiting factor

in the efficient functioning of the .group, but his

optimur.i size of oetween 4 and 7 people fails to

take into accouni; the different types of collabora-

tion where this factor mw not be so important.

6 CONCLUSION

61 Influence of Subject Matter

Two hypotheses on the reasons fcl- t1 ;e lnre in-

crease in multiple authorship as (-)oize6 to single

authorship, have beer mentioned in the precodirg sec-

tions along with some of the factors involved.

Bearing these points mind, the infllence of t!..

subject matter will now be considered tling the d%ta

given in the first part of the piper. !:he graphs

(Fig 1 to 5) fall into thriu gr(ups. Astronomy and

geology and possibly mathenatici cht,racturieed

by a high proportion of :ingle authors and a slow

but incrt:asing trund :6o joint and multiple cmthorship.

On the other hand, the resats from (.'henical

abstracts over the samu puriod of ti:le sow to far

more rapid incmase in mull plc author,Jhlp and single

authors now make up otly but 30 por cent of the

total. A very df.ffernt pattern is founo for bio-

medical pnpors. UnfortunLtoly, the figures do not

go back further than 1934, but sharp ir.crease in

multiple authorship is followed by a relatively 'flat'

average curve in thich it is difficult to detLet any

trend. This is combined with a low peroenttAge of

single authors. The pattern from t41.- journal of

bacteriology 5.s sinillr.
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62 A Model

It is tempting to speculate that these three

groups represent different phases of a logistic growth

curve, or possibly steeped logistic curves, with

ceiling conditions like those proposed for the growth

of science and technology (7). (See Fig 9 in Sec 791)

There appears to be a limit not only to the number of

authors able to collaborate effectively, but that

owing to human nature, there will always remain some

proportion of single, double authors, etc. The figures

for biomedical papers suggest that a curve followed by

hunting fluctuations might be more appropriate.

This model could be used to explain the differ-

ence in the graphs by assuming that each subject has

reached a different stage in its evolution as regards

multiple authorship. The validity of such a model

will'have to be tested with new data, but assuming

that it presents a true picture, it follows that if

one of the limiting factors in multiple authorship is

in some way subject-dependent, then the final propor-

tions of single, joint, and multiple authors need not

necessarily be the same for different sciences. On

the other hand, if the limiting factors are common to

science and scientists, the proportions could ulti-

mately be the an for all sciences, though in both

cases, the pattern of evolution no,,:d not necessarily

be very similar.

Work reported here indicates that finance, na-

ture of research -- for example, theoretical, expe-

rimntal, and observational -- are all factors which

can affect collaboration and group research.
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Sec 78. Fig 8. ;'1, Single Author Papers and

Number of rapers in the Thermodynamics

Section of Physics abstracts
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64 (Unpublished).

5 Sec 42 JOHNSON (Y, A).(1.n DEAL (B V), ]k.. Opera-
tions research in research acid develop-
ment. 13(3).

6 Sec 221 PULL (1' 0) . Publication trol.ds in micro-
biology. (Bacteriol rev. 29;19E5;534-43).

7 Sec 62 PRICE (D J do Solla) . Little science,
big science. 1963.

8 Sec 24 -- and BEAVER (1) de B). Collaboration in
an invisible college. (Amer psychol.
21;1966;1011-7).
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CHARACTERISTICS OP DOCUMENTS CITED BY INDIAN

PHYSICISTS: A CKSE STUDY.

A K GUPTA; Reeearch Sp1-152krtalaTS,Jpu19LtaLa

The citations given in the Indian journal21_,ureaplys, (5)(19677 were
examined in order to develop a list of the most
cited periodical publications, examine these
periodical publications from the view-point
of country of oigin, subject-coverage, and
age of the citations. Though a majority of
documents cited were periodicals, the number
of citations of non-periodical documents was
not insignificant. The incidence of 'Self-
citation' and 'Repeated citation, were also
studied. The probable reasons for self-cita-
tion were examined. The incidence of Repeated
Citation appears to be due to the following rea-
sons: citing papers expound the same subject-
field, at least one of the authors of the
citing papers being common, atleast one of
the authors of the citing papers working
in one and the same institution, and cited
more than once in tIe same paper.

0 INTRODUCTION

01 Criteria for Selection

The periodical publications are, by and large,

the major source for retrospective search and also

for current awareness purpose. in a recent study

( 3 ) it has been shown, that "Looking at current

issues of journals was by far the moot popular

method of obtaining current information" among UK

* Present address: School of Library and Information

Sciences, University of Pittsburgh, Pittsburgh,

Pa, USA.
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and USA physicists. Thus, like any other discipline,

the proper selection and the subsequent acquisition

of periodical publications is of vital importance in

the field of physics too. But, it is neither

possible nor desirable for any library to acquire.

everything published in one speciality. 'Selectivity'

is the answer to thi3 problem. One favourable

factor is that a good percentage of the articles on

a specialised subject is published in a small number

of periodicals -- the 'core periodicals'. Thus, in

a specialised subject-field, a caieful selection of

periodicals .an be made which will cover a good pro-

portion of articles in that field. It has been found

also that the.. use of periodieals,in a given, epeciality,

as Aell an in general, is concentrated on a small

'percentage of, the .total number of available Icrio-

dical publicationS.

The Objective criteria which t.ave been fowJ1

helpful for the selection and oleo weeding of

d ical publications in any Iield'are 118 follows;

1 Inclusion of the per publication

secondary periodical pUblication -- indexing or

abstracting periedicall

2 remand of the clientele doteruined by ana-

lysing the circulation records of periodicals and

by observing what the clientele actually read; and

3 Citation count in representattvc periodicals in

the subject field.

The citation count or frequency of citation

in representative periodicals I. probably the Lost

objective and neeful of the three criteria. in thin.

the titles of periodicals are runked by the total
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number of citations they received .

02 Purpose oi he Paper

The purpose of t his pa per is

1 Study the habits of Indian physicists in their

approach to informat ion gather ing;

2 Develop a list of t he periodical_ publica-

tions most frequ.::ntly eittd b the Indian physi-

oists;

3 Examine these periodical publications from the

viewpoint of country of origin, the subject-field

covered, and the age of citation ;

4 Place of nonperiodical documents in the cita-

t ions by Ind ian physici st s;

5 Study of the Self- citation habit of the Indian

physicists; and

6 Study of the repeat ad Citation habit of the

Indian physicists.

1 PROCEDURE

11 eel tot irtn cf Sour ce Period ical

The select Jeri of source periodical for citation

cfJunt did not prostnt much cliff icclty . The choice

of the nditL2zr LILIALLLazul_sialigla hvaIos --
amonthly periodical published by the Council of

Solent Hie and Industrial Resetrch, India -- was

guided by the following considerations:

1 it is the primary medium for t he communication

of the research results of Indian physicists;

2 Ito Purview enconrasees t he whole f field of

physics; and
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3 Its complete coverage by the international

abstracting periodicals.

In 1965, about 495 periodical publications were

abstracted in the Ftysics abstracts. Out of these

only 81 periodical publications were abstracted

completely. The Indian purnal of pare and applied

physics was one of these. It accounted for 131

abstracts and had the Rank Order of 64 among the

total number of periodical publications abstracted

( 1 ).

12 Selection of Citing Documents

As this is only a case study, the articles and

short-communications in the Ingitni2mInaL0 pure

and applied physics ( 5 ) (1967) were selected for

the purpose of thin study.

13 Preparation of Entry for Citing Document

For each citing docunent -- article and short-

communication, -- an entry was prepared cn a standard

cataloguing slip. In each (intry, the name of the

author(s), title of the document, anti the biblio-

graphical specifications of the nource periodical --

the Indian iournal 1 pure and_ aurlled rhys4e,

were noted. In case of the citing document being

a short-commun.cation, the symbol (SC) was also

noted to distinguish it fror articlee, Other details

noted in the entry were as follows;

1 Serial Number, begihning with 1;

2 Total Number of citations;

3 Number of author(s) for the citing document;

4 Number of pages;

5 Address(es) of the author(a);
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6 Date of receipt of manuscript and/or revised

manuscript;

7 Time lag in publication;

8 Name of the institution or agency providing

financial assistance in the form of scholarship or

. funds; and

9 Class Number with feature heading.

14 Preparation of Entry for Cited Document

For each cited document or citation, an entry

was prepared on a standard cataloguing slip. In

each entry the name of the author(s), title of the

cited document -- if available, -- and the biblio-

graphical specifications of the host document as

given in the citing document, were noted. In addi-

tion, the following items of informatior3 were also

noted in the entry;

1 The symbol (SC) to .denote that the citing

document is a short communication;

2 Reference Number of the cited document, con-

sinting of the serial number of the citing document,

a colon, and the Serial Nurber of the cited document

among the total number of cited documents as given

in the Reference Section of the citing document,

beginning with 1. In a few cases, one serial

number in the Reference Section contained multiple

citations. In such case° each individual citation

it contained was counted separately;

3 Nature of the cited document -- that is,

whether a book, technical report, data publica-

tion, conference paper, patent, standard, thesis,

periodical article, etc; and
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4 Information about self-citation.

2 INDIAN JOURNAL OF PURE AND APPLILD PHYSICS

21 Contributions

The contributions consist of original articles

and short communications. The total number of contri-

but ions in the Indiarnal_a_sgpgIndsualla
physlcs (5)(1967) was 224 -- 148 articles and 76

short communication. The subject -wise 'breakdown of

contributions is given in Table 1.

211 Table 1. alkAps1=Eiggllgsiluilon of Contri-

,butiqnq.
SN Subject

Number of
contributions---- ---
Arti- Short-
cies Commu-

nica-
tions

Total

1 Ic Measuring Instruments.
Metrology - 1 1

2 B3 Analyeip,'CAlouluse
Functicns 3 - 3

3 B7 Mechanics ,,
, . 2

4 B7,5 fluid Mechanics.
Hydrodynanics 5 6 11

5 ) B7,5207 Magnetehydro-
dynamics 1 1

6 B7,8 Aeromechanics. Gas
Mechanics 2 - 2

( BUZ Astronomy and Astro-
physics 1, - 3

8 C2,1 Solid State Physics 19 9 26

9 C2,1 ;c Physical -..:rcrtrties
of SolAn ) 5 14
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SN

10

11

12

13

14

15

SubjectLi

Number of
contributions Total

Short-
Arti-
cles

Commu-
nica-
tions

C2,06 Plasma Physics 1 - 1

C3 Sound. Acoustics 5

C4 Heat. Thermodynamics 4

C5 Optics. Light 7

C5;3 Spectroscopy 20

C6 Electricity. 1

- 5

3 7

1 8

12 32

- 1

16 C6;25 Electric Discharge.
Radiation,
Ionization 2 e. 1 3

17 C6,1Z Electric current
and Electrostatics 6 4 10

18 C7 Magnetism. Electro-
magnetism .

1 - 1

19 C9B Micro physics 4 4 e
20 C9BOZ Atomic and Molecular

Physics 4 1 5

21 C9B1 Molecular Physics 5 10 15

22 C9B3 Nuclear Physics 7 1 8

23 C9B8 Elementary Particles 3 2 5

24 CW96 Radioactlrity 3 1 4

25 D2 Building Engineering 1 .. 1

26 D6,5 Electronics 7 3 / , 10

27 D6,6 Electrical Engineering 5 )
- 5

28 D7,4 Teleconrunication 1 - 1

29 D8,(C5) Optical instruments 2 1 3

30 E Chemistry 1 3 4

31 0;8 Crystallography 11 5 16

32 111W Geophysics 1 1 2

33 H13C7 Meteorology 2 1 3
34 M95 Photography and Zinemato-

graphy 1

Total
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22 Author Productivity

These 224 contributions came from a total of

293 different authors. Tc.ble 2 shows the number of

contribution(s) against each author for which he was

one of those responsible. Table 3 shows the number of

joint authors and the number of contributions.

221 2L1111-Z ELIMDU91LuAligxIULIlialleaLsLCailtd.-

1,WyAona

SN Number of Author Number of contribution

1

2

3

4

5
6

7

232 1

32 2
lb 3

4 4

3 5
1 7
3 8

222 Table 3. joint Authors and Contribution.

s1N Number
of contributions

mber of
T- sto ii-C-677 Total

Authors Articles runicationr ----

1 1 49 33 82
2 2 75 28 103
3 3 18 12 30
4 4 6 , 3 9

23 Tine-1r.4 in Iublication

A varying range of time-lag in publication of

a contribution from iis first submission and its

appearance in the ourlial of
physic° (5)(1967) was observed. It ray be largely
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due to tIle delay at the referencing end or at the

printing end. Table 4 shows the range of time ltig

in publication of the contributions.

231 Table 4. Time laa and Contlibutiona

SF Time Iag.in
months

Number of contributions

Articles
Short

Communication
Total

1 3 ... 3 3
2 4 2 4 6
3 5 7 . 5 12
4 6 6 12 18
5 '1 11 12 23
6 8 4 15 19

7 5.. 11 16
8 10 9 6 15

9 11 8 3 11
10 12 11 1 12
11 13 13 3 16
12 14 18 - 18
13 15 15 - 15
14 16 26 1 27
15 17 .. 8 . - 8
16 18 3 - 3
17 1q 1 - 1

18 _..... 20 . .1 1

232 Annotation

.1 In a few oases, the date of receipt of revised

manuscript alone was available, which has been taken

for calculating the -.Alla lag in publication;

2 The median time lag for articles is 13 months,

for short .cornunicationa 6 months, and for contri-

butions as a whole 1C months; and

3 The average time lag for articles is 11,7

months, for short communications 7.7 month°, and

for contributions as a whole 10.4 months.
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24 Time Lag and Revised Yanuscript

Out of the total of 224 contributions, the

authors of 71 contributions, -- 54 articles and 17

short communications, -- or 31.7 percent of the total

contributions, submitted revised nanuscripts. The

time lag in publication of the revised manuscripts

is shown in Table 5.

241 Table-5.. Time Lag and Revised Manuscript

SN
Time Lag
in months

,. ow 1.
Number of contributions

Articles
Short

communication
I Total

1 3 1 1 2

2 4 1 3 4

3 5 2 1 3
4 6 1 6 7

5 7 3 3 6

6 8 2 2 4

7 9 4 1 5

6 10 7 - 7

9 11 5 - 5
10 12 10 - 10
11 13 6 - 6
12 14 8 - . b
13 15 2 - 2

14 16 2 - 2

lam

242 Annotation

1 The median time lag for a2ticles is 12 months,

for short communications 6 months, and for contribut-

ions as a whole 10 months; and

2 The average tiro lag for articles is 11 months,

for short communications 6 mohths, and for contri-

butions as a whole 9.6 months.
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25 Nature of Institution .and Number of Contributions

Table 6 gives a gene:_al distribution of the

-,ontribUtions according to the nature of institution
. .

where the research was carried out.

251 Table 6. Plac21A,Ligin of contakuillaq

SN

111.

Nature of
Institution

gam =0.

Numbez of contributions

Short
comruni-
cation

Total

1 University, including
other educational
institutions 120 64 184

2 C S I R, India 27 7 34

3 Defence Lqboratoris 4 4

4 Induotrial and other
Laboratories 5 7

5 Foreign 4 2 =6

26 Fina)lcir c tho %!,.),:arch

Ar many as 12 InNtJtvtions and organisations,

both Indian and foreign, finance6 the various research

projects, in thi Jorr. of scholarships or funds, tne

results of which have beer publinhed in the Igilan

journal o1 Pun qui_allais.1-ahlakau (5)0967). This

cons determined by going throu0 the acknoWledgement

section of each of the contributions. Table 7

gives a list of the financing bodies in a

ranked sequence.
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261 Table 7. List of FinanclagBgalag

SN Name of the
Financing body

Number of contributions

1 CSIR, India

2 Ministry of Education,
India

3 U-G C," India

4 Department of Atomic
Energy, Government of
India

5 Government of India

6 National Bureau of
Standards, USA

7 Ministry of Scientific
and Cultural Affairn,
India

8 Nadia Education Society,
Gujartit

9 R & D Organisation,
Ministry of Defence,
India

10 State Industrial Re-
search Committee, Gover-
nment of Gujarat

1.1 Advance Research Fro-
jects Agency, USA

12 Rutherford Laboratory,
UK

Total.

Article

39

6

2

3

2

2

1

1

1

1

1

59

Short
commu- Total

tin

11 50

6

6

1 4

1 3

1 3

19

1

1

78

3 CHARACTERISTICS OF CITATIUNS IN INDIAN JOURNAL OP

HIRE AND A1'1LIED PHYSICS

31 Number of Citations

The total number of citations in* the

224 articles published in the twelve

498



Documents Cited by ILdian Physicists J3312

monthly issues of the Inglip...axt
applied physics 0)(1967) via& 1972. This amounted

to 3.2 citations per page, or 320 citations for

100 pages. Table 8 gives the distribution of cita-

tions.

311 Table 9. Distribution of ClifIlivag

SN
Number of
citations

Number of contributions

Article Short
Communication

I Total

1 0 2 4 6
2 1 4 4 8

3 2 6 10 16
4 3 7 10 17
5 4 7 6 13
6 5 14 5 ) 15
7 6 7 8 15
8 7 7- 4 11

9 8 13 7 20
10 9 -9 1 10
11 10 15. 4 19
12 11 6 A 10
13 12 5 5 10
14 13 7 1 8
15 14 7 2 9
16 15 5 1 6

17 16 3 - 3
18 1? 5 - 5
19 18 5 - 3
20 19 3 - 3

21 20 2 - 2

R2 21 3d ... 3
23 22 2 - 2

24 23 2 - 2
25 25 1 - 1

26 27 1 ._ 1

27 28 1 1.-/..
312 An 0_

1 The median n.uAer of citations for a21:14es Is 9,

for short cotrunications a:1.1 icr oontribvti)n3
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as a whole 8.

2 The average number of citations for afticlps

is 10.3, for short communications 5.8, and for

contributions as a whole 8.8.

3 These 1972 citations consisted of 1616 cita-

tions to periodical documents and 350 citations to

non-periodical documents.

32 Citation to. Non - Periodical Document

Out of the total number of 1972 citations, the

number of citations to non-periodical documents" was

356- 275citations in articles and 81 citations in

short communications. Table 9 gives the distribu-

tion of citations to non-periodical documents.

321 Table 9. Categories o f_E2/ asa...ajjaLtLoji

M11111,

SN Category

Number of citations in

Article
Short
commu- Total
nica-
tion

adomonump

1. Book 179 57 236

2 Technical report 22 6 28

3 Data publication
(Table, Data, Etc) 15 5 20

4 Commission proceeding 1 - 1

6 Thesis 22 4 26

7 Standard 2 - 2

8 Index card (NB) 2 - 2

275 81 356
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Citations to non-periodical documents is excluded

from any further analysts. However, it is interest-

ing to note thatabout 18% of the citations are to

_non-periodical documents.

4 PHARACTERIST)-CS OP CITATIONS TO PERIODICAL

DOCUMENTS

41 Periodical-wise Distribution of Citation

A list of periodicals ranked according to the

frequency of citations, out of the 1616 citations

to periodical documents analysed, is shown in

Table 10. Only the names of those items that were .

cited five or more times, are given in the list.

In all, 255 publications contributed these 1616
citations.

411 Table 10. Rank of Periodicals by Frequency cif

Citation;

Rank Per N of ci-
tati onf,

1 Physical review

2 Journal of chemical physics

3 Indian journal of pure and
applied physics

4 Journal of applied physics

5 Indian journal of physics

6 Proceedings of the Royal Society.
London -- Series A Mathema-
tical and Physical Sciences

7 Proceedings of the Physical
Society. London

8 Journal of the Physical
Society of Japan

Journal of Physics and
Chemistry of Solids

178

108

64

60

48

45

37

31

31

Cumul
Total

178

286

350

410

458

503

540

571

602
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Ranl Periodical N of ci-
tat ions

Cumul
Total

Aota crystallographica. 31 633

9 Journal of the American Che-
mical Society 30 663

10 Transactions of the Faraday
Society 29

11 Nuovo cimento 25 717

Philosophical magazine 25 742

12 Proceedings of the Indian
Academy of Scienceet Sec-
tion A Physical sciences 24 766

13 Journal of the Chemical
Society 23 789

14 Zeitschrift fuer physik 22 811

15 Reviews of modern physics 20 831

16 Journal of scientific and .

industrial research, Sec-
tion B Physical sciences 19 850

17 Zeitschrift -fuer' haturforschung.
Ausgab A Astrophysik, physik
und_phyOkalischer chemie 18- 868

lb. Spectrochimica acta 17 -885'

19 Nuclear physics 16 . 901

Proceedings of the IEEE .16" 917

Review of scientific instru-
ments 16 933

20 Canadian journal of physics, 15 948

Zeitschrift fuer physikaiische
chemie. Leipzig 15 969

21 Journal of geophysical research 14 977

Nature, London 4 991

22 Journal of the Acoustical Soci-
ety of America 13 1004
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Rank Per
N of ci-
tat ions

Cumul
Total

22 Journal of physical chemistry 13 1017

Physical review letters 13 1030
Soviet physics - Solid state 13 1043

23 Proceedings of the National
Institute of Sciences of
India,Sec A Physical Sciences 12 1055

24 Astrophysical journal 11 1066

Physica 11 1077
Soviet Iphysics - Crystallography 11 1088

25 Philosophical transactions of
the Royal Society, London -
Series A Mathematical and
Physical Sciences 10 1098

Progress of theoretical Phy-
sics. Japan . 10 1108

26 Journal 01 the Optical Society
of America 9 1117

27 Arkiv for fysik 8 1125

. Journal of the Franklin Ins-
titute 8 1133

Nuclear instrumenJs and methods 1141

Physics letters 1149

Scientific reports, Tohoku
University 8 1157

28 Current science 7 1164
Journal of atmospheric and ter-
restrial physics 7 1171

Journal of science and engineer-
ing research 7 1178

Solid state electronics 7 1185

Zeitschrift fuer angewante mathe-
.matik and mechanik 1192
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Rank Periodical-

28 Zeitschrift fuer electrochemie

29 British journal of applied
physics

Helvetica physica acta

Journal of molecular spectro-
scopy

Proceedings of the Institution
of Electrical Engineers 6 1223

30 Acta metallurgica 5 1228

Annalen der physik, Leipzig 5 1233

Annals of physics 5 1238

Comptes rendus hsbdomadaires
de seances de 1' Academie
des Sciences, Paris 5 1243

Journal of the American
Ceramic Society 5 1248

Journal de physique et la radium.
Paris 5 1253

Journal of research of the
National Bureau of standards
Sec A Physics and chemistry

Physics of fluids

Physikalische zeitschrift

Transactions of the American
Society of. Mechanical Engineers 5 1273

Zeitschrift fuer kristallographie,
kristallogeometrie, kristallo-
physik, kristallochemie, Leipzig 5 1278

Journal of experimental and theo-
retical physics (English trans-
lation of Zhurnal experimental-
noi i teoreticheskoi fiziki)

Applied scientific research - Sec
A Mechanics, Heat, Chemical
engineering, Mathematical
methods 5 1293

IN of ci- Curiul
tat ions Total

7 1199

6 1205

6 1211

6 1217
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Rank Periodical N of
oitatione

Cumul
Total

30 Quarterly journal of
applied tnathematf.cs 5 . 1298

31 (11 titles) 4 each . .1342
32 (2Y tides) 3 each 1429

33 (38 titles) 2 each 1505

34 (111 titles) 1 each 1616

412 Annotation
1 Twenty -fire per cent of the period ical citations

was to 4 per iodicals;
2 Fifty per cent of t he periodical citations was

to 17 periodicals;
3 Seventy-five per cent of the periodical cita-

t ions was to 53 periodicals;

4 Ninety per cent of t he period ical citat ions
was to 123 period icals;

5 An additional 132 periodicals publications contri-
buted t he last 10% of the periodical citations.

42 Country of Origin of Cited Periodical,
The 1616 citations to periodical documents were

contributed by 255 periodical publications published
from 20 countries. Although a number of periodical
publications publish contributiots outside the
country of publication ,. no afteript was made to
ascertain the natio/a-Ili ty of the author or the
country where the research work was carried out, atone
of the purposes of the paper is to find out the
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periodicals most cited by Indian physicists. Table 11

gives the names of, countries ranked according to

number of cited reriodicale.

421 Table 11. Countrief-
dical Publications

Periodical Citation
Ranks Country Num- Cumul Num7 Cumul

ber total ber total

1 United States 85 85 680 680
2 United Kingdom 41 126 278' 958

3 India 33 159 228 1186

4 Germany 25 184 116 1302
5 Japan 12 196 63 1365

France 12 208 25 1390

6 USSR 9 217 40 1430
7 Net 8 225 52 1482

8 Canada 4 229 24. 1506

Czechoslovakia 4 233 4 1510

9 Denmark 3 236 36 1546

Sweden 3 239 12 1558

Australia ..3 ,242 9 1567

Rumania
3 ) 245 5 1572

10 Italy 2 247 26 1598

Switzerland 2 249 1607
Austria 2 251 4 1611

Hungary 2 253 3 1614
11 Poland 1 254 1 1615

South Africa 1 255 1 1616

422 Annotation

1 Indian physicists cited largely the perio-

dical publications published in English-speaking
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countries, and in English language.

2 The citation of Russian periodical publica-

tions seems to be due to their availability in cover-

to-cover English translations.

3 India ha6 a rank position of 3 both by virtue

of the number of periodical publication as well as the

number of per citations.

43 Frequency of Citations by Year of Publication

In order to find out the interest of Indian

Physicists in older documents, the citations were

arranged by the year of publication of Ole host

periodicals. Table 12 gives the number of citations

according to the year of publication of the host
periodical.

431 Table 12. Number of Citations and Year of

publication

Year of
publi-
cation

N of ci-
tations

Cumula-
tive
total....

.,...

Year of
publi-
cation

N of ci-
tations

Cumula
tive
total

1808 1 1 1915 15

1882 1 2 1917 2 17

1886 1 3 1920 1 18

1892 . 1 4 1921 2 20

1899 1 5) 1923 3 23

1904
.

1 6 1925 2 25

1905 1 . 7 1926 1 26

1907 1 8 1927 3 29

1908 1 9 1928 8 37

1910 1 10 1929 9 46

1911 2 12 1930 4 50

1913 2 . 14 1931 10 60
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Year of
publi-
cation

N of ci-
tations

.....

Cumula-
tive
total

Year of
publi-
cation

N of ci-
tations

Cumula
ve

total

.1932 4 64 1950 47 356

1933 7 71 1951 37 393

1934 14 85 1952 52 445

1935 15 100 1953 49 494

1936 22 122 1954 51 545

1937 17 139 1955 47 592

1938 12 151 1956 57 649

1939 12 163 1957 82 731

1940 17 180 1958 61 792

1941 14 194 1959 70. 862

.1942. 5 199 1960 84 946

1943 8 207 1961 99 1045

1944 11 218 1962 112 1157

1945 11 229 1963 136 1293

1946 20 249 1964 116 1409

1947 14 263 1965 113 1589

1948 22 285 1967 27 1616

1949 24 309

432 Annotation,

1 The oldest citation was of the year 1808;

2 Only 5 citations were of the nineteenth century;

3 Only 18 citations were of the first quarter of

the present century;

4 Only 296 citations 'were of. the first half

of the present century; and
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5 The rest of the 1297 citations were for the

peziod 193C to 1967.

44 Age of Citations

Table 13 shows the d!_stribution of citations

by age. The calculation of the age of the citations

was done on the following basic:

1 The year of publication of citation -- that is

the year of publication of the host periodical was

subtracted from that of the citing payers -- that is

the year of publican of t source periodical the

Indian journal of pure and appllvd phalas ( 5)(1967) ;

2 The month of publication of the cittng paper was

not taken into considlion; an&

3. The date of receipt of manuscript or revised

manuscript of t he c n g paper was not taken into

consideration, rather, Rs mentioned a:hove, the year

of publication '1967' was taker: conside:?ation

for the purpose of calculation.

441 Table Di:71tibution of (Lilltionsla_Ae

Age in Years N of Citations Camulative Total

0 27 27
1 67 94
2 113 207
3 115 323
4 136 459
5 112 571
6 99 670
7
8

84
70

.754
824

9 61 885
10 82 967
11-20 400 1367
21-30 12? 1494
31-40 96 1590
41+ 26 1616
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442 Annotation

1 About 25% of the citations was less than 4 years

old at the time of citation;

2 About 500 of the citations was less than 8 years

old at the time of citation; and

3 About 75% of the citations was less than 15

years old at the time of citation.

45 Subject-wise Distribution of Host Periodicals

Table 14 shows the subject -wise breakdown of

host periodical publications, in which one or more

citations were published. The largest number of

periodicals was in physics, 68 periodical publica-

tions with 752 citations. The second largest group

of host periodicals was in Engineering, 49 perio-

dicals with 127 citations. The third position was

forNatural Sei(,nces, 30 periodicals with 120 citations.

And t he fourth posit ion was for Chemistry, 27 Perio-

dicals Ath 278 citations.

451 Table 14. SubJegi=yauDigIgibut ion of Cited

22M11201PAIL

Subject Of periodical
N of perio-
djcals

N of ci-
tat ions

a Geaerelia bibliography 1 1

A Natural Sciences 30 120

AJ Soil Sciences es 2 2

AZ Mathematical Sciences 11 88

B Mathematics 13 30

B7 Mechanics 5 8

BV Astronomy 7 13
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Subject of periodical.
N of perio-
Idicals

N of ci-
tations

BX Astrophysics 4

BZ Physical Sciences 7

C Physics 68

D Engineering 49

DZ Chemical Sciences 1

E Chemistry 27

F Technology 8

H1;8 Crystallography 3

HUC Geophysics 11

HX Mining 3

J Agriculture 2

KX Animal Husbandry

L Medicine

T Education

17

72

752

129

2

278

18

46

34

3

2

1

1

1

TAal 255 1616

5 CHARACTERISTICS OF 3EL1.-CITATION

51 Incidence of Self-Citation

The incidence of the phenomenon of self-cita-

tion or citing of one or more earlier contributions

of the one or more of the authors of the citing

paper was found to be fairly widespread,TablP.15 shows

self-citations in the Indian journal of pure and

applied physics (5),(1967).
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511 Table 15. ZELALLIILtUlgiWIMOlgns-

N of
cita-
tions

Article
Short

Communication

N of Self-citations
N of Self-
citations

1 2 3 J 4 5 6 1 7 8 2 3 4

2 2 - - - - - - - 2 1 411

3 2 1 1 an.

4 . - - 1 2 sm.

5 4 1 2 3 1

6 6.62 3 1 1. 2 1

7 1 1 1 4.0 r/ 2 1

8 5 - - 1 i- - - - 2

9 3 - .. 1 2 - -. - AMID

1 0 1 1 - 1 - 1 - aw

11 1 - 1 1 ow.

12 2 1 - - 1 - II. a 1

13 2 1 - - 1 2 - - 1

14 2 - 3 2 111.

15 1 - 1 ss

16 - - - - 1 - - - ss

17 - 1 - - - - 2 - .100

18 - 1 1 1 - Ma Now

19 1 1 alb

20 2 bie

21 - - 1 2

22 - 1
111.

23 1 1

24

25 - 1 AO am.

26 - - 1

27 Ob.

28 alb

60 614.

Total 32 17 1 5 19 4 2 1
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512 Annotation

1 Altogether, 103 papers -- 77 articles and

26 short communications carried self-citations.

2 About 45.9 % of the papers -- 52.0% articles

And 34.2% short communications-- carried self-cita-

tions, ranging from 1 to 8 in number.

3 'The distributiOn of self-citations was as

follows:

Self-cita-
tion

Article Short communi-..
cation Vital

1 32 19 51

2 14 4 18

3 13 2 15

4 5 1 6

5 5 5

6 3 3

7 4 4

6 1 MOD 1

Total 77 26 103
VENINIME...#1111.=NIM. A

52 Number of Authors and Self-citations

'Arable 16 shows the nu'her of self-citations

for the number of aut;Ier(s) of citing paper against

the ratio between tile number of author(s) common

for the citing taper and the cited document,

and the number of authors of the cited c.

document.
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521 Table 16. Number of Self - citations

N of.
common
.du_

thorsI'

Articles Short communications

N of authors of ci-
ting paper

N of authors of ci-
ting paper

1 of au-
thor6.of
cited
paper

1 2 3 4

Total N
of Self-
cita-
tions

1 2 3 4'
Total N
of Solt
cita-
tions

1/1

1/2 --

2/2

1/3-

2/3

3/3

1/4

2/4

3/4

4/4

1/5

22 23 8

.13 40 10.--

- 40 4 -

6 47 -2 .

- 3 3 .-

11111 ONO Me

- - - 1

2

ONO 00 Mb 1.

53

63.

44

25 -

6

5

1

2

gob

1111.

9 4

1 8

.- 6

1 ...2

- 2

_ _

Om. *Mb

*Mb IMO

OS Oa

1

- -

- _

- -

. 1 ..-
- -

_ _

MID

016 1.11,

1.11,

- 2

016

13

9

7

4

2

-

2

1

522 Annotation

1 The total nuAber of self-citations was

237 -- 223 to periodical docunents and 14 to non-

periodical documents.

2 The self-citations to periodical docunents

amounted to 107 out ol 199 in the case of articles,and

36 out of 38 in the case of short communications.

3 In case of nearly 51 percent or 122 self-

citations, all the authors of the citing paper and

cited do6unents were common.
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4 The average number of self - .citations per

paper was 1.06, and tile Average number of_844LP-.

citations per paper containing self-citations 2.3.

5 About 12 per cent of all citations was self-

citation. And nearly 13.8.per.cent of citations to

periodical dceuments was self-citation.

53 Percentage of Self-citations

Table 17 shows the percentage of self-citations

in relation to the total number of citations in the case

of the contributions, where the phenomenon of self -

citation way; incident. .

531 Table 17. .Percentage of Splf-citation and

illauthuszlCatritulioui

Iercentage of I Number of
self- citation I contributions

ONO

0 - 10

11.- 20

21 - 30

31 - 40

41 - 50

51 - 60

61 - 70

71 - 80

Si - 90

91 - 100

20

36

11

14

14

5

1

1

em.....111.

532 Anne_tatIon

1 The nedian per centage of self- citations

was 20.
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2 The average percentage of self-citation

was 12.8.

5.4 Periodical-wise Distribution of Self-Citations

Table 18 shows the periodicals ranked accord-

ing to the frequency of self- citations,. Only the

names of those periodicals, cited more than 3 times,

are given.

541 Table 18. Rank_

of Self- Citations

Rank Name of Periodical

Self -c itat ions

Number
Cumula-
tive
total.

1 Indian journal of pure and
applied physics _ . . 56 56

2 Indian journal of physics 20 76

3 Acta crystallographica 9 85

3 Journal of icientific and
ihlustrial research 9 94

3 Physical review 9 103

4 Proceedings of the Physical
Society, London 8 111

5 Proceedings, Nat ionol Inst i -
tute of Sciences of India 7 118

6 Proceedings, Indian Academy
of Sciences 6 124

7 Current ocience 5 ) 129

7 Journal of physics and chemis-
try of solids 5 134

8 Fhiloar:rhical magazine 4 136

9 British journal of applied
physics 3 141
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Rank Name of Periodical

Self-citations

Number
Cumulative

[total
or.

9 Journal of the Physical
society of Japan 3 144

9 Proceedings, Vational
Academy of Sciences of
India 3 147

9 Proceedings of the Royal
Society, London 3 150

9 Spectrochimica acta 3 153

9 Zeitschrift der phyaika-
lische chemie 3 d 156

10 (13 periodicals) 2

each
1E2

11 (41 periodicals)
1

1

each
223

542 Annotation

1 In a11,72 per contributed a total

of 223 self-citations.

2 Sixteen ih(lisn perio6icals contributed

nearly 53.7 per cent of the self-citations.

3 About 25 per cent of tl-c self-citations was

contributed by the Indian Journal of cure and arthed

clutsics itself-- Out of 64 citations to it, 56 were

self-citations.

4 Out of a total of 228 citations

to Indian periodicals, 52.2 per cent or 119 were

self-citations.

5 fore than 50 yel cent of the self-citations

was contributed by 7 periodicals.
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6 About 75 per cent of the self-citations was

Contributed lo,y 23 periodicals.

7 About 90 per cent of the self-citationswas

contributed by 49 periodicals.

55 Age of Seslf-citatlons

1 .The oldest self-citation wan of the year

1945 or 22 years old.

2 About 50 per cent of the self-citaions was

leSs than 4 years old.

3 About 75 percent of the self-citations was

less than 5 years old.

4 About 90 per cent of ths self-citations was

less than 8 years old.

56 Reason. of Self-Citation

From the data available,it was possible to dis-

cern a few probably reasons which explain the inci-

dence of self-citntivn In scientific communication.

These may be enumerated ca

.1 The citing paper continuos the work reported

in the self-citation;

2 The citing paper reviews the work already

done and reported in published papers. The self-

citation being one of the papers reporting the work

already done;

3 The self-citation dealt with features, such

as the design of experiment, equipment, or metho-

dology used in the work reported in the citing

paper;

4 The tendency to let one's own work known to

others; and

518



--"-

Documents Cited by Indian Physicists JB71

5 The importance of a paper being evaluated by the

number of times it is being cited in other papers.

6 CITATION OF PAPERS BY INDIAN AUTHORS

There were 457 citations to periodical documents,

of which at least one of the authors was Indian. In

other words, nearly 2e.3 per cent of the citations

was to periodical documents by Indian authors. Out

of these, 228 citations or 50 per cent were to

Indian periodicals. In other words, nearly 14.1

per cant of the citations to periodical documents was

to Indian periodicals. Of these 457 eitations, 237

or nearly 52 percent of the citations were

self-citations. Out of these 237 self-citations,

nearly 119 or 50 per cent were in Indian periodicals.

Thus, hearly 52.2 per cent of the total citations

to Indian periodicals were self-citations.

7 CHARACTERISTICS 01' REPEATED CITATION

71 Importance of a Paper

The frequency of citations to a paper or the

number of times n ratst is cited is taken to be

indicative of the quality.or.the impact or the
. .

importance of a paper. According to Price "

some 4 per cent of all papers appear to be "classics",

cited four or more times in a year" ( 2 ). With

this in view, it was decidsd.to study the reasons

for incidence of repeated citations in case of

Indian physicists. In other words, why one and

the same paper is cited in two or more papers.
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72 Incidence of Repeated Citation

It was fourd that a number of citations were

common to two or more citing papers. In other

words, one and the sane paper was cited in two. or

more citing papers, or more than once in the same

paper. Let us denote these citations by the term

'Repeated Citations'. Table 19 shows the number

of repeated citations for periodical documents and

also for the non-periodical documents.

721 Table12. liumb,.,r of Repeated Citations

V of
times
cited

Perio-
dical
doou-
ment

Non-Periodical Document

Book
Tech-
nical
roport

Omiew.11.01 -
Data

Cori-publj-
ference

cat7'.on

(Teti° Pr°-ceed- sis
Data

in :g
sht2c-t,

etc

Total

2

3

4

5

6

7

8

9

. 71

12

3

1

11115

2

22

6

3

2

1

1

1

IIM

de

IMO

3

1 de

Mo.

de

.11M

29

6

4

2

1

1

Total 89 35 1 4 1 2 43
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73 Faason for Repeated Citation

From the data availoIl.e, it was possible to

discern a few factors which explain the incidence

of repeated citations. These may be enumerated as

follows;

1 Citing papers expounded the same subject-field)

2 At least one of the authors of the citing papers

beingsomamon-- that is, the incidence of self-

citation;

3 At least one of the authors of tie citing papers

working in one and the same imtitution; and

4 Cited more than once the same paper.

Table 20 shows the number of repeated citation

as against one of the four reasons mentioned above.

74 Table 20. Number of Repeated Citations and Reasons

SN Reason for repeated citation

11100m.

Document

Pcrit- INon-perio-
dical I dical

1 Citing papers expound same
subject-field - - 70 31

2 One of the authors of the
citing papers common 67 22

3 One of the authors of the
citing papers working in
one and the same insti-
tution 69 27

4 Cited in the same paper 5 9

5 Others, Indeterminable 6 17

75 Annotation

1 In_thosecases where noze than one reason for

repeated citation was discernable, a count was

made against each of the reasons.
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2 The most important reason for repeated cita-

tion appeared to be that the citing papers expound

the same subject-field.

3 The other tAo, more or less equally important

reasons for repeated citations, were found to be

that at least two of the authors of the citing papers

being common, and at least one of the authors of the

citing papers working in one and the same institu-

tion.

4 The reasons responsible for the incidence of

self-citations are very much present in cases of

repeated citations also.

8 SUMMARY

1. The average number of citationa per prgo of

the Indian journal of and.appli.ed physics (5)

(1967) was 32 -- that is, 320 citations per 100 pages.

2 The average nullber of cintions per contri-

bution was 3.8 -- 10.3 for artic1.-.. and 5.3 for short-

communication. The median of citation9 for contri-

butions was 3 -- 9 for article and 5 for short comu-

nication.

3 Though a r.ajority of documents cited were

periodicals, the number of citations to non-periodical

documents was not insignificant-- it was nearly 18

per cent of the total. The periodicals thus contri-

buted- 82-per cent of the citations.

4 255 periodical publications contributed 1616

citations. Twenty-five per cent of the periodical

citations was to 4 periodicals; fifty per cent to

17 periodicals; and seventy-five per cent to 53

periodicals.
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5 The five periodicals contributing the largest

number of citations were lhe Physical revim (178),

Journal of ber....).1yltiag (108), Indian journal o,f

Pre 9,110-13.nairld-71211U0 (64), journal_zt anal ed.

p ysivs (60), and Indian Journal sjpity_gAs (48).

6 The 255 sericeical publications were' pub-

lished from 20 count:ies. The .first six countries

with more than 10 perl.odical publications each were

the United States (85 titles, 680 citations), United

Kingdom (42 titles, 278 citations), India (33 titles,

228 citations), Gernany (25 titles, 116 oitations),

Japan (12 titles, 63 citations), And France (12

titles, 25 citations) .

7 The citations were largely the periodical

publications published in Englioh speaking countries
end in English lanolace. Russian periodicals contri-

buted a bare 2.5 per cent of '1,11J citations.

B About, 25 per cent of the citatione to perio-
dical documens leer tha-.1 4 years o:(d, 50 po:: cent

lens than 8 yours o:.d, ani 75 pr celt less than
15 years olA, at t.: citation.

9 Largest nuuber of host piriodloal yOlications

was in the field of Plvels la. titles, 712 citations),
followed by Engineering 127 citations),

Natural scienccv (30 t:-:le;, 120 oitAtienr), and

Chemistry (27 titles, 276 cita4.1on:7).

10 About 46 per cent of the c4ncri?%tiono carried

self-citations, xAnging Izor. 1 tc 8. The total nunber

of self-cita-Acna rat 237 -- to p-7,rlodical docu-

ments and 14 to ion.-perioljcal 'cousins). About 12
per cent of all citatIcns :it..' 2(:11-citttiot. And

about 13,8 per cent of citati9nt to .)47iodical docu-

ments vas self- citation. nvetag3 percentat:e of
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of self-citation was 1288, and the median percentage

was 20 (only the contributions carrying self-citations

were taken into consideration for calculating the

average and median). Sixteen Indian periodical

contributed 53.4 per cent o the selfcitations. .

The Indian journal of_rure and aPplied Physics alone

contributed 25 per' cant of the self-citations.

11 About 28.3 per cent of the total citations

or 457 citations were to periodical documents by

Indian authors. And nearly 14.1 per cent of the

total citations -- 228 citations -- -exe to Indian

periodicals.

12 The most important reason for repeated cita-

tion was found .to be that the citing papers expound

the same subject-field. The other tm_enually important

reasons were that at least one of the authors of the .

citing papers being common, and at least kVof the

authors of the citing papers working in one and the

same institution.
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UNIVERSE OF SUBJECTS AND DUPLICATION OF DISCOVERY:

A CASE STUDY USING STATISTICAL METHODS.

A NEELAMEGHAN, V V RUCHE *, and B S S GUPTA, Docu-

mentation Research and Trainin Centres Baa1921.

The kind of ideas added, the mode and
rate of their addition, and the process of
assimilation of ideas in the universe of
subjects affect the work of the librarian --
particularly document selection, Classifi-
cation, reference service, and documentation
service. Scientific discoveries constitute
one source of ideas. Predictability, un-
predictability, and duplication are attributes
of these ideas. The proportion of new ideas
and duplications in a subject at different
periods partly affect .the shape of the growth-
curve for that subject. Wastage due to un-
intended duplication, partly arising from a defi-
cient documentationservice, is the concern of
librarians and of those making policies for
the organisation of research and development.
These and various other social implications
of scientific research are studied by
specialists in different disciplines, grouped
under the ,name 'science of science'. Data
on the discovery and duplication of anti-
biotics are presental. Regression analysis,
Analysis of 7ariance,.and a Hodified-Poisson
Pistribution have been used to analyse the
data and study the trend of duplication, the
distribution of duplication, and the relation-
ship between duplication and discovery. The
findings are: (1) the total number of dis-
coveries, new discoveries, and duplications
are predictable by assuming a linear relation-
chip between the respective pairs of varia-
bles; (2) the pattern of duplication is not
due to chance alone; there is a regularity,
in the statistical sense, in its behaviour;
(3) the reported discoveries and duplications
both increase with time; (4) the behaviour

*SCiC Unit, Indian Statistical Institutet1Bangalore 25;
Visiting Lecturer, :WM.
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of the functional relationship between the num-
ber of duplications in relation to time, are
different; (5) over the thirty-year period
1937-66, the rato of duplication has nearly
halved; and (6) there appears to be a tendency
for the cumulative duplication to stabilise at
about twentyfive per cent of the cumulative
discoveries over the sixty-year period 1907-
66. Further work in the subject is.mentioned.

1 ADDITION OF MEAS TO THE UNIVERSE 07 SUBJECTS

11 Librarian's Interest

The kind of ideas added, the mode and rate of

their addition, and the process of assimilation of

ideas in the univer--= of subjects affect the work of

the librarian -- particularly docitient selection,

classification, reference service, and documentation

service. Therefore, studies on such processes in

the universe cf subjects should be of direct interest

to the librArian.

12 Scientific Discovery.

Scientific discoverieS make up a large group of

ideas, adding continuously tc the universe of sub-

jects. It is a wide spectrum ccmpoced.of different

kinds of ideas -- rasiging from an altogether novel

idea or a seminal idea at cne end, through a series

of those amounting to a marginal increment in our

knowledge, tc the duplicate discoveries, at theether.

Thomas Kuhn (7,3) discusses the structure of scienti-

fic discovery following a method closely resembling

the Spiral of Scientific Hothod (14). He categorises

scientific discoveries into two broad groups:

1 A discovery that is predictable on the basis

of existing knodge; and

2 A discovery that is not predictable on the
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basis of existing knowledge, and it gives a new

orientation to the thinking in the field of study

concerned.

The filling of the gaps in the Periodic Table

through the discovery of new elements, and the iso-

lation of antibioticg from micro organisms are

examples of discovery of Kind 1. The discovery of

Oxygen, of X-ray, and the original discovery of anti-

biotic are examples of discovery of Kind 2. To

these two kinds of ideas, we can add a third group:

the unintended duplicate discoveries.

1 Shaping the Growth-Curve

The different kinds of ideas and the proportion

in Which each of then occur at different periods of

time in a subject field, shape the growth -curve for

that seGnent of the universe of subjects. For in-.

stance, the introduction of a seminal idea in a sub-

ject- -field usually accelerates applied and develop-

mental research leading to an almost continuous

stream of near-seminal ideas. This could lead to a

continuous exponential growth of the subject concerned.

However, in most cases, the upper part of the growth-

curve begins to bend don or tends to stabilise-over

a range. This may, tt least in part, be due to the

increased chances of duplication of discoveries when

applied and developmental research accelerates.

14 Wastage due ta Duplication

The docunentalist is also interested in un-

intended duplication of discoveries from another

angle. Duplication of research effort is a drain

on the investment in research and development. A
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part of the duplication may be due to some deficiency

in the information-transfer chain. ?or instance, on

the basis of a Turvey conducted by Aslib, Martyn

writes that the annual cost of unintentional dupli-

dation of research in UK, due to the belated availa-

bility of information on the project of research,

"could easily be double the estimate of t, 6 million"

(9). The question, therefore, arises whether a know-

ledge of the pattern of duplication of discovery in

a given field could help in mininising such un-

intended duplication through a

1 Reorfranisation of the research programme;

2 se-designing the documentation and other ser-

vices meant, to help the research worker in getting

published information on the specific subject of his

interest at the moment; and

3 3stablishing greater coordination and rappert

between research team, documentation team, and tTe

document finding system.

15 Wider Context: Science of Science

The study of duplication of resear& has also

much wider implications, when viewed in the broader

context of the structure, develcipment, and cocial

implications of science (3,12) . Ti a increa:Anj

emphasis placed on better .utilisation of the findings

of scientific research and on the conservation of

research potential has, in recent years, lei histo-

rians of science, philosophers of science, science

policy makers, educators, those involved in rational

economic planning and documentalists to take a closer

look at science as P. subject and et the people and

programmes involved in its development. T. qu.
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tions to which answers are sought relate to the

change of state" taking place in science and its

social iziplications. The topics considered include,

among others, the following:

1 Pattern of change and growth of different

disciplines and causes for the particular patterns;

2 Rate of che.:ze and growth in different 0.isci-

plines;

3 Social implications of the change and i:rowth

of science;

4 Pattern and structure of discovery;

5 Pattern of duplication and simultaneou dis-

coveries;

6 Psychology of scientific research in thc

context of the dynamism of change and growth of

science;

7 :Teams of communication between scientin47s, and

between the acientist and the comman man;

8 Utilisation of the findings of reseaLTI, in

context of differences in social groups -- state of

technological development, educational, hist-yical,

political, economical, and sociological bac4rouncLs;

and

9 Organisation for research conducive to the

development of the disciplines and contribution t,)

human welfare.

Different aspects of the above-mentioned top; c3

have been studied by specialists in differen disci-

plines -- philosophy of science, history of pcj_e/!,e,

social epistemology, statistical bibliograchy.

manageoent of science, etc. Different approaes --

theoretical, descriptive, experimental, an0

tical -- to the study of the problems are beii,g

.; 0
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tried. .Various techniques including statistical cal-

culus and operations research, are being used. A

large number of docAilunts dealing with one or the

other aspects of the above-mentioned problems have

been published in recent years. The questions, for

which answers are sought, and the methods and tech-

niques used in findin answers, are now gathered to-

gether within the scope of a new discipline called

"Science df science". In his book Social function

of science (1939) , J D Bernal focussed attention on

some of those questions relating to the impact of

science on society. In celebration of the twenty-

fifth year of publication of that book, a symposium

on "Science of science" was organised in 1 964 (4).

The establisiment of an international institute for

studies in science of science was recommended.

16 Scope of the Paper

As one of the questions in science of science,

the incidence of multf...ple discoveries has been

studied among others spy Merton and by Barber (1,2).

Merton (10) solved that, to a certin degree, the

incidence of multiple discoveries obeyed Poisson

Distribution. On thin, Price remarked (13) "The

multiplicity of discovery runs so high in so many

cases that one is almost persuaded that it is a wide-

spread occurrence rather than a chance rarity. In

an earlier paper (11), some aspects of the discovery

and duplication of antibiotics were examined. The

problems in deeming the work of isolation of an

antibiotic, which is subseouently identified with

an antibiotic already reported, as duplication and

wastage of research effort were also discussed. In
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the present paper, besides presenting data on dis-,

covert' and duplication of antibiotics, an attempt has

been made to use statistical calculus to study:

1'.The trend in duplication;

2 Tie distribution of duplication; and

3 The relationship between duplication and dis-

covery.

2 DEFINITION AND NOTATION

21 Definition of Duplication

For the purpose of this paper, a disc very of an

antibiotic is considered a duplication if that anti-

biotic has been identified with another antibiotic al-

ready discovered and so reported in published docu-

ments irrespective of whether the compounds were

produced by the same or different species of micro

organists. There may be several reports on an anti-

biotic before it is identified with a known anti-

biotic. The number of duplications is taken as one

only in each of such cases.

22 Notation Used

The 1 ollowin6 notation is used:

Xt = Number of reported discoveries of antibiotics
in fear t.

Yt = Number of hew discoveries of antibiotics in
yet.x. t.

Zt = Number of duplications in year t.

Thus, Xt = Yt + Zt.

3 DATA ON DISCOVERY

In the present work, the data reported earlier

(11) have been used. Scrutiny of the data presented

earlier indicated a few minor discrepancies. These

have been rectified. Table 1 gives year-wise data

531
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on reports on dicoveries, new discoveries, and

duplications. Table 2 gives detailed data on dupli-

cation of antibiotics derived from Fungi and Actino-

r:iycetes separately.

31 Tab1 3 1. Year-Wise Data on Reports of Discovery,
New Discovery, and Duplication

SN
1

Yea X
t 17t t

1 1937 2 1 1

2 38 3 2 1

3 39 8 8 0

4 40 5 ,
2 3

5 41 3 3 0
6 42 15 7 8
7 43 10 6 4
8 44 20 13 7
9 45 25 17 8

10 46 27 25 2

11 47 54 35 19
12 48 44 36 8
13 49 51 35 16
14 . 50 42 30 12
15 51 53 37 16
16 52 58 46 12
17 53 68 54 14
18 54 84 62 22
19 5-, 82 60 22
20 56 72 48 24
21 57 119 91 28
22 56 79 57 22
23 59 95 70 25
24 60 89 69 20
25 61 62 45 17
26 62 93 67 26
27 63 107 77 30
28 b4 100 80 20
29 65 83 .60 23
30 66 77 CO 17

n = 30 >IT Xt 1,630 Z.Yt = 1,203 LZt= 407
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32 Table 2. Data on Frequency of Duplication

N of
times
re-
ported

N of
times
4upli-
cated

Antibiotics from

TotalFungi,etc
(1907-66)

Actinomycetes
(1937-66)

1 0 371 1',018 .1,389
2 1 39 . 79 118
3 2 12 20 32
4 3 7 15 22
5 4 2 7 9
6 5 4 7 11

7 6, 2 4 6
8 7 1 1 2

9 8 - - -
10' 9 - - -

11 10 1 1 2
12 11 1 - 1

13 12 - 1 1

14 13 - - -
15 14 - - --
'16 15 - - -
17 16 - - -
18 17 - -
19 18 1 - 1

Total 441 1,153 1,594

33 Amotation

1 Out of the 441 antibiotics derived from Fungi,

etc, about 84 per cent were not duplicates, and about

16 per cent were duplicated one or more times.

2 Out of the 1,153 antibiotics derived from

Actinomycetes, about 88 per cent were not duplicates,

and 12 per cent were duplicated one or more times.

3 Out of the total 1,594 antibiotics derived

from the two groups of micro organisms, about 87

per cent sere not duplicates and about 13 per cent

were duplicated one or more times.

533
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4 It is worth rioting that in the ease of anti-

biotics derived from AIngi, etc, the work was spread

over a pericd. uoars (1907-66), whereas in the

case of those antibioics derived from Actinomycetes,

the work wau spread over a period of 30 years only

(1937-66).

5 ne ?cverage rate of discovery and the ave-

rage rate of duplication of antibiotics derived from

Fungi, etc, over the b0-year period was 7.4 and 1.2

respectively.

6 The average mte_of discovery and the average

rate of duplication of antibiotics derived from

Actinomycet:s over the 30-year period was 38.4 and

4.5 respectively.

7 Tn the case antibiotics from Fungi, etc,

one out of every six discoveries was a. duplicate.

In the case of antibiotics from Actinomycetes, one

out of eve* diLcoveries was a duplicate.

8 It i7 also worth noting that the first anti-

biotic dariviA from Fl.ngi etc included in this study

was repo rte )0.7 1.nd the first duplication

occurred five yers later in 1912. On the other hand,

the first crti biotic derived from Actinomycetes in-

cluded in t1,iF1 study was reported in 1937 and the

first duplicAr4.on did not occur until ten years

later in 1947.

4 Ti, ND IN DUPLICAT:ON

41 Index of Trend

An Index I
t

(duplication rate) was used to

study the trend. Tt is defined as:
_ N of duplj.cations upto year t

t x 100
r of reported discoveries upto year t

534
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It is ob/ious that If can vary from 0 to 100. A

higher valua of It will mean duplication to a greater

extent rin=d. vico-,mroa. Table 3 gives the value

of I
t

fur selected years.

411 Table 3. Value of I
t

for Selected Years

fir

Year
(t)

Cumulative N of
It

Discoveries Duplications

1916 9 4 44.4

1926 12 4 33.3

1931 26 14 53.8

1936 45 21 46.7

1941 66 26 40.0

1946 118 34 28.6

19=1 362 105 29.0

1956 728 199 27.3

1961 1,172 311 26.5

1966 1,632 427 26.2

412 Annoation

1 0,!cir the first ten-year period 1916-26, the

duplication rat.: dropped from 44 per cent to 33 per

cent.

2 Over the next five-year period 1926-31, the

duplication rate increased quite steeply to reach

a maximum of nearly 54 per cent.

3 From 1931 onwards, the duplication rate has

steadily declined reaching a minimum of about 26 per
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cent in 1966.

4 It be worth noting that over the fi7e-

year period 1941-46, the drop in the duplicati

rate was fafrly steep as compared to the stea

cline, almost tending to a levelling off, in

next twenty years 1946-66.

5 A possitle reason for this 'cird of picture

nay be that in the period 1943-66, the researches

for the isolation of antibiotics were accelerated

to a considerai)le extent following the debut of

pencillin as a "wonder drug" about 1941-2. There-

fore, the "J-roduction rate" far outclassed the

duplication rate during that period.

The trend in discovery and duplication durinr

the thirty -fear period 1937-66 is exaNined further

in the next section.

42 rrrerLd

The data for Xt and St given in Table 1 in

Sec 31 are presented in the form of a graph in Fig 1.

It is seen that the number of reported discoveries

(X
t
) and that of duplications (Z

t
) Uotn increase

with tine. It is also seen that the behaviour of

the functional relations (Xt, t) and (74
t' t ) is

different. The statistical aralysis described

below confirrethis.

r, 3C
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421 Fig 1. Trend of X. and Z.

X
t

x x x = Zt000

0

0

0

0

A

).f X x
X

C

10 r 0 x 0 x x
X X

0
0 0 c

;..

0 2 4 6 8 10 12 14 16 id 20 22 24 26 28 30

0

0

0
0

0

0

0 0
0

0

0

x

!lumber of Years (t)

537



JC43 Neelameghan and others

43 Regression.

The following regression relations

1.7t = C.1 + t
1

t s.< 2 +

were conoidered adequate. The unknown parameters

)1(29 P19 j92 were estimated by the Method of

Least Squares. The equations obtained were as

follows:

Xt = - 2.9904 + 5.6983t "

Zt = 0.1609 + 0.9079t [2J

44 Analysis of Variance

The existence of the regression was confirmed

with the Analysis of Variance technique. The ANOVA

tables for 1-1..7 and z7-22 are given below.

The expected values of F,( 2
etc are taken

from Statistical tables by Rao and others (15).

441 Table 4. ANOVA' for Z-12

Source of
Variation df SS MSS

Cale I Exp (1%)

Regression

Residual

1 30,740.3 30,740.3 144.1
28 5,972.4 213.3

7.64

Total 29 36,712.7
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442 Table 5.:___ANOVkfor

Source of
Variation df 1 SS

Regression 1 1,852.6'

Residual 28 618.8

Total 29 2,471.4

I "JP

MSS I

eras

I Cale! Exp (12)

1,852.6

22.1
83.8 7.64

=Ow 4111111MMOall

45 Heterogeneity of Regression

A further test was done to confirm the hetero-

geneity of the two regressions. This test is dis-

cussed by Kempthorne (5). The ANOVA table is given

below.

451 Taj:ile _ANOVA -s

Source of
Variation df SS MSS

F

lOalc i Exp (174)

Common 0 1

Difference 1

Individual". 2

Residua-2, 56

23,842;99

.8,749.85

2,384,99

8,749.35

5.1532,592.84

.6,591.20

16,296.42.

117.70

Total with-
58 39,184.04in sets

Therefore, e1 0.2

5 DISTRIBUTION OF DUPLICATION

Merton's study referred to in Sec 16 has indi-

cated that there may be predictable regularity in

multiple discoveries. Therefore, an attempt was
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made to fit a knovm distribution to the data present-

ed in Table 2 in Sec 32.

51 Pitting a Hodified Poisson Distribution

A random variable X is said to have the Modified

Poisson Distribution (6) if

1 X has Poisson Distribution with ?\ as para-

meter; and

2 ;1 itself has a Gamma Distribution.

In the Modified Poisson Distribution, it can be shown

that:

(

p(p+1+(p+2) (p+(r-1))

)
c + 1

[32
(e+1)r

where p and c are contants whiA are estimated by

using; the followin:; rA_ations:

Mean of X = X = p/c 444 [42
Variance of = Var M /

= p/c +
2

L75.7

Using CO and /752, p and c were separrqely etti-

mated for the data on antibiotics from Fungi etc,

Actinomycetes and for the pooled data given ir

Table 2 in Sec 32. Using L73571 the expected fre-

queAQies were computed. AX goodness of fit test

was lone to examine tile goodness of fit. Por the

purpose of fitting, the distribution, the upper tail

of the distribution frot, duplication 8 and above were

omitted. Table I gives details of the goodness of fit.
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52 Table 7. Observed and 'Expected Frequencies of
Duplication, and Test for Goodness of Fit

N of Antinio-i N of Antibio-
N of tics from I tics from Total
times
dupli
cated

Fungi, etc 4Actinomycsten

On- Expec- Ob- 1 Expec- Ob- Expec-
served tedo ! servedi tedoserved! served

...4-....... ...J.

ted

0 371 364.2 1,018 1,011.6 1,380 1,380.5

1 39 44.3 79 81.9 118 121.5

.2 12 15.8 20 29.5 32 44.2

3 7 6.9 15 13.3 22 20.2

4 2* 3.3 7 6.7 9 10.1

5 4* 1.6 7* 3.5 11 5.4

6 2* 0.8 4* 1.9 6* 2.9

7 N 0.4 1* 1.1 2* 1.7

2
2.96 8.23 12.25

'&
cr:1 9.49 for 4 41 12.59 for 4 df 12.59 for 6 df

* IroupA data used. 'Value corrected to first
decimal place

521 Arnetat:Lon

1 :n all the three cases the goodness of fit

was confirmed.

2 :t indicete3 that there exists a predictable

regularity in duplication. Verton's findings about

multiple discoveries ure thus valid in the case of

duplications also.

6 RELAION DTPLICATION AND DISCOVERY .

It :AD..; be seen .:ron Table 1 in Sec 31 that Xt,

Yti and gt generally increase with t. To study the

relationships between the three variables, a Re-

gression Analysis waa done. The findings of such

an anal;,-sis would not only indicate relationship
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between the variables, but also help in predicting

the changes in the value of the variables with time.
.

61 Scatter Diagram

Three scatter diagrams were plotted for (XtOtt),
(Z

t
,Y

t
) and (X

t t
) respectively.

611 Fi2. Scatter Diagram (Xi, Yt
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612 Ele_2 Scatter Dia ram Nt, Yt)
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Yt
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613 Fig 4 Scatter Diagram (Xt, Zt)
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62 Linear Relation

The scatter diagrams indicate the possibility

of a linear relation between the respective pairs

of variables. To examine this, the following

linear relations were assumed:

Yt c." 0°Xt

Yt °<1 01Zt

Zt "X 2 02Xt

I

C6 .7

[7J
I-82

where0(0, 0(11 r2' 0°, 01, and are

constants to be estimated from data.

Least square estimates of these constants mere

obtained by using the data given in Table 1 in Sol

31. The estimated evations were

- 0.8075 + 0.7529 Xt

Yt = 2.0t34 + 2.6711 Zt

"t
0.0811. + 0.2471 Xt

621 Residual

. Using Z792, LTh_71 and (112, radua7s
were couputed for each case. The valuer wei e ar

follows!

(it 0.008

2: (Yt 0.008

(zt = 0.002

The value of the in of residues in each oa:a is

nearly equal to zero, the theoretical value: Zor

perfect fit of the straight linu for the linear

relations.
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63 Analysis of Variance

The Analysis of Variance technique was used co

test the hypothesis:

1101 = 76i = 0 for i = 1, 2, 3 ... (12_7

Tables 8, 9, and 10 rlive details of ANOVA tables for

the three functions L-921 50,7, and L112 respec-

tively.

631 Table 8. ANOVA for n2

Source of
Variation df SS MSS

F

Calc 1 Sxp (1%

Regression 1 20,809.24 20,809.24
2,539.26

Residual 28 229.46 6.2
7.64

Total 29 21,038.70
111

632 Table 9. ANOVA for Clog

Source of
Variation df

I I

SS I M88
Calc j Exp (1%)

Regression 1 17,632.82 17,632.82 144.9(
Reviaual 28 3,405.88 122.64

7.64

Total 29 21,038.70

':;44t+
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633 Table 10. ANOVA 37or 51_7

Source of
dfVariation USS

0n1c

Rearesston 1 2,242.04 2,242.04 273.75

Residual 28 229.33 8.19
7.C4

Total 29 2,471.37

634 Annotation

1 In all the three cases, the Full Hy,:,)theris

Z-122 was rejected., thereby indicating strong rele.-

tionship between the pairs of variables.

2 Therefore, the relations within the observed

range of variation, cm be used for predictlon.

7. SUITARY OF mann
The statistical analysis of the date ca dic-

covery and duplicatior of antibiotics has .'. to the

following findings:

1 rthe total nurir nee lis-

coverieA , arid duplioa-4ons in t' e. field of !..1-

bintios are pred:c.:a-1 .e by assuming linear m-

ships between the res;ective of

2 The behaviour of duplication Of disoorries

of antibiotics cannot be left to thane alll 1%elq

is a regularity, in ';he stati etical rinse , 1 its

behaviour.

3 Over the 30 yrar period 1937-CC, th lup1:-

cation rate has near'.:. halved; fron about dup1:-

cate for every 2 discover' es to 1 duplicst 'or

every 4 discoveries.



J C7 Neel ameghan and others

4 Thire appears to be a tendw1cy for the cumu-

lative duplication to stabilise at about 25 por cent

of the cumulative discoveries.

5 The reported discoveries and duplications

both increase with time.

6 The behavictr of the funcAonal relations

(X
t,

0 and (Z
t

t) are different.

8 FI'RTHER WORK

81 in the earlier paper (11), it was reported that

1 The incidence of duplication is highest in

the year of report of the original discovery; and

2 The incidence of duplication is highest among

the discoveries reported in one and the same country.

Additional data has been collected on these aspects

of duplication. . One of the causes for the pattern

in duplication of antibiotics appears to be the par-

ticulfkr pattern of publication of reports of dis-

coveres. This conje(iture is be:lg examined.

F32 Studies of the kind presented in this paper

could be done in other fields. 'Information on the

difference in the pattern of duplication of dis-

covex,/ or confirmation of the pattern recognised in

the fj.eld of antibiotics will then be available for

use in predicting the behaviour of duplication: of

discoveries in general.
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DRTC Seminar (7)(1969). Paper KA.

TRIANGLE IN TRANSLATION SLRVICE,

S R RANGANATHAN*, National Research Professor iA

and 71onoraryapfesscr_gl_11

en=ion_gesearch and aaining Centrs, Bangalore.

Cultural need for the translation of the
books of one linguistic group into other
languages is mentioned. The part played in
the promotion of the translation of books by
Unesco in the international plane and by the
Union Ministry of Education within India are
mentioned. The growing research-need for the
translation of micrcdocuments is traced from
beginning of the twentieth century. Self-
translation seriioe is now being replaced by
the triangle of translation service. Trans-
lation service-in anticipation by cover-to-
cover translation of per and trans-
lation service on demand are described. The
formation of the triangle of translation
service by the ebtablishment of :rational
Translation Centre, the difficulties oJi the
past, and the need for planning for the future,
particularly in respect of ,:Tcoviding special
training for technical translators, are dis-
cussed. The nee? for revision of. every piece
of translation b.,;fore despat.ching it te the
party and the advantage of naving a Trans-
lation Bank are Iwntioned. The course for
documentalist should not include translation
work, but Sioul0 be restricted to the mana-
gerial aspect of providing translation
.service.

1 CULTURAL NEED FOR TRANSLATION OF BOOKS

11 Promotion of Friendly Relation among Cultural

Groups

One of the means of promoting a friendly under-

standing among the national groups in the world and

among the linguistic groups in one and the same

47;50 -553
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country, such as India, is to help each group to

know about the culture of each of the others. One

method for this is the promotion of the transla-

tion of some of the outstanding books in each group

into the language of :each of the other groups.

12 Bilateralism in Translation Service

In the past, translation of books was largely

left to casual personal effort. There are many

examples of this from very old times down to this

day. In translation work of this kind, the produ-

cer and the consumer of the translation were the

only two essential parties in respect of books.

This amounted to Bilateralism in Translation Service

intended to serve cultural needs.

13 Triangle Formed in the International Plane

Today, as part of its statutory cultural func-

tion, Unesco (= Organ of UN for Education, Science,

and Culture) has started the policy of stimulating

translation service in respect of the books of the

different national groups as part of its cultural

function. Its serial, Index translationum: Inter-

national bibliograrhy of translations, started in

1948, is a token of its inter'st in this promotional

work. Further, this serial discloses the fallow

areas in translation service needing to be developed.

The promotion role of Unesco has formed a triangle

in translation service for cultural purposes.

14 Triangle formed within India

In India, the Union Ministry of Education is

promoting the translation of imiortant books from
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each Indian language into each of the others, as part

of the Government's endeavour in the promotion of

national integration. This promotion-role of the

Union Ministry of 'Education has formed a triangle

in translation service among the languages of India.

15 Role of Library

In the formation of the triangle of translation

service of whole books, a library has not had any

essettial role till now. But the Reference Section

of a library can play some part by bringing to the

notice of the promoting body the names of the books

in different languages for which there is demand for

translation into the language of the library. Orga-

nisationally it is deoirable for the findings of the

diverse libraries in a linguistic area to be con-

solidated by the Library Association of the area and

then prevented to the promoting body in the sequence

of preference.

2 RESEARCH BLED FOR TRANLLATION OI MICRO DOCUMENTS

20 Booksin Sciences

The ranslation of books in Sciences can be and

are left to the care of bilateralism as in the case

of the books to be translated .for cultural under-

standing.

21 Research-in-Relay and International Economy

Since the beginning of the twentieth century,

need has been slowly rising for the translation, from

one language into another,' of micro documents,

such as artcles in periodicals, embodying nascent

ideas being continuously created by research.

This has became necessary in order to conserve the
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the research potential of the world. Interplonal

economy in research requires the avoidance of uncoeri-

nated unintended rerctition of the SaL.e Liece of

research in two or more centres, r/ItL6ut the Imuaed3e

of what has been done elsewhere. Repetition s worth

making only for verifIcati.on and -,,onfjrmation. Or

the other hand, what is noeded is loui".(Ar fu,2tLer

on the basis of what has been done. i n o'6hel! wordb,

research work in the world should be loplped

as possible to run on relay basis. B,-t two factors

have been standing in the way of aLlt.iccin and

Barrier of Secrecy and Barrier (D.! YJaLtuage.

removal of the barrier o7: secreozi is a mattpr of

high level policy. But the remo,fal of ;!le

of language is not so.

22 Before World War I

Half a century ago, many of the linguistic cormu-

nities of the world -- parGiculec.iy of

Africa, and Eastern Eurore wer9 LY F';Uti of

cultural exhaustion. We raid say t.x..t

one of their periodicAl rcet-phaAe3,

there was not much of resc,arch; a; 4:hcr, ).ft:;le

of new micro ideas expre'ised in 7.%:o3res ci

such groups. New micro (-,oeu-I,;r,;:i of a.eseach vQu.,

were being produced most"4' in a. fcw the

and Latin languages only.

23 Self-Translation Service

Before World War I, research was largely sc:Lc,-

research. Further, a solo-researel 17eiker Is

ciently high up in the intellectual ,.;cE2c, wit.1

capacity to acquire with ease a. knowleCge
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of two or three foreign languages. Therefore, he

himself used to do the translation needed by him.

Thus, the producer and the consumer of translation

service was one and the same. It was a case of Self-

Translation Service.

24 Between 'Fvorld Wars I and II

241 Russian 1)ocuments

After World War I, 'some of the Slavonic people --

particularly the Russians -- recovered from their rest-

phase. They began to produce a considerable amount

of micro documents of research value. But there

developed the so-called "iron curtain" surrounding

those countries; There was not much of a wish in

the wuntries outside the "curtain" to have access

to the ideas created inside the "curtain".

242 Distortion of Librarian's Function

After World War I, solo-research slowly began

to give way to teas research. Many Of the members

in the team did not occupy as high a place in the

intellectual ;3cale as a solo-research worker did in

the earlier periods. They could not learn several

languages and do self-translation service. The

community also found it uneconomical and unwise to

allow these research workers to spend much of their

time in translation work. But in avoiding Scylla,

they dashed against the Charybdes. The librarian

himself was expected to 'do translation service.

For example, in 1924 the Indian Institute of Science

advertised for the librarian's post, stipulating

that ability to translate from foreign languages

into English was an essential qualification and that

familiarity with library work would be taken as

557



KA242 Ranganathan

desirable. One of my colleagues in the Precedency

College, who was Latin Mater and knew some European

Languages, was appointed to the post. This tradition

could not be broken till 1951.

243 Distortion in Librarian's Education

When I joined the School of Librarianship of

the University College (London) in 1924, learning of

two European languages was compulsory. After going

throughthe grind in the elementary grammar of the

two languages for two weeks, I told the Director

of the School that this part of the course would

hardly be of any use to me. I was exempted. Un
fortunately, even today some of our universities

load the curriculum for librarians by prescribing

the study of a language or two. This may have to be

attributed to several causes:

1 Teaching of repetitive library routine is taken

to be the main objective;

2 There has been litt'e realisation of the need to

teach library science as a professional subject;

3 There is hardly any attempt to teach library

science as a descipline used on its own fundamental

laws, leading to continuous improvements in library

techniques to meet the changing social demands on

the library;

4 Hardly any research is being done in library

science by the teachers of library science in many

universities; and

5 It is not realised that teaching can only be

transmissive and not creative and inspiring, unless

it is researchbased.
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25 Barrier of Secrecy being Reduced

It is now being increasingly realised that

science is international unlike culture. Therefore,

there is a tendency to reduce the Barrier of Secrecy

in respect of nascent micro ideas in the sciences --

natural as well as social.

26 Increase in the Languages Embodying Research

Results

After "torld War II, many of the Asian and African

people have recovered from their rest-phase. They

are now bursting into new intellectual life. The

Chinese, the Jaranese, and the Indians are examples.

The Chinese and Japanese use their om respective

languages for the micro documents embodying the

results of their research. Due to historic reasons,

India is using English as the medium, though there

is a desire to change over to the Indian languages.

On the whole, there are nearly 80 languages in which

micro documents are beginning to appear. It is no

longer possible for a res?arch worker to know all the

foreign languages in which valuable results of

'research in his own field are bang published. Nor

can he ignore them except at his own peril.

27 New LoOk on Translation Servce

Due to the increase in the languages of the micro

documents of research, the reduction in the Barrier

of Secrecy and the increase in the number of micro

documents produced ir. a year, the translation work

to be done has increased considerably. The work

of the librarian, involved in serving micro documents

to research workers has become, an exacting full-
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timed work. It needs also continuing improvenient of
library techniques. To e .phasise this he is now
called a Documentalist. His time is not available
for translation work. Nor le t h.e title 017 the research
workers themselves available :Or the purpose. There-
fore, after World War II, a new look e.rd rethinking
have taken place in respect of translation cervices

3 TECHNICAL TRANSLATION liROYESplON

31 Division of Labour
Sec 27 suggests a further division of labour in

serving research workers. This highlights the iripos2.-
tame of recognising Technical Trans?.at!Lon as work
for a new profession. Its qualifi cat ions end strength
should be examined.

32 Knowledge of the technical Jargon cf a Oul,:iw.t
Three parameters govern the wpri: cf a trans-

lator tranclat ed-fron
into language, e.nd i v subziect of tt.e mica %) docu-
ment translated. That tts, trans:'.u.tar :_;aould have
knowledge of the two laripages /les vs-14.nout saying,
But, this is too loos l :,tatetunt .4%).+:, the ly.fuage
of a micro document anbod7ing issecent '.de:s in era:
subject is not just the mtural ltin3u-Age in which the
document app:;are to be. In rotlity, it is a Techni-
cal Jargon of the natural language. Tlie semantic
content of a word in the ,Techn:cal Ja.':gon is often
different from that of the sane WOri in the natural
language. The translator should the,:efore be wll-
versed in the Technical .arsons of bo:h the larstIvasec
pertaining to the subSect of the doctuAnt.
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33 International Nomenclature

In a subject in whicb an international nomen-

clature has been esta"Aiehed, the translator should

know it. International nomenclature is being establisaed

for several subject fields by theft respective

International Committees. Biological Sciences have

made good progress. The progress in Physical

Sciences is less. Hardly anything has been done in

the Social Sciences; it has not been done to any

stable degree even wi.Min a natural language. But

in no subject field 5nternational nomenclature is

complete. Therefore, there will always be a residue

of Technical Jargon in each of the languages for

each subject.

34 Treachery of Homonyms and Synonym::

A translator should be fully conversant with

the trecherous nature of the homonyms, outside the

estnb2ished Technical Jargon in a subject-field.

The synonyms are even moretrechorovs. Per, it is

sC.dom that they 6ro co-extensive in their semantic

content. The n-cxtl,t3iveness /my be anything bet-

ween the full one at one extreme and a very alight

one at the other extreme. In tho Social Sciences,

the undertones end the overtones going with at word

create an additional difficulty in translaVon work.

Any mistate due to homonym and synonyms will distort

the translation even to a dange;:cus exten'. The

avoidance of this requires that the translator should

have a fair knowledge of the subject-field.

35 Education of ranolator

It is generally telieved general course

in a foreign language is t sufficient qaalificatioh
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for a translator; with this view, seve of the Indian

universities are giving general DiploLa ceurso in

some foreicr lartri.ges. '1 realised Vv.) fallacy of

this idea to a considarab7e exten visit

to the Humboldt University in 3o'lin in 1961.

There the Departmental Head told ma that he was

considering regulations, fo.1rt the training of tschnif.al

translators. The intention gas thAt each translator

should qualify himself during t:le cf study

for translation of nasonit documents in one o tlAo

specified subject-fields fyor a sp3ciiied language

into German. If there are L transl.teC-from langua-

ges and S subject-fields, the iieal will be to have

LS courses for translators. V:6 !'rail denote this

hereafter by the term 'LS- Combination, . donbt

this is an ideal to h) aimed.

4 TRANSLATION IN ANTICIATION: "d'u7EP-TO-COVER

TRANSLATION

Cover-to-Cover Translation of for.,;ign periodicals

is in wide practice nA. 1To-J: oarfil its rational

Science Foundation s,--rscred 1065 the translation

of one Chinese periodlcal in Mathmatice; ono' Japanese

periodical (one in Llectiical rn!:lneerng and one in

Electronics); sloven Polish periodiccla (ts.de up of

one in Physics, one in Biocheliii and the in

Medical Sciences); and nine I'll;re.):vian periodicals

(made up of one in Filysice, one f.r. theqtatry, cne in

Medical Sciences). Russian accovnts ler the largest

number. In 19491 tha first att.)mrt at cover-to-

.cover translation of a Russian raiodica.:: Into

English was made in Ut:A. war lte t,:anclation

of the Zhurnal ohoslajitaraL (iouLalk_o_gglual

Chgralstxv) , a monthly publicatior with all cnrn4al
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subscription of about N 900. By 1968, the number of

cover -to -cover English translations of Russian per io-

dicals reached 161 in USA, UK, and Canada taken to-

gether. The average annual subscription to them is

about Rs 600. The annual subscription to all of them

will be about N 100,000. Certainly no library in

India can afford it. Then there is the question of

.!_he foreign exchange. If it.is available, either

the National Central Science Library can take all

of them and Make them available to any other library;

or the responsibility for their subscription may be

distributed among the libraries of universities,

research institutions, and industries. Anticipated

translation work of this kid will be possible only

in countries of great affluence. Naturally, USA

leads in this matter. Indeed', it produces about

137 of the 161 cover-to-cover translations and per-

haps it itself subscribes for most of the copies

produced in translation. India cannot afford to do

such anticipatory translation until its national

income increases many fold. But even now it is worth

comparing the relative cost oft-

1 Subscribing for the English translations; and

2 Subscribing for the Russian originals and

translating articles on demand only.

5 TRANSLATION ON DEMe041)

51 Local and National Triangles of Translation Service

What India and many other newly developing

countries do at present is translation of research

articles on demand. rven this, it will have to do

in three stages. To facilitate description, India

is taken as the tyre and English is taken as the
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as the translated into language: -

1 The National Translation Centre may translate

the titles of the articles in the current issues

of the non-English periodicals taken in the country.

These translations of the titles may be furnished

along with the titles of the English articles, in a

weekly, fortnightly or monthly serial. This was put

down as the first function of Insdoc at the time of

its establishment in 1952.

2 If any reader is attracted by the title of an a

article and desires to have a translation.of its abstract

one of two things may be donee- -

21 If the periodical.is in his local library

and.somebody in the locality can give the gidt of

its abstract in the language of the library, that

library .can get it done for the reader; or other-

wise, it may send a copy ,of the abstract to the

National Translation Centre for the subject- complex

concerned and ask it to provide its translation;

22 If the periodical is not in the local

library, it may ask the National Translation Centre to .

get a copy of the abstract from some other library

and provide its translation; and

. 3 If after perusing the gist or the translation

of the abstract, the reader wishes to have the

translation of the article, the local service library

may request the National Translation Centre for

a translation of it. An organisation of this kind

introduces a triangle of translation service,

both nt the local level and at the national level,

made of the producer, the promoter, and the

consumer.
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52 Location of National Translation Centre

There should be a National Translation Centre

for each subject-complex for which there is a National

Central Library -- such as National Central Library for

each of the subject-complexest-

1 Mathematical, Physical, and Earth Sciences,

and their applications;

2 Chemistry and Technology;

3 Plant Sciences, that is Botany, Forestry,

Agriculture and other applications;

4 Animal Sciences, that is Zoology and its appli-

cations;

5 Biology and Medical Sciences; and

6 Social Sciences. .

1

Each National Translation Centre Should be located In

the National Central Library for the subject-complex

concerned. The National Documentation Centre fora

subject-complex should also be located in that library.

Then only the Library, the Translation Centre,

and the Documentation Centre in each subject-complex

can work in intimate co-operation and secure national

economy.

The organisation suggested above is possible

only in a country with considerable research acti-

vity in all subject-fields. For a country in the

early stages of development, it should be treated

only as a blue-print of the ideal towards which it

should move.

6 TRANSLATION SERVICE IN INDIA

61 The Past

The number of pieces to be trarslatqd was

159 in the first year of Insdoc (1952) . It crew
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to 760 in 1960. In 1968, it had grown to 828.

Access is not available to published data about

the break-down of the 828 translations of 1968,

according to each IS-Combination and about the total

number of standard pages (say, a typed page of 300

words) of translation done in each LS-Combination.

We only read or hear that there is much delay in

the supply of translat ions. This alone does not

serve much purpose in improving the service. There

are said to be staff translators in a number of

institutions in the country. Published data along

the lines mentioned above are not available in

these cases also. Nor have we reliable data about

the number of translator- man - hour's available in a

year for each LS-Combination, for translation work

on contract Thus experience of the past has not

been properly quantified so as to make the basis

for planning translatiOn service in the future.

62 Survey

In plannint; for the future the first step should

be to make a satisfactory survey to get quantitative

data on all the points mentioned in Sec 61 and other

relevant points that may suggest themselves in the

course of the survey. The service of a statistician

should be used int-

1 Planning the survey;

2 Supervising the survey; and

3 Deriving, from the data collected from the

survey, a suitable plan for organising the trans-

lation service of the country and for regulating

the production of full-timed or part-timed trans-

lators for LS-Combinations. The plan produced
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should provide for the needs of the immediate future.

There should also be a perspective plan giving a

rough indication of how the plan should be varied

from time to time.

63 Training of Translation Personnel

It is conjuctured that except where cover-to-

cover translation of periodicals is made, it will.

not be practicable to 'wore a full-timed translator,

the discontinuity of the flow of the demand for

translation will cause difficulty. 'Therefore for a

considerable time, the National Translation Centre

for any subject field cannot get the work done

through its. staff-translators alone. The transla-

tion work will have :to be done largely on contract .

basts. Therefore the ,:ducat ion of,the translation

personnel for each LS-Combination should aim only

at producing translators for part-time translation

work on contract. nese will have to spend most of

their time either in research or in pont-graduate

teaching in their respective subject-fields. As

research -wood; into.aiiles in our peolas, it will be

difficult to got a.researchworker to dc translatior

work. Therefore, the contract work will have to

be entrusted mostly to such post-graduate teachers as

are not. deeply involved in research work. Such post-

graduate teachers ntv take up translation work dur-

ing their leisure time, as a source of additional

incote even as examination work iv. The learning of

a new language and of translation from it is best

done in the under-graduate stage. But it is imrossi-

ble to decide which under-graduate should be given

a course of training in translation. The only thing

that can be done is to tublicise among the under-
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graduates the chances for part-time translation-

career likely to be available for them. The names

of.the universities and the other organisations giving

part-time courses in translation for each LS-Combi-

nation should also be widely publicised. Apart from

this the UGC or some other appropriate All India

Organisation should study the requirements of the

country in respect of translators and arrange for

the courses in translation work for aach.LS-Conbi-

*nation being conducted in suitable universities. It

is only a probability and not certainty that can form

the basis for this work. This emphasises the need for

a satisfactory survey along the lines mentioned in

Sec 62.

7 ACCURACY AND ECONOMY

71 Provision for Revision of Translation

Accuracy is essential in translation work. But

as the saying goes, it is human to err.. Further the

tendency to translate the word instead of the idea

behind it dies hard. To guard against inevitable

error, the translation donE by one person should be

revised by another person specialising in the same

LS-Combination.. In fact each such pair of trans-

lators should be alternated betdeen translating work

and revising work, so that both of theta improve in their

work and accuracy is ensured.

72 Provision for Economy in Translation Work

We should avoid re-translating one and:.the same

micro document at a later time. !or this purpose

the National Translation Centre should maintain a

Translation sank consisting of copies of all the

Translations made from tine to time. A further
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step in economy will be for our National Translation

Centre to form a member of the grid of the National

Translation Centres in all the English speaking

countrir.s. Each member of the grid should pass on

periodically to every other member a card in the

standard size, containing in the standard, form an

account of each translation added to its own Trans-

lation Bank.

73 Work of the Staff - Translator

A Staff-Translator of a National Translation

Centre may himself do the translation work or the

revision work of a document falling within his

LS-Combination. He would also control the flow of

translation work from the moment a request for trans-

lation is received and registered until the final

translation is despatched to the party and the

payment due from the party is collected and the

translating contractor is paid. He should maintain de-

tailed statistics of the translation v.ork done during

each year for every LS7Combination in terms of the

nuiber of standard pages, and all other relevant

details. It is on the basis of such statistical data

that the details for the organisaiion of the :cranslation

work can be improved crop year to ycar.

8 PLACE OF TRANSIJATION IN THE TRAINING OF DOCUMBNTA_

LISTS

The documentalist of a library or of a National

Documentation Centre vAll not be a producer or a con-

sumer of translation service. Ho will only be the pro-

moter and the middle nah in the triangle of translation

service. Therefore the training for t documentalist

should not inrlude translation work. It should inclue

only the necessary and sufficient information fo-the

managerialwork connected with getting the transla-

tion done for the readers.
569



DRTC Seminar (7)(1969). Paper KB.

RESEARCH AND DEVELOPMENT AS A FACTOR IN PLANNING TRANS-

LATION SERVICE: A CASE STUDY OP MINING ENGINEERING,

B D BALIGA, Lm1ikL2721zuliieLltatlut
Dhanbad.

The languages and the subject-Lields
in which translations are predominantly
required at present and the likely trend in
the requirement in the near future are factors.
to be taken into consideration in planning
translation service. The trend of research
and developmental work in different subjects
in the country and the fact of its being
influenced by the work done in other countries
are factors affecting the focus of attention
in subject fields and languages from time
to time. Some topics in minirg and allied
subjects are of immediate interest to India;
yther subjects are likely to become important
and fOCUR of attention in the future. A
survey of such areas of interest gives some
idea of thfl languages from which trarslation
would be required at present and in the near
future. In the field of mining, documents
in the Last ELropean languages, French, and
Japanese have relevanoe to the research and
developmental work done in India. Informa-
tion on the experience of the Cultural
Mining Research Station, Dhanbad, is
presented.

0 FACTORS IN PLANNING TRANSLATION SERVICE

01 Language and Subject

In planning an efficient translation service --

whether it be at the national level or at the level

of a particular institution -- there are two basis

factors to be censiderAl. These are:
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1 Language

11 The languages from which translations are

required at present;

12 The likely significant shifts and changes

in the requirement mentioned at 11 in the near

future; and

2 Subject

21 The principal subject-fields in which trans-

lations of documents are required at present; and

22 The likely significant shifts and changes

in the requirement mentioned at 21 in the near future.

Obviously, the planning for raising the neces-

sary number of personnel for translation in terms of

the subject-language eombination, will be based on

the factors mentioned above.

02 Trend of Research and Development

The requirements mentioned in Eec 11 are likely

to be affected indirectly by a number of social

factors. The factors dfreotly affecting the nontext

are mainly tyro . They are:

1 Reseerch in the country

11 The research and developmoltal wok done

in thq country in difierent subject,- fields;

12 The likely trend of rlaqtact ani develop-

mental work in the ocuntry in different subject-

fields; and

2 Research in other countries

21 The research and dvel.epmental work done

in othet countries in different Eub.lect-fields; and

22 The likely '.rend of research and develop-

mental work in other countries in eifierent ettbject-

fields.
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03 Need for Survey

The discussion in th( preceeding sections

indicate that there should be periodical surveys

and collection of data on the research and develop-

mental work in different'subject-lields in this country

and in other countries of the world. Such surveys

could provide adequate data on the basis oe which

the translation service and the training of trans-

lation personnel may be planned effectively.

In this paper, as a case study, an attempt is

made to examine the main tonics and the trend of

research and development in the Field of Mining

in India and in some other countries where the sub-

ject has advanced to a great extent.

1 MINING IN INP:A

11 University Course

Mining and subjects allied to it have been

taught in India for the last four decades. Post-

graduate degree courses in Mining Frgineering were

started about a decade agc. The ntmber of research

papers in the su'ojeo, written by research workers,

engineers, and teachcrs has been Increasing over the

years.

12 Documents Relevant to Work .1n India

In examining the documents on Mining and

allied fields produced in other countries, the

applicability of the technique' etc dealt with to

Indian conditions should be borne in wind. Here

is an example. Coal output in India has remained

almost static at about .65 million tonnes per

annum. Indian coal seams are very thick and have
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a high seam density with varying gradient.. The

mining method adopted ispredominantly."room and

pillar". Longwall mining is being used in some

mines that have reached great depths. Unless the

target is raised every 5 years by about 30-40 million

tonnes, it may not be possible for India to use new

mining techniques being developed in other countries.

13 Survey of Trend

In the succeeding sections a brief survey is

presented of the developments in major fields of

Mining in India in relation to world trends.

2 COAL MINING AND MINE MECHANISATION

21 Work done

211 India

Thick coal seam with high seam density and

mining by the 'Room and pillar' method are predomi

nant features. Further, the mining industry is a

labour intensive industry.

212 Other countries

The countries in which the condition of coal

mining similar to those in India prevail are:

China (Mainland)

Poland

USSR

USA

213 Annotation

Some of the methods used in,USA, Poland, and

USSR are known in India. But the documentation is

inadequate. Our information about the work done

in China is practically negligible.

573



KB22 Baliga

22 Recent Development

221 Ikdamlic Mining

USSR employs underground hydraulic mining. It

has not been tried in India, and is not likely to be

adopted here for another decade or so.

222 Underground Gasification

Experiments and trials in underground gasifica-

tion are going on in several countries. There is no

immediate active interest in the subject in India.

223 Mining of Thick Coal Seam

The technique of thick coal seam mining by caving

in descending order with artificial netting is widely

used in France and USSR. Only one mine in India has

successfully adopted it. There is considerable scope

for use of the technique in India in the future.

3 MECHANISED OPEN CAST MINING

31 Work Done

311 India

The mining conditions vary widely in India.

Indian mining is labour intensive and most of the

mines are small and privately owned. There is,

however, scope for adopting mechanised methods at

least in a few cases.

312 Other Countries

USA, USSR, and some other countries in Europe

are using mechanised open cast mining on a large scaly;.

32 Recent Development

321 Hydraulic mining

The position is similar to what has been mentioned
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in Sec 221.

103423

4 BLASTING AND DRILLING

41 Word Done

411 India

In India, the research and developmental acti-

vity in blasting and drilling is very little at
present. These are neglected branches of the Indian
mining industry.

412 Other Countries

Considerable work has been done in Europe,
USSR and USA to find out the most efficient pattern
of drilling under different conditions, and develop-
ment of new explosives for blasting.

42 Recent.Development

421 pre..1..._gttinILLIALLeTecY

The pre-splitting technique has not been tried
in India, but its use can be explored on a large
scale even with the existing facilities. Norway,
Sweden, USA and a for other countries are already
using this technique.

422 Mass Blasting

she state of mass blasting technique in India
and abroad is similar to that of Pre-splitting

Technique (See Sec 421)

423 Nucleall Blastig

Nuclear blasting is used to gain low and sub-
grade coal. It involves a considerable amount of

.initial expenditure to set up large mining and ore
dressing plants. In countries such as USA and
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USSR experimental work is in progress in this field.

At present, nuclear blasting is mainly of academic

interest in India. However, some experiments may be

done with help from the Atomic Energy Commission.

424 Ammonium Nitrate and 101013J=logysa
Ammonium nitrate and fuel oil explosives are

fairly widely used in USA, Canada,'Wee't EurOpean and

East European countries. Little work has been done

in this field in India. Due to fertilizer shortage,

ammonium nitrate is not likely to be widely used

in mine blasting for some time.

5 ROCK MECHANICS AND STRATA CONTROL

51 Work Lone

511 India

The subjects of rock mechanics, strata control

and design of new supports are being taught in the

courses in India during the last five years. There

are few specialists in the subject in the country.

The subjects are, howevei, likely to, become quite

important as our mines become deep6r.

512 Other: Countries

Appreciable advances have been made in the

study and application of rock mechanics, strata

control etc in USA, UK, FolandoUSSR, West Germany

and East Germany.

6 OPERATIONS RESEARCH AND COMPUTER USE

61 Word Done

611 India

The application of operations research in

mining engineering and management is being adopted
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in an increasing measure in India. Very few mines

are, however, in a position to instal a computer

for analysis of data and for other computational

purposes. The initial capital expenditure is quite

high. Specially trained staff will be necessary.

Only the large mines and government undertakings can

possibly fully utilise the output of computers.

612 Other Countries

USA and Canada have made considerable progress

in the application of operation research and compu-

ter, in the mining industry. In USSR also this

trend is evident in recent years.

7 CONCLUSION

71 Assessment of the Position

It is probably time that a committee of experts

in the field of mining and allied subjects makes

a detailed assessment of the work done and advances

made in the mining industry in India, and its prob-

lems of development. It can then outline helpful

lines of developmentul work taking into account the

adaptation of the work done in other countries to

suit Indian situation. With the help of experts in

documentation the assessment could also cover the

problems of documentation- and translation in the

mining industry. What could be done by way of docu-

mentation service at the national level for the

mining industry could then be planned on the basis

of reliable data. For example, in the UK the

National Coal Beard, and the Safety in Mining

Research provide anticipatory documentation service

and abstracting service in the respective subjects
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coming under their perview. The coordination and

cooperation of the documentation and translation

activities in mining and allied fields now available

or proposed to be developed in the academic insti-

tutions, research organisations, and mining esta-

blishments will lead to a more efficient and econo-

mical service to the mining industry in India.

72 Translation Problems

The information presented in .Sec 2 to 6 give a

broad indication of the potential areas of research

and development in mining engineering and allied

subjects in India. There are appreciable develop-

ments in Europe and China in certain subject

fields of interest to the Indian mining industry.
-

The documents in mining and allied subjects produced

in those countries would in particular raise the

question of translation. Even in the context of

the limited work done in India this question is

encountered as indicated by the data given in the

following table.

Data on Translations purchased or received by

the Central Mining Research Station, Dhanbad. (1964 -

mid 1969).

SN Language N of transla-
tions purchased

N of
pages

1 German 60 950
2 French. 50 810

3 Russian 18 194
4 Japanese 13 156

5 Polish 2 22

143 2,132
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Thus, even now in CMRS alone each year about

32 articles involving about 380 pages are required

as translation from different languages.

The majority of the translations were got done
by Insdoc, New Delhi. The time taken for getting

a translation done varied from 1 to 3 months depend-

ing upon the language and the number of pages. A
few of the translations from Russian were done by
me. A few others were received as gift from

foreign libraries.
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SOME ASPECTS OF TRANSLATION SLRVICE: A CASE STUDY

OF GLASS AND CERAMIC TECHNOLOGY.

B K DE SARKAR, Central Glass an.LL2Laulajleasimah

Institute. CalMt11:02.

The demand for translations of articles
in the field of Glass end Ceramic Technology
is increasing. The aids to the selection of
documents for translation are not adequate.
Through a series of mnferences and seminars
the problems of translation have been con-
sidered and some useful studies have been
made. But some of the basic problems of
organising an efficient translation service
adequate to the needs of the country remain
without satisfactory solution. Individual
libraries meet the translation problem on
an ad hoc basis within their means. Cover-
to-cover translations of periodicals are
useful but costly. Quality of translation
depends on the translator bringing to bear
on the translation work a good knowledge of
the translated-from and th3 translated-to
language and a fair trasp of the subject
dealt with. Tha panel system of translation
has not always been satisfactory in this regard.
The establishment of a National Translation
Centre is suggested.

1 DEMAND FOR TRANSLATION

In the field of Glass and Ceramic Technology,

as in most other fields of Technology, the number

of documents in languages other than English has

been increasing over the years. About 18 per cent

of all the periodicals received in the Central

Glass and Ceramics Research Institute, Calcutta,
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are in languages other than English. The language-

wise breakdown of the periodicals is as follows:

SN Language' 1 Number

1 German 15

2 French 9

3 Russian 7

4 Polish 5

5 Japanese 4

6 Rumanian 3

7 Czechoslovakian 3

8 Italian 2

9 Hungarian 2

10 Dutch 1

11 Swedish 1

12 Spanish 1

Total 53

The articles published in these periodicals

are of relevance to the work of the Institute.

The starting of courses in Glass and Ceramics in

India has added to the demand for information on

work done in this field in other countries.

2 SOME AIDS IN SELECTION

In selecting articles for translation, the

following are helpful:

1 The title of the article translated into

English given in the contents page or elsewhere

in tc: periodical itself;

2 The' abstract or summary Of the article in

English given in the periodical itself; and
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3 The abstracts of the articles given in some

abstracting periodicals.

These aids are not, however, adequate. Some

of the periodicals do no4 carry either: an abstract

in English or even a translation in English of the .

title of the article. Secondly, not all the arti-

cles in periodicals are indexed or abstracted in

the abstracting services .covering the field of
Glass and Ceramics. Thirdly; thero i8 a gap of a

few months between Cle publication of an article

and its indexing/abstracting in an international

documentation periodical.

3--CONSIDERATION OF SOLUTIONS

The problems of scientific and technical trans-

lation have been examined by UNESCO and a monograph

was published in 1957. The Third Congress of the

International Federation of Translators (FIT), which
met in Bad Godesberg in 1959, provided some purpose-

ful discussionn on the subject ( 1 ). The Conference
of Information Scientists held i.n Mysore in 1963;

considered the problem with particular reference to
the Indian situation ( 2 ). A A111-fledged Seminar

on Translation was organised by inedoe i.n 1965 ( 3 ).

Several useful studies have been made and come of

the recommendations of the vari6us seminars and
conferences have been implemented.

4 BASIC ISSUES NOT ADEQUATELY TACKLED

Some of the basic problems of management of
translation servicess.however, remain without
adequate solution. Each library or documentation

unit tries to find ad hoc or temporary solution
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to the problem, within the limited means at its'

disposal. For instance, while at the Forest Research

Institute, Dehra Dun, I could get help from some

foreign-language-knowing research staff for trans-

lation work and even to conduct classes in one or

two foreign languages for the benefit of the other

members. Were there is a'regular translation unit,

the translators may conduct such language classes.

This is indeed a.common practiCe in several insti-

tutions. It is obvious that taking the help of the

research. staff in-translation work has its limita-

tions. For instance,

1 There may not be members on the research staff

knowing the language from which translations are

frequently required;

2 The help from a'research worker very much

depends upon the time at his disposal and his

willingness to do translation work even if he has

any spare time; and

3 The research worker may, at the most, be able

to help himself, but not be able to meet the trans-

lation demands of all his colleagues.

5 NATIONAL LEVEL

51 Panel System

At the national level, traslation service is

provided by such organisations as the Insdoc and

the Iaslic through the Panel System ( 3 ). In the

Roster of Indian scientific and technical trans-

lators compiled by Insdoc (1967), the names and

addresses of 603 translators are given. About 63

per cent of the persons listed know only one
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language. A small percentage can translate from

three 'or more languages, as indicated below:

SN
N of languages
known

N of persons
in Rostet.

1 1 381

2 2 137

3 3 35

4 : 4 15

5 . 5 13

6 QUALITY'OF TRANSLATION

61 Subject-Language Combination

It is generally accepted that clOse collabora-

tion between the translator and the subject specia-

list is necessary to achieve good results in tech-

nical translations. The ideal would be a translator

who is also a specialist in Ihe subject ,of the

document translated. In addition to a good knowledgo

of the translated -from language and th translated-

to language, the translator must have a "feeling"

for the subject. Translation services based on

the Panel System of translators appear to be working

at a disadvantage with respectto the quality of

translation. Sesbadx'.nathan, in G study of the

problem, has indicated that the Panel System has

been a partial failure ( 6 ). The study by the

Unesco has pointed out that translation service by

institutions employing subject Specialists on their

staff are able to provide more efficient and quali-

tatively better translations. Even when the trans-

lator ib not a specialist in the subject of the

document-to be translated, he-can do an adequate
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and acceptable translation work if he is, in addi-

tion to knowing thelanguugesIgifted with common-

sense and general knowledge, and has a good cultural

background and access to good glossaries, dictiona-

ries, and other reference books, helpful in his work.

A translation is considered good when it can give

the same effect an that of the original. In the

words of S P Zilaphi, Secretary General of the Associa-

tion of Italiin Translators and Interpretors, "for

having an equivalent effect as that of the original,

the translator must be able to overcome, and with

style, the difficulties inherent in the conceptional

and expressive differences of the two languages."

62 Terminology

A great deal of the difficulty in translation

lies in translating technical terms. The termino-

logy of several of the scientific and technological

disciplines aro not adequately developed in different

languages. A technical dictiorary may sometimes

wrongly identif;. a term o.! give variant meanings.

This has boon my personal experience on a few occa-

sions while trenslating some papers oa Silviculture,

and Entomology. The errors were then rectified with

the help of the saoject specialists. In recent

years, emphasis has been pltIcee. on the compilation

of multi-lingual dictionaries for var:ov.. disci-

plines. A Inrge number of them hue already been

published ( 4 ).

63 Cover-to-Cover Translations

Covr-tu-Cover translations of xriodicals is

now one of tLe accepted mean of overeoLing the

language barrier 11, the field of Science and
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Technology ( 5). There are a few cover-to-cover

translations of the following Russian periodicals

useful in the field of Glass and Ceramics and

related subjects:

1 rteklo i keraiika

2 Zhurnal fizicheskoi khimii

3 Ogneupory

4 Optika i Spektroskopiya

5 Zhurnal prikladnoi khimii

6 Piziko khimicheskaya mekhanika materialov

7 Kristallografiya

The subscription to a cover-to-cover translation of

a periodical may be two to five times that of the

original. However, in many a case, it is the

experience that the procurement of the translation

of an article or a group of articles is co time

consuming and costly that a library may prefer to

pay a higher sub8cription for the cover-to-cover

translation!

The situation is not bad it all cases. A few

corporate bodies publish ocomr-to-covar traslations

of Russian periodicals on a non-profit basis. The

work done b:t the American InAitute of Physics is
an example. Usually, the colt of such cover-to-

cover translations is relt:tively lower than that

published by commercial orgsnication8.

7 NATIONAL TRANSLATION OENTRS

With the increasing demand for translations

from foreign languages, the whole roestien of

translation service at the national level needs

careful examination. It is desirable thkt a
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National Translation Centre is established. In

addition to making available trnslations from

different languages on request, the Centre should

have information on the translations done in the

different institutions in the country, the trans-

lations available at and through other national

and international translation services. It should

also disseminxba periodically information about

the availability of translated documents and trans-

lation services through suitable media.
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TRANSLATION OF SE BO- CROATIAN SCIENTIFIC DOCUMENTS

IN INDIA,

S N MEHTA I. Junior ati2n)

DesidOc. Delhi 6.

Serbo-Croatian is one of the sixteen
major languages,- the documsnts in which
Indian Scientists are interested. Data
on the scientific activity and documant
output in Yugoslavia are presented. Availa-
bility of personnel for t:,:anslation work
and the rrovision for tne training of such
personnel in India are discuneed and data
Presented. Coordination of the transla-
tion activity, assessment of need for trans-
lation; availability of poribdicals --
primary and secondary and cover-to-cover
translations -- and the txsining of personnel,
are considered as important factors to be
taken into account in planning, translation
services. The existing translation faci-
lities are mentioned. The establishment
of a niional translation centre and its
functiors are (iscusJed;

1. SERBO-CROATIAN LANGUAGE'

Serbo-Croatian or Croat-Sorbian is the language

of. Yugoslavia. It is spoken in the iyar sccialist

federated republics of Serbia, Croatia, ocnia-

Herzegovina, and Montenegro. t.erto-Croat iar has

twoalphabetst

1 The Cyrillic, generally used by Serbs, Macedo-

nians and Vion4,enegrins;

2 The Latin, generally 1.Ild by Croats and

Slovenes.

Ekaveki and Ijekayski are two iialect ci Serbo-
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Croatian.

2 SERBO-CROATIAN RE3EAI(CH PUBLICATIONS

21 Research Activit:, in Yugoslavia

The following data give some idea of the scienti-

fic activity in Yugoslavia (4, 2C-22,24,25):

1 Number of scholars and research

workers 8,000

2 Number of research institutions 277

21 Mathematics and other

'exact' sci2nces 109

22 Biological sciences 95

23 Social sciences 73

3 Number of new books published 7,000

4 Number of copiea of books

rublished annually 40 millions

5 Number of reiodicals (1965) 904.

6 Iiimber of papers published (1965) 1,072

7 An appreciable number of roctorate

theges and patent is notified in

dokt9t411
bssartaciAa (16) and BiblioRrafija

liaslovenfecih Daquia (1) res-

pectivel:f.

22' Itportancabf 3extio-Croatian Documents

Yren the der, given in the preceding section,

it is obvious that there is a fairly large number

of research publications in Serbo-Croatian. It

has been ncntioilod h an oarliur caper ( 13 )

that Serbo-Croatian fF one of the sixteen languages

the publications in which Indian scientists are

interested. rith the increasing technical
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collaboration and exchange of scholars between

India and Yugoslavia such interest will increase

in future.

3 PERSONNEL FOR TRANSLATION IN INDIA

31 Prior to 1966

Prior to 1966 there were very few persons who

could .be availed of for translation from Serbo-

Croatian. These persons were of two categories.

1 persons returning from Yugoslavia after com-

pleting some course or other assignment in that

country; and

2 Persons who had training in or familiarity

with a language allied to Serbo-Croatian such as

Russian.

32 After 1966

In 1966, a Course in Serbo-Croatian language

was started in the University of Delhi. Data about

the number of persona who have taken the course

are given below*

Number of PersonS

YEAR Certificate (1966- Diploma (1968- )

I N taking
N Passed N takinON PassedSIELEJ Course

1966

1967

1966

1969

25

26

10

5

13

13

3 11

3

6

Thus, the Delhi University courses have produced

till 1966,thirty-five iersons with a knowledge of
Serbo-Croatian.
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33 Delhi University Course

To facilitate an assessment of the suitability

of the Delhi University courses in Serbo-Croatian

in preparing translators in that language, informa-

tion about the duration, syllabi and examinations

of the courses are given in brief in Sec 331 and

332 ( 23 ).

331 Certificate Course

Duration anciciaiji3.- Yorenocn classes. Four

lectures per week.

Syllabus.- Parts of speech. Phonetics.

Morphology. Elementary Syntax*

Empaasio is placed on spoken language and

translation of prose into English. Practice in

working with dictionary.

Examination.- Paper I: Translation from

unseen passages into English or Hindi using a

dictionary.

Paper II: (1) Grammar; :Practical questions.

(2) Translation of rnglish or Hindi text into

Serbo-Croatian (simple sentences).

Oral: (1) ReaOing. (2) Phonetics. (3) Con-

versation. (4) Questions.

332 Diploma Course

Duration and _cla Q.- One year duration after

completing Certificate Course. Four lectures

per week.

pyllabus.- Grammar, with enph&sis on syntax.

Practice in translating Serbo-Croatian into English

and yiee-vereq. Interpretation Of spoken language
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and introduction to Serbo-Croatian language and

literature.

Examination.- raper I: Translation from

unseen passage of avexage difficulty into English,

using a dictionary.

Paper II: (2) Grammar. (2) Translation of

English into Serbo-Croatian.

Oral: (1) Reading. (2) Phonetics. (3) Con-

versation. (4) Questions from the history of

language and literature. (5) Questionfrom books

read at home.

333 Advanced Diploma Course

An Advanced Diploma Course in Serbo-Croatian is

proposed to start in 1970.

34 Facility fdr Training in Yugoslavia

Under the Programme of Exchange of Scholars

between India and Yugoslavia, each year one or two

scholarships are available to persons in India for

study of Serbo-Croatian language in Yugoslavia.

Three Indian students are at present studying Serbo-

Croatian in the University of Belgrade, Belgrade.

The universities in Yugoslavia giving training

facilities in Serbo-Croatian language are*

1 University of Belgrade, Belgrade

2 University of Ljubljana, Ljubljana

3 University of NIS, NIS

4 University of Novi Sad, Novi Sad

5 University of Sarajevo, Sarajevo

6 University of Zagreb, Zagreb
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4 FACTORS IN PLANNING TRANSLATION SERVICE

In planning an efficient and economical trans-

lation service in Serbo-Croatian language in India,

the following factors, among others, should be

taken into consideration.

41 Coordination of Translation Activity

Several universities, national laboratories

and other research, development and production esta-

blishments have their own local tranelatioh unit and

panel of translators. This is a recognition of the

importance of translation from foreign languages.

But the funciiioning of the translation units could

be more effectively coordinated so that the wastage of

translation potential is reduced to.a. minimum.

42 . Assessment of Need
. .

The potential.demand in the country for trans-

lation from Serbo-Croatian should be assessed in

terms of the approximate number of pages to be trans-

lated in a ys.ar, the subjects of dominant interest,

etc.

43. of Periodicals

There are a number of periodicals published

in Yugoslavia, which carry-articles of relevance

to the r::search and developtental work done in

India. A study of the union catalogue of periedt-

cals published by Inedoc indicates that out of about

4C0 scientific and technical periodicals published

irk Yugoslavia, Indian libraries (73) receive only

29 titles; In the efficient organisation of trans-

lation work, the availability of the periodicals
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from which translations might be required frequently is

an iraportarrtconsiderEstion. A select list of the impor-

tent scientific and technical periodicals of Yugoslavia

that should be made available in India is given in

Sec 72. These periodicals are being received by

the Institut Za Naucno-Technicku Dokuraentaciju i

Informacije (INIDI), Belgrade ( 9 ). The articles

published in these periodicals are indexed in

BibliograflJa Juiteslaviia issued by the Bibliografski

Institut.

The Institute for Medial Documentation, Belgrade,

is iesuing MedicinekaJa blblioRraWa since 1954. It

lists selected articles from Yugoslavian periodicals

in the medical And related fields, The entries are

arranged according to UDC number and are printed in

102 mm x 70 mm format with the original title in

brackets and EnglAsh and Russian tranelatiohs (10,12).

44 Personnel for Translation

A survey of the personne avalablo for trans-

lation work from Serbo-Croatian is necessary. The

survey should also collect information on the basic

subject background andexperience in technical trans-

lation work of the persons. The available personnel

should be suitably utilized.

In 1967, Insdoe (New Delhi), published the

Roe t I. a I 'f f -

Nearly 3,000 circulars were sent to various kinds of

institutions. Wide publicity of the preparation

of the Rooter was also given through newspapers and

periodicals. In spite of all this, oily one-fifth

.of the number addressed responded to the questionnaire.
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Of the 603 translators Usted in the Roster, only

one name appears under Se/Do-Croatian language. The

Roster could be brought up-to-date with the inclusion

of the names of the persons completing the Del,hi.

University Courses mentioned earlier.

45 Training of Personnel

The syllabus of the courses and practical work

done in the courses in Serbo-Croatian should be such

as to fit the candidates for efficient translation

service. In making provision for training, the demand

and supply position for such persons in India should

be borne in mind.

46 Cover-to-Cover Trnsletion

The availability of cover-to-cover translations

of certain periodicals should be taken into considera-

tion. The National Science Foundation, USA, entered

into a contract with Yugoslavia in 190 for the trans-

lation and publication of Yugoslavian scientific

articles and patents. Under this scheme, nine current

periodicals are being translated from Serbo-Croatian

into English ( 3 ). Information on these periodicals

is-given in Sec 73.

The cost of a cover-to-cover translation of a

periodical is high compared to the subscrtption cost

of the original periodical. Our research establish-

ents should pool their resOurcen together and the

library of each establishment ma:, subscribe to such

of the periodicals in cover-to-cover translation

that are likely to be of frequent use by its renders.

A system of interlibrary loan and exchange of perio-

dicals can then meet most of the requirements of
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all the institutions with respect to the cover-to-

cover translations.

5 MANAGEMENT OP TRANSLATION SERVICE

51 Existing Translation Facility

Translation from Serbo-Croatian is at present

largely done by the following institutions:

1 Insdoc, New Delhi; 3 Desidoc, Now Delhi; and

2 Iaslic, Calcutta; 4liabha Atomic Research

Centre, Bombay

These institutions do not, however, have a

full time translator for Serbo-Croatian. Insdoc

and Iaslic make use of the. persons in their Panel

of Translators, in providing translation service

for the whole country. In 1966 and 1967, Iaslic

translated one document of 2,909 words and 2 docu-

ments of 5,021 words respectively ( 7 ) .

52 Bibliographical Control

Bibliographical control of translations from

Serbo-Croatian language produced in India and ob-

tained from outside would include their location,

collection, preservation, classification, cataloguing,

and utilisation ( 15 ).

53 National Translation Centre

A National Translation Centre .to coordinate,

effectively organise and promote bibliographical

control of the translation work done in India is

very desirable. A national institution already

functioning on similar lines could be supported to

take up such work. The functions of the National

Translation Centre would include the folloWing:
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1 Provide translation service in all the languages

according to demand.

2 Maintain a copy of each of the translations done

by it and also copies of translations sent to it from

different institutions in the country.

Annotation.- It is to be Considered whether a

copy ofeach transition done in the different insti-

tutions in the country should be deposited with the

national centre. Perhaps, it is sufficient if the

Centre maintains a union catalogue of the translations

as an aid in interLlibrary loan .of the translations.

After locating the copy of a translation, the ltibrary

possessing it may directly supply the library request-

ing for it, a reprograph or other copy.

3 Classify and catalogue' the. collection.

4 Disseminate information about the items in

the collection 'those added to it from time to time,

and those translations done in other libraries in

the country, through the publication of a periodical

list or other suitable means.

5 Provide access to thetranslated documents by

making reprograph copy Whenever there is a demand.

6 Maintain an up-to-date directory of transla-

tors and translation facilities in the country..

7 Make periodical survey of the demand for

translations from different languages and in dif-

ferent subject fields; and the personnel available

for translation work drom different languages and

in different subject fields.

8 Promote and advise on the training of person-

nel for translation work.

9 Maintain close liaison with the important

national and international centres for the biblio-
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graphical control of translations, such as the follow-

ing:

1 commonwealth Index of Scientific Transla-

tions, Aslib, London.

2 T.;uropean Translation Centre, Delft, Holland.

3 Transatom, Brussels, Belgium.

4 Canadian Index of Scientific Translations,

National Science Library, Ottawa.

5 Special Libraries Association'S Translation

Centre, Chicago, USA ( 14 ).

10 Collaborate with and provide information about

the translated documente produced in other countries

through publications such as the following:

1 Index translatonium ( 6 )

2 World Index of Scientific translations ( 5 )

3 Transatom. bulletin ( 18 )

4 Translations register index ( 19 )

5 US Government research and development

reports (USGRDR) ( 17 )

6 Bibliography of medical translations ( 3 )

7 Bibliographies of PL 480 translations (for

Russian, Polish, and Serbo-Croatian scientific

material) ( 2 ); and

8 NLL translation bulletin ( 11 ),

6 ACKNOWLEDGEMENT

I am grateful to Dr Ileana Cura of Belgrade

University for her advice. I am thankful to Shri

N P Rao, Officer-in-Charge, Desidoc, and Dr Kartar

Singh, Director, Defence Science Laboratory, for

their keen interest and for permission to contribute

this paper to the DRTC Seminar (7)(1969). Thanks

598

4



Translation from Serbo- Croatian KD72

are also due to my collcE.gues Shri G 1' Sharma and

Shri N K Rampal, for their secretarial assistance.

7 APTENDIX

71 Table 1. Book Production in Yugoslavia

Number of Books Produced in

SN Year
Crane- Aa tiTar-TiUma- TTnspe-1
ralis. Sciences nities Isciences cifi- ITotal

ed

1 1957 173 1,701 1,850 1,868 176 5,768

2 1958 172 1,449 .1,772 1,787 96 5,276

3 1959 139 1,239 1,878 1,737 67 5,060

4 1960 121 1,276 1,956 1,885 117 :,775

5 1969 240 1,064 1,964 2,226 5,531

6 1962 230 1,154 2,409 1,844 5,637

7 1963 121 1,780 2,837 1,553' 109 6,400

6 1964 263 1,389 3,749 3,248 8,019

9 1965 255 1,295 3,182 3,148 7,980

10 1966 283 1,202 3,445 2,586 7,768

72 Table 2. Selected Scientific and Technical

IeriodLcals in Serbo-Croatian Language

Note.- Periodicals already available in India

are marked with an aesterisk.

SN Title

1 ARPITEKTURA URBANIZAM, Organ saveza arhitekata

Jugorlavije i Urbanistickog saveza Jugoslavije
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SN Title

2 ARHIV ZA HIGHIJENIJ RADA I TOKSIKOLOGIJU

3 ARHIV ZA TEHNOLOGIJU (TEOHNILOGICA ACTA)

4 AUTOMATIKA. JugoslOvenski strucni casopis

za automatiku, Ljubljana.

5 BIBLIOGRAFIJA JUGOSLAVIJE -knjige, brosure

i muzikalije Jugo&lovenski bibliografski

institut.

6 BIBLIOGRAFIJA JUGOSLOVENSKE PERIODIKE.

Jugoslovenski bibliografski institut.

7 BIBLIOTEKAR. Organ Drustva bibliotekara

Srbije.

8 CESTE I MOSTOVI

9 ..CIVILNA ODBRANA

10 CIVIINA ZASTITA

CROATICA OHEMICA ACTA. th.va.tsko kemjsko drustvo,

Zagreb.

12 KODUMENTACIJA ZA GLADJEVINARSTVO I ARHITEKTGRU.

Jugoslovenski gra6jevinski certar.

13 DRAVNA INDUSTRIJA.

14 ELEKTROTEHNICKI VJESNIK

*15 GLASNIK HEMIJSKOG DRUSTVA.

*16 GLASNIK MATEMATIGKO FIZICKI I J:STRONOMSKI.

17 GRADJEVINAR. Savez gradjevinskih inzenjera

i technicara SR Hrvatske.

18 JUGOSLOVENSKO PRONALAZASTVO. Organ Saveza

pronalazaca i autora tehnickih unapredjenja

Jugoslavije.

KEMIJA U INDUSTRIJI, Casopis kemicara i

tehnologaJugolvije..
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SN Title

20 KOZA I OBU-CA.

21 MASINSKO TEHNICKI GLASNIK

22 MATEMATICKI GLASNIK, Vesnik Drustva matemati-

cara i fizicara.

23 MATERIJALI I KONSTRUKCIJE, Casopisiza istra-

. zivanja u oblasti materijala i konst:cukcija.

24 MORNARICKI GLASNIK

25 NAFTA. Institut za naftu, Zagreb.

*26 NAUCNO' TEHNICKI PREGLED

27 ORGANIZACIJA RADA

28 PATENTNI GLASNIK. Sluzbeni list Uprave za

patente.

29 PRONAIAZASTVO, Organ Savezne Uprave za pronala-

zastvo.

30 STANDARDIZACIJA. Jugoslovenski zavod za

standardizaciju, Beograd.

31 SVEUCILISNI VJESNIK. Jugoslovenska akademija

znanosti i umjetnosti, Zagreb.

32 TENNIKA. Organ Saveza inzenjera i tehnicara

Jugoslavije.

33 TELEKOMUNIKACIJE. ZajedniCa, JPTT, Beograd

34 VAZDUHOPLOVNI GLASNIK.

35 VOJNO DUO

36 VOJNOSANITETSKI PREGLED

37 VOJNOTEHNICKI BILTEN,

38 VOJNOTERNICKI GLASNIK.

*39 ZASTITJ MATERIJAIA. Casopis za. probleme

zastite materijala, postrojenja i objekata.

Beograd.

40 ZAVARIVAG,

41 ZAVARIVANJE. Bilten Drustva za tehniku

zavarivanja Hrvatska.
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DRTC Seminar (7)(1969). raper IA,.

CLASSIFICATION RESEARCH.

(DRTC Research Cell, report (1969). 1).

II A GOPINATH, Lecturer, Documentation Research and

Training Centre, Bangalore 3.

1 INTRODUCTION

This is a technical report of the classification

research done by the maribers of the DRTC Research

Cell in 1969. Sec 21 to 26 contain a report of the

work with respect to an understanding of the structure

and development of the universe of subjects. Sec 31 to

33 contain a report of the work done in the idea

plane. The result of this work is applicable to all

schemes for classification. 300 4 refers to the work done

in the notational plane in Colon Classification.

Sec 5 gives a list of the new Colon Classification

schedules. Sec 6 refers to the preview of CC, ed.7

(1971).Sec 71 to 74 contain a report on the work

done on the feasibility and modification needed in the

Colon Classification schedule for use in a computer-

aided document finding system.

2 UNIVERSE OF SUBJECTS

The importance of an understanding. of the

structure and development of the universe of sub-

jects on the part of the classificationist and

of the classifier is stressed in five papers pre-

sented in this volume.

21 Specialists' View of the Universe of. Suojects

In Paper AA, F J Devadason describes the
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specialist's view of certain aspects of the structure

and development of the universe of subjects ( 3 ).

According to a biologist, analogies of the biological

phenomena such as fragmentation, hybridisation, and

integration of fragments, may be found in the

structure and development of the universe of subjects.

The kinds of new subjects resulting from the inter-

action of some traditionally compartmentalised sub-

jects are also described from the specialist's

points of view.

22 Structure and Development of Subjects going
with Public Health

In 1968, the subject "Public Health" was raised

to the status of Uain Subject, and included in the

schedule of nain Subjects in CC. Till then it was

dealt with as a compound subject goin'(; with the

Aain Sub.;ect Hedicine.

In Paper AB, R Ahuja ( 1 ), traces the starer of

development of the subject Public Health, from the

first century EC to the twentieth century AD. The

content and emphasis in subjects going with Public

Health have varied at diffrent sta!,us of its deve-

lopment. The data on the number of significant

contributions indicate that "Bacteriology, ium.nology,

and epidemiology" have more than 50 per cent of the

total contributions. About 75 per cent of the total

significant oontributionshas cone up during; the last

one century. The subjects falling in the fields of

Clinical Uedicine, Preventive liedicine, and Social

Uedicine are among the najor areas of interest to

the specialist in Public Health. All these deve-

lopments amply justify taking "Public Health" as a main
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subject. The need for recognition of certain Specials

Basic Subjects with Public Health as the Host Hain

Subject in each case has been pointed out, with

illustrative examples. Penumbral subjects such as

Hedical Sociology, Human Ecology, Social Anthropology,

Social Psychology, Social Paeditrics, Social Geriatrics,

and Social Pathology are mentioned.

23 Structurc and Development of Psychology

In Paper AC, M P Sinha describes the structure

and development of the subjects going with the Main

Subject Psychology ( 21 ). Psychology is essentially

the study of behaviour of an individual person. By

the very nature of the subject, the various theories

of psychology are capable of interacting with the

'Social '3cienccs such as Education, Economics, and

Sociology. These interactions naturally give rise

to many "Hybrid Subjects". A chart illustrates

such devulopments. After describing tip: status of the

Subject "Psychology" in the different well-known

schemes for classification, Sinha explains that the

treatment of Psychology in CC even from ed 1 onwards,

appears to be in confomity with the duvelopnent of

the subjuct Psychology itself. Itis pointed out

that the olassification of the s:;stems and sub-

systems of Psychology gives rise to curtain probluris.

24 Spiral of Scientific i;ethod

In I'aper AD, Revannasiddnopa shows that the

Spiral of Scientific Liethod ( 20 ) can be used to

describe helpfully th,.: stages of duvclopments in

a subject. The stages of developments in the fornu-

lation of the Law of Conservf,tion of Moss-Energy,

Eli
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the apparent crisis that had occurred in the appli-

cation of the Law of Conservation of Energy in the

field of Radioactivity, and the role of the Special

Theory of Relativity in resolving the crisis, are

described. Certain inferences are drawn about the

structure and development of the subjects in the

field of Physics.

25 Analysis of Subjects

In Paper EA, Gopinath and Jayarajan ( 4 )

attempt,to draw inferences about the structure and

developments of an assortment of compound and complex

subjects going with the Main Subject Medicine. For

this purpose, books were selected from the English

2atilsaT (1925) and the British national bibliography

(1951 and 1967). The analysis was qade with the

aid of the Postulates and Principles formulated by

Ranganathan. it was found that two-faceted subjects

had maximum number of books in 1925, where as in

1951 and 1967, the 3 and 4 faceted subjects had maxi-

mum number of books. Further, there were a large

number of subjects with greater intension published

in later years than those published during a genera-

tion or two earlier.

26 Analysis of Subjects in reader's Query

Neelameghan analysed a set of subjects presented

in the 323 questions in the fields !)f High-speed

Aerodynamics and Aeronautical Engineering ( 5 ).

Facet Analysis of these subjects were based on

Postulates and Principles formulated by Ranganathan.

The subjects in queries were patterned into 34

facet structures. About 73 per cent of these were
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based on three similar facet structures with 3, 4,

and 5 facets. respectively. The maximum number of

facets in any one subject was 12 and the minimum

2, with an average of 5.4. The average number of

Kernel Ideas in a subject was found to be 8. This

is in conformity with the findings of psychology

of the Span of Immediate 1Temory and the Span of

Absolute Judgment. The average frequency of incidence

of (P), (11) and (E) isolates was in the ratio

4.2:5.6:1. Among Complex Subjects, the Influence.

Phase Relation had the highest incidence.

3 IDEA PLANE

31 Relation Between Two Subjects

The universe of subjects embodied in documento

presents subjects involving relations between two

different subjects. It may be facet relation or

has relation. An examinatien of ate nesorted

number of documents has been made in Paper BB by

Neelameghan and Gopinnth ( 14 ). The analyEAs

led to n re-examination of the sequence of Bias

Phase and Biasing It aloe led to n recog-

nition of certain kinds of isolate ideas such as

"oasis ", "Interpretation" and "!iethod". This re-

cognition has led to viewing or of the subjects

hitherto considered to represent Phase RelatioA

as Facet Relation. Further, the paper has posed the

question Is Psychosomatic lledicine as phase rela-

tion, or facet relation or n Basic Subject?"

32 Differentiation of Energy Irolatc from Property
Isolate

In 15 6, eat examination of all the isolates

enumerated in the different schedeles under the
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heading "Foci L7E2 cum [72P2" in the Colon classi-

fication (Ed 6;1963) was started ( 12). Most of

the isolates enumerated in these scheduleswere taken

to be Property Isolates and deemed to be a manifesta-

tion of the Fundamental Category Matter. However,some

of the isolates posed problems in identifying

their manifestation. Most of these are action-

associated isolates. The differentiation of Energy

Isolate from the Property Isolate has been a problem.

In Paper BC to this Seminar, Neelameghan ( 8 )

suggests that the action-associated isolates may be

grouped as an

1 Action-associated Isolate Idea occurring as

an attribute (but not qualifier) 'of one or other

of the 'isolate ideas or with the Basic Subject

and occurring in one and the same compound

subject.

2 Acti.on-associated Isolate Idea occurring not

as an attribute of any other isolate idea when either

of them occurs in one and the same Compound Subject.

Lach.one of the isolates belongin4 to Croup

may be deemedto bf a manifestation of the Fundamental

Category flatter and that belonging to Group 2 may

be deemed to be a manifestation of the Fundamental

Category "aiergy".

33 Facet Sequence in CC

The concept of "Property" taken as Matter-Pro-

perty Isolate leads to difficulties in facet

sequence of certain subjects. Neelameghan and

Gopinatn have given illustrative examples to show

that the sequence of facets presented by certain

Compound Subjects when analysed according to the

C14
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Postulates gives a sNuence which does not conform

to the implication of the ',7e.11-Picture Principle,

although the sequence is in conformity with the Postu-

lates for Sequence ( 13 ). The problem is traced

to taking Property as an isolate. The sequence of

facets of the Compound Subjects could be made to

satisfy the 7lostulates for Sequence of Facets as well

as the Wall-Picture Principle, if we deem "Property"

not to be an Isolate Idea but only a Kernel Idea.

Such a Kernel Idea can be attached to any Isolate

Idea as determined by the Wall-Picture Principle.

This idea is, homver, to be experimEntel upon with

a large number of emiples from djfferent slbjects.

4 DEVY,LOPLTANT OP (11-1: USE OF DIGITS IN CC

A study of the Cavelopment of the use of digits

in CC from 1924 to 1968 was made by lianganathan ( 18 ).

This study indicated clearly tLe policy of the ese

of different ripecies of digitr: in and the intro-

duction of new digits whenevir needed, wf.th due res-

pect to the implication o' the Law of ParsiLony.

It also hithlighted that the /Motional eystem of

CC has resilience and capacity to impl,ment the

developments in the aniverea of sub;lects, in con-

formity with the deeisione nede in the idea plane.

The study alro listed a eet of digits likely to be

used in CC Ed 7. flowever, there is one deviation.

Instoad of 1' (upward arrcv), the use of " (double

inverted °puma) has been preferred to indicate

Anteriorisilig Quality as sugEested in Paper 3X

to DRTC Seminar (()(1968).
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5 SCHEDULES CONSTRUCTED

51 Schedule of Main Subjects

During 1969, Ranganathan revised the schedule

of Main Subjects ( 17 ) and Partial Comprehensions.

This schedule contained 82 Main Subjects: 41 of these

are traditional Main Subjects, 16 Distilled Main

Subjects, (of which 4 are old Main Subjects), 10

Fused Main Subjects, and 19 other new ?fain Sub-

jects. There arc 23 Partial Comprehensions of which

13 are now ones. Out of thesetonly 29 Hain Subject

Numbers and only 5 Partial Comprehension Numbers

need correction.

52 Design of Depth SchAules

During 1969, CC depth schedules have been con-

structed by the DRTC Trainees (1968-69) f)r the

following subjects.

SN Author Depth clas:7ific%tion for

1 A 11 Kidwai 2;51 Library Classification

2 Harjit Gingh L193 Stativtical Quality Cintrol

3 Jacob T Thomcs P8,9E38 Production of Air
Conprossor

4 Q S Raghavendra 1)819:M3 Production of Electrical
Rao lenerator

5 (All trainees D8,9K(5 Production of Incan-
cooperatively) descent lamp

6 S n rahajan 713 Teaching Technique

The schedIlls are tentative and are unpublished.

53 Step-by-Step Procelure

Neulaneghan,in a series of five papers (ta,

9,10,11)gnvo n revised step-by-step procedure for

(16
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the design of depth clarsj.fication 11edulos, with

illustrations. r,:r1;1.,)r articles in the series are
expected.

6 PRE-VIEW OF COLON CLASSIFICATION ED 7 (1971)

RangonthLn has given a comprehensive preview

of the forthcoming ed 7 of CC ( 16 ) . The preview

gives a background study about the need for design-

ing a scheme for closrification on the basis of a

sound and dynamic theory of library classification.

The preview giv.ts the proposed changes in Ed 7 and

also gives a r)utinu for corection of Class Number,

based on tho Law of Osmosis ( 19 ).

7 COnPATIBILITY OF CC JCID

In a paper presentud to the Thirty-ninth Inter-

national Conference on ILformation,M1d at Rome in

3eptemb,-:r 1969, Ranganathan and Eeelmeghan ( 29 )

discussed the pc::tibility of five types of co!;p%ti-

bility studio::; between documcnt finding systems.

They are:

1 Any two el(ctrcnlc s:,stclis;

2 Any cataloe,uo s:,stFms:

3 Any catalop_uo syste71 and any electronic system;

4 the clssific.itory lancruate aJed in any catr--

logue system and the wAchirie 1w1Toag.: c-f any el.,ctro-

nic syst(rn; and as the ultimate of all thse,

5 Any twp sch!nec for classiation.

As G case study,ocmf.atibility, of the two schemes

for classification namely Col,in Classification and

Universal Decimal Classification 1.,1 dircus:ied. The

compatibility in rvt;pect of

1 Theory of ciactification;

2 Its application in-action 1:: CC as w!11 Li

UDC; rind
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3 The efficiency of CO anJ. 7.1D0 for us3 in an

electronic document find' 1g syst en,

have been Oipcussed.

8 OLASSITICATION AND CCMPUTER,AIDED FINDING

81 A Survey of thri Trend

In a survey, G Llanttacharna ( 2 ) examines

the role of depth classification in a system for

document finding. Thu survey covers some signifi-

cant works of the purioi 1945-1(;68. It highlights

Vannevar Josh's prophecy abou "liarex" and gives a

series of attempts at using different specialists

schemes for clasification in Gremac (1955), Power-

samas (1958), and LeAit and ScIlle efforts in 1961.

and 1962 respectively. T/n survey gives a bl-ief

description on the project "Hotereological. Literature

using UDC" and Llso of the eu-.'en repors fn the

project on ."2va1uation of UDC Inie%ing LLnruve

for mechanised reference retrlo,a sY3, sine

1965. In conclusion, Bhattccharir. alg;..ets that a

harmonioimcinbint-tion o; pot.f:till'Ay of the

Now Methodolog:, foP n thu desio, of lep'h

develop in the :)RTC ability eq a

couputer foi fruit search 1-.1 :(?itn of a system

for Mcumunt Tinding, to neet !sorceffIciently the

document needs of specititie.

82 Formulation of Kernel Terms fo: a ;:ubjet:t unc
of Isolate Trirna
Veelumeghan nnd Venkataramon compare the pro-

cedure for the synthesis of Class N11)er by the

conventional Lethod with the one using n veneral

purpose comrAiter ( 13 ).They supgcstel a mcdified

Pastulntional Eethod for the for.aulation of kernel

(18
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terns. The problem of homonyms in kernel terms

denoting subjects is considered and methods of re-

solving them are suggested so as to achieve one-

one correspondence between the kernel terms and

the subject. This is an absolute necessity in the

synthesising numbers into a Class liumber by a

computer.

83 Schedule-on-Tape

Venkataraman'and Neelanegnan describe ( 23 )

the procedure and give flow-charts for the opera-

tion of a general-purpose computer for the trans-

fer on to magnetic tape a schedule of liasie Sub-

jects, schedules of special isolates for subjects

gJing with different Basic Subjects, and schedules

of Common Isolates of different kinds. Techniques

have been devised to identify o specific schedule.

34 Formation of Isolate Number by Cor4ute and
Devices in CO

Venkataraman and Neelameghan describe ( 24 )

step-by-step procedure for the formul-.ti on of

Isolate Number, using a general purpose computer

1 According to the rules of C( for Alphabetical

Device, Num..rtcal Device, Environment Device,

Geographical Device, and Chronological Device; and

2 For an isolate deemed to be a manifestation

of the fundamental category either of Space or of Tine.

The study also covers the meti-Od of assembling

of the Basic Subject hunber and the Isolate Numbers

to form Class Number retaining the helpful sequence

of the isolate ideas arrived at in the idea plane.

Flow-charts of the conputer operations have also

been worked out.
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DRTC Seminar.(7)(1969), Paper LB.

CATALOGUING AE8EkhCh.

(DRTC Research Cell, report (1969). 2).

G BEATTACHARYYA, Documentation Research and Irai,n-

ing Centre. Bangalore_2.

1 INTRODUCTION

This is a technical report of the research in

cataloguing done by the members of the DRTC Research

Cell in 1969. Each of the following sections con-

tains successively a report of the following subjects:

1' Review of the research work in cataloguing

done in India;

2 Formulation 'of the Canon of Recall Value --

a new canon added to the list of the Normative Prin-

ciples of Cataloguing;

3 Critical and conparativn study of the different

editions of CCC and AACR; and

4 Work done on Postulate Eased Subject Headings.

2 CATALOGUING RESEARCH IN INDIA

21 Research Project of June, j969

Research in catioguing may be said to have begun

in the last quarter of the eighteenth century. In

India it was first started by S H Ranganathan in

1925. It took a new turr- in 1928 with the formula-

tion of the live Laws of Library Science by him.

To get a comprehnsive idea. of the research work

done in India on the various facets of cataloguing,

a research project was taken up in June 1969. The

project aimed at
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1 Tracing the background against which cata-

loguing research was first started in India;

2 Examining the nature of the cataloguing re-

search deemed to be the background of the work in

India;

3 Making a survey of the research work done on

cataloguing in India;

4 Reviewing each piece of work. to. understand

its significance as a contribution to the field

of cataloguing;

5 Making a comparative study of the cataloguing

research done outside India and in India; and

-6 Marking the areas in cataloguing calling .tor

further research.

22 Findings

The findings of this research project have

been published ( 1 ). The findings are 'summarised

in the following sections.

23 Eackground of Pagrcatic Research in Cataloguing

It is helpful to regard the last quarter of the

eighteenth century as the beginning of the modern

period of cataloguing. Prior to 1928, the chief

contributors to the field of modern cataloguing

were;

1 Henry Barber;

2 Antonio Genesio Mario Panizzi;

3 Charles C Jewett;

4 Andrea Crestadoro;

5 Karl Dziatsko;

6 Charles A Cutter;

7 K A Linderfelt; and

8 J Kaiser.
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However, they had no fundamental laws of library

science or normative principles of cataloguing to

guide thoir work. Therefore, their research was

hardly of the a priori variety. It had to be mostly

pragmatic and developmental. This pragmatic research

was observational as well as empirical. The develop-

mental research took over from the pragmatic research

and made finer adjustments and improvements on the

results already obtained, to faclitate immediate use.

24 Basis for A Priori Research

In 1928, S R Ranganathan enunciated the Five

Laws of Library Science. They provided the basis

for deep a priori research in the different branches

of library science including cataloguing. Thus

research in cataloguing in India began as a priori.

It was first carried out by S R Ranganathan himself.

It took a positive turn in 1938, by his formula-

tion of Normative Principles, special to cataloguing
theory and practice.

25 Ranganathan's Initial Research

Ranganathan's research in cataloguing has al-

ways been a blending of pragmatic research -- that

is, observational research and empirical research --

and of a priori research based on the Five Laws

and the Normative Principles of Cataloguing. The

result of his initial researches were embodied in

the following works:

1 Classified catalogue code (1934);

2 21222a_212112rary_catalogue (1938);

3 Dictionary catalogue code (1945); and

4 Library catalogue: asgmdlusglyufundamenta

(1950).
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26 Developmental Research Since 1950

The work of Ranganat::an vpto 1950 was followed

by a considerable amount of developmental research

on the subject. It took over mostly from laLial

research and trade finer adjustments and improvements

in the results already obtained to facilitate the

achievement of immediate utility. In this develop-

mental research, besides Ranganathan, an appreciable

number of contributions have been made by the members

of the Library Research Circle (Delhi). Research

in cataloguing in India was taken to a further stage

by the .recognition and explicit statement of the

steps in scientific Yethod.

27 Significant Contributionsof India

India's research in cataloguing has made signi-

ficant contribution in the different areas of cata-

loguing. A few of these areas are as follows:

1 Cataloguing Teiminology;

2 Normative Principles of Cataloguing;

3 Layout of R Catalogue Code;

4 Alphabetisation;

5 Critical and comparative study of different

natalogue Codes;

6 Name-of-Person Heading;

7' Corporate Heading;

8 Subject Heading;

9 Uniform Cataloguing at International level;

10 Cataloguing of Future Books and the Author

Statement for a Book xi its Title-page; and

11 Cataloguing of Periodical Publications.
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28 potentialities of the Canons of Cataloguing

The set of Canons of Cataloguing is one of the

outstanding contributions of India in the :field of

cataloguing. The potentiality of these Canons have

not yet been fully exploited by the library pro-

fession.

3 CANON OF RECALL VALUE

31 Sensing the Problem

A critical and comparative study of the different

editions of the Classified a-ctallao_ code and of the

Anglo-American Cataloguing Rules is one of the long-

term research projects engaging the attention of

the DRTC Researoh Cell. In this connection, while

examining the rendering of multiworded names of

different kinds in the Headings of Wain Entries,

Ranganathan sensed that the puriew of the Canon of

Prepotence and that of the Canon of Sought Heading

were too extensive to guide directly the rendering

of such names. This made him rethink about these

Canons.

32 Concept of Recall Value

The structure of the multi-worded names-of-

1 Person;

2 Government;

3 Organ-of-Government;

4 Institution;

5 Organ-of-Institution;

6 Conference;

7 Organ-of-Conference;

8 Series; and of the multi-worded

9 Titles,
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were analysed.The nature of each word constituting

a multiwordcd name was examined. It was found that

in re-calling to memory a multiworded name once

known, each of the words constituting the name, does not

not possess equal value. This quality of being

called back of a word constituting a multiworded name

has been named 'Recall Value'.

33 Application in Determining the Entry Word

The concept of Recall Value was applied in

determining the Entry Word of a multiworded name.

It was found that in the case of a multiworded

name-of-person, the indication of Recall Value to-

tally agrees with the suggest ion of the Canon of

Prepotence taken along with the Principle of Proba-

bility. On the other hand, the Canon of. Frepotence

and the Canon of Sought Heading were not found suffi-

cient to determine the Entry Word in a multi-worded

name of

1 An Organ-of-Government;

2. An Institution,

3 An Organ-of-Institution;

4 A Conference;

5 An Organ -of- Conference; and in a multi-

worded

6 Title.

*The practice of using the first substantive word in

the name of a corporate body, and in a title does not

respect the indication of Recall Value. For, in

most cases, it happens to be the name of a subject,

or of some other speciality that has. the highest

Recall Value.
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34 Recall Value and Catalogue Codes

An examination of the rules of the different

catalogue codes .cola.cing to the renCering of multi-

worded names in the Headings of Hair Intriesindi-

cated that

1 Al the codes have respected the indication of

Recall Value in respect of nerve -of- person.

2 The Classified catalogue code has respected

the indication of Recall Value fulls in respect of

a name-of-organ of a Corporate Body and partially

in respect of Titles. On the other hand, it has not

respected this indication in rested of a name-of-

institution and a name-of-conference.

3 The Prussian 5.nstructions has respected the

indication of Recall ValiA- in xeopect of a Title-

heading by introducing the concept of "Real Title".

4 The Anglo-American caLtaLlogpir2,..zil_ta has not

respected the indication of Rectal Value in respect

of name-of-corporLte-body and title.

It has been suggested that all the catalogue

codes should Teoleut the 1.ndication of Recall Value

fully in formulating theli rules for tau choice of

the Entry Word of a multi-worded name of a:corporate

body and of a multiworded title to be used as the

Heading of the Main Entry.

35 .Formulation -of .the-Canon._

The Canon of Recall-Value has been added to the

list of Normative Principles of Cataloguing. It

has been enunciated as follows:

Canon of Recall Value.- The principle that

in a multiworded name of
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1 A Person;

2 An Institution;

3 A Conference;

4 An Organ of

41 Government, or of an

42 Institution, or of a

43 Conference, and in a multiWorded

5 Title of a document other than a periodical

publication,

the Entry Word or the Entry Word-Group in the

Heading of the Main Entry sticUld be the one vdth

the highest Recall Value.

A paper embodying the findings given in Sec 3

above has been published ( 3 ) .

4 COMPARISON Or CCC AND AAcK

The comparative study of the different editions

of the Classified cataloAle code (=CCC) and those

of the Anglo-American cataloruinr rules ( ,--AACR) wascon-

tinued. In 1969:the etudy covered the determination

of authorship in the else of a conflict centring

round

1 Person vs Person; and

2 Person V8 Corporate Body.

41 Conflict of Authorship: Person vs Person

In their comparative study on t1;e determina-

tion of authorship in the case of a conflict centring

round PerSon vs Person ( 6 ) , Rancanathan and

Bhattacharyya referred to the importance of the

definition of the term 'Personal Luthor' in

resolving such a conflict. The various ways in

which the conflict of authorship centring round

r2.c!
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person vs person arises have been indicated. The

comparative study examined how CCC (1964) and AACR

(1967) resolve such conflicts in respect of the

following typcs of work:

1 Spoken words;

2 Correspondence;

3 Map and Atlas; and

4 Dependent work.

It has been pointed out that

1 CCC (1964) resolves the conflict as a pre-

liminary measure-before fOrmulating the rules for

the choice of Heading of the Main Entry; but

2 AACR (1967) deliberately mixes up the two

problems in the rules for the choice of Heading

of the Main Entry violating the Principle of Unity

of Idea in formulating the rules.

42 Conflict .of Authorship:' Person vs Corporate Body

In their comparative study on the determina-

tion of authorship in the ease of a conflict centring

round Person vs Corporate Body ( 5), Ranganathan

and Bhattacharyya have referred to the importance of

stating the Normative Principles of Cataloguing in

a Catalogue Code. The attempt by AACR (1967) in

this direction has been pointed out. The AACR (1967)

has followed the lead of CCC in the matter of res-

pecting the Principle of Unity of Idea by separating

out the rules for the choice of Heading from those

for rendering it. Its deliberate mixing up in one

and the same rule the resolution of the conflict of

authorship and the choice of Heading has been cri-

ticised. The following cases have been considered

for the comparative study of how the different
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editions of CCC and AACR resolve the conflicts of

authorship centring round Person vs Corporate Body:

1 Documents to be deemed to be of Corporate
. -

jiluthorship;

2Documents to be deemed to be of Personal Author-

ship;

3 NOn-governmental edition of an act; and

4 Conference documents.

5 SUBJECT EIAD1NG

In 1969, the research on "Subject Heading" by

the DRTC Research Cell has mostly turned on exploit-

ing the potentiality of the Postulates of Facet

Analysis taken along with the Principles for Facet

Sequence in the matter of determining coexten-

sive multiple Specific Subject Headings. Specifical-

ly, work has been done in the following areas:

1 The potentiality of the postfietermination

of Subject Headings based on Postulates in the

context of the growing Universe of Subjects; and

2 The potentiality of the Forward ,Rendering of

Subject Headings based on Postulates in the context,

of a Dictionary Catalogue System.

51 Post-Determination of Subject Heading

In his work on the potentiality of the post-

determination of Subject Headings ( 4 ) Ranganathan

has discussed the difficulties of pre-determined

Subject Headings with respect to their use, pre-

paration, and maintenance using LILLIL,Lut headings

as the type. To meet the challenges thrown forth

by the growing Universe of Subjects, the inadequate

and rigid pre-determined list of Subject Headings

should be replaced by the post-determination of

631



LB51 Bhattacharyya

the Subject Headings of subjects as and when they

turn up. The first five steps in the systematic pro-

cedure of subject analysis, based on the Postulates

of. Facet Analysis and the Principles for Facet Se-

quence, are equally helpful for the post-determina-

tion of Class Numbers and of Subject Headings. Illus-

trative examples have been given to show the

1 Near - concurrence to this idea found in the

British national12allograply;

2 Partial concurrence to this idea found in the

Medical subject headings; and

3 Divergence from this idea found in the LC

Subiecr, headiness.

Ranganathan has discussed in detail the problems

awaiting pursuit in the improvement of the post-

determination of Subject Headings in respect of tL,

syntax of the ideas_in the Forward Multiple Sub jest

Headings and in the Reverse Multiple Subject Head-

ings used for See Reference. The DRTC experiment

in the poseibility of removing the residual diffic

ties by using the Indicator Digits used by the

Colon Classification has also been mentioned, The

issue of the relative helpfulness, in document fin-

ding systems, of the use of natural language and of

classificatory language respectively for expressing

multiple Subject Headings has been raised.

52 Forward Tendering and Dictionary Catalogue
System

In their work on the potentiality of the For-

ward Rendering of Subject Headings in the context

of a Dictionary Catalogue System ( 2 ) Bhattacharyya
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and Neelameghan have noted that in the Classified

Catalogue System (=CCS) ,

1 The Specific Entries for the subjects going

with the different Basic Subjecte; and

2 The Specific Entries for the Compound Sub-

jects going with one and the same Basic Subject

are brought together and arranged in a filiatory

sequence.They have demonstrated that all the

features of the CCS, excepting the filiatory se-

quence can be incorporated in the Di^tionary cata-

logue System by

. i Making its subject cataloguing base on the

Postulates of Facet Analysis and the Principles of

7acet Sequence; and

2 Adopting the Forward Rendering Method for

preparing the Speedo Subject Headings determined

on the basis of the Title-in-Stantird-Ttirms arriv'.d at

in Step 5 of the Method.of.Postulates.

A General Subject Entry prepare e. on the basis of

the Specific Subject Entry by urine each of the

Sought Terms in it ns.the First Headinf; fo3lowed

by the other terms in it, as in a cyclic permuta-

tion, provides access to the Specific Subject Entry

by any Sought Term occurring in the Specific Subject

Heading. To help in determining the correct Specific

Subject Heading from the Heading of a General

Subject Entry itself, and to obviate t!,c need

of mentioning the Referred-to-Heading, they hove

suggested the use of a virgule ( / ) and a full

stop ( ) to indicate the beginning and the

end respectively of the Specific Subject Heading.
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LIBRAMETRY.

(DRTC Research Cell, rep9rt(1969). 3).

A NEELAMEGHAN, Documentation Research and Training

Centre. Bangalou_I.

1 INTRODUCTION

This is a report of the studies in librametry

done by members of the DRTC Research Cell in 1969.

Sec 2 mentions the helpfulness of a statistical

outlook and awareness on the part of librarians.

Sec 3 reports on the scope of librametry as ilustra-

ted by S R Ranganathan. Sec 4 to 8 reports on a

few librametric studies done recently.

2 STATISTICAL OUTLOOK AND AVIARENESS

A statistical outlook and a statistical aware-

ness on the part of the librarian would help him

understanding better come of the aspects of library

work. Ath thi:i in mind, in addition to giving a

statistical flavour wherever possible, in the expo-

sition in the teaching, the diferent subjects of

the documentation course, a series of about twenty

lectures on elements of statistical Calculus, Opera-

tions Research, and Sampling were arranged during

June-August 1969. Shri V V Buche of the SQC Unit,

ISI, Bangalore, who conducted the classes, demons-

trated the application of many of the techniques

to library situations. The students were also given

a few assignments.
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3 SCOPE OF LIBRAIVIETRY

The term 'Librarnetry' was coined in 1948 by

S R Ranganathan, at tb Aslib Conference in Leamington

Spa. In Paper DA contributed to this Seminar, Ranga-

nathanA 6 ) has, given illustrative examples of the

application of Statistical Calculus, Operations

Research, and Sampling to certain library problems.

The examples include the following:

Statistical method in the

1 Determination of the strength of library staff;

2 Disposition of library staff for circulation

work during different library hours;

3 Disposition of library staff for reference

service during different library hours;

4 Organisation of library system;

5 Establishing the distinction between "service

library" and "dormitory library";

6 Design of library building, fittings and fur-

niture;

7 Book selection;

8 Absolute Syntax and Facet Syntax in relation to

classification;

9 Length of Class Number;

10 Variation in style in writing catalogue entries;

and

11 Doc-Finder,

Operations Research in the

1 Transfer of a big library from one building to

another; and

2 Periodical changes in the sequence of subjects

in the shelving of books in the stack room in relation

to saving of the time of readers.
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Sampling in the

1 Estimation of opinion of readers about library

service received by them;

2 Estimation of library use; and

3 Accuracy inestaloguing work.

4 NEED FOR CHANGE OF VORK STANDARD

With a view to emphasising the need for chang-

ing a work standard for cataloguing with the changes

in the context, the PRTC trainees (1969-70) collected

data on certain cataloguing, features, in about a

thousand be'Acs, published during the period 1699-1968.

The data for the period 1925-1966 were analysed.

Using Graphs and the techniques of Least Square

and Analysis of Variance, it is shown that the inci-

dence of (1) Single Personal Authorship is decreas-

ing with time; and (2) Two Joint Personal Author-

ship, Corporate Authorship, Collaborator, and Series

is increasing with time, significantly so in the

Natural Sciences. There is a predictable trend in

the increase in the number of books presenting

complexities in cataloguing. It is suggested that

standurds for cataloguing work formulated in the

past will have to be modified in the light of the

above findings. It is further suggested that to

maintain earlier performance standards, some aspects

of the stet hod of cataloguing may have to be changed,

or additional hands will have to be utiliued in

cataloguing work ( 1 ).

5 INCIDENCE OF FACETS

Gopinath and Jayarajan ( 2 ) have collected,

analysed, and presented data on the incidence of
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different kinds of facets in compound subjects

going with the Main Subject Medicine, in documents

published during 1925-, 1951, and '967. Inferences

are made about the

1 Mode of incidence of facets,

2 Percentage of subjects with different number

of facets,

3 Pattern of mmbinetion among the facets in

Compound Subjects, 'and

4 Trend of each of these attributes with time.

It is inferred from the study that on an average,

there are more number of bo'oks with great inten-

sion in the later years.

6 FATTERN OF INOIDETICE OF SEORT-RANGE. QUESTIONS

G S Raghavendra Rao ( 5 ) has collected and

analysed, data about /73 short-range reference

questions answered in an acadenie-cun-lesearch type

specialist library. The aralysis c,f deta gives infor-

mation pertaining to

1 Percentera if he killdr of oIrstion f.n relation

to the different cate6oriec ^f r6L6ern;

2 Time spent on the different category of

questions; and

3 Time spent on questions ot by different cate-

gory of readers.

The patterns of incidence of the questions as found

from the analysis of Jit, arc cznnented upon.

The subject-wise distribution of the short-

range questions is conpar.:,., r,u'41ct-wise

distribution of the
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1 Library's holdings;

. 2 Books and periodicals issued to readers; and

3 Staff, students, and research scholars of the

institution constituting the potential users of the

library.

It is inferred that the Physical Sciences are domi-

najit in each of these cases.

7 ANALYSIS OF CITATIONS

A K Gupta ( 5 ) ana)ysed the citations given

iri the Indian journal of pure and applied physics

V5 (1967), withs:view to compiling a list of the

most cited periodicals. These periodicals have been

-examined with respect to their

1 Country of origin;

2 Subject :overage; and

3 Age of citation.

Data on 'sell citation', and'repeated citation' are

also presented, and the probable reasons for these

two kinds of citations are given.

8 DUPLICATION OF DISCOVERY

Scientific discoveries constitute one source

of ideas. The kind of ideas added, the mode and

rate of their addition, the extent of duplication

and the process of assimilation of ideas affect the'

growth of the universe of subjects. In turn, the

growth of the univerbe of subjects affects the

work of the librarian. As a case study, Neelameghan,

Buche, and Gupta ( 4 ) present data on the discovery

and duplication of antibiotics. Regression Analysis,

Analysis of Variance, rind a Modified Poisson Distri-

tution are used to analyse the data and study the
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trend of duplication, the distribution of duplica-

tion, and the relationship between duplication and

discovery. The findings are; (1) The total number

of discoveries, new discoveries, and duplications are

predictable by assuming a linear relationship bet-

ween the respective pairs of variables; (2) The

pattern of duplication is not due to chance alone;

there is a regularity, in the statistical sense,

in its behaviour; (3) The reported discoveries and

duplications both increase with time; (4) The

behaviour of the functional relationship between

the number of discoveries in relation to time, and

the number of duplications in relation to time,

are different; (5) Over the thirty-year period

1937-66, the rate of duplication has nearly halved;

and (6) There appears to be a tendentv for the

cumulative duplication to stabilise at about twenty-

five percent of the cumulative discoveries, over

the sixty-year period 1907-66.
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32 PROJECT 2

Project 2, to be completed within six months after the formal course In DRTC, consists
of the preparation of a Trend Report on an approved specific subject based on the survey of
the current documents on the subject appearing in various periodicals, reports, etc.

4 DURATION

The formal course commences on 15 April every year and continues till about 14 June
the following year.

5 ADMISSION

A candidate seeking admission to the course should ordinarily possess any one of the
following minimum basic academic qualifications :

I Postgraduate Degree or Diploma in Library Science.

Or

2 MAIM Sc or an equivalent degree or a degree in Engineering, Technology, Agriculture,

Animal Husbandry, or Medicine, and practical experience in Documentation.

Admission to the course is strictly based on the merit of a candidate as judged ly his
academic record, and if necessary, performance in a special admission test held for the purpose

or a personal interview by a selection committee.

6 AWARDS FOR PROFESSIONAL ATTAINMENTS

I Associateship in Documentation on the basis of examination and the report of professional

work in DRTC; (The Associateship is declared equivalent to the M Lib Sc degree by the
Government of India).

2 Associate Fellowship in Documentation on the basis of report/thesis of research work

done in DRTC ;

3 Fellowship in Do:urnentstion for outstanding contributions and published works in

the field of documentation.

7 RESEARCH FELLOWSHIP

Some research fellowships are available to pursue advanced work in DRTC. There is also
provision for research fellows to work with Dr S R Ranganatban, National Research Professor

in Library Science, and Hon Professor, DRTC.

A practising documentalist will be provided fecilitIA to reside in DRTC for a specific

period to pursue a specific line of research In the field of documentation.

8 PUBLICATIONS

1 Wier, teknce WA a slant so dononenrorioa, I quarterly published In collaboration
with the Sarada Ranganathan Endowment for Libtary Science; and

2 Proteedingt of the DRTC Seminars.


