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TECHNICAL REPORT

I. Objectives and Definitions

This contract is part of the NSF/0SIS program on Improved
Dissemination and Use of Scientific and Technical Information, and was
awarded under the generic title. ‘The specific subject matter to bhe covered
is the preparation of a generalized method for the user evaluation of )
purchased information services," and we-propose to use “his as a descriptive oy
sub-title in all reports. Special points of emphasis will include the: pro-- ..:
blems and methodology of handling heavily biased information, which is ‘
characteristic of the literature in this field and also of the highly . .
divergent opinions of different users of the same sérvices. This statement
of objectives was discussed in initial conferences with the Techaical .
Monitor and strategy preview sessions with internal advisors and consultants, ;
during the first monrh, and confirmed in further discuseions wirh ur Joel
Goldhar for NSF. . . N
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. ' - . ol i

. The program is set up as rhe firer year of _an- anticipared tvo- -.;}~v;5" -
" year project. The distinction between the first and second years is based
on the degree of sophistication of the information systems-considered.- The A
first year is directed at purchased.services, often.of-high quality, which: - ..

provide information without interpretive evaluation or analysis: this is i
stated explicity, for example, by FIND/SVP. - The object to develop a matrix - - -

of parameters and variables for the user to apply, in selecting between com—

peting services of this type. The object for the second year is to extend
this approach to the evaluatior of. the much more complex operation of infor:- .
mation analysis centers. These may be completely in~house, or if not, they ,
involve direcr :eohnical inreracrion in—houee for their effecrive use. . - - e
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" The; definiriona of terms to be uaed in this program presanr semanric "
problems which must be approached by arbirrary ‘choice, after due consideration,

%

since there /s no answer on any other ‘basis: evéry word available has been . “4wg?

given many different and often contradictory meanings by differeat experrs ar
different_ times. The definition of Mservices". to be considerad: herein .
includes proceeeed ‘information,.to excludd’ otiginaia journala or equivalent

sources. It masy include.three major categories.“ (a) abetract and indexi P 'iA?iif‘
serviceg, which are’ ‘pablislied “and sold as .tools’ for "self-use;"(b). simple’ l@fv'”ﬂ;‘:-?

searching’ services, uhich provide .mo analysis of thE‘ourpur ihfotmarion and-*

(¢) information analysis services,. which include evaluation and feedback = - .
during the search. The first year program will examine the basés of selec~

tion used in selecting between purchased information services for internal
use, category (a) above, and extend this to consider the same and other
variables in user selections between competing services in simple searching,
category (b). Both of these aspects will be based on a case history approach
to Contractor’s experience, in ERSE and the information centexs of affiliates.
This has proceeded far enough to start extending the same approach into field
interviews with other users.

‘no reinrerprerarion.of the guestion during~che cour;e of rhe eearch, and~ ;162“=~J:“




them. _—‘:- “F oEa ot

The present contract, considered as Phase I of a two-year project,
will consider the exten! to which positive and negative selection principles
derived from internal sxperience can be generalized, to apply to external
purchased searching services. Phase II, for the second year, is contemplated
as 2 logical extension of the watrix of variables developed in Phase I, to
examine additional variables i parameters based on user experience with
more sophisticated systems.

The definition of "uger" also has many different aspects; the
essential element for the purposes of this project is the person who makes
the selection of which service to employ, when there is a choice to be made.
This covers a complete range: the user may be a searcher, a manager, or an
information analyst; the same person may be both user and customer ~ the
one who asked for information - but this is not the usual case. In by far
the most cases, the user is collecting information for someone ‘else. The
customer may get all the original literature and index materials in & simple
search, or he may make selections from an index and request only specific
items. Systems where the user does the analysis and confers with the customer
while completing the search, or where the user does all the analysis and sup-
plies only a digested product, are not included directly in Phase I. The -
matrix of variables developed will be open--ended, with this objective in

. mind. It must be recognized that differexi: principles will apply to the ssus

service for original purchase cad for daily use, or for use by different
people for. different purposes. .

Case History Approach

Preliminary interviews have been conducted with users from three.
different groups, including senior information analysts who are advisors -
to thn project, information system'msnagerS'who were consulted at the NSF
conference at Henniker, N.H. in August, and skilled information searches
from 1nternal staff. . .
i Two .case histories have been identified based on internal exper- -
ience, in the purchase of major information services. .For the time being

1in this report, these and all other specific examples will be left unidentified.
‘This decision is subject %o further discussion and review, for later reports.

_ The first example refers to an expensive indexing service which had been
"examined” on a trial basis but left untouched on the shelves, because it was

unfamiliar _to potential users and required some training to be useful to

~

'Ihe :Lnitial react:!.on was negat:!.Ve, but “trade information" over
ensuing years indicated identifiable urique advantages and satisfactory
experience elsewhere. On & subsequent visit to the vendor an improved
indexing system was offered, based on additional years of experience, but
requiring a substantial initial purchase cost. By happy coincidence,
upon returning from this trip, the manager concerned was informed by
Accounting that an unanticipated balance of $X,000 was left in & capital
reserve account, and the uew service was purchased at once. 8ix weeks
later Accounting-called again to say they had made a mistake, but by that
time the new service was already in use, with enough experience to easily
Jjustify its continued cost. Analysis of this story reveals several factors:
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the "energy barrier" to the initial purchase was apparently too high, and
the company might have benefitted sooner by allowing the manager more
“rigk capital” for new experiments. Along a different line, this and similar
experiences in the evaluation of research innovations suggest that a
successful experiment is frequently accompanied by what appear to be
lucky breaks, but are in fact a basis for serendipity or management hunches
based on experience. The exact converse of this is that in experiments
vhich turn out to give negative answers, or failures, there appear to be
many unexpected gremlins or quirks which there was no lcgical reason to .
anticipate. The frequency of such events suggests that intuition or.the . -

. manager's hunch 'is.in. fact an ‘egsential’ dlmension to congider in the decision-
making proceSs. . L : o] ’

A second case history identified wvas somewhat analogous. In ‘this
case a major ‘service offered in several sections had been’ purchased (in part)
by an affiliate library, based on information in sales brochures. It had
piled up unused on the shelves-because'of the considerable clerical time
required to set it up and get started, and to interfile additional sections

as.received to keep.it.current. "A major search request was received at

' .. Linden which could justify.the time to convert.this file to usable foxrm, and
T‘T‘TT it was boxed up and shipped off promptly by the affiliate, whic'. was glad

- to clear.its shelves. The result again was a complete succes, and led to.

- ‘expanded “usefulness based on further experiences. These carw.g. identify

© T T major variabies _in the gelection process, including maintensnce or keep- .
“t“?:‘ready time. as we11 as initial and con*inuing costs. . . .. - . -

.':«-.—.-_:_-'-.._..

o

The next step was to take the variahles thus identified and com~ '
sider them, with others, as selection principles for another use. The
question chosen was to construct a list of . internally purchased indexing
and abstracting services which are considered as “unique," not replaceable
by anything else. This was expanded into the table attached as List.l,

[N

-;.._. - where much mpre information is available. " . “'T:f'ﬂ

- to consider factors which are useful in selecting between.services. " Please G
note -that this .1s.a very preliminary list based on approximate information .- L
and opinion, ‘and subject to correction and refinements on further considera- . L

. tion. Its chief intended value at this time is not its content but the type.

of question which proves-useful as a columi heading," to servé as a dis~- -*** ="
criminant factor’ ih ‘the choice between competing ‘services.” No attempt has - "%~ “~
"i... beeil made to*expsnd-obvious headings such as "Special fie1d(s) covered Voo

-

.~ - P
+ . Lo

- s

E ‘”This-list is not arranged at this time in . any particular prder, "‘

" exoept that the fist ‘'six entries were considered most valuable for most -
users. In an:attempt -to generalize why this choice was made, it appears
that these are services where the same amount of basic training, experience,
and facilities makes it possible to answer more different types of questions
than a competing service, which is rated less valuable. A different con-
clugsion based on the same data could be that because these services are
used more often, the users became more gkilled in them and find them
eagler to use. This 1s not necessarily a different conclusion, however,
since both may be related to the observatior that this sexrvice is more
flexible, for more users.

-

5




List 1 has been backed up and confirmed by a preliminary inter-
view at a nearby pharmaceutical firm. They recommend adding to the list .
BIOSIS and MEDLARS/MEDLINE, with the notation that both of these require
a major investment of initial training time, and regular continued practice
to maintain the minimum skills necessary for thelr effective use. Another
information analyst suggests Uniterm Index as an imporcant addition to
List 1. Further discussion of yseful column headings has identified
"“timeliness" of the service in terms of the ranges of time required,
rather than an average or expected time, to get items out of the current
literature entered into the systenm,

A third case history approach was considered next, as summarized
in the attached List 2. This is rated as a largely. unsiiccessful attempt
to categorize some 75 of the information sources/services used most often
by skilled searchers at ERS&E. The first question asked here, and the basis -
of the column headings, was to consider those information sources which
have been or might be called by telephone (or by letter request), to ask
for further information on what had appeared in printed copy. A fourth ‘
column was added for additional items considered by'this worker as a
significant information resource, and additional entries in the first column
for services which do not depend on printed copy. ‘Several problems with -
this list 2ppear from the marginal indexing flags entered before specific
items: "1" refers to the first six entries on List 1 and "a"-the second
eight entries there; the "/ mark before different. items identified which .
-ones this same worker selected as most useful as a searching tool, regard-
less of the discriminant question asked for the column headings. It is
immediately apparent that any such list will vary widely from worker to
worker, or for the same worker depending on what question.is asked. A
possible approach for the further analysis of these data is to consider
what types of questions get the widest fluctuations from one worker. or
one use to another, and what questions are most likely to give a better
matching of answers., List 1 was probably a good question on this basis,
and List 2 was not. Additional quest¢1ns of this’ type will be 1dent1£ied )
and examined further.

w-Stated differently, List 2 may be exsmined as a basis for d;a—
. agreements, where List 1 may provide bases for agreements. This apprbach
-is analogous to’ 1nputs recelved from Eldon Sweezy on the value of negative
data, in a parailel project. for NSFon "A, Study of Obstacles .to Innovation
. in the 8.T.I. Services Industry." This contains some very useful data on -
" the significance of specifié negative factors. The present project differs
significantly from Sweezy in one respect, in being directly ojposed to the.
basic principle of anonymity in the Delphi approach. Our approach is to
exanine the nature and reasons for individual bias as carefully as possible,
and report them anonymously if desired, rather than concealing them through-
out, so as to develop a fuller understanding of the decision-making process.
This approach may be of special interest to some of the “heavily over-
interviewed users" considered in various parallel projects, and suggestions
as to how this might be developed may be available through NSF.
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~ try to find a manager whose judgment I trust, who had used this or some~

_most to a different category .of usera: . the vendor p1aces ‘heavy emphasis on

A dimensionally different approach to the question of how selections
are made between competing services appeared during discussions with attendees
at the NSF-sponsored Engineering Joint Foundation Conference in Henniker, N.H.
from August 10 to 15. This question was explored philosophically with &
nuwber of people who might be categorized as "user/managers.” A common
element in their reply was "for & new service or a new use, I would always

thing like it, and ask his opinion.” The basis of such business judgment
is not a quantifiable, numerical factor, and it is often & go/no-go decision
rather than one that can be ranked by subjective degrees.

3 . ".-‘
woa

Dimensions 1n the Selection Process

" The matrix approach is being considered here for the sélection of -
variables in a deciaion-making process. _The validity of this approach
depends upon finding different categories oxr dimensions for groups of

variables in the same group and different from another group of variablea
in a different dimension. . -

-

Systems for’ the "avaluation of research‘ﬁroéramsﬁfhabe been'pro- ) i_:_
posed which started with a dozen or more auch groups of factors.ox dimenaions, .
but greater success has been achieved when the number of dimensions is ~

greatly reduced, preferably to three. If such dizengions can be found, the I ﬂ‘w
problem of overlap between equivalent or. dependent faators An different n:-.:h'“_;;i
groups may be much eimplified R : A

- . - N T R . .-
. . . e oom o

The dimensional analysis scheme being currently considered is sum-~ ..° .~
marized in Table 1. Three dimensions are propoaed: quantifiable factora, which
are heavily emphasized in the litexature; subjective factors, which are fre-
quently handled by "ranking” techniques; and factora in busineas judgment which.
may have yes/no answers, neither quantifiable nor ranked. A subtle correlation
vhich acems to justify tliis choice of dimensions is that ‘each of them-appeala .
cost or other quantifiable factors. He can advance these as a sales agrument, L.
or in the literaturé-on -syatems evaluations which-haa been written by the purveyors
of new.systems.. This emphasis in the literatute is so strong, in fact, that'.
it frequently tries. to, deny .the validity of sqyfactor which cannot. aomehow be .
quantified; . .Conclusions baaed on cost alone must be accepted 'with cautiom,. _
howaver,. :gince high.cost may be.linked directly to high qua;ity aa in the ., . ...
cost}benefits ‘of an.expensive page of advertising Factora ‘in ‘the quantitative -
dimension may also’.change markedly in relative.importance at differeat levels
of activity: " For initial use, promptness of-sexrvice or how much work it is to
use may be most significant, whereas relative costs become moxe important fox
the second look.

Major company consumers of information, who are considered as
customers rather than ''users” under the arbitrary definitions given above,
reached an entirely different conclusion. Three different men of this
type agreed that they pay little or no attention to coat/benefit factors,
once an available service has been listed by management experts as reliable:
any service that provides the information they need is worth what it coats,
and it will not stay in husiness if it costa too much. Their choice between -
services is based instead on subjective factors, summarized by the question
"is it a pleasure to use?" ’




Almost any user of information services has access to the advice
of some manager, whose experience he can consult. The user/managers'’
factors of business judgment are harder to define, but they add up to
questions of reliability and experience. It is tie vendor/manager who
is concerned with sales and production costs, and quality standards which
can be set as specific targets. Thus, Kathleen Bingham of FIND/SVP saya
"time iz all we have to sell," and places the highest value on prompt
service, repeat business as a measure of reputation, and depth of experience
as measured by "areas in which you go to primary sources for information”
rather thaa to hamdbooks, reviews, or emcyclopedias. Irene Farkas points .
out that many sexvices have no quality factor at all, only to get the infor-

"mation out: some of the simplest ‘quality factors 'are in ‘the use ‘of "kaown = T
sources of data,” or the ability to give the aame question to different
searchers in the system, aad come up with the same preduct. Theae judgments
are ‘based, -of course, on. feed-back from the experience of customers and ;
vendors, as well as from other managers, and all of these dimenafons
interact continually in the selection process. Snap judgmenta based on a
single experience are recognized as dangerous, to be regularly checked by

C.an independent or aecond look for permanent values o,

i LR . l.-.as- . . s T .

sone PLI . aa T BT . g -
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Other combinations of’ dimensions are entireiy possible and ‘these
-are being cnnsidered for whatever advantages they offer, as they appear..

_Current Program

The comments, case histories, and dimensional analysis above are
being correlated into a questionnaire or diacussion guide, to be used in
hand for further interviews with affiliates and in the field. We do.not
now expect to use any questionnaires apart rom interviews

PCR A large body of useful data end correlations 'is availeble fran
parallel and previous projects sponsored -by NSF, and the consideration of .
~-this material-is being -started: ~=The'Project Monitor:has made’ ‘helpful sug- "
‘gestions of specific individuals in some of these projects who 'may be con-'
sulted for data on hand, or for indications of people to be interviewed
who might be particularly interested in our approach Any further sng-

._gestions along these lines. ni11 be appreciated oien :;« .o

. - L] I ...:....'..‘ bty R TR ven -
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'of the dimensional approach proposed, to augment and define the factors
"identified, andﬁmethodsfby“which they interact L
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The review of’ the 1iterature wiII*continne agéinst the background DR S
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-I:ist 1. . 'Un:[quel' serVices in -contractor |‘ EXPOrience f
. Costlyr. “Shelf  min.
Services Special Field(s) Covered = (4 Initial) Space/yr. _ Tra L
Derwent C.P.I, in 6 subject areas $30,00?/yr.‘ ‘e 1%: bulleting >2 days min, -
Plasdoc 15,000/yr. basic 6! cards )
Chemdoc + areas >3' microf. .daﬂy’ fomt
HePotr, . oo T - Lo T
JFchmn Engo T . : . - . . l-' .
I-Nucleonics ) el . _ co Ty
Refractories O :
8.C.I. S.T.I. $1;800.. . .24 Y, 10-15.min.
Predicasts Chem, Markets $375 - . 36" 2-4 hrs. . |
CMA Corps. & industries 425 ¢ T . . ol
Funk~Scott S.1.C. bkgd: time series .850 _ L Co e
Pred. Stat. - plant file 150 ... :- . X _ 1-2 dayes .’
Computer Files all above & ACS $90/hr. after . -+ - oo
Ind, Notes hard copy : _ :
C.A. (hard copy)  annual indexes $350 .. .. > 6'yr. ' nfhr. B
{microfilm text) (right to copy) $175_0 SR . ’
Engg. Index “trans-disciplinary” $800 LY F: L " 1~2 hrs.
in Engg. mo. /annual ’ "
Tape index supplemental only +$55/hrw . . o
API (on-line) betters abs & indexing pro-rataby .. . 3' lit.” >2 days- l
for petroleum, careful  company size’ 3' patente SR
gselection of item : . : .
Pollution Abs. {business, technology) - $120
Petroleum Abs. applied, less depth ‘ : , I
Applied Sci & — . RS SR LR, 10-15 min.
Techn Index : 312 e
Fuel Abs, ) ’ 100
- Env. Abs 200
by NIJCIQar Scio Abs. .t 75
Govt. Publs. 125
STAR
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uger reqs .
Maintenance:

Skills " Keep-Ready Time Comments o .
1 2 hrs/vk ,
1 8 hrs/wk :
|
L’ ' none unique

P able:to browse weekly filing unique
X (interfiling) (since SEARCH quit)

P or highly X routine use, under contract
trained clerks

P : shelf only T
P L) . © none indexing requires care .
: - (archaie!)
P shelf only easier to gearch than hard
) copy :
different area, good for
. o reviews, access to tech.
P . shelf only trade journels

fnon-technical)
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) List 2, Interview .#3 (8 Oct. 7_5)

Info. Sources/Services Used by ER&E/CLIC.

T (frequent calls)* T Used

1/ API Abs. Air Polln Titles (do. searchea)
1/ Chem. Abstracts v C&EN
1/ Engineering Index CM Reporter
. Funk & Scott Index
1/ PREDICASTS
¥ Chem Week

{McG/H11l Chem. Exon. Dept ).
Current Contents (I.S.I = Doc.- Sourcei
1Y Darwent (PLASDOG, CHEMDOC, etc)
a Environment Abs J
L European Chen. News,‘
a Petroleum Abstracts
a Polluytion Abs
(Public Affairs Info Sewicea)
Science Abstracts .
1/ Sci. Citation Index:’.
v/ Statistical Abs. of U.S.., .,
" Survey of Current Buaineu (8.1.8)
Thomasa' Regis:er

Services Ava :llal.:le

ASIS (technical comms.)

ASTM (technical corms.)

AD Little (does searches)

Battelle (does seatches) b
_ Mcdlars on-~line 5
Y Lockheed on~line (33 bages)

SDC on-line

Pulp & Paper Inst. (etc. ete.)

i

T
* Bues of cldasificqtiar\
T. = T.elaphone calls have been-or could- be made to aak questiona

e e w——

- Letters have. been or could .be.written to ask ques:ions

{ : u-' ‘Major ipf.o. source for t‘his wrker,,:esardleas of above
1,' - iL:I.lt N S I et T
Additibnal entries for Eist: R (seq alao Un:lt:erm Imle:x, BIOSIS)

11
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N R T .'_"'.
dould beT " o Info resource:
Current Programs .. .. o _ Analytical Abs.
NSF-RANN Energy Abs .. ' . " . ¢ Applied Mechanics Reviews
Science & Govt Report,.. 1) ¥ Aslib Booklist |
Advanced Technology Libraries Building Seience Abs {
Air Polln Abs | : Business Periodicals Index :
a/ Applied Sei, & Techn. Index , “ Chemical Titles !
~Automotive Engineering : .. Y Cumulative Book Indax |
'L British Techn. Index ’r " '.¥ . - Dissertation Abs Int'l. 1.
"L Cherical Age:(Intl),” ' .+ Fortheoming Books i
+ Chem. Industry Notes, (to be on-line) . a Fuel Abs. & Current Titles ;
L Chem. Industrie' (Handelsblatt)i i . Gas Abstracts ;
Energy Statistics b, b i ' H:[ghwa)r Research Abs ) |
+* Food Sei. & Techn Aba " e f ' Household & Personal Prods Industry
"Metals Abs Index. R /Info Science Abs
eNar.l Petr| News .:'.°» [ - | . t-: -Intl. Aerospace Abs. !
" RAPRA (Brir.ish-rubbe.r) S T _‘.;" Library & Info. Sei. Abs. '
' Water Polln Abs: ' lls:, . Y. a¥ Monthly Catalogue U.S. Gov. Publs. |
Horld Surfaqe Cdatings Abs © - ' i a/Nuclear Science Abs.
a " Rheology Abs.

St R, . World Meciings

12
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Table 1

Factors in Selection Between Competing Services

Dimensions in the Selection Process:

a) quantitative factors:

= numerical
_(objective)

. b) . qualitative f:z.tct:o_rg:

= st

. (includes subjective) . ' - report, indexea, an'angencnt,

Ean r‘- C . "-' L

B "R - Vit -

- e PP Bei” Pl Cian
ERFA Yt 4 LR "".- - o --'.-

--t-t.-\n

) c) bus:lness judgnent

= golno go
(includes intuitive)

13

Tl responslvanecs - can:it: chanse priorit:iu -.-

R T
..,...s":.“’:*

Y

cost factors (differ, for first look and continued use)
coverage of selected fields
(no. of documents in field)
(X of available lit. in field).
time factors for delivery
(range, as well ag average) .
experience in actual type of wrk :I.nvolved - C
(not . Just. thé ‘field) R
- skil! to anticipate problm o
Mre-deﬂnitions of Q.

‘ _fn;mnal: of report: - appearanca - T

or T

. - orderly presentat:ion T T
C ~ convenient access .within” :

x—indexes

flexib:llit:y of coverage - ab:u:lty to vary
) . .~.(+ select). depth.of .
coverage, details
-j ability to highlight-
(selected items) by
R clounas& of- mtch to Q. .

FLLEE R -
PPN "

T _,,;,‘_.

LelAITL ST S ad, tew dtems on Tequest .,
Sy o1 7Y T tolerste.ambiguities ..
e Dy w:l.ll lu:l.t: "our way .of do:lng thinsl"
fe.edback - comn:lul:ion w:l.t:h or by user - 'f
" = means to redefine Q uring aurch . A
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