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ABSTRACT

-

A key element of an information system is [the

representation of the information items. Studies have
. found that, when'usin

‘measures,

g precision and recall performance
. / N
the differeAc

es among various representations
dre not critical.” \,Evidence does inéipate that the actual

items retrieved vary gignificantly from representation to
representation. This-study will determine the impact of
representation on the r?trieval of information items in

terms of pefformance and overldp and suggest performance

representation.

3

limits for an information system, given a specific

o

.‘a

This in;e&im report describes Phase I of the project.

Seven representations were tested using a latin aquare

2

design on 84 queries. The®INSPEC bomputéis and Control
' . . i3

Abstracts was the study data base loaded on the DIATOM

Qv

system. The-data ggnérally confirm thg'eariier.observed

data: overlaps were again small. Plans for replication

and theory development in Phase II ‘are described. v
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. I. INTRODUCTION

This ;TYeport presents the interim results of . the

14

Document Representation study. The report will describe the
% ‘

research background and objectives, procedures ‘used éuring
the ﬁirst phase of the study, results of the first phase,‘

-

. and plans for the second phase. The document representation

. Study. is Qesigned“ to provide funaamental knowledge of”the

effect of the representation—of information items on

<1

Past studies have.found that, when using precision and

N b 3
recall performance measures, the dif?erences among various

brepresentations,is not ,critical.\q Studies to date have

examined the precision and;recali performance of two or more
representat{pns. The unifying eiemegt of these studies is a-
search for a ™better" representation. That is, given a
spec1fied -environment and using a particular set//f queries,
which representation performs better in térms of precision
and recall? In thede studies, no one representation clearly

outperfofms——cthers. But studies have shown that when using

a’ particular representation' it is possible to émploy

-

\techniques '~ to ° énhance . ° the performanceq of that

(J

- . A1

/

representation.

—
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This studﬁl takes as its departure- evidence that

=

performance measures have . masked real and ,systematic

- <

differences hmong the representations. Specifically,
different representations result in the retrieval of
different items. Two - prg@ious studies sbpport . the

hypothesis. -

The Rgnﬁf;g Project (MCGILL) examined the specific

items//?;trieved from, each of the representations uskd in

-

/;héf study. y The same searcher using different

representations for the samg information need statement had

A

an overlap of retrieved items totalling 14%. Different

searchers wusing different representatons had an ove{lap of
- ;,

"

the retrieved set of 5%. That is, this stﬁdy . found- that’

wsing the . free representation or the controlled

representation did not affect performance m€asures, but it

did impact the actual items retrieved by the system. The

user an expect .a roximatelylthe same number of relévant
‘documents using either representation - however, the actual

documents retrieved are not the same.

', ‘.
4 4 .
E

SMITH 'egamined the / " combination of Jdocument

/

representation and simi r{E& measure., Her ork was
-

conducted hsing a subse o? the INSPEC data base. Using the

representation of a® document as a query, she examined seven

different /iiprégentations. SMITH -did. not investigate

‘ _ ,
.
. ,
“s - £ >t
. .
i h \
. . . Ry £y
’ ' h -
(
.




- ~ N . - -
1

ivw . S .

A : T Page 3
-’“\; —_ . N * . )
‘performance measures, but did report non-symmetric overlap.
4 ?

°

Non-symmetric overlap was defined as

@éw- n (AnB) and n(AnB) . .
n(B) - n(A)

\
The non-symmetric measure indicates the direction of

the overlap. Nonsymmetric'’ overlap measures among the

[ © o

retrieved sets ranged from a mean overlap measure of .489

L4 +

(or approximately 50% of the documents were' in sets’

retrieved by both representations) to a. mean of .004 (or

‘only 0.4% of . the documents were retrieved by both

representakxionsy {

-

*

N

-

- These studies indicate the potential importanée of the.

< - « ' . (
_ selection of representations of information items. However,

fleither of the above studies is conclusive or generalizable.

This study is designed to build on the previous findings and

»

to ultimately develop a theoretical model accounting for

e

representatidn differences.




. the differing representationss"are significaftly: and

Q
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II. OBJECTIVES :

>

-\

The assessment of the various” representations is

concerned with a number of specific‘objectives:

N\

substanqially diffefent.

(2) Td assess the effecf/;eness of re esen ations or
AN

combinations of representations. . o
o7 . ’

.

(3) To develap and test a theoretic model sufficient to

4

explain”. anyl differences tn 1nformation retrieval systeé\
o

operation based on changes in the \representation

information items. . L .

14

\
At the conc}usion of the~ study, an information

EN

rd
scientist should be able~to discern the relative impact of a

particdfar repreSentation. The data should indicate which

-

- representations are redundant or nay_be used in place of

’ e
another, and which representations. may pe used ° §n

¢ ’ b g - *
combination i"si;o enhance a particular \aspect of system

’ . o .
performande, such as reca11.. Finally, it may be possible to

specify - upper bounds. of particular performance measures
given a particular representation. .

. . ~

’
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- - IIXI. RETRIEVAL ENVIRONMENT ! &
v . !

‘éj Data Base. ) ]
N Permission was granted tq%the Institution of Electrical

Engineers to use the Computer and Control Abstracts portion

3

of théQINSPEC data base. Altogether 12,600'documents formed

the'aaata base .used " in this study. These constituted the

September - December' 1979 issues of Computer and . Control

Abstracts, The choice of this data ' base aﬁd its size
pfovided enough- topic " specificity #to ensure:’ that a
‘reasonable number of documents would be retrieved. in each

representation.

s

’ .
7t 4

. Each' document consisted of a series of bibliographic
citation fields, an abStrac€, and some indexing information.

The<format of each document record as it was pﬂinted "upon

*
, retrieval is as follows:
4 . Y ‘ : . C

- ’

. .

* -~ DNnumber ‘(abstract numbers from INSPEC journals) *
Title . . '
Authors (separated by commas)
"Source field: as follows -~ :
. ~ Publication: (volume and issue number)
‘L (part number) pagination data i
) Following this may'be information in <
[ ]2 "This is information on thé cover-
oy to-cover translation as follows: y
"[publication; (volume and issue) pages,
date] (type of unconventional media)
(availability) (Title of conference)
. location of conference) (sponsoring
organization) (date) language.
_Abstract ' :
Indeking information
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B. Retrieval System °

DIATOM,‘en on-line retfieval system which wes designedi

to simulate most of the. ‘feature®s of Dialog, was used to

conduct all the searches in.this study. DIATOM yas designed’

&

andéproérammed by Bob Weldﬂpein,fa‘PhD student at the Schovol

of Iﬁformapion studies. :

.
\ i

The major K differences between DIATOM and those of

DIALOG are.listed below., ‘ o

-

1, Diatom permitted the searchers to log on directly

to a partiCUfe; ‘representédtion. All  search.

statements ‘were to that

IS

representation only.

subsequently restgicted

2. The system included a stemmer used for the stem
. 3 . i .
6 R . i ~

C o rep;esentation. ; .

L3 r

3. -To restrict a search te”a particular language,

a Limit /ENér(for English) was used. ' ' .
. ro . e
. 4, @djacency (nW) could. not be used with either
truncation or ,stemming. : - -
8 N | .
5. Adjacency af-times ran véry slow;- the field ot

~operator (F) could be used instead.

N .
o s
~ . '

~

-
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C. Search Intermediaries -

a
o
. . - 3

A total of seveﬁ.intermgdiaries were reguired for the

’/.researqh design. All of the intermediaries  used in the

(
v study were professional librarians ‘or information brokers’

[ e

with experience. using combutegiied retrieval syétems; al
CR § - . -
- had had some experience using DIALOG. < : y

All intermediaries took part in a one day longltgaining
R

session. Afterwards, each inﬁermediar& was ,reqdifed to

familiariz:’:;Bﬁelf with the system ana make -at least 14

segrches t e data base. A copy of the training materials .

furnished the intermediaries is provided in Appendix A.

.

v 3 ..
-~

D. Users and Queries

L <

«

o N
LY "

was .to provide .a single interest statement or query.,
;§§ever, because of difficulty in obtaining users, the étudy
‘'was reduced - to 84~qﬁeries. Users Qerg.sdiicited from the

. . p
Syracuse University community and institutions concerned

» with ' information retrieval. Table " . 1 v indicates
, characteristics of the users. Our objective' in accepting
. users was to come as close as possible to criteria used in

s A

operational search services so that queries and relevance

/judgménts cdulq’plahsibly be generalized.

.

e Originally the study specified 98 users, each of whom

ad




a S TABLE 1 | T
. Characteristics of Users - ’

. “
- . N < -
» 3 4 M
Vil ° . . .
* . - ]
- ’
. v,
. . » ,
A »

in .
o .

. . . .

. "

<

. . .
g ‘ % . rd . .

R v o e .

R

5 . Tt N

. v

4 — S + T '
ot o No. st o
™ of o Scif - No. of -
ASfiliation Users-Faculty-Students-Eng-Others-Queries
s T , &:
. Syracuse U. 35 26 8 0 1 - 4
. General . _ . ' 5
' Electric o 1 0 e 0 "1 o . 4
1‘ ' - : 4 n v
Univ. of ' . '
p I1linois 5 2 ¥ 3 0 0 5
Univ. of ® : -
Louisville 9 -0 0 0 *.9 14
National ' f%o P ,
B Bureau of ‘ " h -
’ Standards. 6 0 0 . 6 0 6 , ..
ocLC, INC. 5 0 -0 5 -0 6,
. Environmental .. . .
. Protection : v - '
Agency - RO - 0 0 6 0 6
OTISCA ‘ x . Co
Industries: 1 0 0 0 W1 1 - '
. .o . g ) H / .
JSUNY ° e :
. Cpllege of ’ )
‘ Environ.” o . T
’ Sciefices & -
. Forestry 1 0 -, 1 . 0 0 1
",_',‘} ° O : - —
{ I . : . d ' 5' '
69 28 12 18," 11 84 *
Te E . . , ) !
*Altogether, 69 individuals/ served as users in, this study:
“ 11 of these individuals submitted more than one query:
> 8 users submitted 2 queries, 2 users submitted 3 queries .
fo- and 1 user submitted 4 queries. . ‘ :
¥

".-

o
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E. Relevance Judgments

Relevance judgments were obtained, from the users for

all documents’ retrieved for the query.* A four~point scale .
. Y . 4 .
was used/with "1" and "2" indicating relevant,-"3"

and "4"- .

indicating non-relevant. .The ingtructions which accompanied

are prcviﬂed in Appendix B.
I {

k3

the search results

L3

¢ R '~)
L] i
. # “
. ¥ . N
. ™~
i P
&.
. -
' : I d
4 4
*After fepeated attempts, four users did not return

their relevance judgments. In these few cases we identified
other. .individuals who presumably could make relevance
judgments in the specific topic area of the query. These
surrogate users made the relevance judgments,




IV}l METHODOLOGY

b
. .
! ‘ |
{ 3

~

: A. Variables
The key experiimgntal or iﬁdepéndént variable was the
representation /seéighing\ the data base. Seven

representations-were ¢thosen:

DD déscriptor teirms only.

I1 - identifier terms only.
i

TA - terms in title and abstract only.

ST - stemmed term

inltitle and abstract g;nly%h

, (The éomputer utoma;@calfyfﬁékes the .ivgical root

grm,)hu } .

-

‘-

of any entered

-

DI - terms in deécribtor anqjidentifier fields.

L} -

‘The major dependent variables were performance measures‘
(recaii -and - precision) and measures of overlap. 1In
v addition, a coﬁnt of‘the total number of retriéved documents
was also analyzed. ' A more precise descriptioﬂ'of each.of‘
the measurés is given below. | ‘

“

RECALL. The recall ratios were formed by dividing the

?

number of . relevant documents ‘retrieved b& each

S 16 .
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“

< '
representation by the totalqnumbér of relevant documents

retrieved by all seven representations. Two versions of

recall were computed.
Recall-l: defined a relevant document stringently.

Thé user had to judge the document to be "most
: A f

A}

relevant® -- that 1is, rate it a "1" on the four
o \ A ) ?

point scale. \ ' .

o [ \

Recall-2: defined a relevant document more broadly.
The user could rate it either as a "1" or a "2" on

the four point scale.

PRECISION. ' The Rrecision ratio was formed by dividing the

number of .relevant - documents. . retrieved by each
4 ‘ ’
representation by the total number of documents retrieved
v J
by that representation. 7Two versions of precision “were

- £ .

computed.

*

Precigsion-1: defined a relevant document stringently--

a "1" on the four point scale.

Precision-2: defined a rePEvant document more,

broadly -- a "1" or a "2" on the four point scale.

TOTAL-RETRIEVED. This measure is simply,}he total number
of documents retrieved by each representation, it is the

denominator of the precision ratio,. It was included

because it is an}ihdication of user effort required to

read the output from the system.

17
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4

SYMMETRIC-OVEREAP. Edr two reprgéeﬁtations, A .and B, this
' measure is computed by dividing the number of”documents

retrieved in common by beth fépresenfatibns by the total
2 R . . .
number of documents retrieved-. by both representations.

" Or more formally, it is the number of retrieved documents .

in ffi/intersection of the two repreéentations divided by’

the number of retrieved documents in the union of the two

representations.  Three versions of the symmetric-overlap

-

- were computéd.
Symmetrié-l: “counted only highly (i.e. ""1" on the

Jfour point scale) relevant documents retrieved. .

A Symmetricr2: counted all (i.e: "1" or "2") relevant

)
documents retrieved. N, .

\Symmetric-allz counted all documents retrieved.

’

. N * ,
-

- N

ASYMMETRIC-OVERLAP. For t:‘wo- repesentations, .A' and B,
this measure is :computed by dividing " the number bf
documents reériéved by both representat?ons by the number
. of docgments retrigved.by one of the representations, A
sﬁéller asymmeric overlap indicates a greater degree of
independence of one representation (in the denominator)
from the other represenfation. And, as is the case of
. o

tgigsymmetrical measure, there are three versions of this

meaSure: most relevant, all relevant, and all documents.

‘ ?
o R

- y

» .}
Dol

UNION-OVERLAP. For two representations, A and B, this

measﬂre is computed by dividing the number of documents

18 S
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retrieved ‘by either of the represeqtations by the number

of documents retrieved by all seven representations. It

is. the number of retrieved documents in the union of the

two representations divided by the number retrieved in
. . N

the unjion of.all seven repre tations. Thus, the union
overlap can be viewed as a r ratio for a combination

of

representations. This measure extends to more than

two representations and three versions of it can be

computed: most relevant, all relevant, and all documents

retrieved.

Procedure

Queries were obtained from users one at a time (seé

Appendix C for the directions given users).' The queries

L 8

were used as submitted;\ they were not screened for -

.apprépriateness to’ the data base or for on-line searching.
14

.search

Each of the seven:searchers was given a photocopy of the

[

request: For each query, each searcher received

~

. t
instructions which specified the/ one representation that

. / [ .
searcher was to use for tcap/Qhery. Representations were

assigned to searchigs on each”query actording to the latin
e / .

squaré design. © ' : 4 ‘ //,
. N .
// t - "
Thus, each og/the 84 queries was searched under each of
2 / ' - ' » N
the seven representations; in total, seven searches (each

using®a separate representation) were tarried out for each

L[4

”
.

. B )




of the 84lqueries.

Searchers used DIATOM to retrieve documents. Searchers

were instructed to carry out a "high~recall" search,
.retrieving a maximum of ff%ty documents. The directions

‘given to each intermediary is given ingAppendix D,

AN

After all seven inter ediaries completed a query, the

Al

seven retrieved dqcument sets were .merged into a single

listing and placed in .reverlse accession number order. The

listing consisted of the cxtations and absttacts of all
) ,

retrieved documents. No clue was ‘- present which indicated

either the searcher or the representation.

B
AY

Two copies of this listing were produced. Both copies
"were sent to the user with instructions (see Appendix B) to
make relevance judgments on one copy and return that copy to

the project. The second copy was for the user.

H

.

s/

C. Design and Ana1§si§: o

©

The overall design can he characterized as a, 7x7 1latin

square replicated 12 "times.” The fuIa‘design is given in

[
‘

Appéndix E.
¢

5

. X !
The measures of recal},'precisioq, and total-retrieved
are analyzed wusimg standard - analysis of variance
coméulations. The design and the, analysis control for

‘extraneous ‘variables and can identify separate effects for
" representations, intermediaries, and’ if f

desired,
) .




. Revise&
+.5/11/81

replications. ”i;Approximately‘_ ten\

N~

precision results had to be ‘excluded

because no documents were retrieved fo
a given representation.

all

Fourteen queri

from Recall-1 analyses,” an¢‘ se

analysis, because in each situation no

percent .(66)

the

of the

analysis

from
>\a~giren query under

es ;}q\;a be excluded
ven fro the Recall-2

relevan

“documents

-

were retrieved.

&

The overlap measures’may.haVe been

7

adversely affected

by the latin square design. Because each pair

representatfons’?or a gfven query were searched by different

-~y

intermediaries, there is a possibility that the overlap

.measures confound representations with - intermediaries.
- Keeping this concern in mind, we will cqmpute.and interpret ,
.- the results of the over]ap aaalyses. The overa11 'design//g:f;

| will be changed s the second phase of this study in order

to prevent thls poss1b111ty.

- ‘ e
.
N - 4
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A . Revi'sed.
5/11/81

?

Our initlé% concern wag to “"det if the. results

from this! udy repeat pattern noted earlier

- relatively Tittle fel
. .. representatiefis qoqp:fj}Awith' relatively 1ittl
.- 2 ﬁresent; these“results. It is appare

////fhat these
/}p other studies

are signific

.in performance . among
. i

overlap.

results do repeat the pattern obsery
/
Though somg performance measures

. \ o ' .
/ ‘ ‘different, none 'of 'the diffepences exceéd 18% - which is
cleaﬁly within the rang
literature. The over out 6% to a

high of about 17%; these also corre to the earlier

résu]ts.

section presents 'these

remaining part’ o this

It ‘ i 3 .
fimdings in more. detdil. . First the performance measures

“will be considered. Thenithé;<stud§ of overlaps will

préﬁented.

- ’

' ,/A. Analysis of Performance
. ‘Descriptive summary statistics for the

.

measures are presented 1in Tab]e,/«~'5#e~m6ans were .tested

for statistfcal]y signifjfg}, :?fferénces (éeg’ Appendix F .

the’ v<7?ab1es) Répﬁésenté&fons‘ qiffeiéd

_for L
4n the Recall-1, Recall-2, -and Total-Retrieved

Thé bottom of Tablg.S indicates that descriptors

;/;///j .and titles -(TT)

erform , \)her poorly as
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: TABLE 2~ .
Performance and QOverlap Comparisons
Between the "Best" and-the "Worst" Representations
- ”/ 2 . l 7
L REC-1 REC-2 .PRE-1' PRE-2 TOT-RET N
7 '
- ) 1] f\
Best” Rep., .404 .321 - - .264 .422 19.833
"Worst" Rep. .229 . 200 ;i]3 .336 12.429 ’
Difference ,.175% 121* .091  .086 7.404*
Symmetric .155 -~ .138 .172  .150 057 .
overlap** , ' e A
'l _»

*Difference is<statistipa1iy sig 1jﬁ:§nt at .0 evel

**Symmetric overlap figures are take om TABLE 5 using .
- the pairwise overlap”between the—"Best" and "Worst"
for each performdnce measure, e.g. the pairwise overlap
for Relevapt-—"1's" fo { ("Best") and DD ("Worst") fis
used for-Column REC-1.

? .
‘
- ,f
/ .
o
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-~

representations on the recall measures, while identifiers

e

,(}J)/and title-abstracts (either TA or ST) .perform much

better. : . -

2
i

Cantly in either precision measure, it is useful to

include some cénsihqrétion Bf precision into these findings.

3

Considering ‘all ~ five measures, the - descriptor ' (DD)

-representation performs unifbrm]y poor]& on the recall and

precision measufes Qh%]e title-abstract (fA) performs
reasonably well on them -- though ﬁotggs strongly as DD's
negative pgrformance. Interestinﬁ]y, the free text words
asstgned by indexers (II) perform moder&fe]y well "over all
five . measures. Stemming (ST) which would tend.to_increase

the total number retrieved performs guite well on the recall

measures, but pooriy on the precision measures. The title

representation (fﬁ)_shows‘the opposite pattern -- highﬂ on

- the precision measures (and Tot-Ret) and‘10w for recall.

The other representations fluctuate quite a bit over the

five%measures.

The recall and precision means given in Table 3 d&re the

average of indinguai ratios ~- each query contributed

equally to final average. Another way to compute the
average performance values 1is to comaute’fggerqfio last.

<
For example, - for Recall-1, sum the number of relevant

representationxgnd divide this <total by ‘the rnumber of

~y

>

C I 24

., Even though no pafrs of répnesehtatiohs ~ differed

/

documepts retrieved from all 70 queries using a partﬁcu]ar=
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" TABLE 3 -
Means and Standard Deviations by Representations**
/ o
\ i e
Representation . REC-1 REC-2 PRE-1 PRE-2  TOT-RET

. (70)  {77) (62) (62) .  (84) - .
‘ .319  .257 .260 - .330  _15.824
'AA (abstract) = - 0.365 0.270 0.197 0.352 17,488 " .
: Lo (70) (77)  (77) (779 (84) . -°
) S 0..318" L2841 .255 .315  16.850 ' -
TA (title and < 0.404 0.290 0.224 0.352 ~.18.583 ¥
abstract) (70) (77) . (78) (78) _(8a)
, : .317  .236 .286 .318  16.245
- DI (ddscriptor ©0.330 /6[284 0,221 0.361  16.369 .
and . (70)  (77)  (75) (75) (84) - .
identifer) - .328  .284 ,_ .270 .300  16.166 CA
ST (stemmed title  0.392 0.317. 0.188 0.338  19.833 ~ . ~
and abstract) (70).  (77) (81) (81) (84)
.352  .263 .231 .291  15.814
TT (title): . 0.273 0.205 0.264 0.422 12,429
: (70) (77) (70) \ (70) - (84)
e ©.292  .207  .335 Y.370  13.744
IT (identifier) ' 0.339 0.321 0.218 0.403  16.131 . . - °
. , . (70) (77)  (79) - (79) (84)
. . . 323 i276  .282  .334  15.181 .
Finimum diffevence T .
betwéen means that 0.133 0.106 -----  ----- 5.450 - .
* are -significantly ‘ C » .

-different at .05, %

1\ . , ¢ . \“‘, “‘!r& - .
Pairs of . DDSTA DDSII  none  none’ ~.DDSST
representations L _ A - ’
.that differ DDCST  DD(ST , < TTKST -,
f 1 s T
. . DDCAA  TTCIT =L TIKTA
: i S
. | TTEST _ .
. T, . .
*Jsing Tukey's HSD phoﬁedure. See. Appendix F for detalls. /

**The three-values given in each cell of :the table are
. respectively the mean, the sample size, and the -

t U . 1‘/
‘ . - -

. \ ;
- . E
- ¢ -
® 5
. s . .o
. » ‘ .
& LN t . ‘
- N L B i .

~standard variation.‘,,.
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. " TABLE 4
kean Performan

ce by Representa
Across Queries

L d

AW

3

AN N

Representation REC-1 ~REC-2 -PRE-1 PRE-2 .

DD (descriptor) ,0.237° 0.216 0.173C 0.335

AA fabstract). 0.328 0.283 0.181  0.332

_ 1A (title & abst) 0,369 0.294 0.192  0.324

*DI (descr & ident) 0.309 0.268 0.182 0.336

ST (stemmed TA) 0.304 0.281 0.148 -0.291

7 (title) 0.285 0.229 ~ 0.221 0.378

II (identifier) " 0.348 04306 0.208 ° 0.389
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representaﬁion and "divide this total by- the number'of

-~

relevant documents retrieved from all 70 querigs using all

-

seven repgresentations. This is a more conservative apéroaéhf
. - Ay ) . 3 o

L ~

and these values can never ‘exceed the values presentéd in
" rTable 3. This approach is useful, hotiever, because the
_unique contribution of single (perhaps atypiqgil\ﬁueries is

removed. - The 'average values computed in this manner are

s

‘ ‘ -l ’
. presented in Table 4. There are .several parallels between

the patterns ‘in _ the two tables, ° Agéin, they II

(3

‘'representation performs well. on ' all four measures.

-

Desqfiptors (DD). still show an overall pvor performgﬁce and
éitle-abstract (TA) performs well (t ugH the ;imilafity is
weakened in the‘precisionr2 meaéure?. Titles (TT) have the
tsame'patﬁérn here as in Téblé'3, while stehmingixsT) is not

_quite 4&s . good in the recall measures and is just as poor in

. - \
the precision measures.

AS

B. Analysis of Overlaps , . .
\ ) v . -/

'Th;:.simpies; analygis of overlaps . ig ,bairwige,
coﬁparing " each - represenfétion with j ,eJZ:}*- othgr
represeﬁtétion.g>Tab1es 5, 6, a“d: 7‘.cpntain jthe -paifwise

. overlaps fof symmetfical, d;ymmetfical, and ‘union overlap.
" Edch table repqrtstthe.ofeyléﬁ‘fo} relévané documents (only

those judged a "1", and.those judged a "1" or a "2”)“$nd for

ﬂli;ggFumqnts. (ﬁ o . - - . -

@ .

. .. .
- . ' . ‘e -
T e v
.
{ N . . . P&

., » " . . . .
. N . IPEEOREA

+ - « " . . i .
w ® y
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As might be expected,. the pairwise overIaps decrease as ~

oo e
e
o

:~ .+ thernumber of docuﬁénts under‘consideration increases, That .f'
\ is, the average overlap is highest when only most reievant_
| documents are included; it is lowest when all documents are

L included.

A

The major f£inding in these data is that' the overlaps

-

L are quite snall,as indicated by the averages. This is true

even between representatfons that should Have retrieved very

’ P

similar sets such as abstract (AA) and titlb—abstract (TA)
or descriptor (DD) and descriptor-ide:%ifier (DI). " One
possible explanation *for the size of the. overlaps is

searcher differences. The analysis of variance tables (see

Appendix F) support this contention; they show thaﬂ'between
. searcher differences accounts for one of the largest

) P portions’ of the variance. However, the data in the ranking 1

’/‘

study (MCGILL)Qcast doubt on the contention that ‘searchers

I

 are the sole or major cause of the low amount of overlap.

N 3
-

t " In the ranking study, overlaps between different
1 'represegtations searched by the same searcher only equalled
» 14%:for retrieved documents. That figure certainly falls in

B g' . the range of values reported here. - *

I ° *
b . )
< )
ot | Going beyond pairwise overlaps, the question arises as
[ \ . ) . .
\ * to the optimum combination of representations, or more

S \ “ precisely, the optimum ordéring of representations. _ That
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. TABLE 5
: Symmetric Pairwise Overlaps
- A
'V AA TT TA ST II DI DD  AVG
Version - Most Rélevan;
AR 1,000 0.181 0,270 0.313 0.2i2 0.217 0.125 .220
™ 0.181 1.000 0.227 0,178 0.236 0.209 "0.172 .200
. TA. 0,270 0,227 1,000 0.307. 0.208 0.236° 0,155 .234 .
ST 0.313 o0.i78 0:307 1.000 0.179 0.201 '0.115 .215 .7
11 0.212 ‘0.236 ©0.208 0.179 1.600 0.314 0.173 .220
DI 0,217 0.209 0.236 0.201 0.314° 1.000 0.270 .241
pp 0.125 0.172 0,155 0,.iI15.0.173 0.270 ‘1;000 .168
Version - Ail Rele&vant
AA~ 1.000 0.141° 0.215 0.235 0,167 0.186 0.112 .176
T 0.141 1,000 0.154 0.133 0,173 0.172 0.150 .154
. TA 0.215 0,154 1.000 0.245 0.167 0.173 .0.114 .178
ST 0.235 0.133 0.245 1,000 0.138 .0.137 0.081 .161
I1 0.167 0.173 0.167 0,138 1,000 0.242 0.138 .1l71
pr 0.186 0.172 0.173 0.137 0.242 1.000 0.258 .195
DD 0.112 0.150 0.114 0.081 0,138 0.258 1,000 .142
AN
. Version - All Documents .
AA 1.000 0.064 0.148 0.138 0,112 0,103 0.046 .102
T 0.064 1,000 0.072 0.057 0.086. 0.080 .0.068 .071
TA 0.148 0,072 1.000 0,156 0.096 0.092 0.052 .103 .
ST 0.138 0.057 0.156 1,000 0Q.077 0.063 0.033 087
LIX 0.112 0.086 0.096- 0.077 1.000 -0.131 0,063 .094
DI 0.103 0.080 0.092 0.063 0,137 1.000 0.120- .098
DD 0.046 0.068 0.052 0.033.0.063 0.120 1.000 .064
h' .
i
:
$ .
S 29




TABLE 6

As?mmetric Pairwise Overlaps* -

~ ¢

AA TT TA ST 1T DI DD AVG,
X, <
>

Version .- Most Relevant

AA 1.000 0;329 0.401 0.496 0.340. 0.368 0.266 0,367
TT 0.286 1,000 0.328 0.293 0.348 0.332. 0.323 0.318-
"TA 0.451 0.424 1,000 0.520 0.355 0.420 ~0.344 0.419
ST 0.459 0.312 0.428 1.000 0.284 0.332 0.234 0,341
II ' 0.361 0.424 0.334 0.325 1,000 0.508 0.365 0.386
DI 0.346 0.359 0.351 0.337 0.450. 1.000 0.490 ,0.389
DD 0.192 0.268 0.221 0.183 0.248 0.,376- 1,000 0.248
AVG 0.349 0.353 0.344 9.359 0.338 0.389 0.337
Version - All relevant ‘

AA 1.000‘*0.276 0.348 0.381 0.275 0.3i3 0.233 0.306
TT 0.223 1,000 0.237 0,212 0,258 0.274 0.268 0.245
TA 0.361 0.30421,000 0.402 0.281 0.310 0.241 0.316
ST 0.379 0.261 0.385 1,000 0.233 0.247 0.172 0.279
II 0.297 0.344 0.292 0:254 .1.000 0.418 0.292 0.316 L
DI 0.305 0.319 0,283 0.235 0.366 1.000 0.458 .0.328
DD 0.178 0.253 0,178 0.132 0.207 0.370 1,000 0.220
AVG, 0.291 0.293 0.287 0.269 0.270 0.324 0.277
Version - All Documents .

AA 1.000° 0,145 0.250 0,229 0,210 0.193 0.103 -0.188
TT 0.103° 1,000 0,113 0.088 0.140- 0.131 0.123 0.116
YA 0.265 0,169 1.000 0,262 0.188 0.180- 0.119 0.197
ST 0.259 0.141 0.279.1.000 0.159 0.131 0.080 0.175
1II  0.193 0.182. 0.163 0.129 1.000 0.230 0.131 0%17
DI 0.180 0.172 0.158 0.108"- 0.233 1,000 ©0.240 0.18
DD 0.078 0.131 0.085 0.053 0.108 0.194 1.000 0.108
0.157 0.145 0.173 0.177 0,133

- AVG

0.180

0.175

+

g

*The representations in the columns form

the denamiﬁatof of
the overlap measure. .




‘TABLE 7
Union Pairwise Overlaps ¢

\1&

AA TT TA ST

Version - Most Relevant
L] - v

_AA 0.328 0.520 0.549 0.481
TT 0.520 0.285 0.533 0.500
TA 0.549 0.533 0.369 -0.525
ST 0.481 0.500 0.515 .0.304
I1 0.558 0.512 0.594 0.553
DI 0.523 0.491 0.548: 0.510
DD 0.502 0.446 0.525 0.485

.Version - All Relevant

AA  0.283 0,449 0.475 0,457
.TT 0.449 0.229 0.453 0.451.
TA ~ 0.475 0.453 0.294 0,462,
ST 0.457 0,451 0.462 0.281
II 0.505 0.456 0.514 0.516
DI 0.465 0.424 0.479 0.483 -
Db 0.449 0.388, 0.458 0.461

Pl o

-

-

Version - All Documenté °

AR 0.220 0.353 0.395 |0.412
T 0.353 0.156  0.363 0,384
TA © 0.395 0.363 0.234 0.418
ST -0.412 0.384 0,418 0.249
II ' 0.380 0.331 0.398 0.420
. DI 0.386 0.335 0.402 0.428 .
DD - 0.369 0.302 0.380 0.402

2
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is, if a ‘retrieval environment were limited to a single

representation, which one would it be? If a second could\gs//

added, which of the remaining six representations contribute

the most over and above the effect of the first

representation? A third representation could be added over
* N

and above the first two, and then a fourth representation,”

-«

and so on. ¥

P ¢

-

The most sensible measure to use : in ‘aﬁswerihg this
question is the union overlap. Tables 8 and 9 present the
results of this analysis. Table 8. uses all seven

representations and analyzes both the highly relevant as
. . ‘ [
well as the total relevant measures across queries, Since

three representations (TA, DI, ST) are composed of other
representatidns, the analysis was repeated in Table 9

omitting these "compound" ‘representations.

o

¢

' .Tables 8 and 9 present fbur different models -~

different orderings of representations. Such models, if

consistent, would allow a searbher_' to  knéw which
. . . ¢ “~ .

combinations. of ‘fields would be most likely to retrieve

relevant documenfg. Sych models would also point to obvious

economies in the desigf®and operation of ,retrieval systenms.-

Unfortunately, these data shggest*thét the odels are not

cénsistqnt. What appéars to be highly .Consistent, however,

is the- cumulative:increase in ercentage of releva




4

L3
v

TABLE 8
Representations Ordered by Incremental

- v

Impgp@ement

s

s
s

Version - Most

/

Relevant o

Order’ " lét 2nd 3r9// 4th  Sth ﬁé 7th
Re’%e’sénta,tiqn ‘A 11 /gA DD ST DI
No of bocuments 299 574 656 765 . 810
Cum. Percentage 369 /548 709 810+ .891 .948 1.000

i 3rd 4th S5th 6th 7th

‘”Represéntat () DI TA T AA D
No of Dgefments 527 889 1118 -1318 146 602 23
réentage .306 .516 .649 .765 \.BSﬁQEfO 1.00

e




TABLE 9 o
Representations Ordered by Incremental Improvement¥

Version - Most Relevant
Order . : ] 1st
Representation . +II
No. of Documents 282
-

Cum. Pércentage .348

Version - All Relevant
Order ist
Represenéation II AA

3

No;'of Documents 527 870

Cum. Percentage .+306 505
’ E

*Compound representations omitted.

v’

/
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documents accounted. for -as each additional rep?§§entetion is

y - ‘ L .o
included.- This similarity may simply be due to the fact

@

that the four modelg are babsed on highly interrelated data .
-- data that are subsets of one another. When the
* - 'cumulative percentages are ‘plotted against the order, the

.~ resulting curves appear to be Zipfian in i form  and when

f

broken down dccording to Bradford's 'lqw of iscatter, the
ﬂobtained proportions are 1:3:7. The.theoreticalfproportions
could easily be in the form 1:3: 9, but no é%tempt was made

to verify this analytically. L

-
-

N .An~ancilla{; question is that of unique contribution of ’

-

the different representations. That is, for a given

¢

representation,,what documents' does it contribute to the
A////elevant retrieved that were not retrieved under any other

> " ‘ .
,//// ) repreésentation? The gquestion is equivalent to the observed

improvéﬁents in the models when the repreSentation is the

= last entered into the 'model. Tables 10 and 11 report ////////
’ : )\

. incremental improdéient for‘fezch/fepresentation, assuming /<. P
the representation e tereq/thé/model first or 1last, . These

» 7 '

are the maximum and:/minimuh incremental improvements for

each represéntgtion. M_égein, the
e .

ex phase is

- .
.7 )

v i distinctively- unique, bu;/ﬁore so_under the full model than e
”ﬁ%nder the restricted one. Table 11 shows AA's unique
. contribution‘ to bé& quivarent to II when the overlaps with ) ‘ ’
‘ , the compound field’(of which AA‘Was a part) are not included '?\

in the model. These.systematic“differences in incremental

improvement euggeet'that tha’ patterns of overlap may be

B ¢ Lo
- wnd . LN ~, ~ -

. e .
o P - . . -
M . %'a - s [N
. . - » . . . A
bt , . ‘\*’
. . R .. LT B . . -
v e « SR e
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TABLE 10
‘ Recalls and Unique Contributions
of 7 Representations C
Entered lst* ° ‘,‘ ) . Entered Last¥
Reps. No. of Docs ~ .8 ~No. of Docs %
Version - Most Relevant \\\ ”‘.§\
AA ' 266 .328 ‘ 49 .060
DD ~. 192 .237 44 _.054
© D1 250 » 309 . 42 .052
11 . 282 . 348 . 74 .091
ST - 246 ..303 44 .054
TA 299 .369 53 .065
TT 231 .285 52 . 064
¢ .440
Version - All Relevant .
AA 488, .283 . ~ 137 .080
: DD 373 .216 - 127 .074
' DI 462 . 268 120 .070
II 527 I .306 196 .114
ST 485 ‘. 281 ’ 149 .086
*TA- 506 . 244 134 .078
TT 395 .229 133 .077
- <579
*Enterdd 1st.is the equivalent of recall 1 across
queries when no overlap is taken’ into account,
Entered last are the que documents found’
- only by that represen ation. ///
. . : e
iy . . ' ‘ .
- ) // . & \ L
- ’ I ° .&.u .
THEN _ C
LT e ( ' ' /
. - ) A ’ /4
' \\ /"-"
L \\\
36 .
\ 14 - \\_v
P r 2 COBN \
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TABLE 11
Unique Contributions of 4 Representations¥

@

Page 3

Rep. No of Docs % No of Docs %

: - ¢
Version-Most Relevapﬁ Version-All Relevant

]

*Recalls on 1lst entered are same as in TABLE 10
Compoungd representations excluded.

AR 125 .196 269 .210 .

. DD 85 133 197 .154

I1 114 .178 ' 271 .213

TT 88" .138 ! 182 .143 g
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b

representaffgn— specific. It should be noted ;hough,'thét

the best unique contributor, II, in the full model {Ftrféved
only 20% (i.e.  ..091/.44) of the uniquely found décumeﬁts"
and peréormed at the .35 ”recall_ leéeil Table ‘10 also
repbréﬂgﬁheQQum of the unique\piisknta;gs,‘44% for the‘rél-l
measure, 58% for rel-%. _In other word; only 56? and 42% of
the documentg weref overlapped; another'iﬂdication of the
. low probabilit§ ofafbverlap observed in this and other

‘studies. N 3

- / .
Lastly, it is"important to restate the difficulty of
élearly interpretfng the overlap measures. 'As previously

mentioned, represe%tations may be ‘'confounded with searchers. .
0 - /’

!

/
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VI. PHASE II PLANS

.
- ¢ P [

s, . ’ :
The -second ‘phase of . the representation project is

designed to 1) replicate the observations and findings of

the first phase, 2) develop . models that “account for, the’

results of the “first ‘Phase and . 3) test these in the

experimental environment of the second phase. This ‘section ’

~

desCribes anticipated changes~ and extensions of'the study

methodology. that will-be incorporated ‘in the second phase.

'—""J"/l . ) v ~ -~ N
e '\ “Q (‘

S e

portion of the 1980 PsycInfo data base produced by the
American Psychological Association' the printed counterpart

is Psychologicalh ésstracts.- 12 000 records will again be

used; dissertatiops will be excluded from the 1loaded data,

base. PsycInfo was selected as a "soft" data base with a

different dser population, - in- order - to test the
\ - .

generaligability of the INSPEC study results, Adaitionally;

PsycInfo records contain,vthe Same  four

b e

constituted the representatidns:'l descriptors, title,

abstract and a free text index phrase. A user .popullation

for Psythfo' and searcher;\Experienced with the data base

are readily available. The DIATOM programs will again be

used,

2.- Research Design: The latin square design controlled for

searcher differences on the performance dependent variables,

but not on’the.oyeriaps._ A.different/research design will

[
L]

, ‘ .
e : Co 39
A D
. i« R - o r P

A ¥ A PEEEA T 3 Lo — N
M S ‘ " o T ot ‘- % - . -,

1, Data Base: The data base for the second phase wiil be a

ields ‘that

W

2
CaWy
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-

. be used in ordér to obtain estimateséifﬂoverlap attributable ’
r

* to (1) representations and “(2) seéarc 8y

, ) g;::;rder'to obtain searches-on the same ry, and the

3

4

same , representation for all- searchers, the number of levels e

- ‘of representations and segrchers probably will be ‘reduced;

¥

¢ the four primary representations will be maintaffied:s title, 4 v

: ’ » " * )
abstract, indexkzgggge and descriptors§ four séarchers will '
be used to obtain a balanced design.

N - : | g _ /.///}/

3. Procedures: /Procedures will parallel those of the first’

. phase, revised to meet the requirements of the research
" design. ‘Thig will be achieved by using some form

completely crossed factorial design.

[} . ‘ -

3 u 8

. o 4
5 . ' ' ' o \ -
) 4. Nodels: A major . activity of Phase II will be the

development and analysis of “models that account for the .

N

. observed findings. Our current interest is in probaEilistic

* ]

- ' T&models-.- by dhance alone what is the minimum and maximumh
a - | overlaps among representations that could be expected for - a

N . given data base., For the minimum overlaps we can proceed by*’ .
assuming complete independence of representations and 'b§ .
f~ R using the relative frquency of eadh representation, we can
zin ' determine the probability that random samples “of. two

representations~will contain documents in common. ~J;r?‘-'
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The maximum overlapsican be calqplated,from'annanalysis

.of the " number of unique words (types) in , .each

'Frepresentation. For exampﬂl'e,nin a‘sample of 1500‘ 'documents

in’ the "INSPEC ‘data base, thére are.9674 unique words in the

‘abstracts (AA), but only 3481 types in the titles (TT).

This lower number clearlzwpnts an upper limit on'the'overlap

¢ -

between ' the two representations. Truncation must be

kY

exclqded from consider omM}.in this ltype of .analysis;

h i

otherwise there will not be any real limit on ' the maximum

. @ !, .
’ .

possible overlap. ‘ . -

When this analysis’is completed, other types of models
need to be explored —— particularly models which will

attempt to predict the performance-overlap results of both

S e ‘e °
.

phases of this pIOJGQt.

R )
1 . '’

5. Activity: The'data in this report will continue to be
analyzed by the project staff and consultants ddeéntified in -
the/proposal © Data collection for' hypothesés testing 'wilI

B el
' go on as the second phase is implemented, (eagx data base

characteristio§ . including distribption of terms in the

representations, and distributionf of search technique by

representation and by searchero Again, the emphasis Wwill,

.

be_ ‘'on. representations rather than séarchers or searches‘

searcher difference will be incorporated only as necessary

- to control theqvariable in the.overlap méasures. v x

a

~

»
L]
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PROJECT DESCRIPTION ' ..

+ / . :
'»_,////( This project will examine the relation between the relevance
of retrieved citations and the fields that were searched to
obtain them. Retrieval from seven different document represent- -
_ations will be studied. A representation consists of one or two
desigriated search fields. ' -

The data base for the study is Computer and Control Abstracts
(a subfile of INSPEC). The system you will use is a local :
simulator of DIALOG, mounted on the S.U. computer. Almost all
" DIALOG features are available for-you to use, but some ‘restrictions
will be made to achieve the study objectives.

.

¥

- The objectives of theé study //quire you to conduct high
. recall searches, but with a limit ©f no more than 50 citations

per guery.
. “- }' v‘

In all, you will be "asked to search 9€(§ueries. Over the
course of the study, you will use all,séven representations, but

for each query only one representatién will be assigned.

i For’ each query, you wi be asked to 'search ‘from a request
form; the statement of the query was prepared by a real user who
will receive the outpu€. The request form will also prEScrlbe
the representation-gou are to use. The unique password assigned
to the request pfll automatically "lock" the search so that you
can only seapch-on the de51gnated parts of the citationms.

;/f(///// »~fter you have completed each search f(including the

eseential print command) ,~ return the search regu form and .
»2 copy of your interaction with the gystem to Br "HyLaughlin.

%
w
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. Appendix A
SEARCHER'S' JOB )

Your job as a searcher on this project will be to prepare
. and’ carry-out a’ high recall search for each request using one
of the sevep representations as specified. :

EY

You will receive the query statement as it was written by
the requestor. This will be the only information-you will receive
regarding the user's request since there will be.no face-to-face
or telephone negotiations between you and the user.

One of the seven represéntations will be designated on
the request form. The computer will be restricted to conduct
the search using that representation, therefore your search
strategy should be planned accordingly. You will be given a
thesaurus for controlled vocabulary descriptor searching.

L]
A N . *

%

you may perform the search on any terminal that is or can
e connected to Syracuse University, that is convenient for you,
"as long as hard-copy can be printed. You are to perform a
high-recall search with fifty citations as a maximum. You will,
be expected to complete thé search within 48 hours after receiving
- the reguest form. Then return (1) the search request form -

filling in the needed information, and (2) a copy of your inter-.
action with the system. .

—

NO'I‘E: Limit the use of ‘the thesaurus to this study only. -
We are legaléy bound by our contract to this limitation.

.

.
-

b

(5/2/80)
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R . ~ 8 '

Gomputers and Control Abstracts is, that portion of the INSPEC Pata o
. Base dealing with all areas of computing and information scienkte.

The specific data base that will, be seaxched in this study coysists

of four months (Sept. - Decs 1979) of Computer and Control Abgtracts. .

. The citations you will retreive will be organized as follows: +

DNnumber (abstract numbers from INSPEC journals) /
Title . . .
Authors (separated by commas) -,

Source field: as follows-
Publication: (volume and issue number)(part number)

- _pagination data
, Following this may be information in (3. This is
information on the cover-to-cover translation as
follows: [ publication; {volume and issue) pages
datel (type of unconventional media) (availability)
. (Title of conference), (location of ‘conference) ;

(sponsoring organlzatlon) (date) language

Abstract *

Indexing 1nformat10n “ -

-

" NOT all the citations will contain each of these items of information.

1]

_— e ) 5 e *

DIALOG - SIMULATQR DIFFERENCES

»
2

The DIALOG sxmulator you will be using to conduct the searches is
almost 1dentica1 to "regular" DIALOG. In general, searchlng should .
be performed in the same way as any DIALOG search.- ..

The restrictlons, cautions and llmitations are noted below. ’

1. Each new query you‘search‘huét be started with the full
BEGIN . .

¢2. To restrict a search to a partlcular\ianguage, use a
@ Limit /ENG (for Engllsh), or whatever language you wish.

" 3. Adjacency (nw)'gannot be used with e1ther truncation or
ST ~stemming. . )

, 4, Adjacency may- r’very slow, the field operator (F) can
2 7 be used instead.”,
. - J R N ' N . ]

S ?y | ‘ (5/2/80) . .
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- THE REPRESENTATIONS - ‘Appendix A

R

You will be using seven different representations during the

.. study. A representation 'names the one or two fields of the citation
to which your -search must be restricted. You will search on eonly
one representation for any- given query. The representation you ..

« are supposed to search on will be .designated on the request form
we give to you. A unique password will be given with each request
and this password will automatically lock’'the search onto the '
assigned representation. . -

4o

The seven representations and the fields they ﬁill search
are -as follows: . . " . , }

. ‘ w B
TT - 'will search terms in title only. ? A
AA.- - will search termS“iﬁ abstract only.

‘ DD - will search descriptor terms only. A thesaurus will —
' be provided to you for use with  this controlled
vocabulary representation. (The thesaurus may only
¢ be usgd onaghis ‘project).

¥ B

"I - will search igentifier terms'only.s--

&

TA - will search termsggg}titlé and abstract only.

ST - willt search stemmed terms in title and abstract bnl&.

The computer will automatically take the logical root

of.any entered term., Truncation carinot be used with

this represﬁqfation. ’ ‘

b1 ~ will search terms in géécriptor and identifier fields.

" The thesaurus will be provided for use with this

controlled vocabulaxy repregsentation. T

Y

One representation with which you may be unfgyiiiar is
*stemming (ST), which®will be ‘used with title and abstract words
.‘only. A.stemmed term is a word that has been shortened by the
“computey to its logical root. This is similar to truncation in
' that the stem LIBRAR would retrieve.LIBRARY, LIBRARIES, .
1IBRARIAN, etc. For truncation hewever, the toot is determined

by the searcher. For example, if yopu entered LIBRARY under the
ST representation, the computer would automatically be reduced
to its logical root and LIBRARY, LIBRARIES; L BRARIAN, LIBRARIANS,
etc. would all be retrieved. . . " - ’
- . BN N/
) Truncation is not to.be uséd with the stemming representatig:T‘\\Q ’
In fact, the simulator will reject any attempts to use truncation C

in this representation. . o -

A
~ ¥

~” . - g ) (5/2/80)




oo‘; - Practice Se.av-c.k ST ' - L
] /——— ' %ﬂ“& ' Appendix A
NAME: DATE :
. SCHOOL ADDRESS: “ N _ PHONE :
’ PHOi‘IE:

HOME ADDRESS:

o

We would 1like a description of your topic of interest. This
statement should be. clear enough so that any person who also knows
about this topic would, on the basis of this statement alone, ‘be
able to pick out citations of interest for you.

Please write your,description here;

| _awm_interested ix informebion _oboot vorce rua..m’t"foou
susters and fhe & sed of

spoeech rgcqqn.:-hon. Se_man-

i u-l"e}resfeo' g ﬂzg,

mackine s ?s-l'encs. /

use o

amfurfl cv /aV/g

:n‘/'ero.c_ Five Hterminals ;g/ an.‘hu.uous Spl.eck

' reco M-‘l‘aon. / - Ja

xot wa»wf’ el tations +hot o’ea/ on./q

.~

h co uh‘k ,oa.'Hern- Vcc.oqntl'lor\.. The m‘Forma-ho&

mos a/io o‘&r./ode_ Vooce *g_:g\-jno'ho&./ ]

~ [ .- Ve

do you want? I

. About How many citations on your topic do you expect to receive

fro;n/ this computer search? @.\ ~

/YOU MAY FOLD THIS REQUEST FORM IN THIRDS. : STAPLE SECURELY ¢ AND é |

DROP IN CAMPUS MAIL, . ' - , - 4/4/80
. .\W .
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. . # ooy - Practice Seavck . L

Query Appendix A .
NAME: ‘ ' ' DATE :
{-  SCHOOL ADDRESS: ° ' : PHONE :
- A Y

HOME ADDRESS: PEONE ¢

We would like a‘ description of your topic of interest. This
statement should b lear enough so that any person who also knows

.. about this topic wo d, ‘on the basis of this statement alone, be

abie to pick out citations of interest for you. . L

Please write your description here;

+ intevest- m.vghrcs uahg\ul oud intevuational

_F;Hc.cj issves as +|1.¢q relate +o “M and lw'Pomj_‘!'_i_g;_(_-_
| would l.kg m@ovns_,_h_b,__pbau'\' ] how +he gol 'l'i!_l.... ,
stbmc.'l'uvc, Aﬁgd’g ‘“&g_uwum_u&$ nuvk«c.&' au..J luq._L B

- _diffevent thc.ug affect dotsbase vsaae, ’fF“"ah"""
£: and cost. Qlikou?'eé. | aw egFecnll nw\'c.ves-l-eo’ P

Leles wv'l'fs_ mgakd 4‘0 mMana e.meu. m:covm'hov\. ghf'f’ems

4 Qgé EDP wma l k;ovld like as mavu,JL cv-f-a%ovw 35

rnsg,‘ﬂs, sew.cevrning :E.‘ ng ng sves of el i95VeS .

S

‘Given your purposes in requesting this’ search, how many citatiqns o
. do you want? . 5 )

- About how Jany citations on your tOpic do you expect to receive ‘
from this computer search? X .

YOU MAY FOLD THIS gEQUEST FORM IN THIRDS. STAPLE SECURELY, AND
' DROP IN CAMPUS MAIL. . 4/4/80 ,
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T C C Appendix B
"NSF INFORMATION RETRIFVAL- PROJECT

INSTRUCTIONS TO PARTICIPANTS

[

Attached you will £iné & copy cf your interest statenent and
twvo copies cf a list of references. List (a) is to be used as
rart of the study and should be returned after you make your
judgements of relevance. Copy (b) is yours to keep.

Each citation is organized into seven parts:

- ]
DN - DOgument identification number .
TI - Tifle 7 -
r AU -~ Aythor: :
S0 - Source of the citation (i e. journal title)
AB -~ Abstract '
DT - Date
DE -fIEScriptors of the citation
~ ) .l”: T

Please read each citation and abstract to form an 1dea of what
that particular document (book, article, report) is about.” Compare
this to your interest statement, and for each citation listeg,
decide how closely that ¢itation is related to your topic. Based
on the information in front of you, is the citation relevant to
your topic, or not reiFvant to what you had in mind.

Use the following scale for your judéement:

1.~ Definitely relevant to your topic.

2 - Probanly relevant to yoﬁr topic.

3 - Probably not relevant to your topic.

4 - Definitely not relevant to your toric. 1.

Pleagse rate each citation by placing the number’ corresponding

to your judgement-in the box immediately following each citation.

After you have checked all the citations to see whetggr“ 10t

o theyxare relevant to your interest statement, please return ‘the copy

- with the judgements to us in the pre- addressed envelope through

" campus maily If you- are not on campus, these envelopes should be

used to return the completed forms to us throqgh the regu ar mail
service. Thank you for your cooperation. ——

"If you have any guestions, please contact us at: s

- . School of Inform#tion Studies
“ Syracuse University
113 Euclid Avenue
- : Syracuse, New York. 13210 .
# - , . 423~t522.4<?7¢$? S

o 6/16/80
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SYRACUSE UNIVERSITY Appendix C
SCHOOL OF INFORMATION STUDIES

8 -

1]
¥

NSF INFORMATION RETRIEVAL PRO&ECT

pr

We are working on a project which will help us under-
stand how the pertinence of information retrieved by computer
is -related. to, the method by which.it is searched. = -

For "this project,, we need information requests which will

"be searched in Computer and Computer Control Abstracts (from

October 1979 to January 1980). If you need information in, .8
the area of computers and information science, we will

conduct a scarch for you free of charge. All you have to
o ils s t a search request to us and give us information

. on"how we did after the search.

For the search request we would like you to describe a
topic of interest to you; one you are working on or are
familjar with, in the computex field. . Several days later
you will receive a list of citations that have been. retrieved,
by computer. You will be asked at that timeé to indicate
which of thesé¢ are peftinent to your interest. One-copy of
the computer outpus will be returned to us and the other copy °
will be for your own use. . , /

q e ‘. - .t AR o \ °

'We would very much appreciate your cooperation and
participation in this project. If you are willing to
participate, please read the attached pages and write your
search request in. the space provided.” '

B

- ’
L &
-

.“ . .

If you do not need a search, please pass this form to .
a stydent. |, L Sl
L S, e ®
. o . -17/24/80
. . . ~ J N
'S ‘ ot - .
' - o4 :

" 113 EUCLID AVENUE SYRACUSE, NEW YORK 13210 PHONE (315) 423-2911 . \N\




-

* you let us know

— SYR,ACUSE"\U/va:ERSITY“ s :Péén‘i,i" c \
' SCHOOL OF INFORMATION. STUDIES

<
.

113 EUCLID AVENUE SYRACUSE, NEW YORK 13210 PHONE (315) 42%-29ﬁ

- e -
,

NSF INFORMATION RETRIEVAL PROJECT A, 3

¢ .+ : ’ g 4 N

As a particiglnt -in this‘profect”wé would like you to submit
-a search request (on the attached form) about some aspect of
computers .and information science. <
‘ " We will take your reguest and search the current issues of
' «COMPUTER AND COMPUTER CONTROL ABSTRACTS. The results of -this
search«will be a list of citations to books and journal articles.
We will thénﬁﬁive'Ybu this list of citationsiknd ask. that |
ich of these are most pertinent to your search

request.: ™\

' ’ * "k k k *® ¥ % k % &k k &

The enclosed form is for you to describe youx topic of
interest. If you are planning a talk or dding a paper, you . . .
pxobably have a topic in mind; -if you don't have a topicxyou are
working on, consider one with which you are familiar. Using thisg’
form, write down your information requirements as if you were
talking to a colleague who unde ands the field as well as 'you
do. Don't worry about trying #o say it in "computerese"; we have
trained people to make sure tjfat your search is conducted pro- .
fessionally. ° - K

T s A Kk ek ok k ok k.
"?hank you for your cooperation. If you have any qﬁestions,
please feel free to contact us. ;

» ‘\ -t -t v
N " NSPF Information Retrieval Project
- School of Information Studies
- * 113 Euclid Avenue g
Syracuse,.New York 13210
’ (315) -423-4522° L=

. e 4/4/80
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°

-

" DATE:

. et
o fon Faios a0 Tk BB

SCHOOL ADDRESS: . . : PHONE :

HOME ADDRESS: K " PEONE:

»
.

4 .

. 'We would like a descfiption:of your topic of interest.  This
statement should be clear enou§h so that any person who also knows
about this topic would, on the basis of this statement alone, be
able to pick .out citations of interest for you. ’

~ *

a

~

™ .
Plsise write your description here;

o~

T
I

N
RN
e 4

Given your purposes in reguesting this search, how many citations
do you want?_; '

- . . ,

'About;hoﬁ many citations on your topic do you expect to receive
from ﬁhis computer search? .

2

-

YOU MAY FOLD THEIS REQUEST FORM IN THIRDS. STAPLE SECURELY, AND
" DROP IN CAMPUS MAIL.. : . 4/4/80
. ]‘ N <, of N . ' "

’~

56,
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Appendix’D

_SEARCH QUERY COVER SHEET: *+ .

Searcher: - - . - S¢arch Query Humber,

——
Al

.Daté to Searcher: ~ Representation Code this Query:’

Date to be.Returned: R DIALOG Passford

. E < ) . . ° , -
Each new query to. be searched must be started by the full
BEGIN command. e e ) N .

You do not need to LOGOFF after -each qué}y before starting the
next query. You,do need to ‘PRINT the documents retrieved
before typing the BEGIN command for the new query.

Truncation cannot be used with the stemming representation’ (ST):
‘it can be uised with other representations. : :

. . Y : . *

Though you.can use.adjagency, you should know that it may run
very slowly. Instead, you may choose:to use.the field-oper-
ator (F). This implementation of DIALOG will not allow the

. use of adjacency with truncation, or adjacency with stemming. ~

] " 1
>

.

The step-by-step sequence‘for-cohnéctihg‘Wifh the computer, for

, tonducting a DIALOG search, and for disconnecting from the. computer
is given below. . .- . . .

. . Everything you type ;zjkhé~terminal must be sent to the computer

with a carriage return. : . .

. * The computer responses to some of these commands are not given here.
If you are usihg‘a dial;upkterminal, the phone number is
423-1313. Remember, it must be a hard-copy terminal.

Turn poveé orr and hit carriage retufn.. R
Type: LOG 3434514 .

Type: NSF ‘ N ‘

Txpe:‘ DO DIALOG® . v

The~coﬁpute£’will ask for your dialog password. It is .
given "at the top of .this page. . )

e

.+~ ", Date Returned-to S . Date Returned
] Brian McLaughlingy . . to NSF:

; °’; 5%




:.f ' ) | . et e £ : Appendik D
| SEARCH QUERY COVER SHEET - Page. 2

M ‘, 4 =
e v

- 6. Type: BEGIN g\r- S ' - ®
o The computer’ w111 ask for’ the query number and the |,
representation code. “Both can be found at the top of »
Page I.~ N ¥
7.‘,Carry out * search -fox this query.

. L 50 dOcument” retr;eved.

B . Before start g a new querv you' eed to have the set /of .
- : .retrieved documents printed. - Use\the PRINT command;/ the ' /
T format .sho d,always be 1. ’

If you-trant to.search another query,

ok at the COVER'SHEET
for that query and beQin at Step 6. t :

£

'If you are completely done searchlng for n , go to Step 9.

. i S
s .9, _Type- LOGOFF

10.;_Type: X/F

111” Turn power ‘off, ‘collect your materlals and submit th
~ Brian McLaughlln.
: " .

] . : oL ‘ b
Ebﬁi;:;ng Searches | ) : .

;—;’////Brian HcLaughlln will distribute and collect a11 searches. When
; a search is completed, you need’ to subimit this COVER SEEET and a

_copy of your interaction. Queries should be searched and . *
. returned within ‘a8 hours after receiving them.

2 7{1{:», - . _" : e R . . .« " ;
. Belp and*Assistance > -

3 -

' 1. Brian McLaughlin - 476-7359 (Home)
. R10 Hubbell Avenue ' 423-2091 (Work) \
g{facuse, New ‘York o .
1
( C .
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’VAUZ TT ST DI TA DD IXI ‘AA /////
MIHO II AA TT DI TA ST DD , '
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McLA DD DI AA ST IXIT TA TT -
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SQUARE § e ot
, N 5 .
136 137 138 1 140 141 142 .
EDWA TT TA ST. £AI ,IT AA DD iy ’>
VAUG ST TT DD _IXI AA TA DI ’
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MCLA DD ST .DI AA TA TT IX
ABEO II DI AA TT ST DD ° TA
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*Region of rejection begins at 2.14 (X

**Reglon of rejection beg&ns at 1.12 (< =.25).

value falls w1th1n the re
represgntatlon source of
re51dual.

=.05) or 2.89 (o&=
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Revised ‘ Sy Appendix F
5/11/81 - X .
- D t
AOV SUMMARY TABLE: Recall-l
) 4 sSum of ' Mean
Source Squares df | Square F -
Between Squéresj ) 2.624 11 -239
Quérigs in Squares 10.415 - 58 - | .180
Searchers c © 4,072 . 6 .679
Squares X Searcher 7.940 |  66° .120
Representations 1.415 6 | .236 | 3.324%
) h » - .
Square X Representation 6.021 66 .091 1.282*%*
. / ’ §
Residual 19.714 276 .071
(by subtraction) . " )
S - K ) ‘-.
Tozal ; -52.201 | 489 -

Since obtained

ion' of’ rejectlon, the square X
arlatlon is not pooled into the

©

.

.01)

NOTE 1:

NOTE 2:

-

- A

Tukey's HSD

standard err

P

ion of rejection =
o f.0318 .o

4.17

MlSSlng values in the data (14 queries retrleved no
highly relevant documents) required a least squares

solution to the analysis.
the limits of the computer.
were then employed.

This approach exceeded . -

Approximation methods

+

o
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AOV SUMMARY TABLE: -Recall-~2 f
r'd LY Ai

-

\ sum of Mean
Source . Squares af ¢ %guaﬁe
) - / —

. ; .
Queries in Squares .. 5.678 7

,
/

.08
Searchers ‘ ‘ \ 4.088" .681

: 2 I
Squares o .963 ; %788 -
= 7 |
|
|

4.842 ".073

Representations ‘ //iio32 .172
k3 /' !

Pooled Error’ 4 19.038
(by subtraction) ///'

" Total y " 35.641
i T

*Region of/yéjection begins at 2.14 (oX=.05) or 2,89 «(cX=.01)

" Squares X Searchers

’

//

NOTE 1 Tukey's~HéD region of rejection = 4.17
‘ , standard error = .0255 '

»
LI |

NQ 2: Missing values in the data (7 queries retrieved no
relevant documents at all) required a least gduares:
solution to the analysis. This approach exceeded
the limits of the computer. Approximation methods
were then employed. . T
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AOV SUMﬁkRY TABLE: Precision-1

L 4

R

o

ss

4

Sources at MS F -

— 1 -1 ~
Squares OO 3ts3e| 11 | .321 .
Queries in - .
Squares* 15.066 | 72 .209
Searchers 0.528| 6 | .o88
Squa'es by . ‘ -
Searchers \}~ 3.740 | 66 .057 ! :
‘Represéntations 0.219 | 6 .0365 | .829 (n.s.)
Pooled error , !

(by subtraction) 15.829 | 360 ' .044 .
. ~ ) \
Total 521° . ’

3
.

14 \

W
t

sing values in the data (66 cases with no documents
riéved) required a least gquares solution to the analysis.

This approach exceeded the limits. of. the computer.

Approxi-

‘mation methods were then. employed which results in more than
one value for the Queries in Squares sum of sduares. The
value given above - is the smaller of the two values, which led
to a slightly larger value for the Error sum, of squares. The
approach is conservative in the sense that if the effect of:
representations were to be significant, it would also be

-significant if the other value for the Queries in Squares sum

of-squares were used. .

3
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o= : : Appendix F
N
AOV SUMMARY TABLE: Jr\e@sio -2
o A= _)
d ~ i 4
Sources’ ss af Ms F '
LA - g 4 >
Sq@es 5.489 11 L 499
«# ouerfes in: .
,Squares* 19.886 72 .276 .
Searchers 0.691 6 as | b b .
Squagés.by . '
Searchers + 5.348 66 }:bBl ’
° Representation 0.364 6 | .0607 1.05 (n.s.) '
Pooled Exrox .
(by subtraction) |20.788 | 360 {’ .0577 /7
. <
Total 521

N
*MlSSlng values in the data (66 cases with no documents
retrieved) required a-least squares solution: to the an@ly51s.
°  This approach- exceeded the limits of the computer, Approxi-
mation methods were then employed,whlch resulted in more than
‘one value.for the Queries din es sum of squares. The value
given above is the smaller of thgitwo values, which led to a
slightly larger ‘value for the, Errox.sum of squares. The .
approach is conservative in the senéb that if the effect of
representations were to be significant, it would also be
51gn1ficant if ‘the other value for the Queries in Squares
sum of squares were used. . .
. , !
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‘4 Appendix F
' AOV SUMMARY TABLE: Tot-Ret. A
~ ‘ N | | ,
i - " sums of Mean
. - Sources Squares af Square F
i Between Squares 10688.347 11 |. 971.668
Queries in Squares 40273.878 72 | 559;359
Searchers - 19316.177 6 3219.363
S squares X Searchers 13719.415 66 270.870
Reprelsentations 3 3654.511 6/ 609.085 4,24% .
Residual | 61236.183 | 426 143.747
. W . .
- Total ' 148888,51 587 |- | .
- *Region of rejection begins at 2.14 (s¢=.05) or 2.89 (A =.01)
. . . ’ . .
- NOTE: Tukey's HSD region of rejection = 4.17;
e, i _standard error = 1.30% ‘ '
A} A = S
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