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From Access Points to Moteriols:
A Tronsoction Log Anolysis of
Access Poinl Volue for Online
Cotolog Users

Brendqn J. Wyly

!1 ur online catakrg that requires an
additional searcher aciion to ,rbtain bca-

specilic access points are used to lind on-
line catalog records, how olten do search-
er.s lind the re.sult.s .sufliciently valuable
that they decide to seek locati6n and cir-
culation inlbrmation? and (2) In what
relative prop<rrtion are specific access
points in an online catakrg used to obtain
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records firr which krcation inlirrmation is
subserluently viewed? The answer to the
lirst rluestion reveals one kind of success
rate lor the use ofan access point, regard-
less of how rare or common that use is.
The answer t<l the second rluesti<ln oflers
a purely rluantitative measurement of the
value of each access point compared to all
<lther access points.

Because many academic libraries have
been caught between budgetary con-
straints and a commitment to thorough
cataloging (in essence, a commitment to
intellectual access), some library leaders
have asked: Can we reduce or eliminate
suh ject cataloging or complex name
authority control? Lurge backlogs ol un-
catakrged material have developed. The
choice seems to be between providing
some lower level ol'catakrging or allowing
the backkrg to remain uncirtaloged, and
perhaps even expand, while seeking re-
sources {irr f'ull catakrging. In either case,
some unknown but possibly substantial
irmount o{'intellectual access is being hrst.
Ascertaining the signilicance ol'that krss
is helplul in guiding the treatment ol'
backlogs and in guiding cataloging priori-
ties. Even in less dire circumstances. es-
tablishing the value of the elements of
c'atiiloging and indexing is important. This
study is an attempt to rliscover the value
ofvarious access points in catakrg records
by determining their uselulness to search-
ers in locating items in ir collection.

An automated irnalvsis <ll' nearlv
tJ,(X),(XX) online catalog searches r.veal.i
how o{ten the use ofvarious access points
resulted in retrieved records I'rrr which the
sezucher went on to lind krcation and call
number inlirrmation. With some qunlili-
cations, which are explained bebw,
logged searcher actions of a pzrticular
type might provide a strong indication ol'
the uselulness of such access points in
searches. For this studv. the raw numeri-
calanalysis wa* n.'",,rnpli*h"cl hy ir parsing
ilnd taltfng program written in FOR-
TRAN. Descriptive statistics are reported
in order to cross-tabulate search t1pe,
number of records retrieved, bibiio-
graphic' rec<rrd display lirrmat choices,
and decisions t() l ink t() krcation inf irrma-
tion.

Lrrrnerunn REvrEw

Numerous researchers have provided intnr-
ductions to the advanta{es an-d limitations ol
transaction log analysii(TlA). T<rlle (198a)
and Peters (1993) prrxide a general intnr-
duction to T[,A research. Peters, Kaske, zmd
Kurth (1993) also have pnMded a more
extensive bibliogaphy and resezuch review.
Borgman (1986) pr<Mdes avaluable review
of older research. Both Ttrlle (I9S4) and
Peters (1993) also pnwide some cautionary
notes about the limits of TI-A lbr extracting
inlirrmation about searchers' intentions.
Further discussions ol'the limits and possi-
bilities of the method are provided by Kaske
(1993) and Kurth (1993), who raise helpful
desigr considerations lirr any TLA.

Studies of se:uchers' online catalog
search strategies are a very common, al-
most universal, component of online cata-
log TLAs. Kalin (1991) compared the
searching technirlues and success rates of
remote and in-house searchers throuqh a
TLA and duplication of 1,000 searches by
each group. The lact that searchers had to
take a speci{ic action to pull up a full
bibhographic record was used to try t<r
determine searchers' judgments about
the relevance of the retrieved records.
The present studyprovides firmer ground
lbr the detection of se'archers' decisions
about the usefulness ofretrieved rec<lrds.
Hancock-Beaulieu, McKenzie, and Irving
(1g91) condur.ted a TLA collaboratively at
a number of academic and large public
libraries in the United Kingdom and the
United States. They administered interac-
tive pre- and post-search rluestionnaires via
online catakrg terminals to ascertain search-
ers'intentions They then compared these
intentions with the actual search strategies
revealed by the transaction logs. The gen-
eral conclusion was that subject searching,
whether direct or indirect, remains the
prime means ftrr use of the online catalog
even though searchers f'ace great cliflicul-
ties integrating controlled vocabulary sub-
ject headings with kepvord searching pos-
sibilities. Their study highlights the
benelits ol'enhancing TLA with other
analytical methods;'questionnaires al-
Iowed measurement of searchers' inten-
tions.
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Reading intentions {iom the transac-
tion logs must be undertaken with ex-
treme caution. Nielsen (1986) challenges
the henelits ol'enhanced TLA, observing
that there are difl'erences between whal

(1989) also showed self-reported search
behavior to be inaccurate. Because the
present reseiuch fircuses on questions re-
lating to searchers' successful use of ac-
cess points, rather than searchers'inten-
tions, this study avoids the methodological
nitlalls identilied by Nielsen and others.- 

Ballard (1994),'Barrett and Maticka
(1989), Frost (1989), Hunter (1991),
Marner (1993), and Peters and Kurth
(1991) are just a f'ew who have explored
the use ofsearch strategies in online cata-
Iogs. One ol' the mosi'significant treat-
ments ofsubject access in recent years was
reported by Larson (199I), who was also
a participant in the Council on Library
Resources proiect on online catakrgs. (Im-
portant earlier work in the lield includes
the BOOKS Subject Access Project by
Atherton (1978), the final reports o{'the

interest, since thev discuss the inlirrma-
tion overloacl that Larson perceives to be
a particular problem. Drabenstott and
Vizine-Goetz (1994) also o{l'er an excel-

detail than this study, but in the present
article I aim to exploie the searche-rs'per-
ceptions of success in their use of access
points rather than the details of the lailed
and successlul searc'h entries.

Prabha (1990), Hickey and Prabha
(1990), and Wiberley, Daugherty, nnd

Danowski (f989, 1995) believe that the
threat of inlirrmation overload should be
a central concern Iirr in(irrmation system
designers. lndeed, Larson'.s r".ear"h .ug-
gests that sub.iect searching has become so
di{licult firr online catalog searchers due
to zero-hit searches and infbrmation over-
load that senrchers are slowly being driven
irway fiom controlled vocabulary subject
searching and may move towards even
verv limited title kevword access as a sub-
stitute {brm oftopical access.

While Larson;.s conclusions about the
skrw decline ol'subjec't searching in the
MELWL system ofthe Universityof Cali-
fornia appear to be sound, his analysis oI'
causes is based on the rather narrow defi-
nitions of subject searching success and
flilure that he draws lrom the transaction
krcs. The difliculties he cites are of two
types, the zero-hit subject search and the
excessive-hit or information overload sub-

iect .search. These dillicultie.s alllict any
type ol online bibliographic searching
and, perhaps, are particularly trouble-
some with subject searching. However,
classing all zero-hit and large-hit con-
trolled vocabulary subject searches as {'ail-
ures-Iailures that have an iterative efl'ect
of drivin{ searchers towards alternative
topical access methods-is too broad a
generalization. An easily conceived exam-
ple illustrates this point.

A search in a large academic catakrg
using the subject "Dogs" will likely pn>
duce over 100 titles and thus, according t<r
Larson'.s analysis, our example appears to
be a cirse oI f'ailed sub.iect searching due
to infirrmation overload; it seems to be a
case <lf a searcher not understandinc the
excessive generality ol'the suhject search
executed. However, in many catalogs, one
ol the lirst books in a date-sorted list is the
latest edition ol The Complete DogBook:
The Photogruph, History, antl Officiul
Stunrlard of Eoery Breed Admitted to
AKC Registration, und the Selection,
Training, Breedting, Care, and Feedingof
Pure Bred Dog,s, a volume that is likely to
meet the needs ofmany subject searchers.
Similarlv. were such a searcher to scan
only the first of several hundred screens,
find this b<xrk. and then leave the online
catalog with a promising ref'erence title
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f'erence in levels ol circulation when he
compared the circulation of materials re-
ceiving original catakrging to that of mate-
rials receiving copy catzrloging at the Uni-
versity ol Pittsburgh. He did not locus on
the two t;1es o{' bibliographic records,
however. but rather on the dill'erences in
the types of materials that received origi-
nal cataloging as compared to those firr
which copy was available.

Knutst>n (1986) recognized the prob-
lems with rnaking cataloging decisions
based on his results and called lbr studies
with similar intent to be d<lne using pr(F
tocol analysis or TLA. The current study
responds to that call. Much of the unirlue-
ness ofthe TLA reported here hinges on
the claim that when searchers linked t<r
location infilrmation {irr selected records
they had made a decision about the use-
lulness of these records. No attempt is
made in this study to discern why search-
ers judgecl records to be useful. Rather,
the mere lact that they did make a judg-
ment at a particular point in time is ac-
knowledged.

INsrrrurrouAl, AND TrcnNrcAL
ENvrnoxunNr

The transaction logs, as shown in the ex-

ample in ligure 1, provide inlormation on
date, time, terminal, response time, num-
ber of Brxrlean operators, number of po-
tential index entries in a search (e.g., "en-

gineers smalltalk" as a subject heading is
one index entry, but as a title key'rvord
search two index entries are searched).
number ol'truncations, hits, err<lr codes,
and the text of the input fbr the transac-
tion. Because search, display, andlocation
linking commands all result in logged
transactions, the total ol ne arly 2.7 million
runalyzed transactions rellected 795,u10
searches and their associated linking and
display transactions.

The raw krgs had records liom all of
the system'.s terminals mixed according to
the time stamD on the transac'tion. As
shown in liguri 1, these raw data were
sorted according to terminal codes and
time so that specific search sequences
could be analyzed. For purpuses of'this
analysis, it was not necessary to auscertain
when one searcher lelt a terminzrl and
another began using it, but time stamp
analysis might allow interested re-
searchers to obtain some partially reveal-
ing inftrrmation in this regard. A FOR-
TRAN program was written to detect and
tally all the search sequences and attempts
to view krcation infbrmation. Thirteen dif'-
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Figure l. Time and Terminal Sorted Sample of Transaction Logs
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TABLE I
Ssent;H TYPES AND AccEss Poruts

Search Tl,pe MARC Record Access Points Searched

I authority-based corporate luthor

2 corporate author keyword

3. authority-based author

4. author (automatic truncation)

5 author+title keyword

6. series title (automatic truncation)

7 exact phrase title

tl title kelvord

9. title keyword automatically suhstituted
lbr lail6d subject

10. subject headings anrVor subheadings

11. authority-based subject

12.  miscel . laneous (e.q. ,  ISSN, ISBN,
ilccesslon numher.,

13. undetermined authoritv-based
derived {iom retrieved'record

02fJ, 110, trr,240, 4r0,4rr,610, 611, 693,
694, 7 10, 7 ll, 7 15, 730, 810, 811

02rJ, 110, t I t ,240,410,4Lr,610, 6II ,  693,
694, 7r0, 7rr,  7r5, 810, 811

02fJ, 100, 110, 111, 130,240,700,705,7t0,
7 11, 7 15, 730, 240, 400, 4r0, 4II, 800, 810, 811

028, 100, 110, 111, r30,240,700,705,710,
7r1,, 7t5, 730, 240, 400, 4r0, 411, 800, 8r0, 811

028, 100, l l0, 11I, 130,240, 700,705,71o,
7t1,7r5,730, 240,400, 410, 41 1, 800, 810,

8ll, +245,246,247,653

440,490 ({br {irst sub{ield = 0), tt30,840

245,246,247,653

245,246,247,653

245,246,247,653

052, 600, 610, 611, 630, 650, 651, 690, 691,
692, 693,694, 695

052,600,610, 611, 630, 650, 651, 690, 691,
692, 693, 694,695

020,022

could be any of:rbove authority-based options

l'erent search types were detected, as
shown in table L The raw and sorted data
were compressed and archived for addi-
tional anaiysis and lbr sharing with other
researchers.

Seuprruc

Kaske (l9ti,fJ, 1991) has reported on the
variability o{ search types in online cata-
logs across time periods in academic insti-
tutions and has encouraged analysis ofen-
tire transaction populations. Howevel
due to problems with very large data sets,
sampling was used for this study. Kaske'.s
concerns were taken into account by p"y-
ing attention to use cycles in the sampling
procedure. The large Mainframe Inter-
lace to Libraries Online (MILO) installa-
tiun $pically produces over I40,000
transactions on a high-use day during the

semester. This is a peak rate that is roughly
maintained by system limitations, and the
peak is fbirly'consistently reached on se-
mester weekdays.

Because the availability ol'MILO has
been greatest most recently, the sample
was limited to 1994. The data could only
be sampled based on time. However, the
interest'was not in sampling based on time
so much as sampling based on the lowest
unit of analvsis. the transaction. The sam-
pling technique needed to allow every
transaction an equal chance of being cho-
sen lirr analysis. Randomly sampling
across the 365 days ol the year meant that
any transaction would have an erlual n:365
chance ofbeing chosen. However, the dis-
tribution oftransactions per day across the
days of'the year was extremely nonnorm al.
Thus, a purely random sample based on
time might not have a representative
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number of transactions fi<lm low-use,
high-use, semester, or non-semester days.
According to Kaske (f988), the failure of
a purely random sample to be truly repre-
sentative might be significant, because
search methods vary with levels of use.
The sampling method had to irssure an
overall representative sample in this po-
tentially diverse population <tf days.

Five subpopulations were chosen liom
1994: high transaction-count semester
day.s, low .seme.ster, high non-semester,
krw non-semester, and exceptionally krw
transaction-count days having bel<lw
10,000 transactions. The latter were
mostly lxrlidays in Illinois' institutions.
The division between semester and mrn-
semester neriods was based on the data
rather thajn on an academic calendar be-
cause a number of academic calendars eue
at work in the ILCSO system. The &vi-
sions were made on days when transactit;n
counts I'ell to non-semester norms and did
not rise again until the next semester, or
vice versa. Within the semester and non-
semester subpopulations, Iurther divi-
sions were made between high-count days
and low-count days. For the semester pe-
riods, the division between high and krw
days was made at 120,000 transactions and
seemed rather clear-cut. For the non-
semester periods, the division between
high and low was less obvious but placed
at 40,000 transactions. Given these divi-
sions, 111 dirys were high semester days.
One-hundred-thirteen days were low se-
mester days. Ninety<rne days were high
non-semester days. Forty-two days were
krw non-semester days. And 8 days were

extreme lows. Altogether these latter 8
days only totaled 40,714 transactions and
were all included in the sample rather
than have a very weak intra-type sample
for what might be an interesting sub-
population. In the other categories, ran-
dom sampling in each category selected
t high semester transaction-c<runt days, 9
krw semester, 8 high non-semester, and 4
low non-semester. This total of 30 days
was roughly in proportion to the
llI:113:91:42 split of the total population
of day types.

The sample contained a total of
2,6tt9,396 transactions out of
33,386,2u6 transactions in 1994, or
tl.06%o <tl' all transactions. The sample
contained transactions lrom the di{I'er-
ent semester/non-semester and hich,/
krw transaction count days in the pro-
portions shown in table 2. Except lirr
.skewing cau.sed by the inclusion of all of
the extreme low days, this random sam-
pling within subpopulations resulted in
a fairly representative overall sample.
The extreme low transaction count days
were over-reDresented but were such a
small portioi of the total sample that
they could not significantly alter the
overall results. Including the low count
days at this level was worthwhile simply
to all<rw comparison.s of intere.sting day-
type distinctions that might emerge.

Tsn MILO Snlncu ENvTRoNMENT

The author of this study examined trans-
action krgs that recorded the use of MILO
by searchers of the catalogs of the 45 uni-

TABLE 2

TRANSACTIoNS IN STRATIFIED SAMPLE FROM 1994

Dtys
N=38

(N=365)

Srmple 7o of Poyt o/o of
Transaclions Transactions

N=2,689,396 N=33,386,286

High-count semester days

krw-count semester days

High-count non-semester days

Low-count non-seme.ster days

Extreme low-count days

e (111)

I  (113)

8 (e1)
4 (4r \

fJ (8)

46 59

2 7  U 3

21.30

2.77

r .51

46 89

29 68

20.44

2.87

0. 12
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versities, colleges, and community crrl-

author access and {'uller bibliographic ac-
cess lor more recently acrluired materials.
Though precise dates vary hy institution.
most'maierials within ILCSO have been

Searchers using the lirrmer access points
retrieved more records and had greater
chances of successlully lul{illing their
needs inso{'ar as those needs might be met

ILCSO institutions.

the catalog. MILO allows linking lrom a

record in ih" f'sn clatabase to the hold-
inps and circulation in{irrmatirrn in LCS.

These links must be made if a searcher is

to obtain the krcation and circulation
status of an item lound by searc'hing FBR.

AII linking hetween an FBR record and
the associated LCS record is recorded as

a transaction in the separately maintained
transacti<>n logs ftrr transactions tlccurring
through the MILO inter{'ace. From these
l,,gf.d linking ac'tions, the TLA sof'tware
*iitt"t lor this research traced hack trr

discover the types <r{ searches that re-
trieved the original records.

Many non-ILCSO librar-ies also have

recordsin FBR; a total of over tt00 librar-
ies throughout the state of Illinois are
represented at varying levels in FBR. One
ciln use MILO t<r search lirr non-ILCSO
materials contained in FBR. Upon {inding

a record {iom such a non-ILCSO institu-

t ion, ir  searcher who attempts to obtain
Iocation inl irrmation can determine l lnly

which libraries hold the item but neither
the call number nor the circulation in-
lirrmation at non-ILCSO libraries. The

retrieval of any krcation inlirrmation by

ILCSO searchers of non-ILCSO holdings
was detected as a linking ellbrt in this

TLA.
There is a command-mode inter{ace t<r

the FBR database that pr<wides more

mand-mode interlace is available as a by-
pass option under the MILO menu sys-

iem. Searches entered in this way are

loqged with the MILO searches and were

thus analyzed litr this study. All MILO-.
based senrches are ctlnverted into a set of

command-mode FBR searches. By ana-

lvzing transaction r^etluences it was possi-
hle io detect MllO-automated search

tvoes such as automatic uses ol the author-

iirl tiles and automatic conversions of

l'ailed suhiet't searches into title kepvord

searches.'The thirteen search tnles ana-

lvzed are listed in table 1. Call numher

i.nrching takes place directly in LCS and

is therefiire notln the analyzed FBR Lrgs

firr MILO.
In the MILO interf'ace, subiect

searches that retrieve no records are con-

verted lirst to searches lirr a subject see

ref'erence in the authority lile and, if that

lails. to title kevword searches. These con-

versions n 
" 

,i ,t 
" 

without noti{ying the

database {irr a valid LC heading. The lbr-

mer is a very common tlccurrence. This

trme o1' convetsitln t>l' attempted suhiect
.'.'or"h.. can be detected in the logi hy

detecting specific sequences of transac-

tions, as'ihown in ligule I. In this study, I

treated such c<rnverted searches a^s a spe-
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cial subject-converted-to-title-ke;uord
search type.

I also tracked separate categories of
sezuches that were initiated based on
authority file inftrrmation Authority-
based author, subject, and corporate
author searches were separately tracked.
A miscellaneous category dealt with
rluasi-authority-based searches that rlc-
curred due to the system'.s cnpability t<r
initiate a search based on an access point
ol'a retrieved record. This crpability exists
at any time in command mode bypass
lrom MILO. but is onlv available in the
MILO interf'ace when a.sublect se:uch has
been convertetl into a title search. This
miscellane<lus category was also used t<r
keep track of other, very rare tnres ol'
authority-based searching.such as author-
ity-based series title searches and author-
ity-based unilirrm title searches. The
authority-based search categories were
used only when the results of a search in
the authority lile were directly used to
drive a search in the bibliographic lile
S earches that were actuallv keved in based
on the inftrrmation reacl liornthe author-
ity file were not detectable as being
authority-hasetl searches.

Searchers must conduct their search
via the subject authority records if they
wish to execute exact subject heading and
subheadinc combination searches. Even a
precisely entered heading and subhead-
ing combination retrieves record.s that
contain the elements in any combination.
For example, an entered search of"Nutri-
tion-Economic aspects" also results in
records containing a combination of sub-
jects such as "Agriculturg-f,91;nlvrnlx i15-
pects-Mexico" and "W<rrking class-
Mexico-Nutrition." A search executed in
the authority lile to find "Nutrition-Eco-

nomic asnects" could be used t<l drive a
search inihe bibliographic file lirr records
containing the exact combination. How-
ever, the only access to the authority {ile
in MILO occurs when a searcher enters ir
heading with many subheading combina-
tions-51"1l as "Nutrition"-1v1 vThsn a
searcher retrieves records through a title
keyword search as a result of a lailed sub-
ject search The def'ault of searching lirr
headings and subheadings in any combi-

nation is sometimes helpful to searchers,
but it turns subject searching into phrase
searching in the sub.iect headings and sub-
headings. Finally, it should be noted that
MILO tloes not allow keylvord searching
of the sub.iect headings.

The most f'undamental assumption in
this study is the assumption that, gener-
ally, searchers intentionerlly decided ttr
link from the display of bibliographic rec-
ords to the hrcation in{irrmation in the
associated LCS records. Some unknown
number of links were no doubt errors <lr
confusions in the use of the interlhce
rather than genuine expressions of a de-
sire firr krcation information. Through a
TLA. there was no wav to determine how
often these unintenti<lnal links occurred.
Obtaining such inlirrmation about seilrch-
ers' inteniions would be extremely difli-
cult to obtain by any means. However, the
linking command keystroke on the menu
is clearly labeled as "Location." It might
be reasonable to assume that such unin-
tended actions afllict all types of searches
in roughly erlueJ proportions, so that at
least the proportional el'fbcts on the re-
sults have been minimized.

Transaction loqs were available from
October 1991, when MILO began opern-
tion as an FBWLCS interf'ace. Though
MILO was not widely used at all ILCSO
member libraries immediately #ter its
implementation, the system is now very
wiilespread, with only the University tif'
Illinois at Urbana-Champaign (UIUC)

still running a signilicant number of pub-
lic terminals with older interf'aces to FBR
with separate transaction logs. Now even
most ofUIUC'.s public terminals and all its
remote logins rrn MILO. Note that the
introduction date of MILO does not in
any way correspond either with the vary-
ing dates on which ILCSO members be-
gan creating lull catalog records in_ the
FBR database in the 1970s or with dates
to which they have conducted retrospec-
tive conversions. Also note that only
those searches conducted through
MILO and through the MILO bypass t<r
c<rmmand-mode were analyzed in this
study. Other interf'aces to FBR store
their transacti<ln rec<lrds in separate
transaction logs.
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Aurouerro ANelysls

A FORTRAN log analysis pn)gram re-
corded an entry in a data tahle lirr every
search serluence analyzed. A search se-
quence consists oli
r A search command that drives a

search ol'the bibliographic Iile;
. Any automatic conversions <ll'a lailed

subject search to a see-re{'erence
search and a title keyword search; and,

r All the transactions to display the
search results and link therntri krca-
ti<ln inl'<rrmation
A seiuch serluence is ended by the initia-

tion of emother search fiom the same termi-
nal. Thirteen search t12es were analyzed as
shown in table 1. SomL search tvne.s make
difl'erentuses ol the same accerr p.iitttr 1".g.,
title keyword sezuches crrnverted lirrm
lailed subiect seerches as cxrmpared to
searcher-initiated title keyword rcarches).
ln addition to the search type, each element
in the data table recorded three additional
characteristics ofthe searches in any given
search-type category:
. The number of retrieved recrlrds

(hits) between 0 and 1,999, listed in
intervals of 1, and a sinl3le category firr
greater than 1,999 hits;
The number ol links to location rec-
ords firr a given retrieval, between 0
and 19, listed in intervals of 1, and a
single category for greater than 19
l inks'
A display code to reflect the biblio-
gnrphic display modes. The display
cotle categ<iy was broken d,,*n int,i'
(n) zero-hit searches, i.e., no display;
(b) searches with or without linking in
which only the short display was used;
(c) single-hlt searches with or without
linking that resulted in an automatic
Iull hibliographic display firr the sinsle
hit; (d) searches in whlc.h the searcher
chose to {irrce {ull displays of some
records and in which any linking oc-
curred liom those full displays; and
(e) cases in which the searcher linked
some records only displayed in short
Iirrm but also chose t<i {iirce lull dis-
plays of some records whether linked
or unlinked.
It would have been desirable to track

whether a given linked record was linked
from a lull or short bibliographic display,
but the unit of analysis wai the entire
search-displayJink serluence rather than
lndividual hits. Therelbre, some compro-
mises had to be made in recording the
display $pe used when a searcher linked
from mixed display qrpes. A future analy-
sis might treat each hit as the unit ol'
analysis. The short display includes
author, title, and publication date. The full
display includes all the elements of the
MARC record typically displayed in on-
line catalog full displays (i.e., tttle, author,
notes, physical description, publication
infirrmation, subject headings, standard
numbers, continuation notes, etc.).

Recorded transactions in the logs nl-
krwed all these characteristics of a given
search serluence to be determined. Be-
cause it is possible lilr a searcher in com-
mand mode to restore the immediately
preceding search. this study treated thl
restorati<ln of a previ<lus search result as a
new search identical to the old search
rather than as a continuation of the pre-
vious displaying and linking sequence.

Having assembled a 13 x 2,001 x2I x5
(search-g'pe x hits x links x display-code)
table that contained the tallies lbr any
given run of transaction krgs, the table was
analyzed hy the same program that was
usecl to extract the tallies liom the trans-
action logs

The program was run to analyze all 38
sample days indiviclually and then to ana-
lyze collectively the high-count and low-
count sample days lirr semester and non-
semester periods as well aus the extreme
low-count days Finally, the program was
run against all38 days as awhble to assem-
ble the overall results that are the main
fircus of this report on the research.

FtNorNcs

Clessrcer- TLA Rnsurrs

The analysis extracted typical in{irrmation
ab<lut searchers' uses of various search
types and access points. Although the {o-
cus of'the present study was on the logged
decisions hy searchers t() link to location
inlirrmation, the qeneral results are ol'-
f'ered here lirr crrmparative purposes.
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Figure 2. (A) Non-Zero Hit searches by Type as a percentage ofAll N.n-Zero Hit searches; (B)
Searches by T12e as a percentage of all'searches

types had the most or least zero hits. For
example, zero-hit seeuches were very
common lbr .subiect .searchers usin{ con-
t_rolled vocabuiary. Subiect searches
dropped liom ,rvei 21.2vo'ol' all searches
to under l4.5Vo <tI'irll searches that re-
tr ieved ()ne ()r m()re i tems, i .e. n()n-zen)
hit searches. This drop results liom the
nearly 70Vo of such sealrches that retrieve
no records as shown in {igure 3. However,
even in MILO, whic.h automatically

EEi! f  g€g E E
l - '

5 '58€ 'Eqvn
:u .€
E i ' F
f b t s
> , s v

€
E

ONon-Zero Hit
0.1=aa2,a$)

lAll Searches
(N=7es,810)



222/ LRTS . 40(3) . W!/l!l

100.0%

9O.ff/o

80 0%

70.0%

60 0%

50.o%

400%

30.0%

20 00

10.0plo

ooo
) / : F o 9 9 9 6
EEEEEFEFS
a s = ' E E v *
6 6 U ;O o p < q E e
6 i ?

JF- i - C v

Ei
€

Figure 3. Percentage of Each Search Type Resulting in Non-7'enr Hits

searches firr see relerences in the author-

ity file and-f ailing to lind any-then cttn-

verts f'ailed subleci searches into title key-

wrrd searches, these converted topical

title keyr,vord searches also dropped from

13.7% of all se'arches to l2.4%o <ttr.<tn-zer<t

hit searches. The shifts in proportion
when comparing all searches to non-zertr
hit searchJs weie towards title keyword,
author, and authority-b'ased subject

searching rather than towards l'ailed sub-
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was and how olten it retrieved one or
more recrlrds.

ever that only about 0.4Vo ol all searches
were series title searches.

Subject searching is dealt with in the
second and more important scatter phe-
nomenon among the sample subpopula-
tions. In Iigure 4, one of the search gryes
with significant scatter is the undi{I'eren-
tiated authority-hased search qpe that re-
sults lrom searchers' ability to use the
lields of one record to initiate a new
senrch for other rec<lrds containing iden-
tical access points. This tpre ofsearching
is probably dominated by subject search-
infi because the option is only presented
to users who have had a subiect search
automatically converted to a tiile keyword
search. However, this assumption cannot
be definitively tested. Nevertheless, the

difl'erent subpopulations. In all of these
cases, the higheat link rates occurred dur-
ing semester periods. At lirst this might
not seem particularly interesting given
that we might expect subject searching ttr
be relatively more prevalent during se-
mesters. However, this is a graph not of
the volume of linking {br a particular $pe
of search compared to all linking; rather,
it is only the number of links per non-zer<r
search ofthe specilic type. Thus, lor the
suhject searching that was done during
the non-semestei periods, the lretluency
with which the search results were linked
to krcation infirrmation was lower than
during the semester peri<lds. In other
words, subiect searches were not only less
{iequently used by the $pes ofsearchers
who utilized the catalog during non-se-
mester periods, subject searches were als<r
less successlul when they were used, inso-

l,,ij;r;. 
r"""".. is measured by linking deci-

ticular access points, directly addressing
the {irst of the two research rluestions

FuNolunNur- NEw TIA REsuLTs

The most lundamental measure oflered
by this study is presented in figures 4 and
5. Both ligures contain plots ofthe various
subpopulations as well as the results lirr
the overall sample. The overall sample is
pkrtted as a bar and the subpopulations as
scatter graphs. One measure of the value
of various access points-which considers
the average number of links to location
in{irrmation that were made firr each non-
7911; 5s21sh-is pkrtted in figure 4. This
addresses the {irst research question
about the value of records in a retrieval
.set. We see that subiect searches resulted
in more linked rec<lrds ner non-zero hit
search than any other seirch q.pe, includ-
ing "converted" subject searches, author-
ity-based subject searching that resulted
Ir<lm "see" ref'erences, and searches on
large headings that resulted in a display of
subheading combinations by MILO.
When searchers and catalogers were
speaking the same suhject language lrom
the outset, the results were best, as meas-
ured by quantities oI linking decisions.
When searchers relied on writers to reveal
topics in their titles, the number of linked
records for the retrieved sets dropped.
When authority-based subiect cnrss reler-
encing was used to try to redirect search-
ers, they linked f'ewer of the resulting rec-
ords as they were lorced away {iom the
originzrl articulation of their rluery

When exirmininc the scatter of the dil'-
f'erent subpopulations in ligure 4, two no-
ticeable characteristics emerge. First, se-
ries title searching was very help{ul {irr
non-semester searchers in terms of their
link rate, and in contrast, this type of'
searching had a very krw link rate lirr se-
mester searchers and searchers on ex-
treme low-count days. The problems with
series title searches are not surprising, but
the extreme dill'erentiation in link rates
between high-use and low-use periods
suggests that searchers who dominate
during high-use academic cycles need
help in knowing when and how to use this
special gpe of title searching. Note how-
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Figure 4. Average Links per Non-Zero Search by Search Tlpe
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hit subiect searches to title keyword
searchei, 29.9vo of all the retrieved re-

cords {or which decisions were made to
obtain location inl'trrmation were re-
trieved by reling upon the subject head-
ings as access points. Subiect searches

were used directly to retrieve 22.0Vo oI

these linked records, lnd7.9Vo were re-
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Figure 5. Percentage of All Unks Made {iom Each Search Type.

On the <rther hand, over 65Vo <>I all
linked records were retrieved by search-
ers using the author and titl e lields. 45 9Eo
were retrieved by using the title or series
title access points, 13.87o by using the
auth<lr or corporate author lields, and
about 5.67o by using both the title and an
author lield. Given that the ability to {ind
material via author and title searchin[ in
MILO is enhanced by the greater histori-
cal c<)veraqe of those indexes, this 6570

figure is almost certainly inllated. It would
likely be smaller in a homogenous data-
base in which all records had all types of
access points. However, even at the s<lme-
what underrepresented ligure of 29.9Vo,
the value of the controlled vocabulary
subject access points {or MILO searchers
is very high. Perhaps having this infirma-
tion c'an be of's<,me help toiechnical serv-
ices manatlers as an indication of how
searchers use ilccess Doints to lind mate-

EOverall Sample

r High Semester
Days

o Low Semester
Days

o High Non-
Semester Days

o LowNon-
Semester Days

x Extreme Low
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rials that they believe are wtrrlh examin-

rng.
The scattering of subpopulations in

subject access points.

ZER0-HIr, INFORMATION OvnRI-oaP,
AND OTIIER SEANCUIN<I PNOSLEI\4S

Figure 6 is similar to ligure 4, b-ut here
data are presented not on the total linking
volume but on whether any links were

made for a speci{ic search. Some search
goals are likely to culminate in only one

iink clecisi,,n rather than multiple link de-

cisions, and it is important to present both
perspec'tives on the search types. Over
StlEo- ol'a]l non-zero-hit sublet't searches
were lirllowed by some linklng decisions.

O{ course, zerr>hit searches cannot be

fir l lowetl  hy l inklng. and thus the l ink rate

f'alls to L57o lir all attemptetl suhject

communications complexity of' subject
searching as compared to title searching
and the inaccuiacy of title keyrrord
searching as compared to combined
author and title searching. In examining
ligure 6, the interactions of all these prob-
Iems should be kept in mind.

Having said thit, Iigure 6 provides a
new measure ot the relative ease or dilli-
c.ulty with which dill'erent access points
are usedwhenwe cr>nsit lerthe perc'entage
ofnon-zero hit searches linked by senrch
twe. That new measure is based on the
.t-^r"hrrs' indications ol success reflected
in decisions to link to krcation inlorma-

tion. lt will come as little surprise trr public
service librarians that low linking rates
indicate the relative diflicultyol'corporate
author and series title searching' Alsrr

tion information. Ol'course, this is par-
tially explained by noting that author
s.uiches as kn<lwn item searches <ltten

thil to retrieve the desired item due t<r

collection limitations However, it is
noteworthy that if we take non-zero re-

sults as a first indicator ol success, then

lisure 3 shows author searching to be
sl ' i [ht ly m()re "successIul" than ke]n'vord

ti t ie searching. But in l igure 6' we have

an indication that author searching is

morc pr()ne than topical searching trr
post-retr ieval disapp<tintment in which

ih" s.nrcher tinds th*t the retrieved set

does not ctrntain desired rec<lrds.
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relatively small prop()ftion ol subject
sezuches chosen lirr some linking and il-
lustrated in ligure 6. Many subject
searches do not retrieve any results and
those that do o{ten retrieve results iudged
not worth linking to location infirrmation.
However, the data in figure 2 show that
subiect searches that "succeed" olien re-
sulf in decisions to obtain krcation in{irr-
mation lirr several items. Zero-hit f'ailure
in a single search, which is illustrated

here, is not the equivalent trf .search-ry2e
lailure. When considered in combination,
ligures 2 and 6 illustrate the {act that sub-
jet't searching is a clillicult cttmmunic'a-
ii.,ns p.,,"rss, hut may be worthwhile lirr
searchers.
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These $pes of kmrwn-item searching
might be I'ailing because of collection limi-
tations, but it might be that many search-
ers over-specifi infi)rmation with these
search t1pes. Keep in mind, however, that
ligure 6 contains no infirrmation about
how prevalent a search tpre was, so the
scope ofthe problem is not as severe as it

sizes were calculated f'or linked and un-
linked searches ofall types. Forthe overall
sample (excluding z"i i-hit searches), the
hit size mode for nll search t)?es-
whether linked or unlinked-wai one.
This unifirrmiw onlv reveals that f'or bet-
ter or worse a ii"gle retrieved record was
the most comm,in result {br all search
types and wils the most common hit size
to be linked or to be lefi unlinked. The
mean number of hits {irr all non-zero
searches and lirr th<lse non-zero seruches
with f'ewer than 2,000 hits is shown in
table 3. That table also includes the me-
dian number of hits {irr linked. unlinked.
and combined linked-and-unlinked
s_earches. For a given search type, Iarge
difI'erences between the mean hit rir" li,t
all non-zero searches and the mean hit
size firr non-zero searches with lewer than

extremely uncertain bnsis firr annlysis be-
cause the standard deviations in retrieved
set size were very Iarge in all cases. There-
lore, it is helplul to compare median hit
sizes lirr linked and unlinked retrieved
sets to see whether sizeable dill'erences
exist. If a particular search g2e exhlbited
an unusually large unlinked median re-
trieved set size, that might indicate that

inlirrmation overload was a problem lirr
the sezuch tl.De because sezuchers were
being discouraged by set size from obtain-
ing location inlbrmation. Further insight
into the in{irrmation overload problem is
possible by taking a higher percentile
measurement on hit size rather than the
50th percentile median. The g0th percen-
tile hit sizes firr linked, unlinked, nnd over-
all searches of all types are erlso shown in
table 3 to alkrw this comparison. The hit
numbers in the 90th percentile qrlumns
ol'table 3 rellect the hit sizes that were
greater than or erlual to 907o ol'all search
set sizes lirr a given search t11e. The aim
is to discover the search types in which
infirrmation overkrad posed particular
problems.

In looking at the median hit size li{-
ures in table 3, and noticing which search

fies have substantially krwer medians firr
linked, as compared to unlinked, hit sizes,
it appears that the only se:uch types prone
t<l inlormati<ln overkrad are the corporate
author search-which is executed as a
keyword search by MILO-and the title
keyword search. None ol'the median hit
sizes was lar{er than 20 fbr either linked
or unlinked retrieved sets, and most observ-
ers would agree that 20 retrieved records
does not constitute inlilrmation <lverload.
Ultimately, however, the inlirrmation in
the median numbers is an indirect rather
than a direct indicator of the inlbrmation
overload problem. We can only directly
say lirr sure that half the searches not
plagued by the zero-hit problem also es-
caped inli)rmation overload problems.

However, by lurking at difl'erences be-
tween linked and unlinked median hit
sizes, indirect infilrmation can be gained
ahout the incidence ol inlirrmation over-
krad with a given search type because a
larqe difl'erence indicates that more large
retrieved sets were unlinked than were
linked At the median level, only the cor-
porate author kepvord and, possibly, the
title keyword searches seem to have dis-
played potential infi)rmation overkrad
problems. M<lreover, in 4 catagrlries
(sublect searches converted to title
kelrl'ord searches; authority-based sub-

.ject searches; authority-based author
searches; and the miscellaneous author-
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TABLE 3
Srzn or Nou-Zencl RETRIEVED Rnconp Sers sy Ssencu TypE AND LINKED Surus

Median Hit Size 90th Perccntilc Hit Sizo

Mean Hits
Mean Hits (Non-Zero

Search Type (Non-Zero) <20(X)) Linked Unlinked Toral Linked Unlinked T<rtal

Authority/ 69 I
Corp. Auth

Corp. Auth. 247.4

Authoritv/ 29 8
Author'

Author 61 8

Audr./Title 49

Ser. Title 90 7

Exact Title 5.{J

KW Title 116.8

KWT as 549
Subject

Subject 90 7

Authority/ 66 7
Subjecf

Misc. 12 |

Authoritv/ 52 3
Undeteinined

Totals 749

51,6  19

rr20 t2
zJ.D t)

45.2 8

4 9  I
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5 8  I
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ity-based searches, mostly derived Iiom
retrieved records and probably mostly
crrnsisted of subject searches, the median
hit size was actually larger lirr the linked
retrieved sets than {or the unlinked sets.
Based on the median data, searchers ap-
pear to have pref'erred larger retrieved
sets lor those search $pes, at least up to a
point, and at least half ol these searchers
seem more likely to have been retrieving
trxr I'ew records rather than t(x) many.

This infi)rmation is relevant to citakrg
design, but it may have even more rele-
vance Iirr decisions arbout collection build-
ing. As will be seen during consideration
of the 90th percentile hit size figures,
there is a point with all search types at
which retrieved sets can become too large
and the likelihrxrd ol'linking decrease.s;
but, what is lascinating is that these rluan-
titative data also suggest that there is a
point with certain search rypes at which
retrieved sets can become to<> small and,

once again, the likelihood of linking de-
creases. Note that the median retrieved
set size is markedly lower firr authority-
based subiect searches than lbr general
subject searches; this is so partly because
authority-based searches in MILO search
only {or precise subject heading and sub-
heading combinations or subject headings
standing alone, whereas general subject
searches search {i)r any occurrence ol sub-

.ject headings or subheatlings in any com-
bination.

Turnin{ to a consideration ofthe 90th
percentile retrieved set size in table 3,
iome interesting insights emerge. For all
search qles, the unlinked 90th percentile
hit sizes are larger than the linked; beyrnd
a certain number of hits. there was an
obvious pref'erence firr smaller retrieved
sets when making decisions to locate some
items. This is in accord with Larson'.s
analysis. H<lwever, there are important
subtleties that should be mrted in the data.
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First, there were some very I'arge re-

trieved set sizes about which searchers
were willing to make some judgments.

Because MiLO,i l l , ,*.  results fobe s<trted

L(l%o <>l all linked subject seiuches re-

trieved more than 129 records and that

ll\Vo of all linked authority-ber^sed subiect

searches retrieved more than lltl records'

Ten percent ot all suhiect seuc'hes that

were converted to title ke;Tvord searches

and subse<luently linked retrieved more

than 72 records.
Still more inlirrmative is the compari-

s()n, among lll search $'1es, between

linked and unlinked records :rt the 90th
percentile of hit sizes. Where the propor-
iional dlfi'erences are smirll between

linked and unlinked 90th percentiles, in-

lirrmation overkrad aPpears not to have

been a signilit'ant problem, except, per-

lraps, Iirr ih.rse retrilevals ol'very large sets

,rf^records that constituted less than 107o

r>f retriev'al sets. The most noteworthy

search t'ypes retrievetl 129 and llu rec-

ords resplt'tively. The relative c'loseness

of these iwo setsirl'numbers, as compared

searches were stlmewhat more likely to

discourage searchers with large search

sets, buf 
.the 

problem was not nearly s<r

severe ils it wtx with general title kepvord

searching, author searching, series title

searching, and especially corPorate

author kepvord searching.

Usn or Brnlrocnenuc
Drsru.lY Moons

Findin11s regarding the relationships

amontl search ty'pe, hibliographic recortl

tlisnlay choices,-Jnd subserluent det'isions

to iinf t,, location inlirrmition are lirund

in ligure 7. Note how o{ien the use of a

uiven display mttde lor the results of a

riven search tyTe was lirllowed by a deci-

r;i ,n to link to i<lcation inlirrmation. There

various display modes but only presents

the likelihu,ti that, when used, a given

tlisnlay motle will be {irll<rwed by a linking

,l".li.ii,t . Figure 7 can he taken as an illus-

tration of the efl'ect of obtaining more

hibliographic data upon suhsetluent tleci-

sions io ohtain ltlcati<rn 
'nt' tt**1i.tn' Frlr

the lull bihliogrlphic display -increased
the likelihtxrd ol'a suhserluent tlecision ttr

also obtain location infirrmatittn' For

other search tyrres (i.e.' exact phrase title,

combined nuihitt-,,nd-title, and standard

numher), a decision tt> display a f'ull rec-

ord seems to have been an indication that

the searcher doubted whether an item

matched a known-item need and was
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Figure 7. Linking to Location In{irrmation vs. Display Mode and Search T1pe.
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hit re.sult lor a broader search (e.q., a
subiect search that results in an automatic
l'ull'display) was unlikely to be linked t<r
Iocation information because the rare sin-
gle-hit retrieval in a subject search of a
leuge collection is unlikely to irddress a
need.

See figure fl for inlirrmation regarding
the actual number of link decisions made
from each display mode; infirrmation that
is excluded {iom {igure 7. The distinction

between the in{irrmation content of the
two ligures should be carelully main-
tained. Figure 7 can be used to illustrate
the efl'ects ol'obtainins additional biblio-
graphic infirrmation .rn linking decisions.
Figure t3 cannot be used this way because
it illustrates the proportion ol all linking
tlone {rom each display mode firr each
search t1pe, but contains no inlbrmation
about how ofien the disolav mode was
used Figure ll only sewes to illustrate the
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tr% oflinking from Short Display

I % of Linking from Auto Full Display

t % of Linking from User-Forced Full

I % of Linking from Mixed Display

Figure 8. Percentage of All Unks lbr Each Search Type Made {iom Each Display Mode

degree to which various bibliographic dis-
plays were used when linking was the end
result. For example, {irr all search results
chosen lbr linking, linking to location in-
Iirrmation was based on short displays
48.47o <tf the time, on automatic lull dis-
plays firr retrievals ofsingle records 30.37o
of the time, on user-lorced lull displays
17.2Vo o{ the time, and on short displays
{irlkrwing krng displays ({rom which links
might also have been made) 4.IVo of the

time Clearly, searchers relatively seldom
chose to obtain additional bibliographic
inlirrmation in order to make a decision t<r
obtain location infirrmation.

CoNcLUsroN

The purpose of this study was to provide
a richer birse of knowledge fiom which t<r
work in understanding the pr<rcess by
which searchers communicate with online
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cation inf'rrrmation. The lindings can be
summarized as lirllows:

r Searches using subiect access noints
constitutecl SO.eZ, .ifall searchJs anrl
22.l%o oI' all non-zero-hit searches.,

o Searcher.s retrieved record.s inSS.6Vo
<lf all searches, ranging lrom a low of
30.77o |i>r subject searches to a high of
95.67o [or authority-ba.sed .subject
searches.
An average of I link to location and
circulation infirrmation was made lirr
every non-zer<l hit search, ran[inq
lrom 0.37 links per authority-ba.seri
corporate author search t<l 1.56 links
per subject -search directly using the
subject headings.,
OI'all linked records, 2g.gvo were re-
trieved.by use of the.subject heading.s,
45.9Vo by using the title or series titie
access points, 13.87o by using the
author or c.orporate auth<lr lields, and
5.6Vo hy using both the title and
author lields.

. Clearly, a s-i6'nilicant pr6p6fti9n 9l'all
relevant record retrievr,li wer. hased on
access points other than the minimal
author ?rnd title lields. However, it is
e<lually t.lear that tho.se minimirl lields
were very useful to a large number of
catalog searchers firr retrievinq a maiority
ol'the records.jurlged sullicientiy i nteresi-
ing kr warrant linking to krcation inlirrma-

There are indication.s that access

more important than rich description 1irr

There might-be an_important message
in the linding that subieat searching ap-
pear.s to have been le.ss succe.s.slul lirrnoir-
semester searchers than {ilr semester
searchers. Subject access <lf one kind or

topical searches increases relative to the
volume and value o1' known-item
.searc.he.s.

It is interesting that, lirr the infirrma-
tion system analyzed here, searchers dur-

advancing levels of academic inr1uiry.
N<ln-semester searchers' l<lwer suc-

ces-s rates might be a message about the
utility of online catalogs andirther inlirr-

While the data in this study, and par-
tic'ularly-in ligure 6, ofl'er orrly-<rne mlas-
ure of the difficulty and eaie of use of
access points, the-reality is that all types of
access come with c<lnstraints, including
constraints of the collection. We do noi
know to what extent subject searching is
hampered by collection'constraints. \4/e



must look at the searchers and their inter-
actions with the records in many di{I'erent
ways to understand the constraints and
difliculties, but we should be carelul not
to assume that dilliculties in access point
utilization necessarily indicate a lac.k r,1'
usefulness ofthose access points.

Ease of use is not the only indicator of
the utility of a given access point. Another
way oI'stating this is that dilliculty in utili-
zation (i.e., {'ailure in a given single r1uery)
is not the only indicator ofsuccess rates in
the total utilization of an access point.
Failure of a particular rluerythrough zero-
hit sets or inlirrmation overload is a natu-
ral part of the communication process in
the overall search.

Communication depends on this I'eed-
back pnrcess. We should he carelul not t<r
stifle communication with the catakrg by
designing in assumptions about what the
catalog should say to the searcher. Some-
times it is very important {irr the catakrg
to communicate the large number ol'rec-
ords related to a qiven search.

The median and 90th oercentile hit
size numhers in tahle 3 raise serious <1ues-
tions about how concerned we should be
with the inlirrmation overload problem in
access point utilization. These figures in-
dicate that we should not make sweeping
assumptions about what constitutes in{irr-
mation overload firr searchers. While the
data give no indication of how well search-
ers were ultimately served by retrieval sets
of varying sizes, the willingness to obtain
Iocation inlirrmation lbr varying retrieval
set sizes suggests that searchers were not
immediately def'eated by inlirrmation
overkrad problems as we might have ex-
nected.

A caveat about this analysis: Searchers
can use an online catalog to find some
tlpes of useful inlbrmation without need-
ins to link to krcation infbrmation. This is
thi case, Iirr example, when bibliographic
inlirrmation is needed to clarify a citation.
These 'are common uses of catalogs, and I
was not able to detect and report such hits
as "successes." It is not sale t<l assume that
this problem alllicts all search strategies
equally. In traditional krcal usage, .subject
searches seem much less likely to be put
to this use. Moreover, it is also becoming

more common lirr the Internet-accessible
catalogs of large academic libraries to be
searched by nonborrowers who tum to
other borrowing sources and so do n<lt link
to location infijrmation but only use the
catalog as a guide to the extant literature.
In this study, I made no attempt to esti-
mate the number of searches that do not
necessitate linking to location infbrmation
as pzrt ol the iniirrmation-seeking proc-
ess. Because a major aim of the study is
the determination ol the relative value of
various access points, this is an un{brtu-
nate, though pr?rbably minor, limitation.

Systems designers must not only seek
to help the searcher interact with the cata-
k,g as Wiberley, Daugherty, and
Danowski (1989, 1995), Hickey (1990),
and Prabha (1990) suggest. Systems de-
signers must also be caref'ul not to get in
the way of a communication pr<lcess that
necessarily involves f'eedback (even iI'that
Ieedback kxrks like f'ailure). Transaction
logs must be investigated with a subtle
understanding of the c<lmmunication
processes they reflect. Designers need to
understand that what appears to be infirr-
mation overload is ofien a matter of the
system informing the searcher about the
nature of its content. S<lme searchers will
take the first f'ew postings {iom the system
and declare their search a success. Some
searchers will take the leedback and un-
derstand that they can potentially enter
more specific searches to match their in-
terests more closely.

While a decision to retrieve location
inlormation is not an indication of ulti-
mate success in the infbrmation retrieval
process, providing inlirrmation that {lcili-
tates that decision can improve the proc-
ess Therelbre, the data in this study can
be taken as a useful guide to how access
points serve searchers.
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