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WK A H AR B R s & RHERE - — i S A 2R R
AR AR IIRE » HIH=RG OB R th G 1560 P & e LS F R AR RIS
ff - PubMed HYFT 2 FHERLIAE » AR (explode ) ~ REA I EMMALAY 2 SCRT |
% HEHEEARER i B — i (50 P & 1S R AR ta i IR - (Gt TRy 5 R
T (exhausitivity ) FZhRE 6 FHE A L H ST BEEREARIRR SRR R - &
A TE ) - 6 E R A R MR EiE - 1 e EE AR
BB RAG SRR T EE R e W2 S 2 A R E AR A By
[l o H—2 00 R tERE SO rTREHERE AE AR SO SRAVER R » T
B TRIERRAGR LTSIz - HK - B E H e AR
RAGUKIL—F - S S A RS 1 T S FI T -

EEHREEET - RGP R A R E i A0 - A B
B ZSE MM E TR KR M — S E 2R (Belkin et al., 1982) - fE HENER
SIREREE - SCRERE R EAHE S - AR — M s [ F E ks sR A all
FEER - #92-31EF (Jansen, Spink, & Saracevic, 2000) » A5 - i HEEERR
RERYFEFR AR A SRS o R RER Sl R AR =S R HL ik
ZHRERENE - T — B AE @ A TR i s iy 7 SRR S R & e
HIR Z iR s DS UGS -

ASCHTAIERAT MAP (Multiple Access to PubMed ) /111 ( FFffg%— ) » BIE R
F1F EE FH 2 026 A 18 S5 SR G R Eort b B i AGAm SRR L R Bl Me SH
PelEase - dRHE L E R EBAEE# » DA R B UG A SRRk
MAP J7 T e A e 2 2 N E R AC R R 3 B R MeSH EEFRSERK
AR T A RE kR =2 LA o Bh B0 FH B8R - LB B B PR A A2 A 5 i Bl
Hearst et al. (2002 ) iz H Y Jeg T =031 AR -

A MAP/ TR LAY SR - DMHERBE A B e nE R i
IR+ Rl A SR AL O F R AN S8 A B T T EEAG - R R T
fifi 72 B S BB S FIR I e AER SR £ (relevant set) » DIHEREEE
(batch-mode ) TR ARHE - AWFtie—E R B = m ML /7% (Tang,
2009; Tang, 2006; LR » 2010) - HIfE & B B H BRI TE R REARMOR HIEE
% FEREH LA THIAE A B SR ER R R SR

.~ MBS

2 SR R BT A R AR o B TR A A A b SR R 2 A T )
FEEHGNTERAURTEE L - fE HEERIZE S (control vocabulary ) 25 [HYE
JiE - AR AR [y ST T - IR EERRE S IEREE T - RIRTHIH]
A B LI AR AN, F B LR (U - T AHRA B BRI R B 2 e F 50 &
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POE AR RY S SEER - DL E B A #EE (automatic query expansion ) BY,
i A B iR (interactive query expansion ) » fEHHHENHY R SRR 2L AAA 150 FH
- B HEREZ SR (Koenemann, & Belkin, 1996) « [ —Heflr 435
AlERR SRR (Harman, 1988, 1992) » TRt A WSS B &UF I 52 B
[l ~ RS E) LSO IS S5 05 2 MEAHRR R (implicit relevance feedback ) 2
TSR byt E M 2R AR S B U4 #8 ( White, Ruthven, & J. M. Jose, 2005 ) °
AN 2255 R i FH 75 HH B I AR Y Al s it 3 U7 XA R4S 53 # (local
content analysis) ( Croft, 1996; Belkin et al., 2000; John & Jose, 2006) » DL 5z B3
Al P B AR = P B AR A AR B2 R HEE U4k 8% (Huang, Chien, & Oyang,
2003) « HH g e Bt E RS MR Gk - 2 &E#EH
B AR - G B e R A L R AR A Ry ARl i ny s - B
BN AT R HEHIRE B IR T HE A R DI B RHE R HTHY 1 S LU B A
R B EEREEEII IO RS R A L AR A R R MG S HES (Hearst et al., 2002;
Lin, 1999; Pollitt, 1998) < [ho} » TEBSEERIE kbR T » JVE IRFEE @]
Zd%2 ( Doms, & Schroeder, 2005 ) 5z X i34 (Goetz, & von der Lieth, 2005;
Perez-Iratxeta, BORK, & Andrade, 2001; Plikus, Zhang, & Chuong, 2006 ) HrfHy &l
[ b SRR B AR A FE i e et
BT ARVE S Kt 25 DR 5 [ AR Fy ) B 42 338 21 Vi B9 A B 58 FH 35 i e i — [
J& + Shiri fllRevie (2006 ) KHH R 5 [ B Y B G R R RM oy
1. e N AR (B« AFEsRy [HUrh RS Rg - %2 [A] - AHBARYBAMRC B2 E
PR s s e A ARV H Y b - S5 285K [t DIE A — 26 B 5 R
ARSI R DUE Bl P 2 e b o e B Ay -
2. =511 [l (search thesaurus) @ =58 [HL N MR Ry B A Im & 585 |
i A KRR - BRI - BEFEEAG (entry term ) FIEL
TRBLEE & SRR AER= T -
3. HEMbaER s [0« BEAGARe L B R (R AT B 2 215 [ - AR R R
5|4t Cassociation thesaurus ) » FAI%2.Z BRI FREE VLA Gl G B Fa) s [R]IRF H B
AR R L BA (R B U B A i FITR -
Kristensen {1 Jarvelin (1990 ) fiff 5%/ NEUR 8 =R 5 | AR [RIKGR SRS HESRAYRK
AE » BB E2 R = L PR EAE - AR S =R [T 2 &
FHEAIAEERREE - HIRGHE 17 5 Mgzl « A= ~ FRT R - G
R~ MHBFRER ~ $R O SR TR EISCR BB HERRRGR « it lR i =R [t
ENFREGER TH - (i SR 2B e RS R -
Spink (1995) gl 1A [E]GAIZ E BRI AR s SR FE R SURRAYRREE - B
HIEERGE ~ (LB L&) ~ R~ 585~ fERERESCA AN - HAsR s (M5,
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BRI TR » AR K rp A A8 o K5 R BRI S A E R [ B AR KGR
o B S A e SR R SR [ B AR B R E A U SR B E R R 4 -

LSRRG IR [ n] B B A 2 e B A s sk IR A5 - [RINFRE
WM ERAG IR (IS BTSRRI AR REAE o AN SR T ARl
FH & A A AR s OB R DISCE eI aa R 3R AR AR b+ IRIT BE & mlsEEsa
H R By R iR A —2& ( Dumais, & Belkin, 2005) °

Efthimiadis (2000 ) 78 IR S8 Y) 75 EE Bl IR SRy &N Kok &
HEMH ST SRR - HE W INSPEC & R HFIE BT
W B4 AT 25 REBENFE RABBCIRER - DRI - logh RAHRARE(L S
FIEAGLERER - HAERMEEG L0y E BB e RS2l B B & T
3K IEERAIFEE (assigned ) FIRERVYEE - G HHE FH UG58 TR A
WFSeaRE - HRIED R VUEES Y - AR RS E T RER iR
R SRR S 3 P 18 2 Gl e I FLEA R AR A 3 BRI SR B AR 5 AR R TG HI T AR
ZHH B ~ BESHREIR - BB FHE - TEIISHREES > DL
BARA ARG SRAHRRRTAS + e R B S i e i S P = 3

LI ST AR B SR RN 3 A 3 B R B SRR T 7 AR Y A AR e B R I s
FEHAF R RGN - W AR S B LA A P R R R e ke
HOEERRVIRIR - BURE 1 BB ERIFR T 2. MHEE » 3. Z5EA (no better term) »
4 FBISREESE - S0 QIR R S 4 35 BH AT 2R 45 i 0 5 e R A LR
e G AR RAGR - Q03RS [B RS g 204 - SRR SRR « 286
R YVIIAE RN S 2 R R FBHRE - a8 fas HZ eIt s - i
P IEE BB R Fy © 34 % TEBHEERATR » 66 % A E GRS B YA e 7
i o B LERIIRZ LR N AR 46% ~ EATFH 3% ~ FHBHF 17% © MikGSRSESHIRE
RIS LB WA 23 S B R R 0 A 3 RIS » EEE A SIS B RER
AR TE R FI B s e T ELHL - IHFSURG SRR - BRI T RIS ENE H
PR 2 AR Sk (Efthimiadis , 2000 ) ©

Shiri flIRevie (2006 ) FAZFI A TR | BUHBIH R & A i
HENTR - HITFeE S BRE Ry s e - ZRHIEEE 30 ABRTERY
90 X3Zi#E OVID /MR CAB F & RHERIMRER - BRI TH MG ~ B
Fag ~ Bhk o HIFSEHEREH - AR RZNHEINER ARG EE RF - FH
RS ST BRI th gy s B A B R [ BRI A B SR (5 R 22
T E AR R S A o 534N o (R B Y SR R g
LSRRy OB SRR -

Tang (2007) i FHHEE M:AFZE (longitudinal study ) BF5E 19 %4 BE A SE
Bl MeSH RS [BLFTELGHHUBIEE /A - WFFe g 5 =V 2l
FEHTIESF  DHACHWEERRMEEN ARG [ HEEN N mEE - I
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LIRS 2 EERN R R B R - SRR R 1055 - F5E 5
o SZHEEHA GRS MBI N nyEEEE - DUREA 1 AR & 22k
LRTRERF R - 3R [ T B P i s A PR RS By B3 (Tang,
2007 ) °

=~ WhsERE

ABFFEHI HAIAER T G MAPEAR — {8 2 Bt P22l Fr] de U R Rl e e 3 /1
M+ fEA BB RS BRI B =R TR ) - 1R E & ARG
WIRHBRSCIESERITGEI T AR L B S B AR B R AL R ARAN T iA 2k LLig i
FHAELE MAP B PubMed JFURS M HIFIEERGK © LAN - ARFTERAsE 1R
IRKRERE A3 & 32 E B A MR FRE A AT 52 - 5 - BAMEEE 1A AR
WIRRE - EEFSRMIIREE R AN » 8RR L sl AN AR A TR ]
RESE TR BB B R B BGER - SRR - AT Ry R fE e -
1. SRS E - PRS2 AR B T A B AT RAR SR A B s B 2 A P
ANE - BRFEIE (BRI AEIRTR ) BILLER - ] AR ERE Henydl
s DUR SIS EEUAIN 1 AL B R IS AR L SE T (goodness ) Y
FIET -
2. BERAERAVEE ¢ AR AE T RAER T — {2 BRI
BRSCAFRIRHE - R B BE S RIRE 7S H B0 A S A SR A o (e
71 EE DA R AR RE SO -
ERIT R AHEBI SR B LR AR A B - S EAA RN T
Fo o 12T R AU A Al RRAEAR AR ER ~ R REC R BB ASE - DL
AR AT R I — A B RIEEL N ARG TIONTE G ik R A TR -

P9~ WE5ETi ik

() =TS

FHFR A BIF 2 B v R B 5 T E S P Bl g R A AR AU R SR AB 85 -+ A fe il ke
A5y FRANME P35 T R B B E AR — (i E S st R — R B 2 RRE - HATLL
i FHE R B Ay AL BN UAR SRR AT - WISeB R Laat — SR =S
B R DUE B ZORZ I $HEHE LB R BB TR « ARWFIEE AL i 5
b - SRR MR ATREN: - ARSI E AR H CHIE (genuine ) B
R IR —fsohe sk BB R EBEE THOE (assigned ) BERITHS (task ) U5

ARWTFERPRER DAL B I & AT K IR se & Fris e R LB E Ry
EAHTEAL Cunit of analysis) » ANLEGHVFENA — « —RAFAFRHTEERRE
B AEMIAT B IR EE RGBS IR RRRAA SRR -~ At —2k - S2flE
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ERE AT E RERE  EHRER R AL EBEEAET R - Bl A
U REE BB R EE 2 L E B AR TR RIS 5 » I e U5 Bl
HEBEAENFAFESR (Borlund, & Ingwersen, 1997, 2000 ) » AREEREEEAN
PR AR EIRIN S - BE T AFRGE R E R R -

B EERIE B RERITER R - FER AN A AR R B T 2L Ry
HIEN: - AR AE RSB « ISR R TEHAENAESEN T
AU - 5 EREUE FIF e AR R B A =X R A [EIRY = 5
FARE SR - BRI R B A RIS - RIS LU
HEBEE NG RO RRER - WISk i S R En @ -

() EhEEET

Ahge LA E & H] (repeated measure ) JEEEHER » B HESKLINR
fEl/ 1 (PubMed Jt MAP) kg ZRRE » RMfg—ARsR iR HT 2 SR 305 58 B R
ETEHET TARSR B Sl o] DAPERI AR R (request) N[EIFTES AR RV S &
(variance) G MIGEME AR ENYJT & o (HIE—3 5T A BHEEN JABS 1 R 73 fE &
BB AR — BRGNS ER N 2R R o RtEhln]
RERAERIRIFAAE - SHE ISR T K bR R IR B AR R BE - Tl
S — R T R ER G DU EE TR — KR - SZHlE K pkhas
FRIREIUEH oz — TR - ARERHEREIS— T -

B MWER TR - AU - DU T Z 72 8 REGR 1 e #
Bl S E R PER R IR B PR eV — N AR A AR T E R E
o RSN T AR EE PR 2R - HEHIFER LA A
FREPESE BA A A B IR T o S A R T R P EE AR 22 2 -

)1 EBwmaywmk

EERi) PubMed MAP
1 PRIEE AR EE ARTEE AR TEE
2 ABRFE PRIEE AEETE PRTE

MAP PubMed
3 BT  FABIE ABIE  TAETE
4 AHELE FEBEE  AHBEE PR IE

E) W TH

HERA T

FliE oa B RBAFT L R AR LRI R - FATHIE T #2006 2007
£ PubMed ATERIE EACSR - MEEMEEH 120 BEEE/ISR - DU 1 E 9T ERN
Tl THEAFEATGE 153 8 » WHLEEE 1 & 6 T8 MeSH A% LU G5
B H A ORI AL B ORI /i R E o ek BB ek R

Vg L By http://morris.lis.ntu.edu.tw/map/new/medlineFre2.php
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1. EEEHEBH MAPE ARG - SR KR A PubMed =551 -
2. g - R EF I PubMed A B A MeSH Translation Table THEE » #&H
{5 & I A R GA B ERY Me SH 3R] » BRI BEHI#&# A " lung cancer |
MeSH Translation Table & E #5525 " lung neoplasm | °
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H 1T 200 {8 B 3% Rl 2 AR BRI H At Me SH ARz E R 2 & 134G - fE1R
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Fi7 200 fEFGRERAI B F Ry i an sy 2K
4. 38 200 AR HE e PRI R E B AR =GR 4L B (co-occurrence ) Y
$ESR L B E IDF (Inverse Document Frequency ) 2RHLE e
5. BEENHEREMeSHE FE 2B EH T - WEMEBGEHE -
{5 FH 3 P R B sk 2505 Shan sk -
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% o
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AR - SFROREEE AR HRERANTR 3 e B 1 - #5RBURZHEHAER]FH PubMed
Kz Google Scholar FISHEEAZAHIT » MT#HY MeSH B E515 [ HiL K2 A b ba =R A1
WA o HEBlL - AR O I WA B SRR fE L SR AR SR
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s H A HEI TR
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AR AR BLEE T i 3 e M AR B B A AR 23 AR BRI - fRELJaccard fREK

(Jaccard’s Coefficient ) HEfT3EE - AL EI(AB) = KCBB} » AN BEW
UG 2R B A A B e TIPS 2E A U B R IR B I 0 R R a2 » DL
WA S B AR A 3 e W R LB R AR /1 [T 2 A S RER B MAP ST TS
A PubMed /T HIRESUE ST L B - il EH - Frilfiase - BRI
& FBRIE S A B A SRR L B i Pl 7 A o FHEE AR b, - ARIBSZHIE by K.
RGBSR - WE SRR 2B T SO AR R e i s B -
K AR RBANFROR 2 OB H AR KB - Bl AR SR 1
IRAS IR TP TR R R H S -

(&) ANES TSR R

AR Z 2R R A0 2 2lE 7 FSEE TR ER - AR
AR T 2 A B AR AL S B BH B 22 52 (1=3.31, p=.001) * PubMed /7 ifi
(m=.54) ZHPUE SR MAPATE (m=.40) » PLESREREH T 65 & FF PubMed
IUIAIRE » HRMEREE I B AR SRS IR A Bk EE A ik R se - Rt R &
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Abstract

An interface, MAP (Multiple-Access to PubMed) was proposed here to
provide MeSH term suggestion for PubMed bibliographic search. This paper
reported the results of an experiment comparing users’ search behaviors and
performance between MAP and regular PubMed interfaces. A total of 44
graduate students in Bio-medical domains in Taiwan participated in the study.
They were asked to ask for two information problems of their own alternately
with the two interfaces. Comparison were made between the interfaces in terms
query “goodness”, result quality, and impact on users’ querying behaviors.
Information regarding the attributes of their information problems was also
collected through questionnaire so that the effectiveness of the interfaces with
different types of information problems can be explored. The results show that
1. Topic familiarity would influence users’ querying behaviors; MAP had a high
impact on users’ queries when searching for unfamiliar problems. 2. MAP
was shown to be helpful, especially when searching for search requests that the
users had not attempted before. 3. MAP was most helpful in generating new
research ideas. 4. MAP was shown to be able retrieve documents buried deep
down in the initial returned results.

Keywords: Interactive information retrieval; Query expansion; User’s
behavior; Term suggestion system; MeSH

SUMMARY

Introduction

In today’s automatic indexing environment, users who input short queries are
often faced with an unmanageable volume of results. Arguably one of the most

* Principal author for all correspondence.



436 Journal of Educational Media & Library Sciences 49 : 3 (Spring 2012)

difficult tasks in information retrieval (IR) is the representation of users’ requests
(Belkin, 1980). Search engine users typically submit very short and ambiguous
queries (Jansen, Sprink, & Saracevic, 2000). The ambiguity of user requests
stands in direct contrast to the comprehensiveness of document retrieval. This
disparity often results in unmanageable search results for users of a heterogeneous
and massive bibliographic database such as PubMed. Several system features
of PubMed (e.g. default “explode” function and free-text indexing in title and
abstract fields) that aim at facilitating end-user searching tend to increase indexing
exhaustivity and therefore favor search recall at the expense of precision. Faced
with an unmanageable volume of returned results, users are often left with few
options but to hastily browse the first few pages.

The enormous size of the returned set causes a significant barrier between
user-system communication, which is especially severe in search situations where
users are searching for unfamiliar topics or have only vague information needs.
Without timely feedback from the system, users are unlikely to be able to interact
effectively with the system and refine their searches.

One approach to bridge the breakdown is to provide a term suggestion
function. To address the communication breakdown, an interface was created
for the PubMed search that utilizes MeSH co-occurrence information to provide
support for users’ query construction. A MeSH term co-occurrence database was
created, using a local context analysis approach where MeSH terms and other
bibliographic information, such as authors and journal titles, were extracted from
metadata. After users submit their queries, the interface will input the queries to
PubMed and identify proper MeSH terms so that other MeSH terms that occur
with the target query terms can be retrieved and presented to users for term
suggestion.

Research Questions

Our research question is two-fold; firstly, we were interested in knowing
whether the system is effective in helping users in constructing their queries; and
secondly, if the system is useful, under what kinds of search situations is it most
useful. The effectiveness of the system was evaluated by the “goodness” of the
queries, as judged by the users, as well as whether the system was able to help find
relevant documents that might otherwise not be accessible. Several performance
criteria were used to demonstrate the potential benefits of the term suggestion
function, including comparison between users’ initial and revised query, and user
assessment of the “goodness” of the queries. Using genuine requests also allowed
us to investigate whether the effectiveness of MAP varies in different search
situations.
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This paper reports on part of the results of an experiment comparing MAP
and regular PubMed interfaces. A total of 44 graduate students in Bio-medical
disciplines in Taiwan participated in the study. They were instructed to query
two information problems of their own alternately with the two interfaces.
Comparison were made between the interfaces in terms query “goodness”, result
quality, and impact on users’ querying behaviors. Information regarding the
attributes of their information problems was also collected through questionnaire
so that the effectiveness of the interfaces with respect to different types of
information problems could be explored.

Research Method

As the function of the interface assumes active participation (i.e. selection
of terms from the suggestion list) in the IR process, a traditional, batch-mode
evaluation is ill-equipped to evaluate its effectiveness. Thus a novel evaluation
methodology was employed to address the challenges involved in evaluating an
interactive IR system such as the term suggestion interface proposed here. The
most significant aspect of this methodology is that it uses real users doing real
searches on real systems, instead of using assigned searches common in traditional
IR evaluation.

Table 1 summarizes the research procedures and data collection instruments.
In the pre-search questionnaire, participants were asked to characterize their
search requests. They would then conduct the search task, which involved finding
what they believed to be the 10 records most relevant to their information needs.
They were also asked to write down their ideal queries at multiple points during
the experiment: first before the search began, then after their session with either
interface. After both search sessions for the same request had ended, participants
were asked to assess the “goodness” of the queries (before and after searching)
they had input and the degree of relevance of the 10 records they retrieved from
each search session (20 records in total) on a 0-6 scale.

Table 1 Evaluation Procedures

Fill out pre-search questionnaire
* Search request
« Ideal query (pre-search)
» Answer questions about the current search

Perform search task
« Retrieve 10 relevant records with either interface

Fill out post-search questionnaire
* Ideal query (post-search)
* Self-assess goodness of queries (pre-and post-)
* Relevance judgment of 10 records retrieved
« Self-assess satisfaction with results
* Perceived usefulness of interface
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Experimental design

Genuine requests

Participants were asked to characterize their search requests with chosen
attributes such as domain familiarity, and whether it is a new or revisited search.
This provided an opportunity to investigate the interactions between these
attributes and the interfaces on various performance criteria.

A repeated measure experimental design

Table 2 shows the design used in this study with the interface as the within-
request factor and topic characteristics as the between-request factor. Participants
were randomly assigned to one of the four groups in which they would search
their own requests, starting with one interface, then moving on to the next.

Table 2 Graphic Representation of the Experiment Design

PubMed MAP
1 More familiar  Less familiar More familiar ~ Less familiar
2 Less familiar More familiar  Less familiar More familiar
MAP PubMed
3 More familiar  Less familiar More familiar  Less familiar

4 Less familiar More familiar  Less familiar More familiar

Research instruments
See Figure 1 for the screenshot of the interface':
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Results

Table 3 presents information on participants’ subject discipline. All
participants were graduate students from various health science related disciplines.

! The interface can be accessed at: http://morris.lis.ntu.edu.tw/map/new/medlineFre2.php
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Table 3 Participants’ Subject Discipline

Gender

College Male Female Total
Medicine 3 6 9
Public Health 4 2 6
Life Science 3 4 7
Science 2 2 4
Engineering 4 3 7
Bio-Resources 6 3 9
and Agriculture

Other 1 1 2
Sum 23 21 44
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Table 4 compares users’ querying behaviors, such as initial-final query similarity,

the number of added and deleted terms, as well as the number of submissions and

records browsed by users in the search process. The results show that when using

MAP, users’ initial and final queries (as defined by Jaccard’s coefficient) were

significantly less similar than when using PubMed, which indicated that the MAP

interface had a large impact on user’s query (re) formulation.

Table 4 Comparison of Interfaces:
Users’ Querying Behaviors

Interface Mean  SD n
Similarity PubMed 54 31 88
kot MAP .40 27 88
Added terms PubMed 1.57 1.54 88
* MAP 2.58 2.01 88
Deleted terms PubMed .60 .90 88

MAP 82 1.09 88
Final query terms PubMed 3.66 191 88
* MAP 438 2.09 88
Number of submissions PubMed 3.74 274 88
kot MAP 527 278 88
Document browsed PubMed 89.63 60.10 88

MAP 92.66 63.32 88

#p<.05, *¥¥p<.001

Table 5 compares users’ judgment of the “goodness” of their final query

for each interface. The results show that MAP generated queries with a higher

“goodness” rating, especially when the search had not been attempted before.

Table 5 Comparison

of Interfaces:

“goodness” of Query Term (n=88)
Interface Mean SD n
New search PubMed 4.21 1.10 28
MAP 4.79 .69 28
Revisited search PubMed 4.55 .89 60
MAP 4.70 .87 60
Overall PubMed 4.44 97 88
MAP 4.72 .81 88
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We compared the mean and median rank positions of records judged to be
relevant by the users when using PubMed and Map in cases where users input the
same initial queries in both interfaces for the same search requests. The results
showed that MAP was able to help users retrieve documents buried deep down in
the returned sets (i.e. lower rank positions).

Table 6 Comparison of Interfaces: Rank Position of Initial Returned Set

User Interface  Median Mean SD Min Max Range n
2 PubMed 134.5 131.17 54.25 39 197 158 6
MAP 503 516.17 25939 219 829 610 6

24  PubMed 52 54.80 38.17 11 139 128 10
MAP 78.5 99.50 50.36 38 167 129 10

25 PubMed 440 487.83  182.87 345 820 475 6
MAP 1393.5 5078.83 651336 366 13812 13446 6

27 PubMed 38.5 44.90 34.60 2 103 101 10
MAP 42 54.10 44.73 7 128 121 10

29 PubMed 133 115.10 42.80 52 171 119 10
MAP 90 114.60 58.50 58 254 196 10

30 PubMed 60 69.50 30.05 39 121 82 10
MAP 476 483.00 20792 194 867 673 10

31 PubMed 695.5 687.63 38774 629 745 116 8
MAP 1371.5  1459.13 79321 616 2549 1933 8

32 PubMed 107 103.29 38.90 33 160 127 7
MAP 151 162.71 97.45 33 297 264 7

44  PubMed 88 84.90 32.79 37 125 88 10
MAP 71 141.00  198.15 26 676 650 10

46 PubMed 583.5 873.70  803.87 90 2420 2330 10
MAP 2519 240430 1049.45 1063 3586 2523 10

Figure 2 and Figure 3 show the rankings of the records saved by user #2
and user #30, respectively, using PubMed and MAP. The figured demonstrated
visually the capability of the MAP interface to “unearth” records buried deeper in
the initial returned sets.

1000
800 e
e 600
5
§ 400 —9—PubMed
200 M MAP
0

1 2 3 4 5 6
Records saved

Figure 2 The Original Ranking of
the Records Saved by User#2
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MAP

1 2 3 45 6 7 8 910
Records saved

200 [

Figure 3 The Original Ranking of
the Records Saved by User#30

Discussion

The results show that 1. Topic familiarity influences users’ querying
behaviors; MAP had a high impact on users’ queries when searching for
unfamiliar problems. 2. MAP was helpful, especially for search requests that
the users had not attempted before. 3. MAP was most helpful in generating new
research ideas. 4. MAP was able to retrieve documents buried deep in the initial
returned results. Our study demonstrated the feasibility of using real participants
with real information needs in the context of interactive IR evaluation. It also
showed that the characteristics of users’ information needs might be an important
confounding factor when assessing the effectiveness of an IR system.
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