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ProblemStatement

1. Evaluationof DLs

(a) Collectionevaluation:impact,
relationsamongrecordsin
collection

(b) Usercommunity:characteristics
andstructure.
2. GeneralApproach

(a) Userretrieval patterngecordedn
DL senerlogsdeterminenetwork
of documentelations

(b) Documentimpactanduser
communitystudiedby proxy of
graph-theoreticatharacteristis of
documentnetworks

3. Structureof presentation:

(a) Methodologyfor adaptve linking
from userretrieval patterns

(b) Determinaion of document
impactmeasures

(c) Characteristicef usercommunity
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Journallmpact

preceeding
1. Defactostandards ISI JCRcitation

(b) B = numberof articlespublished2
database

yearspreceeding
(a) Numberof citationsto articlein

journals 3. Integral partof the evaluationof:
(b) Normalizedby numberof (@) Journalimpact
publisheadarticles (b) Quality of researcH{individuals,
2. Impactfor yearx, journali atyear departments;ountries DLs)
x=IF(x,i)=1§ (c) DL impact:IFsfor collection.

(a) A =numberof citations2 years
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Citation Frequeng andthelSI IF

(a) Citationsof graypublicatonsare

1. Validity: notcounted
(a) Author motivations (b) Webpagecanbefrequentlyread,
(b) Biases but not oftencited: is it not
influential?

(c) Do citationsindicateagreement,

oppositionjmpact, 3. Citations:staticanduniversal

recommendations? (a) donotchangeovertime

(d) Few authorsmary readers. (b) donotadaptedo specificuser

2. Technicalreports digital publications? community
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Our approach
(c) Goal: capturedocumentelations
1. Focusis usercommunity not author from collective retrieval patterns
citations (d) Documentnetworksanalysis
2. Usagedefinesdocumentelations (graph-theory)
(a) Usercommunityretrieval patterns I. Documentcentrality: impact
determinedocrelations ii. Structureindicates
(b) Co-retriesal: evidencestrengthens characteristis of user
documentelationweight community
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Basicprinciplesof documennhetwork generation

givenperiodof time labeled;.
1. Userretrieval behaior exhibits certain

i (b) Reconstructeffom sequencesf
regularities

retrievalsfoundin DL senerlogs
(a) Userinterestgesultin propensity

for retrieval of relateddocuments (c) Retrieval: broadcateyory (ary

_ _ tokenof userinterest)
(b) Documentdrequentlyretrievedin

closetemporalproximity are 3. Pitfalls

associatiely relatedto a degree (@) DL needgo maintainretrieval
correspondingo theretrieval logs

frequeng.

(b) IP oftenusedasuserlD
2. DL senerlogs: definitionof

_ (c) Operate®n statisticalregularities,
co-retrieval event

l.e. pertainsto usercommunity

(@) A pairof ary two retrieval NOT individual users
requestdy the sameuserwithin a
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Generatiorof co-retrieaval events

useriD data/time DocumentD Service
100  24/Aug200117:1252 0272171614,;4;80_ddacfrtip SciSenrer
100 24/Aug/200117:1441  016827425;4499 prtuauma  SciSerer
100  24/Aug200117:1543 009784%8;19;2281 apiaaaortars SciSenrer
101 18/un/201:1203:04 0020722538;3;347_otfrim SciSenrer
101 18/un/201:1204:40  027800&2;19;3211 aotdfmfct  SciSenrer
101 18/un/2001:1313:40 08%6111;25;2113 asgt3tr SciSenrer

Tablel: An exampleof thetransfomedScienceSener log usedto recon
structjournalanddocumento-retrieval evens.
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Table2: Co-retrieval eventsderived from setof userretrieval requestsn

tablel.

100

(0272-1716,0163-9274

(0168-924,0097-8493

101

(0020-725,0278-0062

(0278-0®2,08%-611])
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Generatiorof documennetworks
Documentetwork: G = (V,E,W)
V ={vo,V1,...,Vn}
ECV?
W:E — K5
nx n matrix M
setof co-retrieval eventsC = {cy,Cp,---,Ck}
G = (Vi, Vi, t(Vi,Vj))
eachco-retrival ¢ — myj +r,r = f(cj)
f(ck) is referredto asreinforcementunction
for this presentatiorf (cx) = 1

Viimj =0
for (i=1; i<n+1;i++){
& = (Vi,Vj,t(vi,vj)): mj+ = f(a)
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Early applicationgo hypertext Systems

(a) Toincreasematrix density
1. PrincipiaCyberneticaVebsite (U. (b) Saméinking methodologyas
Brussels) discussed

2. 1800nodes300,000l0g lines 4. Usedmainly for analysispurposesnd

3. SymmetricandTransitve closure recommendatiosystems
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Network Matrix

number label 1 2 3 4 5 6 7 8 9 10
(1) act O 86 0 O O O O 05 0 05
(2) action 0 O 0O O O O O o5 o0 0
(3) age 0 o O O O o0 o o 0O 05
(4) amount | O O O O 25 O O 0 05
(5) area 0 O 0 O O O O 0 0
(6) art 0 O O O O o0 o0 o 0O 05
(7) attenton | 05 0 O O O O O 05 O 0
(8) authority | 0.5 05 0 O O 0 O 0 0
(9) bed O 0 O o0 O 0 0
(10) blood O 0 O O O o05 o0 0

Table3: Sampleof matrixrepresentingfinal structureof adaptve hypertect
network trainedin experment1
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Digital Library Applications

searchandmetadataetrieval
1. LosAlamosNationalLaboratory

Researcliibrary (LANL RL):

(a) Largedigital library with focuson
managemendf own material

2. Availability of senerlogsfrom 1998
to present

(a) Downloadrates:10,000/mo.

(b) Usercommunity:focuson (b) Senerlogsused:2001
physicsandnuclearscience (c) Log file used:5 months 40,847

(c) SciSearcldatabase+20,000,000 requests1829journalsand
articles 20,720articles

(d) Downloadable:PDFformatafter
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Methodology

(a) Co-retrieval: link weightbetween
1. Reconstructiomf co-retrieval events co-retriareddocumenincreases

from LANL RL Senerlogs.

(a) LogscontainlP numbeydateand
time of requesanddocumeniD

(b) Scanall co-retrieval eventsand
applylearningrules

_ (c) Result:documennetwork
(b) Reconstrucsequencesf retrieval

requestdy users 3. ForLANL RL
I. Sortsenerlog by userand (a) Firstprototype:journalnetworks
date-timeof request. for scale

ii. Eachpairof documents
retrieved by sameuserwithin
certainperiodof time:
co-retrieval

(b) Everyarticleappearsn journal

(c) Ability to validatenetwork
structureto existing data(Journal

CitationRecords)
2. GeneratéAssociatve Network of

Journals
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LANL RL full-text retrieval
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Analysisapplication
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GeneratedNetwork

3. min(mj) =1, max(m;) = 22

1. 1829j Isfor 20,72 : :
829journalsfor 20,720documents 4. meanlink weight= 1.196,standard

2. density0.176% deviation=0.821for allmj; :mj O
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Matrix

Journal 01 02 03 04 05 06 07 08 09 10
ADV COLLOID INTERFAC 01 0 0 0 0 0 0 0 0 0 0
ADVAN MATH 02 0 0 1.5 0 0 0 0 1.5
ANALYT CHIM 03 0 0.3 6.9 0 0 0 1 0 1.2
ANALYT BIOC 04 0 0 19.6 0 0 0.6 0 1 0 2.1
ANIMAL BEHAVIOUR 05 0 0 0 0 0 0 0 0 0
ANN PHYS-NEWYORK 06 0 0 0 3 0 0 0 0.6 0 0
APPLIED ACOUSTICS 07 0 0 0 0 0 0 0 0 0 0
APPLPHYSLETT 08 0 0 0.3 0.3 0 2.5 0 0 0 0
ARCH RATION MECH AN 09 0 0.3 0 0 0 0 0 0 0 0
ARCH BIOCHEM BIOPHYS 10 0 0 55 10.5 0 0 0 0 0
ARTIF INTELL 11 0 0 0 0 0 1.5 0 0 0 0
ASTRONOM J 12 0 0 0 0 0 0 0 0 0 0
PUBL ASTRON SOCJPN 13 0 0 0 0 0 0 0 0 0 0
ASTRON ASTROPHYS 14 0 0 0 0 0 0 0 0 0
ASTROPHYSICALJOURNAL 15 0 0 0 0 0 0 0 0 0 0
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Table4: Five pairsof journalsfor which highestco-retriezal frequencies
have beenfound.

Five strongestonnections

Frequeng Startnode EndNode
22.0 PHYSICAC PHYSICAB
18.0 PHYSICAB PHYSICAC
14.0 NUCL INSTRUM METH A IEEET NUCL SCI
12.0 PHYSICAB JMAGN MAGN MATER
11.0 JMAGN MAGN MATER PHYSICAB
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Relations

Links from NUCL INST METH A

ISSN Weight Title
0018-9499 14.0 IEEET NUCL SCI
0920-3796 5.0 FUSIONENG DES
0969-8043 5.0 APPLRADIAT ISOTOPES
0920-5632 3.0 NUCL PHYSB-PROC SUP
1350-4487 3.0 RADIAT MEAS
0149-1970 3.0 PROG NUCL ENERG
0236-5731 2.0 JRADIOANAL NUCL CH
0022-3115 2.0 JNUCL MATER
0306-4549 2.0 ANN NUCL ENERGY
0168-583x 2.0 NUCL INSTRUM METH B
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Analysis

2. How do userbasedankingdiffer from
1. Whichjournalshave highestimpact ISI IF, andwhere?

accordingto network structure? (a) Differencegeveal

(&) Network structurecorrespond$o community-specific
usercommunity characteristics

(b) Relationdefinedby usergnstead (b) Contrasigeneralevel impactvs.
of thosedefinedby authors community-specific
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JournalConsultatiorFrequeng asanexpression
of journalimpact

n n
F(vi)= ) mj+ > m (1)
j 1 j 1
1. Correspondso journalsthathave highestin- andout-degree
2. Most centralto userretrieval patterns

3. Canthereforebeconsideredighestimpact
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ImpactFactorDiscrepang Ratio

Journalusagerequeng confounddwo distinctfactors:
1. Journalrelevanceor impactto a specificusercommunity
2. Generalmpactor relevanceof a journalto thelargerscientificcommunity
IFDR=ratioof userimpactoverISI IF.
High IFDR = high localimpact,low generalF

Low IFDR = low localimpactregardlessof high IF

JORE= @
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JCFvaluesfor LANL RL: 15top JCFjournals

Frequeng 1= JournalTitle
176.00 0.893 PHYSICAB
134.00 0.964 | NUCL INSTRUM METH A
132.00 1.576 APPL CATAL A-GEN
112.00 0.897 | MAT SCIENGA-STRUCT
107.00 0.845 JALLOY COMPD
106.00 1.060 IEEET NUCL SCI
104.00 1.933 CATAL TODAY
96.00 3.030 JCATAL
93.00 2.198 SURFSCI
92.00 1.241 JNUCL MATER

Table5: List of 10 mostfrequent journalsin LANL RL ScienceSener

network and2000ImpactFactors.
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JCFvaluescomparedo ISI IF

35

' JCFvs.IF + 1. ”:(ZOOO)retna/ed

2T 1 2. Spearmamankordercorrelationcacu-
25 | latedover non-zeroentries

ol | 3. JCF-IF:0.13(p < 0.05)

= 15 F
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Table6: List of 10journalsfor which highestratio of JCFandISI IF has

JCFandlIF ratio

I JCF IF JournalTitle
232.80423| 44.00 | 0.189 | ASTROPHYSSFACESCI
199.00497| 40.00 | 0.201 NUCL ENGDES
197.08847| 176.00 | 0.893 PHYSICAB
189.87341| 45.00 | 0.237 | JMATERPROCESSTECH
189.80170| 67.00 | 0.353 ADV SFACERES
172.04301| 32.00 | 0.186 ACTA ASTRONAUT
153.68852| 75.00 | 0.488 | JRADIOANAL NUCL CH
143.93939| 38.00 | 0.264 PROG NUCL ENERG
139.00415| 134.00 | 0.964 | NUCL INSTRUM METH A
128.67647| 35.00 | 0.272 | MATH COMPUTSIMULAT

beenfound.
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Conclusion

log files

1. Documentinking (c) Largediscrepanyg with ISI IF

(@) Generamethodlogyto link (authorsvs. readers?)

documentgnotjustjournals) (d) Discrepang revealsspecificsof

(b) Usercommunityspecificlinks community

c) Low costgeneration
(©) g 3. Future:

(d) Independenof keytermsand

metadata (a) Tracksub-communitieby cluster

_ _ analysisandMDS
(e) Canbeappliedto electronic

publicationstechreportsetc (b) Studyevolution of user

communities

2. DL luati '
evaluation (c) Generatiorof setof freely

(a) Generatechetworkscorrespondo availablejournalanddocument

characteristicef usercommunity impactnorms

(b) Impactmeasureslervedfrom DL
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