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W

Thomson Reuters 2y &] NHYISI (Institute for Scientific Information ) &—4
& R HATIERS [#25 (Journal Citation Reports, JCR) F15 [SC&#HE (Web of
Science, WoS ) " #B R BRI TR T — B 5 L_EAY £ REEH] (subject category ) ©
Wl Journal of Information Science MR A T E2E Ry Information Science and
Library Science (IS&LS ) » [fij Information Systems ResearchHJEHBIERIS&LS &
Hh -+ [ARFEH Management © 52 I TIE ISTERHE ERY—(HEEER - 124t
i & B E 2R R T ( Leydesdorff & Rafols, 2009 ) °

FEEZ ISTERE FARATIF @SR EEER - 2 EHHES
WFSEER FH ISTHY B E ZE RIS THIE o 1T &N 2RI TRy
FEEEOMATI » (SR FIH ISR Y BA BB IS & LS HHTFIME Ry 3 AT &
B o M LERTFE R 2 B E HE A M (management information systems, MIS )
FERAEATI SR B LA AT 538 - B8 ESE (Ni, Sugimoto, & Cronin, 2013;
Tseng & Tsay, 2013) ° tt#} » Boyack ~ Klavans E Borner ( 2005 ) ¥} 2000 &R
SCIEE SSCHITFIFER 2B a1yl ST TREEE AR R - [ &5 A aH R i i tH A
M FEEEANT&LS (Information & Library Science ) FUFHEHHATI B L2 B EHE
2 (libraries and librarians and their work ) F1& 2{EHE S #3558 (advances in infor-
mation science ) FfEFEEE - [F 41 MIS HHRBELIT > ATFIEE RIS (Computer
Science ) FE| YRR fE2HE (software system ) FHBHEATIZREETE—#LE -

E3RFFEA MIS AHBAIF] » fEJCR (Social Science Edition) FHER#ETEE
R IS&LSERILIAL » HEsrthdE Management 2551 » HRZEIAFIRYES
& information » management DA system Z£5AGE - BASR 1] Hi8 L6 HAT by [ &
HAN R E A E PR A T A ERAE 5 (information system ) FYRHEREEGHER - IRIE
Ni%% (2013) f1Tseng B Tsay (2013 ) {5 FHRHATIREAR BEGTAS VT ik HEdm - 154k
MIS AHBAFATI B A AR SCE A2 8s | SRR » Bt DA— RIS SRRt
fix ] REHT HAG B B T A AIER A o S LTI ET S E A BRI B R
BB EN - R R LR B BRI ERT - 2 iE e
FIMAA LS EREETE - HyE B2 A BRI RERIARYIHT] - RN
EIf#411 Abrizah ~ Noorhidawati B Zainab (2015) ST HE ] BEAHE R i 2
(stated preference study ) I + 5 15 (525 78 ks MIS AHERIATI ARy &R 24
(information system ) ¥EAJERAE IS&LS #EAI ~ - MifECAE Computer Science &Y,

L1ST/A 19604 HEugene GarfieldBI37 » 19924E#%Thomson Corporation Hf# » 20084F Reuters
GroupfiffiiThomson Corporationf% *+ EEISIEA Thomson ReutersiyIntellectual Property &

Science business * JCREZWoSHL Fsi% A BIHIRRITE R « Fof T35 » LUNEBLAISIFENTE
2 Boyack® (2005) th » DIE &M (information management ) FHRIHATIREITE LTI -

a;$

]
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Management X851 &+ (HAHHSE A AL/ MIS MHBHITINT 2 A # ISTEORHE HS
€ By Management 281 - 40 Information System Journal (inform syst j) ~ Journal
of the Association for Information Systems (j assoc inf syst) ~ Journal of Global In-
formation Management (j glob inf manag ) FEHAF] - 5 &AL A ISIERHEE
HATIERHRE » 7E Management JE#E LSS HH 55 L6 MIS FHBAHATY - [KIIt - JE7H
BTS2 ST R H i A58 25 MIS AR HATIAY £ R B A 140 % -
WSCERA AN A TETfE SRR P wTRERY - REXE R 2

AR 1T IS& LS FHR By MIS AEETEAFI0Y - R - FHRET 58 2EHA
TR EEERFEEEE - AW LR A (topic modeling ) 5% (Blei, Ng,
& Jordan, 2003 ) TfeFdiE e HATIAE S %S BRI EAR EER - HA RIS
NRIAYEEESEEE (machine learning ) J73EFEET MIS AHBHIITIRY IST TR HEE
1B - BRI T S RER AR RS » R IS & LS HHRHIITIER AR
BEEE » PR EREAT AT - R MIS MBI AT RS R H - RERF B - 28
TR R R R 0 BRI RS 51 (classification and regression tree ) ( Breiman,
Friedman, Stone, & Olshen, 1984 ) » 43 51{5 F #5137 Management 285 HAT] DL K
PRSI AT EE AR MIS MHBRARFEEM R (EZEH » EEAR S XERARY - 1 i MIS FHRHIIT]
O BASE AR L - T TR TR - PR R A S B FI B RIS SR - 25 —Fd
AR VTR T IR B =0 Cunsupervised ) AUBSERERTE 51k - 58 —REAYIHHTH
WTER B A — R =0 (supervised ) HYJ574 -

AbZERI e FRE S

CARBIIFIA AR ERERAE - B IS&LS FHEFHATIEI TRESE - MISAHRRIAT
TETTREFERICEE ? MIS HHRAITI S AR AR CRE - 2 ITIRE AR R R (] 2
AR A= B9 MIS AHER A TR S B ST RT Tseng B Tsay (2013 ) SEWFZEHI MIS AHER
FATIREEEA I 2[R 2

(PRI PR B R e 1 B o BRI B A 50+ AR T [R] IRF 48 2 21 M-
agementSHBITIE T DL AT A A B MISFRESHATIREEE - o BlEE R JE ] -
TEIT AT RIFE o W EKEarY s B R (o 2[R 2 TS SRA Ll Ry frl 2

.~ HIEAwESE

() 1ST T B B = 1

IS SRR I LS TR A% 505 LB Ccitation patterns) 2l L
o RERLYE b R EIRYARERTE R (heuristic ) BHATIMES T3 281 A4 (Leydes-
dorff & Rafols, 2009) ° iff HER A TR H KBS > ISTHAH —{ER A
Hayne-Coulson{# 537 » FHEEIEEATIAES [ HE RIELHE S | FHE R »
Sl Bl E AT X (Pudovkin & Garfield, 2002) ©
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il

V

Klavans Bl Boyack( 2006 ) ~ Boyack % (2005 ) F[1Rafols ¥ Leydesdorff( 2009 )
ERFSE S DU AT R A T 9 B 7 19 R R - B TSERS RAN 2 H  1F
ISTERHE R HIFI# R E 2128 3 RIS AHE A - Klavans B Boyack
(2006) F1Boyack % (2005 ) HIWFSE » #iit 2000 4 SCIEFISSCIHY 7,121 FEEAT
BORHDUR E A R 205 18 FREEEA - PRI TI R AR E 01 59 (E k] - 5
HRHE E B B — SRR AT 4, 0196 » [FIFRFREHE & B RIERE R IHYIATIE 2,225
il o HER 877 AT s R DL _ERY - REXED - Rafols B Leydesdorff (2009 )
HYZRHIZR A 2006 4 SCIAISSCI » FREFER LA 2201 - 7,6 11 FHIHT] - S
PRI TR E 2 1 .56 (8R!  BR T3 2 AT AR 7> 218 R IR B B LA
4h » Rafols B Leydesdorff (2009 ) Mi#EHT » ISTAERIRYEATIEH 7311 EEE B
84317 (log normal distribution) » HELEME D EETERIBEA K ERIHT - 3F
RN RG> EHAT - HERIST 4348 _EIHATISE 031610 AT - EARRRA
Rosvall Hil Bergstrom( 2008 ) #[1Blondel ~ Guillaume  Lambiotte i Lefebvre ( 2008 )
FWRERE ARG R ST AR BRI Fef A 17 1018
25 JHFIRA 1ST 3 RERE 5 o5 P PR B 15% -

ISTE R HATIRS Bl E 2 28 FREEER 0TS - thsg B R 2
15 |FHE R © Rafols B Leydesdorff (2009 ) Ebii IST 43 4E 1L K2 Rosvall Bil Berg-
strom (2008 ) F1Blondel 55 (2008 ) <7 Ry BUAAVIATIRFEEAS R » 8 2006 4F
HAF S | R A A IST R REHE . N BEE R o2 IR L (within/between catego-
ries ratio) )55 3.10 » BRRRFEEH BIARVFERAKETZ 5 FIFH ERo A R R B |
Z 5 AR AR UM - IR 3.9% MYERBLEREIR 0.5 » 43 le H i fdE Lk
HKI6fEH1 1065 o BERAH A SR AL W HATIREEE ISR R JEAEE
R TR S S R - 72 E B 2 AT 25 |RER - AR E
R RIS | Rt % B - Rafols Bl Leydesdorff (2009) &M » IS1434
HREHFIR S E B 2l B - RIS A ET 26 28 SGE (cross-connection )
DURFERIAIH IS E B S5 - #62 R T EFIE H 2B (bibliographic dis-
closure ) i " 285 [0 1 (indexer effects) » FRMEANE A AT EHR BN

B fs A (latent structures ) °

(=) ISI F B E = H 3T B2 sEnI e

FF 2 Wt ST A I ISTE He} e 1 = RE b SR AH B SR R 30T T - 0K SR
e - TR NG EEAHBAR ST o B4 : NiZE(2013 ) Al Tseng B Tsay(2013)
HFIS&LS BERIHRATIAT] » B HARDRER - SRR - 1T E SR SR
W22 - REER A (topic identification ) B SEIKE 43 (subfield delineation ) °

FEREFE R o] FE P A AR SR A LIRS - BRTARiE = — 2
DA RERER R BB BN » AR RHE LG (scientific mapping ) BEERFIENIFERY
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2% > 41de Moya-Anegén 5 (2007 ) Fl1Leydesdorff il Rafols (2009 ) ~ Zhang >
Liu ~ Janssens * Liang Bl Glinzel (2010) 55 5 53 —f@ Q2 AE 1T AT R B BL B A7
HIRHE ST ST R ST 35 REEE A 50k R A A T R AR AR B S B Ry 25 2
#E > SEJTEIMINTSEH Klavans Bl Boyack (2006 ) £z H ) & i #E A (local accura-
cy ) F1Boyack £ (2005 ) HUFSHEHERENE: (structural accuracy ) °

WA HLE [T (cited journals) BYF-REXER - UM HITIRYRFEL -
IR REREERE Z BT (diversity ) (Porter & Rafols, 2009) » 5¢A 15 [FIHA
Tl Cciting journals ) 7 FREEHIHATI s A+ E 45 | FHIATZ REIRIARIURZ B (Wang
& Wolfram, 2015; Wolfram & Zhao, 2014 ) »

() JIHI 3 o FRAY S R B E B4 R 5

BEARIST - E B A9 3% B H 1Y 2 R FE AR 2R 75 22+ Glidnzel B Schubert
(2003 ) FiAlEHEFFEEEE: (research evaluation ) FYFEK » #gf—fd = {52 BRI
FisrsE ik - e TR SCEER - 28— @ ERRBRERG BB RN
OB - SESTHANE - DER T RIB BN - BHHTIETT S o BRI AT DA
ZEHIEE (multiple assignment) FYIEDL - SR HIZE - DBR= « 2880
W OIH I RIS » v ZMEEE sk aR SR @ I AT Fr g ry 8 5 25
ST IS 2 IR A B A B R e I OB+ 3BHE SR 3 RATEm S
HEFTOTHERE - (R ARSI 25 SURRPRRE « Glinzel B Schubert (2003 ) fEILEEH:
L5 EZER] ~ 67 EZEER e —1f 26283 FH2 (multidisciplinary science ) 144348
ZatE -

PRDAER FERE REA R - AREETTHEI - BT 2 9Eel g Lt
TR B GEEE THA AR - KSR BRI BB )T
H o BETEARZ T EITIFERE LR - RRFIFI SRR (clus-
tering algorithms ) BFRFEARIARTIH ISR, » that2 60 FIFIREERRY /7 =03
HEEL (disciplines ) » REFE} (sub-disciplines ) B{ELZE (specialties) ° {5 FHYHA
FIFF R Z R T2 A H5 [H (cross citations ) ~ #:#%5 [ (co-citations ) BlZ
Elf&#& (bibliographic coupling ) 555 [FHE LR AEBEREGN - WAEFIFHITIAZ
R ERRE U A ORI TI R 2 - B [ B SO &) Janssens
Zhang ~ De Moor Bt Glanzel (2009 ) b8 T ot S AHEGHAET THATIREERAY B -
FATIAREL A A& 7 CRI AR AHIERTL ~ Jaccard ~ Pearson fHRHFREL (Pear-
son’s correlation coefficient ) ZFHI&E /7 » Boyack 3 (2005) kb 5 FFIFHAS A 5 |
FA LUk 3 A1 FH g 5 RO HAFIAB AR & 7 =0 - L3 8 fE A [A] 7 =07 W B e e
i~ FERERERENE ~ TTHERE (scalability ) DU R AU BEEE VBT S8R -

SATIREERE IR » BR T BEH — st LAY k-means 2% 8275 5% ( Boyack
et al., 2005) - BEEERE A S HHETE (Janssens et al., 2009) Z4} » Leydesdorff
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(2006 ) FIFHRIZE 53 B o il S P A0S T BAGRIZ ey 5 [ FHAERE - 28
TS | HBCRA T e As s - DUZE AR RO IR Rt S | FHEATIGY FERERESE - HfSE
MRS 53T (network analysis ) RYETELFE &G KGR - EF2WH5EiH T
AR R PR e S LRSS - fCR MRS AU R o e g » BT THESR
537+ B4 Leydesdorff (2004 ) FI[F] Pearson HHEAFREGHI EHATIAEMS [F -rYFH
PIREEE - DUSTHE RS A TIREES - SRS A7 1 [l — 1 8 B 3SR 4T (bi-
connected components) FHYETEL » i Ry ATREAVIHTIREEE < Samoylenko ~ Chao
Liu B Chen (2006 ) HIFIH&RGZFEAEE T EIHTS | R - RIS EE R
AR B N B (minimum spanning trees ) »+ SRE&RTERE AR e/ MRS
B —HEREA AR EAFEAS - HeH rTRERYEAFIRELE - Rafols B Leydesdorff
(2009 ) fEEL#R IST F-RES3 4 ~ Glinzel Bil Schubert (2003 ) 43 B A TIRE SR H %
BORFZE » P PR HSE R BEE (fast unfolding) (Blondel et al., 2008 ) FlIfEHE
183714 (random walk ) (Rosvall & Bergstrom, 2008 ) Sl AL A 2R 1B
AT B RB R - #EHR AR EBEEIMAYS |H (within-category citation ) ¥1H
AR5 [H (between-category citation ) HY EERE A LR BLAERS L2 ERAIUIT]
FELE © Chen (2008) R A HATIREES B2 S EATIRIAARILE - FIRTEIATM: g%
(affinity propagation method ) » = HATIRERES FAGAZIATILL S AR E ERYHATIEE
5 EEIHTIRESRAR AT AR B2 R PEEES/IME  Chen (2008 )
{5 FHASHATIERMEAE 200 1 5269 SCI s 2 REORHA 1 REATILUR 2005 5/ SSCI
AT s RiE S ERE 1,905 FHT] - & HIA 1,578 FHIAT « BRI S kA 4= 1
TIRFSRAREGT G ISIRY SRR ARTTRFEEAE T E i R R P R B LA S e
AIISTEERREL N » BURIATIRE SR S LE R M = rFERATE (relatedness ) ©
bR T B &R E P 2 AE B R TIE T RE SR AT DASE » B HE S SE AR
HIREER AT T 92 2 BT T 1 5 A AR R AHBR I T » &40 HOE [ 2R R SR B
3 LRI N - ANSERTATE NI SE (2013 ) F1Tseng Bd Tsay (2013 )
HRAIH ISTE R IR GE A 1S & LS BB IR AT Ry o3 B[ - Ni % (2013) FI[H
IS&LSH AT » DUIIT]-FE#5E (venue-author coupling) ~ HAf5 (43
BT~ FREHT (topic analysis ) ~ FRlEgZE & €53 HT (interlocking editorial board
membership ) SEPYE 7 253 HIHE THATIRIR AR AR BERRAS » SR 688 RS g
FEEE 1 (agglomerative hierarchical clustering algorithm ) B& 7/ HEAFEEEE - Ni
% (2013 ) BYPYRE SR EA AR RAEE —20 - #AEFEMIS ~ IS » LS K fE#EHHR
HIPISEREEE - T MISAHRII IR R SR B B H A A AR - Tseng Bl Tsay (2013)
{5 FESRIFZ 2R i 2000 £ 2004 £E£4 50 18 IS &LS FHEFHATIEE 2005 £ 2009 £ 66
FEIS&LS AHBAIAT] o DUTITIS [FHRYSORRISCR Rt » FIIF Dice fREGFAL AT A
1y HREEEN - RBRLSE20ES (complete linkage ) F%ER RS g ff S B 1]
B HGER RS (silhouette index ) S 1EMES T ME B F£EE (multi-stage clustering ) °
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2000 F] 2004 FERIEFEEASIRA IR (AR ) ~ MIS CEEIEGRAH ) ~ SM (B
FFEE) - AL (ERfflEEAE ) - ML (B2 EE ) » CD (FEERE) SRR
2005 22009 FAYFEEEAS SRR T AR RIS - B ETRER/ NI : OA
(ZABHEUA ) B RL (I E EEE ) - HERUANISE (2013) BUF5ER - MISHHEIA
FIELH AT /3B - Tseng Bl Tsay (2013 ) it BREEE /T AVARS R ET TIRI
53#T (facet analysis) » DAZARIEFERE (diversity index ) S0 AT HATIREERAVRIME » 48
5 HH B AR o R A EL A i -

=~ WL E R
B

ARHFFESEHE 2013 45 JCR (Social Science Edition ) 135 E I IS&LS 231
AR -t — 200 N 3 84 T T o SRR HATRE X4 58 WoS 5 [ 3 &K
JEE - U IS & LS BAHRHIATIAE 2007 £ 2013 5 HIARAVER SCE R}  HHIAARIFZETR
SN A B B S A TR RIEEATIBRAE WoS B R} EE i 2 &
Bl FEERERZ R STEIATIE - I 79 EATIHETTISE » 38 LR HHTIAAT
FEMIERATR - FREEARBARYE » R LT oeEiE - B RTASEIE A B FE
HEISIE - NREARIATIEER R A FIAT] - B4 Libraries & The Cultural
Record 8 2012 #8044 Ky Information & Culture » £E MR RAFERAT] o #EITHTSE
WRF - e B A BT T 18 B8 1 B SCRE A4 B B 5 S A R — R S - Lt
BEN5 123X o IR WoS 5 [SCE RHERE ISR S S TIRYRE AR WA HIA] - 2
FIRVERMEG » FREIAIFTEEE R AR SO - R AT 22 RRIFSERT SR - A
FSERT Rt 25 2013 5T IS & LS BRAHBA T [F]RF MK T JCR (Social Science
Edition ) ECAB-E BRI » [ Management 7 » 8 1S&LS ERIATRII Ao
$87€ By Communication ~ History of Social Sciences * Social Sciences * Interdisci-
plinary SFAE 1 -

AR S5 R IR S AR BORIGASCA: » LL2007 E] 2012 5219 434 55 SR
FodlRERE » 2013 SRR SHERITRIEAEDRL © HHfR Libraries & The Cultural Record
W Information & Culture » RIPGHER SR 78 5 o RSO A HES -
B2 8L ~ B4R IS&LS MERHIATIRY ERERHE ~ MEITIHTIREEE - DUREN /3R
AU 5 RN BRI Z 4%+ SEAST A B A A TR SO A2 - B 1 2Bk s i
e RNFASCAR S B G B R ]+ DA 23 B A A T B R A U4 55 B R 1
HY ~ SRR A B ITH I S R T -

() PR E AR R L B A b Y
AWTFERIH EREERTE - TS AR S L - BRI Rr
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- 79 FEEATIE R

4345 AR

78R HIER S

FRERAY FRERF Y

TR
Fefuri

v

AL
R

HERSC R
Rt

v v
HFIREAE 7 — TP
v {

eSS S 53 KT U B
HTRSRRR ST

1 D&k S BRI XA B AT LR 227 &

fel o FRERAT7EBE A LDA (latent Dirichlet allocation ) i BRIl SCAF7E 4R
HUERE - H B SRS TR ATREH B 28 - RE D R e FRE R TR 30
HYRTRETE < & AU e AR A 2 3 - A] AR HBESRE S (proba-
bilistic mixture ) 2KFR AR E-EMHRLE] - Hig—E EEE S H—/Ha =
FRUFEERIE R B HER AR R (Blei et al., 2003 ) © B fE SRR T RERAY
53 A EA—HH ERE R EIA & o AR A & 0, FRarRE I BLAE S k8 - En
R GRS F MBS d SCF S FRIBSRIRS -

ARG I R S i A E RE AR 73 I Gibbs {53 (Griffiths &
Steyvers, 2004 ) #EHI AT F AU F AR B R BRI & - EE
REBI BRI 2 BE ] 10 R58 )ERE (10-fold cross validation ) fdig f7EANF] FEREECT
(R TEIE (perplexity ) P SPHEME » SEAHEIEIE VI i (KA RS 2 B 5

SERE— B R IR R DA T SORI P SRR - RIE R R
RIS -
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R itk o FLURE T EBHOR 2 DIATA AR T R e R Bl
MR IR - AR S £ AR E R LA S AR R LT -
DUERE R e S ARSI R A& - ORI TR R FH I &R -

=) BATIREEE S0Hr

TERFB TR AR S-S R A - AR A e SR &
HEITHITIREEE - AR RERPITING » B—FESUHAIRREZ - HITm
Frgm & FENBERTSCFAA SRR S - vEE RZIATIRTATI
PRSI RIS - RS FER AT EAYEZE -

IRBARBR TR 30 S ST A FE R E NS 3 ERYARIARE R - FRRis
FIRFF ) & g — 8 FE BRI TSNS ERIBSRIE S - ARFSTRI
= Kullback-Leibler 7= £ ( symmetric Kullback-Leibler divergence ) (Rzeszutek,
Androutsos, & Kyan, 2010 ) 1 H S —HIHFIERERE LS HITZ R
KL AZRERA - AENA T FEFEAEEL - Kk - DI =IKL 2520
BEE MR AT 2 EIRYAR A -

B I AR DR B S T PR AR o FROBURT I 5 5% ( Frey
& Dueck, 2007 ) EABARAYERZAZ DU SRR E R, - KL A et
IEMCR FATIREEE VT3 BRI S SRR R DR & R TR AR (DURE Bt Ky
HEES Y E B BLE AR - SIS B R RN R RE B R e S = v (AR — R
Bhey#Ei] (exemplars ) o Fo—{lEETHRE o REATHLETEL b A RTREMEH b 05y a FRFR
WK HEREE (responsibility ) DL a "4 b AARAE B (availability ) FUREA TR
SE o AIRF—EEIRL o » HARPERRBEA& BHAR BN RAYEITERS » [RIF FoffiBha
AL - QS E RS T HCR AR —E R R AR B R #B] » AR RS —(EEiBL b - HIlb
AR TR a IR » MRIBIERRI T - S ITIRTHEEE -

F BRI S Bk AR A TR B+ SRR SRl s dm T AT -
5 a5 Eat g — A R B A — R R A B0 R WA RER
B 5 ZiR v HAMHF SR AT 72 2 o HEOR B R — R A B N I A 5
IRVEHAMRFERAY RN - BRI IR R R AL (silhouette width) FyIEME » [
Z Ry Bl o —EREERI LRI i B R R R R SRR B R S - @
R Al D A R R E R S, - HEG WA E R L A IR IR -

% o AW RN T IR I S T AT TR
EHE R -

() FR 1 T

AHHFEHES TR K AR A FERIEREE - 20 fE ] 1S &L S [A]F 4R 1> Manage-

men t KB AT B AT RE SRS S o HI B Ry MIS AHBHREEERY AL B Ry IEZ B - i3l
AT AR B & o B A SE RS (Breiman et al., 1984) »
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RSP FERRAY o SRR E —FE e (binary tree ) » HEETES By — R RIVEE
G o LB RHRIE I BRI R RaRE o A TR - — RIS
oY BRI YL T PR Bt SR — P& B - E SR ATE B RCE R I RIRIIR
Hii%G (root node) A » SEFRAER R BT EORIE 7> R WA FIR 25 B AR IR 8
Ry L EIRG A o AR » 20 BRA R REEORE 0 A Ry TR RITRS - 40 iy U5 U
MEREDRF A RE R 2 H 0 B - (B R E R R R TS TP S A IR - HiES
WRERH D SR R B K - AN BRI ER - B A AT AL
FETTE Y - BESERGE —PEB - BB - R T REGLIREHENC (overfitting ) »
T N b - SRS EAIETEET T - AR E R AR R 73 FTREEEUR 2K
HIHIER SR R A SERR o BE R - 8 LT o g R RS 77 AR

SRBRIFHIE SRR B i A ZE 2R R SRR A - PR B am A S 1
W R R IE TSR E TG » o R A P T AR AR AR PG - A
BB E BTFTE ARG LR RUEITEL S - ARIBECEHRE AT — I HIERRS -
—EEEZEHTER (leaf node) Fylb: - FHMINIHE R TERTRG LR Z IR RHTRAY
JEAI o

Btk o PRERRTRR I G B A 2 A o JEA I B PRI SR~ Rl B P
AREBIHISTHT

P9~ WEFERTR

(—) IS&LS FHEAHATIHY = -E R

WSS E SR R R TR M BATIRY SO &k} - B AR IS & LS AHRAIIT]
AT RERFE - HR4E 2007 F 2012 FEAVHHTIR AR RealllROCHE » flET T RERR AL
B2 R o FRASTEANE E AT 10 X8 RS 7 TR EERERE - s
108 3= RERY F AR BB i ARG R - RIFEAHZE 0K 3R BE E Ry 10 - K1
R KBS CHERRA 108 3-8 FRiT 20 1 H BRI K HURAIRE Ky 7 EtHERE LB
R R FERE A R B S S B R — R/ NES T IRIEER 1 BRI ES
RIS A SRR Ry INE - AUFE Lis ~ ict ~ gis ~ spanish ~ european SF5F » St
5% (hyphen) 2% » FTLIFE 1 _EfY egovernment B hindex 431 /2 e-government
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Abstract

In this study we analyzed and discussed that the M1S-related journals under the
ISI subject category of IS&LS are simultaneously given with subject category
Management, using methods of topic modeling, journal clustering and subject
category prediction. In the experiment of journal clustering, all journals under
subject category Management and other journals also having similar topical
features can be gathered into a cluster, and “management” is their common
and the most distinct topic. Because the journals belonged to this cluster are
almost same to those in the MIS clusters generated by the previous studies,
we considered it as the MIS cluster in this study. In the second experiment,
we used the classification and regression tree (CART) technique to predict
assignment of subject category with that the journals in the original subject
category Management and in the MIS cluster produced in this study as positive
examples, respectively. The trees generated by the two tests both used the
occurring probabilities of the topic “management” as the main classification
rule. However, in the latter test, we did not only obtain a simpler classification
tree but also had a result with less predicting errors. This means that if all
Jjournals in the MIS cluster could be given with subject category Management,
the retrieval results can be more effective and complete.

Keywords: ISI subject category, Machine learning, Topic modeling, Journal
clustering, Category prediction

SUMMARY

Introduction

In the previous studies about cluster analysis of journals related to the field
of Library and Information Science (LIS), such as the studies by Ni, Sugimoto,
and Cronin (2013) and Tseng and Tsay (2013), the researchers usually used the
journals under the subject category Information Science and Library Science
(IS&LS) in the Institute for Scientific Information (ISI) databases as data for
analysis. Most of them found that there were a few journals grouped into a unique

Assistant Professor, Department of Information and Communications, Shih Hsin University,
Taipei, Taiwan
E-mail: scl@cc.shu.edu.tw



Lin: The Subject Categorization of the MIS-related Journals Using Topical Features and Machine Learning Methods 293

cluster apart from other journals and the most common theme of these journals
was Management Information Systems (MIS). Several of the MIS-related
journals were simultaneously given with another subject category Management
in the ISI databases but a few of them were not. Thus when users request data of
MIS journals from the ISI databases, they can’t retrieve the whole set of data by
using only the subject category Management as queries. Does it mean that the
assignment of subject category Management to these MIS-related journals in the
ISI databases were not comprehensive?

From the point of information retrieval, two experiments took place in this
study to analyze and discuss the assignment of subject category Management
to the MIS-related journals under the subject categories of IS&LS. The present
study used two different machine learning techniques and it was based on topical
features extracted from the text content in journals. The first experiment was the
cluster analysis of IS&LS journals according to the topical features contained
in the journals to explore the cluster structure of the examined journal set and
important topical features emerging in each of the clusters. Cluster analysis
is known as a kind of unsupervised learning methods and it had been widely
used in the studies of LIS. In the second experiment, we used classification and
regression tree (CART) (Breiman, Friedman, Stone, & Olshen, 1984), a technique
for supervised learning, to predict the assignment of subject category Management
to IS&LS journals. We then examined the MIS-related journals that are not
currently categorized as Management journals and discussed if these journals
should be in the Management category in order to improve retrieval effectiveness.

Methods

The research data of this study were bibliographic data of papers published
in IS&LS journals retrieved from the Web of Science database with the search
criteria that a) any journal title that is in the list of subject category IS&LS in
2013 JCR (Social Science Edition) and b) the publication year is between 2007
and 2013. Text data in the Title and the Abstract fields of the articles in the
same year and in the same journal were combined into a document. The IS&LS
journals without the Title and Abstract data in the database were dropped in
this study. The documents between 2007 and 2012 were used as training data
to estimate parameters of topic models, to generate the topical features for each
journal, to perform cluster analysis, and to create classification trees for predicting
the assignment of subject category Management to the journals. The remainders
of the documents were then used as test data in the experiment of subject category
prediction.



204 Journal of Educational Media & Library Sciences 52 : 3 (Summer 2015)

After preparing text data for training and testing, documents in the training
data were firstly input to the method of topic modeling (Blei, Ng, & Jordan, 2003;
Griffiths & Steyvers, 2004) to compute the topical features for each journal in the
dataset. To each document a feature vector was assigned, which was composed
of the estimated probabilities of every topics occurring in the corresponding
document. Each topic in the study was also represented by a feature vector
consisting of occurring probabilities of all word tokens when the topic appeared
in documents.

In the experiment of journal clustering, a feature vector for each journal
was computed by averaging the feature vectors of documents corresponded to the
journals in the training data. Dissimilarity between any pairs of two journals was
estimated by the symmetric Kullback-Leibler divergence (Rzeszutek, Androutsos,
& Kyan, 2010) of the corresponded feature vectors. Clustering algorithm used in
this study grouped journals with similar topical features based on the estimated
dissimilarities between journals was the affinity propagation algorithm (Frey &
Dueck, 2007). We also used the silhouette index to evaluate clustering quality and
identify journals that were ambiguous between two clusters. Finally, the topical
features of each cluster were obtained by averaging the feature vectors of journals
belonged to the cluster.

In the experiment of subject category prediction, two tests were conducted.
In the first test we used the IS&LS journals in the original subject category
Management as positive examples input to the classification and regression tree
(CART) algorithm. In the second test, the journals of the MIS cluster generated
in the clustering experiment were used as positive examples. The generated
classification trees as well as the prediction results of both tests were compared,
with particular emphasis on the analysis of predicting errors.

Results

From the result of topic modeling in this study, we observed that the IS&LS
journals cover a wide range of topics. There were two topics, “school library”
and “publication and collections”, belong to the Library Science discipline.
There were two other topics, “information retrieval” and “scientometrics and
informetrics”, are known as important specialties in Information Science
discipline. The remainders were the results created by the integration of Library
Science and/or Information Science with other disciplines, such as “management”,

LR NT

“e-government and telecommunications policy”, “communities and social
networks”, “geographic information”, “health information”, and “medical
informatics”.

Ni et al. (2013) and Tseng and Tsay (2013) had also conducted experiments
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of journal clustering in their study of topic identification or subfield delineation
to the field of LIS. However, the features for representing journals, the methods
for (dis)similarity estimation between journals, and the clustering algorithms used
in this study and the previous two studies are different. In addition, the goals of
this study were not only to identify the cluster composed of MIS journals, but
also to expose the topical features emerging in the content of the journals and
to analyze the journals’ assignment of subject category Management. Using the
affinity propagation algorithm, the IS&LS journals with similar topical features
can be divided into groups. All the journals simultaneously that were assigned the
subject category Management were sorted into the same cluster, and therefore, this
cluster was considered as the MIS cluster in this study. The journals in this cluster
and those in the MIS cluster in Tseng and Tsay (2013) and Abrizah, Noorhidawati,
and Zainab (2015) were almost the same. The most distinct topical feature in
the content of the journals in the cluster was “management”. Those journals,
which were included in the MIS cluster in the two previous studies but not in
this study, were classified in another cluster related to the topic “e-government
and telecommunications policy”. It could mean that there were some relations
between the two topics in both citation data and experts’ images, but the texts in
which the two topics appeared were very different.

Nowadays researches using supervised learning methods in the field of
LIS are still rare. In this study, we used the techniques of CART to discuss
whether the MIS journals which currently are not assigned the subject category
Management should also be given with the subject category or not. The
classification trees generated in the two experiments both used occurring
probabilities of the topic “management”, which was the most distinct topical
feature in the positive examples of the training data, as the main classification rule
to predict the assignment of subject category “Management” to the IS&LS-related
journals. However, in the test of using the journals in the original subject category
Management as positive examples, it needed to add some classification rules
consisting of other topical features in order to exclude the journals which had
also a higher occurring probability for the topic “management” but without the
subject category “Management”. These added rules introduced many predicting
errors which resulted in the positive examples were predicted to be negative.
In the test of using the journals in the MIS cluster generated in this study, the
generated classification tree was much simpler and also brought less predicting
errors. It was because the journals with higher occurring probability on the topic
“management” were sorted into the MIS cluster. In summary, if the MIS cluster is
used rather than the category of Management in the databases, the retrieval result
of MIS journals will be more effective and complete.
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