22
I

EEPESE 9 ¢ 1 (December 2014) : 171-200

B VPHER I I - A Bl
ZhRTE5E

A Study of Topic Distribution and Diversity of Journals

in the Field of Information Science

EA R
Sung-Chien Lin
B K2 A RIRIES A B UK

Assistant Professor
Department of Information and Communications
Shih Hsin University

(4% Abstract)

AIAFEA &SR S IR B B A3 S N 2 2] R
T30 WSS £/ - i S AR T E R AVEH S £ - W H
RHATIE ERE DAY 2 B EAL - AR TSR &SRR
HI/NTEHATIGY 2007 F| 2013 F-8 R amCHVE S - HH T
TRV ERT EEAERY 20 {8 T8 - ] DUE— P EREUR & AR = Bl Ay
FIRFEAE St B2 M (ERFAH - MEPAADZERY D s B RIH 5T 7
SEHERBLSERTAVIASEARE - H ERERESRHIAE SRS RIS, - B
NERNRIEEAIZE RS R R EARE - bt - F RS Se % -
ABHZE A S AR AR S AT EREZ AR - S s E T
0y TR L BN B 45 IR E — 8 AERBEIZ ST £ Journal
of the American Society for Information Science and Technology i
Journal of Information Science BAFHE A F REZRE

In this study, we used the text content of papers published in
important journals of the field of Information Science as the data
resource and the method of topic modeling to identify research topics
in the examined field to analyze the important topics of each journal
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and to map the journals according the disparities between their topic
distribution into a graph. The input text data used in this study were
the title and abstract of articles published between 2007 and 2013 in
six important journals of the field of Information Science. The results
of topic modeling were 20 topics, which can be further classified into
two groups, “information search and retrieval” and “informetrics”.
Although the scope of analysis and the research methods in this study
and previous studies are different, the results are similar. It means
that the development of research topics in the examined field are
generally stable. Based on the results of topics identification, we also
measured the topic diversity of the journals using various indicators.
The measure results of different diversity indicators are quite
consistent. Journal of the American Society for Information Science
and Technology and Journal of Information Science, which had broad
distribution over research topics, both obtained a larger topic diversity

among all the examined journals.
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Topic modeling; Topic identification; Index of diversity
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BEFHFLENGT BRI LLUE R EEIS S S o5 &
FA 4% 5] (co-citation) & &Hl (Moya Anegén, Herrero Solana, & Jiménez-
Contreras, 2006; Waltman, van Eck, & Noyons, 2010; White & McCain,
1998) &N AV Wﬁifﬁ (Janssens, Leta, Glinzel, & De Moor, 2006;
Lu & Wolfram, 2012) - &R S (EEIK AT ZE £/E ' - K8
ﬂéff’ﬂﬂﬂgﬁﬂ%ﬁ*ﬁ RN [ R 2 DAWT 9T 8 AR B i R Y SRS
FyFol s FRAVESRE - (50 T AR 22 D7 VAR AT MR BB GRS - A e

1 Janssens et al. (2006) I Lu and Wolfram (2012) {if [ [& = & 1 £ (library and
Information Science, LIS) FEIEHE AT HYEERLGEE, - (HER J:}_lkbﬁﬂjbﬁﬁhq}fﬁﬂ’]
FAFIE R ERARER BT TN B S B ERES (Library Science) 1Y - ZEHAT] o
AL > ARG HAR Fye & AR E IR o (B2 T SCGRIFERICay 5317
ESREB S R o (I DABRA & B IR A S RN -
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FIh1% » BT DAY B E A LRI o #EAAA IRV T A BRI A E - I
H¥EAn) AR E A > (ERE 0] PSSR E SRR 77 R/l
fEZEs - EaflEm oKk R & G T 225 > piEEa&Ee
RHUOT L RS asat ~ EaEAIT AR AEEHRE S T/ 0 &1
HolH ~ WFEEEEHS LRSS « 541 > White and McCain
(1998) 43ffr 17 1972 F 1995 R 12 iy &R B EAFI AR E & 4
WolER B/ (HERPEEAYESE (specialtes) - BIFE: 1) BFigA
152 (experimental retrieval ) ; 2) 5[ %77 (citation analysis) ; 3) &
AR (practical retrieval ) 5 4) EHEFEEE (bibliometrics) 5 5) —
B EEE 24 5 (general library systems theory ) + 6) (&R (user
theory) 7)) FIEERE (scientific communication) £1 8) OPAC - White
and McCain (1998) #— K18 )\ [EFFE 77 R 9T R SURA DA S Hord
kG A EIB 37 (domain analysis) FITHFE A - B - SR HIEVE
A 2R E WI{[E ZXEE R o Janssens et al. (2006) F|HEEFE LI 77 (co-
word analysis) DL Ward’s [ J&g 8 5 (Ward's hierarchical clustering) 7
ir - B AFEE N R HATIAE 2002 21 2004 [ H AR AV ER S & 77 A
MNMEFEE > SRl EEREE - (L EaRE - frSERERE - BT
( patent analysis ) DA K —1{[ F 3 BRI H A & ERI % (collaboration in
science ) ~ 5[ T FIBIZR 2285 (national research performance) fy
EHr BRSNS AR NE Bt 2 s s SR T8y
EHETEEEE - EAERSGEE O KW AR » —hERRER
e REA MR R S REF AR (EE HAEE2 T E -
Janssens et al. (2006) i H 8 Fam CE#E 6 0 HH SHAHIZEENEE
2835 © Scientometrics W am > £ /8 - 22 Ry 35 H st = BB F] 43 H7 -
Information Processing and Management (IPM) F1& il X £ % F =
> TR IPM ERERSCRIE SRR 153 MR © Journal of the American
Society for Information Science and Technology (JASIST) HH#x% ¥/ » A,
FEER R - RS R - s AN ERE
THEVERT] - 5T H JASIST LIS - BBELHE Journal of Information Science (J
Info Scie) F1 Journal of Documentation (J Doc) o #di&RIE T AEEHTED
ERAVEE o HAIPR T Janssens et al. (2006) YT - /DAEIHSEAERERS
TRZ% B &EEEE AN ERT L8 1m - T EE— S
FIZER T W H IR 2 e TR R AR -
EERHER I FT 48, 75 2228 F 7 il & 2 A AR (B FIak 2R - R
—{EE R E AR R E M (diversity ) HYEEF} o Bonnevie-Nebelong
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(2006 ) #1 Huang and Chang (2012) ZE5TE BRI R LAY S5 308K
AR > PRETE RHRHERAE BE HH T SR SHIE Y RIER 2O 2 85 1 © Bonnevie-
Nebelong (2006) #t#iJ Doc ~ JASIST LI Rz J Info Scie ZEHATIAE 53T
(B NPT A s S0 278 SCBRGEEIBR DA 22 SCRR AR AT > T8 2 Ky
BATFIEYS |5 [ L (citations/citee-ratio ) » FHZR | g B LL #2451
FIRY IR AR 2 iR M - SRy 5 | 355 | H B LR RIATI 25 S0
RIS A EREEAVEA T - R A AEOR R AR S Ak
1 © Huang and Chang (2012) F[[F 1978 | 2007 F[E E L HE
FHEES ARG S5 | VS5 308, > EEE i (& R 2RI Y 2
ERRARAFSE R (interdisciplinary ) 5714 - Huang and Chang (2012)
B =B B g B &8 1Y 4748 .40 (Library of Congress classification ) >
WESSHA T G S5 | AV 55 B P OB P B R 2R 281 R B & 6E
B2 B SR B Y A P e SR S R 5 | S f R S RRAY ER B - B A
Brillouin $54% (Brillouin’s Index ) MISEFEEERHAE: o &5 TSHIERHA
W 2E RARR S ERMER A 2 F EARVEY - A S —FEE
PR S R A EEE 2 8EE2 S o Bonnevie-Nebelong (2006) £RAHY
SIS S [HHELL - (ERE RS RS R AV S E Hi (=) (Stiring,
2007 ) > Huang and Chang (2012) %A Brillouin 5 A& 5= »
[E] i 3 EL AR E A FER S B 2 B - M (balance ) S5 W {8 2645 M T R =%
& i H Huang and Chang (2012) HYBFFCSCHERD S | FHSTRRAVAREEE R >
BESZEA T RS BRI AERE & - HER Y EVAE R ESR > TREE
A —ELRTRE - B0 0 RUBEERE Y S AT RE MBI R A I E IFHY
BERRG B T e RCAEGHVER Y - B2 BIPR] (Bache,
Newman, & Smyth, 2013) - [t7h > _EACRET{ERHZEE A R am S 1Y 2755
FRCR AR AR - 28 278 U AR 7348 79 A A T B 2R SR A 38
KR EHIZ M WIEE RS EHIRAISE TR/ - SRR
72 Y RE FAYSAEN:

Liu, Rafols and Rousseau (2012 ) HEH|—1{FE v DA Z FEFR N1
WFEET AT e © FERLZEME T - eV ERI P LUE T2 275 SR A&
HIEERL » BiE H—4HREASR G EE AT € | TSR - E g2
ERRAVERE > 41[E] Bonnevie-Nebelong (2006 ) #1 Huang and Chang

(2012) ZFEW9T - E{EZEERY B 892 0 M SIS AIE R 261 5 E
B (S FHRR s R sE RV 4 S MU R 7 P RIE S (E 2R (R ST am
NS T EA I BCE SEIET 7E R B 2618 © Bache ecal. (2013) i#
FH AR VAR M 2 B — 5w s 9t ERE SRR RIS 284 > 1R
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B NI SCF N AR T s N FRE DL 5 — (8 T R R AT 5
AYHER > DL RERY R RER A Rao-Stirling 3512 » =B 5 L AYERSE
TREAZEM - NG9 TESE MR B > H R
BEIEBEREATIRA  #EER T REEE BRI SCE T T
MBS © Bache et al. (2013) FRIBHEAT FEEAVZRM > et EE WA
FEHESC (pseudo-documents) > SF—4HFE B H AR H MR A [E £/
HEA TR S R BRI A > 58 AR SO RIS FAE AT E RERT A TR S 5
P o USSR E TR TR S — R B R B AR
4H77 o Bache et al. (2013) FVIAFCZEREE ST —Sm L2 HIE
I H ¥ 2 BT i — e 28 nym i1t > M ANER A 2EEN
S BT o

R _EaltaysTss - ARgeny B esE

1. FIF F AT E - BRI N B E R 7+

R o A S PR S (G T REAE R
2. BE TR S AT EAYAIE T o W bR S AR TR Ry
MR

3. HIE &R AEREEATFI0IRH2E TR -

TEam S N A HERD SHI I 7E ERENY 7704 7] 2 RARIEER (2014) HE
HETEEMINIE - LT Bt AR ENMERIVTIZ » 2AMEHER
AWFEHTRIZE 772 o ROl 7 A4S Bl F T ot o

A - SR EREEEHR

AR Z R MRV TE TR E RS2 RS (interdisciplinary
research ) ° Rafols and Meyer (2010) fEHIEREE & HYEIBEE H TS E
BHERIZERE o fEHE— 200 SRR ravbsEERg (SR ~ JF) -
WSS ) AT EER - ZEER M E R BIEE A 2
— o Rafols and Meyer (2010) 5[ Stirling (2007 ) HUzm®E > 5B
MR A A — (8 2 &Y T AT o BO B S SR R4 © Stirling (2007 )
HIZRER S EE =(EmE ¢ 1) EEEE (varety)  TTEWHITACE
HUTR S s RIS - AR MEERZ AR < 2) S0 AnHY % (balance) :
TCENECEE R EAEEEEGI S S (evenness) 5 WIERTTEIEE R -
HITATECEEIRYES » (BRI A A AERAVZEENE - 3) AR E
PE (disparity ) BCAH{ME (similarity) @ 2257 B AV I 187 Hh i 22 52
IR > ZREEHIZRRMEAT R » L » Rafols and Meyer (2010) 2 5E552
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Flam iS5 SUREEs 28 - P AT 3 A e 2o i1 ~ TE851
RV ~ FRES AR R SR B A BRI PR
Porter and Rafols (2009 ) ~ Rafols and Meyer (2010 ) #I Leydesdorff
and Rafols (2011) ZFEESTEEERIMAIISE & FEH Shannon 1§ (entropy )
{H ~ Simpson #5% * ~ Rao-Striling f51Z L Kz Gini 4% ( Gini coefficient )
FRMEIEADNE TNV - DU RIS SRR TR =
1. Shannon {#{H H FZKETE 7 LAY AHEE M (uncertainty ) » H
HEHOR (1)

H = -3 pilog(p) (1)

NEZFTVERIEE - p T RES i [EEA_EAVEEEES] -
EITTRITHON ARSI H B E AR A > 2 (1) #ETER
FEGFEEEEBRAVNE - ElREVIEE T - R LATRER
IIAAE— (BRI _ B > RERE R 00 K2 > B IT R P An
FE N EFA L - PERFE{E R log (N) -

2. LA Simpson f515% 1 5 FOTRAER R LAY S - Hat &4
A (2) ¢

1<y, ]I-Vzl (igy PP =1 -2Lip? (2)
p; M p; Sy AlEFTA TR AN« A1 j EAVEELRG] - EITRE
HAE—{E A0 > Simpson FEIEMVEARF /& 01 K2 > FHEITTE W
3 ARAE N A& L > BEBF Simpson $AEYE A5 (N-1) /N » #3
P RIS o Simpson FEAEMV(EATA -

3.Rao-Stirling $5 5 D Jy Simpson 5145 & BUHIEEAYET R T -
= (3) -

D= Z?]=1 ]I'vzl (i#f) plpjdlj (3)

2 Porter and Rafols (2009) & £ Herfindhal 54Z -

176



AROHES © BRI IR £ AR B AR MR 5

FEEEEY d, X8R0 i Flj Z M ZERE - p, F p, 73 Rl A T
B8R 1 j ERVEELEE] - BT EEFIE—EHRIEF > Rao-
Stirling 52 41[5] Simpson F5AZEAY(E —1£ B £ 0 > {H Rao-Stirling
TETER B BB R - TR AT RS RN E - &
FAER B RS BT E AR R - R AR
BESEE ~ rA RV 2 R F E LT Rao-Stirling 5155 A
HRHE ©

4. Gini 48 G 7] DLAHZAETE 3 i EAVARMHTE (inequality ) BiR15
%] (unevenness) 15T (Leydesdorff & Rafols, 2011) - 5FE4]
= (4)

V. (2i-N-1) 77
def &i=1
G 1 By 20N (4)

i 2 LR ERY T R EE LR B/ NEIRHR RS § [HBE L
B« ERITTREFTARIER] L AHEE > Ginl (REHIES 0
ERERAAHENER > R RS EFTRER TR ST
— A I - Gini (REGAVERF f 1 - (NI - BLHERVIEEEA
& TTRAVEE SRS > Gini REURV) -

B8 7 bl F5 A2 22 [E] A B8 38 > Porter and Rafols (2009 ) A Rafols
and Meyer (2010) FYH/f 52 & 2 37 Rao-Stirling #5122 B2 Simpson $i5 122 Al
Shannon J{EHZ HEIE AR S HYAERATE o Leydesdorff and Rafols (2011 )
HiE i ETR R T H4E R BIUR Shannon fi{H - Gini {4801
Rao-Stirling 2515 M5 & i [B]— (R (R 2% - (HFFH Spearman SR AHREA 7317
Gini {531 Shannon JF{EHVEE R R EH - FRE fw LS5 UMIEE
T ERV AR AT S0 > FTfSE] Shannon JE{EATA » {H Gini (4E4

/N e
2~ iRT5E

— « RS R S R

I RE R Y 5k {d FH LDA (latent Dirichlet allocation ) 45 51 51 78U #
AR EAERERE - 8BS P T RE IR & ERE D st I
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IR T U BV TTRE Y - EEEA ST —-FE e s%
&l 78 - T DAR % E0E & (probabilistic mixture ) SRFE RSN R T
’REBAHBCEL B - i H A — {8 EEAIER 2 FH—4H 5 %% (vocabulary ) FHY
S REIRIE A [FHYREE4H K. (Blei, Ng, & Jordan, 2003) - 8 Zy YA
& TG EE B —E o G EEH ] DLRR R — 4R R 2
(feature vector) ° FHHE A EHVE— (BT ZFRIHE—(E EEH A
SR EAMER > fE ERERUT A iEE DL 0, RS dIVRH A &
Frue &g 0, EAVEE i Bk 6, RS i (M £ d FAYRRIE
TCRMNEERR » FoREEEN B IR S W gEtEfa R - =
AFHE R BN —ET R AR E SRS — T R (R
SR IR o WIRDL o, FRE bl TENVRH IR & - B E ¢, &
55 (BT o, (R P | (B SE & (R -
TR A BRI SNSRI IRER - (SRR
B4R E 0, AEEFHEIAE ¢ o EfHET T AR
2% 0 P SE EE - DR ERRAVERE - HETEE BN A
A BN E SRR DURR R (B R AT £ T i (S
EEH T o HATC&A B 1SS E R 9t T REMERD AV e 283
( Griffiths & Steyvers, 2004; Zheng, McLean, & Lu, 2006 ) #RAHEZ (2014 )
7 WoS 5| X ERHEMZ 2007 5] 2013 F-A/Y Scientometrics Kl Journal
of Informetrics (Informetrics ) HATIAY 1755 SE5m &k} o FI A T AR
575 Gibbs JEEE (Griffiths & Steyvers, 2004) » {EER XYL FEAE
RS EE2NEEWRTE - o REIATE R ERE 28 - 3
HL T S R 7 B ] o (B P Y B R T
AHFFELIMRBEEL (2014) FAERE - FiftseEE R A B & R
7N B AR 2007 2 2013 FHARAVERSC « NTEIATIELE © IPM
J Doc ~ J Info Scie ~ Informetrics ~ JASIST F1 Scientometrics ° {215 75
TERAFIEV R R Z Informetrics BEZN AR EFAVEAT] - (EHEAHE SHIHH
HIFEAA% (journal impact factor) » HEk A EHIFHEL/E Janssens et al.
(2006) ~ Bonnevie-Nebelong (2006) - Huang and Chang (2012) /I
Lu and Wolfram (2012 ) ZESLAih5E G &8 HAVE SRR
I B A RAMEAVHI IS 28485 - DL 2007 FE28 2013 4F Bip U &R &R
HEEFEER EHAY - RE R T T M E R DU & BRI AR 9T 2 RE
A H 7 R AR} o 18 WoS Bl _F iz a7~ B HH R B R
Ry 2007 FE 2 2013 GG HOCAREAY By Ardicle FNERSCER} » 45 4210 28 »
EBRIZH AB Ay 10 EERHE » 45 4200 ZF - HUH TI AT AB HfizHY
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BERMS R i XIS F NS © TR —A/NE ~ R B E HEE ~ kR
ZF HEA L FGE % > S 4932 TGRS © K0 - salEEAEME (document-
term matrix ) 5 A Gibbs i BUEHEE S AR 28 AR R B 555
B8 - bR TR SRR 28 F R R & D - FEER A
BHRENETENEE - F it A ERES - RIS ER 2
' (machine learning) BIERHER] (data mining) & AT k KA X EHES

(k-fold cross validation ) 7572 » GATE I B k 5% 5 10 » {7 10 2032
N EgEE e REE (perplexity) HYEIGMHE - BRI E I E &K
FREEE R A EAVEE R -

— » TEERERRIEE

FREEATANER  — AR E KR R EEN TE
REARE S E N TR 2 THEST RV R (PRAFEE » 2014) - & T
W e ] SR Y T AL - AN 2 K1) FH B S 50 2 W 1] o A1 2 ] 2 S 1
iy ) 18 = KL 7= 2 (symmetric Kullback-Leibler divergence) ( Rzeszutek,
Androutsos, & Kyan, 2010) {fi5t 38 2 FIHYZERE © BES § [EA1E /[
FERFHRRES A Es ¢, F1 ¢, » BAF 2 FEIRYETE KL 25 sKL (6,¢,)
W= (5)

SKL($o¢y) = Zh=y (Pulog Bt pydogg) (5

by F1 by T rml F AV kABEEERE Y BIAE S i (EATES /(8 T8 ERYHY

AR Vo ga s iy AN o B W E B AR A 2 ERF - HEL

HAWERE S » ¢u=¢y > MBI KL 2% sKL (4,4,) =05 &
R T RV A 2= SR AR - sKL (¢,¢;) BYEERTK -

P (5) st R EEZ HNAERE 2 1% - A 7e A RS =R o i
o BB A RV AZEE B - AE—20 1 AR B (SR Y T REAERS -

=~ BATIBYEREHIREER

2 s Oy ERE IR > BT DA Ay ERE IR AR - e
—Fa e H BRI LRV EEEEHERT - & (8 EEEY
T_E Ay B (5 0] DUE 38 R & T REAE BT 88 R A am -C b B
FHEE - Bl (6) Forss i (B EREEHIT] J ERYHERER 0,
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def ZdE] edi
o = Il (6)

d (R J ESRAVE—Fmw3L > 0, Rsh i (A EEAERLd =
HYLHERPER - ] BRGWHTERSCBE - RIER (6) HYER » MRHE—
{8 EREAEHAT] J_EFF2am sl B EAREAVHERER > S E EEEH
Tl J B E AR SR LB -

PO ~ HAH < Eey=EER

SHTI 2 AV Z B o] DU R B BT BRI AR 2R - 55
—REHA Y ERE IR GRS Bt o (% A DU A R 3 KL 225K
S BT Z AR A2EE - BIATHAT] 4 BLEAT] B 2 REYZERERTEt BT 200 -

04 Op;
SKL(BA, 93) = Z’{:l (BAllogé+ BBilogG_j ) (7)

0,58 0, 5y BB | (EE BRI 4 ST B LAgHIRIER > T
REREEE - A0FHR R SRR G 2 R T o R
MR AR S0 P B Rt KL 2 AR 0 MR E
R B R )i Ak AR KL A5 B AA -

AEHLR T B 2051 - AR i — 55 S 2O 8 A
MDS BB » WFHIF B350 S 4 b T ML £
R ST T E T S 1 -

5~ BiHEESFITAE

}R4% Porter and Rafols (2009 ) - Rafols and Meyer (2010 ) #{1 Leydesdorff
and Rafols (2011) HYB/f4T > Shannon Ji#{E ~ Simpson 5% + Rao-Stirling
FEIEA Gini (REEE LT T B 2T ESER - sStE&ES
FRVEFEAERS - ] DURF {8 2 AR B By R 0, & B A

(1) F] (4) HVERIEELLA] p, EITETE - 515 Rao-Stirling F5 2
B 1 R R AL (3) BRI EEEFILAIN » EFREET
BRI d, o AT DU TR0 KL 2= B8 X 2 R 2= > gt
R (5) B SKL (¢,8,) fRAZC (3) WY d; o By THRARIL—T775%
Rao-Stirling fEfE 45 AY 522 » AWHFTHIE Shannon JH{E ~ Simpson FE1E
1 Rao-Stirling 545 » i $H ¥ =fEFEFLHEL TEREL -
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£ - hRIER

—  BERSERNERREE

TR SRR ERFIZE 2007 5] 2013 £ 4200 255
PSR A R TS B > 40 10 KX ULt > L
(0.8 20 {15 R ERE LA EEOTRBE - PRI AT (R
HOE R 20+ GEERRE 5 BIE B 50 69 5L BB B HTIEE
TS (EA0IE 1 T -

1 SETEHTHEEEIE

Perplexity
™

10 15 20

Nuni;er of:;pics *
THAR : At REn
% 1 58 20 (858 EHIRMSREAHIRT 10 (83635 -

*1
20 {8 L HIRMEER R KA 10 5358

F LT ks

1 systems system user evaluation users
design retrieval search support models

2 review peer funding abstracts journal
scientific manuscripts  publication process published

3 classification  text documents features proposed
learning algorithm document clustering model
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20 {8 X CHIREERE AR 10 BEFEE ()

TR EaE

4 h-index index citation citations impact
distribution  rights reserved measures -index

5 universities  performance  indicators university scientific
quality evaluation researchers ranking academic

6 scientists researchers gender scientific authors
productivity academic publication differences authorship

7 network networks structure knowledge scientific
maps social centrality field topics

8 knowledge  social factors sharing model
online management communication community communities

9 library digital students findings libraries
literacy purpose public health secking

10 journals citation impact journal citations
articles science factor cited published

11 language terms words text question
retrieval english answer chinese arabic

12 image semantic metadata tags tagging
ontology images indexing social digital

13 retrieval model documents document ranking
proposed performance  relevance rights reserved

14 countries science publications scientific publication
articles international  china growth output

15 patent patents technology technological  innovation
knowledge  development industry patenting nanotechnology

16 science citation articles journals field
author social sciences scientific fields

17 collaboration international  scientific countries collaborative
researchers  co-authorship impact knowledge national

18 web pages sites content online
wikipedia links users page site

19 search users web queries searching
task relevance engines user tasks

20 knowledge  science purpose findings theory
work concept article understanding  framework

AHRR : AFREE
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R TLUN AR 53 - AR RIEER 1 75 T8 B (E i
= WY A 10 {/ 5] 5E 0 2 Y White and McCain (1998) ~ Moya Anegén,
Herrero Solana and Jiménez-Contreras (2006 ) # Janssens et al. (2006) &£
JoRISE - B Tilan s - HEERZIINER 2 - KERTHI L EH 5
B R R S AYGERE T T AR R  WAEan % o B4 Topic
1 IR S HVERRE R “system(s)” ~ “user(s)” ~ “evaluation”

“design” s “relevance” ZHZE > R Topic 1 e TR AN
FFELREAL o N Topic 2 > HRIBHIAZLEERE “review” - “peer”

“funding” ~ “abstracts” FEEE o A DUT S £ REA R SO ARHY EE A
HeHIARE > Ritanfaky " s B B M R, -

*F2
DA RBERTSEHEERY 2007 Bl 2013 FEFRIB AR EE

o FE i T
N N A 11 BHEES R
(design and evaluation of retrieval (language-specific information
systems) retrieval technology)
2 EROCEE BRI R 12 ZEWR
(paper review and scholarly (image retrieval technology)
publishing)
3 XM ERdl 13 SRR
(text classification technology) (evaluation of text retrieval)
YT 14 ERSE
(h-type indices) (scientific output by countries)
5 REW R 15 EFIEERAMTAH
(research evaluation of universities) (patents and technology innovation)
6  FIEZREANFES4EED 16 5[HOH
(demographic characteristics of (citation analysis)
scientists and their productivity)
7 FIERAGEEEREIT (structure 17 BEEE
analysis of scientific networks) (international collaboration)
8 & ERIER L EE 18 HEHEANEEIR
(online knowledge community) (web content resources)
9 fi 5 BE B E R 19 HEESIEZER
(library and information use) (web search tasks)
10 FATISZEHES 20 HERERES
(journal impact factor) (theory and concept)

AHRR @ AR EE

183



EZEEFHEEIHZE 9 ¢ 1 (December 2014)

DB TR E o HBRRE S R EE R E)Z - BN A S
S L RO 3 » (140 Topic 16 51 Topic 20 - Topic 16 58135
H “science(s)” ~ “citation” ~ “articles” -~ “journals” > T HE
B SR Y Em L5 | T R A e - b ana By 5| 237 © Topic 20 &
“purpose” ~ “findings” ~ “work” - “understanding” ZELLEH LR
s LN EHIGERE  1RIE “theory” F1 “concept” ZEFARE - IS (E L dn
Sk VEERENES ) o BBAN 0 By TR LAV ORI ML EAE - Bl
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Introduction

Many bibliometric studies have identified important research topics
in Information Science, for example Janssens, Leta, Gldnzel, and De
Moor (2006), Lu and Wolfram (2012), Moya Anegén, Herrero Solana, and
Jiménez-Contreras (2006), Waltman, van Eck and Noyons, (2010), and
White and McCain, (1998). Bonnevie-Nebelong (2006) and Huang and
Chang (2012) used references of Information Science papers to discuss the
diversity of knowledge sources of related journals or subfields. However,
only Janssens et al. (2006) tried to find the major topics for each related
journal and no study to date measures diversity based on the topics
distributed in journals. Thus, the goal of this study includes:

1.to identify important topics of Information Science from text data

of papers using the method of topic modeling, and furthermore, to
reveal topical structure of the field;

2.to learn distributions of the topics in the related journals and compare

differences among the topic distributions of the journals;

3.to measure topical diversity of the journals and to compare the

results from different diversity indicators.

Data and Methods in this Study

The analytical data used in this study were papers published in the six
important journals of Information Science, including Information Processing
and Management (IPM), Journal of Documentation (J Doc), Journal of
Information Science (J Info Scie), Journal of Informetrics (Informetrics),
Journal of the Association for Information Science and Technology (JASIST),
and Scientometrics. Bibliographic data of papers in these journals were
retrieved from the database of the Web of Science with the criteria that
the papers were published between 2007 and 2013 and their type was
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as “Article”. Texts in the field TI and AB of the bibliographic data were
extracted and combined as documents. After converting all words into their
lower case, removing digits and stop words, and filtering out rare words and
common words, computational linguistics concordance software counted the
frequency of each word occurring in each documents.

We used the frequency information of word occurrences to estimate
parameters of the topic model which corresponds to the text generation
process of the documents (Blei, Ng, & Jordan, 2003; Griffiths & Steyvers,
2004). One set of parameters are the probabilities that represents the
frequencies of topics occurring in the documents. For each document, we
can use the probabilities of topics to find the most possible topics appearing
in the document, and to estimate the probability of every topic occurring
in a certain journal by averaging the probabilities of the topic in all the
documents of papers published in the journal. Another set of parameters are
also probabilities and each of them describes how frequently a particular
word occurred when documents picked up a certain topic. In this study, the
words in the rank of the top-10 highest probabilities of a topic are called
core words of the topic. We selected core words of each topic to determine
the meaning of the topic.

We then estimate dissimilarities between topics and disparities between
journals. The estimation method used was the symmetric Kullback-Leibler
divergence which can measure the difference between two probabilistic
distributions (Rzeszutek, Androutsos, & Kyan, 2010). The dissimilarities
between topics were used as information input to the method of agglomerative
hierarchical clustering to group all topics in order to demonstrate the topical
structure of Information Science. The disparities between journals were input
to the algorithm of multidimensional scaling (MDS) to generate a graph for
visualizing the position of each journal in the field.

Finally, we measure the diversity of topics in each journal. Diversity
is characteristic for describing how a set of elements are distributed among
categories in a system, which is composited of the variety of categories, the
balance of distributions of elements over categories, and the disparity between
categories (Rafols & Meyer, 2010; Stirling, 2007). In this study, we used three
different indicators to understand how the topics are distributed in the journals,
including Shannon’s entropy, Simpson index, and Rao-Stirling index.
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Results

We set the topic number for the resulting model to 20 due to the
minimal average perplexity computed by the method of 10-fold cross-
validation. The title of topics were named by not only considering their core
words but also referring to topic titles used in previous studies. These topics
and their titles are shown in Table 1.

Table 1
Research Topics of Information Science Generated by the Method of
Topic Modeling

Topic Title Topic Title

1 design and evaluation of retrieval |11 design and evaluation of retrieval
systems systems

2 paper review and scholarly 12 paper review and scholarly
publishing publishing

3 text classification technology 13 text classification technology

4 h-type indices 14 h-type indices

5 research evaluation of universities | 15 research evaluation of universities

6 demographic characteristics of 16 demographic characteristics of
scientists and their productivity scientists and their productivity

7 structure analysis of scientific 17 structure analysis of scientific
networks networks
online knowledge community 18 online knowledge community
library and information use 19 library and information use

10 journal impact factor 20 journal impact factor

In most topics, the titles were easily determined by examining the
corresponding core words. However, for a few topics their meaning was
difficult to ascertain from their core words, for example Topic 16 and 20,
because the concepts of those words are very wide. In addition, there were
high degree of overlays between the core words in some sets of topics. The
relations between the topics within the same sets are obviously stronger than
those between the topics which are not in the same sets.

Exploring the topical structure of Information Science, we found that
the 20 topics can be divided into two major classes. The first class of topics
are related to “Information Search and Retrieval (ISR)”, which includes
topics about algorithmic information retrieval, cognitive information
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retrieval, and information use. The other class consists mainly of topics
related to “Informetrics”, such as bibliometric indices for evaluating
universities and researchers, empirical case studies, scientific mapping, and
studies of technology innovation based on patent analysis.

The major topics of each journal were described as follows: JASIST
owned the widest scope of topics than others did and all topics of
Information Science were distributed evenly in the journal. J Info Scie also
gained most of the topics in the field, but it paid more attention on the topics
related to ISR. The topics of /PM and J Doc also focused on ISR, but the
former focused on information retrieval and the latter’s emphasis was on
information use, respectively. Just as their titles suggest, Informetrics and
Scientometrics both paid more attention to topics related to Informetrics,
and h-type indices and journal impact factor frequently occurred in them.
Furthermore, Scientometrics was more interested in empirical case studies,
while Informetrics had a slight emphasis on structure analyses of scientific
networks.

The result of MDS is shown in Figure 1. In the graph, the journal with
the most broad topics, i.e. JASIST, was mapped on the central of the map.
The journals on the left side of the map are those with topics highly related
to ISR, which are J Info Scie, IPM, and J Doc. The journals with the topics
related to Informetrics, i.e. Scientometrics and Informetrics, are mapped on
the right side.

Figure 1 the MDS map of the Information Science journals
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The measure results of topical diversity for the six journals produced
by the three different indicators were consistent to one another. In all the
indicators, JASIST obtained the highest scores among all the journals,
followed by J Info Scie. This signifies that these two journals have the
most balanced distributions on topics of Information Science. Although
Scientometrics and Informetrics both focused on topics related to
Informetrics, the former paid attention to more topics than the latter did,
such that the scores for Scientometrics are higher than those for Informetrics.
Finally, J Doc is the journal in which the topics were the most concentrated
and therefore it obtained the lowest scores in all diversity indicators.

Conclusions

Comparing the results of this study with those of previous studies, we
observed that the topics of Information Science were rather stable in recent
years, even though Astrém (2007) claimed that the field was easily affected
by information technology at that time.

We found that the topics that frequently occurred in the journals with
low scores of diversity usually belonged to the same class in the topical
structure of the field. Disparities between the topics were very little, and
thus, the measure results obtained by the Rao-Stirling index were similar to
the other two indicators, although the former is weighted with the disparities
between topics.

We also found that the positions of journals mapped on the MDS map
might associate with their diversity scores. However, evidence for the claim
is deficient to make a rigid induction in this study because we only analyzed
six journals. In the future, we will extend the scope of analysis by collecting
more journals and applying the method to more fields to understand the
association between the topical diversity of journals and their positions in
the examined fields.
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