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Charles C. HUANG, Star X. ZHAO, BIAN Yangyi, Ronda J. ZHANG, Helena H.
ZHANG & Fred Y. YE

ABSTRACT

As a tool of logical thinking and derivation, the basic element of language is the word. Important words
reflect concepts, and core concepts construct knowledge, while knowledge evolution contributes to academic
development. Based on the theoretical foundation that keywords in the academic literature characterize
concepts, this work attempts to get beyond traditional citation analysis and introduce a framework of
academic contribution analysis based on keywords.

The framework of keyword analytics defines keyword vector flux spectrum and cumulative flux spectrum
based on the keyword vector and keyword flow in a discipline, and then applies h-index and g-index to
measure h-cutoff and g-cutoff, which constitute the mainstream keyword set in h-core and g-core. We then
define the mainstream ratio and mainstream index, which can be used to measure the contribution of
academic subjects (e.g. institutions) or academic objects (e.g. journals) to mainstream academic research.

The method of keyword analytics for measuring academic contributions inherits the theoretical
characteristics of h-type metrics, and provides a new measurement in addition to citation analytics. In the
field of humanities, the traditional quantitative evaluation methods have many limitations, and the keyword

analysis method is worthy to explore. This method framework still has limitations and needs further
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innovation and development. For example, a series of conceptual clues such as keyword, theme-word,
concept-word and ontology, are currently confused and need to be clarified. While using keyword analytics,
the techniques of front-end word processing and back-end text mining still need to be further explored. On
the basis of semantics, how to measure synonyms, near-synonyms, substitute words, and evolution of
keyword itself accurately, is also a problem and needs further exploration.

The empirical data in this article is derived from the data platform built by the authors. The platform
consists of three Chinese databases, CNKI, Wanfang and Weipu, and Chinese records in WoS and Ei. The
data is cleaned and processed by machine plus manual work. The platform includes 87 million Chinese
achievement data and 17 million foreign language achievement data, totaling 104 million, with a time span

of 2008 to 2017. In this study, two data subsets on library and information science and philosophy were

respectively selected as empirical cases. 5 figs. 5 tabs. 23 refs.

KEY WORDS
Keyword analytics.  Keyword vector.

index. Academic evaluation.

0 35

T

SISCAHT A Garfield @ 32 LI Bt — B
FAAE F Y 22 AR BTy 125, |y AT AR 1 45 Fh
AR bRZ W R )2 N 2 AR R
FT K251 30K 5| (Citation Index ) K HAEA: (1)
WA T (IF) Z 2R my A 8 25| 32
AR SR 0 558 1 KR 2ot 5 B T Y ) Al
RZ AU SCI( Science Citation Index ) 8 54k il
Stupid Chinese Indicator, Tfij H. H #0455 3% fin =i #L
EG | SO B A A 300 G 0 32 8 s 1) 221 7 e A
SARSEAR T, AR A R T i A b i A il
TEEATPFBUE A 8 PRV TR 2 AN BR 6 R4
BB BR B S B An ] PR IE 2 AR T T 1 %5
WA TESGE M E B — 2, — H R R B X
e

T P A5 49 H 45, A3 3T S i) o b
2 PHPROR BRI & 8O —Fhid R R £
P TR0 A A 2 3 1 S 1) 42 i L
AT SRR, A Chen 55 ¥ 36 PEHE 5L
(Activity Index, A1) ” #5845 Fl T 5 817 LR 13 52
— UG A 2 9 R — R B I 5 2, BT
HR < OCHRE TR 5 P 48 4 ( Keyword Activity Index,

Keyword flow.

Keyword flux. Mainstream ratio. ~Mainstream

KAT) "7 Jf 500 o P 5485 4 A 9 451 4 14 8
MU Y BIF 58 T S 54743 HT . Chen F1 Xiao B
HE—2 H T = b 35 T SR 5% ) 5 4 400 Sk A
LR ITEE TR TR-IDF 1 TR-KAL, 34 2 1HY
W 25 5 5 & 5 M N T 1) &85 SR EAT T X L,
S5 TR-KAT R IAE, [RI,  27 35 X0 O
i R kS8 SO Z 8 5 R AT BT,
Didegah F1 Thelwall 751845 {2 1= %2 W 118 30/
SR PR 2R v R B G B R 40 R SR e o A
WEEN, Uddin A1 Khan DU ) S48 R it PO 4
JEMALSE CHR K B GRS R DG H R B
TRUET SR T 5 LRI T AR B S Y o6
i) %o 5 | FH O 80 55 Wi P 5 2 B B3R 0 G i 1) i
o7 EL Ak A Jg R A, HfhJE 4 5 5| R g R
S EIEAR S A S Ok 1) ) 45 D) 43
T EAR I A S —aE 1 T (G ERIE
JEJZ AR BT RAE, g IR R 2k
TR R i AL FRAE 5 R A6 I A 56
et ) P T TR 2 AR M R T A R S

VLA [ B b X 387 B (novelty ) #1401 1 1
(creativity) MR FFIE T 01—l DA%
WA S 25 SO 3 # A v R AR AT T
BeRZ L) Tahamtan F1 Bornmann ' & %)%
2 SRR A S B0 X 2 7 S I 00) i P T 80 2 X

2019 £ 11 B November,2019



?@Q%ﬂ‘#ﬂ. Journal of Library Science in China

—[RNEHEAT TORFE, AATTPRE 1Rk A 2
SR —LE B B A SR 3L, I 3 e A
KNEEHEAT T V6 £, WF T R WA % U b B A
O B ARV AR 5 T S B (R AR gk ke 5
% B RSSO T B 2 B S0 P
Ao IS 2 T O R T AN 2 2 2% SCHR A
Al T R0 A R B A AR BEAT T R — 2 4R
R AR5 A — AV Y ) 2 B
FUBBE QIS PR b —R, B2 AR

TECHER T, AR SCHE T O 1) % - 1] REAF
TERH T3 ¥, LAY 52 BT 60 38 4 R0 850 4 17 X
I VA RLARZE 2 A BT 2 2 UL, 3] B2 4k 2
E T A -5 0 R A i ) ik A

1 Fikig

P52 AR IR iy A N A B 5 AR
Y E R L R T H, S A A
BT A LR IR MR R, SO s
AREIEEAT ol A N IE 2 70 A 3 W A
AT B I 2R 78 D A SR R ST SR L F
AT GRS IS SR TE ) A B
SEPLERIR BTG, 1] E R AT Sk
A& BN WL, PRIk, 38 e 27 AR SCHR Hh A7 e
P ABE 2 TR 7™ £ O ABE R S W 2 R e e B AR
JECAAR ST A8 5 B2 R A

SR, 2Bk 22 A TR B 2R (]
MBAREB I, FAM & — FIE st e R
TR A A SRR A JE A7 T R 9 1] A O 5 2 —
TEFRE BT, X S AL B HE A A T A A
WARTRE AR T 2RI B, X & TE
PR I P U O 2RI R 4 AT AR 51
(EAEIR 50086 1 AR 28 LS B ) 12 X B
AR Bl 2T 3 DU T RE 495 A1 B T BE A, R FSC T 5
o [ FEBAAT B0 A0 5, O B i) o 2
T AR 5 B, TR, P, AR S OG
1A S sl A A S AR R AT i AR 5
BABAH

— B, 2R F AR I DG i), AT

BEEM+AH%E S _mMMER Vol 45. No. 244

REACSRAE A AR A 2R RS A
AT AR AR A ARR (3 DA
GIEZNULNEIREIPN DR T o7 S N UPEPS
Al BRI AR AR IR 3 (1B 30 & 3) M
T W) B ) 45 . DI, 22 F2 1A i
PR QY AR A SRR, BATH
P o B2 R A2 AR AR EA F T X
BISE PR , 1A SO0 F 2 R ] i i T
FARERRE FRAHIEE

1.1 SRdin] i B LA
I — 2 AR AR A DG IR A4S Kwi,
i=1,2--4--, JUUHC AT FH S AR RIAG) A 5 AR 5G4k iR] 1)
%VS:
V.= (K, K, -, K, =) (1)
[ 2, B B — 22 AR A v i 7 ) G iR
5 Kwj, j=1,20j-, M FTAG S50 #) 1L & 1A
e R] ] i Vo
V.= (K., K,,, =, ij, ) (2)
LR T DG M AR VR .
V= (le, sz’ e Kwk’ ) (3)
A RE SR S AR 2 R AR I DG B ) 1)
T HL 55 2 B G HeAR] [ 2t (W AH U AN
FE N1 R F RS R] [) ERAE AUEE

V.-V
S =TV (4)
FE S 2. SR A IR] 1] S A RLEE
v, -V
S =TV v ()

SR U] 1] At AL g 9 2 R AR R
B, SRR AR U O ) ) e G AU
Pl B A AR AHOR

1.2 SRHdin) A s 5

B SCHRER ORI 22 AR SCR AR A
BN SE IR S HE ] 3 Ay 3 2o G B 1 F 9 M
AR TR, — 2 A A2 (W G i 2%
RS e b R, PRI 24 R 2 I DG B R 1Y T B
AT 1 R



B R B E THE KFRE K

2 0 ENEZATERAXERD AR

Charles C. HUANG, Star X. ZHAO, BIAN Yangyi, et al;Measuring Academic Contributions via Keyword Analytics

Kw

E1 FZRIRXBRARESESETEE

1A A g I T, 2B AL A 2 S B 3] Kw
R R ] B4 AR

RE 3. SRR A Kw 7ERSH] ¢ (Y
AR AR A DG BEEAR) AL i Kw (t)

SRAEIR iE Kw (1) FAE S5 1) 75 1] 18] 1« Bl
TR A, 24 B IR Kw 78 1, IF 20 i 8 (6
) T BRI, 1 S 18] i 20 K A
AR I B 22 B, B 2 LAF B B 52 B, IR ]
JUAF 2RI - ) 22 0 P RO 1) Y 4 Y
IRAT R, RIARSCHE IR 2k

T B R i, 2E ] E S B R

=

i,
FE S 4. SCAHRRDE B . GBI Kw 7 B [B) 1
I tm 3 tn AYE 2

K = ["K.(0)d (6)

I B Kx e AF A in) B AR K,
B Kx R R I Gt A BV Ak, 1
FT L Kx LA SOR i 4 Kw (1) M tm
Bt X 8] BB IR

— AR BETTEAE N AN, ] PR
A(i=1,2, - N) L4 &, TR A %R
O] SR M, R T A 2R R G i 7
P, tm &t B R BT 0 AR G A A - 3
i

Hm

_ 1 N L,
K = W;flmKu,i(z)dz (7)

JAE(6) A (7) L% gk R BUE 2 3, Bk
T AT RS OB R 2 BB SE il Y
DR T AIOR S BIUME, A8 398 43 A A] R 3%
LR,

1.3 DGR % S h BN g N
FEAERE 2R TR Bl AR A T G
VAR BRG] [ A AN TR AR 5 A 5K B 1)
P10 38 2R P HIE 1 e A S ) ) o 33
S,= 1K, K K o Kol (8)
Tk S S R A U SR A R K UL
RO ) SR A A3
S, = 1Ky Koy ooy Ky oo,

xw2 ’

K.l

'
K, = szuy"le =K., (9)
j=1

M h FEEC MR, AR GBI 1 k5
AT LA —A> b 8T 5 R 2 AR B (A EA
N ZEAR MRS ) Bk E A AR B (183 B
S5 T n A G B R] 4 1 ek R HE S, o AR
ATRAA AT —A AT, R LU B b B
X — TS A5 T 1) b TR0 By vk 7 DG 3] 43
A (BRI 2 57 I H AR B 2 P Tz AT
TERFEH AT ORI AR 440K 0 HE T
I AR A7 A el A9 T S, 1 T S B ) A9 2 90
B E A

E 5. SRR i) R R A b T
JeF i R HES I Y SCHE TR P K, K, Je A 1)
v A3E i WA

K =K, =..K,, =..K,, (10)
h AR h F880E UK
R = max|{r.;r < K, | (11)

— AN 2ER S HRITE I Y b R BT IiZ AR
FAEIRI X 30 h AR h R S

FIHL K g FE50 M, G A) RALE B
TEAT LU —A o T,

RESL 6. FEHTE R s Y g Wi
SR B [T HED I B SR R IR L K SR 1 B
BRI

K,<K,<..K,<.K.

(12)

2019 £ 11 B November,2019



'f'@ﬁ%ﬂ‘#ﬂ. Journal of Library Science in China

Kb g HREE L g Wb
(Bug)® = max{r’: <K} (13)
— ARk S iR SR B Y g AT AT L
2 B R P A A 1 g B TS5
DGR ) 3 B S UEAT b BT, BELE
TEUEFT o BRWTIE b BRI h BB g A ¢ R AY G A
T3 S A o 5 e ) A i) R G ] R ) A, A
2, PR bl L—A R P S 1)

h2 \
hi% 2

S AR AR AT
SR ] 5 2 B 32 G S B AT E B, i BE AR
5 VAR SRR B . h BT A g AR 7
Jiik AR b B B SR A SC, X h
A2 PN B4 S ) 3 e (B S OB g AR UL Sk
RO BRI T AN AT, B fRRE Sk A8 OC Bt il
AR, SE R TR B MR A A% G B ] ML
WRIREZ 9K, B, ARSI H g

A

Kx

gt%

h r

v

2 h#HE g BET RN XBRARZ—ES T

2 K, FoR i AN S i) K T
i, K SRR AR ) R AR

L4 BRFEMERAE

SR EAINAAR BRI AT SRR A
TG, I3 A h B g B

FE T, WA MR ML h W g s
b % MR, A g B E % MR, Bl b
BWE AR b A EROCHEE L OY VEeEAR
EREEAAR AT IG5 VAR LG, 205 &%
BRI S PR OCHE R MTAG B Vs 5 Vo, 2E 1T AT 3% 2
() B (5) AR EREAAR KR Z b B
T

MR, = S,orS, (14)

VL g #UT G 27 Fh g A% F2 00 SCHE R o SR,
A (4) B (5) AT AR AR AR &
2 g BIFHR,

BEEM+AH%E S _mMMER Vol 45. No. 244

MR, = SorS, (15)

MR #7827 32 (%) BT 23 S s il 5

SRR S S A A B — Sk, B T WA AT
AYARARLPE , MR R AR R A 5

EN 8. EWREB ML FARFE(E) KA b

5 g A OCHE A S 2R h B g A% O 1)

ZHAT BIAL BEL b 7R AR O ¢ A AR A

K\-x h=core
M, = = 16
- (16)
K
K,
i, =~ (17)

MI 27 R 3 () AR T A% 0 5 A 1) i
b5 2R 3 U OC T 3 A LR BE R RAE A
PR DG B ) A RE DI JEE — 2 R () 1A
R TTHR . MI AR B 2 AR (%) i
e b E 22 R UM B R ST S 5
1o ARAEAS SCOCHE ) 2 BT RE SR Y 5 3L, #1E |



B OR OB B THE KEE K B 0 BUEFRRTROKBEASITERNT
Charles C. HUANG, Star X. ZHAO, BIAN Yangyi, et al;Measuring Academic Contributions via Keyword Analytics

B R MT M, F5 2R 32 (K ) R 5T
W RS WE A — 2 TR R I —
B 1 TR, % 2 Bk i AR A R S i B T 1
R, ML W] LAAE S — AN 88 25 6 19 BT kI 2
S8

SR, MR A1 MI A2 B T ) 240, IR BRI
4k MR 5% MI BR#AT, fm MR AT MI ] g J&
BB PGS FTE, P MR A ML A B AR BR R A
P X STE LRSI R PRk,

1.5 Bl RS R

AR SCHCE R IR F 1 & 121 BA R 2 1Y 2 4 o
. A H CNKL 7 43 =K v S8 1
JCHAE A WoS i LA SCid sgoc B8 4 9%, R A
MLERBE VRN A A 7 X 47 01 s 4 B (R
SIS IR FRIZEAR] ) | B Al 5e s SO SR AL
P BB 8 700 J7 4%, A SO BRI MR 1
700 T3 45, AT HEOE 1. 04 405, Hih B0 e f
1) 505 J5 4%, 4F JE G Bt iR 5 BE N 2008 ZF 2017
A, ZBIRTEEEMR TP ICR R EEE L
FM B, X SCRIE M A M E, AR

WIS Hh o P T A5 75 R 8 2 R = DA Bl
e NSRS,

2 SKESER

A SR B HE 2R P T AR OUL)Z T Y 2
ARIUTE , NECE - 15 $2 O SR A Sy 2R 244
1 22 AR AR g 2 AR B A 2 AR T B A
HISCIESS SR INE

2.1 ZERHMARIMIGR

R ERAFR AR (22 H ) Rz AR PR
(BE&R JFFERT R2=58) |, Ak DL 2008—2017 +
AR R B G P SCRRBE & PO BB B
Bt/ Z/ B/ AR R 2 2/ it/ 2 B AT I

(1) E {5 BAE L Z/ B A5 A 5T
DIRAE €

DA Ry B I RV T K4 5 B B
B 25 | P A U 45 P A5 155 RN 2 00 95 ML A B 1F 5T
BCSREBCHE, A RO R I 1
FR

®1 BEREBEEFZARAEHEREMERER

AR LA

MR, MR, MI, MI,
RIAF 0.607 7 0.628 2 0.204 8 0.245 4
WEKF 0.579 4 0. 605 9 0.1355 0.176 7
FARKRF 0.5412 0.555 5 0.123 4 0.156 6
b K # 0.529 8 0.548 3 0.1156 0.136 6
P B # A B 0.526 9 0.5513 0.1326 0.172 8
Fl ok 0.519 2 0.526 5 0.104 3 0.1227
Ao i 55 K 0.496 1 0.515 1 0.081 9 0.113 4
N N 0.488 1 0.502 6 0.061 9 0. 076 4
I k¥ 0.484 8 0.4832 0.098 5 0.099 5
Ik 0.477 1 0.482 8 0.065 8 0.074 8
WL K ¥ 0.469 0 0.477 4 0.064 8 0.072°5
LA k¥ 0.444 7 0.440 3 0.061 9 0.073 3

2019 £ 11 B November,2019



‘f’@@%ﬁ?#ﬂ. Journal of Library Science in China

E£3
£ E ERkiE
AR LA
MR, MR, MI,, MI,
HAKF 0.434 3 0.440 8 . 063 9 . 074 1
TN 0.416 9 0.4419 .058 5 .073 3
FEAF 0. 406 4 0.414 3 . 040 5 . 043 2
HEKRF 0.405 2 0.428 7 . 043 4 .057 1
K 0.399 0 0. 400 3 .037 1 . 045 5
TR KF 0.394 3 0.404 7 . 048 8 . 064 0
FEARKF 0.393 4 0.428 1 . 085 3 .107 3
R IE Tk K ¥ 0.387 8 0.392 3 . 046 3 044 8
MEKLAF 0.379 5 0.393 8 . 0517 .071 8
AEAF 0.372 4 0.379 6 037 5 . 054 0
A K 0.368 8 0.384 8 . 052 7 . 066 4
El- i 0.361 5 0.360 2 . 037 1 . 055 6
LiEE S 0.358 2 0.3610 . 063 9 . 064 0
By AF 0.3516 0.350 9 . 0527 . 038 6
2k F 0.344 3 0.352 6 . 046 8 . 054 0
LR K F 0.340 8 0.346 2 . 047 3 . 048 6
T Tk k& 0.340 6 0.347 2 . 041 9 .0525
FRKF 0.340 2 0.344 6 . 055 1 . 055 6
LHRKF 0.338 8 0.349 2 . 048 3 .071 0
Ex k¥ 0.338 5 0.324 3 . 037 1 . 030 9
K#EETAF 0.3340 0.3527 . 055 6 .078 7
B3 K # 0.3279 0.3352 .034 6 . 048 6
Ak F 0.327 3 0.3226 . 0327 . 047 1
AL E T AF 0.322'1 0.327 7 0239 .037 8
FEEL R 0.321 1 0.334 0 . 0317 . 047 8
CRBIKAF 0.319 5 0.3472 .024 9 . 041 7
% H Rk 0.3102 0.314 6 022 4 .037 8
Ely-: i - 0. 306 4 0.314 9 .034 6 L0517
R E TR K ¥ 0.303 8 0.322 1 .049 2 . 047 1
T A F 0.302 9 0.324 1 . 030 2 . 041 7
MK F 0.297 7 0.316 7 . 040 0 .045 5
E R H A 0.292 3 0.301 4 .072 6 . 084 1

BEEM+AH%E S _mMMER Vol 45. No. 244



B OR OB B THE KEE K B 0 BUEFRRTROKBEASITERNT
Charles C. HUANG, Star X. ZHAO, BIAN Yangyi, et al;Measuring Academic Contributions via Keyword Analytics

= Ui & £ 3
AR LA
MR, MR, MI,, MI,
¥ o A A 0.284 4 0.299 2 0.046 8 0.039 4
Wk 0.283 4 0.290 4 0.024 4 0.044 8
T EKF 0.279 6 0.276 0 0.015 1 0.023 9
B e A 0.265 0 0.264 2 0.041 4 0.030 1
HOLE 0.247 8 0.242 8 0.065 8 0.037 8
THBEKF 0.246 4 0.242 1 0.020 5 0.032 4
FEHEAE 0.238 2 0.240 3 0.014 1 0.023 9
EHANEE A F 0.220 6 0.2125 0.0112 0.017 7
CRBEARF 0.218 3 0.220 8 0.0122 0.019 3
HExA¥EE 0.179 6 0.1850 0. 005 9 0.009 3
MR E LK 0.134 1 0.136 6 0.016 6 0.026 2
ERXEER 0.119 3 0.136 8 0.018 0 0.032 4
A 5 1 0.117 4 0.1313 0.028 8 0.026 2

VR OO M RURE I OGHE A BRI S22 LA B LA 7 T 0 3 A0 4 AR
AL YRR S A E AR ARSI, X SR R 7R
TR WA ROE O, MdbstRss R ARRPE 4 FRZ AR S OUSAR A 2

=7 e S5 DU AR B P 500 A 5 T S i) 1t (2) ENP24 2/ B/ Be LA B dis
AR AR, R AR OB ROE R T (I LA 27 by B AL, Y B i R 2 T 2

TR AR A4, X — Bl SR b B4 R B ABTEET BT R R, I 32 0
SRR AR G R AR A R RS B 2 R

®2 ENEFEFABARMEREMERIEH

ERFE ER A E
FARAA
MR, MR, MI, MI,

Hl ok 0.404 4 0.366 8 0.145 1 0.1590
TEARK# 0.403 2 0. 404 7 0.128 2 0.154 4

HEHK¥ 0.366 6 0.3518 0.105 2 0.126 9
b xC Ui 98 k% 0.353 6 0.342 6 0.099 2 0.119 3

MoK ¥ 0.349 7 0.340 9 0.106 4 0.104 0

K 0.348 3 0.338 3 0.104 0 0.1315

AR KF 0.338 4 0.320 8 0.100 4 0.110 1
FEA A ER 0.336 7 0.3379 0.1112 0.134 6

2019 £ 11 B November,2019



‘f’@@%ﬁ?#ﬂ. Journal of Library Science in China

sk
£ E £ 3

A MR, MR MI, MI

g h g
b K # 0.334 2 0.318 1 0.093 1 0.111 6
Wk 0.303 0 0.2619 0.091 9 0.099 4
LR K F 0.301 2 0.283 7 0.166 9 0.139 1
W k¥ 0.294 0 0.2855 0.070 1 0.096 3
A F 0.292 8 0.3050 0.058 0 0.073 4
HL A ¥ 0.270 4 0.276 6 0.093 1 0.108 6
W R k% 0.262 3 0.2179 0.1233 0.105 5
i STk # 0.261 7 0.227 8 0.072 6 0.078 0
WA F 0. 260 4 0.225 1 0.049 6 0.067 3
WA F 0.258 7 0.207 4 0.056 8 0.0719
ERITAF 0.255 4 0.216 1 0.067 7 0.091 7
O Bk A 0.255 1 0.226 8 0.047 2 0. 064 2
P k% 0.249 5 0.248 2 0.140 3 0.110 1
K KF 0.248 7 0.252 8 0.091 9 0.099 4
o N 0.236 2 0.229 5 0.079 8 0.1009
e B R F 0.2318 0.242'5 0.058 0 0.073 4
B op i 56 K 0.2270 0.2269 0.049 6 0.067 3
BITk#* 0.225 4 0.188 3 0. 090 7 0.096 3
HMKZE 0.219 1 0.188 4 0.027 8 0.0352
[l 7 K ¥ 0.2170 0.209 9 0.043 5 0. 064 2
K#EETAF 0.216 9 0.195 0 0.062 9 0.084 1
Wk 8 U 96 A 0.197 1 0.200 6 0.061 7 0.078 0
Ak F 0.195 3 0.178 6 0.030 2 0.0413
TR AF 0.194 2 0.189 6 0.044 7 0.061 2
A F 0.186 6 0.186 3 0.058 0 0.073 4
R SE K ¥ 0.1850 0.2119 0.056 8 0.0719
A E B I 0.183 6 0.1705 0.101 6 0.102 4
BRKF 0.177 7 0.170 8 0.026 6 0.033 6
I 2 BOE K F 0.1729 0.1515 0.045 9 0. 062 7
T8 A F 0. 166 4 0.164 3 0.038 7 0.048 9
LR FR 0.165 3 0.155 1 0.019 3 0.024 5
T H A 0.160 9 0.149 0 0.027 8 0.035 2

BEEM+AH%E S _mMMER Vol 45. No. 244



B OR OB B THE KEE K B 0 BUEFRRTROKBEASITERNT
Charles C. HUANG, Star X. ZHAO, BIAN Yangyi, et al;Measuring Academic Contributions via Keyword Analytics

P EHRFE E s H
MR, MR, MI,, MI,
LamakE 0.151 1 0.136 7 0.029 0 0.036 7
B TE A 0.147 3 0.175 8 0.042 3 0.0535
[EE S P 0.141 0 0.1453 0.030 2 0.038 2
TRF 0.130 1 0.1392 0.021 8 0.030 6
MWE & KF 0.126 6 0.136 8 0.029 0 0.036 7
KT A 0.116 3 0.1322 0.033 9 0. 047 4
FEERBIEEF RS 0.097 5 0.090 7 0.1245 0.105 5
LAY 0.089 9 0.126 6 0.047 2 0. 064 2
el k¥ 0. 069 4 0.089 0 0.023 0 0.029 1
RAEKRF 0.055 2 0.058 5 0.018 1 0.022 9
by B B A 0.044 8 0.043 7 0.024 2 0.033 6
IAFE 2 By Bl R E R (1) BAEBIEHRLZRST
FHOC B iR] A ] PN 7 2 2 0 AR R ,ﬁazo..ﬁ%u AT P 20 Ff P13 155 0 28 27 3 P REAR
FIRARECE e, MALEIE K 2 R R TN A3 I S AR AR BN 3R 3 s,
DA B AL T 2 OGS T L AR R R 3 3 BAERWICREIRELF) (A& BT
SRR 41 ] Py ] 5 A7 R 58 27 3 I 0% B ) i
2.2 ARG A B HEA R AT a1 R
SR N B I A e M 2 i 2R SR i R A A 2 i ) DU A 3 A = U DG i i
9T Ay S 48] 0 G = A0 AR AL bRl &2 LA e,
*3 ERNEREREZFHANERENERER
£ 257 E R E EREHK
MR, MR, MI,, MI,
T 3R 0.634 9 0.650 3 0.267 2 0.298 6
CEE 0.573 1 0.594 6 0.305 7 0.298 6
B R T 0.5549 0.572 4 0.314 0 0.3750
B # A iR 0.5539 0.5613 0.126 3 0.149 7
AR G LK 0.523 3 0.538 4 0.211 1 0.251'5
& 0.481 6 0.503 4 0.154 6 0.194 4
o E E R 0.480 1 0.492 9 0.130 7 0.150 5
SRR K 0.479 7 0.483 0 0.118 5 0.1335
EREEE IS 0.456 7 0.461 7 0.149 7 0.169 0

2019 £ 11 B November,2019



‘f’@@%ﬁ?#ﬂ. Journal of Library Science in China

E£3
= Ui & £ 3
AT
MR, MR, MI,, MI,
TR R T 0.453 3 0.448 8 0.170 6 0.174 4
B 4 45 25 5 0.4527 0.447 8 0.244 3 0.263 1
A B FRFA 0.450 3 0.461 7 0.182 4 0.226 9
KFEHEFEFER 0.4352 0.4349 0.133 1 0.145 1
P 45 48 3% 0.410 8 0.407 5 0.199 4 0.204 5
S RS 0.384 8 0.3817 0.168 7 0.183 6
HFETHEERR 0.376 7 0.370 0 0.200 9 0.196 0
g ik 0.369 9 0.364 1 0.180 4 0.177 5
E K 4518 F T 0.347 0 0.350 8 0.095 1 0.108 8
HEZHR 0.236 3 0.267 3 0.120 4 0.148 1
A A 0.216 1 0.2513 0.121 4 0.1659
(2) E 2T — B R EE R T R e IR 2 R
VAN 12 M2 R REAS N 20 AR R3S H R, {0 BTk A A% O S B iR 20 9 3k
TR FEFAREANTER 4 s, FRME ORI, (A RRHEREDIY) F i

M 4TI, GEES SCW) ERARAIIE RN ERIEECE R, R0 AR+

x4 ERNEFHTINEREMERELY

E i E ER
R T
MR, MR, MI, MI,

HE L Y 0.420 8 0.379 6 0.303 5 0.3196
B AR FHE B R 0.400 1 0.377 1 0.463 1 0.455 7
RARE ¥ 0.388 5 0.355 4 0.240 6 0.255 4
TEHR 0.3716 0.395 4 0.228 5 0.261 5
3 F AR 0.364 4 0.3238 0.274 5 0.276 8
R F 0.364 3 0.3758 0.227 3 0.2355
TS 0.346 3 0.411 1 0.2515 0.279 8
TE 0.3276 0.3137 0.218 9 0.220 2
B 4% #4334 3R 0.280 1 0.296 2 0.206 8 0.2339
LFFR 0.273 0 0.2414 0.266 0 0.2095
MERRYEFHLR 0.271 0 0.287 5 0.156 0 0.169 7
A 5 R 0.220 0 0.196 9 0.2527 0.204 9

BEEM+AH%E S _mMMER Vol 45. No. 244



B R B E THE KFRE K

2 0 ENEZATERAXERD AR

Charles C. HUANG, Star X. ZHAO, BIAN Yangyi, et al;Measuring Academic Contributions via Keyword Analytics

TP TIASE . M 050 ) WAL= 56
S AR R B,

DAL 2 R AT RN A A S TR 3 30 R B R I
TR o BEARSE AR R B 5,

x5 TRENERBHBZHEXRY

T E Pearson Spearman N
E i E 0. 996 4 0.991 7 57
IR R BR
EREH 0.967 4 0.8818 57
FHRE 0.992 8 0.991 0 20
P 4% K
ER ko 0.961 6 0. 960 5 20
EFE 0.9773 0.970 7 51
P _FAERK
ERAGH 0.946 3 0.982 5 51
E i FE 0.870 2 0.776 2 12
¥ _F AT
E AR 0.926 9 0.629 4 12

Hoop E 3 MR, MR, | 32 348 £ M1,
MI, 22 ) AH G 2R 5508 1) — 80, R W h 20 3R
SRR g B U IR B A SR AT
S WAL R AR AR E IR

3 S5t

AT b BRI EE A g R B BE 5 R T
AHFF AL 0 BE o HT RE A

3.1 BLBAHT
1E Egghe I Lotkaian {5 K 1 # 2% fE 420
T, g RN h FEE B R A

a-1

_(a—l)Th>h
&= a-2 -

Hf o & Lotka %1, #® 2 E 0 Hrid ¢ 18

B BRI 2 8] A SRR PR IR AE S| SCar M ik

HEZL A5 3] ¢ $8 5L S5 1R W 2 (A A7 76 ok
R e MNIESCEGT] C BT & RALEE .

g =cW (19)

gz = ;Ci
T2 g BRI E RIS T g, 3ChHIWT

(18)

(20)

g HERESR AL T — D Wi . g S B 5513
I RARRIE L, g #45 h A RYSRAH SR L T h
RUF g B F AR B isEo —BdEm, 2T
SRt i) 5 AR 22 18] (9 QT A FRR AT
USRS ) A1 PR AR T2 R 2L

K.(1) = [+ a0 (21)
NG5 PR R F (1) SR B R R

t t dx
F) = [ Kiode = kf o (22)

PR AT B AT R 26 1F T B BLE AT

(IR B e BR 73 E d Kox 2 — A 16 3 R 4R
(7] — B 1 15 b A R S [ 27 10 ) A A 5 B )
A A OB, RO /N 2 W G B 1)
f R BRI/, BRI 22 R AR Y A R
KA AR ST 2™ A R B, T
e X B ) 30 A, X T O SR R B9 TR A
MR

3.2 AR Sk

A — S i) 9 A 2 i R ), 2 P OG0l 2
i J 4 A A Y G B ) 9 Al il 2 a3
Bos

2019 £ 11 B November,2019



*SE*’”%*& Journal of Library Science in China

Kw

s

to 1 tm 2

tn t

3 KBRS HRRENEER

Hirbe Vo im] H 1 Ok w0, A AR g
SPRRNLHIEE R, B AAS SCIF IS 9« b 7
LS TR R I B S G (1S S 2 S G 1)
A= i S BE AR AT R i A 00T A O i i)
OB, A PR O B A i O D
KA E— L WP SR LA, P 4 RIS 230 45
RANEER IR TS E S N i VS R T i RN
AR WA A A G B ) (9 B A R Ak 5

i), Jorp R R R AE T R AR R T O e Y i
“ATHRE"E T KR (2019 FEIRATEL) .

{H T SR A B A TE I A PR, BT
DR R A I Ty vk ] REME L 28 B M iy 5 1 3¢
TR, RARSCHR TR T — 41T Ag
FI P42 , (B8 B )R R, 5 5 T L i ke 1)
7] L4

(1) e — 3= ] — & in — AR IR R R

< N

Fake) / -kx

w5 i \‘

/N

& N—

g / ==\

< / Iy

b2 / \

iz /

}K - T /’ k

< -

\
[—

T T T T T T T T T T T T T T T T T T T
1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019
F

4 BEHBERERFRARXERYFEBENFSHREL(1999—2019)

BEM+FHE FmmE Vol 45. No. 244



B R B E THE KFRE K

2 0 ENEZATERAXERD AR

Charles C. HUANG, Star X. ZHAO, BIAN Yangyi, et al:Measuring Academic Contributions via Keyword Analytics

7\
& o / "-
5\ ~N !/ \
:;ug o - "' Il
H™ / \
:< _ —
T2 /
g l',
R — N /
] _Sp— —_— \ ; ‘\ /
o I I ] I | | | ] | | | I | I |
2000 2002 2004 2006 2010 2012 2017 2019
)
E5 BEPERARERMERBENTER"WFDHREEK(2000—2019)
A 12 4 B X 34 @R
(2) T 45 AR A 38R S o SCARHE B 9 B AR IR OCHIR S A SR L A SR 5 F I A AR
B MR FEIAE L EE DI MR A1 MI B kS 5 =

(3) [F) am] 3T SOl i AR B

LA 24 v L THT Y S I 2 2R 1 O )2
AT ( FEAn27 AR FE LR T (FE A 52) 3
I, it A HOE T PEAA 2

3.3 yEnrhe

KB R AR B AR & A bR
Y — Pl AR IE A5 S, AT 5 IR, SR, WG 4R
A1 B L SR B BB, 7 98 A B2 AT A
KR i Rl e

QOELES TN NS 2 S S e
SCMTAA BT S 1) 7 BE, A7 AR i, (H X A
K SO IR G, 75 2275 18 A A 4
-1

(2) LACHER J ik ke s, 4 I 8 A AR
B SRR T SR AT SALEOR 7 ik U g4 U
&, RSB S AIR, B — A A R T7 1wl

(3) LASCEREIRI BT IR Bl 5 | ST , LA B ]
RSO HERN TCEA T SCEAR A5 AR
SRR SISl AR N AR SR ST

(4) FEFEARFAIE ] Creativity, 2 R & A4
lii] Novelty I B , B %5 J1 7517

TMIABER . MR AL MI b AR AE o002 1 R A% 2
L {5 MR F MI R B2 BB FEBUR L
MR F1 MICHA(E R B, R RMAEE, 5
VAT AL 2 b o (E R A R R —
SRR MBI B RE SR K ) 8 ¥ % R 1) 51 5C
OB i — e R DR B AR T i%

SR 1) 12 AT A2 ) T K T R ) B
P27 EE IR SR B HR SRR R G E A
SEE . MBI AR fi A A BT OC I 42 i S
DG A, o3 Ok s R AR AR 2K T
A AN, 28 5 AU A S0 I A 5K B 1)
AR, T FRE B AT R T A S SRR
TN IE N, P, &5 G AN [R] 3 TG AN (W)
R AT AR g LA Bk i — Bl S ms SR, (XA
WREE BRI AR PE R I IEAT SR AT RE B AT
BB, 45 a5 AR B gk S IR A
W,

4 INESFEW

SRR s 2 AR 1 (A B, O ) S R
ST, AR R A DAOC B A R S

2019 £ 11 B November,2019



?@Q‘Mﬁ#ﬂ. Journal of Library Science in China

FAEFARFAR 2 BN A W 227 A R ok
R ) G A R, DA TR O A A
P ETAGIPERG 1), Dh— 2Bk 9 i S i 1)
T kA O B ) 36 e hy R e, G 1 R R
BUE T 7002 b AT A g T AT 23 5 i X
BT h R g A% T U O SRR (49 T R A A
B AED X Bl e Rtk =%, 5 IF
CNKIJ3 77 | 4 % = K v SCRCs Fe oo B4 Al
WoS Ei HLrp SCOT RO /R J SE R B -F 65 e it
FR UL TR 5 91 S35 I 2R

S 30k

AU 52 3 v 2 A R S8 3 G BE IR 3
WA Z 55130 TR R AN FE, A2 AR &
)ﬁi&i{}o

Briff: AP B TARK A B R e P
R X LRI FF BY FALaA
FE FRALHE AT &7 Bus B Fe P B A A A
AL ST 5 R KA KB (%5 14370301) , 5F
Bt LA R F A B R ik
B 48 8 A8 R F $ kA SRR,

[ 1] Garfield E. Citation indexing; its theory and application in science, technology and humanities [ M]. New York

Wiley, 1979

(2] mhg EFRs AN SRR 7 SR K R R LRA L], fifiR2£4R, 2014, 33(2):215-224. (Ye F Y.The

research progress and developing perspective of assessment indicators [ J].Journal of the China Society for Scientif-

ic and Technical Information, 2014, 33(2) . 215-224.)
[3] M. EBERFENAAR B SEAR I E S HITH)]. P EE AR, 2019, 45(2):15-25. (Ye F Y.

An essay on the academic thoughts and technical methods with their renewing in library and information science

[J].Journal of Library Science in China, 2019, 45(2) ;15-25.)
[4] BEk, BAREE IR BB IR )], b EIE R4, 2006, 32(2) : 88-92. (Feng Lu, Leng Fuhai.

Development of theoretical studies of co—word analysis[ J]. Journal of Library Science in China, 2006, 32(2) .

88-92.)

[ 5] XUg7c, . SCHkEist (s Bz 8 R Ik S SATL /S ——Lhvh S A 1 e il (D], (58
WRE R 244, 2012, 1(1);: 50-58. (Liu Qiyuan, Ye F Y. A study on mining bibliographic records by

designed software SATI; case study on library and information science[ J]. Journal of Information Resources Man-

agement. 2012, 1(1) . 50-58.)

[ 6] Chen C. Mapping scientific frontiers [ M ]. London; Springer-Verlag, 2013 (2nd ed.).

[ 7] Chen G, Xiao L, Hu C P, et al. Identifying the research focus of library and information science institutions in

China with institution-specific keywords[ J]. Scientometrics, 2015, 103(2) . 707-724.

[ 8] Chen G, Xiao L. Selecting publication keywords for domain analysis in bibliometrics: a comparison of three meth-

ods [ J]. Journal of Informetrics, 2016, 10(1); 212-223.

[ 9] Didegah F, Thelwall M. Which factors help authors produce the highest impact research? Collaboration, journal

and document properties[ J]. Journal of Informetrics, 2013, 7(4) . 861-873.

[10] Uddin S, Khan A. The impact of author-selected keywords on citation counts[ J]. Journal of Informetrics, 2016,

10(4) . 1166-1177.

[11] g sk R A5, A5G IR] I 2% 1 7 ST A

F_MMER Vol 45. No. 244

ARSIt FE [ J]. R, 2012, 31(12) ;1245



B R B E THE KB K B M B NEFARTEAREEMTERT

Charles C. HUANG, Star X. ZHAO, BIAN Yangyi, et al;Measuring Academic Contributions via Keyword Analytics

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

gy
P

1251. (Ye F Y, Zhang P L,Zhao S X, et al. An experimental study on revealing domain knowledge structure by
co-keyword networks [ J].Journal of the China Society for Scientific and Technical Information, 2012, 31(12) .
1245-1251.)

Li H, An H,Wang Y, et al. Evolutionary features of academic articles co-keyword network and keywords co-oc-
currence network : based on two-mode affiliation network[J]. Physica A: Statistical Mechanics and its Applica-
tions, 2016, 450: 657-669.

Uzzi B, Mukherjee S, Stringer M, et al. Atypical combinations and scientific impact[ J]. Science, 2013, 342
(6157) ; 468-472.

Lee Y N, Walsh J P, Wang J. Creativity in scientific teams; unpacking novelty and impact[ J]. Research policy,
2015, 44(3) . 684-697.

Wang J, Veugelers R, Stephan P. Bias against novelty in science: a cautionary tale for users of bibliometric indi-
cators[ J]. Research Policy, 2017, 46(8) : 1416-1436.

Tahamtan I, Bornmann L. Creativity in science and the link to cited references; is the creative potential of papers
reflected in their cited references?[ J]. Journal of Informetrics, 2018, 12(3) : 906-930.

Carayol N, Llopis O, Lahatte A. Capturing scientific novelty through paper keyword combinations[ C]//Rafols T,
Molas-Gallart J, Castro-Martinez E, et al. Proceedings of the 21st International Conference on Science and Tech-
nology Indicator. Valencia, Spain: Universitat Politecnica de Valencia, 2016.

Hirsch J E. An index to quantify an individual’s scientific research output[ J]. Proceedings of the National Acade-
my of Sciences of the USA, 2005, 102(46) : 16569-16572.

Fgghe L. Power laws in the information production process: Lotkaian Informetrics [M]. Amsterdam;
Elsevier, 2005.

Ye F Y, Rousseau R. Probing the h-core; an investigation of the tail-core ratio for rank distributions [ J]. Sciento-
metrics, 2010, 84(2) : 431-439.

Egghe L. Theory and practice of the g-index [ J]. Scientometrics, 2006, 69(1): 131-152.

R, /N, BRI AR T R g BR BB S IR R T i [ D] B B AE R TR, 2009, 53
(2):59-61, 7. (Zhao Xing, Gao Xiaogiang, Guo Ji’an. et al. Research focus analysis based on the frequency of
topic words and g-index[ J]. Library and Information Services. 2009, 53(2) : 59-61, 7.)

B ZARRR P S HORIFE O H RS [ M. Jba BRF L RRAE, 2018, 177-182. (Zhao Xing,
Li Shengqing, Ye F Y, et al. H-type indices and H-type measures [ M | .Beijing: Science Press, 2018:177-182.)

J& W XFBBIEARER, i A 310027,
B ORRTERFREEFEAKE, WEA ST, LiF 200241,

THZE K FEBIERESAIF, HT M 310027,
R ARXFELTEFEHMEIMAL, T B R 210023,
Bk B ARAFRLTEFEHIAA AL, L & 210023,

W ARSI

BRI HEASIH, LR &F 210023,
(Yeks A #.2019-08-06)

2019 £ 11 B November,2019



