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Research Progress on the Detection Method of Research Frontier
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2.University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract: [Purpose/significance ] The purpose of research frontier detecting is to discover knowledge of research frontier
timely and exactly to provide intelligence support for research workers and decision support for enterprises and
governments and so on. [Method/process] The paper systematically combs the relevant concepts of research frontier
research theme detection . theme characteristics and theme detection of research frontier, analyzes the advantages and
disadvantages of the current topic detection methods of research frontier based on literature review. [ Result/conclusion ]

This paper puts forward the shortcomings of the current relevant research frontier and the possible directions of future
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development in order to provide support and help to the relevant research workers.

Keywords: research frontier; research theme; theme characteristic; theme detection

i

1 5]

B £ SIS BRI A OB AR R I, B
FRARRR RN H 25 2205 ZRALI R RS . BHt
A R BEE T BB [ AR 2 A5 T 16 S i AR Y
S e [ B A R BRI T 5 2% [ B RF 4R R AR
EPNIIRY/ PN PR - 0L A3 i IR S XAk
AR KRB AR, X TR BT 5 Al A N 5 i
W WAL A R NS H AR

FORHIFE S R SR H A BT A B S R A
R FE R (R LR UM AL | BE B B LR A5 DR BTk
TERYSE AR, UETEA FREMITZ B 1 26 T B R BRI A SR

s HEE . 2018—10-21

2RI

F 5% AT — AR 3 1 FE AR 5 4k A e 1 B A M
O AT A B Y R AR AT 5 WiV A R
T ERBH A A SO BORHIT 9 4, 8 ) i fif g s S
R

[ 1965 4 Price 1 UCHE H “BFFE RV A8 & LSRR YT, J5 2k
TFFE A g anfa] 4 B0 M ST BT b T TR s T S
Bio BETTISCHT RN 0T 5 W ALE 1 AT
PR RIS VR H AR 7 % (R Se0F 5 I AR5
F R IS TR R DU bR A 2R A 2 5 0 1 T AT A A —
SE R BIRE | I RTS8 AR BRI 2 AV R O AR &R
FEAERAR BB T SGIEFTE 5 48, LI RENS S 7 {5 H
ST I SE RUVR SRR , A6 R0k IRASR A A9 40 5

EEEMN:E  L(1988-), % W AFHFEA LR L, TN FFAFRS AT A F I F LA BT

- 164 -



.ﬁ% EE.

Sk

% 37% 5108 20194104

2 BERIMARIVIR

2.1 “BIREAE"HEX

— A A ST AT T 43 R R 2 AT CRLFA 05T i
T ) R PRI ATV (B AR SE AT, SRR RIS ATV T Bk
RHENSERTHT WFIERIIT , AR SC Wi S 8dE A
OINTXTS . I FARIFSE TV SRR LA LA K& Rk 8k
Pl HATRFFEHTHT i JCHRE 0 R 1 S, ANTR] 2735 X
WA AR Y FEik . Price A BFFERTHY H—2H 30-40
I R R B A E AR SCA A e Small™ A Ayin iod 3
W5 [ RS REAS BB FT SRRV £, Persson' A 3L
BT | SCHRF B T IR BTV A IR SR 15 ek 5 | SCikAR O
IR it 5 | SCHRBE NRA B T B F10TR . Garfield A HE4 5|
AT AL, 5 FIAZ L8 SO 5o SCkAG i T A9 R
ARS8, Morris™ Ak SCHRAR & 775 21 A9 A 52 32 RD
HBFERT . Braam S A IS TR R [ A i G
B — BB AR S ) B S5 HE . 2006 4F , HE 363 T 28 K 1) o
MrfAR M58 R CHBFFE MG . AW IR 2= R AT
YRR AR AR B T B 5 T A sh A J T AR M, AR5
BV A B IR FH A 1 ik S 8 U5

22 BARDARAEREE

SUFRETIT AR BE S A IR 2 I ANHT 246 F 0 B A
FEGURR A T R R IR {HHAR BT A R S
AR WFFERTH T BRBRA AT , BRI By
WA SRR, 3 A N (A R I 5T Ul & IS 2
Naohiro Matsumura'" A Ay 3 2% =2 8502 phy SC B iR ok 17 20 21
OB 4T AT, AUERAE H AR AR ) K e 3
AR — A ST I H B B S R AL T AR Rk
FTREXIAT MY K R 7= A R A AR S DA 5 40k
Xof 07 2 RS R, B TR | AR e A TR
UTARET X HAR G S 20 B 2 R 55, R A [
2B BT S AL — B E Lo Garfield E 45
SRRIFFERTUT R HT 24 AT A AR SR ) S
FATAA R A B ORI RS vkt &, X6 E AR 5% Sl e
T K RGBT TAE

omen)

B 1 AFIURT S BAR KA PRATE
2.3 B ERBRW 7%
PRIMBIEFE R J2 A0 o Rz M R 5 S, R4k

WIS R B3 SRS . B RTEEST 2RI ER TS5
AR GO & S5 36451 (5 I SCN TS (58 KT
I L) LLAR 6 22T TR-IDF 33 Rl 2 4K
RN F RS T vk o WA U454 C—value 55 TF-IDF AH
G4 TSGR M . X/ NERTEE L2015 4 9 (i
AR R B L —Fh e (4 TF—1DF 8 LA 2 R 5 #4
10,2017 4552 G A DGR B0 0 D U T A 1 2
FHEVEWFZE F ™. Narang!' 4545 4 TF-1DF  SCAR R I K
WordNet, 4 X it 38 S R AL A7 40 Hr . T3k 1) 3R
I LR 2 S 2R IR SCEREIE bR 5 | 1 328 1) 1A T
IR B AT Z O O T LR T R R S,
SPSS Pajek % . REIIEA BRI JZ2KEH k-means
JEH SOM SR H L5 FOCM RS L 45 . TA- X5
B354 Girvan Fl Newman 32 09 4F 5 & 41 X 2 U89 If
VAR B S iyt A X 2540 (0 B M, T ON Bk A 4 i
o AR DR A T A 22, SR BLE Y N DU AT TR,
FHECIZE PR — R TN AL X & B A AR IX
RPN Rl 3 X . AT B P BRI
SER 4 6 AR, O e AL XA B 28, BEA SE R 5 )
254t X PR X 25, B B i St B
2003 4, Blei #2111 T LDA B8 F L) &k 30 SCA Hp i) J2 7
THORRE M B 2 ity Ak ad A, LT 2006 4R 4R 1 T 3h3s &
US| LS B2 U BRER D), I AMNA A PLDA KL
RIS BRI SRR T P T — R A
B SO TE B G B S SOGB4 & A TR A% LA A2 98 SCRk N
W HEE BRI T 20134548 1 T —Fbr a5 c— 3
R A AR X R Sk v i) S AR TR

2.4 HRENEEAAHE

WFFE RIS T HIFSE SN RS AR Sk — BEm ] 4 %
Jre At Ko e 1m) L REAE g B RIFSE U & Rl S T
FIe = AL S &

T/ SE N BT U L B (R 2 T LA A= i SR I A
fiE, FEAS (R4 B b BATBORAE 3 AT 1 BT 5 2R
&SR PUTRRIE . B DL b FORMRRIE (8 R A A HiT i
o RAEFEPIEDCN ISR B A BT 522 B2 XUk
PIITURFAE , #4 HERIF 5 F T RIS Y LSR5 RE AL R S A
GBI o BRI BT T AT R i e i
PG IR A PUARRAE . B B BA A B 2% A
JEUERE iR IR T T B =AM RRIE . Bun" O SE A
JEV A BRI 107 P AR ST R A 7 . R T PR B i
AT HTHT IY5E SCHAHSCES A IR SR B LR
FRAE B NSO S AR e . BRUHAITSE 2= 51 22 (ERC) &
FA L LLUT HAME AR AN Rl U F S mir i, B - B
£ (innovativeness) . B B 1 (visk) . B FH 7% (Pasteuresque-
ness) | “# B 38 X P (interdisciplinarity) 5 w5 &t (timeli-
ness) o WANFFEN AR THRE JGEREE 52 G S5 1F
BV PSR BRI TR o

- 165 -



Summarization *

INFORMATION SCIENCE
Vol.37,No.10  October,2019

3 FRRBIAERNTTE

HIPRZE B, H 545 24 A R S 2B B R T I
& E AL LR A TR L RICH < i AF£8 20107 L “2012-2022 B B3
BEE X H AR R T ARS8 E Tk 4.04,
B o [ A B E R IR, & A E RIS T HARE A 125
oo RARRIRG R RAHL, A REA T3 E SR
R ITAN T RN b, BHARTR B IE R R 7 oK T
SR NS AL . BFFE T Ay X 43 h A 5 v L Bk A
FENTH , WA AT T DAE R i 5 e A T, ]
AR FE R R . B AT — R R oY
YN SR i ey G D R Rl Vo SE I =1
AT RE R JE 7 — R UURE " A AR RTINS N 2
Bt o PRI BRAERIFZE mi v AR M e IR & B, (E e
R VA BRI A 5T 2 AT AR . B AT AR 8 32
BLR AR AR 0 e o i vk 5 iRl
HRE FE T

3.1 BESTE

TENE 3T 750k (B R AR LR 208 W (BOR i s |
LRI ) 22450 1E R e U, 32 2 i 258 9
A 0 TR 77 SRR ] e S LT, AT Fi iR
A SR TE BT AT, S FAR SO AT A AR L1
S W R 57 8 I AR e XINEEIEA AT
FERTHT BRI 7 ik T 2 A e e ik TR TR ONE
SrMT s BRI S S L EAEIE . TR TIE
RS R E LR A5 Z B L HANE
MR (AN 6H RIRESHE Ll #5655 ) B2, HLICR
N Bt 2 7, e AR A S AT T RSN A P, S
SRELC AN REE N R A R ER . R, DRSS R O 5 1
OB TR BOR BUZ BB A T

32 BB

SE T AT R B T R R S BRSO R B
SUR AT PRI B (T i o o8 B3 Wi A B T3]
SCERN T i BT SCAR NI 5 vk G A ik S
TAL A EE R RN k%

(DFET BRIk

ISR R R BB A4 T 51 30 o b
TR R R &, EEAARE SO & ek
B (FRes D 5 E#ES .

SCHRFE A 105 B2 5 3R] 5 | SCRR A ECEE TEAR DG, i B
Z A4 50 BB . Klavans 5 Boyack "5 Ho %8 T 5] SCHE
A SIS E RS VSR T 5 SO & i 25 D5 EETERT
FERTHRMRCR B A A R], B 5E B0 B 425 | FH I 2%
B 0T LA 7R SRR 2 BT i JR e 3 RS Wt B 7 T, 73 SO
B MG TTEFEIR T HAB WA 771 . Shibata™ [R5

- 166 -

SCHVE SCHRIE R 5| 5 B2 | = IR 28 BT iR
AT T XL, S5 90« BT | AR et , SCREL 5 [ 458m)
B2 . Mu—Hsuan Huang 285 SCHRRT & 2307 ik 59
S 1E) B AH 25 A 480 OLED 45Uk AT 7 BT, iRl & 7 =X
FEPRIH DA 58 BT RGBS R IR B 5T AV S5 2k
WG FTVE )y T B L R . [R) A 3 SCRRAR & M vk g &
TR SO AR (R B L Sk B ] )
X FE BV BRI RS T T % ELAF 58, Katsuhide FU%E N iz
FHARTRIZE B InAS 5 | SC I 48 R M 8 iy, IR E AL B
2R 5 YRR AT T S5E S M o Fredrik Astrom™iz
A 51430 0 T 3 25 15 4F (1990-2004 ) LIS (Library
and Information Science ) %5 35 AH ¢ 8 P 5% A 6T 1) 417 728
HOLGER 5 MATTHIAS 4545 3t 5| 55 [ A7 PRS00 5 2 R
S (B 22 W RT U HEAT TR 5 2087 o Bo Jarnev-
ing "V HT AR EE Ty TN L T SCHERRR A 5 el S D I oY
AT AIRER . 20154, Lee J Y"2hiz LWL 51 430 B 5 15 ki
] 5 0 5 A Rk 2= U Y VR R AT T R 5 4 AT
Liu J SU S A GE 3 SCHRAR A N 45 647 32 A8 40 BT LARR I 451
B AS T TR K S i

SIS AR 5 BT RO T B SR 2 (P 2
GO N 2N B | SCRRIEA T 404 , AR5 | Sk 522295 15
HRIARMER I ABFFE AT /30 2 v, B s 1 3 i ik )
SCAEAET B 51 SN S04 )8, SRR 55387 7T e
AETE P I SCHRT | 53 20— SCHRIAS [RIER 3, Bz | S 2%
BB L PR R B AR ST Ak Y & ka3 (H Iy
— P TCAUE I 2% o PR ER A BIF T 2 235l A SCAR 9 25 £
5 BRI ST R

(2) BT SCAR N A BRI 512

] A A2 3 A B T SOAS PR 00 32 T A T R
A R WIRER . T SOR NS IR ik £ 2R HE T3
HRAERIN T i BT nl A0 5 v 5 BT SCARSZ A A )
Trkie

TRV A3 AT ) DG B i) 3% 32 R 7 B AR 7 sl s 81
BRI ST T A B A She e JR a3, n ik v At i) 114
GBI BERN BRI R R
T 7 3% TR A AU e SR S B IR R AT A BT R 14
B S A 28 R A MR 95 345 7E - Citespace
T F 1 R ARIASE 2 BT 114 2 2 ARG 40 v R 3 A8 ) i 4 e
FLAR) S BT 2 10 o A T L2 0 9 53— 2L 1) 7 R — s Sk b
PR UEL, HH I 2 T 100 W S 2 1) G R AR % . Rip
A SN2 IR S Hr i A AR U Bl 2 2 A
157581 Ding YUz F 18] 4 AT vk X5 SR R AU
TR, EIEYZE A SR A Ay R S 5 | S
BHIFFE ST AT TR 5 7047 . Mane iz 3L i0] 53
M2zl T PANS HH] 1982-2001 47 )38 SC YRR = A
T (i BT VR R 2D S PRI oY . A e
HAE BT AT AR AR IR AT SY A AR S B, U0 ThemeRiv-
ero BT SCRIZHR BRI 7 ik 2 o A B AL, Rk 4



'ﬁ§ EE.

Sk

% 37% 5108 20194104

Sk ERRRAE RN | I U E =AY B, Pot-
tenger™ iz I SCRIZHRH AR H S48, Kontostathis
TERT BT LA, 25545 S8 0k S AR XA LR
TR AR AR B B Tl R4 T SRS TR R 2% 30

T SCAR NS PRI 7 L RE RS R A SCHR N 8, FEBFSETRT
TR b L BT | SO PRI vk B I LR, NP
S SC TR AEAE I A1, R SRRE A A A A — R 22 SO
2 HiiE RS B AR R I, (515 35 T SCR N2 43
BT L e DA SR Gy B AR B — T ik i R B . AR
I S A T AR R S RT

GV EEIWTF .

B LR A T o iIR A S TR SR Bk
FTFARNERA L™, Lin X HPZE G SORIZ IS
SCHRTTHE 2R T — R nBOR AR 2, LB RIEH AL
AL PR ARG . Zine MPEEEE S5 | SO ik 5 3LA 50 By
PRGN SIS 8, B —Z 25 SCER LA HT i R
TNZ DR ARG R E5 A ™Y, Wolfgang GUI45 & SCHARS
SCAFZR 520 SO TG | TR % R e AR s e )
SR IEAEAE R AL, S T — B0 R F 5 | SCHR & ok b o 1)
TSR Tk (RN 4 A S bt im] LB [ 5 S iRl — 2 % S
HRILERAE RS ) o ) SRRl e S 5 | GRS P4 B
SEMERFRR I OCIR dah RIEX SC S R] HEAT ERR 5)

WAL, BA V2 H R G/ Hrid e ik g £
JrHEHEAT T RE T TR . B G/ ik Ie At o a2
J7 AL B — PRI T A i — 2 W 8 2, A RE RS T A B
HIFEM RIS R, (H 5 A AT I B0 ) A B P i B — 4R
Mk E 2445 2, ANFAT RS B iR B = B — 201
FREALIRTINIAZR

(1) HBTRTFERTHT WA BRI S S A 8
Gi— e A ERRE, B SR IRA . HF5CaTiT
SRR IR AT BT T A BRT N A E
ELAFFEHTH A2 [ 5 A AR, T 2 30— A 3h 254, AW
Mok e 5 . PN B RIS R 2R 7 e A5 ), i
e EREAT A W

()WFFERTT AN T B LR = . R K2
fE S [E S —SE RS 7 A T T BT BO PRI , AnE T3 1 5C
BIFRE R T IR T SOR N AR R BTk
AR I SURI TR . BRI 25 A BB,
B BAT AR S B R BRI, 55 7 TR R
2k,

)Y RZECHE AR A RO . s BA
DR BTTE R A R R Z WA, A7 LR T REROA
R B IRIE Y, AL R AT BE  UUME AR AR K
B, I B CRXTE ) o #1052 IR BRI " 12
PRI T5 T I FEI0 SRR D o DRI RO B T 14 440

A BERN ARAMEFE I — AT 1]

(4) S HTHFE 32 LU TRE SCAE AL B 508 F, b 56
E S TR, A [ 250 T TR o R s A Jey (I
WFFEAR S5 L MR OGSO, I LE GOk T RE M I S T AT
FEHTHT . P IR T 2 FEUiE IR 25 5 2 SN 52 0P i
T ER

(5) % 4RI 8 B BIEFE BT 5 T T 2845 B0 T
1, AR A AR AN TR A PR 2R A A SRR e
SR 7 EEEAR, DR MBI SR S0 R T T AKATS
it BEAT AN

S 0k

1 TR AL AL AR AR E T ok 5 R AR LR AR (D], K
#REH T KE,2016.

2 WAk A H AT B AR ik 4R []]. IR A B R
AK,2009,(9):28-33.

3 PRICE D D.Networks of science papers[J].Science,
1965,(149):510-515.

4 EWX, 5 ERAEN A LA B EIE
ikl Rikey BAER )] B B TAE,2015,59(16):
74-82.

5 Small H.Co—citation in the scientific literature:A new
measure of the relationship between two documents|[J].
Journal of the American Society for Information Sci-
ence,1973,24(4):265-269.

6 Persson O.The intellectual base and research fronts of
JASIS 1986—1990[J].Journal of the American Society
for Information Science,1994,45(1):31—-38.

7 Garfield E.Research fronts[J].Current Contents, 1994,
(41):3-7.

8 Morris S,Yen G,Wu Zheng,et al.Timeline visualiza-
tion of research fronts[J].Journal of American Society
for Information Science and Technology,2003,54(5):
413—422.

9 Braam R R,et al. Mapping of science by combined
cocitation and word analysis,I.Structure aspects[J].
Journal of the American Society for Information Sci-
ence and Technology,1991,42(4):233-251.

10 R4 ik Ei% A F AL SR RE]). BHHERT
4£,2014,58(3):5—12,19.

11 Matsumura N,Matsuo Y,Ohsawa Y,et al.Discovering Emerg
ing Topics from WWW/{J].Journal of Contingencies & Cri-
sis Management, 2002,10(2):73—81.

12 AR AR HBoR LB SLHOR AT S R A Bk A
Sk T35 04 B )], ¥ B EALF,2004,(7):72-77 .

13 M T IRBGER AT RS i e F BB []]. TR
&I AL 2005,(6):72-73.

14 Cataldi M,Di Caro L,Schifanella C.Emerging topic detec-

- 167 -



Summarization *

INFORMATION SCIENCE
Vol.37,No.10  October,2019

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

tion on twitter based on temporal and social terms evalua-
tion|C]|//Proceedings of the Tenth International Workshop
on Multimedia Data Mining. ACM,2010:1—-10.
Garfield E,Small H.Identifying the changing frontiers of sci-
ence[J].Evolution,1989,1(182):51—-65.
MRS, £ KT C—Value 55 TF-IDF #9 Lk 3% £ 42
RAFF R[], AR S 4R,2009,28(6):821-826.
2o B AR AR R T B 9 TFXIDF 5 ik 47 5
BR324 8 []]. AR 52,2017,35(7):82-87.
X E KA R g R, F R T AR AR A R iR L
B PSR M PA— AR T S i AU
%‘é%]% 1] 4R ER I8 5 5 %%,2017,40(9):71-76.
Narang K,Nagar S,Mehta S,et al.Discovery and Analysis of
Evolving Topical Social Discussions on Unstructured Mi-
croblogs[A]//Advances in Information Retrieval[M].Berlin,
Heidelberg:Springer,2013:545—556.
Ko E T ANBEFOEFSAL] ERF
1%,2003,22(5):613—617.
X rgd, BERF . A TR S RMLAER
R ATr k()] A FAR,2009,20(8):2241-2254.
BLEI D M,Ng A Y, JORDAN M I.Latent Dirichlet allo-
cation|[J].Journal of machine learning research,2003,(3):
993—1022.
BLEI D M,LAFFERTY ].Dynamic topic models[C]//Pro-
ceedings of the 23rd international conference on achine
learning. NewYork:ACM,2006:113—120.
F A= et B, AR, — AP AT LDA AR 2 5
kAT W E TR F$4R,2013,33(6):590—-593.
HALL DJURAFSKY D,MANNING C D.Studying the
history of ideas using topic models[C]//Conference on Em-
pirical Methods in Natural Language Processing, EMNLP
2008,Proceedings of the Conference,2008.
AT R AR 0 Uik ke iR AR AR])]. B
2011,30(6):583—590.
ARG SRS R T L— A R AL A R Uk £
MARA R R)] R AR S 92 88,2013,36(9):100—103.
MF: FEH MG A TR AR R HE R
BT % AR ABE AL A A A AR ST AT AR A 4 []). A
%ﬂﬁm 2015,(1):11-20.
FEm AR ZEESF AT
AMIRA T EFR]) HAFEFS
34—43.
Bun K K,Ishizuka M.Topic Extraction from News Archive
Using TF* PDF Algorithm|[C|//IEEE Computer Society,

FIR,

AR % J% b 0 BT 2
B RE 1 2015,0):

Proceedings of 3rd International Conference on Wee Infor-
mation System Engineering,2002:73—82.

#Z T VBRI, X S AT R AR LI BT AT S 1R A
Fr AR B B R TAE,2016,60(2):85—92.

168 —

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

B L AEHEFHBARE GRS AR [D]. b
T EFREFAFE2013.

J ol AR, B R AT B
1. B F5H # T4F,2012,(12):60—-65.
Boyack K W,Klavans R.Co— citation analysis,bibliographic

DA I kA A

coupling, and direct citation:which citation approach repre-
sents the research front most accurately?[J|Journal of the
American Society for Information Science and Technology,
2010,61(12):2389—2404.

Shibata N.Comparative study on methods of detecting re-
search fronts using different types of citation[J]Journal of
the American Society for Information Science and Technol-
0gy,2009,60(3):571—-580.

Huang M H,Chang C P.Detecting research fronts in OLED
field using bibliographic coupling with sliding window]]J].
Scientometrics,2014,(98):1721-1744.

Huang M H,Chang C P.A comparative study on three cita-
tion windows for detecting research fronts[J].Scientometrics,
2016,(109):1835—1853.

Katsuhide F,Yuya KJunichiro M,et al.Detecting research
fronts using different types of weighted citation networks[J].
Journal of Engineering and Technology Management,2014,
(32):129—-146.

Fredrik Astrdm.Changes in the LIS Research Front:Time—
Sliced Cocitation Analyses of LIS Journal Articles,1990—
2004[J] Journal of the American Society for Information
Science and Technology,2007,58(7):947—957.

Holger S,Matthias W.Mapping interdisciplinary research
fronts in neuroscience:A bibliometric view to retrograde
amnesia[J].Scientometrics,2001,51(1):311—318.

Bo Jarneving.A comparison of two bibliometric methods
for mapping of the research front[J].Scientometrics,2005,65
(2):245—-263.

Lee J Y.Identitying the research fronts in Korean library and
information science by document co— citation analysis[J].
Journal of the Korean Society for Information Management,
2015,32(4):77—106.

Liu]J S, Lu LY, Lu W M.Research fronts in data envelop-
ment analysis[]].Omega,2016,(58):33—45.

R,k BB WM B AT A R —— TR
89 53T T[] M IR F AR, 2006,25(2):163-171.

Rip A,Courtial ] P.Co—word maps of biotechnology:an ex-
ample of cognitive scientometrics.Scientometrics, 1984,6(6):
381—400.

Ding Y,Chowdhury G G.Foo S.Bibliometric cartography
of information retrieval research by using co—word analysis
[J]-Information Processing and Management,2001,(37):817—
842.



Sk

% 37% 5108 20194104

47

48

49

50

51

B RRA. F AR A AR SRR
— AT R AR I Lo AT IRIRE R 5 %
#%,2013,36(9):78—82.

Mane K K,Borner K.Mapping Topics and Topic Bursts in
PNAS|J].Proceedings of the National Academy of Sciences
of the United States of America,2004,101(Suppl1):5287—
5290.

Minh—hoang L,Tu—bao H.Detecting emerging trends from
scientific corporalJ].International Journal of Knowledge and
Systems Sciences,2005,2(2):53—59.

Potte Rnger W M,Yang T.Detecting emerging concepts in
textual data mining[M].London:Computational Information
Retrieval Michael Berry,2001:89—105.

Besselaar P 'V D,Heimeriks G.Mapping research topics us-
ing word—reference co—occurrences: A method and an ex-

ploratory case study|J].Scientometrics,2006,68(3):377—393.

52 Janssens F,Glanzel W,De Moor B.A hybrid mapping of in-

53

54

55

56

formation science|J].Scientometrics,2008,75(3):607—631.
Liu X H,Yu S,Janssens F,et al. Weighted hybrid clustering
by combining text mining and bibliometrics on a large—
scale journal database[J] Journal of the American Society for
Information Science and Technology,2010,61(6):1105—
1119.

Zitt M,Lelu A,Bassecoulard E.Hybrid citation—word repre-
sentations in science mapping:Portolan charts of research
fields[J]Journal of the American Society for Information
Science and Technology,2011,62(1):19-39.

Fo3 g AR R AR A ek k)]
I 5 52 9%,2010,33(3):54—58.

Wolfgang G.Bibliometric methods for detecting and analyz-
ing emerging research topics|J].El Profesional de la Informa-

€i6n,2012,21(2):194-201.
(FrAEsn 4 : £ A5 TRk

(FHEES 145 70)

15

16

17

18

success: a case study of Pakistan’s marble industry[J]. Interna-
tional Journal of Entrepreneurship and Small Business,2018,
33(3):315—334.

Emilio Pindado,Mercedes Sanchez,Jos A.A.M. Verstegen,
Thomas Lansc.Searching for the entrepreneurs among new
entrants in European Agriculture: the role of human and so-
cial capital[J]. Land Use Policy, 2018,(77):19—-30.
KirkW.M.Tyson. FEHERETAH(F20K) [M]. b7 .
P EARK S i, 2004:106-109.

Staniewski M W, Janowski K,Awruk K. Entreprenecurial
personality dispositions and selected indicators of company
functioning [J]. Journal of Business Research,2016,69(5):
1939—-1943.

Noor,U.H.,&Naziruddin,A. The leverage of entrepreneur
skills and entrepreneur traits to business success: a case study
of Pakistan’s marble industry[J]. International Journal of En-

trepreneurship and Small Business,2018,33(3):315—334.

19

20

21

22

23

REAH BRAE K AXTA ATEESL LS
— AR ZH AR B ()] F A I,2008,(7):91—
102.

Carlos Hernandez— Carridn, et al. The internal mechanisms
of entrepreneur social capital: A multi— network analysis
[EB/OL].https://doi.org/10.1016/j.brq,2018—12—-01.
OZGEN E, BARON RA.Social sources of information in
opportunityrecognition: effects of mentors,industry net-
works,and professionalforum [J].Journal of Business Ventur-
ing,2007,22(2):174—192.

SHEPHERD D AWILLIAMS T A,PATZELT H.Think-
ing about entrepreneurial decision making: review and re-
search agendalJ].Journal of Management,2015,41(1):11—4e6.
Dario Maimone Ansaldo Patti,Ram Mudambi,Pietro Navar-
ra,Daniela Baglieri.A tale of soil and seeds: the external envi-
ronment and entrepreneurial entry[J].Small Business Eco-

nomics,2016,47(4):955—980.

(FiE%E ROLH B k)

- 169 -



