- HREDH -

AR YRR S SCRR VR DA Ik vF

IR EEBIR AXE RAH
(PERLXFBHBIE, 7 100193)

& BT RIEHER RANERAFFRIEX, 684954132 70 X BFARI R, 2RI IR E AR
9PN | AAE R L SUAR T F SR A ik, A BT AR A gy ik A AR AR A R R A E 45K, AR SUAR
B kAR K AR BT A GARIL, WL 5 A A T3 A&, 5] LR 409975 7 ik An BT SR EAE 69 0517 4]
ik, WHIA 7 BB R AR K RASY, SRS RO AT Z 1R 5 TR A3 | AT R 6B 3 ML ST,
AN B L BAERR Ao BN G S PR, ARTHE AR AFFMELS /L EP R L,
BB A MBNES RO, ZEN BN, KEIERE RFe iR F T, AR GIRA 694 S AATIE M,

KALIE): MBEMAT R Ldkit=; RA 7k
¥ B 545 G358
DOI: 10.3772/j.issn.1673-2286.2020.03.003

R, EERBHEAASRARAL, FEREIT TS AR AL
XGBE, AT BORGUETH BLAE 3, B PERT /i
BUA e R SR AT R o iy kR, $fE 3 R 1
B TE 0SB SR} S G i s J i R T
b, 5 FETEAR R R R BUE [ SRR R e
R 1 HE 2 OB VE R T A AR SR B, D9 BT [ X sk
71 B S0 iR B E LA

HUEE AT 0 R ) AR PRI L RS O 4 1) s
R A WO, AN Bl T 9 [ SR B8 BEAR T
HNEE & B BIHLAG B IR R R 2 B U T B
FRRE T T4 B ok SRS, A B THER 2 A R 1 12
b e R L, SRESR T S G TT . ARSI,
FOUEE TR S0 S e — AR AR M & KR AT ST 2 6 T30

“HUEVE” IX— RRIE R TR SRR S RO BT PRI A A
Wr, FEAE B AT B AN S PRI R AR, R R 1
FCULI IR RURIME R T 0, A ST AR B A 1 AT
FURIAH M & SR AE, HETT U 98 F STk T2 24 R 7
1%, 16 %5 0 I S SR R, DU P TR
B R TT iR I e R B

1 A7 PR AR ST OB 2 S RFALE

X R A 2 A SN, U TR AT R
RO R R R P OB, HE ST
SR FSET AU BUR A, BT LR s R AT FAE Y
B A BRI I SOk O O I RIS AT A . (H
Kuhn" WA BB VT TR B MR A R, 58
FHATH R, RO U AR K RN R AR RN
HAEEHMEATERIER . ZKuhnf R A, JEHRE)
B th o SR VB VERE 7 GRAPE R B WX F
FROEER PR, BVAUE PERT FC R AR,
FEAE— R B SUE “ Geia iz PARAT PFX
ST

Kuhnfigt, BUE O TR BEE BT 7R R 20T 5T
HEFE AR RS, S EMEIER, X XBE, &
B R R M Eh A AR W PR SR AE LA VE R
BB VRE S A T SR VR R S BB A R Sk, R R
SRR E, TR MR I8 T2 S ar PR RL A R
B AR R, AR XTI I 7V BB e
KW, T BOH ROV S ™ 4, HESh R 2 1
AR EE R A RIS, 0 M A VT

202045348 (EEE19088) 17



Digital Library Forun

HTEEEICID

% 55 HAH I SO L RE &, 0 AR T A A
O BRI Rl . ERERR L Sk S P
FUEE, AH L PR SR R B 4k 2K T Kuhn T I T 1 18E 2 AR
ke AR FRANENE S AT T 5E . LB T,
WK AR VR T B M 5 AR AN A 2 Sl Rt
FEALAFFT (science) « FiARAIHT (technology) A=
P! (innovation) 3AMANF] F1 B M & Kostoff 21k
NN H AR AT DU LA HOR I 2H S, AT L —T0ET
FEAR, W REF B R A0 AR i = AR B
AR, 5 NN E KB R AE R} AU AT 2
Al AR S A g AR U e R I B4t A A, ST T R
W90 5 B M AR AR S 1, Christensen™ $ Hi i 7
PR IX — MRS, AR B A G v, Ty
HRCR N P SR i B M N o [R5 A
ARAALL, HU7E YA 5 B 25 Sl o SCHR T B R AR SR I
Sk, FET U, ASCH B EIRSSAIME S SO R
Ft, AT AR AU DUR I, B et F s B
6177 TR RE 4 o

(1) reg RS e o A7 MR AT 0 mT R iy SR SR At T A
W, A o B A RS B 223, Nz SR [RIAT PR
I A B U, AELLIRAG R B, BB TR g
R JEE A RIS, A4 DR b, B R E AT AT R B AT 5
FE B /N BA 52 o

(2) R, BIERERIEMAER BN, BE
PERE AL B A B E A, B2 et PR E
RO 52 [ E OB E B AE (i 38R 2 1 AR F kit
FU) T T I 2 65 6 b BB} A5 A0 i) 3 AR
PERIEFE S, A AL Ge i o 2 7 AT AT 2 g B 7 1t
B0, T b T 0 o 2 07 3 R i xof R 1 A
SCHE,

(3) FRHER G 28 R B 2. . A7 YRR FE I = A2
AN S RHANAE O RA 5%, BEE SR PRk
AR, 15 2 B U SR, VR 2 B R EE AR 2 ]
Ul tH B — 2R B ST a g, 75 28 B AN A 0 B
S BRIV, DL R EOR . a8 5 A 58 L

(4 BRI EBRZZM AN RE
AL R PR AT R B JEVEAS BHA R TR 2 4R,
H— AR BT, {2 R 1GR 2 L0 e B OGTE
9P e Wk v DURSESR AR SO E N B T 5 S 491 5
i 2 U MR AT AR HED

(5) FERPEAI AN . S5 AN B 3T 7 75 A8 A A T 4
FANE, B8 PERIEFC AL R T g B AR AR R ET A,

18 202045340 (R5819048)

PRRERL A AL ST, BT SR BATTR AR o [RIX
SEARH A K P RE R AT B e MR DU A B iE, RESTT
GUFT U, IR AR Az R st

(6) WAER AR 5N Y& 1. WUE YR 78 22 09 B
S B 7 B RIS, Winnink S LIS 05
5 AT SRR X LA R SR S B VT TE SR 481, A B
A S8 I AH 5 R R R O R 208 S0 TS N T 2 B
e T, BRIV AURE A BT 7 68 TR O I B AR T 7 Y
P

2 B PERFFE SCHR T U5 Tk

N L pirid, BB E B 2 SR BRI, Ty A Tk
WFFC S8 2 MM BT LR AT 7T, AR S AR R 2%, 1R SN
BRI K A FE AL AT T 0 B R, WU R
Az RS2 MR AT DL e SO R B AN R B I R S T
T 2R SCRN AR T 27 B 725 B0 1 25 2™
T, 2885 o ik O RE 22 G J8AE AN = 5 AT 42 4 ) 6
BriE R, RRUE MR TR Ry 2 00 3 Z AR IR, HOk
TR T 1 R BRI S 5 SCREAE, 5132 513C
WA 2% DL S AR AR IR 4 5 e T

2.1 FF5 e ZeryiR m ik

ST GBI i B VR SO AR i ) B AR
(I BR, W51 S I AE I TR] L FR) 28 4 A 51 S it
2, 51 SCHIE S| RIS TR XA T, 0B 51 R D s
AR, DAL S BRI SCREN 7)o 51 SCHTZR] 70 0 22 4151 5T
HESNE R NE B N YNGR NP1
T 22 A 200 5 St 2 S R AR P A A 5 St
ZRRRAL, %07 i E S 5 1R S R B K51 Sl
20 i S N SCHR (HESE N GISCHIZR) PRSIt

211 BT mwes RESCR AT i

513 i 28 2 48 BOE K R Sl 1R R R 2 W2
B2 ANAT, FERGE BN R 1R S V2 BT P
SIE SN T 2B A I 4, TR 2R B0 7 4 W 7 P A
JAR B0 FAE19924F, Garfield 2! 8 56T bk
SIE & I HE A T 3 VR AR F, B, Rl A ME et
TR 5 SO 2 R U B A R
Kz RV G2, F T TR AT e i % DR 2245 3.



AR FER ALE F

BT BIRBI AT

Winnink %" LR TE A7 S84 14 BLAR i 208 SCVE N 0
PEWTFCRB, i A5 18 SO PR ) VA2 L7 T FE Y
HEARAR, 2T AU R A B 51 SOt 2 BT FR
B S SRR AE , A B TAERE A A EOR 2 i LR )
A 17 L 1) f0178 PEATE 9T« Bornmann®5 V4T 1
254E 5002 T3 SCHR S SCH 2R, A BT 0135
CURN U PR 18 SCFE R R 2 WD K& 51, BRIk
FrRETIRES o BF FUHE T 3 R S5 Bt [ e o4 Fy ]
B, A5 H T AU R AT S R A S AR AL D RV B TR
PR Bt T —E 2%, HHAER L% 2.

BT, Schneider®F ! H AU PERF 50 R BE LA
R SR AE SO A& SR B, 7] By HG B 22 5] SO AE AR A
AN At s 22 T S8 A AT, 328 T 38 e AR i 7 HOR R
771 (Characteristics Scores and Scales Approach)
XI5y 51305045, S a R g S S e SO s 5 e
SCREAT 7 AN R, 308 1o 3 P A AT Rl v 4
W SCEE R Y A PERF 9T . Ponomarev SR B bt
SIBE S5 SO AN S M4 A, 150 1 A R 54
o v A 5] R VR ST D i 36 O R 1% 185 AR A AR
18 SR 51 SCEUHE AN E 5 1 51 SO £k, w2 4D
AR RN P LA TR P e R TR, JF A
RN AU M VR SCHE S 1 7 30 B A A v R ik S R A [ 26
FE A E, SO /N2 B H R %o bE O 17 18 3¢
FEREBIIR BISCH PR R (A Tt 51 ST R 35 P
JRER AR Mg RHE3A fe bR ERHERY, K
FISCHL PR AR 5 S IR AE HE 4 B B B A — 2
P AR B SC B 2 REPE AR D Hh 78 1 B DA S v T
I B HETR 1

2.1.2 RS N SCHRAT UM T

HE 5 N\ SCHR A2 i R R A 45 B 51 — B
I 18] J SAR R S IR SL, i T2 U A IR A A B
R, HEI SO gbRouiE S8 N5 302k oA AR,
PR 5 N SCHR P AR I A R 2 A7F 5 1 FOU 7 e e e
TS0 AR A TE G249 64 3 M SR B VF 22 B T
AT R RN ROVE R, 5 4t 3t R A Al AR A,
2 KN TR A BRI T 345 51 SCRg i Y,
XA 53— 1 JEE R U e 5 N SR A FE kT 7 )
KV PRI, A BT 70 368 3 A 40 A S N SR B3 AE 38 7K A
LR PR A7 MW FE . DuSePU9R i 26 A SRS
PERIE TEAF AR = (K SRR B, I3 T 51 ST il 2 52 R 1

HE 5C \ SCHR IR E 2 A b, 00 B 56 N STHR B L g R 5
B R AR BEAT IR AN FZ 3, 308 3 08 i 58 N\ SCHR & i
KB, HARAL I QUHTCR 22 R MW I .

FET 51 SCHE 2k U TR AT FTR ) AASE AL
R [EIBE K, J& T2 T T LB iR 36 T i, R B AR
B 51 5053 8 AAM IR At D7 V2 s L B 1, BRI AR 4R
S ) 51 SO AT LB

2.2 BT 5 Zs iR T

SRz 1 B GIHS 3EES)S 510 & A ES
ST ARG IR &R, XA A BB RE TR ) 51
KARGRIFRA T 3L L% o 51 3T 2% BE 6 74 B SCHRATE 7T
BN R S A, 51 ST 45 1 45 1 B B B SCIRITE 7t 3=
FR B AR AN 5 A e e A R A M F I

2.2.1 FF RN A HPEAERAT

Uzzi % R 220 FO A AR AL A Il 72, R
S PEBIE U AT A 2 A SUE A R DART I R AT (9 5
XAATEHAMLR, A S5 SRR SRR R
U, R FH 2 2% SCHR T 33 1) 4 748 2L 5 i s P8 oA D 2
FIRAE I RIHFE L . 2 TREHLG| SCRZS WoSFT A i
SCNIHTFUFERE S 1 BE AT 70 T, ARG BT A 2 25 SRk
SEOMMNIRE, TSR BT IR 20 8 250 808
TR GBAHANE, KZNHEFRA S, GiRK
3R] HAT v B T R R R R A BRI 9 S 5
RGN T Lee 0K T Uzzi 55 (1 S, LLRSC
S CHR CHeri T Fe R W P2 & A 1 R
WICHIBIHTIERE L, JFRLHTT-00 R HIE T BA 63
Wang 452 M W I BT, @B 18505 %
SCHR T AE T2 A2 15 09 8 OR AT ek T B0
O T ST TG P2 Ay 2 AU b R I B0 A A 5
R RE H T 2R s i B AT B A R, AR AR ST
Wem G| M, e WU 22 R AEA A F R AR AT T L

R, TR A A T R A U R T AT A
ARFAE, (EHTRUE 7 AR T AR, DA R
RS ARGERIR 2 8] (148 568 T B A i 2 TRk &%
BRE . WHEIL, Uzzi%™ Ay w5 it 7¢ s 2
ECH TR E R A SLA E, XRA Bt E W
AL, (RN AR 2 BN 51185

20204FE 5348 (HEE19088) 19



Digital Library Forun

HTEEEICID

222 FeF 5 I3CE BT B

FEGISC TR, B2 NS W R 223 25
BIR AR R A, KA TR MRS S R, d@ i g
AT RO 7 PRI TR S BGRB8 4 s i PR
SEAR QAT ST R, FF 7R I B30 2 i HE A
Mazloumian®5 Pl o §2 38 i VLR 248 S 80E ks |
LR b, S THESI R AU AR I AR, Al
3 IR A8 2 T 3 1) R TR PR e T AR
FRHTHE TR Ay, AEAFE & I R B IR R 0% 5
A 0 BT 555, $2 HRE NS IR I 51 3L 45 8 Kk AR
HI3EsE K- (boost factor) , ZIEFrE F/EE KT
RIBSCHTEH AW SR RS L 2 U E R R R, HAE
K 78 T R . B S, Huang 2P ONERE PERT 705
T B AVE U B O B SR 4H B T ST R AR R A A
247, 343 $ (disruption score) , RIVERZE B 7%
FIH BB 7 IA 151 SCES AR, B S BUE B i

A AIARR MRS G 8210305 H, FFT BOHT Wt 77
o GGG o7 EMLE, AR “BIERER” 142
I T DA R I 7 1 A R ETRA
Funk %5275 F LR 1 2 45 51 30 45 3 H I
R FES: (R, A0, A2, %fairil
Tk I R R0 AT 51 5L I 43 s ) DL ] B
IR, SR RAE BT L R I AT AR A€ PR 1) 20, T
PP A 3L B M s Wu SR e b it S B T TN
(Disruption) AT iRBIEE MW (WK1, A3,
FELASRAF U8 DURBL )18 3 (R B R ) 28818 3L
(IR K7 B 5O A S8 RV 15 FH ok 56 11F

SCHRD BTt 51 SCRRAE 22 3 5 Y AR B AR 225 5Tk, )
XSRS e A SR IR, 007 DRl 30 1T
FOBEA WV M. BRI, FERFARIBOR GUR R A1 1
BV VERIT FTAEAE: A/ I BN RO RIT TT RRR, HL AU 1k At
FEAAEGI IR DA .

R BEEFHAREAE

THERE EFnR BHEN
TR —TEHT LA T 5SS R . 45 231 D5 IR S A LS [ 5 IR R LR, n

SINHE LM HE LR Rl LR 8 51 H
LRI, U R A U A

D=3 (27b+ )

ARIULEE R MR 2L RIS R 5] LRI . AA2: ZHom Ay N B B R RS,
W71, BEEINZ Bom bR e H R W Y mD =2 (21 +1) Al B A R
TR B A TR CRRISCIR RIS Fi 4R A AR3: NACZE N = SRS SR, N AR R

SCHR LB I 228 SRR SCHIME R 2 22, R

0] b=p
Pr=Ps

TP TN AN, TN,

NFiNB

NREAFI IS5 3R 18 SCEL

U7 DR IR 4 R 51 2 R T2 R VE AR R,
Bornmann%s PR B L0 SR R R Z WIIF AR BoR
FZE T, A I R) )4 RS 00 R 1 TR e, AT
A BRI HR, Fi5 BV B MBS 18 55 | I TR
I BE AT O, R WU FH 28 /D 3 4 1) 5| I [R] 2 o B
J&i» BornmannZ: S 72000—20104F (B2t &
) B RTE R S R, o v U R TR S (i
Al A 1 B N Topl%) HIAH AR BT T4t b,
R IR R R A OSCRR T4 51 SOk 325, 5 FH B b
% S8 5 AT N E

223 FTREETT RNk

A o 00 PS8 A 5 445 ) A AR AT AR B0 1R AT AT

20 202045340 (R5819048)

1E e BB AR T, B 2% 0 e 3t i R I B K
P 28 B A B R SR RS G BT A I . R
2P N B ¥ T CiteSpace, 7E X F1IR R
FUBEAT RIS, R0 FE 8 a3k 2XmT WA s ot L A 51 1 2% 1)
VAR IR, 38 I TR 0V £ E T ORI AR
W8 YERIE 700 00 J5 AR 45 M 78 3 B8 (Theory of
Structural Variation) AR SCHR 778U 1, HIE
A AR B 7 R I B 7 2 7 22 e PR AOR ) 1Y) 4% [ =
AR R, I B PRI G R S5, SR 2 H
PERGERE R AR A . [FIFE, WA W 70 I8 LA [ B
B R 5] ST &% 2 B A% R B ST A ) B SRR )
TERNE M T . Foster i ik 1R T B2 1o 0 46 3 1
(10015 5 B 2 R ) FE B 7 1k W 9, A R G SR — T 5
REHE IS 51 SO 2 b 1R SCHRICE , B RELE P A AR TG



AR FER ALE F

ABM R RRE RAT

I FRIT T IR A SR AR, B AS AR T I 4 5 ) AR A X
MK 7 & A

BEAb, S A BIEFEAE R 8 S5 ST 0 48 BEAT 0 $h il
LT R b, R R R EAN S 5 R 5
KA U PER T SRR N R R RS
KA HART R AERTE L, 25 R T A& e
HARR N B AT AR, BV VR B 70 38 5 R IR AR T 3B
i 25 R/ B0ZHTFER.

2.3 BT 2 EBARNAE R BIDT

B IR SN 5 e 0 R B AR O FE B miiR
AU YERE U AERA R, B BRI 5 S i
A RNEAEAER IR, R B — 45 AR B J0 ik 4x i I BEwF 7T
IR I, VF 2 TN il i 2 R R L &
WA %, RGBS LRI B LA _E, MR Ik
WETC R ML R IE AT, M B AR AR AT 70 HT

SRR SR A 2 OV P 0 BUT T e AR PR R AL
Ly B YRR H g BT AT DA R AR ) 3
PO VAT 9« 5K SAt 50V RLE R B R (A B2 5| F R
RSO SR ST B, AEXS LEAN A [R)
B HAR) R B B 3 R L AT £ A R R RS
(2 A LAt _E, TSR ARRR FE AR bR, TN T g A
HUENE SO BN TR B 7E R 2 B > R e POt
SN SCER AR P AMERIENT S OE R ol
W5 RS A I FIR RAZBEAT 7047, P AL 4
PRV AE AR HOU PE AT T e BeAh, AREE S EORIIAE X

H AR QBT AT, T AR 7R AT AT A A R AN B
FULE PR 90 SR 5 A, AL g DO R RS
SOBBEFAENT, LA SERIE X GIRER, 7351
K5I LRI ESTE #5118 30151 JE 2R 5 AL At
WS =7 LRI & RN PUN R 4 5 TR 4
U PEDT SR F b, 8 18 SO I AN R S 0 A
RIGRAN I 44 BUHTHT I

2 YN P15 AR B0 465 32 F 2 H R IG s e 1
#, Ehrnberg %™ SOk tF 48 b5 5 Tk FR b AT 4
B H TR B SR HCER (1 85 R T A ] B 50
BVERT T 30 53 3l 1 8 R 5| AE 8 AN SR 2
2 MEFR IR R 5 BORSE ST FE N2, 2B
S5 X MO AT A L R PRI T DIAE ORI . b,
JonesZFPHBLS 12 B IR VI 1, ARG
SCHRITFE SR Al 8] 35 P2 ST FE R AT 0%, IRk T a1l 5
P SEI 2 25 SCHR- T2 R3¢ (B Cite A ge b, I T
AL 21T TAE 5 S iy A AR 8] B 2 S0 Se BT A Y
TR R, I 3R WY AU A B A6 ) T 51 T A e 1
SR M Staudt 35 T SO AN G SOR @R
BERTFURIFR AR AR, JER MR IR IR A PR 7T R
R TR, S X, 22 R EE TR, FIH
PR B it AR P A b T T IR 0V PR E 7T (LR
2), FHHKIA IR K ZAFAE AR KR, T 5541
KRB, 1X R MR 0T 52 1 2% DML AFAE — 58
MSTAE, HAEANFI AN AR U, U 1A 7 2
£ IEMR,

R2 AFRRIGEMHRNERIER

IEPRERY KRR THERIE
IR BCiteAge YO AR 228 SCHRP R I AR DG
FR M AR IR 5 Concepts FIFAN-Gramst% B0 & A v AR e AR
e AU 1 FCiteVar I FE I 170 5 P 80 7 228 SR SR ey RS A
ZoERHE BHerfCite T 1) 5 S B RE SCRE  5| SCRRAE 22 A5 RE A FR ES ORE 2
M2 FHerfCite LT ] S I SRR RIS | SCHRTE 224> 2 p /A7 (R B R 2
AR Sun i FCiteAge FIFHSCHR R R AR 54551 F AR ZE (E AR A A B Rty e 5w (1 A A P2
Al FCiteMean VB 1) 5| T E A RE SCik e 7
3 BhHe Py ok R B, FERFE VRN TEHTIR IR

L5 LPTIR, B SCHR TR A B AT VA AN BT
JEANIRN » SCHR T 5 N2 YR 0 A A7 41 22 A B 2 40

BRI IR 55 S BG rPOR A BB A AR, AR
AN R ZOR SR T 22 8 T BB VAT 7 1
W, (HRZ R T O ERAINER A S, JFRE

20204FE 5347 (AEE1908) 21



STEERICID

PO FOBIF 967 A0 % o 3 H e bR B g T
CLSRIL, T T v SR S 4T 9 LA B0 e A B0
VL SR, SR MY A1 SORR 2R B 7 v
EAELL 7T

C1) 00 T 907 A B 36 2 2, 9 0l FE
. WRTT A, JOUR T S0 A S {8 S e
A, 72 R KRR P2 Bk 2, I . BOARIZ 2% %
PRSI R, SO R R R R
e R _ERE S LI X 4 S M F S T
BT, (EARS0 A TR PE B 5 2R DDA AR K, X T3
T 0Bl AR K R B SGE ME BE T BZ T  kH
i, ST 4 LI R AP M

(2) BRI Iy VA LA S A, LA R
S M T S 1 3500 5 9 B 90 B 0 R AR AL 2
b, T, BF9E RV R 50U 3 A0SR o i
SRR B 0 HE R, T 10U M 9 A T2
Bt SR 4 9T 9 730 G 4R e
Tk, FE SO I SO RIS S SRR R
AR, AT (125 0 AR 57 V07 3 B 7 X B 6
AL, A M S MO T A X A RIE T
TSR I E R

Sy U AT, O T STV R R
7 AT ML 7T T

(1) F545 4 A SORRSMERE AL A 25 BEAE , 3530
SRR . SRS SO I, BT 2 Dl 4
o S A7 5P b B SR 4 4 ZE B 5
. H TSI AIR AT, R SCA SR A A
55— NI B2 40 R B SO A B I REAE S SRS
R . KT DB B SR A SRR 4E
B, LTS AE A B ARSI S B2, I i
TEB| 3 R R A AR <R, A
T B RN T TE (T PR 5.

(2) AW AR £ 25 B MOHR, 8038 00 T s
Ve ST, SR T FT RO SR bR 2R 50 0 L2
ARSI RO o , TR 04 55 0 I s
R . SR B S A SR R 58 SUIE o
S R A SRR SRR (L AL B R 9
R IERE W0 DR, S SR S 2 PR 240 1 40 25 45
S 4 45 RO VB o R B L RIS E B
SCA L R 5 BRIRRE A LTI SIS D L 50
KBTS AR LU it 2 V580 038 X & i
A H I AT

22 202045340 (R5819048)

(3) SO N FIRBTHIRT TE P 2 42 e iR ) ) v
B Rtk 5o B IRBIT A G, RE RN KL
FHWT BRI S HATC I 25 5 R TT
2, (HIFRKGE —H TN X GBIE, RKREFRAL LK
WEAL ST BT LA &, B b AR . 1
AT AL AR SR TR R R R, AT TR
12252, BEMAE S s AR P T B BB
PEREIL .

4 it

T ICHR T 75 1 AU AT TR AN TN 47 Ak
TR B BAT TSR] S R A B ANy i,
HAT MESE S SO 83, BILAR SCIAMERFAE
ARER R ST A FE 7 AL HEAT O (ELAT 5T 52 40 i, B 3
A2 DBV 14 A9F 0 2 091 K ) FOU 73 e T 9 AME SRR AE
B SCHR T 5 5 v T R AT 7T AR AT B A B
BEAR ROCMN F A, Je e BB 15 BOR MO AR AL B
BRI B MW FTIR I T3 10 = AE R O HE R
JEE I R AR B A S T IS B DRI e 8. 2
IRy RE 73 T 45 R AL AT SO L Z0NTT, T REHIE
RARHAMERN AR R E R 55 58 S IR
FIPEF: o

SE

[1] KUHN T S. The structure of scientific revolution: Second
Edition [M] . Chicago: University of Chicago press, 1970.

[2] SHATZ D. Peer review: A critical inquiry [M] . Lanham:
Rowman & Littlefield, 2004.

[3] CHRISTENSEN C M. The innovator’s dilemma: The
revolutionary book that will change the way you do business [M] .
New York: Harper Business Essentials, 2003.

(4] SREAE, SRIEAK. TR BRI RN CUHAR bR SRR 777
gk 7] . BB TR, 2012, 56 (22) = 56-61.

[5] AL, FhERAE, TKIH, 55 ACEPERE IR R S R
Wi ] A ERREERE S, 2019, 33 (1) : 88-98.

[6] KOSTOFF R N, BOYLANR, SIMONSG R. Disruptive
technology roadmaps [J] . Technological Forecasting and Social
Change, 2004, 71 (1/2) : 141-159.

(7] #, MR, . dn i es BAT i Qs o St mt o (0] .
TR 4, 2017, 31 (4 313-315.



AR FER ALE F

BTSSR RS RAE

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

WU L, WANG D, EVANS J A. Large teams develop and small
teams disrupt science and technology [J]. Nature, 2019, 566
(7744) : 378.
National Academies of Sciences, Engineering, and Medicine.
Fostering transformative research in the geographical sciences [M] .
Pittsburgh: National Academies Press, 2015.
SANGWAL K. On the growth dynamics of citations of articles
by some Nobel Prize winners [J]. Journal of Informetrics,
2015, 9 (3) : 466-476.
HACKT, R, 5% [ [ XA} o i < o I ol SRR AR SRR T L
5 0] . AR, 2008 (4) @ 39-42.
WINNINK J J, TIJSSEN R J W. Early stage identification of
breakthroughs at the interface of science and technology: lessons
drawn from a landmark publication [J] . Scientometrics, 2015,
102 (1) : 113-134.
WANG D, SONG C, BARABASI A L. Quantifying long-term
scientific impact [J] . Science, 2013, 342 (6154) : 127-132.
BT, LR, 23R8 5ISCHZE R AR AR BT S —— DA DUR
LAFERS St Z ) [ . PEEEYR, 2014, 40 (2) -
41-49.
GARFIELD E, WELLJAMS-DOROF A. Of Nobel class:
a citation perspective on highimpact research authors [J] .
Theoretical Medicine, 1992, 13 (2) : 117-135.
BORNMANNL, YEA, YE F. Identifying landmark publications
in the long run using field-normalized citation data [J] . Journal
of Documentation, 2018, 74 (2) : 278-288.
SCHNEIDERJ W, COSTAS R. Identifying potential “break
through” publications using refined citation analyses: Three
related explorative approaches [J] . Journal of the Association
for Information Science and Technology, 2017, 68 (3) : 709-
723.
PONOMAREV 1V, LAWTON B K, WILLIAMS D E, et al.
Breakthrough paper indicator 2.0: can geographical diversity
and interdisciplinarity improve the accuracy of outstanding
papers prediction? [J] . Scientometrics, 2014, 100 (3) : 755-
765.
PONOMAREV 1V, WILLIAMS D E, HACKETT C J, et al.
Predicting highly cited papers: a method for early detection of
candidate breakthroughs [J]. Technological Forecasting and

Social Change, 2014, 81: 49-55.

[20] PALOMERASN. Sleeping patents: any reason to wake up

[EB/OL] . [2020-01-01] . https://pdfs.semanticscholar.org/98b

[21]

[22]

23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

31]

[32]

[33]

2/6d5977f1719690634ce0786¢cc7c9dce73bel.pdf.
DU J, TANG X, WUY. The effects of research level and
article type on the differences between citation metrics and
F 1000 recommendations [J] . Journal of the Association for
Information Science and Technology, 2016, 67 (12) : 3008-
3021.
UZZI1 B, MUKHERIJEE S, STRINGER M, et al. A typical
combinations and scientific impact [J]. Science, 2013, 342
(6157) : 468-472.
LEE Y N, WALSHJ 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: acautionary tale for users of bibliometric
indicators [J] . Research Policy, 2017, 46 (8) : 1416-1436.
MAZLOUMIAN A, EOM Y H, HELBING D, et al. How
citation boosts promote scientific paradigm shifts and nobel
prizes [J]. PLOS ONE, 2011, 6 (5) : ¢18975.
HUANG Y H, HSUC N, LERMAN K. Identifying
transformative scientific research [C]//2013 IEEE 13"
International Conference on Data Mining. IEEE, 2013: 291-
300.
FUNKR J, OWEN-SMITH J. A dynamic network measure of
technological change [J] . Management Science, 2016, 63 (3) :
791-817.
BORNMANN L, TEKLES A. Disruption index depends
on length of citation window [J]. El Profesional De La
Informacion, 2019, 28 (2) : 1-2.
BORNMANN L, TEKLES A. Disruptive papers published in
Scientometrics [J] . Scientometrics, 2019, 120 (1) : 331-336.
CHEN C. Searching for intellectual turning points: Progressive
knowledge domain visualization [J]. Proceedings of the
National Academy of Sciences, 2004, 101 (supplD) : 5303-5310.
MARTINELLI A. The dynamics of technological
discontinuities: a patent citation network analysis of
telecommunication switches [D] . Eindhoven: Eindhoven
University of Technology, 2010.
FOSTER J G, RZHETSKY A, EVANS J A. Tradition and
innovation in scientists’ research strategies [J]. American
Sociological Review, 2015, 80 (5) : 875-908.
SHIBATA N, KAJIKAWA Y, TAKEDA Y, et al. Detecting

emerging research fronts based on topological measures in

20204E 5348 (HEE19088) 23



STEERICID

[34]

[35]

[36]

[37]

citation networks of scientific publications [J] . Technovation,
2008, 28 (11 : 758-775

SKAHE, SKBEAR. A 51 AR AR TR AR IR G T (0]
TERAR, 2014, 33 (3) & 259-266.

FOBHL, M5, SR, S FEF S0 SR O MR R
TR IR ST [T] . 15 AR E, 2017, 36 (9) : 38-44.
kL, PN, ARk, A5 WRRE R ARZE ARG
JHiFSSAE U] . BRI 52, 2019, 42 (1) = 94-99.
EHRNBERG E, JACOBSSON S. Indicators of discontinuous

technological change: an exploratory study of two discontinuities

[38]

[39]

in the machine tool industry [J]. R&D Management, 1997, 27
(2):107-126.

JONES B F, WEINBERG B A. Age dynamics in scientific

creativity [J]. Proceedings of the National Academy of

Sciences, 2011, 108 (47) : 18910-18914.

STAUDT J, YU H, LIGHT R P, et al. Highimpact and

Transformative Science (HITS) metrics: Definition,

exemplification, and comparison [J]. PLOS ONE, 2018, 13
(7) : 0200597.

fEEREN
I, o, 199654, MESFLL, FAAE: HEHELFR
BRI, J, 19754, AEHLE, FLF0: AFiTELH,

EXF, Jo, 196654, Mit, HAER, HLH@: 5 ETEHHAFFN,

B2, B, 198254, ¥+, R, @646, FLTE: £ 5TE 55 E, Email: qzhou@cauedu.cn,

A Review of Disruptive Work and Its Bibliometric Identification Methods

GUO LiNa LI XingChen ZUO WenGe ZHOU Qun
( Library of China Agricultural University, Beijing 100193, China )

Abstract: Disruptive work refers to challenging or disrupting the original research paradigm and creating new paradigms or new areas of research. The
connotation, characteristics and bibliometric identification methods of disruptive work provide reference for the research of the identification method and
index optimization of disruptive work. The literature investigation method is used to systematically sort out related literatures, and it is divided into four
categories based on citation curve, citation path, citation network identification method and multi-source data based combination identification method,
pointing out the current challenges and development trends. At present, the citation analysis method of disruptive work still has problems such as time
lag, difficulty in measuring dimension, and difficulty in cross-integration of data sources. In the future, based on the full investigation of historical cases of
disruptive work, summarize the characteristics of potential disruptive work, and combine content analysis, big data and expert knowledge to improve the
accuracy and forward-looking of identification.
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