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FERIEFAAE” . BG, GIEEZMPRRZREER, WM EIE R FREE T
AR A 7 0z I OF SEAT Bk s U, i i 3 — 0030 R AIE 50 1) JiAS A1
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2. I HS IMDB HLEEGE R Hh A T 51 4% . Fortune 1000 £ 4 A2 rh i) 24
A EFH M X

FBIRJLAER, EWNEE WEEZ M X — kR R E RS E R R
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EIL. ZABERTHR T . SREEER T A5 (201D WA T 1996 —2011 4F
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RAEZS [ALE R A IHEs Ot T —A R . Rk
TAZA RO 2R R BB R RE ST .

FTE 2, F 1IRME T 25 m R SORHE SO SO R 48 b PR R AR . 3
IR BAL SR E =AM e hs B HA RN BE LS X5 Ca0RATE SR
WFFEH A ST LA 2 — B0

F1 TEMER: 1978—2016 FEZEKE 211 R Z(E
XAELR T EEM O (TTHEES 50 &)

BEARE B | BXE |(kEOE BXE | Ao | ExXE
Jemikes 9. 00 60. 00 0. 0476 71.43 72.00 68.57
PN 3.00 20. 00 0.0313 46. 88 0. 00 0. 00
T 3.00 20. 00 0.0313 46. 88 0. 00 0. 00
Jb s K 4,00 26. 67 0.0323 48. 39 14. 00 13. 33
Hh g i 22 1. 00 6.67 0. 0286 42. 86 0. 00 0. 00
5 H K 4.00 26. 67 0. 0345 51.72 7.33 6.98
I A 2. 00 13. 33 0. 0256 38.46 0. 00 0. 00
A A 5. 00 33.33 0. 0357 53.57 20. 67 19. 68
W) 3 2. 00 13. 33 0. 0303 45. 46 14. 00 13. 33
R 3 1. 00 6.67 0.0213 31.92 0. 00 0. 00
g A 1.00 6. 67 0.0238 35.71 0. 00 0. 00
P 4.00 26. 67 0. 0345 51.72 14. 67 13.97
A 1.00 6.67 0. 0233 34. 88 0. 00 0. 00
PR 1. 00 6. 67 0. 0222 33.33 0. 00 0. 00
P 22555 R 1. 00 6. 67 0. 0238 35.71 0. 00 0. 00
Dy i) o2 4.00 26. 67 0. 0357 53.57 15. 33 14. 60

BAEITE . HHE Web of Science [ ui%#iit5

e Ja T VLA s 8 LI 48 S A T L4y Sy JC 1) EURIAS ) (81 £E TG 1)
BRI AR Sy 0 7 1l DRl LR PR e o R B D e e A 1 [ i X
53771 . KB Web of Science A& A FEAL SR CHIE AT, FoATTC
DX EERER X iRy, fEX B R BT mE . FoMe R E 2
Hr, FRATTEBEIZ 1978—2016 AF I AERRINE, BIHBE T 50 fE X AE—
ARG IR, RIFEAT 50 Rsk & 2 M EERFICNAAE 1 40, MER
PGB AT RS A B O TS bR, BRI T T ERK A AN
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Web of Science W24t T A& HCI, SSCI #i1 SCI Expanded =i /a1
WG 5 Z ik —5. AT ASHCT 5 SSCLF T, Frz
HSCRHHESC K S . SCT Expanded WIFRZ RISk . W03k 2 s, 1983
AR EE—IA 15 RS0k ASHCT 5 SSCIIGE, X468 30 A 8 4
eI K 2FE B L A B . 3 3 WER, 1979 AFdbt K% —I0h 28 F
W3 SCI Expanded I XSGR SCHIAA 13 ANAED0 5T K 2: 1 & 2 B
BT .

F2 1983 FILFAF A&HCL 5 SSCLiE ST & 1ERR K5I

FIRARFHEZ AN HERE
University of California Berkeley 2
University of California System 2
Beijing Municipal Research Instituteof Environment 1
Chinese Academy of Social Sciences 1
Chinese Research Academy of Environmental Sciences 1
Michigan State University 1
N China Inst Comp Technol 1
Railway Minist 1

R K. Web of Science Wyl

%3 1979 £k FT k% SCI EXPANDED £ XHI&1EBR#: 5%

FIRARFHEZBM HIR
Chinese Academy of Sciences 6
Nanjing Instituteof Astronomical Optics Technology Naoc CAS 2
Nanjing University 2
Purple Mountain Observatory CAS 2
Beijing Inst Canc Res 1
Gansu Res Inst New Med Pharmacol 1
Inst AtomPeking 1

Municipal Hosp 4 1




Al ZEBRHF N TS . BEREITHNA 47

FIRAEHER R H IR
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SouthwesternInstitute of Physics China

University Systemof Maryland

1
1
University of Maryland College Park 1
1
1

Yunnan Astronomical Observatory Naoc CAS

Bk Web of Science W

R DAL Bk o] DI A SO O B E R R4

A RE TAEFEZL WL T |58, BOFE —A T O M B
ANFe, BRAS ST F W& 2B r “ 211 BEAe”, I FHH 3 S04 FRf R AN [F]4F
WG TEIKRESN R 55—, XX Sk R a0 RAFAT ik, AR B A AR
FER“211 BER” e sk, B B R0W . MZ i, flange 2 F152 Bk
A RAEFIA R, e ) 8 ALt K22 F 4 A 211 B
1”7 R 3 AR Rt R 211 Bedk” . IRl st K2 5 g it K2 Z ) ik
BT . SRR TAEZ G, FATHAR B TRRAEGy DA 110 fr 211 Btk ” A
W, SHAERFNDEZML ., Iz B, AT LT B4
B A B rft BEHE AR

TIINEA LS HOR T TR BV 5 —, FATZ UL H & 211 B
B, FERF AR 211 BRI SCR RAZ s KRR AN SCH 2R 25 ik
HE] AR R A . BRS80S, 1978 A LUORIR E s &
i 7 2 EH/ 5 G, Web of Science W35 & 280 47T 1T AL FE, {5140 1983
IR E 4 4 BEIJING MED COLL (U3 BE 24 Be) 30 E . LAbH 5 B 45
—IHE T RELA T, B =, SZAREEMTHEARR, AT BS T
50 R T THEME I E . H IR B ASCHE B2 5 A R Bl R R AR 1Y 22 52
FATAERTE P E AT IME R 1S, 5. JE&E N 105, 50 4. 2/,
TS AT AL | R TCTE S AR | ST RIS 25 R D, FRATTIR
BHEEEh 110 mEETEs5 K.

BAFRATREE T 1979—2016 4[], 110 Fre211 Befe”39 4EM A 1E &+
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. R KTE

(—)HEER
F A THISCBEAL 2% O PESR AR, AL AR AR B O O
DT A R R ST
x4 HHASENZDOETEEROERSET

TE |(YNE| HE |FEE | RME | RXE| BE  REE ﬂ'%l]\ﬁ‘%j(ﬁ
SCRHESC EREITMEE: 1 ARBETIARAE 5 7

FEROME | 4, 290 2.086 | 5.894 0 52.68 | 0.214 | 1.259 0 19. 64
PP | 4, 290 9.736 | 17.29 | 0.885 | 69.03 | 2.699 | 9.074 | 0.885 100
St | 4, 290 0.255 | 1.088 0 19.34 | 0.0257| 0.252 0 9.191

R AEBETTHA : 10 5 AEBETTHIA : 50 f
FEHOE |4, 290 2.733 | 7.222 | O | 63.39 | 4.808 | 1L.11 | 0 75.89

PEHLPE [ 4, 290 | 11.69 | 19.15 | 0.885 | 100 | 15.72 | 22.94 | 0.885 | 83.33
S| 4, 290 0.264 | 1.180 | 0 18.31 | 0.268 | 1.123 | 0 19.75

S PURINIER AT
“985” B 1480 34.5%
“O117BEAE 2810 56.5%
IREBBERL 2420 56. 4%
HhERBEAL 935 21. 8%
PHRRBEAL 935 21.8%

B . HE Web of Science 3l 5 145

SECRHIE SR ST F . FEARBET TARELCN 1R iR T, 2 BeA AR X FE
OFEL JEROPE. AR E S0 2. 068, 9.736, 0.255; FEAFEEET]
HEMEN 5 G BB T, X 3 A s MR AR 9 X E 430 S 0. 214, 2699,
0.0257, SRPERFRSCIESCMI S » FEAFRE T TARME R 10 R T, & BeASHH XS
o, ot O R IE S B 2. 733, 11,69, 0. 264; FEAF
FETTAEAE R 50 R R X 3 AHu T bR 3 E 5 31k 4. 808, 15. 72,
0.268, FAMEREAFEA R, “985 Bede " FIE“985 BRI SLIAE 43 51 A 1480
552810, 435k 34. 5% f1 65.5%; AREB. HER. PEHRBEAL W 435 2420,
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935 5935, 4394 56.4% . 21. 8% 1 21. 8%,

(Z)nHER

T R VHE X S BE AL M 48 b PEFR PRI 0 A 25 57 B 8. ARZ IR BE
e, ALFE“985 BEA AN 211 ek, & AL PERR bR m AR AT R, AN
TV RRI GRS, AFELEEBERS . PR BEARS AN SCRFBERS » BT 2 18] 8 H o0
BVRE R AETE 2 57 2B =, AFXEABERL . AR, G i
EIZ R e bR B WA e, R ISR RS, IFAxsrh
INSI6 =14 28 - Li = I O S X N ¥4

ELRH, DU B EE R

Centrality, = By + pruniversity_class; +
Bruniversity _type; + Bsregion; + Biyear, + u; )

Hrpr Centrality [0 0P, GHEE SO, EFOMERA O, 5
TR S0 SC L S 3R 98 3018 ST AE s university _class fUR BE 2 K,
university_type fARBEA IR, region AR FTFEHLIX, year WAL XTI 1Y 4F
By. XHTFEIRAE, HBBFE NI bniE, REFR AT LR 12 1%
2R, R T RIBR WL, SCEEXNX 12 NG T T IH3f, Hh 2R & Bk
WFERLEABERL . ITEREAL . FRRMBEAC B HE IR B TREAL . RARBEAL . Rk B
KFNBE LGB, SCRHGER AL AE IS . PR BEks . BUEBERE . ZARBEAL
TR E BRI R B

325 R T SCRbE SR SO MRS . BRBERZ RN E - RIAE BT TR
{60 14, “985 B "FE ot k. S do v = A e i 3t
FHOr RNy 253, 3,18, 0.51; RBAFERET TAME R 5 0. At R BOU 5510
0.41, 2.92, 0.06, XS5 RBIIIE 1% 0 B FE MK EBE. WULE
A&HCI A SSCI G 1ER . “985 Bk ” By ML B 35 o T4 A i 4 Y AR
“985 BEke” .

SRR RN BRIRAERE I 1R, MR B . SCRHBERE =1
mA A 2B 9 —1. 07, —1.06, —0.23 L)% —0.80, —0.76, —
0. 21 BRAERET TMME R 5 5 At REO 437 —0.27, —1.84, —0.04
PLK—0.17, —0.85, —0.03, XEAEIF REFFELE 1000 B EHMEAKF B
B, ULIITE AQHCI A SSCI (A 1Rk . 1B SEE 4L 00 25 A Be A b
R T OSCRBEA, SCRIBEA S T HRHBE AL

AL DA BRIRAERE T IMEC 1 R, T EBpee . P dpBe i 7E =1
[ 5 P Al B —0. 61, —0.97, —0.14 DL —1.10, —1.78, —
0. 24; RUAERETTAME R 5 f . At REO 43 —0.13, —1.29, —0.02
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PIJe—0.16, —1.29, —0.03, XEhit REFEAE7E 10200 8 E MWK
B BEZE ARHCT Hl SSCI YA M % 35 vh1 . 5y B 41 1 4 20 o e o7
BT R R S R 0 Y =i R 0 il

£5 XHEXLAHHERMEFRER

(1) (2) (3) (4) (5) (6)
TE B | dEfOE | Al | B | EROE | S
“985 ek | 2.53% 3.18"* 0.51 0.417* 2.92° | 0.06%*
(0.15) (0.22) (0. 04) (0. 04) (0.29) (0.0
HABEAR: | —1.077 | —1.06°* | —0.23% | —0.27° | —1.84** | —0.04""
0.14) (0.23) (0.03) (0. 04) 0.27) (0.01)
SCRHBEARE | —0.807 % | —0.76% | —0.21° | —0.17°* | —0.95"** | —0.03*""
(0. 20) (0. 40) (0. 04) (0. 04) (0. 36) (0.01)
BB | —0.61° | —0.97° | —0.14%* | —0.13** | —1.29%"* | —0.02"*"
(0. 15 0.27) (0.03) (0. 04) (0. 26) (0.0
FEEBBEA: | —1.107 | —1.78 | —0.24" | —0.16"* | —1.29"** |—0.03"""
(0. 15 (0. 28 (0.03) (0. 04) (0.3 (0.0
e 0. 05 0. 93 0.03 0. 05 1,347 0.01%
(0.18) (0. 26) (0. 04) (0. 04) 0.27) (0.01)
AEEETTRE I I L5 5 5 5
SUNNED 4, 290 4, 290 4, 290 4, 290 4, 290 4, 290
R? 0.53 0.84 0.21 0.21 0.23 0.12

T A5 ORI AR ERR ;" p<<0. 01,7 p<C0. 05, " p<<0. 10,

6 FRAE T HIRIE G SO RIS R . BB E N . B AR T TR
{EA 10 55, “985 B "FEBE b . amH . AR = AN B AR
REOr A0 3. 95, 4.84, 0.66; AR TAE R 55, At BB 4518
5.81, 4.44, 0.64, XEAGTTREENTE 12000 WK FRE, BHITE SCI
Expanded [ G1E&ZRH, “985 Bkl (A7 .38 = T1E N SEHELL 985 B
",

SRR AN R AEEE T T 10 R BERIBERS . SCRFBERSAE =4
B H A BB — 1. 29, —0.29, —0.09, K —2.78, —10. 60,
—0. 18 BRIAFLE T THAE N 50 F . ATFREIU 43508 —1.19, —0.19, —
0.06, PIM—4.48, —11.90, —0.18, XA RERKLZHBTE 10 B &1
K13, UEBITE SCI Expanded (&1 kR, VERIEMEA LA Bk
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AL TR B, BRRRBE A S TSR AL

WL AT BORAERE T THEE R 10 G, HilBess . PEHEBBERAE = A~
1S £ 3 2R B4 — 0. 20, —0.35, —0.08, P& —1.56, —3.27,
—0.16; BRI 5 &, AT REOW 40k —0. 46, —0.36, —
0.07, KUK—2.09, —2.00, —0.17, HAPGHBER 01T R BEAE 12701
YRR B2, JB7E SCI Expanded A 1ER F . VEWILMELL AR
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Complex Network of Scientific Research Collaboration

in China’s Higher Education Institutions

KANG Le!, CHEN Xiao-yu®
(1. China Institute for Educational Finance Research, Peking University

2. Graduate School of Education/Institute of Economics of Education, Peking University)

Abstract: Based on the data provided by Web of Science (including A&HCI, SSCT and
SCI EXPANDED publications) , this article uses the complex network analysis to calculate
the indicators of degree centrality, closeness centrality and betweenness centrality of 110
“211 project universities” in China, and then discusses the differences of these indicators
between universities differentiating from each other in terms of their levels, specialized
types, and regions, as well as their developing trends in recent decades. The main findings
are: First of all, from the perspective of distribution differences, China’s “985 project
universities” are at the core of the cooperative network, so are the comprehensive
institutions and Eastern institutions. Secondly, from the perspective of developing trends,
it’s not until the beginning of 21st century that the research cooperation network of Chinese
universities take shape, within which the cooperation network of sciences research has
passed into the mature stage ahead of that of arts, humanities, and social sciences research.

Key words: scientific research collaboration; complex network analysis; “211 project

universities”
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