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Analysis on Cross-Regional Scientific Research Collaboration Model

YE Guanghui & XIA Lixin

ABSTRACT

Independent research is being promoted to the level of interdisciplinary and cross-regional scientific research
collaboration, but the research on the latter is far less abundant than the former. Through systematic literature
analysis, the current research topics on the status quo and performance evaluation of industry-university-
research cooperation are revealed. The main methods are statistical analysis and network analysis.

The information search and information retrieval ( IS&R), health informatics ( HI) and user seeking
behavior (USB) are used as test subjects, and a total of 3 242 bibliographic records in Web of Science are
obtained to construct cross-regional scientific research collaboration network. The centrality of node in
undirected weighted collaboration network is calculated to discover hotspot countries, cities and
universities; simulating the connection strength of directed weighted network, the direction of knowledge
flow has been depicted; identifying the role of nodes, the mainstream model of scientific research
collaboration at city level can be explored. Through QAP analysis, the influence of geographic distance on
the collaboration intensity is analyzed, and the correlation between the node research ability and the

collaboration intensity is revealed; With the help of evolutionary analysis, the development history of
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collaboration network and the migration of node roles are clarified.

The results show that the hotspots of research on three themes are mainly located in North America,
Europe and Asia. Although there are scientific research collaborations between different regions, research
collaboration with regional cities is still the main mode; Europe and North America occupy a dominant
position in the dissemination of knowledge on various topics, play the role of the initiator of knowledge flow
and have a strong driving role in the development of scientific research in other regions; the core-periphery
analysis divides the urban nodes participating in scientific research collaboration into four classes: core
dominant node, core participating node, periphery dominant node and periphery participating node; the
geographical distance between nodes has weak negative correlation with the intensity of scientific research
collaboration between nodes; the more disparate the node scientific research strength, the greater the
probability of scientific research collaboration; the connection of weak scientific research strength nodes has
no significant impact on the formation of scientific research collaboration network. The connection between
different scientific research strength nodes has strong randomness, but the overall trend is that the
connection between the strong node and the weak node has more beneficial effect on the formation and
expansion of scientific research cooperation network. The dynamic analysis of the research collaboration
networks has revealed the distinctive research directions and fronts of three themes.

Although the above-mentioned topics have relatively complete academic representations, the judgments on
cross-regional scientific research collaboration may require more tests. Cross-regional research collaboration
networks have shown some sparseness, and the application effects of some community discovery algorithm
need to be improved. 5 figs. 11 tabs. 23 refs.

KEY WORDS
Information search. Information retrieval.

Scientific research collaboration. Cross-regional.

Community analysis.

HHMER IR BA X —AE AR th B
SEARAR T AR PR AN W7 0 5i A6 B i B
RBIHEABLA BB 1 4F 7 HH A9 1990 TR 1E

0 35

il

I RHIFRE 1 2 i B BB B Bir L R B 4
SELLZUN TS B K S RS 5 0 g ) 2 A
i, HAEBR, 2 Y 20 2L A1 B 0 TG B 2R
o CEAR K — B X LU A7 A AR TG
BT A B STRCEAI T LR S G B P A
ARk, (ERERE R 2 5 A R 6 e 2 B 2
AT, A ERHTIE B ) 5 o2 B
MR BIME (22 B A I e e
SLBEAT IR R R A AR s S AR 2 4, TR D A

@ http://www.vivoweb.org
@  http://www.iplantcollaborative.org
@ http://www.iiia.csic.es/ ca/ project/ liquidpub

BEN+HE F_MW—H Vol 45. No. 241

SCH 210 JT RS & H), Wuchty 25 Fl Borner %51
TESHTHAEE GIE X R AR Z |, © 4 uEw
FERIRBEIE ™ 2R b BHIFEIME IE & 46 B0k
RO A PR E L A T TR B R I
S A A AN F RN 25 i B AY SeiTS
(Science of Team Science) B\ i A [E bR I —4~1F
TE DL (1 5 2 RS U 52 40T | 5 AR ST
JERY I H AL VIVIO 3 HO | iPlant 3 H® | Lig-
uidPub T H @4 HREUG T AEEIRCR , (HA G



M BT B EATTMER S DT

YE Guanghui & XIA Lixin; Analysis on Cross-Regional Scientific Research Collaboration Model

25 b SR IR £ BAF 5% B A G 2 LR P
VERTFERR 4 4=, A 3k 1 788 7 Bk S A7 A 3 T
R,

MR M R S RBE ) 22 S, B ot SRR
WFEME T 40 73k 155 DX IORHAIT B0 | 255 1 2 L4
BIME T R B B AR L B LA BB A,
S T RIATLAG R BT BRI IR R rh 2
S, DX 2 25 s 408 10T P RS 3 B0, o
B % I R E AT SRR B4 2R . AT
FEJ7 IR R D, 5l SR EIME 43 B 7 4G
B W2 AT RGET o M 7 ik 4% B A Bl 3t
U7 a7 AN [ RUEE b 34 A5 =2 ) Y 6 R BB
FRO FERVRI AL 188 77 18], GE 170 AT AR 5G40
Br UL s B T e X 1 2% i 2 5 K Y 5
MR/ o I A o A O D, 15 b Sk R A B
FE AR I [ O A - < O SR 4 D Foi Ak 3R — o 1
A7 RS S ) — 2 AR I e B — e AT 25 1) —
TR R RAEARAN LT X — AR S
WPk LS BN R, X B T M 4%
AT SGETT o B AR b A ) A% 2R B (2
DXLERE 2 18] a] UAH B A, DA 0 255 b Jel B AF
PIMETGIE R IR — RS, R 2o L 2L #r
AR TS N AR . TR SCHER UF, 15 3 Sl R
BRI AT A [ T R 190 265 20 A7, =1 it 282 462
ERCH T B S B P B T I 2% R
355 M PR 3 B0 A A D T 9 R 2 L, 4
P28 A RE MR B B AR 1, £ bR, M BEAE B
ST T R R TR AR R R, S 5
HARHIFMERF ST ER AL T R AF B AL, AR SCR S
AT L R P T S BOAR, LAAS [R] 28 531 14
SRR S A R, YU K A B R B
PIMEATIATES K, E BT 000 B2 1Y A J P A B 1
ZRI I R SRR

1 Etis R ER IR

i SCHR IR BIF A B 15 OB} B IR F 5
EEAULE 3

(1) M BREE BRI Hp ST R M 5T
— ELRAK  BEAT B AT 17 Sz A T b B A7 48

WAL AR Z ] XA BT X7 347 5845
ARVEE , A Bk AR T AR B A (E R AL
e LA B BRI AR AE4% ) | DR 3T B s L B
VESUUAE A8 T 15 X IR DM SRR HRE
EEPMEASRNY H t8 e LR O AT ER
WHEER FZ R R RS 0 B S22
I8k Rl T R N 3R B ARE Pe-
truzzellit ™2 F38 1 71— 35 0] 19 SERL AV & T,
UE S i ER I B X BHIFEME SR RS B35
(2) 5 o IR A R 28 o3 AT R 5T . % B
FE LRI 7 i R Ay % 42 a0, S ST A R
Z HHAGAK Z [ 1Y 6 5T M 25, IF 2 4k B 1t
ERTA T E LT IERE o s e Db o)
WICEFERIE RG], 5 FHIE R R HA,
GVEDR | 2 9 | PR RS A A AR AR R AF
TATSE T LA BT (D0 S £l
K IREHIFE 1V P 25 5 22 40 25 S5 G2 ML 4 3,
B SONFEAR 12 L2 45434, DA T 45 3%
e A VESE B ST B B R RE ) 4
JUAN 7 o 35 R T3 V) ) B 4 1A 740 55 )
JURAETST AR Fl b 458K v [ 2 2 B R R
SCL & SR EWE IR, 25 Hh [ DR IEE AE R 2%
PR I E UM 45 S5 H AR 5 31 T 451 ) AR
PEAZAE N SCI & SSCI Hds 4 12 i 328 3¢
BRI FEE T = AN RO B A
R4, IR A2 2% 53 Bt 5 65X = AR TR 2
BRI 48 REAEFEAT T X LA 5 BRI =2 41, =] i
RN X157 95 S R FE TS [ R IR
T A UM I 26 S5 AE AR AT 1 00 B8 A2
(3) E5 IR WM ) 26 0% J b 28 2 8 Ak
5, M5 AL B EME 9 46 BUIR 2347 1
Fefihz b 48 s P 2% G5 H I8 iy MR B ) B Ak
T, I 3h A R B 4% 45 g A R,
WACR ST H AT SE 3 E R A TR A 1R M
KINGERPRE AT AN B IR TAHLUE R =
()15 358 X RH A A T 268 TR B 1 52 T L 24 5 32 T
UREED0) F I P2 e W T I BEA Y 2% B & R B
5, WEFT T 5 3 2 W ] 00 39 1 ) 4% v Ak 5 2=
il R B S i LA R A 2

201958 May,2019



?Qﬁ%ﬁ‘#ﬂ. Journal of Library Science in China

R R W SRR A 32 AT 25 R0 45 23 B
Tk el TR R B B SR A MR 1 25 3, O
ERGEMALMERT T3V,

g byt nl R, T S R B VR F 5
A T2 R AL AR BHECRSOR BHE
SCAE B D DA A T 3 SRR 1) 5 LAY T
P, BT 5 5 1 7 22 E - A BCIR K B0
bt T UL — B 5 AT 9 07 1 2 B B IR G
SIMT AN 30T GEit oo b = ZEA F A5G 3 A
T TRl A7 AT, 4 o Bt B B OCHR B4 25 [ 45
OIMTRIS 2RI 30T, Ferpat S R 4 o My £
TIN5 M SR DM B 2R i R AT TR ) 2%
FEP, S22 R0 2 o3 A B L 3R 1 AR BE 2 A A
TR BT A G, PRTE I 2808 LB i A
2 WFFESSE IR 55 U 3 1T 1] BLEC T R AR
PAWE, MWFFE FRE B SE B W57 vk T 5T
Je 55 A 2 2 i A7, T H RTE A 2 B 2
S, 5 i SRR DM BIE 5 38 AR X A5/ T T B
AWFTE I R X He 2347 DU B /D | DR HAR S
KA Z ARG AR DE T O EEAR IR 22
b2 AU S SRR B RAIE SO IR S DA

2 EMUERTHIMERR S HTIESR

EREWIFEBUR A SCBETT T 5 MU A
R BB SEHESR (DLIET 1) , LS 3R HIF b
VERIZE ISR 42, 23 5o B 38 190 245 g A | ) 245 A
i T RS ) LS D B S et 1
ZIEAN RN MRATAEE A T 7T AR

(1) 5 SR AT R 100 265 Fg

5 Hb SR ATT IR 190 245 ) el 2 S 8 9 4 5
Mr ety BEml, 0 284 2 LSRR AR B S A, s Sr b
PRAE SR OCHK 7 B [a] 4 0 2, FLA B At e —
TR 288 BN — AR 5, — A5 00 285 4 A 1Y
BRI BN B AT 23 AL A 0 45 3T
VERGZE | [ 2 W A 00 465 1 DX IO PIM AR 19 2% ATt
5y SRR I 160 2 ) 22 ) A% 00 7 T DRI SR £
S Sbia R R NSNS B A NEIIN
JERY K4

BEN+HE F_MW—H Vol 45. No. 241

™ SRl

PR A MR ||
Hy 7

i

75 A 1 I 25
- H AT

AT

E i

f

- AR A K AT

5 kB A 1 I 25

W 1.5 B M E A XA

Sl B IR LA AT

i

1 EEATERK S iESS

(2) 5 IR B 0 268 A 1A 23 A

125 3 ORI IR 0 284 P 23 B 72 T 1
0 28R 2 45 K4, T IR 2R 2 A B IR 5 T A
EHRGR T AF R R R S T A [l 6 b 4
ARHUIR Z2 45 M A7 AE 3 22 53, IR 2 TR0 T L i
N R R R I S Bt 2
ROREDSE LN RS SIS L T R S
AL ST R SR 32 SBT3 B A —
FRIRIE A, HRTE T BV S B 26 1 Bt —
g A I EERHIT b R P R AR AT S T
Gt L Z 18] B AR R S ACR

(3) 5 i SURHAIT DI 190 2802 1 3 P9

RIS BE TR YA 71 9 280 1
FRSh PR TR I i SR I 46 nE PR R 5 R
W A 5 BEAT 20 HT , 40 3t B 5C o3 B 32 2
21 5 M P Y R AR R R 2 (] P AR S
KFZ BRI A 5 20 A 32 20 B T i BHT 5
JI 225 R AR 0 RE 2 ) B A OO &R LT
BGIAR L Ty 1) 5 R R A — 20 i T K
B PP 20 BT XoF [0 26 38 A F kA7 T, O LE
PSR JEABTE , Sk AR Y ) ] FE



M BT B EATTMER S DT

YE Guanghui & XIA Lixin; Analysis on Cross-Regional Scientific Research Collaboration Model

3 EMusRTHMEM &SR R EAE S

3.1 ESHLISCRHIR B g A i

(1) BARIR T - A4S SCLA WoS 15 Hh i s
BN IR EE , A B 3 2R U AR —

S F 5 — 2 e A SU = information

retrieval and information seeking” (145 IS&R) , %
TR FE LN “SU = health informaties” (8 5
HI) 26 =28 FME XN “SU = user seeking be-
havior” (fif 5 USB) , 4 fEBR 27 BLE o | SCHk R
T VB AR S S b s R P 43 A 5 SR
SN 3 28 FE A AR W A R B R — B 4%
FERI SR AR E 1 1R 7 English, $040 4 SCI
8l SSCI, “#F} Information Science Library Science
F1 Computer Science Information Systems , 257 Ar-
ticle, ZH0AR, &2 FHPFIAT R LR35 H 1
048 5% .1 058 41 1 136 4%, JF¥ ik R B
BOREHE M S . BT WoS B2 wxt i
SRBE S iR R 500 4, BRI A% 3 R SR 22 i)
TRAFE] 3 A ot SCR T

(2) FE TR HN A FERT L 3 A4 e SO, I
A IE G 3OS AR Bibexcel SCIEH 452 1R N 25
IIMTEAE TR N IR SR A C1 S5 B kIR
SYFRISCE S AR B ik R AEH =AY R S
B PSS IR 2 b ik A 2 T S E P Y SR R IR
7 (HEA SR i i bR i Ry 1, MR 264 ) | IFH4 4K
R T AH excel M,

(3) X bk o — 2B v A, 20 S0l S B )
% T DL AN BAAL, X R 4 LA DG E 4K
PRic BT AL DX, QS g U, b 56 RV B A
A LUIS&R TN ], 22503t , A& ok v
AT 3 th 55 A E K 396 NI 621 LAY
1542 AT BLL (AT ALK AR AY) o

(4) B SCHRE 5 43 0 5 L K ot PR S
A A AR, e A R 5 R A T S
i LRSS ATLAR) AN ] 28R 0% S 37 42 1) — RS 504,
B2 55 3 4 04 S TR) At 00 19 15 500 DA B9 o
[EER(E Tt/

(5) FIH xi2pajek B excel2pajek T HH45 3=
RRLNE = U2l B B BR A et LS KL, 0
U HTPIZEATE JENEF DL 0B 2 YT, A B
PR 268 SR TE T A I 24 52 =2 DU R A oy SIS I 28

3.2 PSHUSRHIF B ERISS fiths o b S AL B
3.2.1 B HUBRMIT UME T ] A R 2% 3 47

(1) TE A R 25 A% 015 w5 2B

FIHT ucinet HrC B4R 43 B 3 < IR —
FEl 27 I 465 | ST —3a T 0 2% 0 BILF—HIL
HE 7 T 286 T B3 A e B e BE TR A UL
FEPITR St A 45 R A SR 1 0 — L ab RS, T 3K
BSUAN ) 1 B 5315 R T 0 P 8% v 5 i A 0
7, HEFP R S 7 18 5 ol X 3 AT B LA an 2 1
= El W TS BN B R A R = Tl
b, R ETER AR P E 45 bR o %0
O, U HA 25 ] 7 3 2 o 4TI 53 rh S H A
Pl R B DX Y 5 AR o 5%, ELAR AT RE 4 4
SHuA 5 EE IS&R A USB £S5 i
R TR AB S SE E AR L IR AFFE R R 22 HE 5 A
TRMIFBME 9 45 53 87 45 50 0, AN [e) 32 R0 .0
WTTER S A AR B R 22 50, ) 3 80 P 3 T R 1
VERE I A E AL YA 0 AT RRAIE, DL IS&R 288
W5 115 , Sheffield \New Brunswick £t IS&R
BT SRALE A T AR A 22 0, [ N kT
BEAFERTAYZ I (Wuhan) (7RSS 18 47, L Ab
A 5% L (Chiayi) H7 AT (Hsinchu) AT (Hang-
zhou) 1 & b ( Taipei ) , {H & AT 4 AR HE 44 A1 X 58
J& s WHLRZ T EF, 4% F RO R 36 A%
S5z S5FMER DLW ., L HI 85T
A8, Harvard Univ Mayo Clin 5L 2B |
PR 155 St B T DI A 119 396 BR B A 2 S AL
o BEmRE , W7 S 7EE K X T A
HUA BRI I 25 1 R IR A — 2 19 TE A 56
P, 5 MR AT DR A DAy 5K 4 T A e R e
X AEAEAFAE — BT 8 2 A 7E 24 17 32 AU AIE 5
RIS BB

(2) T [y A o 28 A% 0o A1 % 4

TEIC UL H IR T RHITEMERIZS DA Google

201958 May,2019



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

F1 BEFES LROER DT RZOE

B E R H X AN WA (AN A
1 USA 1 Sheffield 1 Univ Sheffield
0.23 England 1 New Brunswick 0.56 Penn State Univ
IS&R 0.08 Australia 0.45 University Pk 0.35 Rutgers State Univ
0. 05 China 0.28 Pittsburgh 0.35 Univ Pittsburgh
0.01 Finland 0.14 Turin 0.18 Univ Turin
1 Germany 1 Boston 1 Harvard Univ
0.79 USA 0.21 Rochester 0.38 Mayo Clin
HI 0.50 Austria 0.21 Braunschweig 0.36 Brigham & Womens Hosp
0.13 Botswana 0.19 Salt Lake City 0.27 Univ Leipzig
0.11 Canada 0.12 Leipzig 0.08 Partners Healthcare
1 USA 1 Beijing 1 Natl Univ Singapore
0.54 China 0.31 Singapore 0.89 Tarbiat Moallem Univ
USB 0.26 England 0.10 Tehran 0. 89 UCL
0.05 Singapore 0. 08 Baltimore 0.84 Johns Hopkins Bloomberg
0.02 Scotland 0. 075 Oslo 0. 84 Populat Council

WEHRES ST A EE B 5B Gephi
71 map of countries Fl geolayout 38 £ 1] 4= W 17
b BT R, DA A R T U A 2 L R A AR s )
EREENF L,

25701, 25 1S&R EEHFFE 1k T E 24
FRAE DU A DX BB PR IR fi e L S S T
B i s 1y XU AU S8 XU = A gk
3§77 ( Ottawa , Montreal . Quebec City ) #, FoAl 14
O ARTESRE AR PG R R AT (UL 2) T

Salt L&e City

T4 i X, 2 5 [ K 2 AR SR ML 3 A 85 4
R I AR T DX S DS ] A O Y
W, A6 5 AT 5 5 = RS 0 AS XA L e
1 A v 2R S A LA RO R S Ay s Y R T
W b K i 3 A B (Wuhan) | BT
(Hangzhou ) | &5 db ( Taipei) . 1 17 ( Hsinchu ) |, 5%
X ( Chiayi) , ¥ K H WAL HE 4 ADWETT, 53 5 2
Fremantle Perth . Melbourne . Brisbane, ¥ &3 #fr
SEAE] HI A USB, FAI T A A BRALSE KR AL

- "?\.
— ..
B2 JtEXEFSS5RFAHERSHTEES R (L IS&R A H))
BEN+HE F_MW—H Vol 45. No. 241



M BT B EATTMER S DT

YE Guanghui & XIA Lixin; Analysis on Cross-Regional Scientific Research Collaboration Model

AR JE I DI T35 R 8 50 110 DX I, e
B B A X B 52 32 AR T 5 R 8K, 7E USB
RIS DO BR X O P, BT R, TR
HI R0 A7 A B Al 588 5 110 585 DO 7 BR IX sk, HL.
DRI R BIR 1 o R S AR 2 1k RO

AR A TR A DX S S Ik T A R AT P A
TR P A RIS, (EL 8 L AN E A S50 39 1 ) A
WM AR XN & VR 2 X3 B] A, T
ERTEBTMER R . VIR F i — 2
P TAE R, 51 Ucinet X AS [a] 30 2% 3 FLAFF
PMEFZOE A GEATIRTE, L IS&R . F2 R 450 X 3
FHIFEME A ], HEaT A 2 BRAS R AN 3 Frs

Europe

South America

B3 o hn w4 X E R M E DR
(KL IS&R E 5 A5 )

— j Fisincho—
( S )

- .Seatﬂe —

rotanforg ‘

Wﬂ.. Bethedda

' Tampere N\
\ I
\ Lapark

. . N
Nogifigham
| .\.%' ‘
Montreal /
‘ ‘Dundee

HE 3 AT, & A X 0 2 4-cliques,
Bt A AR BN S S 3 A R R B A R
WFMERR R | (H 55 8 R/ 22 5 ) 40 51 R
7] X358 2 55 RO UIME (9 A0 IR A7 AR AR 22 5, B
W HE P 2 AR 55 IS&R 25 [0] SR 4 0 i — 3,
AT AN 7] X3 A 09 3% oM 40 /M T R
R I R R E — 2 57, b3 5Bk
Y ER FRBR BE % , HA DX 3 2 8] B R 1
PR DU MM, §7 3 HI Al USB 814508,
BMNERRES SR E M X 3 m T
Africa , (FUBTHE DX 2 /i 38 80 55 X URHIF
PEBK R B AR 55, IX 5l 1) LA B 1 42 (R A
[B]F IS&R = U403k, 40 #4250 76 F . 7€ HI #
USB 4T, BHIF 0 B8 1 7 5C 2 Wl —
JeE— T IS&R 3 ABAT sk b 55 Bl BT i A
REJ7 8 TR A

1A 30 30 T 22 T8 DU 3 T 10 ) X35 Py A A 1
O, L IS&R FEGU R 4], 45 R S LR 4, [ 4
2T BB T AN ] DX 38 0k i ) ) BRI UM (7
o e AR WA K DL oK H R TR X3 A
7, WA A o0 2 s DX Sl T B M E 7 )

ranada Popayan

B4 FCrerhnAs & i R I E DR (L IS&R E=E4 1)

201958 May,2019



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

SRPBARE RS2 [ X T Rl AR U, 15
Xf LT P S A BB B (6 ¢ 7) T I TR RLAIE B
YEIE LA AE 2, 5 40 4k 4 Br 21 B8 B 1 9
BIERAS L (S WIE 4 LA FeciE),
AR B DX RO B I AR AR i Y X
WEVELLE, an &l 4 45 1 75 £ B T Bk Santiago
A0, 45T I £0RE PR Glagow A1, HoAth 44 Sy 55 [ 9k
T, PR, 20 SR LA 9 0k T R BT BME T =X
Geita g, W £ 2% B ) X S8 0 T A A 5
XIIEATRHMEE L 1.5 1 8E Ll
1.6+ 1,3XULHT IS&R 4k [F] X 2k 3uk 77 BT W 4
AR I B AT TR OME 1) B A, PR A
HI F1 USB == R340 35k , 45 1+ ] 241, [7] X ek 3 i B
WFME 5 A 6] X I T B - 190 B
SYHI 1 3 1.8 5 1, NRE EF, AR XK
RTTRMIFEME R HI 32 AT Y 32 B MR
USB £ T 3 i BHFUME SR 5 IS&R F MU
B AR AL B 25 2 AT v B A
SR RMFEMEEZ, 7T & B8 HI M USB 280
[+ 1% 3 T A3 O 2R NS IX SR T ELIE SE &R L
BAHI R 21 1 fI3.2: 1, KWAY REHT
I DX B3 T R M AN SR S T R A 0
SRR T ELAH G IS&R 325000 1T BHIF DR 14 X
RN R
3.2.2  EEHbIREMIFUMET AR 45 5Bt

(1) A5 1) AR o 465 £ (2 5B

2 LR TR R B LA 09 2B 8 T,
M = P T SR E EC R, ETW AR
HEA 50 AT A MBS A, YT SO HEA S 1Y 2
T, DO A A 10 P 6 RS A e A I 45
W45 AB Z [A] AY AL TR AT B A—B ALE 5 B—A
FUE 2E R I R, 3t T LA B MR 6 [ 58 3k i B
X ISAERHMIFEME Hr - 32 S €0, T2k 3 5 Ay
g T B R UM T RS S O e
T IELL IS&R R XA [ A 45 3], 265 41 H
IR, S WA S,

MIE 5 W] LLE H, Europe 1 IS&R 45U (5 4%
AR 25 5 AT (P46 T TR A 1R 5 BE SRy AR AL
H) , 765 North America Asia Fll Oceania {1

BEN+HE F_MW—H Vol 45. No. 241

South America

North America

B 5 At m e XE R E RN % IR
(WL IS&R E /A 41)

WFFE b 18 46 0 2 A% B AR 1 AR
LM BT E S, Europe MBI 1
JZ 1% Asia .Oceania #1 North America X 38 B} B
B B BE J1 KU 55, B T LABE Asia DX 5k
IS&R W55 3% Europe X3 IS&R #F 5847 s ek,
North America X 3 & 55, B% It =2 4P, Asia,
Oceania 1 North America X8 T =M /Y
A3 PR, P A0 N 5 ) B A T 4 R RO
IEAFTENS 6 BR BRI G 2R, B9 s )BT B
SR ARG A A AR B MR, X R W
X=X IS&R WF5E O AT W T B4 1 1R
Beeg i, AN AL — 9 A1 (4N Europe 1 South
America) 32 A% = M A AT S, #A TR
M5 AL P AT SRR 2K, 3R 2
HI A1 USB A, A1 A& B HI £ AU T
North America 4 #& J& 1R A% #% (1) 32 2 &k [
b, HXt Africa , Asia , Europe F44H7 3l BE J7 4K ¥R U
55, [F) A Europe MO % , it 5 24 X AR
WMV EA W SORT Y H1H ;s (HAE USB £ B4R,
Europe 415 2 47 {8 45 JH A E # 19 #1426 (W)
F Asia, 5 North America #B77 7 5% 5 ) BHIF B
PESRIE . SO T, 1T X SURHIIF B & i g
T8I F 5% R 8 FE N North America , Europe il
Asia, HAB X AL 79 SR Ay HA

(2) A7 [ AL 0 285 A% 0 T 5 25 K 3 B

Bl i 2% Z5 40 Gy W A B2 — 03 2805 ¥k, R
FHA ORI TE: 1 23 28799 s o0 AR SR 2%
PN ES T, IR — L DO R 5K N



M BT B EATTMER S DT

YE Guanghui & XIA Lixin; Analysis on Cross-Regional Scientific Research Collaboration Model

AR BS54 % R AR, DT B X T 5
[ R A ) S RIS AR . AR, FRATT AR T

R ) 45 9 3 847 1% 0 3L G G5 M 4 BT,
MresRE I 2 3k 3,

R 2 WAEHRBMER B Z0 XD LS HIER (L IS&R HF])

Aberdeen , Albany , Antwerp , Bethesda , Bloomington , Brisbane | Calgary , Chapel Hill | Chattanooga , Chiayi , Co-
penhagen | Detroit, Edmonton, Frascati, Hsinchu, Lawrenceville, London, Melbourne, Montreal, New

Brunswick \New York , Nottingham , Ottawa , Piscataway | Pittsburgh | Salt Lake City , Santiago , Taipei , Tampa

Aalborg ,Beijing , Boras , Chicago , Columbia , Fremantle ,Holmdel , Knoxville , Leuven , Ludwigshafen am Rhein

Palo Alto, Perth , Portland , Redmond , Roskilde | Seattle , Seoul | Sheffield , Sydney , Taejon , Tainan , Tampere |

Albany | Baltimore , Bethesda, Blacksburg, Brisbane Catanzaro, Chapel Hill, Chiayi, Columbia, Detroit
Fremantle , Glasgow , Hsinchu , Knoxville , London , Melbourne ,Montreal ,New Brunswick ,New York | Ottawa ,

Piscataway , Pittsburgh . Popayan, Quebec City, Santiago, Seattle, Sheffield, Stanford , Tampa, Tampere ,

ZEAFE 2 AT 7E IS&R FESEUA [ g v RHAIF
PMERZ DR ENGRERTFIEERK
ZE ), A 33 A 22 3 TN T A TR 45 v 8 B 1Y
AR A 2 5 O E S A
Albany , Chapel Hill %5 ) 75 P 1 2% th #8042 T 4%
DR PR IR T R 2 R S 5 R E,
M FLE 202 MR G s b R R Q025
A5 15 (U0 Seattle  Sheffield 45 ) 7£ G [] fITAR % 45 rf
PLF A2 FEAT T A 45 v 6 F 3 4525, i
HH 3 35k 71T 2 5 R I 1) R AR R TR R A
T, (EFE 2 BUARL 38 HR A 32 AN B Bl 2%
577 45 ( U0 Salt Lake City , Nottingham 45 ) 7€ JC
]I 24 s A7 F 30 2025, TE A [) JINAR ) 46 o
PLFARZLOZE, X 2 3 T 2 5 R IR SR
N2 ABAE UG 3 h BLA Bk AR
@225 545 5 (0 Perth ) 15 14 2 75 7 2 (0 2%
HER ATl G2 X SR T S 5 R 4 A
WD, RSN AR, BT R4 E
IS&R FEMFITH, Uik — s Gk, )i
RN A T AE AR T R P A

" 3
@ N
| % | ehran University Pk .Wuhan
% | %
% | Tao Yuan,Toronto W Glam
% 3
H I
:Z;\ % | Lehran Turin _University Pk .Wuhan
® |7
% | % | Dundee Granada Hangzhou Jeddah Lanark ,Nottingham ,Perth Salt Lake City ,Storrs  Taipei
F3 SLXTEHMEHRGIIENSE
RO SN GEBRRBEEM
A 1] A AL 4 (ZINES Ul &3
P ANES 0.02 0.00
% % 0. 00 0. 00
e T 1 A A 25 ZANES Uk &3
INES 0.16 0.10
G % 0.10 0. 00
H 1 A 4 o %k
ANES 2.36 0.26
4% % 0.34 0.18
i T 187 A A 4 [ZANES %%
L ANES 48.20 1.16
5% % 1. 16 3.81
A 1 A 4 P ANES %%k
L ANES 0.03 0. 00
4% % 0.00 0.01
o T ] A A 4 LZANES %%
L ANES 20. 00 0.42
Sk & 0.42 0.33

T3 LA — 2 B4R T 23 6], 75 BEAT AT 1R
515 FCA 3 i =2 8] 64 BRI IR B AN = 4
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1L, § FEE) HI A USB 32 8545088, 7 A1t ) 4
SN U A T eI = 7 B e LY e <1/ P
Aachen Jena | Leipzig 5578 HI 2% W 45 v #5 4o7
T2, A% T 85, Amsterdam | Boston
RSB 5T N, New York 5 il £ 575
15, Stanford , Syracuse 55 ZH N M LGS 5
SN USB E R, Jb 5T ( Beijing) A AE
(Hefei) #0575 45, Aberdeen ,Ann Arbor %5
NGEFV A, GAKE, B EE AT
B/ % E5/ S5 WA 55, 225 K&
A F T WY SE USRS Y 43 A R
FAAEANTR] 3 A, 565 10 2 531 ] A g 3 ol B 4F B3
VEYIB 5370 1) B2 B 36 b, Q0 R B 275 j 40 A 7E
o Y 2 A7 3 R 36T )RR A BE )
AR AL, S22 FRIRTT R RO EME BE 7 A
MR EB IS .02 5
GREGHMBRMIBE R ST (IFR3) WATE
O TEAFEENLRWHELT  Z 0 5h%
KR RIS T 8 E MR MFAL, X H
SEAR U 1] AR ) 4 I S22 DA 3R 7 1) 5
JEE T TR T v IS P 248 BT A — TR SR 2 T )
TR R 2 v 1) F- Y, AR B4 B SE SRR ETE

4 BEMISRTHER SRR E 5T

5 RO M 0 2 08 B 3l R 43 BT 2 2%
SR RFHIT LA B BE S ) R RILAG 22 18] Y
BI85 DRI DR TE A SR RE R, X
Tl 3y PRI A AR BT R % 0 245 S M i 5
00 24 5C Z B0 T T AT A A R 0 45 1 s 22 1)
BRI IT , BRI LA 5 M A D i R 3R e
At SR FHGE T 43 T 5 45 43 BT 5 R Al A Y
FUBTEXS R A M2, PR B AR 5 T L
AAE A5, N2 PR 5040 R AR B8l | PRI 1 X )
FER ()L, I 2 43 1T 0 GE 1145 B 35 7T 42 L A e
T7a I F AR AT ISR ZE 3 M AR S A A el
53T, FESCFRATHR T R0 45 53 B v i — Ik 46 Uk
¥ (Quadratic Assignment Procedure , QAP ) 4Zb 3
T EAHATAHSEAIHT, QAP J&—Ff A (T £
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A~ 75 W R I 9 2% AN 0 R AEEA T FUACIY O i
B AR AN T X I A (R, 45 AN
W 22 ) R R 56 2R B, [ ) 6 R B0 A7 AR 2 8086
5, 6 LA A P RSO 1 A O SRR IS 4
TR TR IBCAN [7] Hly 2H 25 531 64 BFBIF B A 0 285, 7
AT BIME 190 245 B 18- R A B S BRI O 20 A g P 7
T AR T BT R 0 4 4 a5 P
YRR T PR (B B, 70 M T T8 4361 5 1) b B
RS A RHIFSE A [ AR

4.1 Y5 LR PR gonk s MR IF B R KT
S 53 B

VAT BRI B 90 45 S 461, B8 F b #E 2
ZFhric BT R Z S, A R R * arccos
(siny, siny, +cosy, cosy,cos ( x,—x,) A LITT&E H
Sl T i) e PR RS A <, Ay, AR AL
AL x, Ry, IRV 2 AL, R
HoEREAR BB R 6 3T0KM, #4455 5 W
x4,

F4 HoTREMERERE

A TR2 | HEEH(KM)
Taipei Hsinchu 62.57
Popayan Jeddah 12 559. 08
IS&R
Ottawa Montreal 163. 01
Seattle Stanford 1137.33
Aachen Amsterdam 178. 88
Boston Chicago 1 363. 62
HI
Paris Santa Cruz 9 008.91
Rochester Bobigny 6 785.75
Aberdeen | Ann Arbor 5717.55
Baltimore Beijing 11 101.5
USB
Washington Xi’an 11 852.25
Wuhan Tehran 5792.47




M BT B EATTMER S DT

YE Guanghui & XIA Lixin; Analysis on Cross-Regional Scientific Research Collaboration Model

4 % AT AE RO EIME A6 398 7 18] 44 S
Y FIE BT /508 4 711. 40KM .5 994. 98KM Fi
7 362. 45KM, K545 T 451 s o] M BRI B9

SRR G QAP AR SC 73t B AT A 132 H 5
(F] s 2 P 0 X i i) A O A4 14 52 00 7 ) A
JETHERS AL S,

RS TREMEBEEESTRMEMSE QAP BXSMER

-] Obs Value Signif Avg SD P(Large) P ( Small)

IS&R -0.102 0. 000 0. 001 0.030 1. 000 0. 000
HI -0.193 0. 000 0. 001 0. 054 1. 000 0. 000

USB -0.197 0. 000 0. 000 0.039 1. 000 0. 000

2% 5 /R T Pearson Correlation 18N8 F5
&, Obs Value [V Sk 3ok i bt B 25 S 4 5 3k vl B
IFBMEATCHE B 52 B 1 AH 5GP R H; Signif $8 1Y
R W EMIKT 5 Avg $5 RARYE 5 000 BEALE
Fr R AR S F R 18 SD 2 v
2% ;P (Large) fAFRBEAILIT 55 (19 48 O¢ R % L 2R
AR AR 5 P ( Small ) 1832 BAIL 71955 19 4H OC R %L
LB R KA, £5 BTN, A& RN 8T b
PR B R R L T R I M 2 (AR A
5RO AR AR B2 1 R - 0. 102, -0. 193 Fil-
0.197, HAHSCTEG T3 X & W3 ny, Bl T
() AT DI 54 5 2 I 5 I Tl )t RS 0 72
TGN B (ELIX T B B2 O, 3 e B 75 b
— A EAIET B 2 ZE 5 g asie (A
DX 3 A S TIT ()R AT IR i B AR 9K R T 8 DX Bl i
R EME ) B BRE

4.2 YIRS xS HUSCRRIF B 08 1 5
Wi 53 B

VA BT B R0 265 R BTS2 7 i
bR, AR S BT AT T 22 5, A0 SR AL
R R e SCRC LA e 305 | IR HLF F 52
PI%5 5 AR L BM25 &5 Gy 2k ity |
R, DL ) kvl ) [ ¢ ] X 3 AN [
HUA BT b BEAT L, I 5 28 B AN A
MBS 5 RIS T AL

6 PR o3 T i B 1Y SRR SR ), ax
SIS R AT A 85 2 A IR A AL, TR It o0
IR 8 b -5 BB 19 265 0 A OGP, TR ik

FUMHEAR RS 00 e 2RI B I 2692 18010 72
Wi, PR SORE 3R 2 o) TR AR AT Rl R
TBOGHY7 RIBLBIE 52 T B 25 VAR HL, 78 B i 2
sk 2 NI (=g o e N (U DR 7 LR S S s T N UK 1
BB HEA T AR ] ) —fl Ak 30 (B AE 0—1 ZJH]) ,
IR 2R AP 2 (4520 T O AS (LKA — 20) T7
R SR BT S T B 25 5 PRAS (L, 2 0L
®7.

R6 BIFVWRLNEMGIEFRBIRITER

( A T A P 45 S5 451 )
A WRA  [WRAXHE WER T K
Albany 8 191
Baltimore 27 309
IS&R
University Pk 18 769
Wuhan 16 58
Aachen 14 64
Amsterdam 28 409
HI
Viangchan 18 0
Wellesley 10 478
Aberdeen 23 112
Ann Arbor 24 594
USB
Wuhan Wuhan 35
Xi’an Xi'an 4
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KT BEBNTAMAZHGETEERZIHTER

(AT M E R 28 0 51 )
A R A R AFE A (B

Albany 0.12
Baltimore 0.33

IS&R
University Pk 0.38
Wuhan 0.16
Aachen 0. 06
Amsterdam 0.16

HI

Viangchan 0.07
Wellesley 0.11
Aberdeen 0.10
Ann Arbor 0.18

USB
Wuhan 0.15
Xi’an 0.02

RIEZR 7 W SRS ER A 1AL E R /N
ARRMA AT AL, A QAP B AT
BURAAHREEN 2 4, Ikl 0.5 M 5 i
AT LA R L, ARIBOE T R St
JEBE L TR — 2 T AR 1, R 220 0,
I 2 P 5 I T R MR X 4 2R AT AR S
BTRE RS0 8,

FHER 8 A AT 45 S AT, 4% £ BT PR AN 46 P
ZIAVEBAETE 55 1Y 5URH OC 56 &, A DG R BT I
-0. 115.,-0. 038 F1-0. 000, /L& HA IS&R F 5
THXAES R R R EN, H X U R

WS g 8 3 (4 3T, B BIF DI R i R AR TR
WFSE AR EIR AT . 3% 8 7T St B T[] —
HiboE WNCIPF P[P QS e Wl ER EP S i
7KV ETE A 78 2 P B AR DGR B K-, )
SEFRAT AT H AR DGR KR A RS IR 9,
5 8 AR F B, K 9 R+, HH
Ferp 0 ACRBHIFSE I 5519 SO nYME , 1 AARBHIT
S S5 S AUME , Expected ZE & 1 Observed 28
TP AR A AN 2 A R A 5 AR RO S PR
Y5C 2% |, Difference U SPRE S AV 22
{8, P>=Diff F1 P< = Diff 33 PIIAR 2 19 S M 42 bt
PLUEHRAHE M T3 R A 22 8 R T (/0 T) 255
TR A FH X IUCHE A (Relative Frequency)
WA WG 0 & PE RO TR AR . KA X L5 A
T SCATHERD  IS&R F 8 rh 1 ZHAH G AG 56 4 AR i
AN XU W 2 I A ) 2 e R R
ZETE R, W SR o S IR E S
HIFSIE 7749 pi N B 25 % LRI U A ) 286 14 T
TG 520 (B BRIA G HO: Observed = Ex-
pected) , [FIBEFEATT & B HI Al USB /8~ BHIF B
YERIZETE A B AR AR ; 2 48 R (=
AL 1O ZR AR 155 0, g S B UL S
FEEEZ THENCRE R, HANBE R
K U LI (L f 38 2 52 BRAFAE Y, BHUF S
TSGR 1757 5 1] TR 26 X BT 1 19 2% 1)
TE B 5 ] 8, AP 7 O R IA B3 HO : Ob-
served < Expected, #5 ] {8 % & Observed >
Expected) , 7£ HI 1 USB /8, HI 325 F 52
FRWLIN OC 2 £ T 2 4, USB T SEfr
WL O F BCEAR T 4 HAR B3, i B
T g S 7 ZE RO SR TR B B 090 265 14 5 i Bl AL
PEAR SR ;3 ZHRMIFSE ) TP 9 19 i 1] 2B L

R8 TRHEALHETWAMENE QAP HXATER

FH Obs Value Signif Avg SD P(Large) P(Small)

IS&R -0.115 0. 000 0. 000 0.028 1.000 0. 000
HI -0.038 0.233 0. 000 0.058 0.769 0.233
USB -0. 000 0.399 0. 000 0. 030 0.631 0.399
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xR9 FTAMMIHEFTAMMENEBEXSHER
- A4 4 B X Expected Observed Difference P>=Diff P<=Diff
1 0-0 0.733 1. 000 0.267 0. 539 0. 844
IS&R 2 0-1 9.035 16. 000 6. 965 0.008 0.998
3 1-1 23.233 16. 000 -7.233 0.999 0. 004
1 0-0 0. 342 2. 000 1. 658 0.051 0. 994
HI 2 0-1 5.242 8. 000 2.758 0.148 0.907
3 1-1 14. 416 10. 000 -4.416 0. 950 0. 083
1 0-0 0. 106 0. 000 -0. 106 1. 000 0. 894
USB 2 0-1 3.388 3.000 -0. 388 0.918 0.619
3 1-1 17. 506 18. 000 0. 494 0. 603 0. 960

WSC R BN T EIEOCRE BA MR R
A BH UL L 1) 98 20 2 S PR AEAE 1), BHIF 52
SR Z BB 25 T AN B AR R
FRIRIRHIT S 7 b BT, 9 A5 181 36 45 X BHF EbE
50 4% (19 T2 s e . 2 (LR TR 2 ), A£E
HI 1 USB /T, HI F2 80T 2B U 504 T 300
L USB Rz  H B WHARE, L5500
RN ZEASTR] BRI UME 45 b1 SRR S
FIXFIRATRHIE B 09 25 I8 B A 52 W 5 =5 1451 35,
TEE—E SRR ARSI o5 8] B e LA
BERBAALYE , (H BRI R 5 RIS 1 i
B RHIFIME P45 (O TE AN e S8 JANMA L,

4.3 PEHBISRHIF M A o Bt

5 i SR AF 1 19X 45 Y3 A0 43 BT S0 5 2
(B 5347 5 B5F [ 53 A7 > B0 S R R B 45 19 & e i
o RIBURH 56 B SR B4 11 Hh AR AE 0y, T & B4
T RIF S A A TR K2, U IS&R T RIUF 9 B L BR
T 1970 4E A K2 (Univ Chicago) , Z J7 1984
11985 4E F¥ ¥R W H T. K %% ( Georgia Inst
Technol ) M1Z 42 K= ( Univ Toronto ) A5 FH 3¢
WF5E, (HE R Fokeitk, 20 122 90 4R 02 BT, IS&R
WFFTRALTF 8 2R AR A, 2 5 ik A 9T e %
B JEIY  HI 32U i R TF IR T 1988 4E G H A
) A1/E 8 ( Cornell Univ Fl1 Herner & Co) , 2 J5 3%

R E R BT 2 T — 8 R R R {H 5
2005 AFZJa A" g A PR KR Ji )5 USB i
F R I T 1980 4F 7R 50 0% w5 i B B Bt Jor
( Tokyo Womans Christian Univ A1 Int Christian
Univ Lib) , 2 J5 50 Z T FF @ T # emf 5¢ , (1 78
2005 4FZ Hirik Ak T 2248 K e, 1) 2005 4R Z )5
HEAPRH R SR 04 1, 2 5 0% 3 BRI A Y
G 437 A5 g T REAT R ) H AL, BT
K 25 BT A W52 2008 0 o = A JEL 4 < 2000 4F:
Z I ,2000—2005 4F, 2005 4F 2 5 , 439 B 57 4%
A JE S BRI I 0 4 (LA T B £ 0 4%
) e Ak P s BE R A% 0 3 SR S5 R S B
(S8 4.2 WFFEBT) RIS TR s, T
BERZ &R0,

10 FTLUA i Bl FA ROt , 25
SRR EME M 2 S B LT EZAF RO
SR MR 30 T R R B 2 | e R A
BB, Y% T S AR i B B B PR
KA @ R R MM BRI — R
R € Pk, U0 IS&R FE LR 9 New Brunswick
Chapel Hill ,London, HI F & New York £ Bos-
ton, USB i~ ¥ London, ZEPA™ K L I By Be &R
FRGRINTT, B — s W sh Ak, 0 IS&R
F—Hr B H 4 Denton . 58 — ¥ Bt 7 A Tampere,
TR A2 AR 30 T AT B 5C 2R A 2 PR AR dnl i
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z10 =ABHETRAMERBLSTER

E JE R NiilY Top 3 # B3 7
2000 4 2 77 74 Denton ,New Brunswick , London/University Pk

IS&R 2000—2005 £ 186 New Brunswick , Tampere , Chapel Hill
2005 £ & 189 New Brunswick , Chapel Hill, London
2000 4F Z 7T 121 Lancs , Rotterdam | Cincinnati

HI 2000—2005 £ 168 New York , Bethesda , Boston

2005 4F Z & 685 Boston ,New York , Houston
2000 4 Z 7T 40 Denton , Silver Spring , Bethesda

USB 2000—2005 4 104 Los Angeles London , Ann Arbor
2005 £z 7 437 Tehran , London , Beijing

FHOIFSEZ e ) 1) A s B F R 2% F 8 = AN B Be
HROSUIA T T A DX SR O B S b X R U BT
TR M50 2 0 A €0, RS Y AT S kT
BYERZ SN X @R 25 T 21
TR ARMIF M, 4 IS&R F1 USB T8I
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FBIMEAR 2 AT A 38k 7 60 PR 3 4 ok T 2 ML 3
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IR 12 32 AU S S A P A3 15 412 400 114 31 it A 2
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R BEFRLPWTHOARFTEIFTER

R il EERTHRT W
Task-based information searching;
New Brunswick Exploratory information seeking;
Human information behavior
Collaborative information seeking;
London )
Database searching
IS&R
. Medicine information seeking;
Chapel Hill . ) .
User query optimization and searching behavior
Denton Image indexing and retrieval
University Pk Searching engine
Tampere Task-based information searching and visualization
Lancs Clinical information system
Rotterdam Electronic patient records
Cincinnati Medical informatics
Consumer health informatics
New York
HI Electronic health records
Bethesda Computerized patient record
Consumer informatics
Boston
Electronic health records/Clinical decision support
Houston Electronic health records
Denton Relevance evaluation
Silver Spring Use and selection of information resources
Bethesda Use and selection of information resources
Los Angeles Information need and selection
USB Digital communications
London
Information searching behavior
Ann Arbor Information searching
Tehran Information seeking behavior
Beijing Information searching algorithms and experiments

SERMCINE B SR I UME R R E T RE vk, AN eE S P & AT s, N I BOR A AR B
EFE T LAY QW R UF, BT IME AR, DRIRRCHE DR % KO PAL B 5 ik 0 o B —
PR HRFR I — i R g, SR R B R,
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