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ABSTRACT

With the strategic emerging industry-the pharmaceutical manufacturing industry as the background,
provide relevant information for the pharmaceutical manufacturing industry based on the
characteristics and development trends of the industry-university-research patent cooperation network
in the four major economic zones. Use social network analysis to construct a cooperative innovation
network of industry, university and research in China's four major economic regions from 2003 to
2018, With the help of ucinet and netdraw tools, the overall density, average path length,
agglomeration coefficient, node intermediary and temporal evolution of the network are analyzed.
Loose networks in the four major economic regions; Small cosmopolitanity has not appeared in the
east, central and northeast, and small cosmopolitanity has only appeared in the west for a few years;
The networks of the four major economic regions show varying degrees of density from the time
dimension; The eastern, central, and western regions present a star-shaped network, that is, "small
groups™ in a kinship patent cooperation model.

Keywords: Social network analysis, Pharmaceutical manufacturing, Industry-University-Research,
Four major economic zones

o B DY R e 57 X A BR 24 il G M = <2 it 1T X
%%mﬂ%ﬁﬁ%

WETE ", KA

YITHFIFEAF L FEFEEE, T, I3, A
PIT NI H L g, 0T, Tk,
2 1245929538@q(.com
® 2448120992@qq.com

WE

DA 7 % 7 My ——BR 25 G MV N T 5, RAR BT TN R 2 5 X 7 22 WL A S A E I 28 AR B B
R JEHaH L HIE VAR A B . AL 2 P28 0 A2t 1 2003-2018 4R H [ PR 22 5 X
P EERIET S, (5B ucinet Ml netdraw TR T T M2 HREAAR L L I BRAR KT 4R
REH. TR tE LR . IORATF X R FARL: AR, Fill, AL A

Copyright © 2020 The Authors. Published by Atlantis Press SARL.
Thisis an open access article distributed under the CC BY -NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/.

»

473


mailto:1245929538@qq.com
mailto:1245929538@qq.com

ATLANTIS
PRESS

®

Advances in Social Science, Education and Humanities Resear ch, volume 480

AT, PEESHLOCE JLEE B AN A s DUOREZR G IX W0 24 MU 18] 248 12 52 BN R P2 1)

e

RER TR, OISR RN LA SRR 2 IR M 2 TSR “/NER 7

KEU: HMET: EZHEM: EE . VI FX

1. g

T LRI WA $ H S DX ek b i %
WE, FRE =7 P SRR R R
DR 5N ST oW iy N WL 1 ey, 8 4 0
A7 CRLETRE IR Te g h R s, sk
v i B H bR 24 )5 b T R s
BN R AT, R R AL PA R
B35 77 T ke ) FE B A A M, 3R 2453 b
T 5 TSI DS WA =B AiB Ll wly A SN 2 (A s 2 1 I
{2 ] 2 24 ) 3 b ) B AR 7K ST 4 BR A A AR 3
WA B s i 25 B B, e U i by
I B3 HR T el 2 2455 b 1) ) 2 B3 g ) 2 AR
PURKI EBLiR A%, F=EwF S VR A B R B8
FERR . PR AERIHT M el
FHIFE BT = K AR & E B AME ST & 16D,
FEA AR Wt R P B 2 25 R DA R B 1 YR B 18 in i3
TR IAR AN Eawes S G4

H i F et SRR s, [ a3t
177 AN FIFEFE R FEIRE 7T P2 22 SR (%
FhpE, el FoREAL. Uk £ TR LFE,
FoA BB AIF R 15 D B T B AR A M B A% O
ARAZ ERIARAS, T v i 2 B R B B
FHEKTFE, Tomasello 5454 T 1986-2009 4 filit
M AV [FRIIER  B A, R 24 S (8] B dE et
13l 0 2% R S PEEAT T 0B, R AR T
% Hill& A 2000-2009 A G4 K BRI EAE, X
IR 28 H o P RN MR HEAT B 7T, R B AR Ok R 5 4
TR A B AT E R, g A5 DL R
H X P2 22 A AR R A 5, BF T A IR 45 KR
HE, R TS i A s R B B IR R A = A A A
FRAMIERY, FRBSE R T ILIE SR
BAELRIMLS, R R 3 4 IR A B B
HAXH T (S P, A e B Kl T B A
VELFUE AR FEEGE, R IUH AT RS & 4 25 AR
AR B, G EIRI O R IRR A, P E R
FT SR E R 45 M I 2=k, REL=
HAEZ ML B Z A BRI IESM, Lee &%
IR S [ /I L ) 3 T A P 04003 B A A 45 o 25
(R K R R SRR HM,

rp R T, %R XS 2 i R R K
o BRI ORI ERESISAE
2200, 75 BRSSP X SEPRIG L &, il H

AL T X bR B SRS SRR Bl 7 2 A G
BN, BRI 220 S A GUR A RedfEsh % 20
X EE 2l R g . BRI, A3CPL 2003-2018 4F
VU R 2 DX 1= 24 il il Sk VR AL M DAt 7
B, AR g MR A5
AR SRR IE LRI i A, RELAN S, JFR
N B 2T X BRI . FBI T/ 2T XEL
I = K E ARSI B T AL, AU
AR P 14 1 7 AR S PR BB

2. WFEE

2. 1 IR RIEYE

ACUAARER it PUER AR AL P S T
= RS 25l 22 A IS 1 R &N
FEAR, FEARTF EdE KR T Patsnap TR Z &,
FERTPY R L% X A B IR AT B 1 28 1 R PR e A —
B, HAWY 8 WO ST ARG BB 3R EL
HHEAE . & B & F i H1 1 B BR € 7£[20030101 TO
20181231]; EEZjfil &N e E REF AT 57K 5 2
27, K KL RIRELE c27; BT A RIMZEE
TELR, HaTHiE (BRIEO ANBEREE 2 AL
K2 NPA L HRAGEEFEEEIT. Hk, L=/
By, HETHE (GRIBOD AR € 7E BT OR
FHK OR L7 XPIREXEN AL AE M — D b3, 5
BRAEAE XA TER R BRI LA N BRI, —A
RHEREE =N K =AU EREFRIRN, A0
ANFERB L RIS G, SRE TR E
LR R4 2003 4. 2004 4F. 2005 4F55 16
M.

BT 2 2 138 L R IR 1, AR SO TR
R FUERRED T, IS AN T FR AT T,
Rt R Nk B NES TR Ca
=7 “HRFLBE T BRI “xx BERE” AR
Frs B NEETB R 7. “xx i8R

Ju y‘j#&o

2.2 LT

k2 X1 2% 73 BT 15 RE 8 A A 2 19X 2% v B 5 A
LT R ISR R, TR 7R I 48 SERIRHIE . A S08
FAE 2 28 53 Wik b o [ DU K 22 5F X AE LS 24 il i
NTEs 4 kol A S VTR Al PR IR (S

474



ATLANTIS
PRESS

PO K 22355 X N 125 2 i b 72 22 s R0 0 39 I 4%+ 11
ZRFEM AN 2ERE . BHFRE, EEAUER
T, BT R BRI A AR RO
%, BRI TR A5 X Rt & M.

15, F Pathy AR = AN AR B 15 R
ARG, TEMRAR MR, R Tk
AP R B BRSO, B84 78 AR HEHE A AF T B
(A7 B S 3L R HE R AN, BN 0. 285,
FIFH ucinet6.0 FR A5 H P 2= A b [R] 61 357 9 45 4544
FHE BIA =38 b5 . B¢, ucinet6.0 #cf4-F ) Netdraw
o WX 8% 44T AT ALAL AR B,

3. DURZHFX N EZ & E0&1E
BT G5BT

3. 1 BB L T

RN L B AR OB, SR
AL 2 AR K DU AR AR R T D0 R 2857 X
PN B= 25 13 SR S A AHT R AR X 45 254

0.4
03

0.2
01 N

— i —— P

HRES ARALER
B 1 R X 4 5
40
30
20
10

— i — P
g AL
B 2 B pA e E] vht i

Advances in Social Science, Education and Humanities Resear ch, volume 480

10

5 N
B - ]

0

'\9& '\9& '\96\ '19& '»QQ'»& '\9\?’ '»°<’\
D 74 &

SRRl ZRAGES
& 3 K

ZRED isgsii
s ZRALHED

B 4 LR AH

(1) BEARILR LT . [ 2% 55 i m] LA & A A A
ST R MR R EE . R0 PEHL . 5.
RALEH X 16 ASBr B 1 W 4% %5 5 X [] 43 530 N
[0. 00380. 0135]. [0. 0093 0. 1324]. [0.015 0. 08771+
[0. 045 0.3333].

(2) AR R B o AR ] R B S I A
AN R A YT R ) 1 DA B s ) At 4 £
S5EHCA1EREE . REs. TR, AEl. R
X 16 A~ Fr B i A ) e B2 XA 4 5 o (1. 98%
7.14%]. [1.63% 6. 42%] [2. 16% 9. 92%] - [0 16. 84%] .

(3) SRR PHIBAEKE . PIZR)/MER
X P NMETRETE. TRSREKERBIEER
WA S 2 TR R MR A IME. R
BB RAE 53N A SER A T S,
A AT SRR R . IR, PR, A
HB ARILIBHLIX 16 AN BRI~ 35 25 424K X ] 43 5
A[1.758 6.295]. [1.2 2.17]. [1.056 8.032].

[1 1.723], HEREAHXE575900.067 0.208].
[0 0.75]. [0 0.375]. [0 0.429].
R 1 LB

R i i FAbE
2003 4 179 17 19 9
2004 4 166 27 19 4
2005 4 151 34 24 13
2006 4£ 168 41 29 12

2007 &£ 192 22 24 13




®

ATLANTIS
PRESS

AR [ s ARALHE

2008 4= 206 40 33 19
2009 4 300 47 40 23
2010 4= 316 53 28 14
20114 340 70 53 26
2012 4 384 92 86 32
2013 4 432 124 68 43
2014 £ 510 114 99 34
20154 536 98 98 34
2016 4= 591 133 115 43
2017 4 648 188 163 37
2018 4= 700 200 200 45

K1, 2. 3. 4, ZRAGERF RN EERHT
RACTRIN % FUAE 16 NMERE b — BRI KA 5T
X /N, B R R 45 AN R U RETFIX I
W 28 5 P A B, R DU R 5 X 45 1 I 2% R
= RO EREG gD, HREANE MBI
REPEAR, A& 2 a7 DU DR 5 X 1 3 2 T
Bk s, oA AL A X T R R o R H R He R 2%
FEHABZEGFIX 2 b0 Ji A AT REAE T R 2% A1 T 1
T RT AR P 2 b =R AR A 1 0 2R A nig
B, (EAREERRE, HAbZdt X 5 RILE K ZHRZE
B/, U B2 L X 2% AR i ek B AN SR
2 = R BRI A 1R 5 R IS I L 0 2 B R 42
XA R, = KAGF LRSS 5M %, HFHZ
RO FERLZ RS 8 ERET AR, XA
R AR =AM RIRER, PMaEeE A R
EEEEGH™ MARRIILR . Bl 3 TR, BR 12
WX R Z8 N IS AL, Hofhth XY E R psh,
JEHARALHR M X _E TR EhiE I B, BE i, B
HIFE 16 DNEEREFZGEIX 1 QIH G 1E M 2% 3
HLRE 5 B 12 W 25 T I B AE 2% AT Xt e 3
ESE 2 St X Do 8 R R I o aase, (LTS A H B
SRITA N EAZE 2 R AANET . MIRZE /M5

Advances in Social Science, Education and Humanities Resear ch, volume 480

T, HRETEEAAK R Bk LT, 2016 RIS FIT
W i T B, 4558 R UAE[0.067 0.208] 2 18] _E R Eh,
I LB 28 5 B AL AN G, 3244k 2 [ B2
AL S B AR K AN 8] DA A VA8 A, 2018 4F
TE A TG AR B AR AR ARG, ZR b X W 2 8
BPUNMEF . TP K e, R
B AR, EEE R 2003-2011 FE31 %50 200
BEK o VEEB A VE RN 28 () EARALE 16 NMEE {5 B
PSR FE 5@, 2006-2009 4F ) 4% S BN AL,
(L 55 DX 28 RS (19 389 LS R 2 TR1 VR 38 U/
AN FAEES . BT B AR K R 2018 4E 2 A
il 15 NMFEARRDN, SRR REA 8 MEREN 0, HR
BAEA K EBEEM L b ) RS A E
{HRATEM L RS XA VERR R SR

3. 2 DS F T R I B 9T

BEHTMZSH AL B BT m s C 1 A TR
FIEAE, 4 C SRR A, 1A A
7 YT R AR IR AN X 46 A 1R R U DA B 4 ) A
RUIRE ST o A ST S5 A0 DA B Hp TR H oo P 4R AR
TR SR DY IR R AR, PR
BEEN—MNERRR, BRRMZRENTT SR
SERIIFN B Ot KR 25 B8 T, PRI 2 1 4R A,
PRI P RN, 52 B ARG T SRR IE RN, B
G5B EAREEAE. RN HIRZ T A
A VEER T C AT sk FER, HFH C 41 S fEW
A AR RERE L, WA C AR RS L
FAED A A O, RS, O ARG 3
REZ R PETR . ZREBECAT 20, PHER. SR, A4
HAT 15 Mt AE R, an SO0 R BRI R AR
T VR &5 X PR %, A3 RBZRH 2003 4F
2018 “E ) HdE

2R 2 ZRHAR G5 R PR ) B o 18] o Lo BEHE A 1 20 BORIHT 44

He R
4 2003 4 2018 4
BIFTER & M QI EA i BIETEA R BIFTEA Hp ] Hp
b 7} 0 P il P& D
il I
1 KEHXRY¥ 0083 EHER¥ 352 EIE ALK 0.097 TR R 2189
2
2 JEfERE 0083 FHKRH 310 EHEREF 0103  #HI k% 1762
3 LkiwE# 0125 AFEBEREA 259 WK 0.116 IR K 1532
Tk #F 7 LRt E ] o)
57 QR /ELD S
4 bOE R 025 FWEZH T 223 Wi Tk 0.134 LA ERGE 1392
Bi & 2 oI =2 245 1t B R
YIRE ST AT A
5 i EEE 025 E xR ANHERE 203 R 0.16 E N R 1390
BE A= W 4k 4 74 7 WE 5T T2 S BE B
2 5 g i

476



®

ATL’;EEgg Advances in Social Science, Education and Humanities Resear ch, volume 480
Eog /=l
Fh

6 B & N2 0265 RYIJIHEZ I 98 g @k 0.167 Jemt i g 1331
K H M HIRAA =2 b7 YA T 9 B
T3 B 5E
L

7 WHTRZE 0333 Wi BEAE 98 HH K 0.167 I AREEFRF 1298

2 R A ity 1) 3504 PR
2

8 EE% 0333 JhptifZEEE 64 EFE TR 0174 IR KR 1188
B} % Bt 2 Mg of 2 I 7 ke
/TNy AW

9 PEAR 036  [@k¥ 60 Jtmk¥ 0476 mIsURMK 904
fif T BB 2
ZERK
2

10 HHZFR 036 HXFERE 42 P EARM 018 Ml kA 783
K Ko I8 A 95 1 =) %7 R LRI S

) 1 40 Aar 9 S b EHE R A ]
5 fy SIS ME

11 bk % 036 g A A 37 VLR R 0.184 Mo Lk Kk 738
R A5 HIRAF 2
52 0 A
PR A w]

12 REH 0.36 g ER 37 R TR 0189 FER R 729
R K=t E o 4 =2 g A A R
MR 57 £ A & B T FL B
]

13 JfE AR 0375 EFSREE 30 WYL KAE 0195 HE &R 651
filf B LA T i Bl 2 A AR 2 e AE ) R
ZHEERX Bt ELsV
S Al

14 "MW EE 05 ohE AR 24 o E R B 0.2 o E R 596
Z§ 1k Bt i fitt (2% 5 1 g A A B N
FLT FLIT =20V

15 EHE B 05 g E S 23 o E R 0.222 bRk 566
il B 4% il &AW T i 2 P
N o A H] LT
o T B %
i1 e

16 H£AKHE T 05 IERKRIEZI 15 IR 0.235 o E R B 556
R £ B A R Tk AR P i

NG| i

17 T HF % 05 REZRERY: 14 AR &M K 0.239 HE N R % 554
bi b ¥ 2 =2 T H R
YRI5 B PR

FHFF R
18 4 KImE 05 hE AN 125 EEERE 0.256 RPN 554
K R EBEK K

S

19 mgxkRzx 05 REHFHEEW 12 HERILK  0.257 o E R BE 510
WA R 54 A = 75 N K
Gl N5 9 KA

GRS

20 HEHiTR*% 05 Bl Fdl 11 hE AL 0258 JHEMERAE 500

HIR A T A R

477



ATLANTIS
PRESS

®

Advances in Social Science, Education and Humanities Resear ch, volume 480

A

LR 2R S L [X 45 ) VIR R 1] 5 AR v i) oo B HE 4L
BT 20 (B3 EAREAL 1 A S22 51, (AR LT
DB HEREEREZ, S EER D, § K%,
EERE WL dEsU KAV T S (E 16 ME
FErp e R e HEERT, DY R “985” “211”
BEms, ey T 7B /e 2003-2009 AE3HE4
ERT, (HHEEZRT 20 MINVASEE, HETARIEZ
I MY AN (R AR, BRI 2 R R
AR, AEATEA B ERAT 7 1 Al 5 4 X 5
(s S5 %R, FUHLRIA, €985 “2117 MR
R AN G e B R B4 9 H A s 2K
FEERRIE, E2HE b= AR 2 H e
BEF, AR FTE A AE,
SRR AL T st ir . WEEARRTE, )L
SRR bHER, UHE =R K,
HIHES BT 20 FRBI05HT 5 1 5 0 2% p LA IR AR
EXEZ, JFHRMm )25 1E5R, H 25 A PR i 52
A B 5 R B B X 2 H ) R BT AR R
R ZE AR PRI e

FHEHLIX 2003-2012 4R B 4RI BH 4R A
A& 15, {HA AL AR SRR ETEA.
HEAZ T 20 = KREIHT EMRSER & LR BRI T
A ST D, (HZEFEAK, ERAEWT G FTAS
A8 F . 2003-2005. 2008-2009 4E¥&A HIAM.
AT HEAE A, 2003-2009 4E 268 KA /IN, PUEREUR
DL BT AR B AR B B 24 b s A i SRR
BN, MRS SR 2 2N E K S
H. EIR 16 MEEHHELHT 20 k% H iR E
ZHATN. =F. =K, RHEEFR=AETHE
GFARRTEERT, BRVEE BRGS0, (H b H IR 2 Koz .
&5 K IR PR 1) P 1100 S 8 DS o ) v 00 B O B T8 43 DY
JA MK 2 5 A B3 RN 2% R AZ O AR

FRE X 2003-2008 PN 4547 5 i 2 A5 RO BIE
EMRA 124, ZJF%% LA, BHE 2014 F3)ik 15
Ao FEFEEES S5EERIH NG EARIRD, &
B — E IR, W28 B0 AR AR5 2

FERBAEE—EREE, BB RRMKY B,
LRI LR AR AR RNIAR . Herh Al KA1
2009-2018 4F—E AL THIF o ZRURMLR . H K
o PEREE SRR AT TR AR A 3-4
AT 20, HARFERTES] . Bt HIEUHTIN 2% AN A 5
A% O EARERZ O BRI AL B . NIRRT,
S B R Ta] 0 JBE 2018 SFEFRIAEL, 2 A4 PR Al B2 A S
[F1) o P VS W S A G ka9 o iR LR AT REE 2018 4
QB EARM SRR s g, T b, —
MNERFER R L SR TS A1

ARALFHLIX 2003-2018 4 P2 HAEAR /N I HLi
AHRAE IS . RBIPER QT EARAE 4 8
fio
MEERT, DR L5 X R 24 il 3 b ) 7= 2Rt
SR T ETHESS, ARKI AR RIC AR
JEHB,  ARAGFBEE 253G ML R A A E LS E R
HIR, (HE A KT R, R R B A
FIRMKIGEARER . PHER AR AAbEe. PUR4sF
XHEAART 20 () = KB LA Bb . PEER,
AR LR IS I A, (HEAHR X T A7 AE AR 2
)R, AAbER A FE 1% .

4. DURZGFIX B 2] & 7= 220 &4
BIHT M 4 A5

NetDraw 7&— NI ML IR AL & U2 BB, AT
T2zl W28 B3, ASCMA NetDraw £
T VYR GEIX A B= 2yl il S W 1 BT I 2% 7%
FEEENE, BT AR X AU R, My
REBIH EAREFR, N TG H. FEH. .
IRALHRAHT LA AR . B L AR IR
TRIRAN, 3 BRI G VR REAR R R Z AL
Gupicka

478



ATLANTIS
PRESS

“E6ﬁ%mwﬁ\mm$m%@

& 8 1L 2003 4

ME 1. E 2. E 3 o LUE H AR ERTE 2003
WIEHIRL T, ZR3B. PEERLENT LRI MRE, &Rk
IR BEA TR B ST ZS R AR T Aok
MR, ZREBIT S Z MHELAR L, 9 5 2 [
FHELG R Z , RIA0HT 34k 2 1R 6 R A E AKX
A EERIEREA £, 2003 4/ 2 1 H BN BRI A,
2009 SN RSk R Z , IF H/NBIR 2 [RGB R
b, 2018 SERI/NEA BARB H R 2 AT E £, {HA2
AN 2 B R BB 2R 08 I, X B AR T 2018 AR 45K
TABR A BEAS /N o FEH0A 2 8] 15 A LR ok i 2,
W VB FBE LR LE B 2D, BREIH ik 5%
AR BT EAR 2 AT BRI A, (HO0H EiA
ZBEEEFIBE L HI R, 75 2003 45, 2009 4F
FT AR, A LA T AR/ N AR L %, 2018
EATFHEI, (HRAERH BRI h— AT 5
RN ULEF S BIA . Th#Ef 2003, 2009, 2017
EEM L% 5PEERZBL, {H 2018 4F /2% & Hofth =M
XA HBLL I, P2 TP A AT 2 (A kA
IBLGAR R, A5 SR/ 5), e B /N

®

."w‘» ‘ .-‘ L
T, W e
-

Advances in Social Science, Education and Humanities Resear ch, volume 480

RN o i o

8 S
K,M
2018 M 45

RIS . ARACTRM 1T mib, ZRMPETE.

5. ZREEN

AFET 2003-2018 FPUKZHFIX BEZHliE
WAL e BHIFBE T AR IR B & R S 104
P, WFTE T DURZHF X B 25 b = S 37 A1
WA & 45 R DL i 234k, a3 AN iR

(1) MPYRZR 35 X 12 24 ] 3t = 2 B 397 X 2%
BARGENIRT , IR 4 b a3 E 4R K A RS FIEL
HIGRARR, i puiRig KM, RGO ik
KAVELEFIMKIAIRAD, DU RZEBFIX 16 A4 1) 245
BRI, A HERNMERE, HHRTES
HlE A EIE, = KEERBREE, (H2 Bk
B = RFEEEGETIRED, 15 BRI,
TO R BENE, = KEMRBEA R, MR
A, FRIGEEA RKKEERE .

(2) MDY R 22357 X [ 24 il et M =2 BT X 28 1

479



ATLANTIS
PRESS

PR, AR AL IR /N, SR
PRAIEE NI R 2 N Uil TP elE 4T
G AR A SO PRSI AL 15 A4S, LR
THiaHe %, (Hrpfa O BEAN S, DE AR 2 SRR
PRI, i AR E, ARALHES 16
ANERJEE i AL AT R D SR R ) FEE
HhiE G RN, BT RECRESI AR PR
S = KRR /%, sedEsh . vaE
B2yl A I EAR G 2, AALEE 2] H Al aedf
2 L 25 Al AR R (0 B3 3 i A

(3) MU R 5F X B2 2yl il 7 2 R 2 I 2
ARG, ZRE0 2003-2009 K LR SRR
i, #E ETEsn, B ERENhEE.
2010-2018 = R WA PUd I, K W FKT- 5Tt
[ g SO RANEi G S )l PP S N ERE K ST [l CTD =3
FIRIEINE . PUEE. h AR 2003-2018 EE1f
B RHCE S (AT 200 4, 2003-2016 AR
AIBFAAHX 2003 £E7K-F. 4 JLHR 2003-2018 4
SR REE . P2 (AL B A

AR5 LA PR Ze5F X AR & 1) 70 A, AL
Jeth NI

(D R EMRIL LR LU PG, (HRE &1
BRI WA R IE A B BAE K. P&
M0 22 N RRL,  ARFEA% L i AT RS LA AT
RN IR R SRE LA SE it B K H 2 55095
BURE) T SR BE AT A BT,  Laniks
LSRR BRERR TN . L . BRI
EAFQUE B AT BUR I SCHF, R B X BUR AR
S SR RIHT RS T 6 IRBGR SR /.
513 SRR SHUR, TS RIS .

(2) PUBHX H AT TR D B AT AR
B 07 THSEA R, 11 m b A 2 A BB R D,
I AR R, HIER S AT . W28 A A% 0
AR L, AR S R, b
PR SRR, AE A VR R I 4 v il R 4 A
FIPERT, ARAR R FoR R maa e RHITREplr, =
T3 B AR T S 5 SR G VR QT 70 9 b X R L
TGS, 1= K IERICR L &R
BTN, N R SR S L =K AR
M2 HHER, MRYE VUL B AR R R R A
RHAT S .

(3) st X A R IR 5 PG 82K A8, (HAE
WAL b AR R R LU R AR, P PP
TR, QAT HESAZ 1T R A AR
Z 5 ML EEEHT PRMEARE, Tt X
I 2 5 I AR M X BURFIR N SSR, 3SR SR =
REMBATRENEEE, TEATTE, SUntIH.

(4) FIHAt = R XM P AL A Fe R 22,
R AR AR AT, (R AR AL PR 2
M AR (L AR AL S R BB F E EK
HITE 7, Joi e 2 HBURT IE 2 [ SR UM #R I 12 SR
R, [ RBUG R R HE I IREBCR, ARAHR
RALER, B P K2 B X 2 (B 515, IR T4,

®

Advances in Social Science, Education and Humanities Resear ch, volume 480

SHLBURFII R RHIHRA I, Hesh b IR BLRHG
51,

REFERENCES

[1]Qu W, Li J. Evaluation of International
Competitiveness ~ of ~ Chinese  Pharmaceutical
Manufacturing [J]. Technology China,2018(04):43-52.

[2]Huang LJ., Yang Y., Lu H.F. Development Trend
and Strategy Analysis of my country's Pharmaceutical
Manufacturing  Industry [J]. Beijing Financial
Review,2019(04):93-100.

[3]Cao X., Liu G.W. Research on the Relationship
between Industry-University-Research  Cooperation
Innovation Network Scale, Connection Mechanism
and Innovation Performance——Based on the
Perspective of Multi-agent Simulation and Dynamic
System Theory [J]. Operations Research and
Management,2015,24(02):246-254.

[4]zvi Griliches. Patent Statistics as Economic
Indicators: A Survey. 1990, 28(4):1661-1707.

[5]Sun Z.R., Chang H.J. Research on Shandong
Province Industry-University-Research Patent
Cooperation Network [J] .Science and
Management,2019,39(02):12-18.

[6]Mario V. Tomasello, Nicola Perra, Claudio J.
Tessone, et al. The role of endogenous and exogenous
mechanisms in the formation of R&D networks. 2014,
4(4):477-492.

[71Cheng W., Zhang Y.C., Tian S.H. An Empirical
Study on  the Innovation Network  of
Industry-University-Research Cooperation in Regional
Equipment = Manufacturing——Based on  the
Perspective of Network Structure and Network
Clustering [J]. China Soft Science,2012(02):96-107.

[8]Gao L.Z., Tang Z., Liu G.F. Research on the
Evolution Characteristics of the Patent Cooperation
Network Structure of Industry-University-Research
Institutes in Beijing-Tianjin-Hebei
Universities[J].Library and Information
Research,2019,12(01):96-105

[9]Wang L.L., Zhang Z., Liu Y.X. The Structural
Characteristics and Optimization Strategy of Jiangsu
Industry-University-Research Cooperation Innovation
Network[J]. Science and Technology Management
Research,2018,38(08):94-99.

[10]Li X., Li B.Z. Research on the Structural Hole and
Intermediary of the Collaborative Innovation Network
of Harbin-Changzhou Urban Agglomeration——A

480



ATLANTIS

PRESS Advancesin Social Science, Education and Humanities Resear ch, volume 480

two-dimensional measurement of the
industry-university-research network and the inter-city
relationship network based on patent data[J].Science
and Technology Progress and
Countermeasures,2020,37(14):66-75.

[11]Gao L.Z. Research on the Spatio-temporal
Evolution Characteristics of the Patent Cooperation
Network  of  Industry-University-Research  in
Beijing-Tianjin-Hebei[D].Jiangsu University,2017.

[12]LEE D.S.The changing structures of coinvention
networks in american urban areas [J].Procedia
Computer Science,2016(96):1075-1085.

®

481



