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ABSTRACT

With the protection of intellectual property and the entry of the WTQ, our pharmaceutical
industry will face rigorous challenges. More and more foreign medicines will enter into our
pharmaceutical markel. So the only way 1o survive and grow for our pharmaceutical industry is
to advance technological innovation capability. How about the technological innovation
caﬁability of China pharmaceutical industry? This thesis makes systemic analysis and evaluation
of technological innovation capability on China pharmaceutical industry. Through the study
outcome, it will be conducive to grasp accurately the situation of the pharmaceutical industry
technological innovation, and conducive to put forward scientific advice and policy to the
development of China pharmaceutical indusiry. So, the study plays an important role from the
view of promoting technological innovation and development of our pharmaceutical industry.

At first, this thesis summarizes the research on the definitions of technological innovation
capability, index systems of the industry technological innovation capability, and technological
innovation theories of China pharmaceutical industry. And then we find that the systemic
theories provide a new research way in the study of technological innovation capability.
Secondly, this thesis combines system theories with technological innovation theories, puts
forward the concept of technelogical innovation capability system, describes the system factors,
target. structure. motive. circulation and input & cutput. On the basis of systemic analysis, this
thesis makes efficiency evaluation by using the C’R model of DEA, makes dynamic durative
evaluation by using fuzzy comprehensive cvalu;ion. At last, problems on the technological
innovation of China pharmacentical industry are summarized, and accordingly, the suggestions

of the countermeasures are put forward.
Keywords: Pharmaceutical industry: Technological innovation capability: System

theories; DEA.: Fuzzy comprehensive gvaluation
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3.1 DEA =N 4R

3.1.1 DEA HEAI2 g%

DEA B #5348 547 (Data Envelopment Analysis), J&tHXMEE REHE
% A.Charnes F1 W.W.Cooper 522 F 1978 £, HLUPN B ARKLY
% P 7T (Decision Making Units, DMU) IS ARUER FE. /L
EHZE BB A, FHERFE—EY AR R AL e AT LB ER
ZiRYr, VEUEARIE R BRI B M R BT “CWARIR” A “HnhEEn .
MAKIR R E R EEW SR EAE, MEARNASE. 5
B. AG¥s%, mibEdieamn gl —EnmAL G AR
AR, BFNSHEY. AT HRER—FRER M “BFRER”
FER & RO E GEA R R MR AR — A, RER
R &AM SRS EA A . (AR EMEIGRIFEFRANTE, RAK
B, BRESEMIMESE -SRI ENE, BYE LR EEARD
E&H ERMERE: T HXSEREETEHNAFGEE. DEA 7B
M T HirEY, EFHEENERS - RALTFFEEERANTHIERZ
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EARE, MR ARER DK T A E W, DEA FEEERENEE. Fik
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5™ =20,5" 20
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(2) 4, Rl HEEH—PECERHE DMU H, 8 T REe
JCHIEH &t
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fiteriit %, WOBERIIEEE, AASRBRMZT LEFEREL. L, ZXRE
ES TR, REEEATRANEEER, JORERATERES, BT
triza®.

B T EMME L LIRS, DEA FIEENHMNEEER/LR: BARERH
METelE (SiEEE B, SRR BIRF T AR E T, R
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BEX, —MEEFFLUL.
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MR EZFHAR, SR T BAREIH A R HEFKE,
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AR, RREFARCFREIMEZEEBRNEER, KNS—HE¥. SIHSRER
ATKFAB R T X R GBS s M E MR .

x, —HHTREW|EREERANLE . AT R 2 OB,

fik. RIS RANIY, KRBT HZWAROIF L BRRANE.

x, —ICARBGE . BRI HABMRE SR S REERALE. #RM
. BORFEMMEAREES R RIEITHRRSGE. MEERERRT. T8
WA TF HARRE BRI &R B A X H U R A L5 $E0 5 # TR
WRIE BB, EIER R T S T 21N RmBAEA.

@) REFRAER BERUFHRERECIFEDA RANETEDNFS,
WREBIARARFHIEESE, TLHEERAERE Lk e Ee5FeEHnEs.

x,—BHENERPRRMER S LLE. ZfEtRRm T 82 E AR5
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(1) &7~ g4

v G R (F RSN SR ERA ). %R R
T 25l B AR G T 35 5k DA R sk R 35 AR AR R
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3.24 BAFHIRIRERABE
N T SRR bR MR L PR 65 R0 s, A SORI B ZE o A ik p) spsst!
YRR IR BREAT T AR HT, R e R M b A
3.2.4.1 BAIEIRAMEEX D
Xv Xy Xya X~ X PAPABSRBEFFE AR 3-1 PR
# 3-1 BENSRERATP AT AR

Table 3-1 The correlation matrix of input indexes

Correlations
*1 x2 x3 X4 x5
x1 Pearson Correlation 1 .728* 252 175 272
Sig. (2-tailed) KoLy 547 679 515
N 8 8 8 8 8
x2 Pearson Correlation 728* 1 526 301 084
Sig. (2-tailed) 041 .181 469 843
N g8 8 8 8 8
%3 Pearson Correlation 252 526 1 -.239 418
Sig. (2-tailed) 547 181 568 303
N 8 8 a 8 a
x4 Pearson Correlation 175 301 -.239 1 .073
Sig. (2-tailed) 8679 469 568 863
N 8 8 8 8 8
x5 Pearson Correlation 272 084 418 073 1
Sig. (2-1ailed) 515 .843 303 .863
N B 8 ] 8 8

*. Correlation is significant at the 0.05 level (2-tailed).

MEEDPTLUES]: 5 MRARBEIRE x, 5x, HHXEEES, HXFH

#h 0728, FFHBYRERK. v, EERAHBHREDN L, BEEsIAR S
Mok N A te E SRS TIRIM S BEE s REEEMN RIS FER—. F
FEMER MR, BLHERABER A A S ML A B EEEIX—REr: 5
Sh & R R B A RN RAE, 5 & RRE A ARFE KT, T LR
Al 2 G IR, R RO AR S SRR R LA . D,
RAHRSM AT S5 bi— R EI A AL A R A SR 2 RN S
H 44 BEEDARSGMNEARKE, S IRER S MEERAILE,
FARME . FEARS B, RS S SRR, RHEEEE T
e Y AR e s
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Table 3-2 The correlation matrix of output indexes

Correlations
y1 y2 y3 y4

y1 Pearson Correlation 1 .738* .649 .656

Sig. (2-tailed) 037 .081 077

N 8 8 8 8
y2 Pearson Correlation 738" 1 an 104

Sig. (2-tailed) 037 365 .BO7

N 8 8 8 8
y3 Pearson Correlation 649 371 1 .22+

Sig, (2-tailed) 081 365 012

N 8 8 ;] 8
ya Pearson Correlation .B56 .104 .saz+ 1

Sig. (2-tailed) 077 807 012

N 8 8 8 a

*. Correlation is significant at the 0.05 level (2-tailed).

#3287 y5y,, y, 5y WHXEERE, #HXRHLDHH 0.738,

0822, HIEITURRR. R IR L, % EEF> KRR
BB S B AR AV R LIRS SR SRR A
=S IF R E M S B SRR R ARITRE, PRS- S
WA R B S R S AR . A SR R SR SR R R R
RRBEINE 3.3,

F 3-3 FEBZN AR RS N EVF bR R R HR

Table 3-3 The initial datum on index system of efficiency evaluation

B AR P aEF

FHYEGA R S| T RESnS AR, 38, Wil BeRELRE |FEEERA L RS

M ABRE [PLEERALE| S8 5088 RALE B8R INEEFLHSWALESER D
x1 x2 x3 x4 yl y2
2003 6.6 1.21 3.0 4.2 16 1305
2002 7.7 1.00 3.6 36 13.1 1000
2001 6.9 1.10 31 4.1 15.7 735
2000 6.83 1.31 3.0 42 15.07 547
1599 6.2 1.12 23 3.5 1 134 283
1998 | 6.3 0.93 2.9 4.0 127 275
1997 5.8 1.05 3.0 29 12.75 257
1996 39 1.01 32 3.7 13.4 168
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33 HEMBIRIEE
3.3.1 tEEEST

PSR 1 5 VRS AP U B I, AT 38— BB VT SR AR AT 7 R
HER A e, A SRR LA R R T O, ARG LU SR S R I I B
T SR R S B SO AR R T BB T ) ARG HNTD (5) RNFER 3-3 B9SUR S iRty
BT 19962003 SEARRSH PR CR BAL. (1504 2003 &4

min[f ~107(s] +5; +5; +5; +5] +57)]

(6.6, +7.74, + 6.94, + 6834, +6.2A, + 6.34, +5.84, +3.94, +5, = 6.60
1.21A4, + A, +1.14, +1.312, +1.124, + 0.934, +1.054, +1.014, +5; =1.218
3A +3.6A, +3.14; +3A4, + 234, + 294, + 34, +3.24, +5, =38

424 +3.64, + 414, +4.22, +3.54, 444, + 294, +3.74, +5; =4.28

‘ 164, +13.1A, +15.74, +15.07A, +13.44, +12.7A, +12.75A4, +1344, -5/ =16

13054, + 10004, + 7354, +547A, + 2834, + 2754, + 2574, +1684, —s; =1305
A =0,j=1,2,8

8. .855,5,.5,,8 .5, =0
3.3.2 1REUKME

R FREETE RN B Lingo8.0 Xt EIRBERIBAT IH L, RMLER AL 3-4. 3-5.
# 3-4 DEA 3% BRBE 36 T 5 46 R

Table 3-4 The computation of DEA efficiency and return to scale

iR ) R . .. . . - “

8 K 5, s, 5y 5, s, s,
L
2003 1 1 0 ¢ 0 0 0 0
2002 0.9797 | 0.8211 2.0870 0 1.0511 0.0909 0 0
2001 1 1 0 0 0 0 0 0
2000 0.9359 | 0.9877 0 0.0585 0 0 ¢ 464.4824
199% 1 1 0 0 0 0 0 1]
1998 0.9568 | 0.8089 | 0.4462 ] 0.2670 ; 0.5106 0 319.5541
1997 1 1 0 0 o 0 0 0
1996 1 1 0 0 0 0 0 0
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R 3-5ICET BIEMHETHE, BARBERE 7008 R A BRI
BB RSB E M RR, RE3TRER KR TMAEEISERME. &
RRTTRF QT RANE THEAAS T HER CZBAME T RRRN, %
HZRAS TR WBR A, BEICRA TR R, N2k 3 iRm0 %
WEIBALIS 3 RS, SbtE T R,
35 BEHR TR ELS R

Table 3-5 The shadow price computation of indexes

MEES ) BHATR | ERBE. 5 | BEME | Hir-qw|+ #
AR AWM @80 BRI (&R BR[| iR
WIRBTC (A RHE | RESEE |80 L"6 [ BHEHE | “AHE
I A HEBAL | Rl | MARE
= 23
2003 0 0 0.3333 0 0 -0.0008
2002 0 1 0 0 -0.0626 | -0.0002
2001 0 0.3672 0.1923 0 -0.0637 0
2000 0.0278 0 0.0766 0.1381 -0.0621 0
1999 0.0742 0 0.2348 0 -0.0746 0
1998 0 1.0753 0 0 -0.0753 0
1997 0 0 0 0.3448 0.0745 | -0.0002
1996 0.2564 0 0 0 -0.0690 | -0.0005
3.4 LRGN

34.1 EEWELHT

RI3-AMGERER: 6 =1Hs" =s" =0WRERITHE 54, 452 2003.
2001, 1999. 1997, 1996 F, ‘E{1IAFI T 584 DEA 4L, BN T H 2/ DMU
X SEMTE ARG HANSE T RIENAE: 6 <IFRF T ICH 3 1S B4k 2002.

2000. 1998 1F, & 4% 4 0.9797. 0.9359 Fl 0.9568, iX 3 FEHHIAH DEA

{180 WL AT BN BT TR SUFE SR RUR] . o= hAH R /D, ALLRR 5 20 i i
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e bbdsits . Wik, AHREIR A, SRl 249 AR QB S e e ke ol LUK, 8
A ACT O AR U E AR 0.9 BLE, I A B5E 4 DEA 4730000 A B
M 62.5%. XG5 RIGUE T 314 38 18 ) 25 b 77 22 5 4 U R f il if) 3T
HEB AR d R R, A RS SCH ok —#h s, HIEMmxHE -
AEERMIFIE, BATE ARG, E A SCREIB I IR T e 2
RIEFIEFKMA B ER, TR RN E S 8 83T e, mREI
A—EEHER, RSB EERERKPIAR.

3.4.2 MEPcE o

IR 34 MIEHER, K =1WAKPTH 54, 95 E 2003. 2001.
1999, 1997. 1996 £, iX 5 FEA T FEMEL: K <1852 2002. 2000.

1998 ¢, K'{H4r50% 0.8211. 0.9877. 0.8089, AbTFHRHEW 25iismBLo, 1B
WEFFEEFHIRWDN, — M7 B B A A PR A R AL T B AR 25 5%
BREANBE. FTUAASE Lk, REHHIRHARBRRERE A AHE
HIRRACE, XAEREMIERMFFN . WHEXEHER, HarfREH 2
Ak 80%LL E ANk, BRBEERSEN. AAEZ. BsteiHeens
90 &, X IR S BRIk LR IF RS, HART. B
MBS S, BATTLURIL SRR B A keGP R AR LR
FHN AP F R SRR B S ARRE . LA A R AR SRR LR, REE A,
BREINE SEEAMBHFEORLE, MREHMBAZEY. 4, 2@EHETFTUR
RE 5w T 7. 2 5E R SMRIINUST 516 5238 R % —Lbhd Mk (2 3 4 Mk f4
ol . BURFAMEHE RAL BB — R QBT BOE . BHUE R RIL T H2 0
Nb—5E I HRE

3.4.3 DMU &£ alBE MR TN aowm

(1) MER3-40] LLF H20024F FE HI25 Nk A FHEEBIA Si s ML A 3 LE B —
X PEARGE. BORSIHE. HARKER S RHERANE—x,, DEREY

AOBHEAE N THEE—x, . X3IMEIRAHRA LA, BT BER
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BARGFDEAL R . RiEFDEAB MHIRRRTELETINE LMW EDEAF
R, FWEBRTH S BB A AT ZEMNRREIE EFH T ES, A, =224,

Ax,=1.12, Ax,=0.16. XRE2002FREHZ W REBEAFHNERL, £R

FHTHAERENAGT, FEEDARSMLARLE, HRBGE. A
BHE. WALTRICE 3 7 R B A IS, RHEISEIE B b i & T BTG
HEESHTiE2.24. 1120161 EH 5. AB-—ABERE, REZHAMZE
s VA VR N R RO o (B B U 2R R R T, 2 IR 1
AP R R B TR NN RBRAAI . RLEREE: BEs)
ARFLEEMTLARK, KLANIERRIA RENBATE, A—S ik E
H, REHZLOREA RGBS — TR BRI, HTRATR
SR MRHEA BB FE KT B SR MUB L) LR ERAE . SR BRI
. WALREEARTLS, SRIMOHECUBWES, B3 HEN LR LT
(OB . EASMRIIER R, R R R 5 i AR TR
EHXR, 04 HZRAERANEETHER. REWESHLEEEHS
BT, XETROORESE LD EHORENEEHREH, BmEn
CEHRETES, SR H SR ERA S EH M R & UE S R E O
B,

WL 3-SHETHRHBNAN, EEFHHTFRER ™ HHERA X
— IR TR, TRTHEARIFRETREA, 120026 H 57
REH L BHERALEREOTE, KR EREERDEAT KN ETE
B, 54, B RN BT RS B A AT B0 B T 88 42 51 40,0626
0.0002, BPMATKEG A= i B SRR UK . BT L I A Hifo
TFH A& 50T, ASTINN20024F HIRIXTHERE . WRHF “REME” MIBNI—T 5
3T % TN VEUB AW ), SRR VEVE R A, T AT 28 RO IR A SR AR =t
RIEGEE I AX BZ R S, XB T 40 8905050, BRFHRES T
i, ATDURIURR Y . BRI R R DR LA S A AR B
B e

(2) 20004 3 EHIZ5L 2 5 FIDEAT ., LB G R H: (Rl
AN AT R, ﬁré*ﬂf-ﬁ?ﬁ%%’f.'l';""ﬁ:‘;’%ﬂif“—}dﬂ{/’,\ttm'Fii-*-lo.14/1\'i‘|'fr},'.'.iul€ﬁ'ﬁt)\4§
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v g JRIRD ol 3k A Dl i Ay SR A TR VR

AR L R BB INA64 01 ( Ax, =0.14, Ay, =464) o Frgh )R L Bl L Rl
YA, A PSR T SR IR R AR R . B TR T, B I R
T RHHE B 20 P W B T X A E R AR QTR R B O, BIAIIRLA AL,
PR LN . BTEA, 200078 Bk T Sy et i M A Shs g
(RIS T RIEARAI RS, REEEFT LRGSR E . ERBH A RS
K LLRARAE A s T TS — i i 46, $H R ERPE A2 RIE S,
Bl R ZE I 5 b I i Al B B IR RURAP T LA, SR AR AR R
B, B EEIT AR A RS K SO R R RS — R R
HEDREED .

(3) 19984 FE 125k KR 520024 LLEAREL, BT PAZEIX BIDEAR 7]
B2002F PSS =AM EATEIR 2B T iH0.72. 039, 0.681MEH A, Al 412000
FE RGN L R BB IE32058 ( Ax, =0.72, Ax,=0.39, Ax,=0.68. Ay,=320). By

Wi 3-5ZEEH T R A% 5 S ERA L ERNE TS ERH RRR T
BIWIEARP R T EA, PHATRELRNB/ATERL (WHHE3-6). EFE
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