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1999 —2001 2000 —2002 2001 —2003
# 3 HA  mHA A A BA s o oAam BA O mE oA A
% H H H
wE R ok K& Ak Rk ok KE wE RaEk ok K&

1 B 0.324  0.326 0.9%4 drs 28 0.404 0.405 0.997 irs 28 0.434 0.434 1 - 28
2 RRAT 1 1 1 - 1 1 1 1 - 1 1 1 1 - 1
3 eAleb 0.562 0.568 0.99 irs 25 0.56 0.57 0.982 irs 25 0.515 0.53 0.97 irs 26
4 mEX 0.835 0.898 0.93 drs 11 0.787 0.851 0.924 drs 12 0.75 0. 806 0.93 drs 14
5 ®AE 0.441 0.481 0.917 irs 26 0.452 0.5 0.904 irs 26 0.463  0.525 0.883 irs 27
6 Jtx 0.663 0.679 0.977 irs 20 0.627 0.654 0.959 irs 20 0.665  0.699 0.952  irs 19
7 5z 0.618 0.636 0.972 drs 23 0.631 0.639 0.987 drs 21 0.687  0.689 0.996 drs 20
8 % 0.543 0.607 0.8%4 drs 24 0.497  0.596 0.835 drs 24 0.503  0.583 0.863 drs 24
9 A 0.693 0.747 0.928 drs 16 0.706  0.755  0.935 drs 15 0.714  0.761 0.938 drs 16
10 A % 0.781 0.786  0.993 drs 14 0.864 0.871 0.992 irs 11 0.93 0.963 0.966 irs 11
11 & F4) 0.831 0.857 0.969 irs 13 0.707 0.748 0.944 irs 16 0.608  0.665 0.914  irs 22
12 k& 0.395 1 0.395 irs 1 0.318 1 0.318 irs 1 0.306 1 0.306 irs 1
13 ®RZ 0.576  0.663 0.87 irs 21 0.527 0.632 0.834 irs 22 0.605 0.715 0.845 irs 18
14 Bk 1 1 1 - 1 1 1 1 - 1 1 1 1 - 1
15 #%B 1 1 1 - 1 1 1 1 - 1 1 1 1 - 1
16 Em<F 0.248 0.274  0.907 irs 30 0.296 0.317 0.932 irs 29 0.313  0.343 0.913  irs 30
17 2 0.719 0.728 0.988 irs 17 0.778  0.779  0.998 irs 14 0.739  0.741 0.997  irs 17
18 #d = 1 1 1 - 1 1 1 1 - 1 1 1 1 - 1
19 k= 0.634 0.647 0.98 drs 22 0.713 0.732  0.974 drs 17 0.786 0.79 0.995 irs 15
20 WET 0.447 0.477  0.938 irs 27 0.457 0.493  0.928 irs 27 0.502 0.56 0.897 irs 25
21 H\YEF 0.657 0.702  0.935 drs 18 0.617 0.688  0.897 drs 19 0.62 0.689 0.899 drs 21
22 shi 0.761 0.774  0.984 irs 15 0.695 0.711 0.977 irs 18 0.636  0.654 0.973  irs 23
23t 0.939 0.963 0.975 irs 9 0.935 0.964 0.97 irs 9 0.92 0.95 0.968 irs 12
24 3% 1 1 1 - 1 1 1 1 - 1 1 1 1 - 1
25 £BH 1 1 1 - 1 1 1 1 - 1 1 1 1 - 1
26 ¥ 0.223  0.29 0.769 drs 29 0.193  0.289  0.668 drs 30 0.246  0.361 0.681 drs 29
27 ARF A 1 1 1 - 1 1 1 1 - 1 1 1 1 - 1
28 #HrAmik 0.668 0.694 0.962 irs 19 0.793  0.817 0.971 irs 13 0.844  0.868 0.972  irs 13
29 MAXRIE 0.656 0.891  0.735 irs 12 0.662 0.938 0.706 irs 10 0.659 0.97 0.68 irs 10
30 &3k 0.83 0.912  0.91 irs 10 0.576  0.614  0.938 irs 23 0.891 0.987 0.903 irs 9
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4 mEX 0.781 19 b 0.702
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2535 Fr A FH 8% Tobit 458 AU 2 —Fh e 52k 1) 1] I3 45
A, ke b B0 24 AR 5 1 (B IS {E AN B8 O — 4 2 1Y
JEFEIR Y Z BRPR AR SR 8, [F 2y DEA 3545 H 1
RORAEAT0 AN 1 Z0a], By DA 1A 7 75 00 s A% d s g
BRI ZE XA X ] o GrilichesZ 5t 3 Fh 4% i F 4n
SRR M e/ R BN T, 24 S8 T ok
FE AR [ T 0 B94 [5] ( asymptotically biased toward to
zero) , 77 HE BN —SU NG , 2 T i — 2043 e
M) 2R 48 %50 5 1) R 22 R L 5% e B B2, % 25 ) FH AR L [
VHR S Hr sz R 2R

FRAVIIFFE S FB R R AL G 4 A4, B R
SRS HE RO AT SABIR G L B XA R 2 AN
EREIEKT. BREAFTRALAESEHT A
R e bR, A5 B ARG LR T AN A I3 A
TR S dR bR, ELE AR FR A LR T O 4%
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T 36 EEHE W 0 B AR R A 19 TOEFL B 25t 4

A (7]
=
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FERE LB P 9 B ORI 1 AR R B AR S )
KR &5 AE g B A8 4 £ 57 Tobit [\ 947, PE AL 4% =
R&D 1 BRFR: ( Marginal effect) . flf & FH 1Y) Tobit 45
eIl /{1

0(iy ) =zB + &,

0Ciy) =6@(i;) if 6@(if) >0

0(ig), =0 if 6(if) <O

Hr o (i) A8 & (latent dependent varia-

ble) , TEIEERIR N 25— B B A DEA BE5 73 #r 1%

N5 E R&D 7 Y RORAE, SR N AE B, 2, S H AR
B, o R E SRR AR D NN A
P RE ELIBE P 4 R R ] R S TR T SRR AR, B
AR FRE A, e, WIS Hoe, ~ N (0,0 ) (K1
Y7 ~N(B,0))o

MASARY 545 2R A5 20 1 0] )5 52 Z0mT LS5 HY
R ZE X R&D $8A7 HRCR Y52 M /)N, R 2 1E
ARG ZR , ML B i S5 208 A 22238 S R i i A 3
FREAEN R BER A A T m — E B R&D A7
R ESYray (B NIEES ik $IRTAIR S O
R&D A7 AR a2 T A i B .

2. 45280 B

TEARWFE D, HEE T DEA #9771k 53 BT 52 0 4%
FE R&D 2253 I, 738026 2 — [ BOIT A5 Hh 19 2%
R&D ZiG RORABAE g A2 H, B Tobit [1] U5 43
B AR AL it 3 PS8 R (Marginal Effect) o 583 £ 2230k
BT A% v A R AR A [ LR X e
T AP HA A AR LA R ] R e 1 A R R R G
PO F8 BRATE Sy 078 d, K508 53 0l ofe U 7 T SR A T 4
BR &% 8 b5 E ( World Development Indicators on-
line Database, World Bank ) | 4T fff % 1:{ & 45 #2 45
(TOEFL Test and Score Data Summary, Educational
Testing Service ,USA) LI KRG E# F SitH & (Ed-
ucation Statistical Table, UNESCO, Institute for Statis-
tic) o Tobit [AIJIS3-AFAYTTHEELE R ILER 7,

riER 7 tf Tobit [a] )9 43 #7415 2] (19 £ P (B 7T LA X
S [ 28 R&D B A7 HE 28038 50 F0 B B 35 ] 3% Al ik
—2B 53

Z—, B E AR R&D ORI A AHXT
KRIIESZ AR, X U & S 8F A2 R0 s A
B F kit R&D MR,

Z LA NHIN A L BIXT R&D 3R 11 52
AN 2, ] 0 2485 2R 150 B — ] ) v, o 5 e AN 2 %) —



78 T BHE SR G 2B

2011 4E55 17 55 1 1)

= R&D 24384 K2 5200 .

Z =L HER P G R&D S8R AR ) 52 L
FAE A ASE RS2 A 55, U0 I B A Y R
PARBCRE N EG A5 XF BHF N 511 I 265 s FH 7K SF- 19 26 R
AR,

Z U, E RYEHEKSE BoR B X R&D B A 45 4H

X8 Sk 35 B A T) 2, 3 AT LA ERIE Krugman % 4
FE M TEIN S — 4 [E 5K R&D A B i 457 g il
I IR 25X — A 2 AT LLIS B ) R&D S 3000 i
RIS 42 GETE R&D 1G s AR Z 003, il L
PEATEA(E S A A B %, JF B B2 55 7 SCL #1 ET
WS T ke R SCEE AT

®7 &ERD FEYELAEZHE

Coefficient Std. Error z — Statistic Prob.

C 0.488 65 0.113 91 4.289 531 0.000 0
HIGHEDU 0.097 75 0.024 37 1.138 611 0.254 9
PSDENS 0.033 15 0.033 68 0.112 875 0.910 1
INTELUS 0.002 70 0.124 71 0.572 270 0.567 1
ENGFPRO 0.137 51 0.056 87 0.894 561 0.1857
R - squared 0.392 549 Mean dependent var ~ 0.751 108

Adjusted R - squared 0.433 546 S.D. dependent var  0.211 438

S. E. of regression 0.204 630 Akaike info criterion —0.181 131

Sum squared resid 1.046 839 Schwarz criterion 0.052 401

Log likelihood 7.716 972 Avg. log likelihood  0.257 232

Total obs 30 Right censored obs 8

Z:HIGHEDU &7 & % # F N5 5 ;PSDENS R m&F A F MARREINA & % INTELUS &-F A F ZR M A P g sl

ENGFPRO 4% & B K 3%£EK T,

T A X AR 4 A SPER R A R&D R 11
VA53AT, WTEE] X 4 DNEZEAELRIN T, &S5 H
B N AL R ] R Y D 1 7K ST 3K A A S ER
PRI 2 X R&D BCRAE AR AT 4 K i 52 ma 4 L iR
2— EE B AR (S N Ik 4 A 2 L B TE A B 5%
A PTAR Xt R&D 2805 1 5 i AH X 552 55, 11T B 566 D) FH
JFIEEEE N R&D SRR /N o

(wg) Bpml g 25 R 547

AR b AR I R S, ek ke I T 1 S SR AT
*F AT o

% : L EE R PP B AL BL S AL B B Y
RZ— TE G R Z )G, FEEICT R&D & ATE
FEl B 7 TR LB A5 o BOR 56 E BURFT AR 2 J 22 19 R&D
1% B A IR AL (HEUM B ATEREA E K R&D A
HP R A A3 AU T A T R ARG, L sl O 4 5 Al
16 R&D KR iy FIVEH . fEAR SR T, L E
R&D #CRAE N DEA 45 2%, &b T BT % [ 5% 1) %40 1T
L UL SE E MY R&D #A GBS A B = r= o

H AR - H AR S 878 fi) 2% o) AU = 5%, H: R&D & A
T G A A BB . ARXT T S8 T
H A ) SER AT 78 A8 b A 2, 76 5 28 )y It BEAS T &1
ARG G TEHEE ). HAR R&D & ATER W58 h
FR AR A L il G5BT RE A XA 55 (H R G ET RE

WABERKRERE X5l B A T EBR AR
5, (HHIAS REE W R 42 BR G [l vh JE AR 22 0 5
HIG S o TEAMIFE T, HAS R&D 24 F{H 8 DEA
A58, Ak T T [ SRR T L (B AR B 20 >
P [ 58 R&D BT I5UHC B SR et , LE LRI 5 R s s A
BT E Bl [ Sk ) SR EHES T .

i ]« 5 [ S AR B e D R AT — e AR, 2
DIBLO5FG 2k 32w 25— e 2k R&D i B3
HBTE 1972 SELAT KRR B IRAR R 1L ) o UM TE
fe it R&D w7 i 14 ff1 (AL BR T 557 B 2 S pL A
PUSCAF AR 25 2T, LA S BE B R~ R&D . AW
AR 0 3 25 B v i [ ) R&D AH X203 DEA A5
B8, AL T T 1 S B SRR T, AR e 0L B A
] 2 5 WL 1) 52 W) - BIh ) 4 4% 117 475 R&D {15 8)
B AR I A RS AR

v L s AASHIE 5 0 LA % b I 5% 45 S vhonl LR
H R IR A R A [ 5, B A R K Al R&D 2K
FOROUE e ik [ AR Pk A BOR 22, v [ By 22 5%
52 ) FBHE B IR AR XA BR o B 42 ol 2R 1 T
R A B BE ) ARG, DT £ AR A AN BE 45 B AR 47
OB HE, Fh 43 A i 2 AR 28 5 250 3R 4 B Y 2 v L AH
XA R H R R&D 256 8CRE N0, 22, H I A
T 58 5 AH Y Y BOR B, Sl A 3 BRI B



bt gﬁ,,%ﬁnfﬁ,% [H 2% R&D $EA 7 HH BRI B THIE S T ——DEA J5 ik

79

MV AT A I | I T3 S At [ 50 e D 22 56

ML B3 AT el Y, ASWE S BT 32 1 Y 2 7 DEA
B E 28 R&D A= R DAL A8, BEAS X T 15 1)
— 2 EZ ) R&D B HE B R AT V-, T
Al 45 R Pe e B, BEAR 6 AN [R] [ SR 52 B s B A
DLSG UE AR RS, B —E S e, [RIRE, X) R&D
BEAG HZECRAE I FURE, WL RE DR 3R T R o

EN oY

TEFEAS DEA B g B I, 32 Hi X 22 ) Befioa
PATLE RS E K R&D ZE430R M BE AR, DL
PRER AT ] 9 R&D BCREEG A A
P Z B HL— 7 B R&D ORI BE L [ A
2, R By 1 i 251 e S AR IS 34 1 95 345 )
JH Tobit [m] U9 £t 3+ Hh &R 5 52 X R&D 24 = 1Y 52 Wi 15
L, LI AT R&D GBS R R, Bz, Bk
SIFTR T — X R&D 5 A O 1 FE AR PP Al
R F, I3 I T 125 B BIF e 45 2R AT L AR X 2k 3¢
A BE 53 B vb ] R&D 2438 55 Al [ S0 P A1 22
S, % v R B H BRSOK T B H AR A Bk
TN E B 73, BEAE X R&D BE Y (1 e ¥ A1 A
BRI 25 192 %, O R&D BUSR A ke 2k 42 th U7 1),
HET 3 1 A O i IR P38 B 452 e Jo IR 3R 1) S5 Tt 234
R, Rk — 20 M vh 1 R T 3 09 SRk S B2 3
e

ST
(1] 240, SRR b A k[ M]. T . A FHARL

K pe At 199285 — 154,

(2] 8%, k28, E3X4. K E R&D 430084 5F 50 AR A 35
[J]. B AE AR ,2004(1):109 - 112.

[3]PAKES A, GRILICHES Z. Patents and R&D at the firm lev-
el; a first look [ M ]//GRILICHES, Z. R&D Patents and
Productivity. Chicago : University of Chicago Press,1984.

[4]GRILICHES, Z. Patent statistics as economic indicators[ J].
A survey Journal of Economic Literature, 1990,28 (4):
1661 - 1707.

[5]JACKSON P M, FETH IM . Evaluating Technical Efficiency
of Turkish Commercial Banks: An App lication of DEA and
Tobit Analysis[ R]. Working Paper for the International DEA
Symposiuminl University of Queensland ,2000.

[6] R %.%EHR&D 2% 7[D]. A REAREILK
% 1998.

[7]GRILICHES Z. Productivity, R&D and basic research at the
firm level in the 1970 [ J]. American Economic Review,
1986, (76) ;141 - 154.

[8] World Bank. World Development Indicators [ EB/OL].
[2007 — 11 = 12]. hitp://web. worldbank. org/ WBSITE/
EXTERNAL/DATASTATISTICS/0 , contentMDK ; 20398986
~ menuPK; 64133163 ~ pagePK; 64133150 ~ piPK:
64133175 ~ theSitePK ;239419 ,00. html.

[9]Educational Testing Service, USA . TOEFL Test and Score

Data Summary[ R]. Testing Service, USA.2003.

[10] KRUGMAN P. Want growth, Speak English [ J]. Fortune

139, 1999,8(5) :500 - 505.

Applications of DEA Method into the

Evaluation of R&D Performance
ZHONG Hua' , AN Xin-ying' , WANG Ling-yong’
(1. Institute of Medical Information, Academy of Medical Sciences, Beijing 10020, P. R. China;
2. Center of Information and Lueracure, CHinese Academy of Sciences, Beijing 100190, P. R. China)
Abstract: The paper combines the methods of literature analysis and case study. It introduces and refines
finding of research that apply DEA method to efficiency evaluations in different industries and organizations. Com-
bined with the features of R&D activity and the development of DEA theory, DEA method are used in this paper to
construct model for measure relative R&D input and output efficiency of countries. The method is explained and il-
lustrated using countries as objects of study, and based on inputs and outputs index of R&D activity to assess the ef-
ficiency of countries.
Key words: data envelopment analysis ; R&D efficiency; performance evaluation
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