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Abstract: Due to the shortage of multi-input and multi-output measuring innovation efficiency in stochastic
frontier analysis, this paper explores a stochastic frontier improvement model combined with the characters
of projection pursuit model, which can reduce the dimensionality of multidimensional data. Based on the
data of regions from 2005 to 2013, this study empirically explicates the efficiency of resource allocation in
the three metropolitan areas of Yangtze River Delta, Pearl River Delta and Beijing-Tianjin-hebei. The re-
sults show that the allocation efficiency of innovation resources in the Pearl River Delta and the Yangtze
River Delta are significantly higher than that of the Beijing-Tianjin-Hebei metropolitan area, the output e-
lasticity of human resource is higher than capital resources, and human resources are positively "U" type
relations with innovation output. Moreover, we find which has played a positive and significant role in the
efficiency of the innovation allocation ,such as the support of local governments for science and technology
activities, international trade intensity and the R&D expenditure of enterprises. The degree of education
plays a positive effect on innovation, but not significant. The impact of GDP needs to be determined on a

case-by-case.
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HARMFE ST . 0] LA a4 ie & LB v ik . FR

6

HURRH 28 By Z2 38 1148 B BT H 3 A AE
KTy TR W AT o 25 () et . ORI 3208 3 28 T 58
— I E R B 6 AR E Lk HUAS A BB £ 10
H A 1 B A R ) BB T R A BEAR AR
UM B P 38 A MR L BOR 25 07 UG8 55
TSR ) B2 A F) M S e R R B A 4 B R
Tk A2 A, )92 58 URHE B BLIURE IO B AL
O mEHFHERUEE EDU, 9 R B 83 =
-1.20, O T H B W 3 SR BUR X #0A i AL R
JE SRR IEA G . A SRR T RIER
WX 57 Bl 1 25 2R JTORE X 858 vy o T g 3R J5 114 97 30
I T A A BT % B Y A . BB S X IR AE
VAR NN NS o R S N L S G R Y [IDN
X HCE S SR L B AR W M X Y 57 B B R
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J5T s R AN HT e 1 A PR R

DT E BN (Erd,) [ 28 84 =-11. 46,
b R R AL ik R&D 2 3% 19
PR AU AR M EE T . Al 2 BT Y F 4k (R
B A5 XAl ) A 8T B AR Ee A D, BT DL BRE R
TR XS A Ml 1) B SR S A7 0 B o SRl A ol 2 AT BB Y
BA

(5) AN GDP /K- (GDP,) NIEH & 8 5 &,
— GO . GDP R AEX FH B AR M A7 g )1 (2
FEAH R G0 B £ 477 B BT R GEAM T HOR 1
S, AH TR R i 2 BOUAR 7 AE R, GDP Ry 4
o A AT DA 3098 U R B 8RB IS L i GDP X 81
BRI 52 ) 5 A LA 0 T E
4.3 =ZXHBTECFRERENERRESH

B 8 Al 1, 7E 2005-—2013 4F W ] , Bk = £ B
BV AL E AR 0. 94 K =MEEHCR N
0. 80, & FEFLANH 7% I AL & FOR AN 0,55, = KA4R
7 BRI B U G AR T 4 P B 0. 3739,
R K S I X e ) U T SOCR AR AR
b BRI A L IR = R T R BT Y R I AR
R T aEF A HE TR SR =M K =M
22 B HO B, 4% 1) 1 2 % U5 I OR O i B
/O R (AN NN | 5 WA 1 NN SR N [ R s |

TR = f KR T B T 3 A S L BIL R R SR PR 45
HA BT RE 3 H A m BRI . BE & AP B
MRFEHEA B T ARSEZ M IT dil i 4 . 4
SR U R B IR L BR = A b XA o A 2
BT K HE, TR 2B A I 2 & R i & AR AE
2 EAVF 2015 RN L F o IE 51200 4 5 R

I KA RHER T R TR 4 P o Rk
Mo IX 255 5 T MR K SR 1 ER . N GDP LR
TRCRE BET BE D #RAE A I A4 B TS . T4 B
oAl DU H AR = ORER T Rl R = A R i
(9 DA S 4 g die i o b HREARE DR L BT L 22T R
ARG BRI X R R B TR T
— LRI I R RO L SR I = A AR T
AR 2R H O 58 A XS 1 H i m] A
i 36— 3t DX A e e BT I v ) i R SCHE AR .
UL K AT A AR B AR Ok B 28 U AR Rt
J& NEAR LN T AR GE 4 2 HAR QI 23 T 1 %
MR G LB SO R IRl Z ) R )
AR IR S B 2R I Y 5 3 PR A RE LR R
AT Bl i 4 A 4 D RE - S92 B DX ) A 28 35 R
S RGO » 3 5 DX SR 2 B 3 4 T [ I A 3T 4
FE5T T Up v 52 32 B AR R B M 4

SRR T P Y AR 2 U KA T 4
8 b 30 o AELIE b o) 0 R0 T BE T T AN B = A
FIER = A PIAS KA 18 A W 51 A0 A A0 9 T
g = AR T B L e A Y[R R R AR
P DAY DX ) ) i R 2 A R i X i) R A B AR L 2K
A I AT S A B i DX A P a A L P A B
A BYRFE AL SURNR HEIEBCA B O b 3 T AR
SRR ATRE ST . RO B N KR BF SR H 4R
H WL 1 2 TS P ] ) A 4 S it bt
A AR S RE T A 1) HE — A0 R AR U SO T K
TEF AR Gy  NA— A 2 B 0 <5 Bl A5 D7 T H 45
NG B 202 s SR R s 7.

®8 ZWIHHGHE 2005—2013 FZXFHEGIFRBREENE

[X 45§, 2005 2006 2007 2008 2009 2010 2011 2012 2013 SE Y

O EL Jta 0. 8666 0.8533 0.9206 0.9199 0.8978 0. 8908 0.8672 0.7818 0.8337 0.8702
K 0.9393  0.9395  0.9055  0.7759  0.5551  0.4213  0.3531  0.3058  0.3330 0.6143

b 0.2289 0.1957 0.2120 0.1937 0.1695 0.1417 0.1122 0.1030 0.1076 0.1627

S 0.6783  0.6628  0.6794  0.6298  0.5408  0.4846  0.4442  0.3968  0.4248 0.5491

K=f it 0.9620  0.9616  0.9575  0.9539  0.9487  0.9340  0.9153  0.8787  0.8527 0.9294
B 0.8681  0.8830  0.9137  0.9063  0.8930  0.8900  0.8932  0.8990  0.8908 0. 8930

WL 0.7584  0.7286  0.7172  0.5950  0.5998  0.4717  0.4326  0.4522  0.4917 0.5830

S H{H 0.8628  0.8577  0.8628  0.8184  0.8138 0.7653  0.7470  0.7433  0.7451 0.8018

BHR=A TR 0.9561  0.9548  0.9489  0.9374  0.9356  0.9377  0.9226  0.9349  0.9421 0.9411
ENER SOl 0.4953  0.4480  0.4562  0.4135  0.3555  0.3231  0.3031  0.2743  0.2961 0.3739

5 ZREEWYW

A SCLAH [ 2005—2013 4F = HR T B HY i AR
Wl o REAS R L5 T BR 5 BEAL AT I 20 B 07 85 AR 2

0 2% DX SRR BT R AT I BE L SRR
(1) = R T 18] 4% 45 3 A 37 Ak 3 249 5 M IX 5
P B8 52 3 B i JE A DA — B 5 b [ S B kR
W) o AR BIET 28 A AN HE H A BF 5 0 A 32 . (5
7
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$ 5 T 52 T 4R v AT RO ELIE S BUAR T Rl A
X 3 42 5 0 o8 A

S SR T 1 B ] B 1) R e 245
T T Arb P R 2 A Al 114 R A 0T B LT 9 A R
17t R RIS AE iR . N — R A xR E 1Y
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