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AT T RS 5 14 3¢, E P TR E 2000-2008 4F 248 AT 95 , R FH Malmquist 2502855 50 ix S5
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FE T RIFRYFEA . ASOR DAL AR, S5 6 L AR R A & T BUIRAS 2 22 2 DO AL SR TE N FR AR IR 2R 5 5
AZ 2R EEH DEA-WEL BiR153 51X} 2006-2013 4F (0] 11 A48 K I 17 Huls 3 Ak s8R k4T 1 03500 B A o
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ASCH RS o R R e T R A DEA-WEL( DEA models without explicit inputs ) #E7AY (1) .

: (1)

u, =20, r=1,2,--
EFXFPEMTHR bR A X I Z2 IR, 51 22 2 R Z5 A DEA BT (2) | S ARG A X 43 241> DEA A 30k

FREITTI GG .

max 0

s.t. (AX)A AX,
(BY)A = 6(BY,)

Sa=1, A=0, 6=1
J ’ J
= (2)
Azlmxm

w} w}Vl 0 N
B={0 -« 0 . 0 | ,2w=1,1=12N,t=12.T

=1
0 0 w)

Txs

Hodr HERE A SRR, BRI ATESE S E S w), (L=1,,N,,t = 1,---,T) NFE % B H w)
FAIRE, BRI T 84 A8 hn Z (14 25 5 WA XS S22 (AR B T PE & AN (10, 46 BE A, B JL[RIR R T )7
2 IR IR T8 = M FE AR AU AH B DG & BPEM DR eI SRR 0 s s Bisiep | T 3R A
T K2 = A bR, I HaX T 22— HEAR R Pareto J¥ AR [0) I B | FEBEAS—HRA8 4R B0 50H N, A~ 9%
f8bR, ¢ =1, T . ZJZ2REEH DEA B B 17 50 G I 2 90T 0 i D 3R BT AE AR I 5 AT AR 9 451 F
4K

ASCEB AT 2 4, 77 IR Z WA 2R, SEaERL(1) | (2) 5, 7 7% &35 br la] & 14
SEIACER N S 10 F 5T AZ 2K DEA-WET BRI (3) .

| &
max 7; 0,

s.t. (BY)A = 60(BY,)

r (3)
0 = diaglf,,~-,0,} , X6, =T, 6,=0,i=1,2,T
i=1
w, wlWl 0 .
B=|0 0 0 Sy wi=1,0=1,2, N,t=1.2,T
=1
o --- 0 - wlT

: Txs
ZJZIREER DEA-WEL # AU B A FrifE DEA #AIAG D6, 1 LRI 256 T DEA-WEL B AU £ )2 k4
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L 4% ip

14 DEA BRI DL L, A TR 22 J2 AR B R 28 A0 HUARL RS A 2 1 S LA 38
1.3 HiERERNELRZE

ASCA AR LRI T Ch E GRS (ChEBH SR (RS SRS KA i gt A4k,
S 3 B 23 B i AR DG PR FE AR T BCSIE A SR A ABE 22ME LL R NI T WL RR A B2, AR SCR TS S 38 B0k 7

IAEARAE (£ 2)
Rz2 2006-2013 FILFREE 17 b= HIERNERY

Fhfelr RERE 2006 2007 2008 2009 2010 2011 2012 2013
Al 0.25 0.318 0.311 0.307 0.178 0.305 0.297 0.305 0.325
A2 0.072 0.123 0.116 0.12 0.067 0.109 0.105 0.101 0.094
A3 0.322 0.243 0.251 0.252 0.155 0.26 0.269 0.264 0.261
A4 0.356 0.316 0.322 0.321 0.6 0.326 0.329 0.33 0.320
Bl 0.058 0.108 0.112 0.108 0.113 0.102 0.095 0.086 0.064
B2 0.028 0.074 0.071 0.072 0.071 0.069 0.078 0.073 0.065
B3 0.011 0.073 0.073 0.074 0.078 0.082 0.079 0.077 0.079
B4 0.062 0.234 0.231 0.243 0.239 0.238 0.227 0.262 0.24
B5 0.302 0.05 0.046 0.043 0.044 0.044 0.043 0.04 0.04
B6 0.344 0.364 0.357 0.353 0.356 0.376 0.367 0.373 0.402
B7 0.195 0.097 0.11 0.107 0.099 0.089 0.111 0.089 0.11
cl 0.401 0.413 0.453 0.487 0.455 0.473 0.329 0.484 0.658
2 0.141 0.208 0.12 0.114 0.136 0.156 0.144 0.184 0.243
C3 0.302 0.218 0.299 0.17 0.117 0.128 0.129 0.169 0.058
c4 0.156 0.161 0.128 0.229 0.292 0.243 0.398 0.163 0.041

2 MELERKTH

2.1 WHREAHHARIZMNESER RS

2 3 4 IR AR A L AR 48 2006-2013 AR IRAEALSCR . DN Z5 T LI Y, LI AR 48 bk Ak
MR 2006 4E 19 DEA JoAZ T FTHE] 2013 4R DEA AL, BB 4E IS, W2 R aiisin g, 6, 18
FMH LT RN E R, 0, fREMFE AN D4R B E R, 0, REWE N BN EEME, 0, < 1,(i =
1,2,3) BPACERSERRINBE XS G 10 & SR T2 B, RIFEIRL 3, DL 2013 4EZ5 0 S /A, 2012 4F 1Y
ZEHY 0, =1.12, 0, = 1.207, 6, = 1.024, W] LA, 2012 4E 400 R T8 N A2 R SR F N FRE P8 AR K T
1, B 3 TR ARARIR T 2013 4F ik ff i o 7 H SR PPN G5 VK I . X AE SR A B o ol DUF R s LAk &
JEARFRMEFEBR N 2006-2013 FI4bFHERARAS | L AnsE == k™ FeEE iy 2006 4F119 32.8% 34 K £ 2013 4F 1)

41.29%% .
£3 WEHE 2006-2013 FEHELNENE LR
EE 2006 2007 2008 2009 2010 2011 2012 2013
B 0.493 0.586 0.646 0.693 0.763 0.826 0.895 1
H4 8 7 6 5 4 3 2 1

22 WHRE 17 HHEHELHERNEERRE S

4 2006-2013 FINARAE 17 HTTHCEHRICA Z)2 IR E5H) DEA-WEL B8 A 1% 1] 8] 17 HumiT A% 3 4
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R BTN ML RN 4 PR .

R4 2006-2013 FEILFESE 17 HHHELSE

. 2006 4 2007 4 2008 4F 2009 4
&2 H 4 &4 H A4 (S¥ H 4 & a2 H 4
i) 0.979 1 0.954 1 1 1 1 1
H 0.856 3 0.849 3 0.847 2 0.854 2
Rt 0.727 5 0.727 6 0.719 5 0.690 6
RE 0.489 13 0.49 13 0.493 13 0.484 12
- 0.925 2 0.925 2 0.753 4 0.736
W & 0.679 6 0.763 5 0.698 6 0.713 5
e Yy 0.514 10 0.533 9 0.529 10 0.53 10
T 0.516 9 0.526 11 0.523 11 0.506 11
& 0.622 7 0.613 7 0.626 7 0.625
B 0.747 4 0.775 4 0.771 3 0.777
H 0.456 15 0.464 15 0.460 15 0.449 14
e 0.543 8 0.563 8 0.556 8 0.575 8
& It 0.468 14 0.467 14 0.474 14 0.435 15
& 0.434 16 0.428 16 0.429 16 0.414 16
B 0.497 12 0.504 12 0.508 12 0.472 13
E M 0.510 11 0.528 10 0.532 9 0.543 9
o E 0.339 17 0.346 17 0.355 17 0.341 17
. 2010 4 2011 4 2012 £ 2013 4
&4 H 4 & H 4 &4 H 4 & H 4
7] 1 1 1 1 1 1 1
& 0.812 2 0.815 2 0.806 2 0.803
H 0.673 6 0.685 6 0.684 5 0.667 6
HE 0.485 13 0.453 14 0.462 12 0.456 13
FE 0.723 4 0.702 5 0.672 6 0.707
Y & 0.709 5 0.704 4 0.704 3 0.703
b2 277 0.546 8 0.559 8 0.545 7 0.562
T 0.496 12 0.474 12 0.526 9 0.515
Ee 0.528 10 0.518 10 0.507 11 0.464 12
B 0.747 3 0.713 3 0.693 4 0.790 3
H 0.464 14 0.471 13 0.461 13 0.446 15
ESs 0.556 7 0.576 7 0.513 10 0.495 9
I 7 0.459 15 0.439 16 0.424 16 0.42 16
& 0.424 16 0.442 15 0.445 14 0.467 11
E 0.503 11 0.491 11 0.429 15 0.448 14
% 0.534 9 0.534 9 0.530 8 0.486 10
R 0.371 17 0.384 17 0.360 17 0.361 17

MULEMSR SR IR 17 Ml ] B A RCR 2 B sz BRI B | A AR B o) i ol gty
SRR R BN, R BRI R Z 8 PG AR (B I, nTrrg (75 5 6 A5 5 2 22 57 SRR S |
T AR AN S AT 2 55 PR 2R A 240, SR B AR B A iy LA R 6804 L X 22, il 3 K
(Y IGIRE 5
2.3 IWFRAWEARENZMER S

B BV R R, IR A WAL ECR SR K E ,2006-2013 4F, IR A GDP FR££F T4E 12% 1Y
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WA BT R K- & R BCR 2 I AR T R a3, AL R4S X R) 22 5 75, R 30 , rhifs h IX.
() 2855 & AR B AR AN T VS Lm0 LB A X, 33T B b DX IRAE A 3k e 22 S L R 38 2 — |, W H At
DRI, 6 556 2R b DR AR e SR Tt BB 52 00 55 7l S A IR O T B B R L T R A T BRI 2
AN GDP AP B A S FE bRty TR . AN [T 22 55, B Ra T 2008-2013 -4 KW DEA A
AR S — T BT LRSS . SRR, BARTE B T SRR A HEAR — R = A LAY
FEESIE TR A B O A B L E I TR RS, R BOL I B SCR AR AR, AR SR HE A
BRI AT, WA TSR A, R RO T 5 & T U, (B 15 A s B T 5 %
T, FEE AL T EoKSE TIH PR T30 = A AN 2 BB A IR AN = 45, 2006-2013 AEHAL SR 24
A EAR AT EE 2013 45 NS4 [ N A2 72 BB 21 421 JC, A0S R8T 173 807 Jehy/\or 2 — , NS4 7 I B
WA K 1 663.78 76, AHE BTN Z—, B2, LU KB R W ACROR M 3 R T 82 10 28 55 S Al
AP BRI AR R R 2 —

B NSRRI, ML WAL RCR SRR F ,2006-2013 4 A Mk & & JBKE 2t
W =7l Mol A KL 1 2006 4R 1Y 29.5% 1 T2 2013 4E11) 33.8% , A 1 FEE i 2006 4E18 46.1% T+
% 2013 4E119 53.8% 5% , N AL S B R AKCE e i ok T WAL SCR BRI, LR KIE 27 F, R
P b DX 55 v sl DX, M A SR A3 LA N 1T LU R 38 = Dol AR L 3 B 34 ] S e A S48
AW T ALK, N 42 R SR SR 2 IR, AS R H XN 423 2 K- i) 22 Sl ke 17 X3
(AR A 22 57 . DORIRIHL T | bl b DX 0 355 B T DA AR S 1l DX A9 3 25 T, HL 3 A ke i 3l LA N 11T 1
HERRIE 2B YRR, o B N S KA T Hr R, 101 2013 AR5 =77k POl N B G H 55 F
4 51.61% , 75 558 40.96% , B AHAT AL E P85 s 178.34 W, & &8 70.5 W, WA AL 2Rt Sk
WS T U RS . FEAnR B AR HE B BT T, 2013 AR IR 1T EL AR 36.37% , Ik T 55/ (75.32% ) Al
F 5% (78.46%) , A ANIIA ALK BIFRBECH 12.85 M, ¥R A 1/13, 87 AEAS K 2ZF A AU 3R T
1 1/34, B2, NS R BACE IR TR TR S A SR LR & T8 R E R sTilR 51U AK
- T SO T AR ROR

8= NEREE, MR A WAL RR B KOEE |, 2006-2013 4E A JE MBS % A k3% | 0 2013 F44
TG B TCE AL FRAREL 3K 95% , M X SR AL 35 R B 423 45% , 15 /KA BRR 153K 95% , 45 T4 b BU(E Y4 328 175
T 2006 41 (87% .38% .90% ) . M ILIARAE X IR E] 25 5, A8 M XA 46 75 5 U0 65 L a0t i N PR 558 SV OK P
T At b s, A XA R T AR AR X, DT SR T XSk R RCR 25 57 . WA BT 22 525, Lt an
T VR IL RS Tl 3k, N34 GDP SRS TUr RS AR LAESS =k Jg a2 sCib DL e N JE 45 07
TR LT R T 5 S5, IR B AR BAR . IBUE 1 R 38 5 35 44 i s ORI ek iy, O
N B E R BG4 i, R X SR AL B 56 R h 48 %, Ji 478 feerey , AR EL DT, BRI 22 5% 2 K5 N 10
Fhos R R AR, (H AL RCR AR B0 i Ty, 9 AMEAS — 4R A9 /2, 2008 -2013 4FE 7 5 T 4357
RN EIREEHR bR — BT U R, NS IR R A4 Al T o ok U B 3 1 A 1 1) = B BELAS, HC A il IX S fh 7
TR V57K A AR FNA: G B3R TC F A AL BEAR AR T 5, BR UL 2 SAMAAE AL W0 X 380K AN D] S 5 sl g
22 VL SRR AR A, B2, BRI el e Xt AN AR B R A R A EE W E
AR CR 4T B R

3 BUREW
30 EHHE, BAE RS %

I BRI AL AR A A5 i T SRR 28 S R 3 5 A M X Dy S BRE AN AR AR 22 5 A 5, OF
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HIRBRA AR W] A 7 DU AR | AR v ) DX AR, DRI, i v 1L R 8 SR A 8 3 B 2 DA 4 B
PR B A B HR R, SEEE T R R R 1 % b DX 2 ] A SRR SRR AR A < 808 7, BRI, — S A
BB R IR R I B s TR B A PR SRR F R AN R R LR 5 =2 T8 23 S L T R R A )
VRN, et 45 i i B8] A i DU IR B PR T 2 A 25 st i 3 Bk 0 BE | IO AR 68 L 2R 48 2 v Y ol iy 22 5%
SREAL PR K
3.2 AT ER, UL FRRAEREHHEL LR

G 1] LTV A 55 o F2 A = =7 M i e A 19 o R S BEA PA IBR B — 380, FL R, 7R LIRS
PV R R R IRAFAE S — b BT o FEE D e, 5 = R AN IR DL o PRMCTE A E L 2R 48 2% i T S B
P J B i i b G e SRR A B A A5 SR v nT 1, e 24 b R A M A R DA & e sh 22 Uk
JERLARBEME S B A JiE . — A HEIR AL A SR i I B M DX A 7l e Ji 5 — SR bR sh B4t v AR T i X 7
M ZE R R T — AR L AR A F AR B M X ™ b A T % ) e e e 1) i e DX A 5 R 5 O BB A 2
FRAHE Bl A 7 R 1] L 7R A i 2R DX R A 8O %
3.3 HETWEARBRAR, MREHHELEENNEL LR

AR A8 AR A e FRE AW 2 48 S REAEUR S DA S RO 3 & — K7 Dy F A, 9 LU AR Bqe” o0
X5 AR A R LU A | LGE A T 0], AR 58 24 s &4 Rl | Rl Rrs & S o B AR i SRS A
ME . PR f HER A A i rp 2 2R LA JLANT7 I 18 RO AR A S dle . —Je ol LR RY A e e Ak
T TESRAE AR AT S A R e IR AUIRAE RS 7K 2 A PR A R AR 25 AR G AR B AR S SRR L
A , DU B AR CUMEE PR A% s —JRAE IR A S T R 2 T 583530 & B[R], I 4 ik 2
ALK
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Shandong Urbanization Efficiency Based on Multi-level DEA Model

MA Yulin, GUO Pin, LI Gen
(School of Mathematic and Quantitative Economics, Shandong University of
Finance and Economics, Jinan 250014, China)

Abstract ; Urbanization is a lasting motive force to promote economic growth and is the only way to modernization
and promoting industrial upgrading. By combining urbanization connotation and the development status of Shandong
urbanization and by adopting the multi-level DEA Model which can effectively distinguish multiple decision units,
this paper, with the employee number and total investment as input indicators and with economic development, pop-
ulation, social development and human settlement as output indicators, calculates, compares and analyzes respec-
tively the urbanization efficiency of Shandong Province and its 17 cities from 2006 to 2013. The results show that
from 2006 to 2013, Shandong urbanization efficiency is on the rise, which coincides with both the overall develop-
ment trend of Shandong urbanization and the actual development status in these cities; and that there exist greater
differences in the urbanization efficiency among the 17 cities with the high—efficiency cities mostly concentrated in
the eastern coast and the central region and the low—efficiency cities mainly concentrated in the west mainland. Based
on the results of this empirical analysis, countermeasures and suggestions are put forward for improving the urbaniza-
tion efficiency and urbanization quality in Shandong Province.

Keywords ; urbanization efficiency; coefficient of variation; multi—level DEA-WEI modes

(EEHE * &)

(E#% 99 W)
intellectual property protection independently, ignoring the inherent relationship between market structure, spillover
effect and innovation incentive. This paper establishes a simultaneous equation model to investigate the influencing
factors on innovation incentives in China industries. The results show that market structure and innovation incentive
have bidirectional interaction and positive influence, which supports the " Schumpeter hypothesis" and demonstrates
that innovation incentive is helpful to promoting market concentration; market structure and spillover effect have neg-
ative bidirectional interactive influence, and technology diffusion encouraging new enterprise entery lowers industry
concentration while high concentration is not conducive to technology popularization in the industry; and that the im-
pact of intellectual property protection on technological progress is double—edged: strong protection is conducive to
enterprise being engaged in R&D activities but is not conducive to technology diffusion and industry technical pro-
gress. Therefore, it is necessary in practice to combine competition policy and intellectual property protection policy
organically so as to exert the joint efforts of various policies.

Keywords : innovation incentive ; market structure ; spillover effect; intellectual property protection; technologi-

cal opportunity

(EEHE * )
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