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P8 o T L (0 R AIE 2 R A B B R 9 T 3 A 4 B R
ZEW T E AT RE IR B N AE T AT RS, AR
5+ U 57 Bl 1 R X AR e e A TR R L O R
R EK N EEH N EAMHE SIS R AT
B B AT 1L 57 3 L BEAS L AR BEUR DL Rk gk
TR AL A . A KRB R RE R T A
AT S AE 90 4EAC 2 W i JE . OECD™ % % 1) —
0y 45 JC LA RR g 3 b (0 22 56 ) i 42 45 b 1F 23R
LT B RE & o 8 00 TR 22 B I A ST 7E R S B Y
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FR S AN W 14 B BT £ T 7 i SR S5 B AR 0 iR A 1 R
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HARZ B AE A N K23 LRI H B B . A OECD
xRN 2 B 1 A SRR, S E AT E W HAE T IRA
5% . Hui & Chee'” i | DEA J5 i, % % ik B & Ml &
J KA FEAR B R EAT O, R B R GRS E R WA
22 0 AR AT = R I 2 B/ L K B AR R
FATRR ., R R R A KLY 57 3 s B
BEURAE R4 A E 7, GDP fE S 7= 48 &, Fl | DEA )7
6 R E PN M A% T RR 2R 5 A R BE AT I MY L O A
UL R Al B PR A SR AR T R . R L
AR 57 3h S E B IRAE AL BL GDP fE R 7= i,
TR 5000 0 4% 4 A K o D B 448 5 K SR AT I R L 4
TR W AR b X B R R A 22 R K H R AR S P
HRHL X AR K22 HE . 7E b FEAE 3B T BP 4 R 4 it
F1HRR 2 55 850 IE M, DOTT O H8 R B3R IF M $2 it T —
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r ) B S 2 5 BCHE L A 1) 2 [ [0 U HE 2R T S 1o ik o
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A0 Sy PR AR AT R A T R 43 T R R P
JUT 2R R A 0 T 20 B A R, S AR B L R & R AT T
DEA 73 #7 .

2 MIRAE

DEA J& — Ff = #5870, 23l a2 o WL 3 7 A —
o SESTHINE e R AN W R S P BU RS S R A}
i DMU 2. AL s - OJC i PSR ™ ok B e
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4.1 HIRFEE

HVRAR A I — [ BT 3K B A A IR R H R, —
Ay [ Ah B B = Sy — [l R A AR IR R AR
Z—o JUH & R E RO E Aok AR o
Wk & T B B

#2858 IR, 2006 4F 30 A [ ZH AR A B3
B Ry 37,8 040 T v L R R AR AR AR R 86. 6 04 LE A
SRR 48, 850, B Hp [ 3R BUAM SR 0 R sk R
. AR AR AR AR B A B R B R (PTE)
100 %6 » 15t B 3K HCA1 >Fe 11 0 H AR R0 38 - (5 B 3K
R (SE) Ny 86. 6 %0, HA & 3 3R IR BR K fE 15 2 ek
IR o TRV ESE A 2 T S 3o A S e TR R AR A T
K AR PR AR R BE . 2010 AF BE AR SOF R R
36. 7%, H 2006 AEWEA T B, MM X2 TR A R A
W2 RCR L TE T 13, 4%, 11 35 P 0K N SF 2 2% %
SRR T 19.5% A1 13% . [ 2010 4F TR AR A5 8%
K (TE) by 95. 3% , L 2006 4F45 A # - 2R T 7F
P4 R A AR R ) s A S8R AT T 4 (PTE =
100 % s SE=95. 3 %) , {H KA iz B 473 b F 338 vok AR 5L, 75
HE— 2L P AR,

2006 4 2010 4F
DMU

TE PTE SE RTS TE PTE SE RTS

[ 0. 866 1. 000 0. 866 DRS 0.953 1. 000 0.953 DRS
DA F ) S 0.382 0.661 0. 550 0.516 0.796 0. 620
EIR P v 0.668 0. 840 0.797 0.473 0.883 0.564
R - 341 35 % 0.376 0.509 0. 725 0. 246 0.313 0. 696
B4 R 0.378 0.560 0.667 0.367 0.550 0. 653

4.2 HNRAEF

AR A E ok B FREMF ST, K% R
MURS A5 18 B — 37 R A 2 B IR, B 78 S b R
BF b B 45 A I B S B 1) X AR A LA 26 R A
M)

% 3 45 R W IR ,2006 4F 30 A4 F MR 4 PR ROE
R 20, 9%, 1 [E 2006 4E A R R (TE) R
2%, R T RO OKE, EEIFERAE TH AN K™ E
T i AR MR R (SE) Ky 89. 3%, B T B ¥{E , B

i RS (PTE) A 2. 2% , % [ A1 A 7= sk e e
AT RSRY BN A R . B AR 2010 A R A PR Rk
AR (TE=4.2%) ARBIEAL T S PR, b
B 2010 AR AR R LI = 4. 2%, EEAE T4
AR (PTE) e 2006 4F 4 i $& F+, 15 8] 6. 1%, 2010
A rp [ R AR P LR SR (SE) FBEE 69. 1%, 3F K T
SOF S HU LR (T4, 7 %) o BB 2 B AE P AN G 11 4F
Hh R Ak T RS L B e b R AR AR 2 L 7
WEETHRA.

®3 HEMREFYERSEMEHELRE

2006 4F 2010 4F
DMU
TE PTE SE RTS TE PTE SE RTS
[ 0.020 0.022 0.893 IRS 0. 042 0. 061 0. 691 IRS
DAY RO & 0.179 0.294 0.764 0.187 0. 401 0.673
22 - R 0.106 0.378 0.569 0.110 0.376 0.573
T SF- 45 340 % 0.253 0. 349 0.814 0.275 0.329 0.836
RO RR 0. 209 0. 334 0. 765 0.224 0. 359 0. 747

4.3 A4S
HRE—FEEER, Lo s HdR5E5E %
FARTR, — A E R FIR B EER R,
M 4 7T LLE 2006 4 [ 0R 43 BE 80% (TE)
K 48%% . [ B Y R RAK 6. 7%, 2010 4F 13K 43 Bl 8%

FPBE 38,300 SR P HRCEMER R E 18.2%,
5530 Y X B ORI 22 BE ORI & 21,300, BRI
SR A3 TIC B MR85 A B R AR T (SE=98. 6000 . F i
TR B K B T R R KR R B (PTE =
38.800) » S o [ R A3 i 280 Hh LA U R L A
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2006 4 2010 4F
DMU
TE PTE SE RTS TE PTE SE RTS
b 0. 480 0. 605 0.794 IRS 0. 383 0. 388 0. 986 IRS
DAY RO & 0.612 0. 760 0.815 0.596 0.769 0.793
EIREop ) &3 0.488 0.540 0.908 0.639 0.709 0.861
T SF- 35 340 % 0.518 0.531 0.971 0.537 0.564 0.946
EEATEE S 0.547 0.611 0.911 0.565 0. 650 0. 885

4.4 AR A

AR RS T 0 e 2 g A el A A
P Sh 2 PF KR IR 2 B R I 2 — . R
5 AT L H, 2006 4F AR N H B B8R N 32.4%,
A S R L R B 476 %45 KU L 35 U 43
27, 4% A 14, 4%, v E E R R 8% (TE) R
53.3%, L B HROR(TE) @ i 20. 9%,

2010 4F 30 A~ W F AN N R S B sk R R

23% , 1L 2006 4E FRET 9. 4%, 0 P BRI . L Y
X sk R IR A BT R BEL 4y 0 R 34, 4%.19. 1% Al
10.2% . " AR H &R (TE) i 38. 3%,
2006 4E T RET 152 AH A & R CF AR 15.3%
AR FE(PTE) Jy 40. 6 Y05 2006 4F F [ . {H #LHE 5
R EFE(SE)94. 3% . BB B (RTS) f 2006 4
14 3efs 184 Bt A0 Ay 8 O, S e v R RN 1 A
BMK .,

x5 PEANRBEANEERS&ENFEHELR

2006 4F 2010 4F
DMU
TE PTE SE RTS TE PTE SE RTS

[ 0.533 0.770 0.693 IRS 0.383 0.406 0.943 DRS
DIRIR 3 0.476 0.636 0.788 0.344 0.437 0.799
2 M- B ROR 0.144 0.407 0.679 0.102 0.362 0.625
T T 14 44 % 0.274 0.388 0.713 0.191 0.252 0.731
JER 0.324 0.473 0.733 0.230 0.329 0.739

s uim B 5k 1M 2 W T B R ROR B TE R X ) A — 2D S

=A A

A3z M DEA J5 3k, Lh 30 AN R W AR TR
2 T R TR 28 5 R R0 L A 80 3 R LA i L O e
o ETE R B 4 4 E P R 5 & O
PEAT HE B A I R TR A AR RN R v
G BT 5 FR AR A B R ROR B 3k S K CF L E
417 P 3 Dok 3 R A RO KL L B e v A AR R
(R RNIUE /NT =TI R Y % S N o A I ST 7S
2% A5 RN O T A B R R R R LR A R Y
ARIB f K HP BOR JOCRAE 2010 AR AT T T B
HLRE A2 I AN 2006 4F | 2 38 22 9 2010 4F 1Y 38 8, [
[ RN SR IR A VA I R T NN NI 7 3 2 2 S
Ji

w7 TR A 5 e R S S T A 4E B PR S8R
B2 R 7= R BRI T P B R ok
T 0 RBI 3 A B A QT 7 TS B P 2 KCE AT A
TEAR R ZZ M . MBI 7E 2006 4F K& 2010 4F 3 12
LB . I B Bl 2006 4F & T B CFB{EF] 2010
R T B EHE R A . ROk b B AR A AR
AR R LN R BRI 4 A I T R AL R
P LS B ORT . IR 23 S IR RE A 7 B R S50R i IR
(1] 8, HLAR B 2006 4F 2010 4F #9038 4 i R 2L
R LR R R B TR AR AR (SED A 5 B K IR
JE B Th X — B G n] RE Sk T I R #OE O E T
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Comparative Study of the Efficiencies in Knowledge-Based Economies in China

Hu Yibiao'*, Song Yu®
(1. Macao Polytechnic Institute; 2. Macau University School of Science and Technology, Macao, China)

Abstract: In this paper we make use of DEA method to measure the technical efficiency (TE), scale efficiency (SE) and
the returns to scale (RTS) in four KBE dimensions of Knowledge-Acquisition, Knowledge Production, Knowledge-Distri-
bution and Knowledge-Utilization. The results show that: 1) in Knowledge-Acquisition dimension, China shows an opti-
mal technical efficiency but gets the Decreasing returns to scale (DRS) implies China’s inefficient use of their resources,
which resulting the scale inefficient in China. 2) Low TE in the Knowledge- Production dimension indicates that China is
still having a big gap in the R& D and technologies innovation between international. Increasing returns to scale (IRS)
shows in 2006 and 2010 implies the lack of R&.D expenditure and Intellectual Property Rights. SE from 2006 is higher
than total average whereas 2010 is lower than total average which reflects that the SE is regressing. 3) Knowledge-Utili-
zation dimension on both TE and SE are inefficiency, TE decreases in 2010 but SE is closer to the optimum efficiency.
The RTS of 2006 has been increased but decreases in 2010. 4) Low TE gets a serious impact on the total efficiency in
Knowledge-Distribution dimension. IRS shows in our analysis implies that Chain needs to increase the education expendi-
ture and school enrolment to improve the SE , but the SE from 2006 is lower than total average SE whereas 2010 is high-
er than total average SE, which illustrates the Knowledge-distribution is improving and reaches the international level.
Key Words: Knowledge-Based Economy; Knowledge Acquisition; Knowledge Production; Knowledge Distribution;
Knowledge Utilization





