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Abstract In this work, we used DEA model and Malmquist index method to evaluate the efficiency
of input-output and the TFP (total factor productivity ) change of the equipment manufacturing
industries in Northeast China in the years of 2006 and 2012. The results show that the advantages of
the equipment manufacturing industries in Northeast China present a mutually complementary state.
Seven industries in Liaoning province are in the stage of the decreasing returns to scale, while six
industries in Jilin province and three industries in Heilongjiang province achieve the best returns to

scale. During the six years, the TFP changes of the electric equipment manufacturing industries and
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the special purpose machinery manufacturing industries in Northeast China are the biggest. In

addition, the TFP change of the computer, the telecommunication, and other electronic equipment

manufacturing industries in Heilongjiang province and the transport equipment manufacturing and

general purpose machinery manufacturing industries in Jilin province are significantly higher than the

national average. On the basis of the analysis, we give the adjustment values for achieving the best

index of input-output level of the equipment manufacturing industries in Northeast China.

Key words

efficiency evaluation

e il vl A R B A AL SR A R 2
2, o — A G 2R A 1 A B S 0 1Y
HERIL. 2006 4 8 5K & A [ 55 B 06 T m i
B B AT R LY L B TR
il X [ FR 2 9 % ) R A ARt
Tl B b 2 v 2 % o 2l 55 Ry R AR I HIL X
FA HRNE 2 AR A Hp E Tl FR R Z FR.
2006 4FZR b =4 e A 3l Tl 85 8 7 (E 5 4
Y 6. 10% . Horpr | 323 3 i s 25 11 1 ol & e 4%
I LT A& T 2 E W 14.24% 5 TR
B 10. 66% , HUR ki F 13 £ il 1 Mk Fn % ik
2 b 4 ) 4 9. 69% Al 8. 85% . 2012 4F:
A b = 4 B A% ) il Tl Y R 4
6.34% , H. i 22 38 12 iy % A% i 8k B o b
14.38% , 7 A1k e & s AR b =4 VR 4 il i
Al A 15.76% , 35 PR TR I 1l Tl Y
B R, A 10.81% . Kb =44 ik %
8 L R L 35 5 o i M T A B A ) o 4
[ 12. 16% F1 10. 63% . X HoixX JLAEASfL AT AT, A
b= R &l 7 4 Y A R i, D
e AR A8 1 28 T 32 i 1R A il 1 ol T 4 [ 1) ke
5 H AR . 4 2R b 3 T i b B 54 1 b Ak
RUEATPEH , X FHERE =k & e AL B R L
G AT RO IR A A B R L.

H BTGRP B 7 7k B S 45 Mk
(data envelopment analysis, DEA F1) =3 H]F
A PR TEAY (R R TEAR B B AL A T A
TP T A KR By BE B Malmquist 4 77 R 45
kD & Hodp ) 78 X6 45 AN AT I RCRE
DEA H57 Je JCAH R o5 i A5 70 1 2 FH & 2295 1
s HAEE . [ A2 3 X DEA 8 ) 4
ST AL By . o, R S B e
AL AT AT 954 45 M g i RE VR A AR b4 7
A IR R AT Q3K R A DEA B8 T4 4

DEA model; Malmquist index; Northeast China; equipment manufacturing industry ;

RERIARZE A 7 i % b st v i 7= b 6 4 1 b ik
FIYERL i1 4347 3 7 BUIRAN SE24 KL R DEA 45
RERG TR A I RCR AR a2 1]
SYSERRAESEATINRE B IE2E ) 32 ] DEA AR
A 14 TN YR A= P2 RGBS TN, T X 4%
ATE AT 85 4 M. BRI B 22 3 Rogge N1
Jaeger' " iz B TEJG 1Y DEA F5ERUNF Ly A1 sk i 22 7
$ b, DX T 4R 12 53 A RN T A B A 25 238
FIVF- ; PEPE A 243 Sala-Garrido 25 FI A A 25
2510 DEA RGP () 8CRE TPEA.

Xof 2 % il e b 7 1T (A BIF 58 e Ok R 22 5 4
S LA RIS 3 P 0 A 2 R 4 1 L
PRI G Y E S ST A TR X e 4
T 5 i R 2R AT 43407 5 3 AR AR X 1993—
2006 AFEARL =45 e A5 i 1l 1 DX IR ST AR
OYA AT AT s T TR AR 32 B XA
R AAE BT L B T AR A8 il L AR A Ol
TR 25 RAREAELS) b o [ 20 45t 15l R&D 5k
RN A R R M 52 R R 17500 ; B
AU BT AR R A A AR TR A

ASCiE A DEA AR i () RIS I £ T A8 A5 A
(BC?) X AL =48 2006 4F-F1 2012 4F [] (%% 4
15 ML BCR HEAT 40, 38 i Malmquist $5 %06
2006 4FF1 2012 425 25 il Mk AR AR DLk T
TXFECATHT. AT B 2006 4F [E 5k R 2 B 4
PRI IRDEHEAT T ML LUK, AR G2 Tl H b 2 4%
) 2 Ml SRS ICRSCRR 2 R A 1 ) R, A il 3 ol
FENL AR S 2l PR A R TR R A
Ji e g il e M Jie M B A (2 2 T R ke
2 il M B 2 B A B T ) R e

1 WARFTEREIRIEE

1.1 HIRERSITE
Bn s Ak e R i SEE 22 H Charnes



%5 1) Thipes , EHIET . BT DEA AR 0 AR b A Tl i M 2K 45 1 1 b T 629

AT L S P R B R S AR T
W2 B AR Z 7 H B YR B 5T ( DMU, decision
making unit) Z [A A AR XA RO R, BT FR R CPR
BERL. Banker 851X C°R BEALHEAT T 8cak, A
YA TR Sy U 25 W] AR (1) BC? B 3%
BEAULE AR RN OR8], %
Dy AT ST DMU (0« AR A 380 PR )y
2. i T1E58 DEA 9 C°R BRI 1 pe 3 BN
DEA 3, B3R W20 [R] Bt A ARG 850 A FASE
AR HIL, 7E CR B2 A DEA 3L
B, Tk X2 AR ROR I R B ROR AN [ 75
(), PR UL 4 FH DEA ARG BC® BEAT 1M

AR SCR FHFE T 0 B BT R AE TR 55 /)N
& () DEA f8 BC2MY! ik F .

min[ 0 —e(e's +2's7)] = hBCZ

n

T <
z;xj)\j +5 = x,
i-

BC?

Zyj/\j - s = 6Oy,
j=1

;/\j =1

A, =0,j=1,-,n
st=0,s"= 0,0 JoFR
Hrr e >0 RAEFTHEKRAETCTGS /N,
(1,1,--,1)" e E",

e =
e = (1,1,---,1)T e E.
A e Al REEE N
;xj/\ij,;yj)\jByBO
TBC2 = (x3y> ]:l " )

2 =LA=0,j=1,n
Horp s RSCR” (B CPR FHY DEA Z0CR{E) %

FBARMFE” (B BC* FHY DEA BCR{E) 5
BT B e FH.
1.2 H#EEE

ASCBARIE T 2007 4FE A1 2013 AECHE Tl
LTSRN . T M 2013 4R DR A2 i s
LTS i b | A R RV B A R S T B
AR SCH 2013 47 9 VA 4 i 36 Rk % AR A
25 R B HAth Az 5 1 3l =2 R Ay 2 3 3
B 5L 5 2006 AFRHEDEAT iR, % e F)X
AR 28 1 1 Ml 45 A1 A3 ATl e TR A R — Bk
FERRBEUAN T R Tl 88 (8 =B S I A
7R (B A TT) 3 AR R 7 AR AR, R
[ B S T SISO AR N 32 55 L
A 4 TR AT bR

H1 T DEA BEAY — fi5 2R 45 A F1 7 H 38 bR L
NN TS TN BT 173, AR S0k
HRR VG T 7 B B N S A R (b
TRFREERE ) Z A4 E 25 N4 L A VA IXORI B R T
YERPEM B0, 38 FH Tim Coelli 4w 5 ) Deap2. 1
AR, R DEA SRR —jBe 2 A R
W25 Al AR ) BC? AR5 AT Malmquist $5 5032 %5 2 b
2 T 35 b 1 2 5 1 8 b R A T A et
SR 2006 AFFN 2012 AF ARl =48 e A5 il ik 44T
b B A 7R R B 6 AT [] I RICR AR AR B (DL 3%
1), AR CE R %5470k 43 24 ) (GB/T4754—
2002) , H E R AL 4G 7 ATl K, Bk
by B SR B 250 1 1l AR A5 SR €395 4 il
Soll, Hy €34 (P FEITE A, g €415 3L
WAE S H A I il v, R C40 ;& FHIR & il
ol Ry €365 38 3 iz i s A il il , o €375 38
A, R C35.

F1 FI=E2%k&FHNELFRERUERERELTL

Table 1 Efficiency values and changes of equipment manufacturing industry in different years in Northeast China
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Fig.1 Scale benefits of equipment manufacturing industries in Northeast China
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Table 2 Average efficiencies of China equipment manufacturing industries in 2012
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