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2005—2006 1. 072 1. 135 1.011 1. 060

2006-—2007 0.961 . 229 0. 984 0.977

2008—2009 1. 067 . 143 1. 057 1. 009

1

1
2007—2008 0.931 . 928 0. 909 1. 025 0. 864

1

2009—2010 0. 960 089 0.976 0.984 1

1

2010—2011 0. 890 140 0. 935 0.952
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2011—2012 1. 036 025 0. 968 1.071 1. 061

2012—2013 1.028 0. 943 1. 051 0.979 0. 969

2013—2014 1. 031 . 985 1.023 1. 007 1.016

2014-—2015 0.978 . 872 1. 008 0.971 0. 854

2016—2017 0.962 .098 0. 986 0. 976 1. 057

2017-—2018 0. 905 . 969 0. 909 0. 996 0. 877

0
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2015—2016 0.914 1. 026 0.911 1.003 0. 937
1
0
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C34 0. 989 1.032 0.991 0.999 1. 021
C35 0.976 1. 031 0.970 1. 006 1. 007
C36 0.984 1. 048 0.979 1. 006 1. 031
C37 1. 000 1.077 1. 000 1. 000 1.077
C39 0.937 1.037 0. 935 1.003 0.972
C40 0. 943 1. 035 0. 966 0.976 0. 976
C41 1.017 1.026 1. 000 1. 017 1. 044
HE 0.978 1. 041 0.977 1. 001 1.018
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BRI AA FEE B FE T ERERA
AR E WG] IR0 5 7l BB I AR T AR e BT R
LA R KT BEAR S Ty WA S AR 22 5% 5 1E
BIHT Y 32 A B K 4 A T8 3 AN T 3R R TEURT 4
ARAF I BT 7 K 55 4 )5 T 3 4k Re % 4 3
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BRI E &A= Fe KAk B A S bR ok
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gha LR sy AT, g ar an R M RIA

TEPCH, /EFFCH, /TECHCH, /PECH, /SECH, =

a0 + a1 Agglom, + > Size, + ;s R&D, + o Market, +

as Finance;, 4 a5 Urban, -+ a; Economy;, +¢, (7)
K s ar ~ar 53 0 R 45 il R 1 1 0] A R8s 00 MR
B e HBENLIR 220 T A i WEWITF 5 Thr
Ay MRZE IR ES TR 6 .
4.2 EPALERSH

X T [ A RN R T AR Tobit AL, iy T 4% A 2
AR S BB FE 4 e i A R LSDV 3k i 45 [
8 AN Ak TR R A I . I AT R SR K ALAR
PR 50 XTI A FEALEOY, Tobit MR A Tobit £5 AL
TR . 2ok 3o, A A 0N RN B[R] 380 6 38 AN A AE
B PR TR & Tobit KBRS,

B 28 7 AJ 1L BE L Y Log likelihood 4% K, H.
B B EMRL N p (A2 0. 000, /hF 10% , AN
R A I 2 R AT

kRS TEPCH il TECHCH 7E 5% By i
FHKF B A, X EFFCH 78 126 1) 2 2% MK
b AR AR T S TR Ml A SRR B R S
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x5 T=EiHMA
AR e 5 e 4 B 75t X VRS
TEPCH SEF TR
EFFCH HA MR
B R A TECHCH HORME LR DEA-Malmquist # %
PECH ali B AR AR
SECH FBLROR
2 2 1 i ol Dl N 2 e X4 3 DA I N 008 /4 2 i o i Ml N B o 4
Agglom 7ol 4 B R "
SO E B i
fift oA e Size 7l B 45 4 i ol Tl B
R&D [V Z PN BUROFE 51086 & J8 (REDY & 2 A /GDP
Market kK AR AT R 5 U 7 B /A S i B e 4
Finance st R W/ GDP
P i 25 e Urban WA Ak KT BB D /X R A MO
Economy Hh X 255 K R X A\ ) GDP

®6 METEMAESIT

A ¥iME bR 22 f/ME RME
Agglom 0.682 0. 394 0.135 1. 515
Size 0.516 0. 383 0.070 1. 284
R&D 1.352 0. 390 0. 800 2.320
Market 0. 735 0.093 0.531 0. 875
Finance 0. 209 0. 049 0.142 0. 368
Urban 0.578 0. 610 0. 452 0. 682
Economy 3. 847 1.495 1.335 6.535
=7 BA Tobit BIFER
75 TFPCH | EFFCH |TECHCH| PECH SECH
—0.517] 0. 286" |—0.541**| 0.160 0.127
Agglom
(—2.02)| (2.36) [(—2.47)| (1.57) (1.32)
s 0.440 |—0.258|0.602"* | —0.162 | —0.0991
ize
“ (157 [(—1.95)| (2.52) |(—1.46)|(—0.94)
0. 263" 0.0785 0.0498 |—0.0288| 0.109*"
R&.D
(1.74) (1.10) (0.39) [(—0.48)| (1.92)
1. 965" |—0.846"| 1.643* |—0.561*| —0.302
Market
(2.59) [(—2.35)| (2.53) [(—1.87)|(—1.06)
. —1.893"| 1. 407 |—1.915**| 0.468 | 0.959*"
Finance
(—1.7D ] (2.68) |(—2.02)| (1.07) (2.30)
0.953 |[—1.282*| 1.402 —0.566 |—0.731*
Urban
(0.81) [(—2.30)| (1.40) |[(—1.2D)|(—1.65)
. 0. 240" | 0.0940* | 0. 246 | 0.0732" 0.0219
Economy
(—2.45) ] (2.03) |(—2.95)| (1.89) (0. 60)
0.170 | 1.544™ | 0.379 | 1.374** | 1. 181"
cons
- (0. 30) (5.78) (0.78) (6. 14) (5.56)
Log likelihood| 48.58 22.02 56. 56 58. 94 14. 92
Prob>chi2 0. 000 0. 000 0. 000 0. 000 0. 000

G R AERAGT R Gl A BER R 1%
5% . 10% 51T KF E 8.3 s _cons 4 % 30 ; Prob>>chi2 h K F
J5 A7 W A A HE R

P H AR R AT R A R R R Tl A s T A

v E] 4 T 2 R A 7 SR AR 2R L G

AT 7 SR % U6 T B A% % 1 3 . 7 ol A R A

il TECHCH X} TEPCH = A= it [] % W , 3X — % {0

5 2R A0 b DX 5 ) Ml & SR S B IR R A — e
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25 il kA b TG BB RE T O 55 L 0% HEAZ O
ARME L 2 1 45 ) 81, 2 22 4 b 78 I o 1 i S5 m T
FL B E R L RA T 4 TRl AR R DL B
BIE BB FE K XA =l B XA 3 5 T 3 0=l &
JEALEAH 3 H L Al [ PR R AN R L
BN S8, TR B2 R RN A 15 B 7S 4 KA
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Total Factor Productivity of Equipment Manufacturing Industry

in Northeast China and Its influencing Factors:.

Based on DEA-Tobit two stage method

CHENG Min

(Development Planning Institute of Heilongjiangprovince, Harbin 150030, China)

Abstract: The DEA-malmquist index method was used to measure the total factor productivity and its decomposition efficiency in Northeast

China from 2005 to 2020. The Tobit model of hybrid panel was used to test its influencing factors. The result show that the equipment manu-

facturing industry in northeast China is driven by the“Single track” of technology progre-ss, the overall efficiency is DEA efficient. Its growth

rate is restrained by technical efficiency, the pure technical efficiency loss is the root of the technical efficiency decline. The development of

equipment manufacturing industry in northeast China has the characteristics of industrial heterogeneity and regional heterogeneity. Neverthe-

less, the main performance is the drag effect of technical efficiency. Increased government spending on research and development, increased

marketization and regional economy developed could raise the total factor productivity. As the degree of industrial agglomeration and govern-

ment spending increased, the total factor productivity declines. The size of the industry and the level of urbanization are not directly related to

the total factor productivity.

Keywords: equipment manufacturing industry;total factor productivity;northeast China; DEA; Tobit
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