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B APEZFhRgkeEaT, SRRLFEEIAEIENEFK. TLZF0RRE ZIERSEZFEIE
AR EZHEIN, MR IZRF T LR EEE, TR EYBBIEFREEGEAKFLTRFR T LZF
IR ZFEM 2 BRE AR A F e RSN E T kit FF 5] 1992 4——2002 S AR E 30 N4 T A
R AT R TSR E MBI BE RS T R TR EME, F46EMEKIE (Panel Data) ¢ B &8
HEZFARE (FEM), B7E T AR RN AER T LZ5FEFERFGRE., KOATER, REREHR
3G R AF AR HAR T Ao IR AT S He T Ak 038 Kb B HL ok Bh R AR A 89 R, 1992——1999 #iE], FE T L
ZFZIHMAHBFIE, TENEAESREY T LB ENBIREEFRFH T, A, HUE I LZFGHE £
FUEZREA, db LR EAEZOL R R, AR 1999 & F E Tk ZF#HANT —NEHMERGITNER, T8
Lok 2 7k Z bt A AL A LR TAL BT RAFG T, 2FERERE, PPZIE AR o) TR B SBL".
k409 MR ZFER; EAKT K, OHREE

T ES%X5: F224.0 LARAFIRA: A

1 5%

HEE 1978 FRUE TR LK, fEREE BARG TR A LT, A BRI R R K P (R 22 8
WAEY Ko AATE S o1 5, W (A3 GDP FrifEZE )\ 1978 4E (1) 330 Jo L F+#1] T 2000 411 1366
TG HRBUR N T A UK KR R AL ) S5 1 HbR, SRHR T — BRI X IR0 BB LA /Mt X ]
H DT PR R0 22 570 80 0 SRl R e 2k X N 5 1) 5 B il A R D 0 L Sl 85 30 22 s 40 ) 0T AR S vl
DX AR B LA T T e P s T A E R W BT KBORMERAT DO e
M R I H , EFRSEAE PO LA TR VG s X 3% R X A A RO HbIX, [
FA VR A Az HE— S R T IT R R 2 s PR st X 200 R T3 H , e H
HHER M BCE A L SRRk 2R S 2 IR A5 7 T 45 T L BG5S

MGk, T EE TS U ARG R @t FE v, (R E N T — AR R
SR, WXL Z N AZZ DN, WX s NiZiai. IBa, R a1k S8
T E X 22 R, s T2 AME TR OSE N R AR E X i TV 2 %%
J1, INEFRAERE T SEO X E RN E. —LHF5Y (4 Fleisher. Chen, 1997) K [E Hi[X
FERE PR S DR A 45 g v e O P 1 DX AR S SR B R T 25, A kg o S BURT X 45 0 M X A S 4 e vh
PURBHLIX 7% )5 T A< S M DX (R AR o (RTINS0 AN ) 1 e 3 4% 1t B 1) T X 26 X (¥ A J#€ . Chien
il Feng (Chen. Feng, 2000) 7Eft 1978—1989 4Eth[E 19 AMG LI HIFT, #hil T G A
WG K R EAE DA B A 1R R AR D RE 8 6l X 22 PR 7= A e o T — 284 5T (Yue,
Changjun. Hua, Ping, 2000) 5% i T AS[A] Hb[X (1145 i B4 78 B S 80T AN X 32 ] 1 2286 . Young
(Young, 2000) A Ay b X P SR B e i X 22 B 7 K () S, DRR X P R T 37 R4 4 A A Hb A
b ) 3 PR C R 5 AS M LR AR . B OO S B IX ZE BRI R IR 4 Ny SR R
X 25 (J7) %, 1998; Rozzelle, 1994). HiJj AL Syt (Raiser, 1998). JTUFLE () H:
X 25 CEG. TN, 1995). A0l & Hemt e iti [ Hu[X 22 5% (Demurger, 2001). IXLEHfF574%5
RRY AT 22 R R IRZ,  (HH P R BB a0 343X AR 720, AR 77 2 3 1 S
REHEFEUX 2 51— AN EE RN HIE X LR Z 2 i SECX 2= 5, ARSI X 2 57



SN AR REH S T HAGE DX 2257, X OREF B 25 I RF SR e 1S KO AR . P A
AT FH SEAIE (10 75 VR AR 8 70 BT 254 DR 30T ML 2 S KO I, 5 ) i 70 24 M DX P DR 3] L X 7 S ) 5%
MEREFAEXT .
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WK 2R, X BRI 5 R SEBRNKCTRI ek Lo =ik, SOl B 22, 1%
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RIBANE R ZZ AL PE N ZE DO IX PR (0 25 X AR IR 3, A S 0 SRS R 55D
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A BB [ U A 25 5 R VR 9 Lok BR300 M X TNV 28 P 22 BRIV SR, HE ) 48 s IX Sk e o 22
RIS IAL

45000
< 40000 m
@5 35000
~ 30000
Z 25000 =
% 20000 m el
= 15000 [ m
=% e n i i
< O | | | | |

1992 1995 1998 1999 2000 2001 2002

Bl — ORI A 38 Tl 3 i

2 AEPERIREUNARS B AR 7 PR TE AR I B AR

M AR B T2 5 R AR KPR R AR P10 R 58 20 0 T s - s DX P8 PR 3% S PR 15 D0 55
FEATSCHE T A OCBE . itk &S0 IR IR 2e 5 A TR ——A AR B A2 o iy
AR ([P A R 25 i 294
21 AFRBEHNIES KSR

J R A BT I [R] I S R 2R 22 AT USR] DR s I 5 5 e R (K VA EAT T 9. AEZ IS
WIS AT, AU BRI B AR SR AR, AR ISR AR, IR SR B
R AEERE R NG RN A R B B RCR (AR R A KA AN T I

R IR BOR R R IR 1) 2 TN Malmquist 227 R 35808 -

C.5) Fifu 5 C’S)é
c.s)  Fu'.x'|C.5)

1 1+1 1+1
F" (u X
7‘[ 1 1 1 ?
+ (ut+ ,xtJr ,ut’xt — L — - -
F, (u , X

L SCRTRAG R D BARTE D AR AL = BRI B ARCR AR R AN 7 (A0, skiizln, 20000, BIAER
Bl s e HER A MLE (C, S) &M, ETBANMEAKCZLR (SEARIELH) N



C.S) :
c,s)

C,S) Et (MHI,XHI
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FET BN BT B AR AR AN
EH—I (ut+1 ,xt+1 C, S)
Fl.’(ut,x’ C,S) ’

ACt+1 (u”l,x”l,ut,x’):

2.2 TEREEIN ] AR

MR (panel data) A FRER AT 41 _LEPE 2 NI, A6 1K Lel i b [7) B2 ERORE AU (&L
P B REAS K o THIARCBHE T R BPRARLE AT 20 4E kBT AR EE R R —. Saism
B ol i i ) e 2 Btk Bl Aske ke, A P T AR B R e GRS = 5 I A £ (Hsiao.C, 2003):
(1) AN R R P TAS [ I T A SR AR R 5, (A5 TR AR B ok 22 A . S ] AR, AR
/DI tE . 2 A, EAMINEEE: (2) MR [F Rk B e AE AT 5L, BESE 74
WERETAT N BB (3D AR EHE el B A IR B8 5 42 AT I B AT 05T
TESE B R 2% R A K Panel data [FIABERE [ e 248 (fixed effect model, FEM)
FIBEHLZ N AR (random effect model, REM). 7 SZiEHF ST A1 — i i % K 1 Hausman 46 LA
iff 7 e 126 FH [ 5 2550V A 2R I A B ATLZS A A 2R o M AR T (1) RN A TR BT A SR I, o] 25 A 2R
EAFIEA (Greene, 1997). [HER MR, T LKA
yv,=a,+x,p+u,i=1..nt=1..T (1)

Hhyx, MIx K mt, B KxlnE, KBRELEN. u, WHEPREII. o, BRI
% (unobserved effect) 5l & fa ki 527G 1 [ E RV . EMEE T 52 v, A2 1), 7e
I T) P PR R 36 o AR U v, A ABE Y ol 220 W6 ) S RN 7 S A et IR A o BT USSR (10 A B TG
AT RN AT A FURRAE e BN AR B T T A2 4k (Wooldridge, 1999).

2.3 BIBURERST

A 25 1 DCRAE R DR DR 3R 1 0 AR D5 5, AR B B M . I BORAE R 3R
SORZHB D ) TMb 255 7 AR RE M o i A DR i D PR RO TV 28 B R S M AN RERLI 2], AR X
PG bR R, B DA — R R S R UEA T SR S A e WUR 2 s MR,
PR P S 1) [ YA RS 2R e 2 1 805 A ™ B i o A T AR R

N TG IR R e A, A A 1 b DA PR RN B e b 28 B AR AR SN R R AN AR
APER Z X TNV ZR B0 o 3B B BED D7 AR A AR W BRI PE DR 0 Sk, BEGEEN
SERNPEIZR 0 S LN R [ E RO A

Iny, =a, + Bx, + B,x; + B, Inx, +u, i=1,..,30; t=1...,6 (2

Iy, AR T AR t A TN x, AR | A AERSIE] t I DB ARACEIA T, AR i
DX TNV ACRIL I S s x AR T A LER ] t () T AP ORIR 7, S X T2k oF
(R x AR | ALERTED t 1 TSN . 2 BT AT 5IN5 8 ) N T2 18 B Bk
B 55 2 A R AR — AT AE, PTEA— B RIZ ™ A I OB A 3R

A R AU AR S B R U] AR BUBOR A AR R RICR AR A R . AEANKNITE IR
TR BRI AR DU AR i T8 2 T R BRI DR RS R 1 A AR SO ST G B . A ST T 1%
FESCHG A X AR I HAKCP P RICR R 7300 1, AR5 138 4R I AR R HE S B A5 AR R AUK
R AR A 7o XPR AR BT 58 H R 2 S T RAA IR 12 DX AE BRI R (K Z2 B, i X Ao
RS GEEMATAER . P DR P R RO @y s IRIREEZZ BN FARIKT . BeRRaEE L
1 E M BCHR LR A5 257 T AIARAS ZE S N ZR S VEFR AR, 7T LAE B 12 M A e X B 22 S ) 32



EARbS, BT DUR A I e gk R 1) T BRI AR . e M E R A BAKPARE . &
FORA ST R i, MR T S T2 B R R e B T AR

gity BRI AT A, PALE ORI B I e RN (FEMD AU IRAT TAERT 58 BE o) DA B 2R 7 2R
PN LA LAARBED R0 T2 B, 3T DU 20 X BR300 b 28 5 1 5
3 HEEATHEER

TR LA HE(E 1992 4RI UL T B 2 Bt 2B A R (O SOR  Ke, ]
I PR 56 A G4 TP 2E G RS T A TG T4 0807 T AR REAT T B AR 0
IARERIFE TAEMRI MR T HobE, W4 1992 4EREIZE HHER R e 1A 1. 1995 4F T LLIA Y
S SBLIE I B B R A6 S 2 B K7 SR AT, BT LA 1995 4RI 48 -1
K ZAKEAR T . DUG BAEG T LR e 88, B LA FE 1998, 1999, 2000. 2001. 2002 F 4
VHRAE A= UL T . BAREA L,

BrERE &4 HRK. R0 T AR RIS BRI, R4 30 M. FIAK.
BRI (1998 (R4 INEOUIIBLL ) TR ERE b AR, g T 4RIE# I ) 1
I A eI

HRA LB B T 28 RS SRS S RO 00, 268 5 1 (A T A (1L
6. WA A TRIRE (270 1ENPIR GBS I e br. 68 A A (120D 1
WP RE R E AR RR . SRR N (1O M BN IR . 7= Hy S bRk ) Tl 4
MM (270D $5h. T WSBRUAR OB, X AEAE 0 TMVBEN = S RRIAT T E T L 1 P b
B PR HRLL 1992 I HE, K HER T EOME TR AL BT A S T P [ R AR B
RGO R B HIIT A= A0 PRI : (CEROC, B2 X, 1998).

ST L3R HAES SO MR I T AR « AR I TS0, 80T 30 AN T 3R I kT
AN TR AR ARACT R 7RI T30 44 AR 7 38 TR R R DR T PR (4 3% 1.

Pt PIE S H I N AN T 1 P AR ACT R RS IR 7

1992 4 1995 4 1998 4 1999 4 2000 4 2001 4 2002 4
HuX BEARIK | B | HARIK | 2836 1 | HAIK | B | BARIK | R B | BEARIK | R | HAR K | e | AR K | R

S 7 e I S 7 i S 2 7 I I P v S I 1 e I S B 7 s S I 7 e B
M 1 ]0.7091|0.8502|0.7208|0.8616|0.7078 |0.9380 |0.8187 |0.9788 [0.8835 (0.9674 (0.9400 [1.0330
T | o 0 [0.1109(0.1444|0.1024 [0.1842|0.0982|0.1891|0.0977 |0.1670|0.1087 |0.1680 |0.1025|0.0914
M 1 0.9191]0.8695|0.9380(0.9124 |0.9078 [1.0033|1.0264 | 1.0073 | 1.0474 |1.0438|1.0009 | 1.0892
i ezl 0 0 |0.1073|0.0776|0.2166 [0.1386|0.2665|0.1447|0.3319|0.1683 |0.3583 |0.1516 [0.2012|0.0907
M 1 |0.8407|0.9441(0.8290|0.9050|0.7910{0.9595|0.8710|0.9975|0.8837 | 1.0232|1.0902|0.9775
e ezl 0 0 [0.1299(0.0940(0.2176(0.1193|0.2208|0.1074 |0.2474 |0.1736|0.2037 |0.1609 |0.1871|0.1370

N AP ] S BN Al S AR AT S SR B REAT Hausman 66 Ry 6 45 R W& 2).

6 445 SRR W SR [ 2 2 A

RS

1992 —1995 E Mk 1) Panel Data B K Z4UAl v 25 SRR GE TR 56 45 R A«

Iny, =a,-0.106698x! +0.642715x. +0.740028In x, (3
(-0.869877)  (4.639170) (9.007567)
R?=0.997334 Adjusted R?=0.994175
1995 F—1998 F /M Ii 1) Panel Data #2741 2 50k v 45 ARG v R 56 45 SR 4 -
Iny, = a,+0.868801x, +0.846395x, +0.5516441n x, 4

(3.434180)

(3.982137)

(10.06936)

o PR (20, FIJT Gauss #5321 41 1 [l 2 R WA A .




R?=0.995506 Adjusted R*=0.990180
1998 H=—1999 FE /MK ) Panel Data #5574 [ 2 H0 il v 45 A Se TR 56 45 1y -
Iny, =a +0.550532x, +1.005699x; +0.360799In x, (5)
(3.087016) (12.96384) (7.032142)
R?=0.999554 Adjusted R?=0.999026
1999 F—2000 “F P 1) Panel Data #7848 2 504h v 45 ARG v 56 45 SR K -

Iny, =a +1.042156x, +0.481222x; +0.412466In x, (6)
(7.053070)  (2.905221) (2.129488)
R?=0.998081 Adjusted R?=0.995806
2000 4£—2001 4F PN () Panel Data # (1 S50l v 45 BRI G0 TR 56 45 5Ly «
Iny, = a, +0.745544x, +1.002408x; +0.9721941n x, (7
(6.574016) (6.849671)  (10.28592)
R?=0.999342 Adjusted R?=0.998563
2001 %—2002 F=MH AN ) Panel Data £ 74 il 01T 45 ARGV R6 560 45 0 -
Iny, =a +0.539327x, +1.170365x +1.104609In x (8)
(2.775863) (6.319414)  (9.274861)
R?= 0.999455 Adjusted R?>=0.998810

SR MDA 2 RN o, AE BT ST R I TE) B (R LR 2. IR 2 AT LUE Y E BT 5 i)
IS TR) B T A 75 30, AR 2 3 B ROIR 25 2 e A5 Ml DX PR 300 38 s X ) N ) TN R I 5 W 4
RIS o
4 SEELRKIDHT

T RCRARA . BRI LUK 4t N 38 DMV 3G e 52 m  eh AR R0 5 f2 (2) wT
DIES], BRI 7B, B, v B/l g T ARBED R RSB R
BEBFNNS NI TNV I AR A ) Lo 17 By 7 BE B A A8 TNV I AR A 5t itk = 8, B B,
i T R T BE S (AR A .l T A SCAE A T TR CEO v R R BRI, Al ] AN R T
N ARBAT VSR My, PRI — 4 1K) 5 SR o Bt A A it 2 TR FH 50 S AR TR B ) AR AT 224k
DTk 22 A Wi i 45 S T DL S AR B2 T VR F DG R W AR A AE R e 7R i af LA IR0 . HORIE
o DA R 8 4 = AN R MBS e 1 52 e LA S R A a3

SRR NI TN IMEL K SEME 1992-1999 4EIFITE MK th 0.642715 4524 1.005699; 7F
1999-2000 4F (1] X 424 0.481222; 1 2000-2002 4E [z 25 LT 1.170365. HA X A Tl
DI ) S /E 1992-1998 4 i 1-0.106698 ik - 71k 0.868801; | 1999 4F F %4 0.550532; fE
1999-2000 4F il X_E T 1.042156; M 2000—2002 F (i) FFEH] 0.539327. #125 Jli 71w ok
() TV 2 BFIG I R, BRI AR BRI RCR AR A LU B %, O 2% i b P 9 1t 2 e s
FIAZ % AR HL N o

it et AB TV I (0 AP 8 B, 1992-1999 4Fji] 1 0.740028 75y 0.360799, M
BIF RS, Ti7E 1999—2002 4F1 X i 0.360799 45 1.104609, ZHLH T WG [ Thtas.,
TEPTAIT ST IS 1) B A 55 <ok 38 TV 38 e i 52 (R AR A 2 R4k o —4% U B ih 4. X HL, alad 5]
N MBS IR A 77 BT IS AT, G 5 3 N T e J SR LIV AL (K1 0K, WFF R Gt A3 T
NI IIAE I RE M o AN R0 = LU T UK B, 7 1992—1999 4RI IH], A= e fn 4 5 F A,
RILASE 00 20 TV EE R BN SIS KRR, EL B8 <0 25 i 1) T 22 55 1) LR st M A BRI, B
X o) FRURELC I R FE AR I W/ s T AE 1999 4F—2002 AR, 2B s B E £ I B,
YL E 455 DM A RN SR RPN AR, AT S0 K, B S mEY
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Regional factors, intensive characteristics and capital investment



SUN Wei, HE Bin,WANG Zheng

(Quantitative Research Center of Economics in Jilin University, Changchun, 130012, China)

Abstract: There are obvious interregional disparities between provincial industries during china’s rapid economic
development. The regional disparity of industries is a most important factor to cause the regional disparity.
Regional factors such as original gifts, the intensive characteristics of industrial economic growth, and the input of
production factors are the main factors to cause the regional industrial disparities. The 7 cross-sectional
technological progress and location efficiencies of the industries in 30 provinces during 1992-2002 are measured
by means of the non-parametric approach of production frontiers. And by means of the fixed effects models(FEM)
of Panel data, the cause of regional industrial disparities is revealed. The result shows that the technical change
and efficiency evolvement take the alternative multiplier effects to the regional industrial growth. The Chinese
industrial economics presents extensive characteristics during 1992-1999. The investment and regional factors are
the main reason to cause the regional diaparities and the inheritance effect of regional original industrial gifts is
obvious. Chinese industrial economy comes to a new period of intensive growth since 1999. The definitive factors
to cause disparities between provincial industries become the capital, efficiency and technology. That means the
oblivion effect of regional original industrial gifts.

Key words: regional economic disparities; non-parametric approach; panel data
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