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DEA JEBEMIER . 228, W75 (2015 M58 [RIRE R T DEA-Tobit B4k
FIPET 2, T W1 5 A8 R RIS S5 BB B RORAE
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ZEPTRE . N AR DR PB4 0 m] RERE Wi S 55 #0 R IR G B
BORIPERZE AL, 3R 18I T ERAR R AGIHE R
F1 FETBHERGIER

o ‘ HiE ﬁ&%
N IR XEHE  NENERE PR XEHEF
Bl A% 12.918 12. 90 13. 606 0. 925 0. 965 0. 939
HEI S 8. 112 8.321 8.918 0.918 0.973 0. 946
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AN 11.616 11. 329 12.187 0.911 0. 974 0. 922
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P AR/ L WIS SR W B O S, BB AR B 48 9 S B ) s )
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BH AT 20 U B0 0% 38 0 RE 96 A5 R0 A 0 7 1R AR I B T, TR R R B B
1. 024 P HANTHE B35 = T/NVEBE BB 0. 997, RUJLARHTXSB) 2L
BRI RCE SRR E RS T/ 17O, T ECE IR TR
B, XARFZE BB IR R E T HACR g B — g S
INFE(—0. 045) 5 LB HEHWBEL(—0. 035) IS HU A 7 %, KA
BB ARG I 2338 0™ BRI N RE . TR0 h80E Hr B (0. 068) S8 fli it
EIUIE ) B 2, R RAER e P ) 1258 AR B4R TH™ B Rek

BT WIS BT R . BRATIN . WRCRYERE F iy KA 52
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FHESE SR T IR ISR . B, EHFE VB A 4207 i,
Hh e 5 by T SO AR S 3 BB T S A b MBS R, L
SN EBE B A E S B SRR, L SR A PR T
RORAT N . RIS BA R SEAE T, FRATIA NI T 52 9 A4 3 9% U
FCE 7 AR, TR R A BRA B SN s G, %
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ARTEFETHIEIRIC B8R BB O, B0, 2018d) . XLy A %24
T 2 AR I i O 1 S AR B A AR I A R AURRAE O/
WL B, £ 2017, MAh. FEHRIERTIE. BT R EE B BRLAN,
DX 28 1 5 B IR IE B AR AR AR SR . R TF R SRk Pl . U5 R
GEIRIC BB A . N H AR SR A S B TR G B . R T BEURC B
BORAE R T AR X S B TR . X 5 3T AT i BEE BUW AN
— 2 EFFRAWLRIESGER] . N DR A AR A $R TR 2 A o BN
7 AR (BRIE &L B, 2018),

F2 BENENSEFRENHITER
s £HAR SHAEA
2=
INEME HIPME XEHEFE  FHX  PEiX ARX
—0. 235" —0.009  —0.095"** —0.190*** —0.114*** —0.273***
XS
(0.033) (0.024) (0.013) (0.021) (0.02D) (0.032)
0.997 " 1. 024" 1.134*"" 1.135""" 1.576"*" 1.032"""
TAEHIT
(0. 040) (0.034) (0. 040) (0.039) (0.081) (0.027)
i o —0.045"  0.068"**  —0.035"" —0.079"* —0.081"* —0.079*"
AL
(0. 020) (0.025) (0.017) (0.038) (0.038) (0.031)
. 0.109 —0.008 0.167 0.167" 0. 005 0.732"""
LT
(0.124) (0.126) (0.102) (0.101) (0. 204 (0. 204)
—0.948" —1.855""" —2.40""" —1.066" —3.510""" —1.245""
A B AR
(0.563) (0.410) (0. 334) (0.590) (0.721) (0.521)
0.017 —0.305""" —0.113 0. 146 —0.102 —0.113
N FEEAL R _ _
(0.105) (0.103) (0. 088) (0.097) (0.351) (0. 154
- 4. 3577 1.572** 1.518" 2. 480" —3.454"""  5.067"""
e -
(0. 708) (0.270) (0. 440) (0.575) (0. 849 (0.635)
) 0.019 0.051 0.036 0.010 0. 101 0.004
¢ (sigma®)
(0. 004) (0.013) (0.011) (0.007) (0. 233) (0.001)
0.578 0. 874 0. 883 0. 707 0.962 0.082
y(gamma)
(0. 085) (0. 034) (0. 038) (0. 201) (0. 089) (0.074)
0. 604 0. 855" 0.332*" 0. 107 —0.312 0. 406
p(mu)
(0. 403) (0. 207) (0. 14D (0. 067) (1.40D) (0. 260)
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sae SRAEA A E
= NEREB MHRMB NEEE PR REME  ERE
0.026% —0. 053" —0.028"" 0. 026 —0. 004 0. 068 "
Ui

(0.014) (0.010) (0. 006) (0.023) (0.010)  (0.024)
SPECISRA 384, 32077 417.258"** 507.293°* 231.469°** 153.638"*" 180. 275"
L (D 31 31 31 12 9 10
A 434 434 434 168 126 140

He (DIFES R RIERAE; (2) 7 p<<0.01,*" p<<0.05," p<0.1,

h T e S HE PRI AL B SR IX 22 5, AT SRR
(LR [ ARAE AT B [R5 A 40 R RAKE, BIRERIS AR, . P
WX, o, AGHH X AT, K. WAk . A, B,
LHA . WA, WEE. WRE. TAA. KRB LIEREE .
it 1248/ FIA K/ EEETT . AR N 168 ASURINAE ;  #3 Hs X D)4 455 11 7
AL NS HIRK. HAE. BRITA. Z84E. 1. WA, Bdes
MR, 35T 9 A/ HIAIX, RRAE 126 ASUUMIAE s PU 30 X ) 55 17 &
PR, DI SEMAE . oA, PO AR, BEE. HRhE. H84.
TEBEAEX G R4 E /R AKX, 33T 10 M/ AR K/ HiET . FEA
O 140 AUINE . NATHSWHtETE bR L&, A REAL AT AE 7= oA E A2
HIEX TR, B FEERH X AR R A BRI R . ARSI S
B B 7E T EF L X o 7 (—0..004), {HFE R FFHLIX (0. 026D, 75 3 L X,
(0. 068) A IE, ULHAMIXSFZR . VU X 35 A TG I AR AL AS 1 P AS 326 i
FARBCRAW LTS X 55 208 0 IR B A JC AR I e AR A
2 ETbE, B AR 2 I T A

MWSEAGIHE LB, SRR R A4S R 5 AR B —E A
PE, (HAEF S RRIE E IR B — B2 5., AW FELR L rm. K
P X B BB THE Sy ) — 0. 190, —0. 114 L& —0. 273, 3 H#E
LK R, FeMIAS L IX S 55 20T AR 3 20 3% S HR I 0 300 A 1 i — A B
s KE 2 (A4 XN A W TR IE B ROR R R 1900 11,4 LUK 27.3 S E 43 04
PR X AL AN = AR I AN B3 TR S P X, &1F
SO 45 0RO TR E B R I T . AR R, PR X A sk e R
HH /N2 ) B AT 00 A e A5 B A 3 i — S SRz, AT Sl U VR 7 R
PETF 113.500, 157. 620 LA K 103. 200, s b DX A 0 U 48 A 42 T 19 7= H 4K
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R E R TR, WA H X T oA X . T 80F 2w shig it
BT, XS EATHERIAE 10K B B3, BRI EE
& R b R A P B AR, B ARG I SR T T AN RE
R 7 X B IR R 2 e

2. U5 HE FIRRC B HARBCR AL

ST BENLRTIT AR B BON AR A BRI FRATTHE— AT TREAS I N X
% HH R IRACE AR ECE (Technical Efficiency, TE):

TE=ELexp(—m) | vi—pui ] 4

b, BORKBER TE Fo8 55 H0R S2br™ 5] BEfoO™ 1 Z [ i L3
BUEFERITELO, 1ZI), HE ARG PG T 1, R LFHFN
Ay R . S AR, 2 TE BECY 1. B 55 HoF 7™ e K-F
HRACETHT I b PIMAEAESOR TR WA 2 T2 T 55 0 i
BRI R IR, RIEER 3 M mAhITHA R, RN TR IR E B 55 HF v
EC B PR R AFAE W ERFALE -

Fi— s BORSCRAERA N R B BB A & e, 55 B0F Sehr™
SHAEIAURAS T R OR AT e 2 Th) 52 0 e RS, S TR AE LS HE
TECN W W7 EAWEE KA TK, Al RES BT 7 4 R e, T
XS RALEIIE TR SCR ST N A 2O & 9 S DU T8 it
SEALER BSOS B PR IC B RO B IR e B, 55—, XK L ek
5 55 HE IR E BRI R R AR . B9 L L AT
RARMHLIX, BRIt at. B TLOR. TR T AERC B S A BRI
PR, MG THE . TP SHNSFETAR RO R, P55 A
16 X 55 HOR BRI B BORBLRAE 2015 4F 28 0. 967, & T HABFT A A 1 -
Vi 5 T S5 B0 BEIRNC B A SR R T 4/ 2%l DX DR 22 355 R R K AN
[ T35 AR AR A 2285, DT RE A 52 3045 3 5L 55 08 1) X iy e R Jre G
0, 20175 J5#. B, 2018e).

F3 BEETRNEHERERERARAYERNEHEE
1% 2002 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

JbE0 0.704 0.683 0. 676 0.668 0.661 0. 653 0.645 0.637 0.629 0.621 0.612 0. 604
Kt 0.744 0.724 0.718 0. 711 0.704 0.697 0.690 0. 683 0.676 0. 668 0.660 0.653
WAL 0.729 0.709 0.702 0.695 0.688 0. 681 0.673 0.666 0.658 0.650 0.642 0. 634
IPg  0.729 0.710 0. 703 0.696 0.689 0.681 0.674 0.666 0.659 0.651 0.643 0.635
WET 0.677 0.655 0.647 0.639 0.631 0.622 0.614 0. 606 0.597 0.588 0.580 0.571
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(DIXEHERBERENZTEAYLEREN: THEETETETEZSRME
L. =5[] 3 A e PEAG 59
FAMITREETFI X558 F WIRBLE Z 0, 7 2 g2 A E 4R
W, Kge SCS A eI s (8] By AT B BAKF 2 B s
] BAROCHE, X — PR T 25 ORI TR 45 F . B TFIRE R,
PUHRHL X FE LB R BT, N S8R FFEXFRM:, A SCEE Anselin
(1988) $2ft fity 2 [a] it F22AN B 46 B4 1Y Ccontiguity) PR LN, @740 R ARk
T 3 B2 TR B I
J0: VA § A A [H] EARIE
Tl i AL ] LR
FoT B s Al A R B 0 A SO e R LS E R AT
. N A B ARG TR O . BRI, XS HE IR E
E/J S[a] A A PE R FE B S MG R A A B F AN R P SR —E
AT, TXFARRIE A & IERZ 5. MR E R ATE I 2 W] -
?\?%Hﬂﬂﬁ'ﬁmﬁ BCE AR S ARE R 23 [ o0 A RS, MR 558
R E EA o5 (8] 1F A #H 56 1 (positive spatial autocorrelation) ¢ FRAFAE ,
PR, QB EBRA SIS EH S IE AL 2S PR TSR W48 3 5L 553
BRI E B A 238 71 3 #8 6ME (negative spatial autocorrelation) fr) b B 435
fiE. Moran(1950) f& it f) 43 52 2 45 % (Moran’s 1>muﬁm&m#wﬁx%ﬁ A
WA AN PR B A2 0 AR, D 38 BAT 25 W] IR A DG A
23 (AR DG A A O R . ThsE . ARAHE, 2018):

Moran’s 1T = E” E” W~(:r-*x)/s22” E::1W17 (5)

e b, @ = 2T g W Sl T

P RN T n BB
NLij=1%;

SRR 0 o L, BUEVERIZE —1 2 1 Z (6], HUERT o mf
TS5 BB S 6] L B A AR A B I RRAE . ELAETDT 7] BRI
(B W5 1 (High-High) s AR AR B 8 (Low-Low) £ B A4 1E F AR IR . &
Zo MR EREE R BOBE /N T 0, WTER SC55 20 S AE B2 ] | 5L B
H R E SR AR (High-Low) sARAE % i H (Low-High) A il 19 6 A A MRS

R B 22 HE BTG 36 25 18] Y AH S PE I AL - FRATTAI statal5 £
TR N AR E 2SO AR T TR BT RO
TR RIS O 1R A 5 2 4 B 2 ) s 8] AR S A I A A A
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A SO — AT T R 8% C 5 Getis-Ord 3551 G, I BT BGAK T
TR AR R C BUEEEITE 0 3] 2 Z06), BUE KT 1 yzs | i HARSG: HUE
AINF TS AAHSG . PR, 35 7R BLHE B C 0 45 1] B AR SC P A 2] ) 4
5 A AR RO S (E TG s T RE A S5 A SRR A A 412 ol ) 28 7)) J
ISV EPS
4 NEHERBEHZEEEEERE
H2iEH 1 HREHEH C Getis-Ord 55 G
EHZHTEAHT HEN EWEBEERT HEN EHEHTERF HEN

2002 0.295*** 0.187** 0.228* 0.502"* 0.677** 0.670" 0.144*** 0.153"**0.152*"

FH

2003 0.27777" 0.184"" 0.231"" 0.517**" 0.677** 0.664" 0.144"** 0.153""" 0. 152"~
2004 0.273*** 0.183"" 0.206"" 0.508"** 0.677"" 0.690" 0.144*"* 0.153*""0.152""
2005 0.292*** 0.180"" 0.196"* 0.490""* 0.678"* 0.694" 0.144""* 0.153""* 0.152""
2006 0.30"** 0.184" 0.199"" 0.438*** 0.671"" 0.689" 0.145""* 0.153*"*0.151""
2007 0.273** 0.182"" 0.205"" 0.445""" 0.673"* 0.674"" 0.145"** 0.153""* 0.151"
2008 0.294""" 0.183"" 0.183"" 0.428""" 0.674"* 0.692" 0.145"* 0.153"** 0. 151"
2009 0.287*** 0.181" 0.157" 0.462"** 0.676"" 0.717" 0.145""" 0.153""* 0. 151"
2010 0.324*** 0.180"" 0.149* 0.440""" 0.677"* 0.720" 0.145"** 0.153""* 0.151""
2011 0.298*** 0.177* 0.170* 0.461""* 0.683"" 0.717* 0.145""* 0.153*** 0. 151"
2012 0.264*** 0.175* 0.170* 0.476""* 0.687"* 0.721" 0.146""* 0.153*"* 0.151""
2013 0.230" 0.176" 0.161" 0.502**" 0.689** 0.735° 0.146"* 0.153""0.151""
2014 0.213" 0.180" 0.153" 0.538""" 0.689"" 0.748" 0.146""" 0.153*""0.152""

2015 0.215"° 0.183"* 0.169* 0.571""* 0.689"* 0.722" 0.146""* 0.153""* 0.152""

L p<<0. 01, ¥ p<<0. 05, " p<<0. 1,

MR 4 BT R BB, SOSEE W7 N7 55 1 B AAE 2
PR T, R EAER C LU Getis- Ord 1850 G ERRBLRAS . AlTHEY
1E. RUIAIMBHRN BT A . AR BN R T 2 i 5Bl
BAe P 2s 0] F X HEAE BARSCE. JF BT ml o R R B gttty B B
S, AT AT RAGAS SO T 55 20 B IR B 25 R R i e B i e (R iy
FEME. R IR FHREAEE C KUK Getis-Ord $5%0 G X 223l =3 6] A A
KRR LR b ATRAIRT A B S5 8E W 1. NI 5P BRATEAR
(1R DA AR I A1 . FRATTARS A Ry 22 Bl B (] 2-1, 22 2-3) )
SCH5 B AR Ry s 6] A A G
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Moran scatterplot (Moran s1=0.276)
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MR 5 25 s [l o7 AT AT, A 5580 E ATE IR 2s (] L S
AR ETR A AIRES . Hh, TE0RE . WA AL Ol . BT RS
A A HURCE P2 7] 1 2995 A R A — i 80 25 — 2 PR (High-High) ;
1117 _F Y T 5 T R T AB AT 2O S AL A R TEA TR — B At i —
SR (Low-High) ; “PRi” 5P "X (A HE L2 HE A TIREA —
AR 2 =2 R (Low-Low) s YE MGG L FEF AP . £ L5
HEW . AN W7 BRA EYEANT E A — IR S5 0 4 B (High-
Low), MIIA IF, AU HATEZS BRI A MM LI AR5 X & 5
BRI — 2.

2. SUS5HOH PRIRC E A TR I PEAY

FE LS5 B N2 (8] B A A 3G i SE AL | ASCHE— 25 R TR (3) Z
H A EALE . LT a3 fk 2= A A (Spatial Durbin Model, SDM) 58 X 45 %L

B IR E A2 AR . FFE A X 55 S O IR L b T R AT AE 2 )i
R0 B (A SE A8 . 3R 6 TR T a5 [ AL EE AR FE (3D Al T T 25 R . AR
W% 6 RALAISWTEERE AR, FRAT A BUXT BRI SR (B A 588. 2632, ik [ 22 &5 v
(Fixed-Effect) (2N REMGEF] T 0. 8471, BB HE(3) Ha g H 1A% 00 i F2 A
BB A A I R I S ()RR A A A 0, T X i 258 38 S B L
RN BRI VPR (W BE M S AG 56 () I GETT N 20. 58, FHAE 170K |83,
DNITHEAE 1SR FH FEATL SN A Y 1) Sl i, e FRAT T A T o =i 0 XAk iy
(3, ZE [} 55 Rho (o) S EAG THEIE M .2, ULBE R LS5 HEHRA
577 2 (A SEATFAE A BCR 2 ) 25 [ ML

*6 NEHBERERBENTALRTN

TEH =k 34 18] 22 3 R S d
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ek
TEZ HIENM 8] $E 3 RE BRRL
1.292" 0.162*" 1.454"
AL ZN
(0.059) (0.068) (0.090)
. . —0.013 —0.071* —0. 084
AL
(0.023) (0.030) (0.023)
i 0.219*" 0. 026" 0. 245
EZ S
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—2. 608" —0.326"" —2.933""
AO AR
(0. 328) (0.142) (0. 382)
—0.030 —0.004 —0.034
PNIRE! T LA
(0.081) (0.011) (0.091)
0.111"*"
Rho(p)
(0.041)
R?-within 0. 8471
TR 588. 2632
XZ 20. 58"
Mean of Fixed-Effects —1.6353
HmEE D 31
FEAS R (Obs) 434

T (DIESWNAREEZ: (2 Rho(p) B2 G A H: (3)y* i Hausman test fF
FREEAE ; (4) " p<<0.01, " p<<0. 05, p<<0. 1,
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Based on Stochastic Frontier Production

Function and Spatial Econometrics
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Abstract: Based on provincial panel data from 2002 to 2015 in China, Construction of
input output index of compulsory education in the period of transformation and development,

Using stochastic frontier production function and spatial econometrics, This paper evaluates
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the efficiency of compulsory education resource allocation in China from the perspective of
“financial resources”, “human resources” and “material resources”. It was supported that:
(1) The output efficiency of the allocation of compulsory education resources is restrained by
the expenditure per student and the number of computers used for teaching activities, while
the growth of full-time teachers is conducive to optimizing the output efficiency of resource
allocation. (2) The technical efficiency of the allocation of compulsory education resources in
the sample period is decreasing year by year, which reflects the deviation between the actual
output and the best possible output, while the current mode of investment in compulsory
education shows that it is conducive to promoting the balanced development of compulsory
education in the region. (3) The Moran’s I, Geary's, Getis & Ord’'s G show that
compulsory education investment has strong spatial autocorrelation in the whole world, while
the local distribution shows non-balanced distribution. Spatial convergence enlarges the
inhibiting effect of per-student educational expenditure as well as computer number on spatial
allocation efficiency in adjacent provinces. On this basis, this paper further discusses the new
era, the new era of the quality of compulsory education development in the dialectical
relationship between fairness and efficiency.

Key words: compulsory education; input-output; resource allocation; stochastic frontier

production function; spatial econometrics
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