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Econometric analysis on influencing factors of intensive use of

agricultural land in Henan Province
—An empirical research based on GA — BP and Generalized Impulse Response Function
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2. College of Recourse and Environment , Henan Agriculture University , Zhengzhou, Henan 450002, China;

3. Agricultural Resources and Environmental Engineering Technology Research Center of
Colleges and Universities in Henan Province, Zhengzhou, Henan 450002, China)

Abstract: Based on the related time series data from 1978 to 2012 in Henan Province, constructed the genetic algo-
rithm — BP neural network model and measured the intensive use of agricultural land. On this basis, using the cointegra-
tion theory, error correction model, general impulse response function and variance decomposition, researched the dy-
namic response relationship between intensive use of agricultural land and its influencing factors. The results showed
that: There were a long-term equilibrium relationship between the comprehensive index of intensive use of agricultural
land and per capita income of farmers, total value of farm output, per capital arable land and policy and rules. The pro-
moting role to the intensive use of agricultural land by the per capita income of farmers, total value of farm output, policy
and rules were more significant in long term. The per capita income of farmers and policy and rules was the major source
for forecasting variance of intensive use of agricultural land. The total contribution was kept above 52% . But the contri-
bution of total value of farm output and per capital arable land to forecasting variance of intensive use of agricultural land
was below 14% . On the whole, the per capita income of farmers and policy and rules were the major factor to affec the
intensive use of agricultural land. Finally, according to the research conclusion, put forward the related policy and sug-
gestions.
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Table 1  The evaluating index system of intensive use of

agricultural land in Henan Province

Hir2 HEN 2 febr)z
Destination Standard Index
scope scope scope

) 1 HBEAFEEL Power input index
57 ST AFEEL Labor input index

BAGHIE AELEBEAFEEL Fertilizer input index
Investment .
intensity A ATEEL Electric input index
ARG AFEEL Pesticides input index
B AFEEL Technology input index
TEWEFEHL Trrigation index
VIR B Mechanical index
se
BLYH] intensit T B 5% Land reclamation rate
JHKF e
Intensive B 5Tk Technology contribution rate
use l;%vel 5734778 Per capita output
ol
agricultural S 377 Per land output
land Output FEAL A Output input ratio
efficiency R AU per capita income of farmers
HEH Grain yield
FRMBE T5 % Forest coverage
LR B HE 4L Stability index
Continuous F5 5 F138 50 Labor index

situation

B4 FE Food security index
NIk Per capita cultivated land

VAR BB Sims f 688 19— FhAE S5 /4 4k 1)
L )RR VAR B — B Bt ek ok -
Y, = Y, 1+ hY o+ + Y, , + HX, +¢ (1)
by, JEk QN AEAR RS A, X, O d GESMEAS =
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— U5 S AN R R A B, FLTEA T I 3¢ A FHLE H
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Table 2 The comprehensive index of intensive use of agricultural land in Henan Province

A ERERCEd Ay ERERCEL A SRR A0y SRR A0y CRETREL
Year LACI Year LACI Year LACI Year LACI Year LACT
1978 0.684 1985 1.772 1992 2.686 1999 4.761 2006 6.278
1979 0.983 1986 1.884 1993 2.526 2000 5.692 2007 7.024
1980 0.628 1987 2.271 1994 2.715 2001 5.641 2008 7.957
1981 0.651 1983 2.349 1995 2.900 2002 5.458 2009 8.374
1982 0.967 1989 2.665 1996 3.373 2003 5.941 2010 9.259
1983 1.234 1990 2.758 1997 3.547 2004 6.035 2011 9.623
1984 1.506 1991 2.544 1998 3.832 2005 6.263 2012 9.884
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2.2.1 WHEAEBESH FIH EViews THE £ 5K
A, XoF 45748 B A T B AR R R PR R B (e P I 4
MR ALC MEWEfE ) , 5 RN 3 s o A g 45
REW,TE5%1 B E/KFT,LE I —Fr 2253 ADF £

B AH T HO6 B i FEL, W] LET (19— B 22 43 a2 3k
SER&, [A] B AT LACI, LAD . LPL, LTF . LAP LPC /I
LPR — W 22404, 1 T IRl B e A B A e A
KB 4514, 15 1 LACL. LAD. LPL, LTF, LAP. LPC F/I
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Table 3  The results of unit root test

Variable statistic value Conclusion

LACI -1.3174 —2.9540" JEF-F4 Nonstationary
LAD -0.9379 -3.5742"*  JEFE2 Nonstationary
LEI -0.5881 —2.9540" JE P2 Nonstationary
LPI 2.9887 —2.9540" 4E P Nonstationary
LTF -0.9251 -3.5485" % JEFE2 Nonstationary
LAP —2.4745 —-2.9604" 4P Nonstationary
LPC ~1.6059 -3.5485" " ke Nonstationary
LPR -0.3654 -2.9511" 4l 3F-F Nonstationary

DLACI -6.2203 -3.5530" " P& Stationary

DLAD -4.6117 -3.5742" SF-F& Stationary
DLEI -1.7595 -1.9513 P& Nonstationary
DLPI —3.7429 -3.5530" " SF-F& Stationary
DLIF —5.9457 -3.5530" " F-F Stationary
DLAP -4.3115 -3.5742" FH Stationary
DLPC -5.0235 -3.5530" " F-F Stationary
DLPR —6.1554 -2.9540" F-F Stationary

T » FORAFTEMEE, » » R AATEREE A H I, D 2R — B
0o
Note: “* " presence of intercept; “

» .
* % " presence of intercept and

trend, D indicate first difference.

x4 HELR
Table 4  Cointegration test

waz  ADF SIHE S%bRUESE S S

IR ADF 5% standard Cointegration
Relationship . .

statistic value relation
LACI-LAD  -2.6532 -2.9540 ANFFAE Nonexistent
LACI - LPI -3.3542 -2.9540 TFAE Existent
LACI - LTF —-3.4263 -2.9540 T71E Existent
LACI-LAP  -2.6651 -2.9540 ATFEAE Nonexistent
LACI-IPC  —3.7245 -2.9540 FFAE Existent
LACI-LPR  -4.0543 -2.9540 TFFE Existent
2.2.2 REBERA DPEERRIIRAMES

ML RBRAIIWA Alb B (5 A IHF

Mo BORERAFAE DR R AR, BIFAE R 5 R
/N Al Tk A AR A SR AR T2 1R
5HF 0 N 2R 2Z 8] A [l R (165 R o R

{H):

LACI = -=7.1353 +1.1416 x LPl + &, R* = 0.7172;
DW = 0.2298; F = 83.6914 (2)
(-8.1569)  (9.1483)

LACI = - 6.4204 + 1.1281 x LTF + e, R* =
0.7050; DW = 0.2431; F = 82.2582 (3)
(-7.9784)  (9.0696)

LACI =2.9535-12.5842 x LPC + ¢; R* = 0.7885;
DW = 0.3870; F = 127.7408 (4)
(12.6670) (- 11.3023)

LACI =- 1.1514 + 2.6835 x LPR + ¢, R* =
0.6915; DW = 0.4251; F = 50.2275 (5)
(-3.5806)  (7.0871)

Mt KR A, DAL [l A AR R AR i R R AR
5% (1) 5K BaE e TGS, A RRAR 25T A A
KA, FWL(2) ~ X OS) risfiitE 4 F 4t
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REHIIN 1%, 25 51 4 I Hh 4 20 R FH 25 & 38 2K
(LACI) $2 %5 1. 14% . 1. 13% . 2. 68% ; N ¥4 #F Hi
(LPC)YE N 1% , 351 k2 4 FH b 4 29 B F 25 & 45 5L
(LACD) P& 12.58% .
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Table 5 Error correction model of intensive use of agricultural land and it’s influence factors

R IERTY LIP3 D-W4iHE F{H
Error correction model Coefficient of determination D — W Statistic F value
AIACI = - 0.7518 + 1.4961 x ALPIt — 0.2629 x ECMi 0.9546 2.7323 232.0353
AIACI = - 0.8237 + 1.1247 x ALTFt - 0.2974 x ECMi 0.9531 2.8445 224.6547
AIACI =0.7505 — 1.3374 x ALPCt - 0.3174 x ECMt 0.9442 2.9281 187.2063
AIACI = 0.2381 + 0.5226 x ALPRt — 0.2564 x ECMt 0.9482 3.0012 202.3005
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Fig.1 Curve of impulse response function
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Fig.2  The illustration of variance decomposition
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