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Measurement and Evaluation of Technological Innovation of
“Resource - saving and Environment - friendly ” Agriculture:
Based on Gray Correlation Analysis
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(1. School of Management Hunan University of Science and Technology Xiangtan 411201 China;

2. School of Marxism Studies Hunan University of Science and Technology Xiangtan 411201 China)

Abstract: Based on the status quo of the technological innovation of “resource — saving and environment
— friendly ” agriculture among China’s 31 provinces cities and municipalities this paper by using the meth—
od of Gray Correlation Analysis builds a complete measurement and evaluation indicators of technological in—
novation of “resource — reserving and environment — friendly ” agriculture divides the whole country into 6
parts i.e. northern central southwest northwest eastern and northeast parts in which it analyzes the 71
indicators of the six sub — systems 1i. e. resources system institutional environment system operating system
output capacity system resource — saving system and environment — friendly system. It concludes the system
state of “resource — saving and environment — friendly” agriculture and the developmental path of its co — evo—
lution.
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( . . ) AHP :
X,(n=12 - 6) V=(0.152 0.214 0.351 0.142 0.098 0.087) ;
X,.(m=1 2 3) V, =(0.230 0.472 0.326); X, (m=1 2 3)
V, =(0.313 0.542 0.246) ; X, (m=1 2) V, =(0.516 0.276) ; X,
(m=1 2) V, =(0.283 0.620) ; X, (m=1 2) V,=(0.613 0.
249) ; X (m=1 2) Ve, =(0.602 0.349) ; X,(y=1234)
V,,, =(0.320 0.501 0.421 0.530); Xp(y=12345673) Vi, =
(0.190 0.305 0.524 0.280 0.197 0.538 0.764 0.389 ); X5(y=1234506)

V,, =(0.502 0.347 0.603 0.389 0.724 0.192) ; X,,(y=1234) V,, =
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1
1 (R PIF LA L WAL e (X)) (D) iE
2 ol ABRBBE  RMAHEAR, PR, TARMEKX,) (1) i
3 BHE (X)) RRHEAS. RlER. TREIBHIX,,) (%) ho
4 % FMFHEAR | Flags . TRITRE(X,,) (%) i
5 Wi QI A%YE  RRER. TRBAMBIRZ®(X,) (JT) iE
6 RYE(X,) HEWIRY PRI SRRELM(X,,) (L) iE
7 WH(X,)  RUATEBESRBLMX,) (L) ha
8 PRBHCCH N GDP ILE (X ) (%) IE
9 B RIRE (Y GDP ILE(X,,) (%) IE
10 LV (X,,,) (4Lo0) i
11 IR B X, (f2o8) g
12 BHEL PR A5 PR S B A SR MR (X ) i
13 QU BRBRIE  BHEAABABIACX,, ) (FE) i
14 BB BHEANA GDP(X,,) 0L ik
15 (X, ) RIMIARAS G M REHX,) L) i
16 i AWM A DA A A (X ) (IE) 1E
17 %) Zl Al A BYAS GDR(X, ) () iE
18 * I El GDP AT (X,,) (%) i
19 N ] FHEBEM B RBUHERRE AR ERATE(X,,,) (%) i
20 A Rl OREMRCX,) POlGHIRBEERX,,) (%) iE
21 1 FH HORMIESHE SRERIE(X,,) (%) E
2 o ol AT TERE(X,) (%) fia
2 ¥ W BHEER AR AHRIMIRIEX,, ) (%) iE
% N BT X))
24 5 24 (X, ) R i RGN E(X,,) (%) it
25 X QIRBITR AR AR BB I FE A X, ) (A) i
HHACX,, )

26 b Al Molk A BB SCAE BOTBEBL(X,, ) (%) iL
27 A AIGRA BRI AR X, ) iE
28 ol FHBE S MEIE  ASLOURIR T A BRI OL(X,,) it
29 Rk TREFNL  BAGHHIIAABIIX,,) iE
30 Bl (X)) BRI, () iE
31 ity BHEER(X,,) () iE
2 R4 Afex,,) (W) IE
3 (X)) FHEGINGE  RARMASLRIHMT L RAARX,,) (%)

34 TRHRF  PRREREIEER(X,,) (%)

35 (X,) dinll . PGB LA Z B M SRR X ) (%) £
36 Al NSYFERL . #5S5 BEA IFSELI  MUAh 24 X, ) (%) 1E
37 fv A S R AR (X)) (%) i
38 inlkther . REMHAARX,) (%) i
39 PR AR B BB X ) (%) i
40 MBIV RHEFIHRR(X,, ) (%) IE
41 PR R AR (X ) (%) IE
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42 IR PRAE AR T QT RGO R KR B D SO (X, ) (%) iE
43 Aol ik I BB SR (X)) (B it
44 Pt (X, ) R ERIRCX,,) () i
45 P G P KPR X,,) ha
46 fitH ZUTHRN AP EFR ST R (X, ) (%) o IE
o e PR gy b O R 58 AL X, (%) T
a8 (%3 B CXa ) et TS WAL (X ) (%) E
49 Al B B (X, ) (JTIE) iE
50 AT R (X,, ) (BT iE
51 A ERARILE S 1 (X,,,) (FR/ABD) iE
52 YRR AR T AR X, ) ( B/ iE
53 R LTI E(X,,) (%) iE
54 P AR P b R PR R B(X,,) (%) it
55 WM R BEMCW A E MERRHRL KX, (%) iE
56 FHg e (X)) BRIl (X)) (%) i
57 i 1 24 PR W AR (X)) (%) iE
58 Rk (X)) PTRLRHHAR Ml W 2935 3h 1 %Xy, (%) ha
59 Vel A FHE BRI A RRUR (X)) (%) ha
60 1k ( Xy ) FOWBFFHIR TR AR (X)) (%) iE
61 BWRR N KO SRATESRBEAERN B REA & GDP (X)) (%) i
62 LRk BAFTA RERBEAEEER S GDP (X)) (%) ik
63 FERIT (X)) FRPHE QIR BAR(X,,) (%) i
64 R (X)) WEAMFE ALRSATKX,) (%) ha
65 FORCRE A KRR SRR R(X,,) (%) ik
66 ( Xg) AN RFEGH TR (X,,) (M2) g
67 WIS KALBAR(X,,,) (%) it
68 FA TGARAEBIH(X ) (%) iE
69 BAFRRAKX,) (%) iE
70 POHE . A2y . AR e R A AR AR (X)) (%) iE
71 ARG AR R (X)) iE

(0.524 0.371 0.289 0.763) ;

X21y( y=1 2)

X21y( y=12)
VZly =(0.276 0.629) ;
V31y =(0.302 0.278 0.531 0.801 0.327 0.638);

V5, =(0.401 0.526 0.468 0.382 0.647 0.529 0.900 0.826 0.571);

V,,, =(0.342 0.701 0.531 0.425);

Vi, =(0.198 0.513 0.279 0.389 0.712 0.803 0.256 0.219 0.610) ;
(0.279 0.438 0.489 0.437); Xo(y =1 2)

V51y
(0.342 0.512) ;
34567809)

Xﬁly( y=12 3)

Ve, =(0.421 0.368) ;

V,, =(0.635 0.701) ;
Xy, (y=123456)
Xy, (y=123456789)

Xy (y=1234)

X, (y=1234567809)

XSly(yzl 2 3 4)
V52y =
Xey(y=12

Ve, =(0.198 0.208 0.309 0.701 0.259 0.342 0.560 0.713 0.529) .
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X, X={X; X, X, };X, nm =X
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G X, X, X3 X,
X, 1 Ap A A,
X, Ay 1 A Az,
X3 A3l A32 1 A3n
X A A, A 1
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(Wul W 7 an) ( m n ) A =( Wimt Wom nmy)( :
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any ’ A °
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()
N Wmny ©
()
p any X q( q= 12 .p) any nmyp
m X p D,
()
b(b=1 2 g) o
()
nmy b nmyz
Xnm)d = Zﬁl(Dlzm)(/) ge 1p
()
Xnmy b nmyd nmyd = nmyd nmy °
2 d = 1 2’ g Xnmy nmy = ( anl
R = R Xy
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Tomi Tumi1 Tom12 rnmlg
an _ T om2 _ Tum21 T2 rang
rnmy r nmyl r nmy2 rnmyg
() X
Anm Anm = ]gnmﬂ< an _( Anm] Aan .“Anmg) o
() X
Xn nm Xn
Anl A Q12 anlg
Rn - AnZ anZ] an,22 anZg
An) an}’l anyZ anyg
X, A, A, =B * R, =( A, A, "'Ang) °
¢ ) X
Xn An X
1 a,  ap A,
R = 2 _ Ay Ay Ay,
A}’ Ay Qp Qg
X A A =B* R=( A, A, ~A).
G=A* CT,
31 N N N N
2009 o
()
2009 D
D= D, D, D, D,
5.0 3.0 5.0 3.0 2.0 3.0 40 50 3.0 40 2.0 5.0
D 5.0 2.0 3.0 4.0 3.0 3.0 40 40 4.0 3.0 40 5.0
50 50 4.0 3.0 40 3.0 3.0 40 50 3.0 40 3.0
5.0 4.0 2.0 3.0 4.0 4.0 3.0 40 2.0 3.0 50 2.0
3.0 40 5.0 2.0 3.0 3.0 4.0 2.0 2.0 2.0 2.0 2.0
4.0 3.0 2.0 40 4.0 40 3.0 40 50 4.0 3.0 5.0
D, =3.0 2.0 3.0 2.0 4.0 3.0 40 3.0 3.0 2.0 40 4.0
3.0 40 40 3.0 2.0 3.0 3.0 4.0 3.0 2.0 5.0 3.0
2.0 5.0 2.0 3.0 40 40 2.0 3.0 4.0 50 3.0 2.0
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4.0 2.0 2.0 5.0 3.0 3.0 50 40 4.0 2.0 3.0
2.0 5.0 4.0 4.0 2.0 3.0 40 40 3.0 40 4.0
D, =3.0 40 3.0 2.0 4.0 40 4.0 40 2.0 4.0 3.0
3.0 3.0 40 2.0 4.0 4.0 3.0 3.0 2.0 2.0 5.0
5.0 2.0 4.0 3.0 4.0 3.0 3.0 3.0 2.0 4.0 4.0
¢ )
d(d=1234) « u\u ”\u n\“ ”
“« r(d=1) ® e 4.0 o f
Koy X 01
X 4 nmy €
ﬁ( /Lmy) - l Xnmy c 4 .
0 Xnmy & 0 o
“ "(d =2) ®,e 04.0 8.0 b
S@ nmy € 04
AlX) = 8-
2 nmy - B _4 nmy Xnmy c 4 8
U
0 X, ¢ 08
“ "(d =3) ®,e 03.06.0 S5
EAT
03 my € 03
U
£(Xn) = 6 -X,.
W oy € 36
0 X, ¢ 06
“7(d =4) ®,e 02.04.0 Ja
EAT
02 Xnmy € 02
X)) = G-
) " 2 - Xnm}' € 2 4
U
0 X, ¢ 04
()
Xy d Xiae :
d=1 X,,, = £(5.0) +£(5.0) +£(5.0) +£(5.0) +£,(5.0) =5;
d=2 X, = £o(5.0) +£(5.0) +£(5.0) +£(5.0) +£(5.0) = 4.012;
d=3 X, = £(5.0) +£(5.0) +£(5.0) +£(5.0) +/£(5.0) =1.297;
d=4 X, = £,(5.0) +£(5.0) +£(5.0) +£(5.0) +£,(5.0) = 0.
X, =5 +4.012 +1.297 +0 = 10.309.
()
Xnmy d nmyd anyd = any:] /any °
d=1 X, =5/10.309 =0.481 2
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d=2 X, =4.012/10.309 =0.389 1
d=3 X, =1.297/10.309 =0. 125 8
d=4 X,,, =0.000 0/10.309 =0.000 0
X, X,, =(0.4812 0.389 1 0.125 8 0.000
X, =(0.3742 0.287 1 0.301 9 0.1228) X, =(0.368 0 0.301 6 0.281 4 0.019 2)
Xnmy R,:

rm0.1271 0.2184 0.0000 0.4107

r 0.2104 0.1782 0.3624 0.178 2
R = =0.3200 0.2169 0.4100 0.2416

;. 0.1400 0.3201 0.2400 0.0000
()

nm ° A A, =B.* R, =( A Ao "'Anmg) o
Xll
A, = B, * R, =(0.4203 0.3128 0.214 7 0.092 8)
A,=(0.4326 0.3214 0.2114 0.110 5)
A, =(0.4172 0.2451 0.168 7 0.009 8)
A, =(0.3946 0.254 1 0.114 3 0.102 3)
A, =(0.35210.128 7 0.324 6 0.009 2)
A, =(0.3887 0.327 1 0.187 0 0.008 6)
A, =(0.4123 0.280 3 0.210 4 0.003 6)
A, =(0.397 2 0.364 2 0.231 6 0.007 8)
A, =(0.4180 0.285 1 0.182 9 0.006 3)
A, =(0.2980 0.193 4 0.111 4 0.012 7)
A, =(0.328 1 0.280 6 0.182 6 0.082 1)
Ay =(0.4108 0.293 7 0.187 6 0.092 4)
A, =(0.3826 0.251 8 0.183 4 0.078 5)
A, =(0.3757 0.287 1 0.203 1 0.095 4)
()
X, A, A, =B * R, =( A, A, An;,) ° X,

A, = B* R, = (0.4714 0.3025 0.198 6 0.176 2)

(0.4012 0.3024 0.227 4 0.090 8)
(0.3920 0.317 6 0.210 7 0.100 7)
(0.4208 0.3207 0.213 0 0.127 3)
(
(

2

3

A
A
A,
A
A
(

0.376 1 0.301 2 0.207 3 0.101 1)

0.398 0 0.304 6 0.274 3 0.117 6) .

) X

X A A=B* R=( A, A, ~A), X
A=(0.4571 0.343 64 0.277 4 0.078 2)

5

6
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C=(5.04.03.0 2.0) 2009

S =A% C'" =(0.4571 0.34364 0.277 4 0.078 2) * (5.0 4.0 3.0 2.0) =3.406 3

143 »
6 o
2005 2009
4 o
4

2005 2006 2007 2008 2009
3.1412 3.161 9 3.188 6 3.2273 3.245 4
3.001 6 3.124 6 3.1319 3.154 7 3.170 6
3.000 7 3.0122 3.0213 3.107 3 3.119 8
3.1190 3.2014 3.2383 3.254 6 3.2936
3.197 8 3.205 1 3.2214 3.240 1 3.247 3
3.3572 3.361 3 3.3879 3.397 1 3.406 3
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