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Abstract: Based on the latest data of China Statistical Yearbook (2007-2012), with the 3D-dynamic grey re-
lational analysis model, this paper makes a comprehensive evaluation on the agricultural modernization in the
eastern eleven provinces during the eleventh five-year. The results show that the eastern area can be divided
into three parts. The first part includes Beijing, Shanghai and Tianjin, where the agricultural modernization
level is the best. The second part includes Liaoning, Jiangsu, Zhejiang, Shandong, Fujian and Hebei, where
the development level is good. And the third part includes Guangdong and Hainan, where the development
level is the worst.
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Table 1. The index system for the agricultural modernization of eleven provinces in the eastern China

1 KR U @) RUMAAERER

H 72 ) 1ahi 2 Ha bR R
RO (%) X1(+)
NI 5 BN GE) X2(+)
IR A B A) X3(+)
il AR R CE IR/ A) X4(+)
s8R B 4 B 3 3 (T /4 ) X5(+)
AV A P AT B (B1)
AT AT 4 (T 50) X6(+)
2 PR i B () X7(+)
A 553 7307 PA L SCARFR FE LE (%) X8(+)
IR 5 972 ) (%) X9(+)
g% S5 IS I Ot/ ) X10(+)
1 SRR/ N) X11(+)
il 5514 P 2 i (T3 ) X12(+)
% ﬁ%@g SR TT U £/ 24 BT X13(+)
SR TR L LT 7644 ) X14(+)
FOALSINE 5 GDP H T (%) X15()
ML 5 H T (%) X16()
SRELL (%) X17(+)
gﬁiﬁﬁ KRR R H%) X18()
KNSR GEN) X19(+)
RENIEE S GEN) X20(+)
TR R (%) X21()
AT (B4) BT (%) X22(+)

18

Copyright © 2013 Hanspub



BT =B KO KRBA B AL ZR 3 11 48 () AR IR KR KR G VR

2.2. BHEKIR

RSCEHE FEZRET (PESIEYE) (2007~
2012)°H ( ER AT SR AESE ) (2007~201 D)0, HAT
— 52 HIBUB RN T S

2.3. ZHkE XFKERD

IRE KRR R KERGH R A —, B
ST AE R B 2 R 5 S AR 4 (point-set topology) ¥ Kt
KIKTEA 2 B —Ma 2% R BIARILE, St 7 —
MM AR RECRGAT R EEHE LR, HERA AR
ST AR 7 1) it 2 T P 5 28 4 1R DR /N BT L AR T R A A8
T P A 1 25 DR 2% ) ) DR IR AR FE . — R € 5K B
Hrab PR Fa bR 5 X R (07 %)M 4, httes
LV AR RBEINE Z IR E R RALE RFK N
R, X ) R ACRRAE A2 A PR SR 2 (A H bR 2 1] |
BN 7 A E], JE T EA R B AR X RETTE)
) = RS HE T 0], S ) RUAS B L B — K
SRR RE R f

YT BEARE Fabr. X RETT )M =4k
ZEE VR )

% () e (85X, T )i =0,1,2,+,m;

j=1.20mt =12, Nl

Horp, iR R, AR AR, AR

WA A, x, () ZORE AR S § TSR
PECIN ISR . U P4 1R 5 B

X, (1) %, (1) - x,(1)
p=[ ) () )

X (1) Xz (1) v X (1)

Xll(z) Xi2 (2) Xin (2)

p <[ @) X @) @)
X (2) X2 (2) o X (2)
Xll(N) XIZ(N) Xm(N)

A = X21(N) Xzz(N) XZn(N)

Copyright © 2013 Hanspub

=HER SRR ) T SO RN T
1) Kol E RN AL 2

X —X . B
Xi,jl = Xut N =, IEmfElR

'max 'min ( 1 )
’ Xmax - Xijt O Rt
X\ = R
Xmax - Xmin

A BIRRAEALHERE X (1) = (x; (1)), Febs X,
X 73 AR AZ T b 222 JR) 4 B KB A B /ML
2) Hig 4R I BAR MR AN B AR, R BN S

ERFHIN

max max(x{1 (t)),
I

S, =| max max(xi'2 (t

(

’

min miin(xi, (1),

S = mtinmiin(xi’z(t)), e

_mtin miin ( Xt (t))

3) S K eI A P 4

3 T SRR B 2 PR X R I EE AR R A
BRI K B ORBEE 0 Ty o TR GAEE
St T ENIALER, DIEARRNEN S S H T, t I
ZI IV X S0 B RERBE TSP IR A R -

OR P K225 /N2

M, :miaxml.(axAi (k), m, :rniinmkinAi (k),
(t=1,2,--,N) ©)

/\E':l,
(0= 00 -5, (). |
(k=120 i=1,2,m; t=1,2,,N)
@33R TR R AL
_ mt+§Mt
7o )_Ai(k)+§Mt’ 3)
(K=1,2,.0; i=1,2,,m; t=12,,N)
Hr, £e(0,1), N #HREL —BAEL T E=05.
PR 2 KRB R BT H 3 AE -

Fu=p 2k, (=12m) @

19



BT =4z

T AR E FE
()= (3G + i=120m) ©
@R IK A IRE «
Yoi =12
o m (i=1,2,---,m) (6)
4) THE = LEK A ORI n) & -
0!2(}/:,}/;,"',}/;), ﬂz(yl_’}/z_""vyn_-l)
e,y =2 4n" s i =2 An » A NITRBECY
T B RS AR SCA R S A AL )
(i:1,2,---,m; t=1,2,---,N) 7
5)yitE PRI
D. =7—i+, i=1,2,, {
AR ( m) ®

Joh, DR, TR ST

IRERIRIIHT B AR ED 11 48 () AR B R KP 45 5 V- AN

3. HESSLESHR

IR [ A5 B L IX 11 48 (T17)2006~2011 £EAH
NLFRARECHE, A5 B R 4 T B AL AL S AT 15
“h— DRI B, BRTRE, AN
FIH 2010 G5 SAERER 2011 4515 BAERE, S W% 2
A 3,

18 BT = 2 K €0 GRS 0] 2R3 11 48 (T R
L IARACACFREAT VA, S gm Rt 545 B % BEORAN
of 52 5 1E B AR A R B R AR 1) A 0 S BB B LR B T
4L 5,

A7), XH A HEERE 1/6, BT HAR =4k
IR IRERE ) 2N

a =(0.5218,0.4756,0.4028,0.4344,0.4259,0.4993,
0.4241,0.4026,0.4081,0.3923,0.3738)

B =(0.4218,0.4560,0.5609,0.5102,0.5152,0.4410,
0.521 3,0.5460,0.5439,0.5759,0.6228)

HARAXE@) T, RIFARERS& (M)A I L

Table 2. Data information matrix of 2010 after nondimensionalization

3 2. 2010 FRBEERNLEHIEDIER

bR Jest R B! T L5 g WL Lizked 7R TR i)

X1 0.7673 0.9084 0.5246 0.2632 0.4904 0.4899 0.6292 0.3641 0.4178 0.3436 0.1397
X2 0.3281 0.5948 0.1716 0.2323 0.0844 0.1993 0.0656 0.1013 0.1175 0.0565 0.0289
X3 0.3000 0.4302 0.3974 0.3771 0.5501 1.0000 0.1887 0.1016 0.2493 0.0503 0.1261
X4 0.9519 0.5319 0.3447 0.0674 0.0463 0.5455 0.0553 0.0252 0.0844 0.1132 0.0791
X5 0.5450 0.9010 0.8008 0.3030 0.2384 0.0151 0.6634 0.2509 0.7231 0.2221 0.2325
X6 0.4616 0.8727 0.2631 0.1765 0.2451 0.0164 0.2657 0.7969 0.4898 0.7687 0.8743
X7 0.7434 0.4012 0.1414 0.4971 0.1320 0.9489 0.3214 0.3800 0.4780 0.0524 0.2590
X8 1.0000 0.5887 0.5795 0.5734 0.3953 0.6869 0.1467 0.1590 0.5242 0.4383 0.5457
X9 0.6734 0.2863 0.0959 0.2786 0.1707 0.8500 0.2095 0.0959 0.1505 0.0000 0.0602
X10 0.4552 0.4327 0.3418 0.5753 0.6071 0.8874 0.5835 0.5030 0.2712 0.2775 0.6244
X11 0.4439 0.5556 0.5032 0.6944 0.9117 0.9683 0.2194 0.1052 0.4531 0.0561 0.0149
X12 0.8232 0.8735 0.1171 0.6060 0.1839 0.9234 0.3078 0.3292 0.1440 0.0911 0.1767
X13 0.2953 0.2618 0.2489 0.4322 0.9436 0.1568 0.1868 0.1496 0.3673 0.1486 0.0000
X14 0.3638 0.2427 0.2055 0.3773 0.6054 0.1903 0.6147 0.7001 0.2664 0.5468 0.7759
X15 0.9922 0.9688 0.5987 0.7244 0.8155 0.9995 0.8567 0.7104 0.7135 0.8546 0.1416
X16 0.9513 0.8721 0.3472 0.7612 0.6420 0.9995 0.7611 0.5266 0.3921 0.6014 0.1109
X17 0.9452 0.5418 0.2650 0.5554 0.5292 0.9934 0.0425 0.4719 0.1955 0.3905 0.1638
X18 0.9477 0.6419 0.7873 0.6721 0.6758 0.7098 0.7740 0.3738 0.9613 0.3134 0.2265
X19 0.7819 0.5328 0.2111 0.2854 0.4581 0.8378 0.6288 0.3259 0.2918 0.3621 0.1578
X20 0.8713 0.3732 0.1784 0.2497 0.4769 0.8842 0.6812 0.3613 0.2849 0.3632 0.1343
X21 0.0951 0.7549 0.3341 0.0854 0.6378 1.0000 0.7366 0.3915 0.5037 0.6927 0.6683
X22 0.4764 0.0846 0.3190 0.5333 0.1220 0.1041 0.9051 1.0000 0.2261 0.7721 0.8145
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Table 3. Data information matrix of 2011 after nondimensionalization

& 3. 2011 FHEALEBRURIEDIERE

Eizfa Jext Kt taigls T LI Lifg WL i IIF J7R fiiee]
X1 0.8102 0.8613 0.5283 0.2562 0.4852 0.4853 0.6419 0.3596 0.4193 0.3366 0.1445
X2 0.3750 1.0000 0.1834 0.3595 0.0899 0.2275 0.1025 0.1150 0.1444 0.0856 0.0343
X3 0.2941 0.4520 0.4147 0.3937 0.5879 0.9912 0.2297 0.0969 0.2684 0.0565 0.1213
X4 1.0000 0.5916 0.3110 0.0678 0.0664 0.5719 0.0570 0.0469 0.0895 0.1397 0.0933
X5 0.5507 0.8730 0.8140 0.3255 0.2550 0.0185 0.6860 0.2650 0.7566 0.2361 0.2499
X6 0.5443 0.7582 0.2684 0.1929 0.2454 0.0000 0.2746 0.7844 0.4783 0.7799 0.9150
X7 0.7305 0.3971 0.1351 0.4295 0.1472 0.9196 0.3508 0.3837 0.4664 0.0281 0.3125
X8 0.9549 0.5702 0.5564 0.5200 0.3616 0.6433 0.0874 0.0859 0.5070 0.3562 0.4145
X9 0.7082 0.3292 0.0992 0.2320 0.1938 1.0000 0.2449 0.0933 0.1719 0.0008 0.0508
X10 0.5704 0.5195 0.4520 0.7474 0.8538 1.0000 0.8381 0.6458 0.3609 0.3899 0.8269
X11 0.5147 0.5750 0.5720 0.8545 0.9848 1.0000 0.2738 0.1049 0.4908 0.0706 0.0233
X12 0.8494 0.8935 0.1337 0.6351 0.2218 1.0000 0.4119 0.3331 0.1744 0.1046 0.2020
X13 0.3708 0.2578 0.2893 0.5470 1.0000 0.1754 0.1581 0.1555 0.3805 0.1619 0.0157
X14 0.4580 0.2819 0.2656 0.4768 0.8052 0.2345 0.7684 0.8696 0.3214 0.6718 1.0000
X15 0.9937 0.9744 0.6230 0.7318 0.8118 1.0000 0.8570 0.7128 0.7270 0.8533 0.1421
X16 0.9593 0.8824 0.3765 0.7882 0.6571 1.0000 0.7882 0.5659 0.4187 0.6108 0.1370
X17 0.9497 0.5457 0.2831 0.5858 0.5505 1.0000 0.0503 0.4880 0.2098 0.3908 0.1605
X18 0.8910 0.6834 0.8484 0.6381 0.6607 0.6003 0.6947 0.3625 0.9425 0.2605 0.1582
X19 0.8970 0.7083 0.3019 0.3939 0.5899 1.0000 0.7669 0.4316 0.3974 0.4779 0.2493
X20 0.9785 0.4970 0.2742 0.3511 0.6041 1.0000 0.8199 0.4766 0.4058 0.4971 0.2095
X21 0.6000 0.5183 0.5341 0.5317 0.6073 0.5378 0.5488 0.5573 0.7610 0.7122 0.5329
X22 0.4764 0.0846 0.3190 0.5333 0.1220 0.1041 0.9051 1.0000 0.2261 0.7721 0.8145

Table 4. Grey relational matrix between the evaluation objects and
positive ideal solution

R4 SRR RS ERERNIR & XEKEER

Table 5. Grey relational matrix between the evaluation objects and
negative ideal solution

R 5. BRI R S BIEMRAIR & X E R

2006 2007 2008 2009 2010 2011 2006 2007 2008 2009 2010 2011
7 0.4899 0.5103 0.4974 0.5297 0.5355 0.5681 " 0.4438 0.4292 0.4348 0.4155 0.4115 0.3962
7 0.4454  0.4618 0.4649 0.4734  0.4978 0.5103 7y 0.4864 0.4663 0.4669 0.4539 0.4364 0.4258
v 0.3873 0.3935 0.3979 0.4033 0.4114 0.4233 |2 0.5887 0.5780 0.5743 0.5587 0.5436 0.5222
7y 0.4109 0.4259  0.4342 0.4354  0.4395 0.4606 vy 0.5438 0.5211 0.5127 0.5085 0.5008 0.4745
v 0.3946 0.4087  0.4155 0.4305 0.4451 0.4610 |2 0.5659 0.5386 0.5283 0.5038 0.4860 0.4683
7 0.4608 0.4552  0.4827 0.4881 0.5533 0.5558 7 0.4679 0.4717 0.4458 0.4443 0.4085 0.4079
v 0.3942 0.4076  0.4162 0.4202 0.4461 0.4600 7y 0.5679 0.5433 0.5308 0.5217 0.4891 0.4747
7 0.3796 0.3906  0.4041 0.4043 0.4122 0.4249 7 0.5887 0.5662 0.5432 0.5400 0.5278 0.5103
7' 0.3924  0.4032  0.4049 0.4042 0.4148 0.4292 7 0.5781 0.5580 0.5466 0.5425 0.5290 0.5089
Vi 0.3699 0.3805 0.3860 0.3958 0.4069 0.4147 Vo 0.6281 0.5991 0.5886 0.5643 0.5441 0.5314
7 0.3550  0.3661 0.3716 0.3700  0.3888 0.3914 Ia 0.6845 0.6398 0.6263 0.6293 0.5836 0.5730
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Table 6. Score and rank for the agricultural modernization level of 11 provinces in the eastern China from 2006 to 2011
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Figure 1. The D-value histogram for the agricultural moderniza-
tion level of 11 provinces in the eastern China
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