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Abstract

In order to solve the food problem, during “China’s 12th Five Year Plan” the National Development
and Reform Commission issued the minimum purchase price of grain, “China’s 13th Five Year Plan”
to continue to implement and improve this system. In this paper, the relationship between plant-
ing area and grain minimum purchase price is analyzed by linear regression, gray relational anal-
ysis, modified index curve method, logistic model. We find out the law of grain price change and
reasonable range, and put forward the optimal decision-making and suggestion of regulating grain
planting area.
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2. ISR pYIREY
2.1 R XEEERER

KT B W EDI R Z 0%, HREMEm RN RRE L . ROFEZRGHITER M, B
iy 5 JX L LA ZR AR MR R GURVF R T2, WRLE R ), WL R B g, WIRLE G 2L, MR v A
f, WRLE R R Ao IO AT A AN LA R TR J i L o AR SR AR € SR IR L 20 AT [ ) 7 ¥R 0T R Gt ik
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X ={%(1),t=12,-,n} =(%, (1), %(2) . % (n))
Hrb t R Z, BBEH m A
X ={x(t),t=12,,n}=(%(1),%(2),-.%(n)),i=12,m
TR
min mtin|x0 (t)-x, (t)| + pmax mtax|x0 (t)=x (1)

|x0(k)—xs(k)|+pns1ax mtax|x0 (t)—x, (t)|
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Y =By + BiXo e+ X 2

Horh o NKRASHE . eRBMERNE, TTEN? MRET, ERIRBR X, Xy, Xy ZIMIFARFIEOT y 1125
Fm, DGR BN E R R )s, REATUMREN e ~N(0,1).
LTRSS, R ZME R AT TAEIE, 1530 T A
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2.3. TR

EH T A8, 493 7R TR, T RS PO T ARG AR & B SRS 0 AT Tl . — % FH B ot
RUBEAT Y50 o ER) FH i 25t 2R SN HE SR AT TS, A7 7555 TIUINAR B I 8] PR HER% 23 TG BRIG KIS oL . 31X
FeAFFE B o ORI R R #2 A — e PR BN R a = o, £ 5 H 18]
e BRI B ZRIGKY, ARE S REEEMIMN, RS EEE T AR WATER o X TR A 5
B IEFa Hth 42

¥=K+ab' (3)

TEECA R AT = A58 a, b 1K B ) s 500 R i e

EIEFR O 2 T b XA — KR .

1) YIIHERE, BEJE R R

2) MK>0,a<0,0<b<1i, t—>ow,ab' -0, By >K.
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i=1

i=n+l i=2n+1

51=ZH:(K+ab‘)=mK+ab(1+b+b2+.-.+b"-1)

i=1
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Sy = i (K +abt):mK+ab2”*1(1+b+b2+...+bn—1)

i=2n+1

FEfp
(1+b+b”+--+b™)(b-1)=b" -1

n

=mK +ab
% b-1

n —_—
s, =mK + ab””%

n_
s, = MK capmi 21
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BEREAZHAETHE 1, TR LU 3) 2047 i .
ERERAE, AR —AB IR B IEfR Bh 240 & . SRATHT SR AT R 0R, RIG 7775
R4 T8 U BRI IE R B AR GRS — WAL b

Yeua = ¥t b
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2.4. Logistic #E#&

N T AE TN BE NV, A T B AR AT . Logistic fhZR(E K HhZR) [BIBEAL: AR K
BAPIRAE . KEBIBEA =AM E, =AW BAEYII A KR - A — R, B s I S 28K,
FER— B K MBS, (ERREH RSN, MR T R g, JEs—% s AUk, Xl
A4 Logistic HIZk(AEKHIZR), RZ Y, AnHoRM ™ SR e R # A R K i 72, Rk Logistic
M 2 E TR A A )2 R
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K Xe IRGUCN BN xe: HSCHRTLTAIR UL R (R TR BRI 60, 0 xes 9 T4
R R AR AL, A E LR AR R R S, VN xe.

WS SRR S, JollT 8 S0 S — R P TR, 135 T AR S 452 I s SRR
RGBT A B0, LR R S E, S A, B AT o B R A B 0 T

3.2. BESHT

AT HU I E 9 2000 431 2014 43X /NI [A] B 1) 5040 (B k5 T~ 2000~2015 it 445 [4]) -

F SAS [¥] PROC REG it F25t LA_EFIFRFR M KB, AR R Z 3 E FE % 5 R T 4E A7 E SR AR 96 5%
R, 1FEMHEKREN 09896, Hit, WATHZHABREXANTELE, AEENANFEELE).

LR ETN T, TSI RE R UAE, R EEEN L ER. TEHNL,
WFRAEEE IFRAEA . AR AL, 2 —Fhid B0 4ok i ok Do 4 A8 B B 2 S M 1 5 Ve

AR A A

X

Horbrx REAFEWEEGE, X RIME, x RT NG B . %07 VELE T bR 2R R
FIlES, fREE T R EIEEREE LRMER . v 7T RS, FATR B b A s A 1.

Table 1. Data of the main variables

®1 BEETENKE

o R ﬁifmu R ﬁ%ﬁ?ﬁ WOWASEE SRR
2000 0.9979 0.0905 0.9648 1.1694 1.1255 1.0233
2001 0.9930 0.1844 0.9578 1.1810 1.0820 1.0671
2002 0.9930 0.1031 0.9645 1.1889 1.0081 1.1253
2003 0.9601 0.26.3 0.9647 1.1747 0.9708 1.7784
2004 0.9528 0.6531 0.9685 1.1301 0.9776 1.2695
2005 0.9500 0.5811 1.0220 1.0851 0.9730 1.3823
2006 0.9478 0.7883 1.0267 1.0364 0.9567 1.5001
2007 0.9472 1.3459 1.0136 0.9971 0.9420 1.6530
2008 0.9471 1.2424 1.0010 0.9709 0.9462 1.7947
2009 1.0535 1.0715 1.0088 0.9374 0.9411 1.9564
2010 1.0517 1.4060 1.9637 0.9062 0.9715 2.1754
2011 1.0517 1.5267 0.9441 0.8628 1.0034 2.4329
2012 1.0517 1.8309 0.9715 0.8362 1.0108 2.6905
2013 1.0517 1.8965 1.0953 0.7843 1.0352 2.9467
2014 1.0509 2.0193 1.1031 0.7395 1.0560 3.2124
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3.3. IR BEBLSh

KR RN 1, H MATLAB [5] (LT 1)73 B SCIRAE R
R=(0.5906 0.8618 0.6643 0.5271 0.6246)

MRBRFEFE R 7] LA

1) % 4 Makh, HEWRZKT 0.5 1, RUIEHE 2 2 FOHR R KR T AR AR XA, RIBE
EIRZ WNZREAAL, FFBA A R BTG A KRR .

2) 2 MaKK, RPN FRE AR RAE AR mRA, S RRREFHEEN,
M ZINTAT T 7, SBOURMGENE, B AR .

3) # 5 MEAREIR, Ui HIMARL SR XA AR AR BOR,  RIREE AR, s ™ b
R, FEEG TS Z, AR AR D .

4) LA Br 2R B3 TS IR 0 R B AR T AR A RS

3.4. EVIEBRE
POREMEmA AR EyY, AR E x AREHHORS . BEE o NFEME. B E X3 N5
TN B E x, AW ZWNER, B E xs AWEILER . AT L ST a0 2k A
Y =By + BX+ BoXo + BoXs + ByX, + BiXs + &
I SAS KRG RN N &5 (3= 2, 3% 3).
H 3 FRATS B 26 AR Y
y =1.10862 —0.11304x, +0.03855x, —0.28897x, + 0.1005x, + 0.086655Xx,

35. FIRBHEIE S

GERMHT: & 2 5 o2 = MSE =0.00089495, MSR =0.0044 . #5615 % :
Ho B =B =B=B=B=0H,:8,5, 5B s ZL—MEEF, KK ITEF=MSR/MSE, WINHE
F, =4.92, BURL/KT o =0.05, MIKEH) P {f>4 0.0988. 0.1091. 0.2838. 0.5570. 0.6584. 0.3625 > 0.05,
p=Py, (F>F)=00236<a =005, MI{EL Hy, R Y 5 x,%, X, X, % KRR RE . d1FE 3457
FSHITHAE

B, =1.10862, 3, =0.1862, 3, = 0.03855, 3, = 0.28897, 8, = 0.105, 3, = 0.08358 AH R [ KK p {H 4 5 HiX
KXY 5 %, %y, X3, X, X5 FIEPERE A G HE.

FH—T7TH, NSRS AR MR (K 1~5)75 20 8N A8 55 iR T FRAS A2 B ] 5 2 1 56
R, MW TRECREUG AT LLE A A SR D5 5. 5730 D N3, KEFAE ., IR R
AR, M-S WAREIREER R

3.6. HEARMK
B 3.4 M Hr A 143 2 1 PR AR 5 B Fe b IR 20 22 6 2 an T =R s Y
y=p5+AInx+plInx, +ﬂ4X§ +ﬂ5X§ +hsInx +¢
KA B KRR IR
y =0.78282 —0.03691In x, + 0.035391In x, + 0.08796X§ - 0.04228Xf +0.32479In X, + ¢
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Table 2. Variance analysis

2. RESH
T7 ZRUE Sl SEI7RI(SS) I77(MS) F{H P Y
JAR) 5 0.02201 0.00440 4.92 0.0236
RZ(E) 8 0.00716 0.00089495
JAFIT) 15 0.0716

Table 3. Parameter estimation

F* 3. BHHT

S8 e PREZE A THE t1H P1H
S 1.10862 0.59364 1.87 0.0988
yiA -0.11304 0.06271 ~1.80 0.1091
yi3 0.03855 0.03355 115 0.2838
y:3 -0.28897 0.47157 -0.61 0.5570
B 0.10050 0.21894 0.46 0.6584
Bs 0.08358 0.08655 0.97 0.3625
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Figure 1. The relationship between the planting area and the import
and export trade of grain
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Figure 2. The relationship between the planting area and the family
burden
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Figure 3. The relationship between the planting area and the number
of labor population
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Figure 4. The relationship between the area of planting and the gap
between urban and rural areas
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Figure 5. Relationship between the urbanization rate of planting area
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3.7. RUIRERI 54T

ZERAHT: M Q)F Lid AL o = MSE =0.00053676 , MSR =0.00521 .
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o 56 AR 4 Ho:B=B=B=B=P=0H: 8.5, s Bs: Bs EOHEE, kgt E
F =MSR/MSE , MlfE F, =0.002 , HUK:4 /KT a=0.05, NKLK pEHA
p=P, (F>F)=0002<a =005, A% H,, XKUY 5 X, %, X, X, X VER R REHE] T flTHE,
HHSL AR 56 p 435 0.0001.0.00915.0.03642.0.02115.,0.0842.,0.0035 < 0.05 iX K I y 5 X, %,, X5, X, Xs
) FIRBERE A B o
HI SAS 75 2] QQ 4] 6:
R KRBUE —FEHZ& L, YU T REZEIESMERESHE, RN BT g o B g & # .
B R R ARSI B ) B E AR
3.8. RAKE SRR

AR LK FE AN /NS AR R TERR & B AU A A & B e B, 5% 2017 4R PR & B AR IS A
A FEVE AT 7 T
BB EFESLE

T AR TR 2 LARE S (K M 2000 4E 3 2014 4E [14F 50 A T B ARSI Ay A6 T f ST R TR B A S = ANak
T IIME, T IR A 7 V06 N 32 B B AR O A iR A7 A, B 2 H/NE R 88 = S B, B &t
FEAS RN /N2 () S AR W A i3 47 B U Tl A TR0 o boARE T R A 2000 31 2014 SFROEUE, A2 E
A,

P 7. &8 ml A AR S BE A SR M B N RN, BJEifa TR, SRR AN O
FRUARAAIE o T THI sl ade F 48 BB AL 0 AN logistic B, X P ARk 7R 10 2 AT IX A Ra 34 1, DRI E PR 3 P A A 7R
HEAT T .

KR AB =, B MATLAB 15 (1) 2 T 5% %1

9, =1.937x10% +3.8533x 73.7723"
TR 25 B 5 Rt SR E BRAR K. IX Ui B PR BB AU T B, R 3R AT TR B AR N logistic B,

0.061

0.041 *

0.02+

Residual

0.00+

-0.02 +

-0'04- T T T T T T T T T
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0
Normal Quantiles

Figure 6. QQ diagram
B 6.QQ &
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2015
2010
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0.9 2000

Figure 7. The relationship between the planting area and the minimum
purchase price

E 7. MEERS MM X R

120 N
100 4

80

2015

1.2 2000

Figure 8. The relationship between the planting area and the minimum
purchase price (x 10%)
& 8. MEERS RIEBEMNHI X FR(x 109
F MATLAB 3 n=15,m=5, s =0.0887,s,=0.067,s, =0.0488, 5 H(5)=15
a="5.6345x10"%,b =0.9775,K = 0.0056
NI A5 38 7K A B e AR 1 D logistic #2240
1
0.0056 +5.6345x107® x 0.9775"
AR B 72 S/ 22 B B IR A7 1) logistic #5278
1
0.00177 +6.0854 x10°® x 0.9769"

)711 =

9t2 =

(6)

ILAERF U R] t ST AR 2 [0] y 1990 R4S SAS BRI & 2 M2 Mk &, HPkisa

i)y F=50.65, %4 a=005, #H p=R, (F2F)<0000l<a, Mt
H0 :ﬂo =ﬂ1 =ﬂz =ﬂ3 =ﬂ4 =0, ﬁﬁé%ﬁlé\?&%ﬁﬁﬁo
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5 B H) ¢ SAME AR 18] y fI9R RN
t = 4824.08793 - 44.34314y +0.17407y’ + & )

LRE (6) () AT AR B B IR (10 5 BV R (0 T A 2 Oy

o 1
7k%r£“ ytl - 0.00177 + 6.0854 Xlofﬁ x 0l97694824.0893—4434314y+0.l7407y2
- 1
INEEs Yiz

- 0.0056 +5.6345 x 10—6 x 0.97754824.0893—44.34314y+0.17407 y2
3.9. AEMIFN

e ERBIR, 193] 7R 4 TRINE, 0 2R MR RE AN 22 10 S 5 AIRHAOW b A 000 Ao 1
Wi ks B iR AL

fi4 2000 F| 2014 (KA IR F K 13538.6, e/ 1217.6, A4 TIAE] “+ =Tl MR,
MR AL K VE R AL 5% A R iesh, NIRRT BN 2 0], A R /N 22 ) e iAo B Vi B
[107.43,135.26] . 7KFEII S AR & BRI VE 9 [98.56,160.34] « FATHRE( = (RGN — HARHIE
71 AR TN E0) * 100/ 55 A WA A By FEIN L SR A4 T L < ™ S R A i 5 S R R s AT AR
BRI ) A L

M 2 1, IR BE S BIIME R E AR 5%, T “+ =Rk WA E XA RS
TR DL AR B SR RO 2 SR

Table 4. A comparison between the actual minimum price and the estimated purchase price

& 4. EFREARMBIE N ARG M B EL AL

IKTERE R KRR AG FANER R ANERRIG

i Kby W5 B REE A o B REE

2000 57.00 56.3614 -1.13304 56.80 56.3218 —0.84905
2001 57.00 56.3618 -1.13233 56.2 56.322 0.216612
2002 50.00 56.3622 11.28806 55 56.3227 2.348431
2003 52.00 56.3625 7.740075 55 56.3235 2.349818
2004 72.33 76.3629 5.281229 59 57.3239 —2.92391
2005 72.33 76.3633 5.281726 65 66.3243 1.996704
2006 72.33 76.3636 5.282098 72 70.3246 —2.38238
2007 72.33 76.3640 5.282594 72 71.3250 —0.94637
2008 79.33 79.3640 0.042841 77 76.3254 —0.88385
2009 92.33 89.3643 —3.31866 87 76.3257 —13.9852
2010 98.33 106.3646 7.553829 90 86.3246 —4.25765
2011 112.33 116.3649 3.467455 95 96.3267 1.377292
2012 128.33 126.3654 —1.5547 102 103.3271 1.284368
2013 139.0 136.3662 —1.93142 112 112.3274 0.291469
2014 142.67 138.3664 -3.11029 118 115.3277 —-2.31714
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4. B

R 5 J5 I A5 18 R AR A, AR E] TR iR AR SIW T 5 & F5 AR (55 &, 10 H A 2000 451 2014
R A RIS A i B UL LA AE 5% AN, FEXT 2017 B E R ARIIE N I H AR & . 2518
AT A RIS T FH I 8] P SIS TE 6], A SCHe R AR I (B3 — “ANRT 3% DRI REma 71 9540, #5951 7R
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