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Decision making and contract coordination of three-level agricultural
products supply chain with consumer poverty alleviation preference
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Changsha University, Changsha 410002, China)

Abstract: Considering consumer’s preference for poverty alleviation, this paper studies the three-level agricultural
products supply chain consisting of single farmer cooperatives, single agricultural product processors and single
e-commerce platforms. It is found by the study that when the e-commerce platform and cooperative don’t encourage the
processor, the processor would not participate in poverty alleviation. And when the yield is at a high level, it is possible
for enterprises to increase their profits through participation in poverty alleviation, and there is an optimum level of
poverty alleviation to maximize profits. Finally, through the design of a two-part contract of "farmer security deposit +
e-commerce platform subsidy", processors are stimulated to actively participate in poverty alleviation so that the supply
chain can achieve Pareto improvement. This study provides theoretical support for the actual establishment of
cooperative mechanisms for enterprises to help farmers increase their profits while improving their own profits.

Keywords: poverty alleviation; three-level agricultural products supply chain; consumer’s preference for poverty

alleviation; two-party contract; e-commerce platform

0 51 &

Hh R AR R [ 5K B AR T T
DLk [E 28 5 i s LR E R 2 —, H A GDP A
TRER A K, (H AR T X 22 R A 2 2 R ARAEAE,
Jo LS AE R G AR Hh A iz B — R IR K 2
TR, 350 ) 0 9% L O e N RSN 2017 4E
HRAE AL S RRG A Hie i, i N\ 5
RS 2 300 7T (2010 AR AR A 22 IR B v T
L2017 SER AT R N A 3046 JI N2 2.
B8 B ATY A% 2 v ) SR TR P % 0 IR I il A, <A 4k

Ytis HER: 2019-02-25; 1&[E HEA: 2019-06-07.

B R B P i) A T . R R S T
TS HHRTOT R AL BRI R h 35
DRI iy, D9 B8 VR 1 DX AN 11 8138 BE 22 Ak AL
SRR i (A = i L2 B AL, WUl A A
PR LR 4% e 27 (OBUE AR, B S 5 B
77 I SR R, AT B0 B2 VRT3t DX A FR A28 PR AR
BT EE .

Hil, A2 AR “REHEEREE 5 A, X
MR B AREAT TR, KSR N TN B B LN
. 2 g Sn Al ST IR N VT AR SR A

HEEWB: ExERRFESLTH (71431006, 71471178, 71871232).

Tl IA/ES . E-mail: zyj4258 @sina.com.



2590 EC o

5 xR

%35 %

B, 5 Zh 3T Hb XL 3T, 7 T ik < Sk Ak 4+ &Rk &
PEAE” BRI R, Y 22 B R AL A B S5 K
(BB SN EALAHY, T & 45 A BE AT R+
T, 90 o F R S BT B PR R R T AR IR A R
HIRR . (H 2, B L SR ) ) S s A4 T 33K

B AT AV e USRI A% 7R BT« — 4 3K
SE7 F A N BB R R BAE T, RO TR T RR, ke
1 7 ANV R ST AR A

BT, AR A IRIE CORSERRTT” S DUR IR
ErAEAE A 0 TR (BT R 3 DX AR AR 7 it o T A
by AR R P 5 AR = AR 7 i ARk N B D RIE 5N
RORBRIRTTAA T AT i LBt ) @, DL
AEET MR K L. B A, iR REG 1At
NERTGA = i (W SR B PRI W24, AR P i T
PR AT 81 B0 L (491 Gn gk AT 1 R P A %), B N
(B anke e SR g n TR SR, AR e B B 4 R P 6,
BUEAE T & L E AR B B 45V O X s X
J8 Wl AT TR IR FRIE Al 2 A5 Bh 3T R R R e s
G 2 A, IR B AL ) 2, 3K 75 24 H Ak B RO,
H I Bk A< 357 eh FLR 1 6 A7 4H, A 24 Al 55 B
L 1 & EAT HR 20 ) 2 3145 S0 6 R 28UR. B DAL AR I
ANFVE T B KRB L b 25 B R 1) s DI R 5 B R
KA, i BT B2 2 S R AL IR B K140 Tic DA
e 5 B DR, SR AR I 9T DGV 1Y) ) R

ARSI B R ZR LR LA o) /L Ak 5 rh Ak 25
5RT A SRR B EmR? JRR 24?7 AR
A B % R ASE HE R R K g S A B LB 2 T
T A HEEATIE B R AAE? A&7 0o TR LA
KR SEM 4% P2 RS 5537

D) A AR5 47 i S A

AV AE “REAERRTT 7 1K T Hh St R B A e T S5k
A VEAL AT S 4R, AT 20 BUR AN R P R R G AE
FER G AL A VR AL 35 B B, 2 2238 0 HAE
AT T B 58, Chagwiza S5 $& H T & 7F #1504 Rk
i 3 FHAE . Mujawamariya 252!, Gijselinckx 5!
A1 Alhot*! 45 Hi & 1 #1: e % 2 4L B8 5 A0 o £2 0 i AR
. An ZEPT YL A A B A BRACRA . $2 5 8l
R 2 FE . RSO 7T TR RS AEH
EAPEE R — 3R ) “a8 30107 487 T RIREG1EH
RFRTTVEH.

T AV A 1) = A P A AE 1 s, A7
R E AR ARG AR A BB I B FEAE 4L Jang
ERAIE 7 A P I & A 41 58 3K LR KU 25, Niu
SEBVERS “ R P+ AR+ Sk Ak B R P R

BB AR AR Sk A B E AR, EAN
FE R Nt 7 st mag 5. el I, Rk &
PEAERHE TR RN B AR A P2 st g b
CERTME” PR AARR, BAACH B ERAR R A EH
NNAE R BRI TORESE, HEF A SCHRTEFR T 5t P9
R R AAE AL AE AL BB A 1) P 5 0] L AL b, A SCASTE
FUATHOCR P B3R 0] R 1T A 245 IR T 98 91 2 R B
SEHERTT B0, AR G AEAAE A i A 77 1
A B 9T = AR 77 it A I A P R SR ) L AR ST 5 LR
1) = A RS 5 Niw 88 (A FAN [F], 2 25T H AT fe
Hh 2 AFAE I F R PR R R ), B R R A E
FE A IR + R B AN TR 2
2) Akt TR SR
B A E 7 1= /i o A TR 4 R~ 6 S o | 4
2 ST IAIE 758 B R A Davis® Fl Carrolll'Y 5
u”j AP A 2 T R AV AE KA 2 1 [R5 SR A 4
Rrkhos 5%, AARAUE, . BB E ST
[H]. Carroll!" [ AF 58 XK Ak 4 2 STAT I N R AT
T AT B D E RS kA RN AR A2 5T4E
1) 7.

FRELIE AT | R W AR 4L 2 524, 2
A E B R AL A 2 TR AR R U7 2, © 2 U
TR P ORI FEN RIFEAT T ST, Chen R ZR T
15 B T35 Bk AR 72 (& 5 4B Tang S8 13 B 5
T ARMY S AN A T SR AT B A BRARF B2, 4
AT AT 15 B AR P A RS e A ISR ). Liao
USRS 1 R JE A B 2K B9 AN [F) 20 2 e i £ 2L
RATRK WA 248 F). He 5510 5¢yd: 17 A SL45 B AL
A5 BX S ARR S A [\], e oA 7= 4l 4348
7R ER.

FH M AT L, R B2 A AR I A 2 S A 1) — i
77 S ARBUE B AL 2 2 WG B AL IB T4 B A FE IR &R A
S PATIAE B X T AR AR R B, R R AE AR
BN IE Bz g de it 7l &, S R
LR EE 1) 2 538 RN R L) W ) R

3) Akt 2 T AR R A

TEHE R BE 2 R Al AL 2 ST AT RIS S ), O
SHAEM R HAEH THRZE. Sodhi ZU7 i@ £ A8 T
T AP A 22 B AT I 2 R A DI FU AT 1 4 AT
Carter S-SV 7045 H, Aol 4 2 ST AT BR AR A8 3 2 & 4+
B S RO Cruzl V5T 1 Al p 25 ST AR R A B
%Lﬂ T B FZ0E. Chen S POVHIEFT 7 AH HLZVE T B Al

FE2 BT AL R FEAR Y $5 B Al B S ORAIE A R AR A
mﬂﬁ’]ﬂﬁﬁ%ﬂﬂﬂfxb XU Ma 2520 7545 B



%118

B3 5. EEE AR B R At 5 sk R R R 2591

AKIFRAFIE T X Ak At 2 TR BEREEEAT T8 JE.

BEAh, I A B 73 2 3 A b A 2 AR B R BE
LW ) UREAT T T, Ni ARV IE T R i B
£, Hsueh!®> F1 B A 7 5240 75 1 2 4 o 5] A i 2 3%
FRLIIEAT VIR Wu S0 i e B At
W IRL S T PR P .

LR EPNA, BT AL S SRR SE R BERT 7T R
it B Z BT SRHIE T KRR IR T 9832 i) Al At &
iE XHRTTIX PO PR A R HOS R IR 1 B AR

O B . % T 1, AR S0P 1 = A ik
BB ) 2 AR e A PR A B BN 2 F FEAE
0, B B8 T PR ARG, IR R kT AT N
XA A W 14 5 IE R SRR 73 FE F 520, B3¢ e ¢
T T NP B2 2 B (3t S DA SE IR R B
1 AR R B 5 R AR R F

A H TR KA TG I T
AL B 1 6 2H B = A i BN B, 12 A S i
VBB TR . A I B RE TR SR RE A, £ AR A
GRGE AT i 17 5, N R AL 1 5 2330l HRE 5
It A BL R ARTTKP ﬁtf“’fl*%itlﬂElﬁﬁ/T

I

|
I
1
' !
If N\ N\ ( N\ | ( N\
| owwsro ||smaio, || e, x |
1

| et | e (| o rea |1 | s

i, J it (R0 L 7 il
| T (| e ||k, % || e
W R ||, g (| R | s
N, R || TS ) AW | Eh‘} AT,
W oZom A, || 2 AR X EE ek | (S B
| B miicice || o, || wi
. g S || Lk, | |
. B SCAAR || SR i 2
| HH A Ef 5 :
| J VAN

B ERNEER

FERRAEZ T, 2 H DL Bk

1) Ak 2 75 ZAT BN R AR, TR
B3 TX VR I X AEAE AT I ANE L AR 77 B B 1) R
AV HR T I T AT ARSI AT A il A B
& AR L S B 22 (1) 78 3 BRSSO 3K S A A 1Y)
AR G — A G N R T AR, B 5 A R R 2 KT
A . A SCAE % %) iE 4> Mk 4 2 57 4T (corporate social
responsibility, CSR) 7K V- 1) 77 X 21| i) i . f1) $k 33 7K
L B A B RN @, R T A M 3R B I Ak
AR A C°(z) SHRFKFE K, B2 C¢(0) =
0,0¢z) = 0L Ce(x)" > 0, WZRAKRIEX N
C¢(x) = Bx?/2, A B > 0 AR H AN LA

2) AT I L i B RS BRECR R 9 p(Q, )

=A—aQ + g FHH: A(A > 0) R B3 = T
BB ST R, o RS SR, B O e R R
IR EF, 2, SR RLEE BT AT Al SRR ZTK P

3) AR AR R R, LA B S —
77 AT BITAN [, A SCAE ST SR R0 B B 9T, AR B R AR
BRECNC(Q) = co + c1Q + Q2% Hicg > 04[]
E AR, B — 58 2 KA B A (A A = e kAR, 1
RBEEERIA; e1 > 0 NEALR = i AR 7= A, E 45
T ARE R A, co > 0 RE TR, BFER
B AR 7= I A 2% (1) I ) FIORS 055

4) KPR P09 KU R, SRR (S B g 4.
-~ & o AL SR AT R, PR AR D
LR M LA VR AL AR 7= (R B A A7 i, LR B =T
SEAR P i IR I L B B

5 B R AR BN | PR, fEJa S, |
Fr: NPA AR AR i LR MR 6 3942 5k
B4 L, mPA AR AR 77 Woin LR 2 58638
500, PA AR RGBT 6 2 52T 0, PAAR
FAT OIS AN R S B 2 5RO, TP
RN P B2 J5 G BL; A5 se ARFR A i
W, f REELR R A AL, m AR AR W T, r AR
R &, dAGER - BUE TR B SR8 .

*k1 S¥RA

ZH SR

co  FISE AR, BIARAE PR R AR (R A, AR LA UG A
c1 SPOLRPE AR BA, AR T AR AR 25 A

e BEIIBAREL WA PR AL PR 7= G A8 B I e AR %
Con AR N L PR X0 BT AR i PR PN R4

p HALELRE ST

A TR TS A R

o Pk

B SR LR TR N R U R B R )
B RPN L BRI A R 3

B, HEFERNAKITMHA R

Ty TSI BRLT A it LRGUC R R B AR R G VLR [E 52 2 H
T, PS4 sh o = N LR SR T I [ e P
Q PR HALR)

w RN R E)

x PIUKT (R )

I FjE

2 EFHRAME

B AT AL IR TIAT N I EE AR, B —
A=A I LRI BERE R (NPA), 75 J8 FE A TR 1 £




2592 EC o

5 Xk R

Hh R SN I B S 45 T A PR BT O S A e S 45 R )
X EEFRAE. S5 22 5 R X Ak 2 5 $R 2T (AN 8] 45 L
BEAT KA, 15 A 95 FEA AR AL 45 BT L, 4R RS0 4
7 M) ] ) S
2.1 NPAEHURFRIAEN

IR ISEIN RO

I3 = p(Q)Q ~ C(Q) — cn@ =
(A—aQ)Q — (co + 1Q + 2Q* + Q).
XFEANER QK —Fr S8, S HAEFT 0,6
DIINPA
oQ
REXT QW 3%, A 0*1INPA/0Q* < 0, Rl &F
TR T QMM R . WK AR A k2 5ik3T
PR ST N, B L™ A
QYA = (A -1 —cn)/2(a + )],

SAE N

IEPY = [(A =1 = en)’]/[4(a + e2)] = co.
2.2 NPASTHURKRIER

FE 73 HUR HEISS SR F 300 P VA 9N BEAT SR A AR IR
HAVEA RO R
H}HPA = wnQ — C(Q) = wnQ — (co + 1Q + 2Q?),
CIEGELo/Wae i D ES US|

Q3" = (wn — 1)/ (2¢2).
o AR N L AR, A
INPA = 0, Q — W@ — cn Q.
WAL BEARNTEX AN SR — B 2, AT 45 dep
TR R A
WNPA* — (0, + e — )/ (2¢2).

xF TR B HAE, A

I = p(Q)Q — w,Q = (A - w,)Q — aQ*.
Bl EANTFRE AN K — B 3, AT A3 e A
[ERE=E Y- &)

WNPA* — ¢+ ey 4 [2¢2(A — 1 — )]/ (a + 4c).
S B BN R R 0 AR A LR S S AR
UINSIPAEFLIRZS? A ERES

Wt e D A ZH B AN BR L, P 451 L 6 % Bl
A A R AR RIRE
H}\IPA* = [c2(A — 1 — cm)?]/[A(a + 4c)?] — co;
A7 b I T BRI
I = [ea(A — e1 = e)?]/[2(a + 4e2)?);

=A—c1—cpm—2(a+c2)Q =0.

%354
TF & R
IINPA* — [(A = ¢; — )]/ [4(a + 4cs)];
RN
H}i\TPA* —_

[(a+ Tea) (A — c1 — e)?]/[4(a + 4¢2)?] — co.
B RS L SANE 5 7 Bk SR
) R BRI I 73 il VR 22 AT B A, A7
NPAx _ ONPAx o NPAs _ [INPAx o

U 224 (4t 7 A P A 7 0 T e R LR ST 6 AN Al
RS 5, S ki R REE &K F
I B SRS (107 5, 4 Hh R SR R ) 44 R A SR KT
3B SR I (AL R
3 BRMEMNEERME S RE
31 REREHMIEES5HE (mPA)
3.1.1 mPAEFREBE
A R AT SN LR 2 5837, T4 e s e it
o4t A £ b B ik 0N
2P = p(Q,2m)Q — C(Q) — emQ — C(zy,) =
(A—aQ+ Brm)Q — (co + 1Q + 2Q°+
cm@Q) — (Bmas,) /2. (1)
XF 2 (1) 2 AR F Q Al B — B 2614, IF
19 326 T (5 R4 A R 10 HE B R, 2 2(a + ) >
B2 ) By, A AR B 5, 15 B I AL PSR AL A 00 R i
Hors &

mPAx __ A_cl_cm

U T 3ate) - 2/By
BRI
mPA% _ (B/Bm)(A —c1 — Cm)_
m 2(a+co) — B2/B,,
PR B R
mPAx __ (A—c1 —cm)? e
s¢ ©212(a+c) — 52/ B 0

3.1.2 mPAGEREE]
I BRSNS A RS A AR A B A R B0
PP = w,Q - C(Q) =
W@ — (co + c1Q + 2Q?),
AR
BEA = (i — 1)/ (2¢2).
B AR A AE AL B A BEANA™ it 0 R 8 70 B
]
IR = w0,Q — wn@Q — € Q — C () =
(Wr = wWim = &n)Q — (Bm,) /2.



%118

B3 5. EEE AR B R At 5 sk R R R 2593

RKT W My, (B 25 1F, 7

PA
O™ w,+c1—cpm — 2w,

0wy, 2¢o )
aHmPA ( )
am = —B, T, <0.
T,

H 20 (2) T AT 4 7= o T pi R A O T gk
TLIK 2, BRI BK R K, DRI B R 7 o L 5
BAS R KA, U B2 BY 2z, = 0, BRI B 10 25 ) T4 7=
st N T 7 R R RS T B 3 2 5 03T (NPA) 1 43 Lk
FIITE L.

W1 YHEBETFEAS ST AR HM
TR S SR, AR P fhon T SR AT H R 2K
90, BV7EBE 1 PSR 1) A BE R AR S I LA 2 £ 3
Z 5538, G T Bt v 5 4 7= oD L s AL R
T EBIANS ST R AR H.

1R 1 2R B, A IR TAT = T 2 1 3o
BT AT BT A= S TR S ks BT Ak
PRI AR S A T N 3 T A, TE 145 B
FRITHN R A2 X 30 43 34 0 1 i 2 3= 2 e 4k
TR BE T T UL 1 H R T B3R, TR, R 7= o
TR Z £ S IR 7, X — 45t fd ke T
2 — S T 3 PR b DX A e Sk Al 2 1 R4k 3T
AR IR .

32 REHEFEES5HKACPA)
321 rPAEFREER
A R R & S 53T, WA P v g
SR 1 R Rk
P = p(Q,2,)Q — C(Q) — cmQ — C“(,) =
(A—aQ + Bz,)Q — (co + c1Q+
Q% + Q) — (Br2?)/2. 3)

BT mPA 5 o e SR T 1) SR A, TT 45 A R

AW T R &

rPAx A—ci—cp
' T %ate) BB
BRI
LAY _ (B/Br)(A—c1—cm).
T = et e) - BB,
b A
HSHClPA* _ (A—c1—cn)’ — ¢o.

2[2(a + ¢2) — 52/ By
322 rPASERYSRIER
ZE A HET 62 5N 0B EIEE, &
AR R iR Eh
I = w,Q - C(Q) =
win@ — (co + 1Q + Q7).

AR R QA = (W — 1)/ (200). FRRALE
FEE AP AR SO R R eR L
HffA = WTQ - wmQ - ch'
SKRKT wyy, My, 10— B 254, PT A 00 RS e AL AL
A
WIPA* = (w, + €1 — em)/(2¢2).
B s B AR I TRt R AN S 55T
[ L R B R R L A
H;PA = p(Qa :ET)Q - WTQ - CC(xT) =
[(A—aQ+ Bz,) — w,]Q — (Bx2)/2. (4)
X H SR T w, A, B — B 252, 45 30 9 T (1 B 4
FiE B BB, 4 2(o 4 4co) > B2/ B, S 4
18, R A AT &
EPA* = (A —c1 —cm)/[2(a + 4e2) — B*/B,];
ML P & B R T K
2PN (A= e — en)B/B,) /200 + 4e2) — B2/ B,
L P 5 Ee AR At A A
rPAx __

w
[4ca(A — 1 — cm)]/[2(a + 4co) — B%/B,] + 1 + cm;
A7 o LR S AR R AN
w;l;’A* —
[2¢2(A — ¢1 — ew)]/[2(a + 4e3) — B2/ By + e
e A BRI
H;PA* _
[ca(A =1 — em)?]/[2(a + deg) — B2/ B,]* — co;
A7 oI R A3
HrPA* —
[202(14 —C — cm)Q]/[Q(a +4decz) — /82/37"]2?
L7 & I AR
ITPA = [(A = 1 = ¢m)?]/2[2(a + 4¢3) — %/ B,];
A % R 3
H;PA* —
(A—c1—cp)?
[2(ar + 4eo) — B2/ B, ]2
3.2.3 mPA.rPA 5NPAf5TEXTEL
1) B E T X &I &5 L
QIPA* — QNPA* > 0 It N HE S R X bb TP A —
HNPA* > 0, B = mBr, 20 HARE R = 5N T
AR P& . BT bbb S a f5an T .

[o + Teq — 52/(237«)] - ¢cp.



2594 EC o

2 ARSI, 2k R R AR i T
ISR T 68 — XS SR, it 2 57
T TRA S 5T r AL =& FE

2) S HORSRE L R % L. BT o ok 5 I
mPA 5 NPA At S AR UL, A L rPA 15 NPA (1) 55
gL

AL ENTEL: Q5PA* — QYPA* > 0;

I LR HE R AN S E: wrPAx — GNPAC S

B L S HE R AT s wiPA* — NPAS S

AR RAAEALFNE XS L T5PA — [TRPA* > 0;

A= oI LR RE ST b [TPAS — [INPA* > 0,

HL T & RS b ITTPA* — [INPA* > 0,

R R e R T B TTEPA* — [INPA* > 0,

W3 SPERRIETE R RN LA
5 5, AR EE T R BT 65 5T,
B AR N TRtk s L T A
HER A AL B B i 7 F S R R Y e
VS 5 HERFT I 0 SR AR

PP T~ 5 A 0% 30 3 388 vt 3% PR 3th X 5 1A T 3
B AL LA S AR A ST R ML X R 7= i 1 B fig e i 2k, 5 B
VN L RN AR N B R VAR S TR 7Y
g BN H 7 BT IR S IX 0 R AR 7 S A B AR,
HLIA HoAh A e 45 [ 22 MU HEAT “ AR R ANTEER
R TRE. AR A AR =0, i P & £ 3h 5
55T R T Bh AL RIRE 1) & AN R B R, 7R R
B o 19 250 IF .

[ BT, i 850 2 1y R 3 3 3R B, TE 8 S 4R P R IR
S BRR, ll Z 5HI A Bh T 5 = LS
TE AN 8 B AR, I BAFLE — DN ER T K7, it
97 4 il 5% B B SR AT B AL L X A i R B
{2 SERTTFRAL T BB I,

33 KREGMMIEMEFTEERNS5KE (PA)
331 PAEFRKER

S R 5 AL 2 5 AT T AR E
FRIRIKE N @5, A AL 00 TR IR 2T AT 20 il
EAg. U] (A 7 e A R R T A

rr =

p(Q,75)Q — C(Q) — cmQ — Co (T, ) =

(A= aQ + Bz,)Q — (co + 1Q + 2Q°+

en@) = (BpA°3) /2 — [B,(1 = N)*z2] /2. (5)

SRAE S E AN ST Qo N S5, AT
R BERBE SR O T B & PRI AT
AT 53 e B A1) — A 11T o 00 43 7 % e R e 3R 56
T Qv v NII—F 564, 15 2SR ok B i

5 x % %35%
R, 3t — D nl iz G L P e sk Al A e &
PAx __ A—01 —Cm .
1= B+ B,
2 _ m T 2
(o + c2) BB, 8

R K o T R 8
2PA* B(Bm + B,)(A—c1 —¢n)/(BmBr)

2(a+c2) = B2(By + B,) /(B Br)
B,

~ B, + B,

B A2 5 530 A R TR 20 5l oR

PAx __ 6(Aiclfcm)/Bm

"o 2(Oé+62) _/82(-3777_'_-Br)/(BTrLBT)7

.’L’PA* — B(Afcl 7Cm)/B7‘ .

" 2(Oé+62) _/82(Bm+Br)/(BmBr),

(ANA: IS WAl

A

T

PAx _ (A—c1—cn)? e
sc - Bm+Br ) 0-
2[2(& + o) — BB I5; }

332 PASBREH
I HCR SR A R VEAL I o6 0
I = w,Q - C(Q) =
wm@ — (co + c1Q + c2Q?),

PAx _ Wm — Q1
2T 2

A B A VAL B A0 B AR AR it 0 L i )R ey
A

P2 = 0,Q — wnQ — Q@ — (Bpa2,)/2.
RKT wp, M,y B — B 254, 25 R 5 20 (2) AH ). 7T B
3 FE LR S DL T A2 o T A2 F 32 5k
2, B TR N A R T & 2 543 (PA)
() 43 IS . AEAR AR 7 i i L A LR P & 3
N2 H5HRFARRE 5 B SE  R, RN L
i 2 PR R AT 1 BAR A3 AN IR 2 T S 5 4 3, TRt ]
13 B2 NG T N BN BE 25 R R TR 5 5 rPA 3 Bl
SRIETEAREL. AU 8 QLA = QA kT A&
IR K 2PA = 0,208 = o PA R & i
AL R wEA* = wrPA R 5™ fi in L7 e AR Atk A
WP = WA R R A BRI ITEA = ITPA
A FE SN LR RN TP A = TP A B 7 & i)
8 IIPA = [IFPA A RigE R I EA* = [T5PA

73 WUk IS, PA TS T A i i L A 2> 13
Z 5, mMRKHE 5 PAE TR R RS
FHIE. NZR 5 S ik, 7= aoin LR AR AT R R
55 11 5] AR SR VA R A AH I ) [ 4, BT, £ H R
6 AN T A N R SCHRINE, AT I R AR




B3 5. EEE AR B R At 5 sk R R R 2595

%118
NeEhB 5
333 EHS5HBUESERRATE
R R QYA — QYA > 0; it BIEEFR T S KT

aPA — (2P 2PA) > 0, PRI RE TIRA —
IoEA > 0. RIPATEIL T, Bt SR IR A = & it
O A KT R A I S R 38 K 3 R SR
(IR AR AR,
3.3.4 5mPA.rPABERIXTE

% PA 1% 0L 5 mPA 1 rPA 1% I 347 % b, B T
Sy LR SR, PA 5 rPA 1 L 1) S L U SR AR [R] LA T
mPA 5L, R LT, B & QYA — QA
> 0; BERIEEFR TR 2P A — 2 PA > 05 (i B BE
Rl IEA* — [iPA* > 0. Horpi = mar, 23 HIARRAK
PRI LR AT A,

R AR PSR, A N R A R o
B 5P RE — RS 5T NS LY
1 B B g 1 dee AL 7 RN B R R TR, I B BE R B
SR B 5 A R ST A BB R e, FE SRS LR AR
PRI LR A R T B 1 S ST, SR S T
N FTAS  BE R R A o

4 R W, A N LR AR R G Fi 2 5
FRET I e (At 7 % 0 o S, s 2 PR [ AR R 3R 2
%2, WA S ARG B R, SEEh, R 25 E
TR A A PR A J AW B 18, 3037 PR b X 2
AR PP A R 22 R, 483 A% G 1200 T R A
HLRE S & 95 T 2 TR LR F g B “ P ARgs iy
R KK A, W AT Ok . B AR
34 “KRRMFRIES+HBEEFEEM" FERHIZLLY

23t bt L BERS KRB, oA SR T S T
Ay B SR AS T, 0k 2 5 R 7T e e 32 o A e
2, 3G A R AN S TR R {EL 3 R SR
AN B 2 R BT 2 E BRSO 5 AR SR T 4R
HG T T BRI, FE ELAE 73 B0 SR, A ™= 5 n T
FIEA S ESS S5 I, N T 55 B Sk i
FIE 7K T35 21 PA A5 T 1) 50 e 7K S, A5 1) FH 793 356 1)
S PR LRI RE %5 R 5L, HEAT I BTG
341 TAHA

LR R T AR B R i Ik B 4 A
TR, 7730 E X S AN R T R AT
X, AP I LR R B 33 553 (PATE
T Bt I R ) A, R bt A = ) B i 3o 8 50 )
LR F A LR EE S RNE A 2% K

BB AR TR A 1 7 50 1) B2 240 A 5 A 72 o o
TR 5 SRR N Ty (T > 0), T A A

AVA

PRI LR I B A AT (T, > 0). FEEE,
TE 53 B SR, AR 77 b Il LR A & B sh k3,208
SR B AR e, A S 1 BT s ] A AR i T
2 53T, AR = 5 0 L 75 3240 v 3R1510 [ Hi B
R RAVEF AR T & BT B8 2 .
A A AE AL IR bR 0N
H}FP =w,@-CQ)—Tf =

wn@Q — (o + 1Q + 2Q*) = Ty;  (6)

A7 I RS AN R ECN

HTP _
2
(Wr —wm = €)@ — Bm;m +Ty+T; (D)
LT & IR e O
HTP —
p(Q,2)Q — w,Q — (Bya?)/2 — T, =
2

KA—QQ+@M+5%%HQ—BjT—ﬂ.(&

AR 7 A 90E, K2 (6) ~ (8) X Q R T I 4 H
9 0, EEAG AR N B 1k B Wi IR A, 55 R E A 31 PA 1
TE T 8 R R I 17K, B (6) ~ (8) 3K Hi 1177 5 B
ZAHSE, B39 T PA SR TSR NS AL ™ & QT A,
RIIKF R PASE B T T IR LK

RRS LR MR B LGP T, fh N A 3 58 3R
B, BB S S I 72 1 A5 AR B 7K ST DL R AR
Bk SR 12055 B PA A TR I 4R vh DR SR 7K1 g s o]
LT R A ST Rl E
A—c—cpy

QTP — )
2(a+ ¢2) — f2(Bm + B,)/(BnB,)’
BARIRTTKT
STPx _ (A—c1—cn)B/Bm
™ 2(a+cy) — (B + B,)/(BmB,)’
TPx __ (A —C — Cm)B/BT

" 2(a+62) _ﬁz(Bm +Br)/(BmBr);
st AN

TP 202(A —C1—Cnm) T
m 2(a+ ¢2) — B?(Bm + Br)/(BmBy) ’
UJTP* —_

2e9(A —c1 — ¢p)
2(a+c) — B2(Bm + B;)/(BmB,)
PR % B R 0 R A R A E AR

TP _
Hf -_—

+Cl +Cm~

c2(A—cp —cp)? B
[2(a+ c2) — B2(Bm + Br)/(BmB:))?
Y eaaatrey) \MIGER N

TP _
1, =

Co —Tf;



2596 EC o

5 Xk R

%35 %

ﬁ2(A_Cl _Cm)2/Bm

3B T ) (B + B) (BB T
6 £
7P — [a = B%/(2B,)|[(A —c1 —cm)® _T.
" T Ratc) - BBt B (BuB )P T
{24 1 L
H;EP = (A—c1 —cn)® —¢o-

22(a+ ¢2) = (B + By) /(B B.)]
34.2 BRI L K%M

X TR BE 5 B T, 352 A R AR TS
FREA/NT H G 1ETCRL 0 0 8Ok SR Y T ks
5 i PR, BISRAS 0 RFEod. Ar e & T R IR
Er VAR N AL TTFY > T, 07T R R A2
ITFP > [IIPA B P & FRNE RO 2 1T > 1104,

TRR6 il T 32 L RE 5 58 S P IR AL L B,
4t 4 e RV A B PA IR T2 4 H e ST B9 K, A8
S BR R BB, B e R T, AT,
[N A2
co(A—c1 —cm)?
0<T}<D@+@%iﬁwm+Bgﬂ&JmP

c2(A—cp —cp)?

2(a + 4c3) — B2/B, ]2’ ©))
B*A—c; —cm)?/Bm
Tt 2 (et e2) — (Bt B,)/(BuB )P
205(A = ¢1 = c)?
[2(a +4cz) — B2/ B, |* w
(0 =B/(2B))(A=c1 —cn)®
" [2(a+ ) = B (B + By)/ (B B,))?
(A—c1 —cp)?
2[2(a +4c) — B2/ B,] o
4 HHIS

B R REFEAPRARE g = 15,61 =
0.5,c0 = 0.8, A&7 fb I LR AN TR A ¢,y = 5,
T RN S SRR AT R A = 100, 9 #h 3 I0 A%
BUR R B o = 15 BT S TR 5 52 DR [X 4 f
W2, PEE AT AR B AR T A R AL FL R S Bk
AR Z BN, RIEBE A 7= b in T 7 AN ERL R ST 6 PRI ER BT R
KA HNB,, =0.5,B, =0.7.

4.1 HEFREFMARZ=EME T ZFHKAEXFE

BB TH 3 XA AR TAT NI AR BURFE B =
0.6. 24 mPA. rPA FIPATETE T £l R 72 7K 1 B
ARAB I, 1 H NPA . mPA . rPA £l PA 175 % K 4 v e S Bif
At S 1R R B R Q AR AL I 2 k.

BH P 2 W] D A5 T T ISR R SR, 25 3K
PHUR AR, WA B A AE 4R 177 B K2 52 4l
RS H5HRAPRE 480 TEMKKFQ <
15.31) B, & 7= 0 LR AL R P S 3 A = 5 R

K/ 10°
— — [\e]
o (9 o

i
1

B2 {BMEFRRER THNEEDFDNTE
()R B¢ e 24 P B R B B R K (15.31 < @ <
18.59F118.59 < Q < 23.25) K, Al HHE &2
SERITAA i L 2 5 1R 3T R % Ad ik B A ik 3]
BRI, M- TR R K (Q > 23.25) B, X
AV 3L [ 2 5 R 3T Re 8 IR1F & Bl S T 1 T S R A,
B ZIE T SRR, TS, A4 E
B G A, A REW 51 B 2 Al 2 53R3T, JR it
OB SR A B e 1) e LR BRI U, - 3 TR X
BT &, R A AE AL, 38 A2 7= R A = &, 4R
CEELEEVEY PR RS 5 B R B A PRI AE
XA B S B2 A i .

4.2 SEHRFERTEA AR K33 F RS20

BB B 8 X AR TTAT NI A BUR T 8 =
0.6. 477 B AL T I /K FiT, 45 H mPA. rPA 5 PA 1§
T2 5 PSR I 1 5 R R R 2T S K s R &R

Wik 3 fis.
20
x,=33.48 i
=15.20
o I5HS ‘
~-
ST ol }
=] ! | —e—ITI' f
= I
% 5t \ }—9—17
\
o | |—— 17

PERIBE R FKT xg
B3 BEFRREETEFEASKADKFHRR

H 18 3 ) I, TR MR A A T2 T, B ok SRR Ak B
B SR T Al R ZT K 8 — AN K, B
FAAE =N ERALHIIR TR 05 2, A IR 3T S85
Ak T 12K T I RE A A N A 3k B £ oK, O B2
BERLEE T 7% TR AT A T A VG B, k2 5
PRITHI A DL AN [F]: 24 fk BB T 75 BN S B 3E
HKPEUR (o, < 15.20) I, RSP 6 2 53T
R3S B2 e =4 I N B P 75 BN A ISR BT R e
(15.20 < @ < 33.48) I, HERTL AL AR 7 it
T2 5 R TT RE AL L BEAA 3 5 KA 24 ft M
HET RN S PRFUKT TR TEH (2, > 33.48)



%118

B3 5. EEE AR B R At 5 sk R R R 2597

BT, 195 A Ml B4 S [ B 3 83 21 58w (0 RS, O BLIA
BB FE B2 m T HARE . R, 24 2 N L X
R BB AEHEAE = B8 J7 B0 1 2 6 R BE T R AL e = 1
5 SR, Al AT AR 3 12 i X % PR AR B0 GZ 3t X BT i
LT e i) Yo 2 53 7 2
43 FESKAKEFTFREAELFIENEID
B BETH B 6 R TTAT NN AR BBURR S B =
0.6. 1T mPA 15 % T 73 B R S I A NPA 15 TE T 73K
YR IT 45 R TE A S SERTT, X A G LA 7>
Hr. tPA 5 T 20 Bk 5 55 PA S T 20 Bk 35 R 45 SR A
IF, 26t A B A 1 A 1 R ) o 7= R 4 1 o 20 A
I 7% A it T 40 1 4 B, TR 78 29 3 464 TR Y
Ty = 400, %5 H W R 3240 B R A VE+L 1R BE
7 s R N B R /KT AR A e T

1000 gurm (—yppm

<
Z 500
%
E 0

-500
= T 20 °
X 020 3 0 10

e Q IR x,

E4 SETREEY TREA AL

4T L, TE 8 T 244, A R A AL 1 J
YR AE— A IR AL A R A MR A B Bk, B
T A R A R T 3, 0 AU A 7 B 0, 2 B A
PRI A B KT A BE SRR R, th 48
AT LR AR B A B S B (SRR 2R R
BTN, 35 3 e M A (R AT HR AT RE 2 )
R AR TR

Sl L P4 AR B T8 T LR, 4R R 1
P RN, o2 5 34 T 4RI, L
AN B R 2R S| il B SR AR
A AL I 7 BB, WA LR 31 £l 2 5 9k
. 2 5302, T LR S 320 1 i s KK HR
RICE AL TT LA AR, 3220 F R R AR R
S T TS T DR A SR B R
IR E B, AR R S S A S
AR R R A R
5 %4 ®

ARSI F, GRFC T 9 PR3 (i 4
POACT B T = G i (8 182 B 19 85 08 e 52 )
1. BB F

1) 4l B 5 HRAT BAR S A I AR, (R
— g S AR A ML T, A, 24K R A A 1 27

AE I8 B fe A= B (1) BESRIN, 72 e AL Uk T, AR ™ o
T AR T 5 BIRE AR A S 5T Y R IR AR
T, B Al Be7E E R R 3 2 54638, 1% 45
R LA RER B 2 ) ST AT ).

2) fEARNZ 5T, HAR IR TR A7 7 B
MAE, BPF T4k 5, BT 3 B 2R A S 5 R
ifill, TR ZL RN R AAE S LK A e A
Ml A B FNBE I A B SR e R AU &

3) ARICHIN T PR B2 L A B BE % 07 159 31 58
W, X0 TS B B SR S B R A T
BN,

DL b 5510 58 9 k8B & B 03 1) e SR A fi 5 Ak 1)
EER. 0T RN S, A B 2K 5 Al 1R 5
JBL3%, % E 32 5 B R4k 1) A2 = s A, 32 34
m AR RE T, RAEAR A VR AL A TN AR P L 3,
R = &, IR UE UL, 7= don L RO B 2 5k
TN TR R SRR PR THE L AE £ 3h 2 5T
[ aE i 5 A R AR R 2 RSP B IR AR R R 2, S
W2 . HLRF 6 IR ZT SRR B S IR HRN, B
SR IMERINBORN 5] SR P i i TR 2 5438, tnidad
AN R AR AR I LR 2 53T JF HL 5
B R AT SR FH AL T A SO th B P R B2 1) AR R
PRIUE S 4+ HLR 1 &AM 7 22298 2, B AR
{780 PRAUE G 25 47 i 0 TR, FEL RS P & S — 6
S3 AN 25 AR = N LR, SR AR P i L £ B 2
5 RHRFL b A A R BE I R 22 ORIk B e . BURAE
Gl AV AT R B B L T Al — 8 B S, B
A B AR TR A (B Bm AT Br). EURF AT LB 0
948 it VA it 7 1A (T 5 3 A 8 Tt ) 5 B A b PRI ER
BLRAR, 7] I 3 B AR A H 7 7 45 1 S AR, A
TR RT3 Z 5 SRS .

ARSI JE S TR 5 & G AR A R AL AT Al
)2 B 25 FH, 451 2 fE 7 DRSS U S 28 T 4t 87 48 1) 5
M, 3% 500 5 30 0 S 1 T S A6, B R SR S, o
JEAIE FETH B FR DT I 95 5 52 AT B D] 2 5, DL
A TR e SR B L B BAR A B4R 5
22 3 Hk (References)

[1] Chagwiza C, Muradian R, Ruben R. Cooperative
membership and dairy performance among smallholders
in Ethiopia[J]. Food Policy, 2016, 59: 165-173.

[2] Mujawamariya G, D’Haese M, Speelman S. Exploring
double side-selling in cooperatives, case study of four
coffee cooperatives in Rwanda[J]. Food Policy, 2013, 39:
72-83.

[3] Gijselinckx C, Bussels M. Farmers’ cooperatives in



2598

=

5 Xk R

%35 %

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Europe: Social and historical determinants of cooperative
membership in agriculture[J]. Annals of Public and
Cooperative Economics, 2014, 85(4): 509-530.

Alho E. Farmers’ self-reported value of cooperative
membership: Evidence from heterogeneous business
and organization structures[J]. Agricultural ang Food
Economics, 2015, 3: 23.

An J, Cho S H, Tang C S. Aggregating smallholder
farmers in emerging economies[J]. Production and
Operations Management, 2015, 24(9): 1414-1429.
KRS AR B A AR AR T AR U J H AR i
2 — BLIL AR 52 M P R [0, Hh AR 22 5,
2017(2): 44-55.

(LiuJ W. The impact of farmers’ specialized cooperatives
on rural poor households’ income: Evidences from
Shandong and Guizhou Provinces[J]. Chinese Rural
Economy, 2017(2): 44-55.)

Jang W, Klein C M. Supply chain models for
small agricultural enterprises[J]. Annals of Operations
Research, 2011, 190(1): 359-374.

Niu B Z, Jin D L, Pu X J. Coordination of channel
members’ efforts and utilities in contract farming
operations[J]. European Journal of Operational Research,
2016, 255(3): 869-883.

Davis K. The case for and against business assumption
of social responsibilities[J]. Academy of Management
Journal, 1973, 16(2): 312-322.

Carroll A B. A three-dimensional conceptual model
of corporate performance[J]. Academy of Management
Review, 1979, 4(4): 497-505.

Carroll A B. Corporate social responsibility: The

centerpiece of competing and complementary
frameworks[J]. Organizational Dynamics, 2015, 44(2):
87-96.

Chen Y J, Tang C S. The economic value of market
information for farmers in developing economies[J].
Production and Operations Management, 2015, 24(9):
1441-1452.

Tang C S, Wang Y, Zhao M. The implications of utilizing
market information and adopting agricultural advice
for farmers in developing economies[J]. Production and
Operations Management, 2015, 24(8): 1197-1215.

Liao CN, Chen Y J. Farmers’ information management in
developing countries — A highly asymmetric information
structure[J]. Production and Operations Management,
2017, 26(6): 1207-1220.

Liao C N, Chen Y J, Tang C S.

provision policies for improving farmer welfare in

Information

developing countries: Heterogeneous farmers and market
selection[J]. Manufacturing and Service Operations
Management, 2019, 21(2): 254-270.

He Q C, Chen Y J, Shen Z J. On the formation of
producers’ informationsharing coalitions[J]. Production

(17]

(18]

(19]

[20]

(21]

(22]

(23]

(24]

[25]

(26]

and Operations Management, 2018, 27(5): 917-927.
Sodhi M S, Tang C S. Corporate social sustainability in
supply chains: A thematic analysis of the literature[J].
International Journal of Production Research, 2018,
56(1/2): 882-901.

Carter C R, Jennings M M. Social responsibility and
supply chain relationships[J]. Transportation Research
Part E, 2002, 38(1): 37-52.

Cruz J M. Modeling the relationship of globalized supply
chains and corporate social responsibility[J]. Journal of
Cleaner Production, 2013, 56: 73-85.

Chen J G, Hu Q Y, Song J S. Supply chain
models with mutual commitments and implications
for social responsibility[J]. Production and Operations
Management, 2017, 26(7): 1268-1283.

Ma P, Shang J, Wang H Y. Enhancing corporate
social responsibility: Contract design under information
asymmetry[J]. Omega, 2017, 67: 19-30.

Ni D B, Li K W, Tang X W. Social responsibility
allocation in two-echelon supply chains: Insights
from wholesale price contracts[J]. European Journal of
Operational Research, 2010, 207(3): 1269-1279.

Hsueh C. Improving corporate social responsibility in a
supply chain through a new revenue sharing contract[J].
International Journal of Production Economics, 2014,
151(113): 214-222.

BAEgi, AR, SRIEZR. B Ak Ak 2 SR A
IR 25 A1 24 s 5 B A (3. 41 5 PR, 2016, 31(12):
2287-2292.

(Duan HW, Yan Y S, Zhang Y D. Coordination and price
strategy for logistics service supply chains to perform
corporate social responsibilities[J]. Control and Decision,
2016, 31(12): 2287-2292.)

Wu Y, Li HY, Gou QL, et al. Supply chain models with
corporate social responsibility[J]. International Journal of
Production Research, 2017, 55(22): 6732-6759.

MR, REE, ZRIAEE. BT CVaR 1) “ AR + 4 7 BT
B BB BE I RN ()], R TR S
B, 2011, 31(3): 450-460.

(Ye F, Lin Q , Li Y N. Supply chain coordination
for “company + farmer” contract-farming with CVaR
criterion[J]. Systems Engineering— Theory & Practice,
2011, 31(3): 450-460.)

fEEET

J¥E% (1972—), L, #8%, LA 00, AN

P TR 45250 7T, E-mail: zyj4258 @sina.com;

B (1995—), 55, -2, AN AERBER B, SRITE

I 53¢, E-mail: zhengduomelo@163.com;

K (1985—), 2z, UM, 184, M IEfh N 4k B RS 7T,

E-mail: 12095912@qq.com.

FrAE AT FRBEE)



