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Game model of secondary distribution network

led by agricultural manufacturer

LIU Xiaohua, LIANG Xuechun
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Abstract ; For agricultural manufacturer who have a disadvantaged position in the actual distribution network consid-

ering the delayed payment of inventory optimization strategies and Stackelberg game strategy, the Stackelberg game

model led by the agricultural producers was established, for the purpose of enhancing the competitiveness of the ag-

ricultural producers in the secondary distribution network. This model optimizes the deferred payment strategy of ag-

ricultural producers and the ordering decision-making strategies of the agricultural distribution network , which maxi-

mizes the benefits for all the members of the agricultural distribution network. This model also takes into account the

elements of cost inventory, fixed outputs and transportation costs, etc, providing the theoretical support for practical

applications.

Keywords : agricultural manufacturer; secondary distribution network ; deferred payment policy; Stackelberg model

AT i A7 TR AR i 3 I 2% e AU
PRAaR AR, 2389 HhO L 2B W ) 1 23 B 1 2%
A FEERAT LA AR ER Y 51 A0 i G A7 s
FMENL G247 AT BT ARE A A PR R AR S
XHRE JCHEA RO A AT A= fh i A5 S 1173
Y A PR B AN KRR (A il 2B 7 R AR

Y5 B #5:2013-03-02.

E£WA . HKARPEE SR IITHE (5120518) ; TLINFRE# 3L 4 9%
B35 H (BR2012043) .

BEMEHE XA E-mail ; xiaohualius@ gmail.com.

SIS A T o3 i M 28 55 3 iy i . A7 A
7 e M )R 1 e A ot Y I 45 4% R PR T
e S L A TR I T g

[ N AMR 22 SCHRAIE S 218 S S 39 S A SR A
A5 2 T A N < Erlebacher 1 Daskin'>* FAY NN
SYPREAERI A BE ST HIT T 434 I 28 S A SR R i 2R 5
VRN, Kazaz"* T 47 £ BE 43 AT AIORE I 1) 24 7= ]
IR T A= ATRF TS Inderfurth ! 767 i R
SRIPZIGEI AT IR 5L T M SR PSR B £ B2 K 70 A
PR R Z B IR IC R IR 2 Mgl



552 4]

PULE S Y e oV B S s D L i - 193 -

FL#5 5 Yang #1 Barueh' 7 Xif A SR M 1T SR BT kA7
TS, 045 B0 A 7 R LT T BT 5 R AR 7 i Y BT
fiff ; Chang 1 Liao' ™ 43 M7 T 7 28 91 32 FH IR 2544
Gyt it (R e e T )5 AR SC B A O NS T A
H AT SRS S5 5 A ) R X 2 R S D At
(A F BERIFSE T 1T B SR [m)

454 LA EWRSE e B, S 3R SOAS BEA AN AL SR s B
RE4 =g 2B R , T LAAE S 48 o 4R ™ il A 7 R 58
G IIHEAEAL RN, [F]I Stackelberg T8RS —F
A AR ZE )R P {7 AR A AR 58 4 R Y
PORHIE , PR R vh AT DU AT R4 A 1) 1 25 A
Hifr, ARy S AR R =R 1Y stackelberg (25451
K™ A P RE N T 25 R ok B AR
N ETT, AT UAFE— 2D AR e A i A 7 R R 8 X 4
e g ), B RIS RIS

1 R 5 W 4 477 8 28 A AT

A i AR A

S S AR — b R ol A5 BE AN e B e K
EARA R (2 07) S5 o B R R R (K T7) —
SE MBI AR, 783K S RU7 1A v,
S A PEAF AL SR M T UG ™ il 2R 7™ R AR
ZEE W O R BUA U TR 1A, B
58 1 JHOGE B PO B8 R T AR R AR B T Y
REST . [FIIE, WSRA B AR DA AL | 2R 7 o Ak P A
AR A BEARG 9 1 A2

PEFERIRAT S AR < pyy 2R R FAAEAR ™ i
B, s WERALEHI I, ¢ HEAALNA, e g Bp iz i

m (pp,M) = (p, —py) Q -

m(p,,M) =

m,(pp,M) = (p, = py) Q —

A= AR PR AN D = e B R - )R
S - AT R A e T, L B B ORI
(py =) Q A= 7 B J& B W S A 7 A i 1)
Mp,QI, s PEAFH eT eT > Q s £ R EAE 2 ISR
kAN k(eT - DT)

D(py,M) = (py =) Q = Mp,Ql, - k(eT - DT)
(4)

3B X 28 I RS TT = 43 rp 0 A + 2 7= i
FE, R (2) ~ (4) AT RAAR AR 7= 20 s o 4% 2
FERAS W =477 S AT 8 0 R AR AR + 4 7 i A
R PEAF A .

DT*h

(B =i, k NN EAESRH, TR () ,
1, RS AT R AL [ R AL T, A7 A4
HPUDERIRF S AR« p, ML ST, A HiT
Beoe 1 RS B BRI TR B B B T, R
FOT AR  EARE B R SRR AR HAh S
B M ONIE AT HIRR , 1(e) AT S A A O
B Z0PEAE AR i o B O B B RN SK D = e -
bP,,

ARSCH AR 7 A s S A R PR = 4
- PEAE 2R FH -1 T 52 9% FH —is i 9 FH + 18 1 S AT
AL EIHAIT R 2 Q = 1(0) = DT ,ITHe 3 I
A +sQ EEFE R (p, - py) Q s BEZE ™ 5 #9858
3 U B AR B D ARG R dI(e) /de =
-D,0<t<T 82 1(t) =(T —t) DR/ MIEEH
DA

H= f:I(,) hdt = fZI(T ~ 1) Dhd =
DT°h  DTh
7 =3 (1)
A DI S AR RS RS . Y M = T
105 s s R o A R (51 T S S S B i
BRI ZE M B2 A 800 p,, DT R 4 M < T
I O TE M N 2R 3] T A mE TR

T
pol | Dud + p, DTV = 7) =

DT*h -

pol DT(M = T/2) M > T (2)
M
poly | Didi = p,1,DM?/2,M < T
0

A7 i A3 L BRI R 7 A

—A—sQ+pDIRDT[M—§j,T$M
DT*h polDM? )
5 - (A +s50) + 5 T >M
WzDTzh + k(eT - DT) =
a-b T°h
(}2)[))+k(e—a+pr)T (5)
2 K7W AN E 3 Stackelberg
A

Stackelberg IR FEA S AT 15 B8 .
A7 i EAEKOT ST HRIRES F R I Az &
BertR) SRR AER AR AR R AT SR AR
B L2 B ORI, T O AT s 1ThE
B2y SRR AR AR R AR A O



. 194 - BOfE R

VN S 9%

SEAT RS L A3 S5 P AR e, SR ) e e
RAR A SRR PREL,
Stackelberg THZEBIARIANT
(U) minF (x,y(x))

subject to G(x,y(x)) <0
(L) minF(x.y)

subject to g(x,y) <0

Kb WNTTIRES R, y W ETTIRRS R K
F ARG 45 R EL

DAL A A7 ity A 7™ B B SE e A e B A
{1 BRRSK B B I ) 3B S AN TR o — R SRR 52
JEAT BB A oA O B A e O 7R X —
A Nl A C AR R TT 5T i,

A7 A 7 R PSS T2 238 O A R HE S 5
ASF SR M T 7 A 8 S, R e DG S S AT BT . Q =
DT = (a = bp) T ,H4 P, W AA: 7 R A A8 w] L

GE
Th
b +—+S
(PM B j

1T
21+MIR—7

(py — ¢ = Mpyl, + kT) — keT (6)

a
gpl(levM) =T 7 -

Th
/%;Z—IRT:KI,b(PW+2+s):K2,PM—

¢ - kT =K, 15
D, (py ,M) =
T(“ - zj (Ky = pyI,M) = keT (7)
2 K, +20M
T (7) R AR BN — B F B R AR
oD, (py, ,M) _ T|:2K2K3IR + K, K,py,I, ~ apM[P}

oM (K, +2I,M)" 2
D, (ppy M) _ 4TI, (2K,K 1, + K Kopyl ) <0
IM? (K, +21,M)°
é\aq)l(l)m,M) —0 48
oM ’

J4K2K3[R + 2K, Kypyl,y
apyly
21,

A 7 e R R A 7 A ) ol
I M = M5 FINH GRS M = T, 505 M) =T
mF S M5 24 M < T B, R B
VERLORAENY T, [FIERNG P, HE A=

M =

Al ok S A5 B — By M By ek, TG 3k A W
62¢2(p,)2,M) - — N
T IEE/J\TE, At D,(pp, , M) KAF
TER AR WL M =M, 153 &, BEKRIE @, 5 b
Bo! Mo, KN MR O =0, MM =M,
%\‘)I_I\IJ M* = M; o
A7 A3 U AR B A 7 R 1 A I S A O s ol
B Rl B B ANE R KPR 456 D = a - bp,
XF3(3) HAT— B AL Bk 5 45 10 20 O T R
B (py) M, (P,) AAAESR KA, WA ™ & o345 h
DB HE T R B S AN R AR B B
Pu + — + s
Py, = 2 + S M=T
1,7\  2b
2(1 + MI, - j
2
Py = (8)
pM + ? + s

a

- + -
P2 ]RM2 20

2d(1 + o7 )

A7 it A3 TP AR 45 1 1 S S SRR v
KL (8) 75 BN ERAL I BT AE AR Q = (a - bp) T J2
1(t) = (T - t) D 1S BHEARIT Hedit i

BEAIR To3 BE P48 (R EAF JRAS W = 2B 77 R 1Y
PEAF A+ 5355 Th O (8 PEAE IRUAS, p™ 2 A0 B ThO AR
P A A5 B AL R A -

DT*h

v = + k(eT - DT) =

—(a_bg*)Th+k(e—a+bp*)T (9)

3 EEEA

A 7 388 3 AR08 U B S S A SR AR AR i ) A
TR EAF LA BN L AR it AR A 7 B Y B
il AR ¢ = 20, I P2 e = 4 000, FEAE 2
Jg k=15, BN P, = 60, 477 GRS Ul g
T2 98T A =10 000, HL47 77 fhiTHtis ki 2 Hl s = 35,
PAN PR S AR =10, T8 M 7= 1, 2850
Wts 1, = 8%, 47 fh A7 B AT AR D =
10 000 —60P,,

DI S R A A [R) 4 A 10 B, o
PR AE A SRR A b A e RN A o
ST A 7= i - 0 265 Sl R R PR A AR R
HISEIR AT AT, LR IR 1,



PULE S Y e oV B S s D L i - 195 -

IR ES

Analysis of interest sensitivity
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Table 1
Bl 1% I,/% M, SrE LA
1 95 65 01641  5.690 0 e+004
2 9 7 05483  5.948 9 e+004
3 85 7.5 09123  6.5130 e+004
4 8 8 1.264 1 7.349 7 e+004
5 8 85 14001  7.788 5 e+004
6 8 9 1.518 6 8.226 8 e+004
7 8 9.5 1.6224  8.664 2 e+004

4.886 2 e+004
4.704 0 e+004
4.641 0 e+004
4.632 1 e+004
4.592 3 e+004
4.538 9 e+004
4.473 0 e+004

1.057 6 e+005
1.065 3e +005
1.115 4 e+005
1.198 2 e+005
1.238 1 e+005
1.276 6 e+005
1.313 7 e+005

3.997 4 e+004
3.968 8 e+004
3.909 2 e+004
3.827 2 e+004
3.786 8 e+004
3.748 1 e+004
3.710 9 e+004
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Fig.1 The movement of the distribution network function

M1 R LA B SE IS SCAHBIBR A3, 73
B PRI A BRI R, ™ i 7 MR A B
I8 (L7350 X 225 S PRI A7 BT 465 0 5 [ -4 0 246 2
FEINAA T T B

1, = 1 FOEDG SIE 0 S AR ST BR A 52 i 122 B An ] 2
N

TER M HI B A F v G B i 15 7 K pR BCA
2k R R, MR R S R A A R, AIET 2 Ha]
LA W AE IR SRR B 1, — 1, BRI/ N A
WA

A7 AR R SR T, R 8 RO AR,

1y AZRA X T 9B 3R S AN 0 BRAT 3 B 2 AR 0 | SiE 3R

SCATHIRRAY S AL 89 B RN 545 dh 73

FIAE I LIRS B A5G Bl S 1% S AT S0 R 11 34

T, 35 RO R A BRI W, A il 2 7 R AT A

JIT T R (L 0 265 SR A T g, T o 3-46 4
SR EAT WA BT TR

2.0p

1.6

<12

0.8t

0.4t

| 1x10°2
1.0 2.0 3.0

0 1 1 1 1
-1.5-1.0-0.5 0

-1,
B2 FEHISZATHEABRFEFI (L 2k

Fig.2 The curve of deferred payment period following

interest
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