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Abstract

In this article, the coordination of supply chain under supply and demand uncertainties is dis-
cussed, in which the supply and retailer are both risk averse and their risk is the loss caused by
uncertain supply and demand. To measure the magnitude of risk, a new utility function was con-
structed based on the theory of mental account and penalty function, and was used to analyze the
coordination of supply chain. Theoretical analysis shows that the wholesale price contract cannot
coordinate the supply chain, but the buyback-cost loss sharing joint contract can achieve supply
chain coordination. Finally, the theoretical results are verified by numerical examples, and it is
found that under the condition of supply chain coordination, with the increase of cost-sharing
coefficient, loss-sharing coefficient and unit repurchase price also increase, the expected utility
and expected profit of retailers gradually decrease, while the expected utility and expected profit
of suppliers gradually increase. The degree of risk aversion of supply chain members affects the
value of contract parameters.
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1. 518

BB LT A ERkAl, BN EE R SR IR BB 2 Rk . H AT, V2 2B R R E A OL T X R
BV AT TOREAIT T, HE, EMNERRET, BRFTORAFEIESS, o min AR A R .
oG, EPEEATEN, Hen: RPN PEKEE . LI RS BRSPS AR R
R BRI, AP RIFTSRAEE RGO T, 456 5 RS & EEWT FU 3 MLBE R+ A7 L 21

AR, BRAFSRAESS, PN ATE RS 7238 fEM. A He Xu SE[1]0F 7UR IR L) W]
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W T HIBUCRZIANCRT LASEBL BN GE M, 38T LR B ST B [6]WF TR W [l Iy 2 2 AT LA SE B A3t
SIENM ;B INAE[7]E  BAEE TKIIAL F BIIBCR A IR B LT B AL S SRR, WA T I
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PEERA AN B B H - A5 2R R I I B eAS o AR UL 7 SRa, M52k SLa,

SRa, =wq—(1- 4, )cR-b[q-x]",
SLa, = (1- o, )v[a-yR] .
H4H #% US, = SRa, —SLa, , Bl
Usz:Wq_(l_ﬂ1)CR_b[q_X]+_Uv(l_al)[q_yR]+'
Horpp AL RS IR PR R B, p>1 . PR RO O
EUS, =wq —(1- )R ~b[(q—x) f (x)dx—v(L-ay) [ RG (y)dy. ©6)

B 4 YERERMITIWEN q B, ﬁD%(l—ﬂl)cgnv;zy(l—al)EEj, R e R A e =

R:kzq’ Ekziﬁﬁ/@.

Yo v (y)dy =L A)C 7
[, " va(y)dy ) ™

W] A5,

OEUS /
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417,=1/k, , ¥R =k, N2 Ex, (q,R)/OR=0, 735k, W2 (7).

H1()>0 % O°EUS, /oR* = 1v(1- )0 (a/R) <0 EUS, KT R MIBIEHL, bl i i
VTIAEA o NF, BERERTAG AR P i L R=k,q o
5.2. FEMIVREK

TR HYas RRa, 8 SN L IEWON , BRI R BAS « 23 $E AR BT 70 A 7 RS B o FEL (A I
i, B

RRa, = pmin{q,x}+b[q-x]" —wq— BcR-av[q-YR] .
FAER 9% RLa, Jysh B4k, RN
RLa, =s[x-q],
T, FERMBHEEUR, =RRa, - ARLa,, Bl
UR, = pmin{q,x}+b[q-x]" —wq - BcR —av[q— yR]" —/‘t(s[x— q]+),
Hrep 2 2 EERMRIRE R, 221 BEBEIIERAHRER
EUR, =(p+As—w)q - gick,q—Asu, —(p+As—b) j F(x)dx - alvj k,aG (y)dy. (8)
5 FEBARAT, HR=kqH
b-w< Bk, + ocle';/k2 k,G(y)dy<p+As—w 9)
i, FERMKEITIEE g, 2
(P+4s—b)F(a,) = p+4s—wW— fck, —av [, “k,G(y)dy. (10)
EM: % R=kqfONEUR,, R&F q — F515:
OEUR,/0q = p+As—w— fick, —(p+As—b)F(q) - alvjjkz k,G(y)dy
W ERADIENT(q) . BIR F(X) &A%, il
T(0)=p+As—w— fick, - ozlv.[;/k2 k,G(y)dy,
T (+0)=b—w- fick,b - azlvj;/k2 k,G(y)dy

(9, T(0)<0HT(+%0)>0, ?Eﬂ%T( ) = O FELEME—fi# g, 1 2 (10).
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4510 3 BESIRT B TR AL R, B XU RO SR B ML B A v At inmisgoin: BEE LA ¢,
PRI 15 A H o MUSA 7 P2 KL By IS N T s/l o

45t 4 FEBRRIITIOE g, EEXDCE R, PASRGHUL s, THEME p. BIERE b 1
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5.3. BRzHEMA
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b—w< Bk, + alv_[;/kz k,G(y)dy < p+As—w (11)
H
o =1+(B8-1)/n (12)
(p+ s)(w+ Beke + ozlv.[:/k1 kG(y)dy)—(p + As)VG (1/k;)
b= 13
p+s—vG(V/k;) (13)
WTERCE LT, AERIEE AT LA B .
TEW): AR L MBS, BATH. G =of FIR, =RC.
th2=q1ciFDRz=Rf7 ﬁfﬁl’ 45‘2[]5’ '?%?IJ! k2=klco
Hig, =0 , 115745
ks c
Fl{p+is—w—ﬁlck2—alvjo sz(y)dy}zF1[p+s—vG(1/k1)} (14
p+As—b p+s
MR, =R, Ml 1474
(1_131)(: :E. (15)
N(l-a) v

P R145(12)F1(13)

K, 2% (b, f) AR(AL), (L2)R(L3), BENHE R MMBRERE RN, HARHE AL
RIS, EDGUR BRSO . 25BN G ILE I, BRI S B, A
I 54 S SR A (R B 1

HRLAR ] B BT 75

ik 5 MMARICEREA My BB, o XT A BRI, b KT B MBATIRA.

Lhit 6 SIS, o ST SRR Ry RTTNGR, b 5T PR IR R AL A KR KT

5.4. BUEEH
BB H p=22, v=135, s=1, ¢c=6.2, w=165. R THHFTR x I [0,2000] LiI¥I51 534,

DOI: 10.12677/0rf.2020.101009 82 BE 51


https://doi.org/10.12677/orf.2020.101009

FEfl, SR

iy IRM[0,1] B 5144, f(x)=1/2000, F(x)=x/2000, u =1000, g(y)=1, G(y)=y,
1y, =055

FEEFRE R, TR AT IG5 of =874.9201, HLRFSIH ML R =912.9120, LR &
1) s A BRI & Exr, =3401.6305 . fEHLARMN L) (Ww=16.5)T, ZE 5L RS I HA SR 43 0
Ex, =834.9942 fll Ex, = 2047.5220 -

T, WFaE 6 4. MA=13, n=12. fEEE-EAB RS HRL T, KRR SR (L),
(12)M1(13), Zitsisn: RLBH(b, oy, B)) KT L

o, =0.1667 +0.83334,, b=27.1114 +10.221 H.0< 3, <0.4610.

il B, 7£[0,0.4610] KA, 2l o, b, 0y, Ry, ZFERAMMEN KM EFE(Ex, M Exy) K&

HRH(EUR, M1 EUS,), f3%]q, =qf =874.9291, R, =Rf=912.9120, HAK4RWE 1 fir.

Table 1. The impact of contract coefficients on the expected utility and expected profits of supply chain members
Fe 1. EAREH R AR R AELE R HR ST

B a, b Ex, Ex, EUR, EUS,
0.0000 0.1667 10.2205 1298.0216 2103.6089 1203.1000 1160.2665
0.0461 0.2051 11.4703 1058.8372 2342.7933 963.9033 1442.9390
0.0922 0.2435 12.7202 819.6527 2581.9778 724.7189 1725.6116
0.1383 0.2819 13.9700 580.4682 2821.1622 485.5344 2008.2841
0.1844 0.3203 15.2198 341.2838 3060.3467 246.3499 2290.9567
0.2305 0.3588 16.4696 102.0993 3299.5312 7.1655 2573.6291
0.2766 0.3972 17.7194 ~137.0851 3538.7156 ~232.0190 2856.3017
0.3227 0.4356 18.9693 ~402.2215 3803.8420 ~471.2034 3138.9742
0.3688 0.4740 20.2191 ~615.4541 4017.0846 ~710.3879 3421.6468
0.4149 05124 21.4689 ~854.6385 4256.2690 ~949.5724 3704.3194
0.4610 0.5508 22.7187 ~1093.8230 44954534 ~1188.7568 3987.9919

M7 1 LLER: SHGH Sl 6 sk, Ex 5 Ex, 2 F1%5F 3401.6035, R Ex, . Kk, fEM
BRI . SRR LVE M BEE B IR, o M bZBPAK, BUR, M Ex, Bk, EUS, Ml Ex, B0
g, ROLEPR RS DU T, AR R AR BOB NI, B AR O AL m R, i R A AN
ST SRR 0 Ok TR 8 S0 SR A AT SR AR 20 3 o PRk, BESCEL G R e e i, 620
M HUE 2 B RAS 740 R, A S B AR O3 R AS N TR B E . fildn, SRR
Z)(w=16.5) FHHIEFIENS, B p<00461, WA Ex, 2Ex, , Ex, >Ex, ,» B, BURHERT LIS 5EE
B

R, 8 A POBFE XTI & L S HUUE RN . £ A =1.5000 H ;£ [1.0000,2.0000] HUfe, 4
#£[1.0000,2.0000] HX i H. 77 =1.5000 1 A , 77 ¥J7EAE [1.0000, 2.0000] HUE FT =FRAEHL T, 3l v 550305 2 i
6 SAFRIA R R B B HUE TS, 45 20 B3k 2 AN 16 A Bip BUEAE ., 55—
LT, B KUK PO RECNWIE R, AR 18 R 5 B BUEE BB AT B2, 48 4 Mp iIUE
BRI, A AR AL B BUETE S B AR KR GIZ D AR/ o S WA BB RS 51 1) XU RO A2 P
X BN L) ) 2 BB AT R -

|
>
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Table 2. Impact of risk aversion coefficient on contract parameters
2. MG REREXTZAS N

A=15 n=15
7 B A B A n B

1.0000 [0, 0.4310] 1.0000 [0, 0.4236] 1.0000 1.0000 [0, 0.3935]
1.2000 [0, 0.4830] 1.2000 [0, 0.4431] 1.3000 1.2000 [0, 0.4610]
1.4000 [0, 0.5102] 1.4000 [0, 0.4626] 1.5000 1.4000 [0, 0.5102]
1.6000 [0, 0.5178] 1.6000 [0, 0.4821] 1.7000 1.7000 [0, 0.5331]
1.8000 [0, 0.5677] 1.8000 [0, 0.5016] 1.8000 1.9000 [0, 0.5288]
2.0000 [0, 0.6043] 2.0000 [0, 0.5211] 1.9000 2.0000 [0, 0.4207]

6. /&5

ASSCWE I T AL R SRANH 5 PR 5T 245 7o AR I i 257 DX PR ST ) {3 N iy [ PR 0 AT 3R
W & IEFERA S I - AR R 7 PR3 AT DUSEEL BN G VM o JE BB T A B AE PR,
BEHE A 7P RGN, 55K R MR Az (B A0t aon 2 i 0 S A R RO SR R 0 s, T
T P 390 8 200 AN ST SRR U0 48, S L A3t IS S 0 P XSG, DRI AR FE 5 i B2 ) S B B . A SC RO
FETAEFE TR BERI YR B 18, 245 7o M I e [ I 2 UG DRSS P (Rt 2 B i B ok S B — 2 4R 3
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