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Supply chain optimization based on Shapley fair theory

ZHU Lili, SHI Yucheng, ZHU Jia’ang, DU Shaofu

(School o f Management » University of Science and Technology of China, Hefei 230026, China)

Abstract; A supply chain system with one supplier and two homogeneous retailers was considered to

investigate the influence of retailers’ fairness concern on the supply chain and its members’ decision by

using the Shapley fair distribution theory. Through modeling and behavioral analysis, it was found that

retailers’ fairness concern will reduce supplier’s optimal wholesale price and improves retailers’ own

optimal order quantity in equilibrium. Besides, retailers’ fairness concern also increases their profit shares

as well as channel profits, which leads to a higher supply chain efficiency.

Key words: supply chain management; fairness concern; Shapley value; behavioral operations
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dw; /da >0, dw; /dc >0,
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7= B PR3 KT 4 K AR 1) 5 B s (0 e I 17 6%
I T S B g 94 DR T 86 A 7™ ot A 7™ A 1 38 R
TN, 32 AR A fa 345 2P e PR IR A 52 4 A [R] o i
3 ANMREE Zy L N B A TSR 4 A el TR A e
LR GIAL ST o 247 5 Az 7= AR 386 0 L 7 2 2
it A NIRRT e 222/, [

AR 9 A H TR R A b vk AR B R
45, % RN T O YT A 5% 3R Gk B S At L
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4 HEHH

T T A A LA PR B ) X AR AR S A AR 6 )
Bt AR S it T 3 75 SRS O T T S M i 4k I
PREI. T M EEE a =1 000, 7= 5 A= 72 BUAR = 20.
BATE e MrtE 4 LR AN T B8 R A B o 3R
BEHEZ M w=250, M4k X (2) AT LAAF 2 ik
NEERAMLN #E RGN RIT R RSN R ¢ =
250 FlI g7 =245, 1 Y Z A R AP 1 X (D AT
TR A B R R T 0 & g N T PR
RIS Hpe SR 52, 4 2 BUR R BAE AT 15
1.

F1 TEFAFEXYEEMERMKITEENZM

Tab. 1 The influence of A on retailer’s optimal order quantity

w=20 w=50 w=380

A qif A qif A qiy
0.0 326. 666 7 0.0 316. 666 7 0.0  306.666 7
0.2 330. 000 O 0.2 318.979 6 0.2 307.959 2
0.4 332.830 2 0.4 320.943 4 0.4  309.056 6
0.6 335.263 2 0.6 322.631 6 0.6  310.000 0
0.8 337.377 0 0.8 324.098 4 0.8 310.8197
1.0 339.230 8 1.0 325. 384 6 1.0 311.5385
1.5 343. 000 0 1.5 328. 000 0 1.5 313
2.0 345. 882 4 2.0 330. 000 0 2.0 314.117 6

w=118 w=150 w=180

A i A qif A iy
0.0 294 0.0 283.333 3 0.0 273.3333
0.2 294 0.2 282.244 9 0.2 271.224 5
0.4 294 0.4 281.320 8 0.4  269.434 0
0.6 294 0.6 280.526 3 0.6  267.8947
0.8 294 0.8 279. 836 1 0.8  266.557 4
1.0 294 1.0 279.230 8 1.0 265.384 6
1.5 294 1.5 278 1.5  263.000 0
2.0 294 2.0 277.058 8 2.0 261.176 5

HR A A A 3 AT A R N B LT BT R B A
OCUIRREE X ARk T St & w A O, il 5
B w=20,50,80,118,150 H1 180 fL5& 2 A5 fLIX
M, 28 1 A, Y w=2_80 I}, BERIRIMIT 1%
TR A Y B M 306. 666 7 3% 49 F] 314, 117 65 24
w= 1180}, T T 1) e AL IT HE Bl A A3 A AR
— HARIE 294512 w=150 W}, TR RILIT 5
A A B9 AN 283, 333 3 F277. 058 8. £ 1

FATAT AR s G4 e o B AR s 228 R B OC 1 2
- R TT O 5 A5 I M R M R e R R
OCTEA s HApe 1T 52 5 8.

MR M — A E AR R e R AT
PIRERE A N—EHA=1. 0,3 2 JB/R T Ak
A Y] 2 FAS [RGB T BE R B4 & w X
BT SN R G AT AR R R, RIAT SCrhY
AT 4 ARHE (2 AT Ak T R R DL
RGN EATT i iR = (D A=K A5 PR A
PRI EER U LRGN RAIT &, Rk 2 7]
AL A P EE R ERIITIE ¢f DA TR
VITEER MRS BT IR . » g R Z B w
RGNS S T2 i PR N RS R ALT 52
245, 5 w Jo K. A FRATIE KLY w = 250 W,
g >q T w =300 I}, A ¢~ <q7, 5B 7E X [H]
(250,300) WAFAE 1 AME w ffif5 24 w<<w FAFrh
P EERRNIT R R L RERMLITRE R Y
w>wif AR T B8 R R L R G R
AR/, f A 1 AT Al w=265. [A B ] 15 w =
118,w'=101. 666 7Hlw=224. 166 7.

F2 HEEHENHEEHRRAESMITEENHM
Tab, 2 The influence of v on retailer’s and

channel’s optimal order quantity

w qi" q? qiy q

80 306. 666 7 245 311.538 5 248. 823 5
100 300 245 302. 307 7 245,294 1
120 293,333 3 245 293,076 9 241,764 7
140 286. 666 7 245 283, 846 2 238. 235 3
160 280 245 274.615 4 234,705 9
180 273.333 3 245 265. 384 6 231.176 5
200 266. 666 7 245 256.153 8 227.647 1
250 250 245 233.076 9 218.823 5
300 233.333 3 245 210 210

AN A & SR P AR AR L AR AR A
E R BT ShENE S E B B LAt KA. A F
PET BN B A S U &y o =510, MR I
R ALIT 52 ¢ = 163. 333 3, IWHT & 50 iy i
FNE R © (g ) =2.134 2E+5. i 24 F 8 5 61
P AR RS (19) AT 530 10 A0 1 ) e L AE 2 f
w; FAN A EE R R IT R a ). R 3R T
TAET N VIR A XHILRBE 15 5 S R GERHCR )
AR

M 3 WAL Z R HTISIE T Al 6~9. 5%
BRI Q=0 M HAL L AT Q>0)
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Tab. 3 The influence of retailer’s fairness concern on supply chain

A wf aiy mi Cwj s qif D w (g B D) c

0.0 510 163. 333 3 2.667 8E+4 2.134 2E+5 0.1250 240 100 0. 888 9
0.2 469. 166 7 165 3.313 7TE+4 214 500 0.154 5 240 100 0.893 4
0.4 440 166.415 1 3.780 4E+4 2. 154 OE+5 0.175 5 240 100 0.897 1
0.6 418.1250 167.631 6 4,134 0E+4 2.161 6E+5 0.191 2 240 100 0. 900 3
0.8 401.111 1 168. 688 5 4.411 4E+4 2.168 1E+5 0.203 5 240 100 0.903 0
1.0 387.500 0 169. 615 4 4,635 1E+4 2.173 TE+5 0.213 2 240 100 0.905 3
1.5 363 171. 500 0 50 421 218 491 0.230 8 240 100 0.910 0
2.0 346. 666 7 172. 941 2 5.317 1IE+4 2.193 3E+5 0.242 4 240 100 0.913 5

YR R PR SR DAL A A 7 /0 o AR L P 2 B 8 PR e (I 1T
R HZ R R AP G )R B g » PN R e fIT
I M W/ R A 2 B 1 e DL T B i K. )
I 2B R AP G U0k B B i ML N BE AR SR
AT LA B 25 T ok R A 3k IO 8 1 ) 07 50 K
It HBEFE R AR A BUBE RIS K. A
kT R B 2R T R KRR D 240 100, AN
[P P SIFS = R VA W py & S TTHER IV
§iE R GERCREE A B TR,

5 it

A B Shapley A P43 Be B T 1 A
N 2 AT B RN BE R G b A A A TS AE
20 TR LR A HE R SR AT DI IR R
XTHER B ZR 50 S bR IT T IR ABARIAT M 551
Br. RGN g W A U7 o S 8t
IO s fe AL & 0/ » T L 28 i A - S V) 3 ik
15 HER B e LA & o BRAIK. RIS 76 ook
OSERANAT R B T R e T B R AR
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BMAGIARES , T8 1 19 - U147 35 5 2 Ff
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TR 0 ELABAT LRI R 55 T R — i b . P Ry
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