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Abstract: In this paper, we explore the intrinsic law of supply chain coordination of the emergency quantity discount
contract in response to emergencies under bilateral information asymmetry and risk aversion of one participant. First, we
set up the incentive and engagement constraint conditions for participants scientifically with “altruistic principal” theory,
and we construct the emergency quantity discount contract model based on the stochastic market prices under the conditions
of bilateral information asymmetry and risk aversion of one participant. After that, we analyze the influence of information
asymmetry and risk aversion on the decision variables in the supply chain, the performance of the supply chain and its
members. Then we verify the results through simulation of specific examples. The results show that under the condition
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information transparency accordingly. We also find that the the higher the risk aversion degree of participants, the greater
their own benefits will be based on the determined information asymmetry state. Finally, we come to the conclusion that
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But retailers of risk aversion have comparative information advantage, while risk-averse suppliers does not have this kind
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q(cs, )9 (@ )dxy(cs) (r)dcrdcs _
Jj Lcr 17—1;0[(100—1)4-9)50((](65,cr))—(c_v)X

q(cs, ) — gpa + A(g(ess e)) — Blg(es, e))] —

IY(CS) 1 (1 min
5 y(CS) Q(CS’ Cr) Eﬂ-s

Y(Cr) min 1 ) q(cs’cr)

e e =500 [ (T

q(cs, &) g(z)dzdY (¢;)dY (c), (32)
#R(B2% Toler, co) KRB A HETE,

1™ (s, c0) MFER N
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(o= 9) (1= Gla(e )~ (c=v) +

(Cs’cr)
2a fq G(m)dx—i—aug 2aq(cs, c;)+ ] —

1 Y(cb Y(cr) 1
0 f x)dr—

)y(cs)dedes +

¢s)dedY (e) +

0yle)  yle)
1 0 S T
9eq(es, )5 g(C’(CQC)>:0. (33)
B R (19) 3D AT w™ (¢, ¢ ) I
1Y (ey)

1 .
( 5761-) + 77réum1n +

=G e 0

Y(cr)q
y(er)
(po—v+9)Sa(q(cs, &) +(c—v)g(cs, &) —
0
A(Q(Csa Cr))"'B(q(Csa Cr)} (1 0) (Cm Cr) +
gS(MG_SG(Q(CSaCr)))+)‘( (Csacr»
q(cs; ¢r)

(Coyc0) + 7™ 4 g —

“+cs.
(34)

5.2 XULAE BASXT RS RS RO A B S R

PrinRL R

[FI B RTESAN RS BER LA T XOAAE BASKI R

e RS PR ) B S AT SR A AR TR Oy

max [ [ {CVaRom: + 7 Yy(e)y (e dende, =

ma [ [ G+ (G~ agl)da) +

Yy (e )y dedes. (35)
5411
PC, : 7t(cs) = mhmim (36)
PCy: 7h(e,) = mh™m. 37
BhZI A

10 [" e eyle)de >
f (e e eyl )de,  (38)
IC, : f (s, ¢ )y(cs)des >
f (e, e, c)y(es)des.  (39)
HRQT) 5AGHRASIRGS)TH
N R CCET ICS S
q(cs, er)) X g(z )dw)+ﬂ“}y(cs)y(cr)dcrdcs:

j f Yy (es)dedes +
ef f n =Ty
AN

q(cs; &))g (e )dwy( s)y( r)dcrdcs =

(¢;) X y(cs)deydes +

q C:ﬂcr
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P )
éjcs Lr Ir jw( 9 -
q(cs, ) g(x)dzy(cs)y(c:)de.de, =

Lc Lc #[(po_”+g)SG(Q(CS7Cr))—(c—v)><
q(cs, ) — gpe + A(q(cs, &) — Blg(es, )] —

1Y(c) i V()
9 yle) =) 7T T gy 1) T
o0 q(csy )

min 1
7['5 + ggr J\%( 7 —_
Q(CsaCr))g(x)d$dY(Cr)dY(CS). (40)
A3 40) KT (e, c) KT, HFAHETZ,

1Y(¢,)

0 y(c)
Y (c)
y(cs)
(Po—v+g)Salqlcs, e))+(c—v)qlecs, e)+gpe —

0
A(g(es, &) + Blg(es, cr)}m n
(po—v+g:)Sa(q(cs, ¢:)) —gepra+A(q(cs, ;) .

q(cs, cx)

1 .
q(cs, 6) + gwi‘“““ +

q(cs, ) 4wl —

(42)

v — Cp.

6 FHlatr

N T HE— B IRAE FIR R ZARIR ) IR, RrEAT

3™ (cs, ¢ IRIEA

——[(po—v+9)(1-Glg(es, &) = (c—v) +

(esyer)
2 fq G(z)dz + ape — 2aq(cs, &) + A] —
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0
0
1Y(a) Y(c)
0 y(cr) y(CS)
1-0 q(cs, )
9rd(css ) == 9(=

BESL IR (35)(40) AT we (s, ¢ ) IFHA A

w =

) =0.

1 o0 1
59 J s (g~ Do)

(41)

SRAG) 3 T . A VRS ) 5 i e AR S SR po =
300, ¢, = 50, ¢, = 100, g, = 10, g, = 10, v = 80,
A =20, a=0.004. BARFEEE LR FAEE
THH T RBMAX ~ N (100000, 100%) ) 1E 5044,
377 R4/ P S T 37 7 SR IR X ~ IV (50000,
100%) [ IEZS 20 A7 . 2285 7 A 44 7 7 A 72 B AR 1) 0
43 BAAN[96, 104], [98,102], [99, 101] L3151 534,
R L s 0 2 B A A 1) T 43 ) AR AN [45, 55),
[47,53], [48,52] L3851 434

PR TR, 45 R IR,

& 2 AR R BAKF 5 AN X A T 48 % 55—

Table 2 The list of relevant parameters under different risk aversion levels and cost prediction intervals

Cr ~ U(48,52)

0 AT X 8] q w Ty s h
~ 104
Cs ~ U(96,104) 40729 219 2680280 3567520 6247800
Cy ~ U(45,55)
Cs ~ U(98,102
02 (98,102) 40979 215 2822740 3440860 6263600
Cy ~ U(47,53)
~ 101
Cs ~ U(99,101) 41104 213 2894530 3376770 6271300
Cy ~ U(48,52)
Cs ~ U(96,104
1 § (96,104) 40708 231 2193570 4052890 6246460
- Cy ~ U(45,55)
i Cs ~ U(98,102
Kooos  F (98,102) 40958 223 2496810 3765480 6262290
" Cy ~ U(47,53)
W
: Cs ~ U(99,101
PN 5 ( ) 41083 220 2608670 3661350 6270020
. Cy ~ U(48,52)
- Cs ~ U(96, 104
s ( ) 40694 277 322995 5922560 6245555
Cy ~ U (45, 55)
Cs ~ U(98,102
08 (98,102) 40944 256 1146930 5114490 6261420
Cy ~ U(47,53)
Cs ~ U(99,101
s (99, 101) 41069 246 1542110 4727050 6269160

R b 1 2 3B R 146 H i AL AMathematica %

(#TR)



232 a5 MM 38 %
(3ELEW)
0 AT X ] q w r s T
Cs ~ U(96, 104)
40646 196 3622150 2620300 6242450
Cy ~ U(45,55)
Cs ~ U(98,102
0p G UBBI02) - heos 100 3483020 2774490 6258410
Cy ~ U(47,53)
Cs ~ U(99,101)
41021 200 3434570 2831630 6266200
" Cr ~ U(48,52)
N Cs ~ U(96,104
¥ s~ U6,100) 67 185 4068210 2175610 6243820
o Cy ~ U(45,55)
o Cs ~ U(98,102)
K05 40971 191 3809870 2449860 6259730
" Cy ~ U(47,53)
W
. Cs ~ U(99,101
IR s~ U( ) 41042 194 3679300 2588110 6267500
o Cr ~ U(48,52)
- Cs ~ U(96,104)
40681 138 5979510 265211 6244721
Cy ~ U(45,55)
Cs ~ U(98,102)
0.8 40931 158 5159770 1100830 6260600
Cr ~ U(47,53)
Cs ~ U(99,101
s~ U100 1 0s6 167 4787030 1481330 6268360
Cy ~ U(48,52)
AT — 41021, #it & A 792 16 8196 — 199 — 200, ft

ZR1 NFR2TUE T, HEER R PO E
TONO0.28F, FRAE AR P A A TN X )bk
N, BN Cy~ U(96,104) — Cy ~ U(98,102) — C
~ U(99,101). M 15 22 26 4% 2% 55 F11 % (K
SERRAS A 100), AR 7 6 A5 5 AN 1R TN [X 1] k>
N, BN CL~ U (45,55) — C, ~ U(47,53) — C,
~ U(48,52). T 1) % % 2 W10% £16% 5 4% (H.
SR NS0), AT B AR A 40729 — 40979
— 41104, 2 8 7 3 2 Uk a5 19 A2 46 o 2680280 —
2822740 — 2894530, fit B &5 B B2 Y 25 (1) A2 4k A
6247800 — 6263600 — 6271300. FILITH&E . T4
e ST ER A 2 R 7 T B A 2 0K 3 S B B A
SRRk K . T Ak R A ) AR A R 219 — 215 — 213,
At N 7 49 2 R B AR A S 3567820 — 3440860 —
3376770, XS BB A BRI . 22 XU B
FHRR0.5F10.80F, R i sAS B AR EdE A Br
Ak, A5 5 A 2 8010 A8 A R A AR AL, AT 1R
T T I T A R R P T ER I R R R
TR, T b R A0 AR A 7 114 5 B A 2 3 A R Rk >

g2 FR2ATLUE H, R ) RS PR A
TN0.2 B, FAE R A 7 AR 7 AR TR0 X ] ko
&N, BIR C~U(96,104) — Cs ~ U (98,102) — C,
~ U(99, 101), )87 pe 5o 84 B8 A 1) R0 X1 19,8
N, BN .~ U (45,55) — C, ~ U(47,53) — C.
~ U(48,52). s L1755 & 19424k 40646 — 40896

N3 B A 3 1 AR 4K D 2620300 — 2774490 —
2831630, ft N 5 HA 22 Ui &3 1 A% 1k 8 6242450 —
6258410 — 6266200, 1X PYNSE BT HOR K
(1. T 258 e W R A A I ARk 3622150 — 3483920
— 3434570, 1K MEL A R/ N . 22 4R R R A XU
Rl F- 4 0.5 510,81, R FIRSANSEEARPIEHEH
AL, (B S A SEARAFE E S A AR, AR

IR B‘?’iﬁﬁﬁkﬁfu AL P S ER WA e AN F“%;EI’J
S ER U A 300 2 RO, T 245 T P S EE U 2 5 2
Skl

SER3 BRI X RN C ~ U(96
104), 85 & B A 19 1L X 8 N C ~ U(45,55)
i, Bl A 22 R 0 ARG OB R 0.2 — 0.5 — 0.8
B, B RURSE RO P (RS DR R~ 9 1 R XU, H 1 ) sk
KR IS, B 1T B2 & 19284k 940729 — 40708 —
40694, % & w B 2 Ui & 1 A2 K 2680280 —
2193570 — 322995, £t N 55 Bl & 0 AR 1L N
6247800 — 6246460 — 6245555, X3S H{E W
3 RUSE IR] 7 FAT 3 DR (B DRTR A B2 9080 ) T 98 /N 14D T
MR AL 219 — 231 — 277, AL T T 2
7% 4k, N3567520 — 4052890 — 5922560. iX P 4>
ZHH R WA 2 7 AR R 7 B35 K (B OB AR
P TTHE RI. 24 55 PR AN 2E 72 RS RS 5 s A T
DX A] [i] 5E B, Fok 25 HE 2 R AR AL, (RS E)
AR — R, BRSBTS E s T,
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BT 0 B RS T 1 3 SR AR R N B S R IR 3
I o 25 i PR DRI R 34 DR ORI RO B2 sk 1N T
P8/IN. F A R A R A I R 110 ) B A 7 B 2 e XL
66 PR IR 438 R XU PRI FEE ik N T 3 K

SR 4 AR BT X E R C ~ U (96,
104), 858 A 1 0 X 6] A C, ~ U (45, 55)0F, b
A N RS PR AT AL 0.2 — 0.5 — 0.8 B, Bl
TRy DR 3 L el SR R A I, B AR AT SR E AR A A
40646 — 40667 — 40681, FEEFE WIER AL AL N
3622150 — 4068210 — 5979510. 4k & 5 1 2 i 75
[RIAE 1K, 96242450 — 6243820 — 6244721, X343
H B 2 BEAE XU R 1 (R 184 DR (R DRSS E () sk D) i 3
K. TR AN AR 196 — 185 — 138, ftN
B UR 25 AR 4k 2620300 — 2175610 — 265211,
TX AN S SR T A 285 T IR R P 3 K (R PR
FEFE U TR/ 1. 24 53 AN A2 7 AR R 5
TR X[ i 52 B, 3R S B 2 R AR, (H
SHP AR — R, RIS BT FRH
ML R, B IT 02 s B 7 1 3 R WA R 4 1 e
(147 3 B AL 2 o o A 7 R 1140 PRI PR R 7 (1) 8 R ORI
PR P9I T80/ 0> e It A 0 AR 7 e g 1 22
WAL 2 Pt R 7 T AT RS PR IR 7 FA 48 R R DR A2
FEIR/IN) T K.

gERS YA AR R TN X 8] R Cy ~ U (96,
104), 858 AT X (8] 28 C, ~ U (45,551, &
B XU RS IR A0.20F, At B 8% 47 206247800,
At B RS R % I T N 0.2 B, At N BE SRk
6242450: FE 5 R PO 72 0.5 B, AR 4 530
6246460, AN 7 RS PROE R 7 0.5 B, A3 S5 2
BN6243820: Z S KRS DR (Rl 0.8 N, it 5 %
L N6245555, AR R AU PR R 240,86, it 5
BEGTAUCN6244721. U I E 22485 7 AL S 4 XU PR %
FEPEE AR [, AL N o JXUIG: DR ST 45 AN (L N B SR P 45
PHE R A 77 AR B B AR JEAth 9 A ) X (1]
B, 15 H R — R,
7 Zw

AR e TR BRI BT A I A AN T 3% 5 SR 41 b
Bl — 553 KR R DA S 2565 i RV R 7 2 [R] X
A5 BAKIRIETE, LB 3248 T A, @57
W AGBENL BT SAKTFR LR P A N S ST
FFRLRETY FEAT B BT, £ N 51

281 S5k [I1FEE, XURAE B FRd et
I R 55 2451, NG SR URIEE 2T LB H, %
55 K PR FE i s I, B At 75 XU {5 2 TR ek
SRR A A, kI B B B A A 2 R RROK, X U S
SR T BH X AN (L R e . A XU PR
B, Fol i b A 15 U207 B B (0358 n iy 8 m, 48 KUK

VRS EE, Folhas B 15 202 WA RE AR i T ok i
W2 5% XIS, 115 BI0H (RS B
Ry RAs Bt 5o S R, 415 B A%
AMLANRERE R o, [T 245 H O R BUR. 5 8
T RS RO, e iT B 2 B £ R W EE R
TN, VLIS B ATFIE WA A Tk ) OB %
R 2R A BRI U RO, iR 2 EE
15 KBS W T4 . X 45 (S B P i ok 10
T RFFAFE RN AREENL XS5 BRI, (5
S GE AT AT S = A LN BE I SR, RIS 5t
B, DS PR 1) 2 B R A0 g S A R 3 I I i i
S Ik B ORI N A, R T BRI R R AR
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{EASREIE L R RE 5 5 R L T 3RA.

w2 KRS R AT, KIAE
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