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ABSTRACT

The paper establishes a fairness
preference framework based on game theory of
Nash bargaining, and builds a utility system
about fairness preference. On the basis, we
expeands the newboy model to behavior
research. The analysis shows that because of the
retailer and suppliers’ fairness preference, their
optimal order quantities tend to became
conservative, and the result shows that the
greater the retailer’s fairness preference, the
smaller the optimal order quantity of the retailer
and the supply chain system, and the change
tendency of the supply chan is more obvious
than that of retailer. the greater the supplier’s
fairness preference, the greater the optimal
order quantity of the retailer and the supply
chain system, and the change tendency of the
supply chan is more obvious than that of
retailer. Furthermore, we draw a conclusion that
the wholesale price contract don’t change the
supply chain coordination. Finally, we make the
sensitivity analysis of the wholesale price, the
retail price, the manufacturing cost of supplier,
the stortage cost of retailer and the stortage cost
of supplier.

Keywords - Nash bargaining; newboy model;
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l. INTRODUCTION

In a decentralized two-level supply chain
system. Each of the members of the supply chain
tends to achieve their own maximizing interests,that
often are inconsistent with the goal of maximizing
the whole supply chain’s profits, which is double
marginalization effect. Double marginalization
effect will lead to lower the profits and efficiency of
the whole supply chain .In order to eliminate the
double marginalization effect, we need to design
appropriate supply chain contract to coordinate the
supply chain. Common supply chain contracts
include wholesale price contract buy-back contracts,
revenue sharing contract and quantity discount
contract, the most common form of which is the
wholesale price contract.
Traditional supply chain contracts assume that the
members of the supply chain are completely
rational, that ecision-

makers is always to maximize the benefits for
decision-making criteria. In reality, members of the
supply chain are great concerned about fairness,
which is the fairness preference. Members of the
supply chain are not only concerned about their own
economic benefits, but also concerned about the
division between the members of the supply chain
profits fairness, the supply chain members may
sacrifice their own income so as to achieve a more
equitable distribution of income. Ho (2009) and Wei
(2006) discovers that the behavior of fair preference
will change the efficiency of the supply chain.And
the behavior of fairness preference plays a
significant role in the maintenance and development
of the relationship between supply chain members.
Marketing in many cases that fair preferences play a
very important role in the development and
maintenance of the relationship of channel .

Fairness is one of the most important
factors in the design of the supply chain contract,the
fairness-preferencing behavior of the members of
the supply chain may affect the coordination of
supply chain system. Cui (2007) and Ozgun (2010)
discuss the two-level supply chain models by the
manufacturer and retailer,considering the retailer's
fairness preferences,and find that when supplier
takes the wholesale price that is higher than the cost,
the supply chain will coordinate. Caliskand (2010)
considers a non-linear function of market
demand,finding that under certain conditions the
behavior of the retailer’s fairness preference can
coordinate the supply chain, and the condition is
relatively relaxed conditions than the study of Cui.
Tian Jianyin (2012) builds supply chain model that
are composed of the retailer and the manufacturer,
discussing how do the fairness-preferencing
behavior of the retailer's revenue sharing contract
affect the coordination of the supply chain. Du
Shaofu (2010) considers the fairness-preferencing
behavior of retailer on the basis of the newsboy
model, finding that the preference behavior of the
retailer does not change the coordination of supply
chain. Du chan (2012) constructs a the newsboy
model under the Nash bargaining framework,
Considering the impact of of fairness-preferencing
behavior of retailers on the supply chain decisions.
Huang Song (2012) considers the fairness
preference behavior of retailer and manufacturer,
and uses the wholesale price contract to coordinate
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the supply chain, finding the wholesale price
contract can not coordinate the supply chain. In
summary, most of the literature don’t consider the
retailer’s and the supply chain’s fairness preference,
and don’t consider the stortage cost, which have an
impact on the coordination of the supply chain.

Therefore, the paper establishes a fairness
preference framework based on game theory of
Nash bargaining, and builds a utility system about
fairness preference. On the basis, we expeands the
newboy model to behavior research..analysing the
impact of the retailer’s fairness preference and the
supplier’s fairness preference on the optimal order
quantity of the retailer and the supply chain system.
Then the paper analyse the impact of the retailer’s
fairness preference and the supplier’s fairness
preference on the coordination of supply chain.
Finally, we make the sensitivity analysis of the
wholesale price, the retail price, the manufacturing
cost of supplier, the stortage cost of retailer and the
stortage cost of supplier.the introduction of the
paper should explain the nature of the problem,
previous work, purpose, and the contribution of the
paper. The contents of each section may be provided
to understand easily about the paper.

1. THE NEWSBOY MODEL UNDER THE
FAIRNESS-NEUTRAL

Fairness-neutral is the case where the
retailer and the supplier don’t exist the behavior of
fair-ness preference. Consider a two stage supply
chain where the retailer orders products from the
supplier at a wholesale price W and sells the
products to customers at a retail price p . We

assume that market demand is D and average
demand is u, =E(D). Also we use f(X)

represents probability density function and F(X)

represents  cumulative  distribution  function.
Respectively, F(x) isa
continuous, differentiable and strictly increasing

function, also F(0)=0, F(x)=1-F(X). We
suppose that Cr is the supplier’s marginal cost, Cs is
supplier’s the unit cost of production, where
C=Cr+Cs, and C< P; Qris the stortage cost of

retailer, Qs is the stortage cost of supplier, g is the
stortage cost of supply chain,  where
0=0r+0Qs .and QOr>=0s ; V is retailer’s
processing net salvage, where V <C . Retailer’s
expect  sales  S(Q) is  given by

q_ q
S(q)= J‘ F(x)=q —J. F(X) .Transfer payments
0 0

is given by T,(Q,W)=wq . 7r , 7zsand 7
represent profit functions respecttively for retailer,

supplier and the supply chain system.

mr=(p-v+9gr)S(q)—(cr—v+w)q—gru

@
7rs = 0sS(q) — (Cs —W)q — Gs s )
m=rmr+ms=(p—V+0)S(a)—-(c—-Vv)q—gu
@)
And we have
d7l'r r, "
d—:(p—v+ g)S (q )—(cr—v+w)
q
d27Z'r
e =—(p—-v+gr)f(a)
2
Because — <0, zr(q) is a strictly concave

function, so the retailer's optimal order quantity is
the only one solution and the optimal quantity
satisfy the situation:

—dz(o?*) =(p-v+0)S'(q )—(cr—v+w)=0

(4)
That
=, x Cr—V+W
FE)="—
p—-VvV+0r )
Similarly, we can gain
= c—V
HA ——
p-v+g
(6)

Because Cr—V+W—(C—V)=W—Cs ,where
W>Cs , so Cr—V+W>C—V . And because
p—V+gr—(p-Vv+0)=—0s<0 ; so
Ct—V+W CcC—

>
Pp—V+0gr P-V+g
and we can get  <(° .Finally, , we draw a

conclusion that when the retailer and the supplier
don’t care fairness, the wholesale price contract
don’t change the supply chain coordination.

. Thus F(q") > F(q°),

11l. THE NEWSBOY MODEL UNDER THE
FAIRNESS- PREFERENCING
Fairness-preferencing is the case where the
retailer and the supplier exist the behavior of
fairness preference. Game finally reach a stable

distribution agreement(?rr V7T ) ,which is Nash
Solution.And, 77, + T, =7, ms+mr=71T.

Arand As mean the fairness preference of the
retailer and the supplier, where Ar >0, As>0.

q; and (; represent the optimal quantity of the
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retailer and the supply chain system. When the
retailer and the supplier care fairness.

The retailer’s utility is
Ur = 7Z'r+ﬂyr(7l'r—7?r) = (1+lr)72'r—ﬂr77r
The supplier’s utility is
Us = 7Ts +/15(7Z's —775) = (1+/15)7Z's—ﬂ,s7?s
Based on the Nash bargaining, the solution of the
model is:
maxU, U,
T, T
AT =T
u,uU,>0

UU, (7, ,) =[A+ 4 )7, — A 2 ][+ A)(r —7,) = A (m = 70)]

we have
d’U U
TOY) _ a4 2)a+4,) <0
dz’
So it is a strictly concave function, there is only one
maximum solution, and satisfy the following
conditions:

Lr:s(”r) =20+ A)A+ A7 + U+ )7+ (A, + A, +24 A ) 7w =0
T,

r

According to the fixed point theory, we can figure
that ﬂ': = 7zr. Through simultaneous of the above
two equations, we can get further results:

= 1+ 4,
or = /3
2+ A, + A,
= 1+ A,
Ts=——= ¥4
2+ A+ A,
We can get
Ur = (1+/1r)72'r—/17?r = (1+ﬂr)7l'r—i/1r7f
2+ Ar+ As
)
Us = (1+ ﬂ,s)ﬂ's —iﬂ,sﬂ' (8)
2+ Ar+ As
24225+ Ar As—A¢
U=Ur+Us=(ﬂr—ﬂs)ﬂ'r+% 9)

We will get as in equation(1), equation(2) and
equation(3).

U, =(1+A)[(p—V+0r)S(q) —(cr—V+W)q— gr]

1+ Ar
=" i (p-v+a)S(q)—(c—Vv)g—
T [(p—v+9)S(a)—(c—V)q—gu]
(10)
U= (A —2)[(p+b)S(q) + (W—c—b)q]+ 2224 [ p5(q) —cq]
(12)

1. DECENTRALIZED DECISION-MAKING
Proposition 1 Retailer's utility function Ur is
strictly concave function, so there is a unique

optimal order quantity q; that make Ur reaches a
maximum, meeting

F(@)= (24 A+ As)(Cr—v+w) — Ar(C—V)
%)= (2+ﬂr+ﬂs)( p—v+ gr)—ﬂr(p—v-i- g)

and the retailer's optimal order quantity is less than
the optimal order quantity when the retailer and the
supplier don’t care fairness.

Proof .We have

((1;;, =(1+ ir)[(p —v+gr)F(q)—(cr —v+w)]

1+ Ar

A (v oF @ -V

(12)

d?u 1+ A
A(p-v+9)f(x)

Lo (14 A)(p-vgo) f(X) - — T
qu (+ )(p V+g) (X)+2+/1r+/15

Because Qr> (s and <1 ,we have

2+ Ar+ As

2
dg®

<0 that U, is strictly concave function. so

the retailer's optimal order quantity is the only one
solution and the optimal quantity satisfy the

situation:
du,(a,) _
dq
That
F(q)= (2+Ar+As)(Cr=v+w) — Ar(C—V)
% (24 A+ As)(p=V+r) - A(p-V+Q)
(13)
c-V Cr—V+W
Because < ,we have
p—V+Qg PpP-V+0r
(24 Ar+ As) (Cr—v+W) — Ar(C—V) Cr—V+W
(2+Ar+2As)(P—V+0r)—A(P—V+Q) P-V+0r
.We obtain E(q;) >F(q),
So
ql<q (14)

Clearly, because of the retailer and
suppliers’ fairness preference, the optimal order
quantities of the retailer tends to became
conservative.
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Inference 1 The greater the retailer’s fairness
preference, the smaller the optimal order quantity of

the retailer; the greater the supplier’s fairness
preference, the greater the optimal order quantity of
the supplier.
Proof. Given equation(12),we assume
. du,
aq (15)
We have

o(d;) /04 =[ (p—v+ ) F(a;) — (cr —v+w) |-

ot(a,) _

PTSRYRE [(p-v+9)F(@;)-(c-v)]

Because p—V+0r< pP—V+(Q and
(1+ Zﬂ,r)(z + Ar+ ﬂs) — ﬂ,r(1+ ﬂ,r) <
(24 Ar + As)?

ot(a;) 1 0Ar <[ (p=V+ )F(q;) = (Cr—v+w)]

1,50

[ (p-v+9)F(a;)-(c—V) |=—(w-c) <0

According to the implicit function theorem,we
have

oq; 10 =~ 2%) MG g

the greater the retailer’s fairness preference, the
smaller the optimal order quantity of the retailer.In
other words, the greater the retailer’s fairness
preference Ar , the smaller marginal utility

Our / OAr ,s0 retailer reduces the order qualitity. On
the other hand, the retailer thinks he get even more
unfair treatment, thereby by reducing the order
quantity, it results in the lower profit of the supplier
and playe the role of punishing supplier.

We will get as in equation(15)

F(q;)=

@+ Ar)Ar _ ¥
S " Rrh ) (PTYOR@E)-(-v)]

Because
(24 A+ 2s) (Cr—v+w) — Ar(C—V)

(2+ﬂr+ﬂ,s)( p—-v+ gr)—ﬂ,r(p—v-l- g)
CII

S
According to the implicit function theorem,we have

w e have

oo 1 o2 =—M0), UG

the

The greater supplier’s  fairness
preference, the greater the optimal order quantity of

the supplier. Because the greater the supplier’s
fairness preference As , the greater marginal

ur

utility 0 ,50 supplier increase the order qualitity.
S

Inference 2 The greater the wholesale price, the

smaller the optimal order quantity of the retailer; the

greater the retail price, the greater the optimal order

quantity of the retailer; the greater the

manufacturing cost of supplier, the greater the

optimal order quantity of the retailer.

Proof. (1) we prove that the greater the wholesale

price, the smaller the optimal order quantity of the

retailer.

Given equation(15) we will get

May) _ —~(1+ ) <0
ow
According to the implicit function theorem,we have
o9, | oUa,)  di(@,)
ow  dg,

ow

Clearly, when the retailer and the supplier
care fairness, the greater the wholesale price, the
smaller the optimal order quantity of the
retailer.Because when the wholesale price increases,
the retailer's profit decline and the supplier's profits
rise. Retailers profit accounted for in the supply
chain reduces, and the retailer thinks he get even
more unfair treatment, thereby the retailer reduces
the order quantity.

(2) We prove that the greater the retail price, the
greater the optimal order quantity of the retailer.
Given equation(15) we will get

%g’i):(l+/1r)f(q;)— s

7 JF()>0
2+ de+ As @)

According to the implicit function theorem,we have
q, __MG),d@)
ap op  da;

Clearly, when the retailer and the supplier
care fairness, he greater the retail price, the greater
the optimal order quantity of the retailer. Because as
retail price growing, retailer's profit rise and
retailer's profit accounted for the proportion of the
supply chain system grows. So retailer fell a more
equitable treatment, and increase the order quantity.
(3) We prove that the greater the manufacturing
cost of supplier, the greater the optimal order
quantity of the retailer.

Given equation(15) we will get
6t(q:) 1+ Ar

= A>0
OCs 24+ Ar+ As

According to the implicit function theorem,we have
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oo, __aay) dt(@;) _
da,

OCs OCs
Clearly, the greater the manufacturing cost of
supplier, the greater the optimal order quantity of
the retailer. Because as the manufacturing cost of
supplier growing, supplier's profit decreases and
retailer's profit accounted for the proportion of the
supply chain system grows. So retailer fell a more
equitable treatment, and increase the order quantity.
Inference 3 The greater the stortage cost of the
retailer, the greater the optimal order quantity of the
retailer; the greater the stortage cost of the supplier,
the smaller the optimal order quantity of the retailer.
(1) We prove that the greater the stortage cost of the
retailer, the greater the optimal order quantity of the
retailer.
Given equation(15) we will get
M) _ (14 2)F(q)) -
8gr

1+ Ar

S Rdh ()30
P At e @)

According to the implicit function theorem,we have
o, __oUa,) ,dta:)
ogr ogr dq,

Clearly, when the retailer and the supplier
care fairness, the greater the stortage cost of the
retailer, the greater the optimal order quantity of the
retailer. Bacause once out of stock, retailer faces
huge losses. So the retailer increase the order
quantity, preventing out of stock.

(2) We prove that the greater the stortage cost of the
supplier, the smaller the optimal order quantity of
the retailer.

Given equation(15) we will get

at(a)) 1+ Ar

Ggs 2+ Ar+ As
According to the implicit function theorem,we have

oq, _ @) du(a;) g
00s 00s dq,

Clearly, when the retailer and the supplier care
fairness, that the greater the stortage cost of the
supplier, the smaller the optimal order quantity of
the retailer. Because as the stortage cost of the
supplier growing, retailer's profit accounted for the
proportion of the supply chain system drops. So
retailer fell a no equitable treatment, and decrease
the order quantity

AF(d;) <0

2 CENTRALIZED DECISION-MAKING

Proposition 2 If Ar>As , the supply chain
system’s utility function U is strictly concave
function, so there is a unique optimal order quantity

(; that make U reaches a maximum, meeting

(2+22s+ Aras = A7) (c—V)+(Ar—As)(2+ Ar+ As) (Cr—v+ W)

F(q)) =
(@) (Ar=2s)(2+ Ar+ As)(p—V+ @) +(2+ 245+ ArAs— 47 ) (p—v+)

and the supply chain system’s optimal order
quantity is less than the optimal order quantity when
the retailer and the supplier don’t care fairness.
Proof. We have

du E
Ewr_zs)[(p—v+gr)F(q)—(Cf—V+W)]

2B (p-v+QF (@) - (V)]

dzu +2As+ATAs—A2
W?(ﬂu—is)(p—w gr) f(aq) - 22224 (p-v+g) f(q)

d?u
If Ar> As, we gain F < 0.And we can find
q

out that Y is strictly concave function.,so the
retailer's optimal order quantity is the only one
solution and the optimal quantity satisfy the

situation:
du(az) _,
dq
That
= (24225 + ArAs— A2 ) (c—V)+(Ar—As)(2+ Ar+ As) (Cr v+ W)
(qj)_(A,_,is)(2+/1r+ﬂ.s)(p—v+gr)+(2+2/ls+iris—ﬂf)(p_v+g)
C—V Cr—V+W
Because < we  know
p-v+g pP-V+0r
F(q?) > F(q°) ,thus we have
q; <Q°

Inference 4 The greater the retailer’s fairness
preference, the smaller the optimal order quantity of
the supply chain system; the greater the supplier’s
fairness preference, the greater the optimal order
quantity of the supply chain system; the change
tendency of the supply chan is more obvious than
that of retailer.

Proof. We assume

e U
dg

(19)
Given equation(19) we will get

ot(q3) / 0Ar = [( p—V+ gr)E(qg)—(Cr—V+W)]
B A (p-v+ 9)F (a) - (e V)|

Because
2+4Ar +2ArAs+ A7 — A2 < (2+ Ar+ As)?,
we can gain
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ot(a°) / dAr < [( p-v+0r)F(@)—(cr

[ (p-v+9)F(a))—(c-v) | <0
According to the implicit function theorem,we have

od; __oK(gy) , dt(@;) _

OAr OAr dql

Clearly, when the retailer and the supplier care fair,
the greater the retailer’s fairness preference, the
smaller the optimal order quantity of the supply
chain system. Because the greater the retailer’s

fairness preference Ar, the smaller marginal utility

,50 the supply chain system reduces the order
;

qualitity.
Given equation(19) we will get
ot(q3)/ ods = —[( p-Vv+0r)F(a))—(cr

w22 (p=v+9)F(a))—(c—V) |
Beause 2+4Ar +217 < (2+ Ar + 1s)® so

at(q°)/ 04s >0
According to the implicit function theorem,we have

o9, ot(gy) dt(%)>0

OAs OAs dq s

Clearly, he greater the supplier’s fairness preference,

the greater the optimal order quantity of the supply
chain system. Because the greater the supplier’s

fairness preference As, the greater marginal utility

,50 the supply chain system increases the order
S

qualitity.
We have

our 1 0Ar =[(P—V+9r)S(q) —(cr —V+W)q—gr]
_ 2+ﬂ,s+4ﬂ,r+ll,2 + 24 As

(2 + Ar+ /15)2

ou/ o4 =[(p+b)S(q) + (W—c—b)q]— 24 2r % [ng(q) —cq]

(2+Ar+2s)
Simplification can be obtained

ou
o e

| OAr OAr
We can know that with Ar increasing, the utility of
the supply chain system changes significantly. In
other words, the change tendency of the supply chan
is more obvious than that of retailer.

Similarly, we have

RNy
OAs  OAs

—v+w)}

—v+w)]

We can know that with AS increasing, the utility of
the supply chain system changes significantly. In
other words, the change tendency of the supply chan
is more obvious than that of retailer.

Proposition 3 The wholesale price contract don’t
change the supply chain coordination.

Proof. Given equation(13)and equation(17), we will
get

= o = oy (2+ A+ As)(cr—v+W) - A(C-V)
F@) F(q")_(2+ﬂr+ﬂs)(p—v+ gr)—-(p-v+9)

(2+24s+Aris—47)(c—

V)+(Ar—=As)(2+ Ar+ As) (Cr—v+Ww)

(Ar=2s)(2+ Ar+ As)(p—V+0r)+(2+ 225+ Aras— 4 ) (p-v+g)

Simplification can be obtained

F(a,)-F(a;)>0
We can get
q; <d;
Then compared with equation(18), we gain
g, <0; <@’

When the retailer and the supplier care fair,
the wholesale price contract don’t change the supply
chain coordination,both in terms of achieving the
maximum retailer profitability and in terms of
attaining the maximum supply chain profitability
and utility.

Inference 5 The greater the wholesale price, the
smaller the optimal order quantity of the supply
chain system; the greater the retail price, the greater
the optimal order quantity of the supply chain
system; the change tendency of the retailer is more
obvious than that of the supply chain.

Proof.(1)We prove that the greater the wholesale
price, the smaller the optimal order quantity of the
supply chain system and the change tendency of the
retailer is more obvious than that of the supply chain.
Given equation(19) we will get

até\?vﬂ) —(Ar-As) <0

According to the implicit function theorem,we have

ot d
[(p-v+9)5(@) - (c~)a-gafe =~ 2082, X g

da;

Clearly, the greater the wholesale price, the
smaller the optimal order quantity of the supply
chain system. Because as the wholesale price
growing, the supply chain’s profit drop and the
supply chain’s unility drop. So the supply chain
system decrease the order quantity.

We have

aq, 2+ Ar+ As

oW (2+ A+ As)(p—V+gr) F(X) - A(p—Vv+9) f (X)

o (Ar—As)(2+ Ar + AS)

ow (Ar=2)(2+Ar+s)(p—v+0r) f (@) +(2+24s+ ArAs— A7) (p—v+9) f (q)
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Simplification can be obtained
| @ >l a_qg |
ow ow

So the change tendency of the retailer is
more obvious than that of the supply chain.
(2)We prove that the greater the retail price, the
greater the optimal order quantity of the supply
chain system and the change tendency of the retailer
is more obvious than that of the supply chain.
Given equation(19) we will get

a_qg _  ANE(A0Y . 2+2As+ArAs—A7 = (0
- (/1f AS)F(qA) T s F(q/l) >0

ap 2+Ar+As

According to the implicit function theorem,we have

og; __ady) ,dt(@y) _

op op  da;

Clearly, the greater the retail price, the greater the
optimal order quantity of the supply chain system.
Because as the retail price growing, the supply
chain’s profit grow and the supply chain’s unility
grow. So the supply chain system increase the order
quantity.

Simplification can be obtained

|% >l a_q2|
p op
So the change tendency of the retailer is
more obvious than that of the supply chain.
Inference 6 The greater the manufacturing cost of
supplier, the smaller the optimal order quantity of
the supply chain; the change tendency of the supply

chain is more obvious than that of the retailer.
Proof. Given equation(19) we will get

0
O0;  2e2s4aris—22
OCs T 24 Ar+as <0

According to the implicit function theorem,we have

ot(gz) __ot(@y) ,dt(a;) _,

aCs acs  dq’

Clearly, the greater the manufacturing cost of
supplier, the smaller the optimal order quantity of
the supply chain. Because as the manufacturing cost
of supplier growing, the supply chain’s profit drop
and the supply chain’s unility drop. So the supply
chain system increase the order quantity.
Simplification can be obtained
OCs OCs

So the change tendency of the supply chain
is more obvious than that of the retailer.
Inference 7 The greater the stortage cost of the
retailer, the greater the optimal order quantity of the
supply chain; the change tendency of the retailer is
more obvious than that of the supply chain. The

greater the stortage cost of the supplier, the smaller
the optimal order quantity of the retailer; the change
tendency of the supply chain is more obvious than
that of the retailer.

Proof.(1)We prove that the greater the stortage cost
of the retailer, the greater the optimal order quantity
of the supply chain; the change tendency of the
retailer is more obvious than that of the supply chain.
Given equation(19) we will get

0 _ 5 —
a't(qﬁ,) — (/II’ _AS)F(qg) + 242 AS+ArAs—A; F(qg) N 0

a . 2+Ar+As

According to the implicit function theorem,we have

og; __ o), dua)

ogr  ogr dgf
Clearly, the greater the stortage cost of the
retailer, the greater the optimal order quantity of the
supply chain. Because as the stortage cost of the
retailer growing, the retailer increases the order
quantity. So the supply chain system increase the
order quantity.
Simplification can be obtained
* 0
0q, N 0q,
6gr 6gr
So the change tendency of the retailer is
more obvious than that of the supply chain.
(2) We prove that the greater the stortage cost of the
supplier, the smaller the optimal order quantity of
the retailer; the change tendency of the supply chain
is more obvious than that of the retailer.
Given equation(19) we will get
8t(qg) _ 242284 ArAS—A?

= B R (g;) >0

2+Ar+As

6gs
According to the implicit function theorem,we have

ody __oM(ay) dt(@y) _

09s ogs  dqg

Clearly, the greater the stortage cost of the
supplier, the smaller the optimal order quantity of
the retailer. Because as the stortage cost of the
supplier growing, the supply chain’s profit grow and
the supply chain’s unility grow. So the supply chain
system increase the order quantity.
Simplification can be obtained

o | |,
8gs Ggs

So the change tendency of the supply chain is more
obvious than that of the retailer.

>

IV. CONCLUSION

The paper establishes a fairness preference
framework based on game theory of Nash
bargaining, and builds a utility system about fairness
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preference. On the basis, we expeands the newboy
model to behavior research. The analysis shows that
because of the retailer and suppliers’ fairness
preference, their optimal order quantities tend to
became conservative, and the result shows that the
greater the retailer’s fairness preference, the smaller
the optimal order quantity of the retailer and the
supply chain system, and the change tendency of the
supply chan is more obvious than that of retailer. the
greater the supplier’s fairness preference, the greater
the optimal order quantity of the retailer and the
supply chain system, and the change tendency of the
supply chan is more obvious than that of retailer.
Furthermore, we draw a conclusion that the
wholesale price contract don’t change the supply
chain coordination. Finally, we make the sensitivity
analysis of the wholesale price, the retail price, the
manufacturing cost of supplier, the stortage cost of
retailer and the stortage cost of supplier. We find
that the greater the wholesale price, the smaller the
optimal order quantity of the retailer and the supply
chain system; the change tendency of the retailer is
more obvious than that of the supply chain. The
greater the retail price, the greater the optimal order
quantity of the retailer and the supply chain system;
the change tendency of the retailer is more obvious
than that of the supply chain. The greater the
manufacturing cost of supplier, the greater the
optimal order quantity of the retailer, the smaller the
optimal order quantity of the supply chain; the
change tendency of the supply chain is more
obvious than that of the retailer. The greater the
stortage cost of the retailer, the greater the optimal
order quantity of the retailer and the supply chain;
the change tendency of the retailer is more obvious
than that of the supply chain. The greater the
stortage cost of the supplier, the smaller the optimal
order quantity of the retailer,the greater the optimal
order quantity of the supply chain; the change
tendency of the supply chain is more obvious than
that of the retailer.

However, there are some limitations in the paper.
Firstly, the paper doesn’t consider the competition
between suppliers, and between retailers. Secondly,
the paper considers only this single act of fairness
preference. But in real life, the decision may be
more behavioral influences (such as reciprocity,
compassion, jealousy, etc.). Therefore, the study can
introduce reciprocity, compassion, jealousy, and
other behavioral influences, to make it more
practical significance
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