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Abstract:

In this paper Dual-channel replacement pricing model
considering brand value in a two - level supply chain
alternative was presented with the possibility of disruption
risk, in order to meet a percent of the retail order by the
Producer with the disruption risk. The rate for each of the
goods is a combination of the ideal product prices, the price
of the rival product and the distance from brand and also
customers for every commodity were divided into two
groups, loyal customers and indifferent customers, that the
demand for every commodity is a total demand by loyal
customers and indifferent customers. The model of problem
is offered in two exclusive and Non-exclusive market
monopoly conditions and in the exclusive market each
retailer sells his product manufacturer and in the
Non-exclusive retailer can sell the product of the both
manufacturer. In both cases, exclusive and non-exclusive
market, the model of problem has been solved by using

stackelberg model the leader retailer and cooperative model.

At the end the problem was conducted by using random
data for the solved parameters and sensitivity analysis on
important parameters.

Keywords: pricing, supply chain, replacement product,
brand value, disruption risk, game theory

1-Introduction and review of the literature:

Profitability and ensure the profitability is one of the main
reasons for the creation of a supply chain so that, every
chain of the supply chain instead of its profits looks for
profit maximization of the entire chain . Hence, pricing of
single commodity or more products in the system will be of
paramount importance. Meanwhile it may happen
conditions in the supply chain that is likely to endanger the
profitability of supply chain, or in other words, the risk
would happen for the supply chain, one of the most
important risks that the supply chain may be facing is the
disruption risk that may occurs because of some reasons
including machinery of destruction, lack of labor, and
political issues and etc. that resulted in danger of supply
chain profitability, so pricing in this case is of paramount
importance. Most articles published in the field of pricing
on commodities were about replacing goods and with the

increased use of a product using other commodity decreases.

But the few number of articles have pointed to replaced
goods with different brands, so that suppose we have two
same products of the different brands For example, the two
companies for producing and packaging tea that both
manufacture the tea product and supply them with different
brands to the market.

Customers who use these products are usually divided into
two categories loyal customers and indifferent clients. Since
the type of manufactured goods in both the company is the
same loyal customers in any case use their own special
brand, but for indifferent customers the distance dimension
(customer position to the product supplying location) is
important.  On issues related to the real world, competing
supply chains do not always make decisions at the same
time and in many cases there is a relationship between them.
On the other hand, the study of literature in SCM
competition shows that Most research in this area focus on
implementing game theory to obtain the optimal decisions ,
taking into account the different assumptions and strategies
adopted by the supply chain . In general game theory
presented in the supply chain due to the creation of the
interaction between members of the supply chain. Supply
chain members may have conflicting goals with each other.
So that each loop supply chain looking for maximizing their
profits and this action may cause the entire supply chain to
reduce interest rates. Most models in the supply chain to
seek cooperation between members of the supply chain so
that the maximum benefit the entire supply chain and
profits or losses in the supply chain between all chains of
the supply chain will be obtained.

The literature review of works done in this paper is divided
into two following parts:

1- Review articles related to replace goods pricing and
complementarity and theoretical games in the supply chain.

2- Review articles related to the disruption risk in the
supply chain.

Pricing is one of the issues that researchers studied in recent
years and a variety of studies have been published in this
field [1 - 6]. [ 7 ] Moorthy ( 1985 ) in a market of
competition between various businesses , the results not
only depend on the performance and the decision made by
the same company but also concerns about the kinds of
strategies which the other companies use for gaining the
market .

[ 8 ] Taleizadeh and Noori - daryan ( 2015 ),proposed a
three - level supply chain consists of several supplier , a
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producer and a few retailer with the operation of rework in
the integrated non-integrated structure to optimize chain
interest rates under both cases to determine the optimal
price policy and production and stackelberg model is used
among supply chain members. Many studies offered for
pricing alternative goods, which are as follows:

[ 9 ] Karakul and Chan ( 2008 ) studied analysis and
management effect of substitute products in a combination
form on pricing and supplying decisions , which their
model is a single periodic model with two product: the
old and new product and the new product will be replaced
by the old product , if there is a shortage .

[10] Karakul and Chan 2010) presented, a single periodic
model for substitute products in a combination form of the
pricing of products and preparations for alternative products
in which each product need more time for preparation and
amount of demand for alternative products is random.[ 11 ]
Chen et al (2013 ) presented pricing policy in the supply
chain , with replacement goods in which producers
directly or via the internet sell their products and the
retailer sells an alternative product that produced by
another producer . [12] Zhao et al (2012) presented
alternative goods pricing issue with one producer and two
retailer in which consumer demand and the cost of
producing are uncertain with a centralized pricing model
and three decentralized pricing models.  Unlike the
researches on pricing of alternative goods, a small number
of studies have been done on the complementarity
commodities which are as follows:

[13] Esmaeilzadeh and Taleizadeh (2016) offered the
optimal price of two complementarity products in a
two-level supply chain in two modes and the provided
supply chain at every level, including one retailer and two
manufacturers. In the first case they assumed the cost of
producing complementarity goods are the same at any level
as in the second case they assumed that, the production cost
is different and depends on demand. [14] Arshadi Khamseh
et al (2014) proposed a pricing model for alternative goods
in a supply chain with two producer and one retailer, with
four pricing models. In most of the articles related to the
pricing of alternative product a linear function of demand
is used that is a combination of that product’s demand
in zero price and sensitivity towards alternative goods and
in a small number of articles the function of compliance
demand was used .

15 ] Wong and Eyers ( 2010 )and [ 16 ] Xia and
Rajagopalan ( 2009 ) used the desirability function for the
of customer demand that this function of desirable customer
demand is a function of price of the product , time and
distance from the client . [17] Xiao et al (2014) developed
the game theory including one producer and one retailer in
which the interaction between the time and the price were
studied. The presented model was including Product
customization in a production system which is based on
product demand and the amount of demand depends on the
time of preparation and the sales price. The supply chain
may face with risk due to different factors. One of the key

risk that threatens supply chain is the disruption risk that
occurs for some reasons, including machinery destruction,
lack of labor, and political issues that affect the profitability
of the supply chain. [18] Xanthopoulos et al (2012)
proposed the boy selling newspaper with two supply
channels that in each channel there is a possibility of
disruption risk between retail and in the case of the
disruption risk only a percentage of the order by the
distributor will be fulfilled. [19] Mohsenzadeh Ledari et al
(2015) presented the boy selling newspaper in the multi -
level supply chain with two providing channels there is a
possibility of the disruption risk between retailer and the
distributor in each of the supply channels and in the case of
interruption risk, no percentages of the order will be met
and the retailer will supply unmet amount of order from the
manufacturer directly and specially.

[20]. Qi ( 2013 ) is a model in which the retailer has the
possibility of providing the product from two suppliers and
the first source presents the product with low cost and
without guarantee ( the probability of risk) and the second
supplier presents product at a higher price, and full
confidence (there is no possibility of risk ) .

The rest of the article is organized as follows: the second
section is about the problem definition and the third section
deals with the definition of exclusive and non-exclusive
markets and their symbols and determination of the prices.
Numerical examples are given in fourth section and in fifth
section results are presented.

2- The problem definition:

In this paper, a two - level supply chain consists of two
producer and two retailer was presented so that, the two
producers manufacture the same products and replaceable
with different brands, and each of them seeking to win a
greater share of the market to increase their profitability.

In this supply chain each producer has its own retailer so
that retailer can only offer its producers in exclusive market
but in non-exclusive market, retailer can offer both
producers. As a result the strategy of producers is having
the exclusive or non-exclusive market.

In exclusive market because the retailer simply offers

product of its own producer, supplier also considers a
percent of discount on the sales price for retailer, but in
non-exclusive market because the retailer can offer both
producers, supplier considers no discount for retailer. The
customers who refer to retailer in order to buy goods, are
divided into two groups: loyal customers and indifferent
customers. Those who are loyal customers, only use of a
particular brand ,but a special brand is not important for
indifferent customers and the amount of demand for a
product with particular brand is equal to the total demand of
loyal and indifferent customers. In this supply chain,
manufacturers produce the same goods with different
brands which sell in the exclusive markets to both retailers,
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in this case may some percentages of retailer (s) demand
from Distributor (s) not be met due to political issues,
destruction of machinery, natural disasters and ... this
possibility is called the disruption risk and in case of
happening, a percentage of retailer’s demand is met by
producer. As mentioned earlier, manufactured goods from
two producers can be replaced and the consumers can use
any of goods. In this model for every commodity demand,
goods Utility function has been used and demand for every
commodity is concerned to the distance from the ideal price,
the price of rival’s commodity and customer distance to the
place of supplying product and demand for every
commodity equal to the total demand of loyal and
indifferent customers for that product.

X X

first retailer

second retailer
U, =r—a.r —tx
Figure 1. Place of two retailers
The aim of this model is determination of optimal price for
goods sales by producing for retailer and also determination
of the optimal sales price by retailer for the final customer
that game theory is used in the model to pricing and
interaction between members of the supply chain. Model
has been solved in two modes of stackelberg in exclusive
and non-exclusive market, in which retailer is leader and
distributor follower and in a cooperative manner that the
entire chain works as a single system.
2-1-Model assumptions
1. supplying two alternative products, taking into account
the brand value and its importance
2 .The risk of possible between retail and distributor
3. model presented in two cases of the exclusive market and
non - exclusive market
4. Use of game theory for pricing and interaction between
members of the supply chain model in 2 cases of
stackelberg model and cooperation.
5. Customer segmentation into two groups of loyal
customers and apathetic customers and using the function
of the demand utility of for determining the demand’s rate.
6. Lack of shortage and the lead time is considered zero.
3-The problem definition:
In this part, we provide mathematical model for the
problem in two cases of exclusive and non-exclusive
market and then we propose objective functions Concavity
related to each of the supply chain using Hessian matrix.
Sets:
J : The sets of manufactured goods.

K : Retailers’ sets
i : Producers’ sets

Parameters:
I': Ideal price for product.

o, - percent of the ] th goods to the K th retailer .
C;: The cost of producing j th goods

) j - The utility function related to the jth product’s demand
t : The rate of customer Sensitivity to brand

X; : Customer situation (customers’ distance from brand)
P, : The probability of disruption risk in the i th distributor
Y;: The percent which is met by producer in disruption risk

A, : The discount rate by the i th producer
Decision variable:
Fik : The jth commaodity price in kth retailer.

Wj; The Cost of goods sold by the jth producer

d; : The demand for jth goods

3-1- The model of problem in exclusive market

On the exclusive market, it is assumed that each producer
has its own and each retailer only sells the goods related to
its producer to the final customer and supplier for per unit
of the goods which gives to its special retailer considers a
percent of discount for it.

Manufacturer 2

Retailer 1 Retailer 2

Figure 2.supplying goods with special brand by
retailer of the same producer

3-1- 1 stackelberg model

In this model, it is assumed that the retailer act as a leader
and producer as a follower that means the price of producer
is provided after determining the price of retailer.

Profit retailerl:

TRy = (1_ p1)-(r11 - (l_ ﬂl)'wll)'dl + pl'(rll - (l_ ﬂl)'wll)'yl'dl

Profit retailer 2:
Try = A= Py).(; —(A—2,)W,,).d, + Pyu(l, —(A— A,)W,,). Y.

Profit manufacturer 1:
TTm1 = (l_ pl)'((l_ ﬂ1)-W11 - Cl)'dl + pl'((l_ 21)-W11 - Cl)'yl'dl

Profit manufacturer 2:
Tma = (1_ pz)-((l_ﬂ"z)-wzz _Cz)-dz + pz-((l—/7~2)-W22 _Cz)-yz

The demand for each of the goods equals to the total
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retailerl —

retailer2 —

demand of loyal and indifferent customers that the customer
demand for it, is equal to zero compliance function demand
for it, and demand of indifferent customers is equal to the
equality of two compliance functions together so that
expression X, + X, =0 should be considered.
Function of the utility of the demand for the product 1:
u=r—r,—tx
Function of the utility of the demand for the product 2:
U,=r—r, —tx,
Loyal customer demand for the first product:

-y

Indifferent customer demand for the first product:

r,—r,+td
r-r,—tx=r—r,—t(d-—x)—Xx =22£—f[
The demand of first product is equal to:
d. — r,—n,+td L
! 2t t
Loyal customer demand for the second product:

r—r.
r—r,—tx,=0—»x,=—=%

Demand of indifferent customer for the second product:

r-r,—t(d—-x)=r—-r, —tx, > x,=-1 ot

Total demand of second product is:
d.o ==l +td r—r,,
2 2t t
To show the concavity of objective function of retailer’s
profit, Hessian matrix is used:

azﬂRl 62” R1
arllz arllarﬂ — M _ 3 pl'yl 0
2 2 retailer. — t t
0 Tlr1 0 Ty 0 0
0,0, ar212
8272' 6271'
_FZZ R2 0 0
oy, Or,,0r,, H ~ » ;
aZﬂ'Rz azﬂ'Rz retailer 2 0 _%_ piyZ
Or,,0ry, arzzz

As it is clear from the Hessian matrix, profit function of
first retailer is concave and also the second function is
concave .in the same way as the profit functions of
producer 1 and producer 2 are in terms of the same variable,
we can prove that both of them are concave.

To determine the prices of products in retail’s chain, we use
the following relations:

r,—r,+td

01 _g
on,

Oz, _

?22_

Replacing these values into demand function and

producer’s profit and using following relationships the
optimal value of producer’s selling price will be obtained:

97w _
11

%:0

8W22

3-1-2- cooperation model
In this case, all members of the supply chain act as a single

system for profit maximization of the entire supply chain.
Total profit of supply chain:

T = (r11 _Cl)'dl'((l_ p1) + p1-y1) +

(r,, —¢,).d,. (A= py) + Y,-P,)

Hessian matrix is used to show concavity of objective
function form the supply chain profit of:

[ A2 2
0my Oy
or’  oror
11 11¥721
HSC = 2 2 =
0'my Oy

| oryon,  on,’

3(1-pl+ plyl) 11-pl+ pllerl 1-p2+ p2y2

oo t 2 t 2 t
11 1-pl+ p1y1+1 1-p2+ p2y2 _3(1-p2+p2y2)
12 t 2 t t
The  determinants of minor 1. equals to

_ 3@ — pl+ plyl) which has a negative value.
t
Determinant of second minor:

-1
t_z(_32+32 P2 _32y2 P2 +32 Py —34 P. P2 +34 P. Y2 P, —32 P.Y:

+34p,y; P, —34P, Y, Y. P, + P —2pZyl+ plyZ + ps —2y,pl +yip2)

It has a positive value, so the objective function is concave.
To obtain optimum values of I;,I,,, following relations

should be used:
or

s — 0
ory
org, _0
or,,

2. The non-exclusive market:

In the non-exclusive market, it is assumed that any retailers
in addition to selling goods related to its producer can
deliver product of rival producer to the final customer. In
this case, no discount from the manufacturer to its own
retailer will be considered.
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| Oy 7y
Manufacturer 1 Manufacturer 2 al o o,
Hretailerl = . o
| oryor,  on,’
Retailer 1 Retailer 2 , , 10-payay +1 (A= p)ayen,
-3(1-p)ay; _ 3play, Y, 2 2 2 t
t t + 1payyiay + 1 payyioy
Hoo- 2t 2t
reatert 1 (- payoy +1 (1= p,)ana,
2 t 2 t -3(1- pz)a221 _ 3p2a221y2
Figure 3. Supplying goods with any brands by both . 1 po, Yyt . 1 pay,Y,0u t t
retailers L 2t 2 t _
3-2- 1 The stackelberg model.
In this model, it is assumed that the retailer act as a leader
and producer as a follower that means the price of producer The first Minor determinant equals to
is provided after determining the price of retailer. —3@—p)a  3plahy,  that has a negative value and
Profit retailerl: t t

ey = A= py)-((r, —Wy,).,.d)) + (L= p,).((n, — W21)-azrdtzma'seﬁl)r«min%éjlg%i%mqumbzw(rzl —W,)x,,.Y,.d,)

Profit retailer 2: L (@2a? (-32+32p, ~32p,y, +32p, ~34p,p, + 34p,p,Y, ~32p.Y, +34p,y
Tz = (1= P2) ({2 = Way )20z ) + (1= Po)- (1 — WlZ)'alz'dI?rﬁsp g b(rgsr?ﬁ\ﬁv\yﬁaéaéb'}fﬁ%gsﬁfﬁ'&qﬁi{ i\slvt%)ﬁgé%é. 1:0)

Profit manufacturer 1. Hessian matrix is used to show the concavity of profit

7y = 1A= p).((Wy;, —¢).ayy.0; + (W, —C)).y,.dy) + pl-((W@bjé&i)/ﬁng{igm ﬁsmlgefo‘ﬁ.a'%tai%r:dl)

. 62”Rz 62”R2
Profit manufacturer 2: oLl orer.
_ 21 214122
e =1— P, )-((Wy, —C,).0.d, + (W, —Cy).xy,.d,) + pz-(b‘”ﬂfrz:cz 2,%32-)/52%22 W, —C,).a,.Y,.d,)
| Or,0n,  ory,’
The demand for each of the goods is calculated as did in the -

sclusive market. thus we have: 1(1_ P2) %0t +1(1_ p1)a12azz-
2 2
exclusive market, thus we have: 30-p)ed 3pady, >t >t
W =r—ayh —ag,h, —tx t t +1 Py Y204, +l P12, Y15
U, =T —y,.1, —ayh — X, H _ 2 t 2 t
retailer2
X, = r—ao,.h, —o,.l, X, = Ay Wy + Oy Wy, +1.d — a1, —ap, 1, 1 (1= p,)aya, +l (1= p)aya, + , ,
t ’ 2t 2 t 2 t =3(1-p,)a, _3p,a5Y,
1 1 t t
_ POy =0y 1 X, — Ay Ny + Ayl — G — Ty, +1d = Pt Y,%; += Pucho Y,z
: t 172 ot 2t 2t |
Fr—oy, ., — ., Oyl + 0yl +1d —ay, 1 — s
d, = e ot = The  fist  Minor  determinant  equals  to
2 2 .
4 T Oy — Ty | Gy Gy Ty = Oy Ty — G Ty U —3(1—tp1)a12 _ 3I01f:12y1 that has a negative value and the
, =
t 2t

second minor determinant equals to:

-1
Hessian matrix is used to show the concavity of objective a7 (o (52320, ~320,Y; 525, ~SAMP, + 34BN ~S2RY, + 34PN,

. 2 _ 2 2 _ 2 2,2 2,2
function of the first retailer’s profit: 34PYLP. Yz MG L P2Y2 * Piyy ?) .
It has a positive value, so the Hessian matrix is concave.

And it can be shown that the profit functions of
manufacturers are also concave. We use the following
relation to determine the prices of products in retailer’s
chain:
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07y, -0
or,
07, -0
ory,

07z,

N,

07y,

or,,

Replacing these values into demand function and
producer’s profit and using following relationships the
optimal value of producer’s selling price will be obtained:

(-p)e, s (-plagy

Y-plog oy 2 X

t t Pt Y,y s Do Yotty

i i
(-pJagy s (-p)ag, '
2 2
A i _3(1‘ pz)a21_3pza21YZ
Pty ' Pyt t t
i %

(=)ot ' (-pa, s

(- p)oyy . (1-pJoyay +-

_3(1‘ pog, Spayye, 2 2
t t Ry ' Plp ity
A A

(1-p)ayay s (1-pa

+

i A ~ 3L-p )y Sy
Pttty ' Dottty t t
4 i

(- oy, s (- pa '

%:0
avv].l
%:0
anZ
%zo
aVVZZ
%zo
aWZI

2-2-3- cooperation model

In this case, all members of the supply chain act as a single
system for profit maximization of the entire supply chain.

Total profit of supply chain: oy
7 = (L= P =€)y Ay + (1, =€) 0,) + (L ,). (1 = ;) ., + (1,258, )t ) +
Pu((R =€) oy Yoy + (0, =)y Yoh)) + Pp(y =€) 1Y, 0, + (1, =, -%@Ty?@z)

52ﬂsc 827rsc 627zsc 82ﬂsc

oy onr,  On0n,  on,on,

Gzﬂ'sc aznsc 627z5c Gzﬂ'sc

HSC _ aI’Z].arzll arzzl aerarElZ aerarZZ
Gzﬂsc 827rsc 627rSC Gzﬂsc
On,0n, R0, 0n, 06,00

6272'SC 627rsc 627rSc 627rsc

L arZZaerl 8rZZaI‘Zl arZZar;lz ar‘222

pe Boye, a0  r o Mo ey 2 2
U e s U i pasy
i it i it
(-plagy Jr(l'pz)o’nazz ' (-pose, (-po,
A o Y-pee, Baye, 2 1 -y 3y,
Ry, ' Pty t t RVt s Pop sy t t
it it it it

As it is clear from the above Hessian matrix supply chain,
the profit function is concave. Therefore, for determining
the number of sales prices the following formula is used:

As it is clear from the above Hessian matrix supply chain,
the profit function is concave. Therefore, for determining
the number of sales prices the following formula is used:

or,

SC

EN

4- Numerical example

To show the validity of the presented model, we solved the
model using the data that is generated randomly and we
showed in the next step that how changing important
parameters of the presented model for optimal price
impacts on each of the chains, the demand and supply chain
total profits in the two cases of stackelberg model and
cooperation model. The parameters of the model solution
are provided in Table below:

Table 1. Numerical model parameters
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Parameters Example 1 Example 2 Example 3 Example 4
r 40 40 40 40
t 16 16 16 16
d 1 1 1 1
0.5 0.5 0.5 0.5
all
0.5 0.5 0.5 0.5
alZ
ay, 0.5 0.5 0.5 0.5
ay, 0.5 0.5 0.5 0.5
C, 7 9 12 14
c, 6 8 10 12
1
a, 5 6 8 0
a, 4 5 7 8
p 0.2 0.4 0.7 0.2
1
p 0.3 0.6 0.65 0.3
2
y 0.7 0.8 0.9 0.7
1
0.75 0.85 0.9 0.75
Y,
Al 0.15 0.15 0.15 0.15
/12 0.14 0.14 0.14 0.14
4-1- Numeric example in the case of exclusive market
for different values of the parameters, the values of the
decision variables were obtained in two cases of the
stackelberg model that retailer is leader and producer is
follower and cooperation and in Table 2 have been shown
that how changing in key parameters impacts on the
decision variables and also benefit of the entire chain :
Table 2. The values of decision variables and objective
function in exclusive market in the cooperation model
Stackelberg model Cooperative model
r-11 r22 Wll W22 dl d 2 ObJ EC_tiVE r.11 I’-22 dl d 2 ObJ EC_tiVE
function function
Examp|e]_ \RFARAR4 YF/XFPY | YR,497Y | YA/ AY. AYYY ATOY | FE/YYAD YV/FOVYA | YV/eFVY Y/YVeq | Y/F¥YYA | ¢/YAVA
Examp|e2 A YARRRY YF/a:FA | YY/YOV. Y. ¥voay N | /AYYE Ya,Y99Y | YA/FVY? | YA/«YP0 | Y/Y 70 | Y/YPYY | FY/PVAF
Examp|e3 Y/ oYYV YO/ZYAR | YY/AVF Y | YY/PAPY | «/YYEY | «/VYADD YO/NYYY | Yo/ YY) YA/QAAAY | Y/44YY YYY Y | Y4,49.0
Example 4 | Y7/7A<A [ 36.82270 | Y¥/F¥+o [ YYAFVF [ /738 | VFFF [ ¥V0FYY [ YAPYY [ Yo/ u¥ys [ Vavay [ )08, [ Yoy

Using Table 2 it can be realized that with a simultaneous
increase in C;,C,, P, Py, Y;, Y, both stackelberg and

cooperation models, selling price increases and with
increasing prices, demand for both goods will be decreased
and as a result the profit of the entire chain is reduced. In all
examples it can be found that the profit rates in the chain of

cooperation model is more than stackelberg model, because
in stackelberg model each chain follows its own profit
maximization but in the cooperation model chain , the
entire supply chain act as a unified system.
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80
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30 -L‘Y ——cooperative
20

10

1 2 3 4

Figure 4. Comparison of total profit chain in stackelberg
and cooperation models

4-2- Numerical example in the case of non-exclusive
market:

For different values of the parameters, the values of the
decision variables were obtained in two cases of the
stackelberg model that retailer is leader and producer is
follower and in cooperation model. In Table 3 and Table 4
showed that changes in key parameters impact on the
decision variables as well as benefit of the entire chain:

Table 3. The values of decision variables and the objective
function on the exclusive market in stackelberg model

§ g r r W W, W W, d d, | Objective
11 12 21 22 11 12 21 22 1 2 -
function
Example 1 | Y&/YPYA [ FOVFVA [ FOFFA [ FAFTAL [ YV YYD [ YY/XOYO [ YYAFVY [ YYAFVY [ /a)) e | o/0YF8 [ YY/N)4F
Examp|92 Fo/YPOY | Fey/N7O8Y | ¥oyoX¥? | Foyo¥Y? | YF/O7AQ)Y \RIZ AR YF/e 7YY | YF/e VY YONS Y2XRR YA/ Q¥
Example3 | F+/V¥oa [ ¥/ VFoa [ ¥o Fofa [ Fo/Fa¥0 [ YF/YVFR [ YF/YV73 [ YO, FAYF [ YOFAYE | /FFFY [ L FAY [ Yo070)
Examp|e4 FANYYFO | FYNYYO | Yo/APFA | Fo/APYA | YV/FPYF | YV/FPYY | Y7/0749 | Y7,0Y99 | «/FY Y | «/FOFY YY/APY?
Table 4. The values of decision variables and the objective
function on the exclusive market in cooperation model
Obijective function
r-11 r-12 I'-21 r-22 dl d2 )
Example1 | Y¥/7vAd YYEVAL ] YA NTYVY Ya/ N7y Y/YAQA YFYF YY) OAY
Example 2 Y¥/aYYA Y¥/aYYA \EVAR TR \EVAR TR Y/YFYA \VARART FV/eAYY
Example 3 | Y7/AYTA YEAYYA | YYYo0Y YNV Y5040 YYY A FY/0VYY
Examp|e4 YV/a4YY YV/a4YY YY/Fao04 YY,Fao04 V/PYYY V/VOY AA/YAOY

Using Tables 3 and 4 it can be realized that with a
simultaneous increase in C;,C,, P, P,, Y, Y, both

stackelberg and cooperation models, selling price
increases and with increasing prices, demand for both
goods will be decreased and as a result the profit of
the entire chain is reduced. In all examples it can be
found that the profit rates in the chain of cooperation
model is more than stackelberg model, because in

stackelberg model each chain follows its own profit
maximization but in the cooperation model chain , the
entire supply chain act as a unified system.
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Figure 5. Comparison of total profit chain in stackelberg
and cooperation models

5. Conclusion
In this paper, a two - level supply chain provided for two
alternative goods, including two producers and two retailers
in which the brand value considered with the possibility of
disruption risk, so that every producer has its own retailer
and in exclusive market retailer only can sells its own
producer product and in non-exclusive market retailer can
sell goods produced by the both producers. The model
presented at two states of exclusive and non-exclusive
market that each of these markets solved in two models the
stackelberg that retailer is leader and producer is follower
and the cooperation model, that finally with the help of
model solution we reached to this conclusion that on
exclusive and non-exclusive markets, the profit of supply
chain in cooperation model is more than stekelberg model,
because in cooperation model the entire rings of supply
chain act for profit maximization in entire chain. Finally,
with comparing exclusive and non-exclusive markets we
found that profit in exclusive market is more than
non-exclusive market in stackelberg model, but in
cooperation model profit of non-exclusive market is more
than exclusive market.In this article, preparation time and
shortage were not considered, so they may be considered
for future surveys.
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