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Bargaining on Supply Chain Networks with Heterogeneous Valuations 

Elif Özcan-Tok 

Abstract: In this study, a bargaining between buyers and sellers on a stationary two-sided supply chain network is 

modelled. Any further restrictions on the network structure is not imposed. Both buyers and sellers are allowed to make 

offers in the bargaining game. Furthermore, valuations of buyers for the good are heterogeneous. The results reveal that 

the equilibrium payoffs in the bargaining game that we study depend on the valuations of the buyers and the network 

positions of all players. As such, these two factors turn out to be the main sources of bargaining power. 

Keywords: bargaining, heterogeneity, networks, supply chain 

JEL Codes: C78, L14 

 

Özet: Bu çalışmada, iki taraflı durağan bir tedarik zinciri üzerinde alıcılar ve satıcılar arasındaki pazarlık modellenmiştir. 

Ağ yapısı üzerinde başka herhangi bir kısıtlama tanımlanmamıştır. Pazarlık oyununda hem alıcıların hem de satıcıların 

teklif yapmasına izin verilmiştir. Ayrıca, alıcıların ürün için değerlemeleri heterojendir. Sonuçlar, üzerinde çalıştığımız 

pazarlık oyunundaki denge kazancının, alıcıların değerlemelerine ve tüm oyuncuların ağ üzerindeki pozisyonlarına bağlı 

olduğunu göstermektedir. Dolayısıyla, bu iki faktör pazarlık gücünün ana kaynakları olarak ortaya çıkmaktadır. 

Anahtar Kelimeler: pazarlık, heterojenlik, ağ, tedarik zinciri 

JEL Codes: C78, L14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Non-technical Summary 

Bargaining between buyers and sellers plays a key role in determining the terms of trade in 

supply chains. Hence, bargaining is a well-studied topic in the supply chain literature. We 

identified three limitations which are very common in the literature. First, most of the existing 

supply chain literature adopt the Stackelberg modelling approach in which only one of the 

agents always makes an offer and the other one can just accept or reject the offer (i.e., one 

party is gifted with a significant bargaining power). Second, many papers restrict attention to 

the supply chain networks with one buyer-one seller, one buyer-multiple sellers, one seller-

multiple buyers or two-sellers and two-buyers. Finally, the size of the pie subject to bargaining 

is the same for all bargaining pairs. As a result of these limitations, the effects of bargaining 

power, network structure, and the pie size on equilibrium outcomes could not be investigated 

in full generality. In reality, the bargaining power is more evenly distributed in supply chains, 

there are multiple sellers and buyers, and the size of the pie subject to bargaining varies across 

different buyer-seller pairs. In this paper, we develop a theoretical model of a supply chain 

network where (i) both sellers and buyers can make an offer in the bargaining, (ii) any (finite) 

number of buyers and sellers is allowed, (iii) the size of the pie is heterogeneous across links 

and (iv) the network structure and the size heterogeneity of the pie across links have the 

potential to affect bargaining outcomes. 

Our work is inspired by the recent developments in network theory which establish a 

relationship between network structures and market/bargaining outcomes. In this setting, the 

network identifies the trading relationships between the sellers and the buyers. In our model, 

we have sellers producing a homogeneous good and buyers demanding the good. The 

production cost of the good is the same for all sellers. The buyers, on the other hand, value 

the good differently. Intuitively, one can argue that they have different tastes, preferences, 

habits or business characteristics. The sellers and the buyers are connected via an 

exogenously given two-sided supply chain network which is represented by a bipartite graph. 

Each pair of players connected by a link generates a surplus equal to the difference between 

the valuation of the buyer for the good and the production cost of the seller. On the network, 

sellers and buyers play an infinite horizon bargaining game.  

In this model, the network structure is not the sole determinant of the bargaining power, but 

the pie size matters. More explicitly, bargaining power of a player depends on his position in 

the network as well as his valuation (if he is a buyer) or his neighbours' valuations (if he is a 

seller) such that for a seller being connected to a buyer with a higher valuation is advantageous 

for the seller. The results reveal that in the limit equilibrium of the game, the network structure 

and the valuations of the buyers have an impact on the division of the surplus generated by a 

pair of players. Intuitively, the buyers with higher valuation and the players who have more 

links or who have neighbours with fewer links have a higher bargaining power; and so obtain 

a larger share from the surplus. 



1 Introduction

Bargaining between buyers and sellers plays a key role in determining the terms of

trade in supply chains. Hence, bargaining is a well-studied topic in the supply chain

literature. We identified three limitations which are very common in the literature.

First, most of the existing supply chain literature adopt the Stackelberg modelling

approach in which only one of the agents always makes an offer and the other one

can just accept or reject the offer (i.e, one party is gifted with a significant bargaining

power).1 Second, many papers restrict attention to the supply chain networks with

one buyer-one seller (e.g., Plambeck and Taylor (2005), Gurnani and Shi (2006) and

Feng et al. (2015)), one buyer-multiple sellers (e.g., Nagarajan and Bassok (2008)), one

seller-multiple buyers (e.g., Bernstein and Federgruen (2005)) or two-sellers and two-

buyers (e.g., Feng and Lu (2013)). Finally, the size of the bargaining pie is the same for

all bargaining pairs. As a result of these limitations, the effects of bargaining power,

network structure, and the pie size on equilibrium outcomes could not be investigated

in full generality. In reality, the bargaining power is more evenly distributed in supply

chains (see Iyer and Villas-Boas (2003) and Draganska et al. (2010)), there are multiple

sellers and buyers, and the size of the pie subject to bargaining varies across different

buyer-seller pairs. (e.g., due to heterogeneous valuations and/or costs). In this paper,

we develop a theoretical model of a supply chain network where (i) both the sellers

and the buyers can make an offer in the bargaining, (ii) any (finite) number of buyers

and sellers is allowed, (iii) the size of the pie is allowed to be heterogeneous across

links and (iv) the network structure and the size heterogeneity of the pie across links

have the potential to affect bargaining outcomes.

Our work is inspired by the recent developments in network theory which establish

a relationship between network structures and market/bargaining outcomes. In this

1Choi (1991), Lariviere and Porteus (2001), Cachon and Lariviere (2001), Bernstein and Feder-
gruen (2003), Gerchak and Wang (2003, 2004), Wang (2006), Perakis and Roels (2007), Song et al.
(2008), Adida and DeMiguel (2011), Huang et al. (2014), David and Adida (2015) are some papers
adopting Stackelberg modelling approach. For a review, see Cachon (2003).
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setting, the network identifies the trading relationships between the sellers and the

buyers. That is, a buyer and a seller can engage in trade only if there is a relation-

ship or a ”link” connecting the two players. In other words, the network structure

imposes a restriction on bargaining possibilities. Not surprisingly, a large number

of theoretical studies showed that the network structure has a significant impact on

the market outcome (see Calvó-Armengol (2003), Corominas-Bosch (2004), Polan-

ski (2007), Jackson (2008), Manea (2011), Abreu and Manea (2012) and Polanski

and Vega-Redondo (2013)). Building on Manea (2011), we study an infinite horizon

bargaining game over a two-sided supply chain network with heterogeneous buyers.2

In our model, we have sellers producing a homogeneous good and buyers demand-

ing the good. The production cost of the good is the same for all sellers. The buyers,

on the other hand, value the good differently. Intuitively, one can argue that they

have different tastes, preferences, habits or business characteristics. The sellers and

the buyers are connected via an exogenously given two-sided supply chain network

which is represented by a bipartite graph. Each pair of players connected by a link

generates a surplus equal to the difference between the valuation of the buyer for the

good and the production cost of the seller.

On the network, the sellers and the buyers play the following infinite horizon

bargaining game.3 At each period, a link is selected with some positive probability

and one of the two players is randomly selected as the proposer. The proposer makes

a take-it-or-leave-it offer to divide the surplus generated by the chosen link. If the

offer is accepted, the players in the pair leave the game with the agreed shares. In

the next period, they are replaced by their identical clones.4 If the offer is rejected,

the players in the pair remain in the game. At each period, the same bargaining

2Manea (2011) explores the influence of the network structure on the bargaining outcome with
homogeneous agents. He shows that the bargaining power of a player does not depend only on the
number of links he has and his position in the network but also his neighbours’ positions.

3Rubinstein (1982) and Rubinstein and Wolinsky (1985) are pioneering papers of non-cooperative
bargaining literature.

4The replacement of the players in the agreement pair with their clones makes the model station-
ary. This modelling assumption is followed by Gale (1987), Manea (2011), Polanski and Lazarova
(2015) and Nguyen (2012).
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procedure is repeated. All players have perfect information of the game and have

the same discount factor. The subgame perfect Nash equilibrium is employed as the

solution.

The richness of our model allows us to study the impact of the bargaining power

provided by the network structure and heterogeneous surplus sizes on the market out-

come which is not captured properly in the supply chain literature due to mentioned

limitations.5 In order to investigate the effects of these factors on the outcome, we

need to identify each player’s position in the network and the links in which the trade

is feasible. For this purpose, we develop a network decomposition algorithm which de-

composes a given network into disjoint subnetworks. Our algorithm is a generalization

of the network decomposition algorithm constructed by Manea (2011). He studies a

bargaining game over a network with homogeneous agents. Hence, each link creates

the same surplus. In other words, the surplus generated by each link is homogeneous

across all links of the network. Therefore, we generalize the network decomposition

algorithm of Manea (2011) by taking into account the valuation heterogeneity among

buyers.

The following example points out that the decomposition of a network differs

depending on whether the valuations are heterogeneous. Consider a network with

two sellers and three buyers as depicted in Figure 1. In part (a), adopting the model

in Manea (2011), suppose that the buyers are homogeneous, and their valuations are

equal to 1. So, the surplus generated by each link equals to 1. On the other hand,

in part (b) incorporating valuation heterogeneity, assume that the valuations of b1, b2

and b3 for the good are 0.5, 0.5 and 0.8, respectively. The set of subnetworks generated

by the network decomposition algorithm for (a) is {{(s1, b1), (s1, b2), (s2, b2), (s2, b3)}}

and for (b) is {{(s1, b1), (s1, b2)}, {(s2, b3)}}, which are not equal to each other. As

seen in Figure 1, valuation heterogeneity leads to a different network in equilibrium

5In our game, a player may strategically prefer not to trade with some of his neighbours since
engaging in a trade with them may lower his payoff. Hence, the valuations of the buyers may change
the links at which trade occurs in equilibrium and may provide advantage or disadvantage to a
player. The bargaining power due to the valuations refers to this advantage/disadvantage.
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form the one in Manea (2011) since a player’s position in the network is not the sole

source of his bargaining power but the valuations of the buyers matter.

·

s1
·

s2

·

b1

·

b2

·

b3

(a)

·

s1
·

s2

·

b1[0.5]
·

b2[0.5]
·

b3[0.8]

(b)

Figure 1: Network G

We find the limit equilibrium payoff vector in each subnetwork determined by

the generalized network decomposition algorithm with heterogeneous valuations and

prove its uniqueness. Our results show that in the limit equilibrium, the network

structure and the valuations of the buyers have an impact on the division of the

surplus generated by a pair of players. Intuitively, the buyers with higher valuation

and the players who have more links or who have neighbours with fewer links have a

higher bargaining power; and so obtain a larger share from the surplus. Accordingly,

our model has significantly different results from those of Manea (2011). In the

current setting, a seller may strategically prefer not to trade with a buyer having a

lower valuation. The strategic decisions of the players over whom to trade with are

indeed the main factors shaping the oligopoly structures in the network which are

the outcome of the decomposition algorithm. Hence, the outcome of the network

decomposition algorithm depends not only on the network structure but also the

valuations of the buyers for the good as these two are the sources of the bargaining

power in our model while the sole source of bargaining power is the network structure

in Manea (2011). Hence, the agreement network which only involves these oligopoly

structures and the equilibrium payoffs differ in the limit equilibrium capturing the

mentioned strategic decisions of the players. The paper that comes closest to ours
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is Nakkaş and Xu (2014). They also study bargaining in a two-sided supply chain

network where (i) the bargaining occurs in an alternating order, (ii) there are multiple

buyers and sellers and (iii) the pie size does not have to be the same across all links

of the network. That said, there are important differences between our model and

theirs. The key differences are the bargaining procedure, and hence the payoffs in

the equilibrium. More precisely, in a subnetwork having more sellers than buyers, the

equilibrium outcome in Nakkaş and Xu (2014) assigns each seller zero surplus and

assigns each buyer all the surplus generated by the corresponding link while in the

equilibrium of our model, a seller gets at least the per player share of the surplus

generated by the links in the corresponding subnetwork.

The rest of the paper is organized as follows. Section 2 describes the model and

introduces the notation. Section 3 reports the results on the network decomposition

and the equilibrium payoffs. Section 4 concludes.

2 Model

We consider a group of sellers S = {s1, s2, . . . , sn} and buyers B = {b1, b2, . . . , bm}

interconnected by a two-sided supply chain network G. A two-sided supply chain

network is an undirected bipartite graph with the set of sellers and buyers S ∪B, and

the set of links {(s, b)|s ∈ S, b ∈ B}. Each seller produces one-unit of a homogeneous

good and similarly each buyer demands one-unit good. The links in the network

represent the trading possibilities. There does not exist any link between any two

players within the same group. Denote the utilities of players s ∈ S and b ∈ B by

us and ub, respectively. Let the valuation of buyer b for the good be vb and let the

production cost of all sellers be c. For simplicity, we assume that c = 0. Each link in

the network generates a surplus equal to the difference between the valuation of the

buyer and the production cost of the seller. An infinite horizon bargaining game is

played on the supply chain network over the division of this surplus.
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We construct the following infinite horizon bargaining game on the network G: At

each period t = 0, 1, . . ., a link (s, b) ∈ G is selected with some positive probability

psb and one of the players among s and b is randomly selected with equal probability

as the proposer. Suppose that player s is selected. Player s makes an offer to b

concerning a division of the surplus generated by the link (s, b) and player b responds

the offer by accepting or rejecting. If b accepts the offer, s and b leave the game with

the agreed shares. In period t + 1, two new players replace the positions of s and b

in the network. If b rejects the offer, s and b remain in the game. In period t+ 1, the

same procedure is repeated.

Once the players in the chosen link reach an agreement, in the next period, the two

players are replaced by their exact clones preserving their positions and their links in

the network. Hence, the network structure remains unchanged at each period of the

game. The replacement assumption is crucial since it makes the model stationary.

We assume that for each player i ∈ S ∪B, there are infinitely many players of type i,

i.e., i = {i1, i2, . . . , iτ , . . .}. Link selection is independent across periods. All players

have a common discount rate δ ∈ (0, 1). All players have perfect information about

which links were chosen, who the proposers were, all the offers and responses in the

preceding periods, i.e., all players can observe the entire history of the game.

We employ subgame perfect Nash equilibrium as the solution concept. The equi-

librium payoff vector of the game for δ is denoted by u∗δ = (u∗δi )i∈S∪B. Define the

equilibrium agreement network as the subnetwork of G which only involves the links

where the agreement gives the players in the pair more payoff than proceeding to the

next period does. More precisely, the equilibrium agreement network for δ, G∗δ, is

the subnetwork of G that only consists of the links (s, b) satisfying δ(u∗δs + u∗δb ) ≤ the

surplus produced by the link (s, b). The limit equilibrium agreement network, denoted

by G∗, is the subnetwork that G∗δ converges to as δ goes to 1. The limit equilibrium

payoff vector, u∗, is the payoff vector that u∗δ converges to as δ goes to 1.
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3 Results

We analyze the equilibrium of the bargaining game over the network G. The surplus

generated by a link (s, b) is equal to vb − c. Since c = 0 is assumed, the surplus is

equal to vb. Suppose that in the bargaining game the link (s, b) is selected. Seller s

and buyer b bargain over how to divide the surplus vb. As an initial step, we show

that in every subgame perfect equilibrium of the game, the expected payoff of each

existing player in the network in any subgame is uniquely determined.

Theorem 1. For all δ ∈ (0, 1), there exists a payoff vector (u∗δi )i∈S∪B such that for

all subgame perfect equilibria of Γδ, the expected payoff of existing player iτ of type i

in any subgame is uniquely given by u∗δi for all i ∈ S ∪B, τ ≥ 1. For every δ ∈ (0, 1),

in any equilibrium and in any subgame where the link (sτ , bτ ′) is selected and sτ is the

proposer, the followings are hold with probability one:

(1) if δ(u∗δs + u∗δb ) < vb, then sτ offers δu∗δb and bτ ′ accepts.

(2) if δ(u∗δs + u∗δb ) > vb, then sτ makes an offer that will be rejected by bτ ′

for each s ∈ S and b ∈ B.

Before moving on to the proof of Theorem 1, we need the following lemma.

Lemma 1. For all ω1, ω2, ω3, ω4 ∈ R,

|max{ω1, ω2} −max{ω3, ω4}| ≤ max{|ω1 − ω3|, |ω2 − ω4|}.

Proof of Lemma 1. See the Appendix.

Proof of Theorem 1. Take any subgame perfect equilibrium of Γδ at some δ ∈ (0, 1).

In this equilibrium, for all i ∈ S∪B and τ ≥ 1, iτ gets the same expected payoff uδi in

every subgame. Suppose that the link (s, b) is selected and s is selected as the proposer.

Assume that player b plays according to this equilibrium. Let δ(uδs + uδb) < vb. If s

makes an offer less than δuδb, player b will reject the offer, and s gets his expected

continuation payoff δuδs which is less than vb− δuδb. Hence, s offers δuδb to b and player
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b accepts the offer in the equilibrium. Now, let δ(uδs + uδb) > vb. If s makes an offer

greater than or equal to δuδb, b will accept the offer. Player s will get vb − δuδb which

is less than δuδs. Hence, s makes an offer that will be rejected by b in the equilibrium.

Similar arguments apply to the periods where player b is selected as the proposer and

s plays according to the equilibrium. The following equations capture these cases

uδs =

(
1−

∑
{b|sb∈G}

psb
2

)
δuδs +

∑
{b|sb∈G}

psb
2

max{vb − δuδb, δuδs}

uδb =

(
1−

∑
{s|sb∈G}

psb
2

)
δuδb +

∑
{s|sb∈G}

psb
2

max{vb − δuδs, δuδb}.

Define a function f δ : [0,maxb∈B vb]
n+m ←→ [0,maxb∈B vb]

n+m such that for all s ∈ S

and b ∈ B,

f δs (u) =

(
1−

∑
{b|sb∈G}

psb
2

)
δus +

∑
{b|sb∈G}

psb
2

max{vb − δub, δus}

f δb (u) =

(
1−

∑
{s|sb∈G}

psb
2

)
δub +

∑
{s|sb∈G}

psb
2

max{vb − δus, δub}.

uδ is a fixed point of the function f δ. We will show that the function f δ has a unique

fixed point by utilizing the Banach fixed point theorem. It is enough to prove the

following lemma for the uniqueness result. Denote the unique fixed point of f δ as u∗δ.

Lemma 2. f δ is a contraction mapping with respect to sup norm on Rn.

Proof of Lemma 2. See the Appendix.

Now, we argue the existence of a subgame perfect equilibrium. Consider the
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following strategy profile, σiτ , for all players i ∈ S ∪ B and τ ≥ 1. At each period

where a link of s is selected (say (s, b)) and s is the proposer, if δ(uδs +uδb) < vb, player

s makes the offer δuδb to player b; otherwise, he makes an offer which is less than δuδb.

At each period where a link of s is selected and s is the responder, player s accepts any

offer which is greater than or equal to δuδs and rejects otherwise. The strategy profile

for each buyer b can be defined similarly. From above arguments, σ is a subgame

perfect equilibrium of Γδ, implying that the set of subgame perfect equilibria of Γδ is

non-empty.

Let uδi and ūδi be the infimum and supremum of the expected payoffs of iτ in any

subgame for all τ ≥ 1 and for each i ∈ S ∪ B, in every subgame perfect equilibrium

of the game.

Consider a subgame perfect equilibrium of the game. Assume that a link (s, b) is

selected. First, suppose that s is selected as the proposer. Any player of type b does

not accept any offer smaller than δuδb, implying that s can get a payoff of at most

vb−δuδb. Second, suppose that s is the responder. A player of type s accepts any offer

greater than or equal to δūδs, since in case of rejection, player s gets a payoff of at

most δūδs. Hence, no buyer offers to player s more than δūδs in the equilibrium. Now,

suppose that any link of s is not selected. In this case, the expected continuation

payoff of player s is at most δūδs. So, for each player τ ≥ 1 of type s, the following is

satisfied:

uδsτ ≤

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δūδs +

∑
{b|(s,b)∈G}

psb
2

max{vb − δuδb, δūδs}. (1)

Since inequality (1) holds for all players of type s, we have

ūδs ≤

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δūδs +

∑
{b|(s,b)∈G}

psb
2

max{vb − δuδb, δūδs}. (2)

Consider that player s makes the offer δūδb + ε (ε > 0) to any buyer b satisfying δuδs +

δūδb + ε ≤ vb and offers zero to other players and also rejects all offers that he receives,

9



by deviating from his equilibrium strategy. Player b accepts the offer in any subgame

perfect equilibrium. Hence, for all τ ≥ 1 and for all ε > 0, we have the following

inequality:

uδsτ ≥

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δuδs +

∑
{b|(s,b)∈G}

psb
2

max{vb − δūδb − ε, δuδs}.

As the deviation converges to zero (ε→ 0),

uδsτ ≥

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δuδs +

∑
{b|(s,b)∈G}

psb
2

max{vb − δūδb, δuδs}. (3)

Since inequality (3) holds for all players of type s, we obtain

uδs ≥

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δuδs +

∑
{b|(s,b)∈G}

psb
2

max{vb − δūδb, δuδs}.

By applying similar arguments for buyer b, we get

ūδb ≤

(
1−

∑
{s|(s,b)∈G}

psb
2

)
δūδb +

∑
{s|(s,b)∈G}

psb
2

max{vb − δuδs, δūδb}

uδb ≥

(
1−

∑
{s|(s,b)∈G}

psb
2

)
δuδb +

∑
{s|(s,b)∈G}

psb
2

max{vb − δūδs, δuδb}.

We take the difference between the infimum and the supremum of the expected payoffs

of all players in S∪B in order to prove the equality of these two. Let D = max
i∈S∪B

ūδi−uδi .

Take any player in the set arg max
i∈S∪B

ūδi − uδi . Without loss of generality, suppose that

10



this player is s ∈ S.

D = ūδs − uδs

≤

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δ(ūδs − uδs) +

∑
{b|(s,b)∈G}

psb
2

[max{vb − δuδb, δūδs}

−max{vb − δūδb, δuδs}]

≤

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δD +

∑
{b|(s,b)∈G}

psb
2

max{|δūδb − δuδb|, |δūδs − δuδs|}

=

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δD +

∑
{b|(s,b)∈G}

psb
2
δmax{ūδb − uδb, ūδs − uδs}

=

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δD +

∑
{b|(s,b)∈G}

psb
2
δD

= δD

Hence, D ≤ δD. Since D ≥ 0 and δ ∈ (0, 1), we get D = 0. Hence, for all i ∈ S ∪ B,

ūδi = uδi . Therefore, for all s ∈ S and b ∈ B, we obtain the following equalities

ūδs =

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δūδs +

∑
{b|(s,b)∈G}

psb
2

max{vb − δūδb, δūδs}

ūδb =

(
1−

∑
{s|(s,b)∈G}

psb
2

)
δūδb +

∑
{s|(s,b)∈G}

psb
2

max{vb − δūδs, δūδb}.

which means that ūδs and ūδb are fixed points of f δs and f δb , respectively. Since f δ has

a unique fixed point, ūδs = u∗δs and ūδb = u∗δb . This concludes the proof of Theorem 1.

The following result indicates the existence of a limit equilibrium network G∗ and the

existence of limit equilibrium payoffs as δ converges to 1.

Theorem 2. There exists a bound δ and a subnetwork G∗ of G such that for all

values of δ > δ, the equilibrium agreement network G∗δ is equal to G∗. Moreover, the
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equilibrium payoff vector at δ, u∗δ, converges to u∗ as δ goes to 1.

In any equilibrium, for all values of δ values satisfying δ(u∗δs +u∗δb ) 6= vb for all (s, b) ∈

G, whether the bargaining reaches an agreement or a disagreement is determined in

Theorem 1. The following lemma demonstrates that the set of such discount factors

is finite.

Lemma 3. The statement for all (s, b) ∈ G, δ(u∗δs +u∗δb ) 6= vb holds for all but a finite

set of δ.

Proof of Lemma 3. See the Appendix.

Proof of Theorem 2. By equation (10) in the proof of Lemma 3, the function vb −

δ(u∗δs + u∗δb ) can be represented by a ratio of two polynomials for all s ∈ S and

b ∈ B. Hence, vb − δ(u∗δs + u∗δb ) is continuous in δ. Therefore, we can apply similar

arguments in the proof of Theorem 2* in Manea (2011) (stated below). Then, we

obtain that for all values of δ > δ, G∗δ = G∗. For the second part of the proof,

utilizing equation (10) again, we have for all values of δ > δ and for all players

i ∈ S ∪ B, u∗δi = PG∗
i (δ)/QG∗

i (δ) where PG∗
i and QG∗

i are polynomials. Moreover, u∗δi

belongs to the bounded set [0, arg maxb∈B vb]. Thus, u∗δi converges to a finite limit u∗i

as δ goes to 1.

Theorem 2* (Manea (2011)): (i) There exists δ ∈ (0, 1) and a subnetwork G∗ of

G such that the equilibrium agreement network G∗δ equals to G∗ for all δ > δ. (ii)

The equilibrium payoff vector u∗δ converges to a vector u∗ ∈ [0, 1]n as δ tend to 1.

In this model, there are two sources of bargaining power: the network structure and

the valuations of the buyers for the good. The bargaining power of a player provided

by the network structure depends on the number of links that he has, his position

in the network, and the positions of his bargaining partners in the network. Hence,

analyzing the network structure provides hints about the limit equilibrium payoffs of

the players. We need some additional notation for this analysis. For every network G
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and subset of players M ⊆ S∪B, LG(M) denotes the set of players who have a link in

G with the players in M , i.e., LG(M) = {k|(k, l) ∈ G, l ∈ M}. A set of players M is

G-independent if there exists no G-link between any two players in M . Next theorem

identifies the bounds on the limit equilibrium payoffs of the player having the highest

share and the player having the lowest share in a subnetwork.

Theorem 3. For each set of buyers M with LG
∗
(M) = L, the following inequalities

hold:

max
s∈L

u∗s ≥

∑
b∈M

vb

|L|+ |M |

Similarly, for each set of sellers M with LG
∗
(M) = L, the following inequalities hold:

min
s∈M

u∗s ≤

∑
b∈L

vb

|L|+ |M |
.

Before moving on to the proof of Theorem 3, we need the following lemma stating

that the sum of the limit equilibrium payoffs of the players in a link is equal to the

surplus generated by this link, implying that the surplus generated by the link is not

wasted. Further, the limit equilibrium agreement network G∗ involves only the links

where the agreement is feasible in the limit equilibrium.

Lemma 4. If (s, b) ∈ G, then u∗s + u∗b ≥ vb and if (s, b) ∈ G∗, then u∗s + u∗b = vb.

Proof of Lemma 4. See the Appendix.

Proof of Theorem 3. For all δ and for all players s ∈ S and b ∈ B, the equilibrium

payoffs for δ are as follows

u∗δs =
1

1− δ
∑

{b|(s,b)∈G}

psb
2

max{vb − δu∗δb − δu∗δs , 0}

u∗δb =
1

1− δ
∑

{s|(s,b)∈G}

psb
2

max{vb − δu∗δs − δu∗δb , 0}.
(4)

Without loss of generality, take any set of buyers M with LG
∗
(M) = L. Utilizing

Theorem 2, fix δ > δ for the convergence. If a seller s and a buyer b are not connected
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inG∗, they cannot reach an agreement on the division of the surplus in the equilibrium.

Thus, in the equations system (4), max{vb − δu∗δs − δu∗δb , 0} = 0.

Since a buyer b in M has G∗−links only with the sellers in L, buyer b’s expected

payoff equation in (4) can be rewritten as follows:

u∗δb =
1

1− δ
∑

{s|(s,b)∈G,s∈L}

psb
2

max{vb − δu∗δs − δu∗δb , 0}. (5)

For any seller s ∈ L, applying similar arguments used in equation (5), we obtain

u∗δs ≥
1

1− δ
∑

{b|(s,b)∈G,b∈M}

psb
2

max{vb − δu∗δs − δu∗δb , 0}. (6)

By taking the summation of (5) over all buyers b ∈ M and taking the summation of

(6) over all seller s ∈ L, we have

∑
b∈M

u∗δb =
1

1− δ
∑

{(s,b)∈G|b∈M,s∈L}

psb
2

max{vb − δu∗δs − δu∗δb , 0} (7)

and

∑
s∈L

u∗δs ≥
1

1− δ
∑

{(s,b)∈G|b∈M,s∈L}

psb
2

max{vb − δu∗δs − δu∗δb , 0}. (8)

The right hand sides of (7) and (8) are the same. Hence, we have the following

inequality

∑
s∈L

u∗δs ≥
∑
b∈M

u∗δb .

When players become perfectly patient, as δ → 1,

∑
s∈L

u∗s ≥
∑
b∈M

u∗b .

Utilizing Lemma 4, for all b ∈ M , there exists a seller k ∈ L such that u∗b = vb − u∗k.

Hence, for all b ∈M , u∗b ≥ vb −maxs∈L u
∗
s. Therefore, we have
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∑
b∈M

u∗b ≥
∑
b∈M

(vb −max
s∈L

u∗s)

=
∑
b∈M

vb − |M |max
s∈L

u∗s,

which implies that |L|max
s∈L

u∗s ≥
∑
s∈L

u∗s ≥
∑
b∈M

u∗b ≥
∑
b∈M

vb − |M |max
s∈L

u∗s.

Hence,

max
s∈L

u∗s ≥

∑
b∈M

vb

|L|+ |M |
.

For the second part of the proof, take any set of sellers M with LG
∗
(M) = L. Applying

similar arguments those used in the first part of the proof, we obtain

∑
b∈L

u∗b ≥
∑
s∈M

u∗s.

By Lemma 4, for all b ∈ L, there exists a seller k ∈M such that u∗b = vb−u∗k. Hence,

for all b ∈ L, u∗b ≤ vb −mins∈L u
∗
s. Thus, we get

∑
b∈L

u∗b ≤
∑
b∈L

(vb −min
s∈M

u∗s)

=
∑
b∈L

vb − |L|min
s∈M

u∗s,

which implies that |M |min
s∈M

u∗s ≤
∑
s∈M

u∗s ≤
∑
b∈L

u∗b ≤
∑
b∈L

vb − |L|min
s∈M

u∗s.

Hence,

min
s∈M

u∗s ≤

∑
b∈L

vb

|L|+ |M |
.

Since the bargaining power of a player depends on his position in the network, we need
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to identify where each player is located in the network. Regarding this aim, we gen-

eralize the network decomposition algorithm developed in Manea (2011). We use the

decomposition outcome generated by this algorithm to identify the limit equilibrium

payoffs of the players.

Network Decomposition Algorithm, A(G): For a given network G ∈ Ω, the

algorithm generates the sequence (rt,M t, Lt, N t, Gt)t as follows:

Let N0 = B ∪ S and G0 = G.

For t ≥ 0:

If N t = ∅, then STOP.

If not,

rt = max
M⊂Nt∩B

∑
b∈M

vb

|LGt(M)|+ |M |
.

Set M t be union of all maximizer sets M . Denote Lt = LG
t
(M t).

If N t = M t ∪ Lt, then STOP.

Otherwise, let N t+1 = N t \ (M t ∪ Lt) and Gt+1 be the subnetwork of G

induced by the players in N t+1. Denote the step at which the algorithm ends by t̄.

The algorithm initially takes the given network. At each step, it identifies the sets

that maximize the per player share of the surplus generated by the subnetwork, rt.

It picks the union of these maximizer sets and the partner set of this union. Then,

the players in these sets and their links are removed from the network. Once the

algorithm picks all the players in the current network, it ends. Otherwise, in the

next step, the same procedure is applied to the subnetwork induced by the remaining

players. Intuitively, the algorithm decomposes a given network into disjoint oligopoly

subnetworks. The limit equilibrium payoffs can be described utilizing the outcome of

the decomposition algorithm, A, and they are given by the following theorem.

Theorem 4. Let the algorithm A(G) yield the outcome (rt,M t, Lt, N t, Gt)t=0,1,...,t̄.

Then the limit equilibrium payoffs as δ → 1 are given by
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∀t ≤ t̄, ∀s ∈ Lt, u∗s =

∑
b∈Mt

vb

|Lt|+ |M t|

∀t ≤ t̄, ∀b ∈M t, u∗b = vb −

∑
b∈Mt

vb

|Lt|+ |M t|

Proof of Theorem 4. The proof of the theorem proceeds by induction on t. Suppose

that the claim holds for all t′ < t. Now, we prove it for t.

Let M t and Lt be the sets that the algorithm A(G) generates at step t. Define the

maximum of limit equilibrium payoffs of sellers at step t as x̄t = max
k∈Nt∩S

u∗k. Further,

define the sets

M̄ t = {b ∈ N t ∩B|u∗b = vb − x̄t} and L̄t = LG
t
(M̄ t).

Claim 1. x̄t ≥

∑
b∈Mt

vb

|Lt|+ |M t|

For a contradiction, suppose that

x̄t <

∑
b∈Mt

vb

|Lt|+ |M t|
.

First of all, we explore the set of players with whom the players in M t have G∗-links.

Take any player s ∈ Lt′ where t′ ∈ {1, 2, . . . , t− 1}. By induction hypothesis,

u∗s =

∑
b∈Mt′

vb

|Lt′ |+ |M t′ |

Summing up the limit equilibrium payoffs of s and any buyer b ∈M t, we have
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u∗s + u∗b ≥

∑
b∈Mt′

vb

|Lt′|+ |M t′|
+ vb − x̄t

>

∑
b∈Mt

vb

|Lt|+ |M t|
+ vb − x̄t

> x̄t + vb − x̄t = vb.

Second inequality follows from the construction of the decomposition algorithm and

the third one from our supposition. So, no player b ∈ M t has a G∗-link with the

players s ∈ L1 ∪ L2 ∪ . . . ∪ Lt−1. Since G is a two-sided (bipartite) network, M t is a

G∗-independent set. Hence, LG
∗
(M t) ⊆ Lt. Utilizing Theorem 3, we get

max
s∈Lt

u∗s ≥

∑
b∈Mt

vb

|Lt|+ |M t|
.

By the definition of x̄t,

x̄t ≥

∑
b∈Mt

vb

|Lt|+ |M t|
,

which contradicts with our supposition.

Claim 2. x̄t ≤

∑
b∈Mt

vb

|Lt|+ |M t|
and for all s ∈ L̄t, u∗s = x̄t

Since we deal with two-sided supply chain networks, it is clear that L̄t is a G∗-

independent set. Take any seller s ∈ L̄t. For all buyers b ∈ (N t∩B)\M̄ t, u∗b > vb− x̄t,

and if s and b are connected in G, u∗s ≥ vb − u∗b by Lemma 4. Hence, u∗s + u∗b > vb,

which implies there exists no G∗-link between s and any buyer b ∈ (N t ∩ B) \ M̄ t.

The network decomposition algorithm implies that there exists no G-link between s

and any buyer b ∈ M t′ , where t′ ∈ {1, 2, . . . , t − 1}. Therefore, s has G∗-links only

with the buyers in M̄ t, i.e., LG
∗
(L̄t) = M̄ t. By Theorem 3,
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x̄t = min
s∈L̄t

u∗s ≤

∑
b∈LG∗ (L̄t)

vb

|LG∗(L̄t)|+ |L̄t|
.

Since M t maximizes the surplus per player in the subnetwork, we have the following

∑
b∈LG∗ (L̄t)

vb

|LG∗(L̄t)|+ |L̄t|
≤

∑
b∈Mt

vb

|Lt|+ |M t|
,

implying that

x̄t ≤

∑
b∈Mt

vb

|Lt|+ |M t|
.

This concludes the proof of our claim. By Claim 1 and Claim 2, we get for all s ∈ L̄t,

x̄t = u∗s =

∑
b∈Mt

vb

|Lt|+ |M t|

and for all b ∈ M̄ t, u∗b = vb − x̄t.

Claim 3. M̄ t = M t

Since the network decomposition algorithm picks the union of all maximizer sets M ,

if M̄ t is the maximizer, then M̄ t ⊆M t. Hence, L̄t = LG
t
(M̄ t) ⊆ LG

t
(M t) = Lt.

For the other side of the equation, suppose for contradiction M t * M̄ t. Then, there

exits a player b ∈ M t \ M̄ t. Note that b has no G∗-links with players in N t \ Lt.

Moreover, by Lemma 4, b has no G-links with players in L1 ∪ L2 ∪ . . . ∪ Lt−1 ∪ L̄t.

Hence, buyer b has G∗-links only with players in Lt \ L̄t. Utilizing Theorem 3, we have

max
s∈LG∗ (Mt\M̄t)

u∗s ≥

∑
b∈Mt\M̄t

vb

|M t \ M̄ t|+ |Lt \ L̄t|
=

∑
b∈Mt

vb −
∑
b∈M̄t

vb

|M t|+ |Lt| − (|M̄ t|+ |L̄t|)
.

Note that
∑
b∈Mt

vb/(|Lt|+ |M t|) =
∑
b∈M̄t

vb/(|L̄t|+ |M̄ t|). Then, we obtain
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max
s∈LG∗ (Mt\M̄t)

u∗s ≥ x̄t,

which contradicts with u∗s < x̄t for all sellers s 6∈ L̄t.

Hence, M t = M̄ t and Lt = L̄t. Claim 1 - Claim 3 conclude the proof for any step of

the algorithm t ≤ t̄.

By Theorem 4, we obtain the limit equilibrium payoffs of the players in the bargaining

game over a given network G. We prove that in the limit equilibrium of the game,

the payoffs of the players are determined according to the network structure and the

valuations of the buyers for the good. The buyers with higher valuation are more

advantageous in the bargaining game. The players who have more links and who

have bargaining partners with fewer links have a higher bargaining power. Hence,

they gain larger shares of the pie.

Incorporating valuation heterogeneity into the model of Manea (2011) leads to

significantly different equilibrium results which are clearly presented in the following

example.

Example: Consider the network G in Figure 1 with the set of sellers S = {s1, s2} and

the set of buyers B = {b1, b2, b3}. In part (a), all buyers have valuation of 1 for the

good, while in part (b), the valuations of b1, b2 and b3 are 0.5, 0.5 and 0.8, respectively.

The limit equilibrium payoffs for part (a) are as follows:

u∗s1 = u∗s2 = 0.6

u∗b1 = u∗b2 = u∗b3 = 0.4.

The limit equilibrium payoffs for part (b) are as follows:

u∗s1 = 0.33...

u∗s2 = 0.4

u∗b1 = u∗b2 = 0.166...
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u∗b3 = 0.4.

The limit equilibrium agreement network for (a) is the whole network while that

of (b) is {s1b1, s1b2, s2b3}. In the model with heterogeneous pie sizes, seller 2 and

buyer 2 can not reach an agreement when they are matched with each other. Hence,

the link s2b2 is not included in the limit equilibrium agreement network implying

different agreement network structures in the limit equilibrium between the model

with homogeneous valuations and the model with heterogeneous valuations. Valuation

heterogeneity among buyers changes the oligopoly structures in the network since

sellers have a more decisive role in identifying oligopoly structures. More precisely,

valuation heterogeneity increases the alternatives of sellers on trading partners. A

seller prefers to trade with the buyers having higher valuations since he possibly

obtains more share from the pie engaging in this trade.

4 Conclusion

In this paper, we study a bargaining game over a two-sided supply chain network where

the sellers producing a homogeneous good and the buyers with potentially different

valuations for the good bargain over the surplus generated by the corresponding links.

Our model improves upon the existing supply chain literature in multiple dimensions.

First, there are multiple sellers and buyers in the network. Second, both the sellers

and the buyers can be the proposer in the bargaining game. Finally, the size of the pie

subject to bargaining is heterogeneous across the links in the network. Consequently,

we can investigate the impact of bargaining power due to the network structure and

the valuation heterogeneity on the market/bargaining outcome. In the current study,

the bargaining game is similar to the one developed in Manea (2011). However, in

our model, the size of the surplus divided between the players of a pair is not the

same for all links, which leads to different equilibrium predictions than that of Manea

(2011). Above all, valuation heterogeneity changes the oligopoly structures in the
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network by capturing the strategic decisions of players over whom to trade with and

leads to a difference in equilibrium agreement network. Hence, the equilibrium payoffs

are different. In our model, the network structure is not the sole determinant of the

bargaining power, but the pie size matters. More explicitly, bargaining power of a

player depends on his position in the network as well as his valuation (if he is a buyer)

or his neighbours’ valuations (if he is a seller) such that for a seller being connected

to a buyer with a higher valuation is advantageous.
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Appendix

Proof of Lemma 1. Without loss of generality, suppose that max{ω1, ω2, ω3, ω4} = ω1.

Hence,

|max{ω1, ω2}−max{ω3, ω4}| ≤ ω1−ω3 = |ω1−ω3| ≤ max{|ω1−ω3|, |ω2−ω4|}.

Proof of Lemma 2. By the definition of contraction mapping, we need to prove that

∀u,w ∈ [0, 1]n : ‖f δ(u)− f δ(w)‖ ≤ δ‖u− w‖,

which means for all k ∈ S ∪B, |f δk (u)− f δk (w)| ≤ δ‖u− w‖.

Without loss of generality, we prove the above inequality for all s ∈ S. This inequality

can be easily shown for any buyer b ∈ B.

‖f δs (u)− f δs (w)|

=

∣∣∣∣∣
(

1−
∑

{b|(s,b)∈G}

psb
2

)
δ(us − ws) +

∑
{b|(s,b)∈G}

psb
2

(max{vb − δub, δus}

−max{vb − δwb, δws})

∣∣∣∣∣
≤

∣∣∣∣∣
(

1−
∑

{b|(s,b)∈G}

psb
2

)
δ(us − ws)|+

∑
{b|(s,b)∈G}

psb
2
δ(max{|ub − wb|, |us − ws|})

∣∣∣∣∣
≤

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δ‖u− w‖+

∑
{b|(s,b)∈G}

psb
2
δ‖u− w‖

= δ‖u− w‖,

implying that the function f δ is a contraction mapping. Hence, the function has a

unique fixed point.

Proof of Lemma 3. (s, b) ∈ G∗δ means that that s and b are connected and max{vb−

δu∗δs , δu
∗δ
b } = vb − δu∗δs . Since u∗δ is the fixed point of f δ, u∗δ is the solution of the

following linear equations system
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us =

(
1−

∑
{b|(s,b)∈G∗δ}

psb
2

)
δus +

∑
{b|(s,b)∈G∗δ}

psb
2

(vb − δub), ∀s ∈ S

ub =

(
1−

∑
{s|(s,b)∈G∗δ}

psb
2

)
δub +

∑
{s|(s,b)∈G∗δ}

psb
2

(vb − δus), ∀b ∈ B.

Take any non-empty subnetwork H of G and define a mapping hδ,H : Rn → Rn such

that for each s ∈ S and b ∈ B,

hδ,Hs (u) =

(
1−

∑
{b|(s,b)∈H}

psb
2

)
δus +

∑
{b|(s,b)∈H}

psb
2

(vb − δub), ∀s ∈ S

hδ,Hb (u) =

(
1−

∑
{s|(s,b)∈H}

psb
2

)
δub +

∑
{s|(s,b)∈H}

psb
2

(vb − δus), ∀b ∈ B.
(9)

hδ,H is a contraction mapping. All equations in the system (9) are linear functions of

δ, implying that for each k ∈ S ∪B, uδ,Hk is given by the Cramer’s rule

uδ,Hk =
PH
k (δ)

QH
k (δ)

, (10)

where PH
k and QH

k are polynomials in δ. Since the linear system in (10) is non-singular,

QH
k (δ) 6= 0 for all δ ∈ (0, 1) and for all non-empty subnetworks H of G.

Take any s ∈ S, b ∈ B and any non-empty subnetwork H of G. δ(uδ,Hs + uδ,Hb ) = vb

is equivalent to

vb = δ
(PH

s (δ)

QH
s (δ)

+
PH
b (δ)

QH
b (δ)

)
.

Since the equation above is valid for all δ ∈ (0, 1), it holds also for δ = 1/3. Rewriting

the equation for this specific value of δ, we have

3vb = u1/3,H
s + u

1/3,H
b ,
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which contradicts with for all k ∈ S∪B, u
1/3,H
k ≤ vb. It follows that for all (s, b,H) the

statement δ(u
1/3,H
s + u

1/3,H
b ) = vb holds for a finite set of solutions δ, which concludes

the proof.

Proof of Lemma 4. Take any link (s, b) ∈ G. (s, b) ∈ G\G∗ implies that for all δ > δ

(δ is determined in Tehorem 2),

δ(u∗δs + u∗δb ) > vb. (11)

If the link (s, b) is involved in the limit equilibrium agreement network G∗, then for

all δ > δ,

u∗δs =

(
1−

∑
{b|(s,b)∈G}

psb
2

)
δu∗δs +

∑
{b|(s,b)∈G}

psb
2

(vb − δu∗δb )

u∗δb =

(
1−

∑
{s|(s,b)∈G}

psb
2

)
δu∗δb +

∑
{s|(s,b)∈G}

psb
2

(vb − δu∗δs ).

Since for all k 6= s ∈ S with (k, b) ∈ G∗, vb − δu∗δk ≥ δu∗δb and for all l 6= b ∈ B with

(s, l) ∈ G∗, vl − δu∗δl ≥ δu∗δs we obtain

u∗δs ≥

(
1− psb

2

)
δu∗δs +

psb
2

(vb − δu∗δb )

u∗δb ≥

(
1− psb

2

)
δu∗δb +

psb
2

(vb − δu∗δs ).

(12)

As δ → 1, by (11), we have u∗s + u∗b ≥ vb for all (s, b) ∈ G\G∗. And from (11) and

(12), for all (s, b) ∈ G∗, u∗s + u∗b = vb.

29



 

 

 

Central Bank of the Republic of Turkey  

Recent Working Papers 

The complete list of Working Paper series can be found at Bank’s website 

(http://www.tcmb.gov.tr) 
 

Identifying Credit Supply Shocks in Turkey 
(Tayyar Büyükbaşaran, Gökçe Karasoy Can, Hande Küçük  Working Paper No. 19/06, February 2019) 

 

Kadın İşgücüne Katılımında Artışın Belirleyicileri: Kuşak Etkisinin Ayrıştırılması  
(Altan Aldan, Selcen Öztürk Çalışma Tebliği No. 19/05, Şubat 2019) 

 

A New Index Score for the Assessment of Firm Financial Risks 
(Mehmet Selman Çolak Working Paper No. 19/04, February 2019) 

 

Estimation of FX Option Implied Density Functions: Nonparametric-Malz Approach 
(Halil İbrahim Korkmaz, Doruk Küçüksaraç, Yiğit Onay, Ahmet Şenol Working Paper No. 19/03, February 2019) 

 

An Analysis on the Domestic Sales and Exports: A Dynamic Model for the Turkish Manufacturing Firms 
(Selçuk Gül Working Paper No. 19/02, February 2019) 

 

Tax Elasticity Estimates for Capital Stocks  
(Fatih Yılmaz, Jean-François Wen Working Paper No. 19/01, January 2019) 

 

Explaining Exchange Rate Movements Using Yield Curves in Emerging Countries 
(Murat Duran Working Paper No. 18/20, November 2018) 

 

Real Exchange Rate Misalignment and Economic Growth: An Update 
(Bülent Ulaşan Working Paper No. 18/19, November 2018) 

 

An Anatomy of a Sudden Stop and the Credit Supply Channel 
(Salih Fendoğlu, Steven Ongena Working Paper No. 18/18, November 2018) 

 

Dependence of “Fragile Five" and “Troubled Ten" Emerging Markets' Financial System to US Monetary Policy and Monetary 

Policy Uncertainty 
(Meltem Gülenay Chadwick Working Paper No. 18/17, October 2018) 

 

Measuring Financial Systemic Stress for Turkey: A Search for the Best Composite Indicator 
(Meltem Gülenay Chadwick, Hüseyin Öztürk Working Paper No. 18/16, October 2018) 

 

VAT Treatment of the Financial Services: Implications for the Real Economy 
(Fatih Yılmaz, İsmail Baydur Working Paper No. 18/15, October 2018) 

 

Net External Position, Financial Development, and Banking Crisis 
(Aytül Ganioğlu Working Paper No. 18/14, October 2018) 

 

Transportation Mode Choice and International Fragmentation of Production: Evidence from a Developing Country 
(Hülya Saygılı, Kemal Türkcan Working Paper No. 18/13, October 2018) 

 

Türkiye’de Reel Kur Hareketlerinin İhracat Üzerindeki Asimetrik Etkileri  
(Selçuk Gül Working Paper No. 18/12, Ekim 2018) 

 

The Impact of Monetary Policy Stance, Financial Conditions, and the GFC on Investment-Cash Flow Sensitivity 
(Selçuk Gül, Hüseyin Taştan Working Paper No. 18/11, July 2018) 

 

Inflation Dynamics in Turkey from a Bayesian Perspective  
(Fethi Öğünç, Mustafa Utku Özmen, Çağrı Sarıkaya Working Paper No. 18/10, July 2018) 

 

The Effect of Fed’s Future Policy Expectations on Country Shares in Emerging Market Portfolio Flows 
(Zelal Aktaş, Yasemin Erduman, Neslihan Kaya Ekşi Working Paper No. 18/09, March 2018) 

 

Evolution of the University Wage Premium in Turkey: 2004-2015 
(Okan Eren Working Paper No. 18/08, March 2018) 

 

 

http://www.tcmb.gov.tr/
http://www.tcmb.gov.tr/wps/wcm/connect/EN/TCMB+EN/Main+Menu/Publications/Research/Working+Paperss/2018/18-10

	Kapak
	Bargaining on Supply Chain Networks with Heterogeneous Valuations
	Bargaining on Supply Chain Networks with Heterogeneous Valuations
	Bargainingon SupplyChain Networks_HetValuations_wp

	non-technical summary

	SONSAYFA1907



