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We study a first price package auction with many buyers and many sellers in a decen-

tralized networked market. We show that any equilibrium with profit-target strategies 

is effieient and the set of the equilibrium payoffs is equal to a bidder optimal core rela-

tive to an exogenously given network. We further show that in the bidder optimal core， 

each buyer earns a less payoff than the VCG payoff， but does a larger payoff than the 

competitive equilibrium payoff. Finally， we discuss coalition-proofness and stability of 

networks. 

1 Introduction 

A package auction is a selling mechanism where each buyer bids on bundles of multiple items， or 

packages.百letheory of the package auction recently plays an important role in the real economy. 

For example， the U.S. and the U.K. governments sell their bundles of spectrum bands under the 

guidance of auction theorists (see e.g. Cramton et al. (2006)). 

In their seminal paper， Bernheim and Whinston (1986) first analyze a static package auction in 

which only one seller exists.τhey show that there exist equilibria where each bidder is truth-telling， 

and the corresponding equilibrium payoffs are in the bidder-optimal frontier of the core. Ausubel 

and Milgrom (2002) show that the bidder-optimal frontier of the core is implemented by their dy-

namic ascending proxy package auction with a single seller.百1Ispaper extends the static first pri<;e 

package auction model with a single seller to that with multiple sellers， and show that the results 

ofBernheim and Whinston (1986) hold true in the auction with multiple sellers. 

*1 am very grateful to Professor Akira Okada for his guidance and encouragernent. 1 also thank seminar p訂 ticipants
at Kobe university， GTW2011， Kyoto university， CTWE， SING8， and GAMES2012. 

tDepartment ofEconomics， Otaru University of Commerce， 3-5-21 Midori， Otaru， Hokkaido， 047-8501， ]apan. 
E-mail: yasuhiro.shirata@gmail.com 
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Furthermore， this paper studies an auction market where a network structure is embedded. We 

o丘enobserve that a large two-sided market with many traders is networked. Each trader cannot 

encounter any ot.her trader unless they are linked. Kranton and Minehart (2001) and Corominas-

Bosch (2004) characterize a relation to the competitive equilibrium in networked markets using 

centralized mechanisms. 

A natural class， of selling mechanisms between multiple buyers and multiple sellers is the class of 

centralized mechanisms. Each centralized mechanism (e.g. the Vickrey-Clark-Groves (VCG) mech-

anism and the Double auction) assumes the existence of a unique auctioneer or a unique market 

maker who can collect all messages from all buyers and all sellers， compute an array of trades and 

prices， and impose them. If the market maker exists， the VCG mechanism implements an efficient 

allocation and the Double auction mechanism implements the competitive equilibrium， respectively. 

In contrast， this paper assumes no market maker. We study a class of decentralized mechanisms， 

whereeach buyer' s message is a collection of separate messages sent to different sellers-one for 

each seller， and all actions of a particular seller and her final allocation is independent of messages 

that the buyers send to other sellers (Peters and Severinov (2006)). Our motivations are as follows. 

First， implementing the centralized VCG mechanism would be difficult because of c6mputational 

complexity in a large market consisting of multi-buyers and multi-sellers. Second， many real ex-

change markets (e.g. a wholesaler-retailer market and a manufacturer-supplier market) have no 

market maker.百lIrd，emergence of market makers is often prohibited by the government from the 

view of antitrust law. 

Peters and Severinov (2006) analyze a decentralized auction with many sellers where buyers have 

single-unit demands and sellers have single-unit supplies.τhey show that the existence of a sym-

metric perfect Bayesian equilibrium resulting in the Vickrey outcome. Anwar et al. (2006) support 

their prediction by testing data froIn competing auctions in eBay. 

In an auction with multi-object demand and multi'-object supply， we show that there exist equi-

libria where each buyer bids truthfully given a network， and any corresponding equilibrium payoff 

vector is efficient and in a bidder optimal core relative to a given network.τhis result is a 
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In our auction with multiple sellers， in contrast， we find that in any equilibrium， each buyer earns 

less payo百thanhis/her VCG payoff and greater payoff than his/her competitive equilibrium payoff.. 

官官 restof the paper is organized as follows. Section 2 introduces a networked market with 

many buyers and many sellers， and models a first price package auction. Section 3 provides our 

main results. We show that the set of equilibrium payoffs is the same as the bidder-optimal core 

relative to an exogenously given network. Sections 4 investigate relations to the VCG mechanisms 

and the competitive equilibrium. Section 5 discusses coalition-proofness of equilibria and stability 

of networks， and Section 6 concludes. 

2 Preliminaries 

2.1 A Pure Exchange Networked Market 

A (pure exchange) networked market consists of b buyers indexed by i == 1，…， b and s sellers indexed 

by j = 1，…，s. Let 1 and J be the set of buyers and the set of sellers， respectively.τhey trade N 

commodities indexed by n 1，…，N. Each commodity n is perfectly divisible. We denote each 

package or bundle of commodities by x εIR~ and the set of all bundles by X. 

Each seller j has endowments ωjεIR~ and a valuation function Vj over X. Each buyer i has no 

endowments and a valuation function vl over X. Valuation functions vl and Vj satisfy continuity， 

quasi -concavitμand free disposal， i.e. vl
(坊さが(x')，and巧(x)三巧(x')for all x， x' E X with xどが.For 

normalization， let vl(O) = Vj(O) = O.We assume that vl， Vj' and ω'j are common knowledge among all 

buyer i and all seller j (Complete information). 

百lemarket is networked. Let ij be a link between buyer i and seller j.l A set oflinks g c {抑制，jEJis 

a (bipartite) network in the networked market. All trading between buyers and sellers are restricted 

by network g C {ij}iEI，j可・ Eachpair of buyer i and seller j can trade if and only if they are linked， 

l.e.ザεg.Let V(g) be the set of sellers who are linked to i， and Lj(g) be the set of buyers who are 

connected to j.We denote anallocation from sel1er j to buyer i by xj = (xjl，...，xjN). For simplicity， 

we denote an alloωion toj-selfby xj =的ーエix;2

lIn what follows， the left i designates a buyer and the right j designates a seller. 
2In what follows， the superscript i designates buyer i and the subscript j designates seller j. 
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Definition 1. An allocation x = (xi， x~， …， x~) ε R~xsxN is feasible relative to network g (gて向sible)

if 
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Let F(g) be the set of g-feasible allocations. 

We assume that all buyers and all sellers have quasi-linear payoff functions. A Pareto-efficient 

allocation relative to g is defined as follows: 

Definition 2. An allocation均)= (元i(g)，・-・，x~ (g)) in the networked mark~t g is g 

均)巴時現)pi(や)+干(イ)

2.2 First price package auction in a networked market 

We develop a decentralized mechanism in which each seller j sells j' s endowments using a first price 

package auction. A first price package auction is organized as follows: 

Step 1. Each buyer i bids a payment schedule tj(xj) for jεJ simultaneo凶 y，where xj = (xjl'''ベ~N)

is an allocation企omj to i. We assume 丹ミ oandり(4)注 ofor all i， j， and xj. For seller 

j ft. V(g) who does not linked with i，り(ヰ)= o. 

Step 2. Each seller j allocates commodities巧=(斗イ)εR~XN ， simultaneously. For buyer 

i ft.匂伝)who does not linked with j， xJ = (0，・， 0)εR~. By the resource constraint， an 

alloαtion to j-selfイ=ωjーエixj三O

In Step 1， each buyer i offers a payment scheduleり(有)to any linked seller jεV(g). Each payment 

schedule tj depends only on an allocation仕omj to i，ヰandcannot depend on other x}(kl手ず)

After bidd同，叩hsell引 alloωescommod耐 s帥 uyersXj = (ヰサr イ)凶均 2.Finally，ωh  

buyer i pays sellers for Xl = (x~ ，. ・リ x~) ， according to the given i's bids e =(t~ ， …， t~). 
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Let t = (t1，…， tb) be a strategy profile ofbuyers， and x = (Xl，…， Xs) be an allocation profile of sellers. 

百lepayoff functions for buyer i and seller j over a profi:le (t， x) are given by 

、、l
/

噌

i
J'a
‘、、エり(与)

jεV(g) 

日i(μ)=げ(工 x;)一

jεV(g) 

(2) I1j(μ)=Uj(xf)+工科)
iε~な)

2.3 Profit-Target Strategies 

Givenち， independently of a bidding profile to other Letち=(りF イ).be a bidding profile川

sellers tづ， seller j maxin由 esthe payoff function口j(t，x)・LetXj*(ち)= argmax
Xj 
I1/t，x)・Eachseller j 

chooses xj(ち)εxf(ち)for anyち.Fix a profile (xj (t))jε1 for each bidding profile t. Then， the auction 

is truncated to normal form game r = (tl， I11)iEI， where a payoff function for buyer i is redefined by 

(3) エり(ザ(ち))
jεV(g) 

日l(t)=が(エイ(ち))一

Definition 3. Letπ1=(πi…π;). For any profile t， buyer i' s bidding strategy t1 = (tj)jEJ is aπl-profit-

target strategy if for allり， all xj， and jεV(g)， 

り(ヰ)= max { 0， fJ (ヰ)一可}，
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where 

Note that工jε1fJ (xj* (tj)) = v1(工所xj*(tj)).This implies that any n1-profit-ta伊 tstrategy reveals 

i's valuation function truthfully. Given i's allocation (x[*(t[))l<j from sellersl < j， buyer i's payment 

schedule to seller j is a function defined as the increase oftrue valuation minus cQnstant target profit 

πj for any package xj and any seller j. Each buyer i earns the sum of target profit LjEJπ;-

Proposition 1. For a bidding profile of other buyers Ci， take a best respo.nse tI εargmaxti I1i(ti， t-i). 
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Letforj E]， 

可=V
i
(ザ(ち)+エイ(ち))ーが(エxr(ち))-り(ザ(ち))

月(呼)=ui(4+エイ(ち))-Ví (エ x~*(ち))

Then， the n.1-pro.戸t-targetstrategy is a best response ofbuyer i to t-1. 

Proof Since工戸zj=U1(エjXj*(tj)) -Lj tj(Xj*(tj))， buyer i' s payo!f for profile t is TI1(tソー1)ニエj冗;-

Denote by 'P， the n句 rofit-targetstrategy of i. By the definition，り(ザ(ち))=号(ず(ち))for all乙j，and 

マByxjεargmaxXjTI/t，X)， we obtainエ叫匂)t;(x;)+Uj(xf)三工叫匂)tj(XJ*(tj)) + Vj(オ(tj))

Suppo民 that月(ヰ)=0おrsome xj・Then，by 0 = 'P(ヰ)~ f1(与)， we obtain 

料)+エザ(イ)+ v/xJ)孟り(呼)+工卯f)+Uj(xf)壬zj(x;W

τhus，マ(り，tt) *-xj for allヰwith号(ヰ)= O. This implies that号(ザ(り，q1))=行(ザ(存可1))一号 >0

Hence， 

日i(月々 )= v
i
(エイ(月々))ーエ月(41 • 

Proposition 1 implies that the profit target strategy is a best response for any profile t-l • 百le exis-

tence ofNash equilibria (NE) with profit target strategies is shown by construction in Proposition 2. 

We remark that the set of all NE payoff vectors with profit-target strategies is a proper subset of all 

NE payoff vectors. 

Example 1. Consider a networked market with b = 2， S = 1， N = 1， and g = gC = {11，21}. Let Vl = 

10xi， v2= 5xf， andω1 = 1. Take any (ti， tf) such that (xi*(t)， xf*(t)) = (1" 0). Given ti， 冗2-profit-target

strategy If is the O-profit-target strategy for any best response tf.' Given If， n.i':'profit-ta伊 tstrategy 

Ii is the 5-profit-target strategy for any best response ti. Thus， in the NE with profit-target strategies 

(Ii，Ii)， the payoffvector is(5， 0，5). By the same argument， we can show that the (Ii， Ii) is the unique 

NE with profit切 getstrategies. However， take a profile (tiイ)= (7xi，7xf). Then xi (t) = (1，0).τhis 

profile yielding the payoffvector (3，0，7) is an NE. Thus， (3，0，7) supported by an NE is not supported 
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by any NE with profit-target strategies. 

3 Equilibria and Bidder-Optimal Core 

To characterize the set of NE payoff vectors with profit-target strategies， we define a coopetative 

game (M， g， w) in the networked market as follows. Let M = 1 U J be a set of all buyers and all sellers， 

and S c M be a coalition. Fix a network g. Let gs be a subnetwork for coalition S such that ijεgs if 

i， jεS and ijεg， and ij (t. gs otherwise. Denote by F(gs)， the set of gs-feasible allocations. We define 

a characteristic function w as for all S c M， 

州)=時)pi(F)+pゅ (4) 

Obviously，ω(Slg) is super-additive in coalition S.τhus， the core is defined as follows. We denote a 

payoff for i and j by中1and中Ij'respectively. 

Definition 4.τhe core of (M，g， w) is given by 

Core(M，g， w) = {中|エグ+工科三 ω(Mlg)}ハ{中|エグ+工中j三ω(Slg)VSc M} 

By definition， each payoff vector in the core is g-efficient. When sニ 1，the set of payoffs sup-

ported by an NE with profit-target strategies coincides with the bidder optimal core (Milgrom (2004， 

Theorem 8.7)). The following proposition shows that the above resultcan be extended to cases sと2.

Definition 5. A payoff vector 中isbidder-optimal relative to g if ctεCore(M，g， w) and there exists 

no ct' E Core(M，g， w) with グl~qう1 for all i E 1 and中Il>中1for some i ε1.百leset of bidder-optimal 

payoff vectors relative to g is the bidder-optimal core relative to g. 

Proposition 2. Fix a networked market ((v1， Vj，uJ)i，jEM，g). 

(i) Suppose中isbidder optimal relative to g. Ihen， any pro.戸let of nl-pro.戸t-targetstrategies 

yielding the payoff vector中constitutesan NE. 

(iりConversely，suppose that profile t of n1-profit-target strategies yielding the payoff vector中

constitutes an NE. Ihen，中isbidder optimal relative to g. 
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Proof Part (i): We show that if 中isbidder optimal then any profile t of nl-profit-target strategies 

yielding中constitutesan悶.Take a profile t of内 ro草t-targetstrategies yieldingφand let x*(t) be 

the corresponding allocation of sellers. Thenエjπ;=中1for all buyer i. By Proposition 1， it suffices 

to show that there is no deviation to another profit-target strategy ti. 

Suppo民 thatbuyer i E台(g)deviates to ti with合1= (π;+ムπ与)for some seller j E V匂)((j > 0). 

First， suppose引の=O. Thenザ(月々)= O. Hence， the deviation is not profitable for buyer i. 

Second， suppose xj* (ち)> O. If there exists no sゆ coalitionS such that i ~ S， jε5， and叫51g)= 

エk.IES[中k.+中z]， then there exists (j > 0 such that (中山ム中一仁科ーふ中_j)which dominates中forbuyers 

is in Core(M，g， w).百1Iscontradicts that 中isbidder optimal. 

τhus， since 中is.bidder optimal， there exists a subcoalition 5 such that i ~ 5， j E 5， and w(5Ig) = 

Lk.lES[が+中z1for any buyer i and any seller j.百lIsimplies 

内=巧l部4515ザ(xJ)+巧ゆ

τhen， weobtain for such coalition 5， 

{巧lR弘sip(球)+巧的>内-(j

=吟xpゆ+v/xJ)一6

ミ{宇部ip(4)+Ujゆ-(j

τhis inequality shows that it is profitable for seller j to exclude buyer i ~ 5. Hence，ザ(与ザ1)= 0， 

and the payo:ff for i decreases.百lerefore，there is no profitable deviation for any buyer i. 

Part (ii): To show the converse， suppose that profile t of profit-target strategies and the corre-

sponding x*(t) constitutes an NE with payo:ff vector中.

First， we show that 中ECore(M，g，初).Suppose 中~ Core(M，g， w).百阻止 thereexists coalition 5 

such that工iElnS中+エjεJnS中Ij<ω(5Ig). Since each buyer i adopts profit-target strategy，り(ヰ)= 
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max { 0， !J(xj)一πj}.Then， we obtain for such S， 

エ匂XZりゅ工中'j= 

三jzs{中絞り}P4)+Ujゆ

ミjzs(勺|手絞り}iZ川)ーか判)

エグ=1L14絞り}iZ川)+判)]一
工中1エVj(xj)]-二[{巧|院45UZ(ヂ)+

工中j二 ω(Slg)-エグ>

τhe fifth equality follows thatヰ=0 for all j要SandエjεI!J= Vi(工戸川).τhisis a contradiction. 

Hence，中 εCore(M，g，ω).

Next， we show that ct is bidder optimal. Let元bethe corresponding allocation to ct. Suppose that 

中isnot bidder optimal. Then， there exists (乙j)and 6 > 0 such that中=(中z+ 26，中-1 中'j-26，中-j)ε

Core(M，g， w). Suppose that buyer， i deviates toず句rofit-ta伊 tstrategy such that先1= (π;+6Fπ与)

withエ174=中i，denoted by li = (与吟)τh札 weobtain 

呼xlj(xj)+エザ(xJ)+ Vj(ゆと料)+エザ(オ)+ Vj(xj) 

=内-6>内-26

Let 57 be any coalition such that 1 E 57 for alll三jand 1 tf. 57 for alll > j. Since (中z+26，中一中Ij-26，中ーj)

is in Core(M，g， w)， 

工中lエが-ゅIj- 26 三:qla~ w(Sllg)一
{SlliEtSl} 

エザ-工中l

V
k
(持+?)+巧(イ)+エVt(主

Vk(~ x7) + ~ v/(x?)] -
A
U
I
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Substituting が=エIE~ 1I7 and中z=エk[v
k(i7+ Lmくl支払)ーが(工m<Z支払)+ Vl(巧)一πninto it yields 

諮)!?ふがいf+計)+pl(巧)+巧(xJ)]-ふが-pl

= ザ{諮}kzj(UK(xf+ 計)一πf ーが?)|+ U巧桝榊) 
jバ対州(付めイや

二呼ザ文{;[トトトmax州a以州X刈山{

=咋XUゆ+榊

τherefo民中'j-2d三maxXj[Lk副作f)+U1(押)]τhisinequality implies that sell引 'spayoff decreases 

if j rejects buyer i' s (πj + d)-profit-target strategy.τhus， since seller j accepts the buyer i' s deviation， 

it is profitable for buyer i.τhis contradicts the assumption that profile t is an NE. Hence， CfJ is bidder 

optimal. • 
Remark 1. Consider the following sequential first price package auction. First， sellers are ordered 

at random and renamed according to the order. In Stage 1.1， each buyer bids schedules to seller 1. 

In Stage 1.2， seller 1 decides an allocation. In Stage 2.1， each buyer bids schedules to seller 2， and 

so on. Since valuations are private， there exists a subgame perfect equilibrium with profit-target 

strategies which is payoff equivalent to an NE with profit-target strategies of the first price package 

auction. 

By Proposition 2， NE allocation x*(t) is g-efficient for any g， where t is an NE bidding profile with 

πi-profit-target strategies. Thus， aIly g-efficient outcome yielding a bidder optimal payoff vector is 

implemented by the first price package auction mechanism for any g. 

4 Comparison_with Other Market Mechanisms 

4.1 Substitutes and VCG outcome 

百lIssection studies a relation between the decentralized first price package auction mechanism 

resulting in the bidder optimal core and the centralized Vickrey-Clark心roves(VCG) mechanism. 

In what follows， we assume that each seller has no valuation over any package (i.e. v/x)三 0)for 
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simplification. Milgrom (2004) shows that， whenever s = 1， the bidder-optirrial payoff vector is 

unique and coincides with the VCG payoff vector， and then the VCG payoff vector is in the core， if 

valuations satisfy concavity3 and a substitute condition.4 

In the VCG mechanism， there is a unique planner. Each buyer i reports valuation合1to the planner 

(valuations of sellers are known).百len，the planner imposes a g-feasible allocation of commodities 

and transfer. It is well-known that each buyer i earns i's marginal contribution w(Mlg)-w(M¥{ i } Ig) 

in the truthful equilibrium with dominant strategies of the VCG mechanism. We denote buyer i' s 

and seller j' s VCG payoffs by中し(g)and中'jV(g)， and i's and j's bidder optimal payoffs by特色)and 

内包)for any gεG， respectively. Let中V= (中し冷IjV)i，jEMand 1>B = (的冷IjB)i，jEM.

Proposition 3. For any i and any g，中し(g)ミmax{偽(g)}， and工中'jV(g):::; min {工中IjB(g)}. 

Proof Any payoff vector such that some buyer i' s payoff is strict1y greater than i' s marginal con-

tribution is not in core.τhus， i' s VCG payoff科(g)is greater than or equal to i's maximum payoff 

max{偽(g)} in the bidder optimal core. SinceエiJ[中し(g)+中'jV(g)]二工iJ[特(g)+中IjB(g)]=ω(Mlg) ， 

we obtain工中IjV(g)三min{エ中'jB(g)}・ 圃

If Proposition 4 holds with equalities， then the payoff equivalence holds true as s = 1. In the 

following example， equalities hold. 

Example 2. Let 1 = {1，2，3}， J = {1，2}， N = 1， and g = gC (complete bipartite graph). Suppose 

that ωIj = 1 for all j. Each buyer has a valuation function given in Table 1. ~ach vi is concave and 

linear-substitute valuation for i = 1，2，3.百lemarginal contribution of buyer 1， 2， and 3 are given 

by 2， 1， 0， respectively. Hence， (外F体外)= (2，1，0). The bidder optimal payoff vector for buyers is 

uniquely given by (特ゆらゆ=(2，1，0).τhis example demonstrates that each buyer i = 1，2 earns 

i' s marginal contribution， which is the VCG payoff， in the auction. 

百lenext example， however， shows a strict inequity even if the substitute condition holds for 

buyers. 

3We additionally require concavity since commodities are divisible.百leequivalence holds true when valuation func-

tions are concave nonlinear-substitute valuations for divisible goods. If we consider multiple indivisible commodi-

ties， the strong-substitute property is sufficient. See Milgrom and Strulovici (2009) for details. 

4 Formally， we denote a price vector over commodities N by p = (pll)nEN (pllεIR+). A demand correspondence for agent 

i isgiven by DI(p) = argmaxvl(エjYj)-LjP'吟Valuationv1 is linear-substitute if whenever pn壬pn，p-n = p-n， and 

x εDl(p)， there exists元εDI(p) such that X-n三宏一nτhelinear-substitute and the. nonlinear-substitute conditions 

are equivalent for concave valuations. 
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2 
U 

3 
U 

o :::; x :::; 1 I 10x 9x 8x 

1 < x :::; 2 I 10 + 8(x -1) 9 + 7(x -1) 8 + 6(x -1) 

2 < x 18 16 14 

Table 1: Valuation functions for buyers 

Example 3. Let 1 = {l，2}， J = {1，2}， N = 1， and g = gC. Suppose thatω'j = 1 for allj.官levaluation 

function for buyers are also given in Table 1.百lemarginal contributions of buyer 1 and 2 are 3 and 

1 respectively. Thus， (外r外)= (3，1). However， the set of bidder optimal payoff vector for buyers 

(姑r佑)is {(2， 1)}. This example demonstrates that in the auction， each buyer i = 1，2 earns a less 

payoff than i' s marginal contribution while goods are substitutes for buyer i = 1，2. 

τhus， when s 2:: 2， the payoff equivalence failseven ifbuyers' valuations are substitute.百leVCG

payoff vector Pareto-dominates any bidder optimal payoff vector for buyers， and thus is not in the 

core. 

Corollary 1. Suppose sど2.Then， the VCG payoff ve，ctor is not in the core， even if buyersヲ valuations

are concave and substitute. 

4.2 Competitive Equilibrium 

τhis section studies a relation to the competitive equilibrium， which is a standard stable outcome 

when traders are price-takers. In addition， Cripps and Swinkels (2006) show that the centralized 

Double auction implements the competitive equilibrium. In Example 2， the minimal competitive 

price p = 8 and the corresponding payoff vector for buyers is (2，1，0). Since the unique bidder 

optimal payoff vector for buyers is (2，1，0)， there is a competitive equilibrium payoff vector in' the 

bidder optimal core. Example 3 also has this relation. However， it fails in the following example. 

Example 4. Let 1 = {1，2，3}， J = {1，2}， N = 1， and g = gC. Suppose thatω'j = 2 for allj.百levaluation 

function for buyers are also given in Table 1.百leminimal competitive price is 7.τhe corresponding 

competitive payoff vector for buyers is (4，2，1). However， the set of bidder optimal payoff vectors 

for buyers is {(5， 3， 1)}.百lIsexample demonstrates that each buyer i = 1，2，3 earns a greater payoff 

than i' s maximal competitive payoff in the auction. 
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To investigate the relation formally， we introduce a link-based price vector (Pj)iEI，jEJ into the net-

worked ma巾 tg. Each 同色)εIR~ is a price veωr between buyer i and seller j. If buyeri buysヰ

from seller j， then i pays内包)ヰtoJ. 

Definition 6. (Pj(g)， xj(g))iEI，jEJ is a competitive equilibrium relative to g (g-competitive equilibrium) 

if for all i and all j， 

(i) (xì 匂)，…， x~匂))ε argmaxv1 (エjYj)ーエjPj(g)yj subject to可=0 for all ij tt g， and 

(ii) (り匂)， イ匂))εargmaxエip;(g)y; subject川 1= 0 for all ij tt g andエi均三ωj

Let科(g)and中'jC匂)be i's andj'ザcompetitivepayoffs respectively， and中C=(科冷'jC)i，j訓・ τhe

following standard property of the competitive equilibrium holds in the networked market. 

Lemma 1.中C(g)εCore(M，g，w). 

Pro∞ofよFixg.Let (例p可;Fx4ゆj)iεEI，刷，

for all n = 1， ...， N. Since (Xj)iEIεargmaX42;iP;yjfor allj，we obtain エiPjxj =角的 forall i， j 

Take any coalition S. Suppose t1凶 thereexists (号)i，jεSsuch that v1
(エjεs号)-ZjεSp/fj >科匂)and 

LεsP汚>中'jC匂)for all i，j E S. Then， I.iεsP汚>エiPjxj 町内 forall jεs.Hence，L，jdm;> 

エjεSPjωj' However，工戸支;<2;jεsωjby feasibility.τhis is a contradiction.τhus， there is no 

coalition 5 such thatエiεs中と(g)+エjεs中'jC(g)<ω(Slg). • 

By definition， we obtain the following straightforwardly. 

Proposition 4. There exists (特色))iEIsuch that特(g)三科(g)for all i， g， and (科(g))iEI'Moreover， 

max{工中'jB(g)}三 min{工中'jC(g)}. 

Example 4 shows that a strict inequality holds in some networked market.τhus， the first price 

package auction mechanism does not implement the competitive equilibrium， and any competitive 

equilibrium is Pareto-dominated by a bidder optimal outcome for buyers. 
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5 Discussion 

5.1 Coalition-proofness of equilibria 

In the auction with a single seller (s = 1)， Bernheim and Whinston (1986) show that the set of NEs 

with profit-target strategies yielding a bidder-optimal payoff vector is equal to the set of coalition-

proof Nash equilibria.百lUS，the bidder optimal core is equal to it. In this section， we extend this 

result to the auction with multiple sellers， s ~ 2. 

To show it， we define a component game relative to coalition S with J三Sc M as follows: For 

any bidding profile t， let tS = (ti)iEsnI・百lecomponent game is given by r(lM¥S = ((ti，fIi)iεS)， where 

白I= rr I(tSnI， IM¥s). 

Definition 7. Fix a networked market ((vl， Vj'ωIj)i，jEM， g). 

(i) In a first price package auction r with a single buyer (b = 1) and s sellers (s注 1)，profile t1 

is a coalition-proof Nash equilibrium (CPNE) if it is an NE. 

(ii) (a) For a first price package auction r with b buyers (b三 2)and s sellers， profile tM 

is self-enforcing if for any coalition S with J三S三M，profile tS is a CPNE in the 

component game relative to S， r/tM¥S 

(b) For any first price package auction r with a set S of buyers and sellers， profile tM 

is a CPNE if it is self-enforcing， and it does not Pareto-dominated by another self国

enforcing profile. 

Proposition 5. The bidder-optimal core is equal to the set of CPNE payoff vectors. 

P伽roωof工F肱ixs吃注1.In組 ya釦u山uctωt

the un凶iquebidder-optimal payo百vectoris a CPNE. 

Assume that the proposition holds true in any auction with b 1，・・リm buyers and s sellers. 

Consider an auction with m + 1 buyers and s sellers. By Proposition 2， for any bidder-optimal payoff 

vector ct， there is an NE t with profit-target strategies yielding 中.

We first show that any bidder optimal ct is supported by a CPNE. Take an NE t with profit-target 

strategies yielding bidder optimal 中.Since t is a profile of profit-target strategies， for any S and any 
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seller j， in the component game fjtM¥5， 

4引xj(tゲf戸杭5ペ勺，t戸M¥¥5)り)ε a玖 fnma以X ザホ(4ゆ)+エUdi (4わ+2エ;x4寸??梓(ゲ戸民F戸仰¥¥5
工1与半壬竹 J J i j l吋

τhus， in component game fjtM¥5， each seller j chooses the same xj(t) = xj(t5， tM¥5) as in the game 

f. Hence， (中中Ij¥jE5is bidder optimal in fjtM¥5. Since the proposition holds true for b = 1， ...， m， 

profile t5 is a CPNE in f jtM¥5 for any S 三M.百lUS，t is self-enforcing. Since 中isbidder optimal， 

t is not Pareto-dominated by another self-enforeing profile. Hence， t is a CPNE. By mathematical 

induction， any NE t yielding bidder optimal中isa CPNE for any b εN. 

We next show that any CPNE payoff vector is bidder-optimal. Take、aCPNE t yielding 中.Since 

the proposition holds true for b = 1，…， m， payoff vector (ctl，中Ij)収 5is bidder optimal in component 

game fjtM¥5 for any S 三M.Suppose that payoff vector 中isnot bidder optimal in. game f.百阻止

there existsゆthatPareto-dominates中forbuyers in some coalition S withJ c S ♀M. Hence，中 IS

not bidder optimal in component game f jtM¥5. However， (中中'j)i，jE5is bidder optimal in fjtM¥5.百11S

is a contradiction.τhus， qうisbidder optimal. 

By mathematical induction， any CPNE payoff vector is bidder-optimal for any b εN. 

Applying the above argument for any number of sellers s εN  shows that the bidder optimal core 

is equivalent to the set of CPNE payoff vectors for any b， s. • 
5.2 Stability of Networks 

We have investigated the allocation problem on a given network.τhis section discusses efficiency 

and stability of networks， provided that the selling mechanism is the first price package auction. 

Denote by η1 and可'j'numbers of links of i and j in g respectively. Let L be a link-based transaction 

cost function to form network g. We assume that L(g)ニエilγ(g)+ Lj 1j可j匂)， where ZZ and 1j are 

some constants for buyer i and seller j respectively.百lUS，social welfare in network g is given by 

W(g) =ω(Mlg) -L(g).百lenetwork g is efficient if gεargmaxg， W(ど).

Let g + ij be a network given by adding link ij tt. g to g， and g -ij be a network given by deleting 

りεgfrom g. Then if g is efficient，ω(Mlg+す)一ω(Mlg)::; L(g +ザ)-L(g) = 11 +り forall ij tf-g and 
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ω(Mlg) -w(Mlgーす)三 L(g)-L(g -ij) = ZZ +り forall ij E g. 

First， we develop a model of unilateral formation of networks. Each buyer i unilaterally forms 

a link with any seller j with whom i wants to link at cost [i > 0 for all i. For all seller j，り=O. A 

network g is unilaterally stable if there exists a bidder-optimal payoff vector cfJB such that 

(i) for ij εg，偽(g)一偽(gーのさ [l，and 

(ii) for ij r;. g，偽(g+す)一偽(g)三 [l.

Proposition6. Any efficient network is unilaterally stable. 

Proof Take an efficient network g and a payoff vector中B(g).By definition，ω(5Ig) =ω(51iーザ)for 

any coalition 5言i.By bidder optimality， this implies that for all i and¥all ijεg， there exist bidder 

optimal中B(g)and偽(gーが)such that 

偽(g)=偽(g-ij) + [ω(Mlg) -w(Mlg -ij)]. (5) 

Since g is efficient，特(g)一的(gーが)=ω(Mlg)一切(Mlgーのと ZZ.τhus，any efficient g satisfies the 

condition (i). Applying the same derivation for ij r;. g yields that偽(g)一偽(g+ザ)=ω(Mlg)-w(Mlg+

約三一[lfor all ij r;. g. Thus， the condition (ii) is satisfied. Hence， anye伍cientnetwork is stable. • 

Next， we model a bilateral formation of networks. A link ij is formed if and.only if both i and j 

agree with forming link ij. We allow side-payments between i and j to form link ij. A network g 

satisfies pairwise stability with side-payments if 

(i) for ijεg， [偽(g)一偽(gーが)]+ [中'jB(g)一中'jB(g-ij)]三ZZ+り， and

(ii) for ij ft g， [偽(g+す)一特色)]+ [中'jB(g+ザ)一中'jB(g)]三[1+り

If an efficient network g is pairwise stable， then the payoff increase of seller j by forming a new link 

ij ft g is smaller than the decrease of social welfare;中'jB(g十万)一中'jB(g)孟 [L(g.+ザ)-L(g)] -[w(Mlg + 

ザ)-w(Mlg)] = W(g) -W(g +り).τhus，if中'jB(g+り)一中'jB(g)> W(g) -W(g +ザ)for any ij tJ. g， then 

efficient network g is not pairwise stable. 

Example 5 (Efficient but not pairwise stable network). Suppose that all buyers are symmetric (vl = v 

for all i)， all sellers are symmetric and have no value on bundles (Vj 三 oand ωj =ωfor all j)， 

and b = s. Let the link cost [ be relatively low such that v(2ω) -v(ω) > 21.百len，也eunique 
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architecture of an efficient network is g = {11，22， ...， ss}. Given g， each seller j obtains no surplus 

(中'jB(g)= 0). If seller j forms a link ij with i (万匹 g)，then j earns中'jB(g+り)= v(2ω) -v(ω). Since 

中Ij(g+が)-中'j(g)= v(2ω) -v(ω) > 21 and中l(g+す)一中l(g)= 0 for any ij rt. g， a pair (i， j) forms a new 

link ij rt. g. Hence， any efficient network is not pairwise stable. 

A sufficient condition that an efficient network is pairwise stable is given as follows. 

Proposition 7. Suppose the complete network gC is an伊 cientnetwork.刀ien，it is pairwise stable. 

Proof By (5)， there exists (中B(g))gεGsuch that偽(g)一偽(g-ij) =ω(Mlg) -w(Mlgーが)and中'jB(g)一

中'jB(g-ij)三ofor all g. Since gr is efficient，特(gC)一偽(gr.-ij) +中'jB(gr)一中'jB(grーのさ[1+り forany 

uεgC.百lUS，gC satisfies the condition (i). Since there is no ij rt. gC， the condition (ii) is satisfied. _ 

A networked market with no link cost is an obvious example. If [1 =り=0 for all iふitisobvious 

that the complete network is efficient and thus pairwise stable. In addition， both right-hand-sides 

of the conditions (i) and (ii) of pairwise stability are zero. Sinceグ(g+り)三中l(g)and中'j(g+ザ)之内(g)，

the efficient complete network is pairwise stable. 

6 Concluding remarks 

We have studied the first price package auction in the decentralized networked two-sided market. 

We show that the results shown by Bernheim and Whinston (1986) hold true in the auction with 

multiple sellers.τhere exist equilibria with profit target strategies， where each buyer bids truthfully， 

and the set of these equilibrium payoff vectors is equal to the bidder optimal core relative to an 

exogenously given network. However， the payoff equivalence to the VCG outcome does not hold. 

We show that the bidder optimal payoff vector is Pareto-dominated by the VCG payoff vector for 

buyers even if commodities are substitutes for all buyers. We also show that the bidder optimal 

payoff vector Pareto-dominates the competitive equilibrium payoff vector for buyers. 

Further investigation will be necessary since our study has the following three limitations.百le

first is information structure.τhroughout the paper， we have assumed complete information among 

all buyers and all sellers. Buyers. and sellers， however， usually have private information for their 

valuations or endowments in auctions.τhe second is optimality. We have assumed that all sellers 
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sell endowments using the first price package auction. However， it would not be an optimal sell-

ing mechanism for sellers.百lethird is strategic complexity. In the first price package auction， each 

buyer bids a menu， which is a collection of a payment of any possible package.百lepackage auction 

might be complex rather than a multi-round auction where buyers bid each commodity individually 

in each round. Analyzing the package auction with private information， the optimal package auc-

tion， and the multi-round simple package auction in decentralized two-sided networked markets 

are left for future research. 
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3 3 . F i n a n c i a l L i b e r a l i z a t i o n a n d S e c u r i t i z a t i o n i n H o u s i n g S y n - y a I m u r a O c t . 1 9 9 6
F i n a n c e a n d t h e C h a n g i n g R o l e s o f t h e G o v e r n m e n t

3 4 . S o c i a l E f f i c i e n c y a n d t h e ' M a r k e t R e v o l u t i o n ' i n U S H o u s i n g G a r y D y m s k i O c t . 1 9 9 6
F i n a n c e & D o r e n e I s e n b e r g

3 5 . G o v e r n m e n t E x p e n d i t u r e a n d t h e B a l a n c e o f P a y m e n t s : B u d g e t H i r o s h i S h i b u y a N o v . 1 9 9 6
D e f i c i t , F i n a n c i a l I n t e g r a t i o n , a n d E c o n o m i c D i p l o m a c y

3 6 . A H i s t o r y o f P B G C a n d I t s R o l e s C . D a v i d G u s t a f s o n N o v . 1 9 9 6

3 7 . D y n a m i c P r o v i s i o n o f P u b l i c G o o d s a s E n v i r o n m e n t a l T o s h i h i r o I h o r i M a r . 1 9 9 7
E x t e r n a l i t i e s & J u n - i c h i I t a y a



3 8 . A C o m p a r a t i v e S t a t i c A n a l y s i s o f t h e B a l a n c e d B u d g e t K o h S u m i n o M a r . 1 9 9 7
I n c i d e n c e i n t h e P r e s e n c e o f S e c t o r - S p e c i f i c U n e m p l o y m e n t

3 9 . A n E c o n o m e t r i c S t u d y o f T r a d e C r e a t i o n a n d T r a d e D i v e r s i o n i n M a s a h i r o E n d o h A p r . 1 9 9 7
t h e E E C , L A F T A a n d C M E A : A S i m p l e A p p l i c a t i o n o f t h e G r a v i t y M o d e l

4 0 . A D y n a m i c M o d e l o f F i s c a l R e c o n s t r u c t i o n T o s h i h i r o I h o r i A p r . 1 9 9 7
& J u n - i c h i I t a y a

4 1 . T h e J a p a n e s e W a y o f S o l v i n g F i n a n c i a l I n s t i t u t i o n F a i l u r e s O s a m u I t o J u l . 1 9 9 7

4 2 . T h e F e d e r a l R o l e i n C o m m u n i t y D e v e l o p m e n t i n t h e U . S . J a n e K n o d e l l O c t . 1 9 9 7
: E v o l u t i o n v s . D e v o l u t i o n

4 3 . R e n t - S e e k i n g B e h a v i o r i n t h e W a r o f A t t r i t i o n J u n - i c h i I t a y a O c t . 1 9 9 7
& H i r o y u k i S a n o

4 4 . ｻ ﾊ ﾘ ﾝ石 油 ・ ｶﾞ ｽ開 発 ﾌﾟ ﾛ ｼ ﾞ ｪ ｸ ﾄと 北 海 道 経 済 の 活 性 化 第 1号 北 東 ｱｼﾞ ｱ - ｻ ﾊ ﾘ ﾝ研 究 会 Ma y 1 9 9 8

4 5 . 購 買 部 門 の 戦 略 性 と 企 業 間 連 携 に つ い て 伊 藤 一 Jun . 1 9 9 8

4 6 . T h e F o r m a t i o n o f C u s t o m s U n i o n s a n d t h e E f f e c t o n G o v e r n m e n t M a s a h i r o E n d o h J u l . 1 9 9 8
P o l i c y O b j e c t i v e s

4 7 . T h e T r a n s i t i o n o f P o s t w a r A s i a - P a c i f i c T r a d e R e l a t i o n s M a s a h i r o E n d o h J u l . 1 9 9 8

4 8 . 地 域 型 ﾍﾞ ﾝ ﾁ ｬ ｰ支 援 ｼｽ ﾃ ﾑの 研 究 I－ 道 内 製 造 業 系 ﾍﾞﾝ ﾁ ｬ ｰ企 業 の ｹｰ ｽ ｽ ﾀ ﾃ ﾞ ｨ ｰ 地 域 経 済 社 会 ｼｽ ﾃ ﾑ研 究 会 Ju l . 1 9 9 8
日 本 開 発 銀 行 札 幌 支 店

49 . F i s c a l R e c o n s t r u c t i o n P o l i c y a n d F r e e R i d i n g B e h a v i o r T o s h i h i r o I h o r i A u g . 1 9 9 8
o f I n t e r e s t G r o u p s & J u n - i c h i I t a y a

5 0 . Q u e l l e n z u m M a r k w e s e n d e s O s n a b r c k e r L a n d e s i m N i e - S u s u m u H i r a i S e p . 1 9 9 8ü
d e r s c h s i s c h e n S t a a t s a r c h i v O s n a b r c k ( m i t S c h w e r p u n k tä ü
: V e r f a s s u n g , H l t i n g , S i e d l u n g u n d K o n f l i k t e n i m 1 7 . u n dö
1 8 . J a h r h u n d e r t )

5 1 . E q u i t y a n d C o n t i n u i t y w i t h a C o n t i n u u m o f G e n e r a t i o n s T o m o i c h i S h i n o t s u k a D e c . 1 9 9 8

5 2 . P u b l i c R e s o u r c e s A l l o c a t i o n a n d E l e c t i o n S y s t e m A k i h i k o K a w a u r a M a r . 1 9 9 9

D i s c u s s i o n P a p e r S e r i e s
C e n t e r f o r B u s i n e s s C r e a t i o n
O t a r u U n i v e r s i t y o f C o m m e r c e

5 3 . 消 費 者 の 価 格 ﾌﾟ ﾛ ﾓ ｰ ｼ ｮ ﾝ反 応 へ の 影 響 を 考 慮 し た 広 告 効 果 測 定 結 果 奥 瀬 喜 之 Jun . 1 9 9 9
ﾓ ﾃ ﾞ ﾙの 構 築

54 . 地 域 型 ﾍﾞ ﾝ ﾁ ｬ ｰ支 援 ｼｽ ﾃ ﾑの 研 究 Ⅱ -地 域 型 ﾍﾞ ﾝ ﾁ ｬ ｰ ･ ｲ ﾝ ｷ ｭ ﾍ ﾞ ｰ ｼ ｮ ﾝの 設 計 - 小 樽 商 科 大 学 ﾋﾞ ｼ ﾞ ﾈ ｽ創 造 Ju l . 1 9 9 9
ｾ ﾝ ﾀ ｰ & 日 本 開 発 銀 行 札
幌 支 店

55 . ｻ ﾊ ﾘ ﾝ石 油 ・ ｶﾞ ｽ開 発 ﾌﾟ ﾛ ｼ ﾞ ｪ ｸ ﾄと 北 海 道 経 済 の 活 性 化 第 2号 北 東 ｱｼﾞ ｱ - ｻ ﾊ ﾘ ﾝ研 究 会 Ma y 1 9 9 9

5 6 . D e c . 1 9 9 9石 鹸 洗 剤 ﾒｰｶ ｰに お け る ﾏｰｹ ﾃ ｨ ﾝ ｸ ﾞ ･ ﾁ ｬ ﾈ ﾙ行 動 の 変 遷 高 宮 城 朝 則

57 . D e c . 1 9 9 9長 期 的 取 引 関 係 に お け る 資 源 蓄 積 と 展 開 近 藤 公 彦 &坂 川 裕 司

58 . K o S u m i n o D e c . 1 9 9 9E x e r n a l i t i e s : A P i g o v i a n T a x v s . A L a b o r T a x

5 9 . A N e w D i m e n s i o n o f S e r v i c e Q u a l i t y : A n E m p i r i c a l S t u d y i n J a p a n . M a k o t o M a t s u o D e c . 1 9 9 9
& C a r o l u s P r a e t
& Y o s h i y u k i O k u s e

6 0 . A f t e r m a t h o f t h e F l i n t S i t - D o w n S t r i k e : G r a s s - R o o t s U n i o n i s m S a t o s h i T a k a t a M a r . 2 0 0 0
a n d A f r i c a n - A m e r i c a n W o r k e r s , 1 9 3 7 - 1 9 3 9

6 1 . T a r i f f i n d u c e d d u m p i n g i n t h e i n t e r m e d i a t e - g o o d m a r k e t C h i s a t o S h i b a y a m a A p r . 2 0 0 0

6 2 . D e r e g u l a t i o n , M o n i t o r i n g a n d O w n e r s h i p s t r u c t u r e : A C a s e A k i h i k o K a w a u r a A p r . 2 0 0 0
S t u d y o f J a p a n e s e B a n k s

6 3 . ｻ ﾊ ﾘ ﾝ石 油 ・ ｶﾞ ｽ開 発 ﾌﾟ ﾛ ｼ ﾞ ｪ ｸ ﾄと 北 海 道 経 済 の 活 性 化 第 3号 北 東 ｱｼﾞ ｱ - ｻ ﾊ ﾘ ﾝ研 究 会 Ap r . 2 0 0 0

6 4 . A C o o p e r a t i v e a n d C o m p e t i t i v e O r g a n i z a t i o n a l C u l t u r e , M a k o t o M a t s u o M a y 2 0 0 0
I n n o v a t i o n , a n d P e r f o r m a n c e : A n E m p i r i c a l S t u d y o f J a p a n e s e
S a l e s D e p a r t m e n t s

6 5 . F o r e i g n E x c h a n g e M a r k e t M a k e r ' s O p t i m a l S p r e a d w i t h R y o s u k e W a d a J u n . 2 0 0 0
H e t e r o g e n e o u s E x p e c t a t i o n s

6 6 . ダ ン ピ ン グ と ダ ン ピ ン グ 防 止 法 の 起 源 柴 山 千 里 Oct . 2 0 0 0
歴 史 的 文 脈 に お け る 「 不 公 正 貿 易 」 概 念 の 成 立

67 . T h e O r g a n i z a t i o n a l L e a r n i n g P r o c e s s : A R e v i e w M a k o t o M a t s u o D e c . 2 0 0 0
6 8 . T h e W e a k C o r e o f S i m p l e G a m e s w i t h O r d i n a l P r e f e r e n c e s : T o m o i c h i S h i n o t s u k a J a n . 2 0 0 1

I m p l e m e n t a t i o n i n N a s h E q u i l i b r i u m & K o j i T a k a m i y a

6 9 . 業 態 開 発 に お け る イ ノ ベ ー シ ョ ン と 競 争 － ビ ブ レ の ケ ー ス － 近 藤 公 彦 Jan . 2 0 0 1

7 0 . B u d g e t D i s t r i b u t i o n P r o b l e m T o m o i c h i S h i n o t s u k a F e b . 2 0 0 1

7 1 . 小 売 バ イ ヤ ー 組 織 の 機 能 と 顧 客 対 応 伊 藤 一 May 2 0 0 1

7 2 . T h e E f f e c t o f I n t r a - O r g a n i z a t i o n a l C o m p e t i t i o n o n K n o w l e d g e M a k o t o M a t s u o M a y 2 0 0 1
C r e a t i o n : C a s e S t u d y o f a J a p a n e s e F i n a n c i a l C o m p a n y

7 3 . ｻ ﾊ ﾘ ﾝ石 油 ・ ｶﾞ ｽ開 発 ﾌﾟ ﾛ ｼ ﾞ ｪ ｸ ﾄと 北 海 道 経 済 の 活 性 化 第 4号 北 東 ｱｼﾞ ｱ - ｻ ﾊ ﾘ ﾝ研 究 会 Ma r . 2 0 0 1

7 4 . T h e W e a k C o r e o f S i m p l e G a m e s w i t h O r d i n a l P r e f e r e n c e s : T o m o i c h i S h i n o t s u k a O c t . 2 0 0 1
I m p l e m e n t a t i o n i n N a s h E q u i l i b r i u m & K o j i T a k a m i y a

7 5 . 環 境 保 全 型 河 川 計 画 と 景 観 構 築 に 係 る 計 画 技 術 の 研 究 地 域 環 境 問 題 研 究 会 Oct . 2 0 0 1
（ 代 表 八 木 宏 樹 ）

76 . A d d i t i v i t y , B o u n d s , a n d C o n t i n u i t y i n B u d g e t D i s t r i b u t i o n T o m o i c h i S h i n o t s u k a D e c . 2 0 0 1
P r o b l e m



7 7 . M o n e t a r y P o l i c y i n B h u t a n : I m p l i c a t i o n s o f I n d i a n R u p e e A k i h i k o K a w a u r a D e c . 2 0 0 1

C i r c u l a t i o n

7 8 . O p t i m a l M u l t i o b j e c t A u c t i o n s w i t h C o r r e l a t e d T y p e s T o m o i c h i S h i n o t s u k a F e b . 2 0 0 2
& S i m o n W i l k i e

7 9 . ｻ ﾊ ﾘ ﾝ石 油 ・ ｶﾞ ｽ開 発 ﾌﾟ ﾛ ｼ ﾞ ｪ ｸ ﾄと 北 海 道 経 済 の 活 性 化 第 5号 北 東 ｱｼﾞ ｱ - ｻ ﾊ ﾘ ﾝ研 究 会 Ma r . 2 0 0 2
8 0 . T h e C a s e S t u d y o f R e t a i l B u y i n g O r g a n i z a t i o n H a j i m e I t o h M a r . 2 0 0 2

i n J a p a n e s e C o n t e x t

8 1 . 宿 泊 業 の サ ー ビ ス の サ ー ビ ス 構 成 要 素 に 関 す る 重 要 度 調 査 法 に 稲 葉 由 之 &沈 潔 如 &伊 藤 一 Feb . 2 0 0 3
関 し て の 一 考 察 北 海 道 へ の 台 湾 人 観 光 客 の 事 例 を 中 心 に

82 . ブ テ ィ ッ ク 経 営 に お け る 販 売 要 素 の 分 析 -AH Pに よ る 経 営 者 ・ 伊 藤 一 &橋 詰 敦 樹 Mar . 2 0 0 3
販 売 員 間 に お け る 重 要 度 認 識 比 較 に 関 す る 一 考 察 -

83 . 温 泉 地 に 対 す る イ メ ー ジ ギ ャ ッ プ に 関 す る 調 査 伊 藤 一 Mar . 2 0 0 3

8 4 . L i t e r a t u r e R e v i e w o n R e t a i l B u y e r f r o m R e s e a r c h H a j i m e I t o h
o n I n d u s t r i a l P u r c h a s i n g

8 5 . T h e C o m p a r i s o n S t u d y o n R e t a i l B u y e r B e h a v i o u r b e t w e e n U K , H a j i m e I t o h
A u s t r a l i a a n d J a p a n

8 6 . 社 会 科 学 研 究 の 基 礎 － 大 学 院 生 の た め の 研 究 法 － ダ ン ・ レ メ ニ イ 他 著 Mar . 2 0 0 2
抄 訳 稲 葉 由 之 &奥 瀬 善 之
&近 藤 公 彦 ＆ 玉 井 健 一
&高 宮 城 朝 則 &松 尾 睦

87 . マ ー ケ テ ィ ン グ 行 為 か ら み た 小 売 業 に よ る 需 要 創 造 坂 川 裕 司 May 2 0 0 2
－ 明 治 期 呉 服 店 の 経 営 行 為 を 考 察 対 象 と し て －

88 . I n t e r d e p e n d e n t U t i l i t y F u n c t i o n s i n a n I n t e r g e n e r a t i o n a l T o m o i c h i S h i n o t s u k a M a y 2 0 0 2
C o n t e x t

8 9 . I n t e r n a l a n d E x t e r n a l V i e w s o f t h e C o r p o r a t e R e p u t a t i o n H a j i m e I t o h F e b . 2 0 0 3
i n t h e J a p a n e s e H o t e l I n d u s t r y

9 0 . ｻ ﾊ ﾘ ﾝ石 油 ・ ｶﾞ ｽ開 発 ﾌﾟ ﾛ ｼ ﾞ ｪ ｸ ﾄと 北 海 道 経 済 の 活 性 化 第 6号 北 東 ｱｼﾞ ｱ - ｻ ﾊ ﾘ ﾝ研 究 会 Ma r . 2 0 0 3

小 売 購 買 行 動 研 究 に 関 す る 展 望91 .
坂 川 裕 司 May 2 0 0 3－ 「 買 い 手 視 角 」 で の 小 売 購 買 行 動 研 究 に 向 け て －

購 買 に お け る 「 情 報 シ ス テ ム の 逆 機 能 」92 .商 品
坂 川 裕 司 Sep . 2 0 0 3－ リ ス ク 回 避 的 バ イ ヤ ー に み る 合 理 性 と そ の 弊 害 －

93 . A n E x p e r i m e n t o f R o u n d - R o b i n T o u r n a m e n t b y E x c e l ' s M a c r o M a s a r u U z a w a A p r . 2 0 0 4
- U s i n g 1 6 0 S t u d e n t s ' D a t a f r o m C o u r n o t D u o p o l y G a m e -

9 4 . E a r n i n g s M a n a g e m e n t t h r o u g h D e f e r r e d T a x A s e e t s H i r o s h i O n u m a J u n . 2 0 0 4
- I n C a s e o f B a n k i n g C o m p a n y -

9 7 . C o m p e t i t i o n b e t w e e n M a t c h i n g M a r k e t s K o j i Y o k o t a M a y 2 0 0 5

9 8 . O n t h e r o l e o f a s y m m e t r i c i n f o r m a t i o n i n t h e a g g r e g a t e m a t c h i n g K o j i Y o k o t a A p r . 2 0 0 6
f u n c t i o n

9 9 . A n o t e o n O p t i m a l T a x a t i o n i n t h e P r e s e n c e o f E x t e r n a l i t i e s T o m o i c h i S h i n o t s u k a F e b . 2 0 0 5
& K o S u m i n o

1 0 0 . A N o t e o n J o n e s ' M o d e l o f G r o w t h M u t s u h i r o K a t o M a r . 2 0 0 5

1 0 1 . 整 数 ナ ッ プ サ ッ ク 問 題 が 多 項 式 時 間 で 解 け る 特 殊 な 場 合 を 飯 田 浩 志 Jul . 2 0 0 5
定 め る 条 件 に つ い て

10 2 . Ｉ Ｔ 技 術 者 の 熟 達 化 と 経 験 学 習 松 尾 睦 Sep . 2 0 0 5

1 0 3 . P r o d u c t D e - l i s t i n g b y R e t a i l B u y e r s : R e l a t i o n a l G a r y D a v i e s D e c . 2 0 0 5
A n t e c e d e n t s a n d C o n s e q u e n c e s & H a j i m e I t o h

1 0 4 . 米 国 地 域 経 営 史 に お け る 多 文 化 主 義 的 発 展 － １ ９ ３ ０ 年 代 ミ シ ガ ン 州 高 田 聡 May 2 0 0 6
フ リ ン ト に お け る ア フ リ カ 系 コ ミ ュ ニ テ ィ の 起 業 基 盤 を 中 心 に －

10 5 . 環 境 便 益 を 反 映 さ せ た 環 境 指 標 の 開 発 Dev e l o p i n g 山 本 充 Ap r . 2 0 0 6
a n e n v i r o n m e n t a l i n d i c a t o r i n c l u d i n g e n v i r o n m e n t a l b e n e f i t s

1 0 6 . A C r i t i c a l I n v e s t i g a t i o n o f L o n g - r u n P r o p e r t i e s o f E n d o g e n o u s M u t s u h i r o K a t o M a y 2 0 0 6
G r o w t h M o d e l s

1 0 7 . W h a t i s N a t i o n a l I n c o m e i n J o n e s ' M o d e l o f G r o w t h ? M u t s u h i r o K a t o J u n . 2 0 0 6
: A n E x p o s i t o r y A n n o t a t i o n

1 0 8 . A F u r t h e r A n a l y s i s o f t h e C o n s u m e r B e h a v i o r i n J o n e s ' M u t s u h i r o K a t o A u g . 2 0 0 6
R & D - B a s e d M o d e l o f E c o n o m i c G r o w t h

1 0 9． 看 護 師 の 経 験 学 習 プ ロ セ ス 松 尾 睦 Feb . 2 0 0 7
& 正 岡 経 子 & 吉 田 真 奈 美
& 丸 山 知 子 & 荒 木 奈 緒

11 0 . C o m m e n t s o n k n a p s a c k p r o b l e m s w i t h a p e n a l t y I i d a H i r o s h i M a r . 2 0 0 7

1 1 1 . 看 護 師 の 経 験 学 習 に 関 す る 記 述 的 分 析 松 尾 睦 Jul . 2 0 0 7
& 正 岡 経 子 & 吉 田 真 奈 美
& 丸 山 知 子 & 荒 木 奈 緒

11 2 . 頂 点 被 覆 へ の リ ス ト 減 少 法 の 解 析 に 関 す る 一 考 察 飯 田 浩 志 Dec . 2 0 0 7

1 1 3 . 小 中 学 校 に お け る 校 長 の 経 営 観 － 探 索 的 分 析 － 松 尾 睦 Dec . 2 0 0 7

1 1 4 . イ ン タ ビ ュ ー 調 査 ： 戦 後 復 興 期 大 阪 に お け る 自 転 車 部 品 製 造 業 者 ・ 田 中 幹 大 Apr . 2 0 0 8
問 屋 の 経 営 活 動

11 5 . P a r t i t i o nの あ る 風 景 飯 田 浩 志 Jun . 2 0 0 8

1 1 6 . M u l t i p r o d u c t F i r m s a n d D u m p i n g C h i s a t o S h i b a y a m a J u l . 2 0 0 8
& Y a s u n o r i I s h i i

1 1 7 . モ ス ク ワ の 低 層 住 宅 団 地 開 発 ― 2つ の ケ ー ス － 小 田 福 男 Mar . 2 0 0 9

1 1 8 . 整 数 ナ ッ プ サ ッ ク の 周 期 性 に つ い て 飯 田 浩 志 Mar . 2 0 0 9



1 1 9 . D i s c u s s i o n p a p e r s e r i e s n o . 1 1 8へ の 補 遺 飯 田 浩 志 Jul . 2 0 0 9

1 2 0 . 環 境 フ ィ ー ド バ ッ ク 効 果 を 考 慮 し た San d m oモ デ ル に よ る 二 重 配 当 角 野 浩 Jul . 2 0 0 9
仮 説 の 再 考 察

12 1 . 部 分 線 形 モ デ ル の 差 分 推 定 量 の 漸 近 理 論 劉 慶 豊 Oct . 2 0 0 9

1 2 2 . モ デ ル 平 均 理 論 の 新 展 開 劉 慶 豊 Oct . 2 0 0 9

1 2 3 . P r o d u c t i o n T h e o r y w i t h C o n v e x L a b o r F r i c t i o n : K o j i Y o k o t a D e c . 2 0 0 9
F o u n d a t i o n o f a n O p t i m a l N o n - m a r k e t - c l e a r i n g E c o n o m y

1 2 4 . 1 9世 紀 ド イ ツ の 農 村 ゲ マ イ ン デ 制 と 政 治 参 加 資 格 平 井 進 Feb . 2 0 1 0
- - -北 西 ド イ ツ ・ ハ ノ ー フ ァ ー を 中 心 に --- - -

1 2 5 . 環 境 経 営 と 企 業 業 績 に 関 す る 実 証 研 究 （ 再 検 討 :20 0 3 - 2 0 0 8） 加 賀 田 和 弘 Apr . 2 0 1 0

1 2 6 . 「 北 海 道 ブ ラ ン ド 」 の 仕 入 れ に 関 す る 研 究 沈 潔 如 Apr . 2 0 1 0
― 台 湾 小 売 バ イ ヤ ー の 視 点 か ら ―

12 7 . G e n e r a l i z e d C p M o d e l A v e r a g i n g f o r H e t e r o s k e d a s t i c m o d e l s Q i n g f e n g L i u O c t . 2 0 1 0

1 2 8 . H o w t o s o l v e t h e c o l l a p s i n g s u b s e t - s u m p r o b l e m r e v i s i t e d H i r o s h i I i d a J a n . 2 0 1 1

1 2 9 . 顧 客 関 係 の マ ネ ジ メ ン ト の 系 譜 近 藤 公 彦 Feb . 2 0 1 1

1 3 0 . A n A p p l i c a t i o n o f F o r e c a s t C o m b i n a t i o n M e t h o d s t o D e f a u l t Q i n g f e n g L i u F e b . 2 0 1 1
R i s k P r e d i c t i o n

1 3 1 . A n e f f e c t o f c o n s u m e r ' s e a r l i e r d e c i s i o n t o p u r c h a s e R y o s u k e I s h i i F e b . 2 0 1 1
a d i s c o u n t t i c k e t & K u n i n o r i N a k a g a w a

1 3 2 . O n t h e B e h a v i o r o f m o n e y f l o w s o n t h e r e a l s i d e T o s h i a k i K a n z a k i M a r . 2 0 1 1
a n d t h e f i n a n c i a l s i d e i n H o k k a i d o p r e f e c t u r e

1 3 3 . 星 野 リ ゾ ー ト ― 顧 客 志 向 の 組 織 マ ネ ジ メ ン ト ― 乙 政 佐 吉 Mar . 2 0 1 1
& 近 藤 隆 史

13 4 . （ ケ ー ス ） 札 幌 ビ ズ カ フ ェ ― 地 域 企 業 家 ネ ッ ト ワ ー ク に お け る 加 藤 敬 太 Mar . 2 0 1 1
中 間 主 導 型 組 織 の 役 割 ―

13 5 . 二 重 配 当 効 果 の 最 適 課 税 ル ー ル に し た が っ た 再 評 価 角 野 浩 Mar . 2 0 1 1

1 3 6 . 18・19世 紀 前 半 北 海 沿 岸 農 村 社 会 の 地 域 役 職 者 ：Landschaft Eiderstedt 平 井 進 Ma r . 2 0 11

1 3 7 . T a x C o l l e c t i n g E f f o r t s a n d L o c a l A l l o c a t i o n T a x G r a n t s i n M i t s u n a r i I s h i d a M a r . 2 0 1 1
J a p a n : T h e E f f e c t o f A d m i n i s t r a t i v e R e f o r m I n c e n t i v e A s s e s s m e n t
o n L o c a l T a x C o l l e c t i o n R a t e s

1 3 8 . T h e b a r g a i n i n g f a m i l y w i t h s t r a t e g i c i n t e r a c t i o n A t s u e M i z u s h i m a M a r . 2 0 1 1
& K o i c h i F u t a g a m i

1 3 9 . G e n e r a l i z e d C p M o d e l A v e r a g i n g f o r H e t e r o s k e d a s t i c M o d e l s Q i n g f e n g L i u A p r . 2 0 1 1
( R e v i s e d V e r s i o n )

1 4 0 . E x c l u s i o n o f a g e n t s , v i r t u a l s u r p l u s a n d a t r a n s v e r s a l i t y N a o k i K o j i m a M a y 2 0 1 1
c o n d i t i o n i n a d v e r s e s e l e c t i o n

1 4 1 . I m p l e m e n t a b i l i t y b y a c a n o n i c a l i n d i r e c t m e c h a n i s m o f N a o k i K o j i m a J u n . 2 0 1 1
a n o p t i m a l t w o - d i m e n s i o n a l d i r e c t m e c h a n i s m

1 4 2 . 1 8・ 19世 紀 前 半 北 西 ド イ ツ 北 海 沿 岸 地 方 の 領 邦 官 吏 と 自 治 組 織 役 職 者 平 井 進 Jun . 2 0 11
： La n d s c h a f t S ? d e r d i t h m a r s c h e n

1 4 3 . C R Mに お け る 顧 客 関 係 の マ ネ ジ メ ン ト 近 藤 公 彦 Aug . 2 0 1 1

1 4 4 . 企 業 家 ネ ッ ト ワ ー キ ン グ に よ る 地 域 企 業 の ビ ジ ネ ス シ ス テ ム ・ イ ノ 加 藤 敬 太 Oct . 2 0 1 1
ベ ー シ ョ ン ― サ ム ラ イ 日 本 プ ロ ジ ェ ク ト の 事 例 分 析 ―

14 5 . O b s e r v a b l e A c t i o n s R y o s u k e I s h i i N o v . 2 0 1 2

1 4 6 . D u m p i n g i n T r a n s i t i o n E c o n o m i e s a n d t h e E f f e c t s o f C h i s a t o S h i b a y a m a M a r . 2 0 1 2
A n t i - D u m p i n g P o l i c y & Y a s u n o r i I s h i i

1 4 7 . T i m e D i s c o u n t a n d C o n v e x H i r i n g C o s t K o j i Y o k o t a M a y 2 0 1 2

1 4 8 . T w o - d i m e n s i o n a l M e c h a n i s m D e s i g n a n d I m p l e m e n t a b i l i t y N a o k i K o j i m a J u n . 2 0 1 2
b y a n I n d i r e c t M e c h a n i s m

1 4 9 . 北 海 道 経 済 と 開 発 の プ ロ セ ス 神 﨑 稔 章 Dec . 2 0 1 2

1 5 0 . 道 内 に お け る 地 域 経 済 の 現 状 に つ い て 渡 久 地 朝 央
& Ba l j i n n y a m M a i t s e t s e g D e c . 2 0 1 2

1 5 1 . モ ン ゴ ル に お け る 資 本 主 義 転 換 後 の 地 域 間 経 済 格 差 に 関 す る パ ネ ル 渡 久 地 朝 央
デ ー タ 分 析 & Ba l j i n n y a m M a i t s e t s e g D e c . 2 0 1 2

1 5 2 . モ ン ゴ ル に お け る 食 肉 価 格 の 動 向 に 関 す る パ ネ ル デ ー タ 分 析 Bal j i n n y a m M a i t s e t s e g D e c . 2 0 1 2
& 渡 久 地 朝 央

15 3 . 付 加 価 値 率 の 動 向 と 地 方 自 治 体 に よ る 政 策 効 果 の 関 係 に つ い て 渡 久 地 朝 央 Dec . 2 0 1 2
－ 北 海 道 に お け る 製 造 産 業 を 対 象 と し た パ ネ ル デ ー タ 分 析 －

15 4． C R Mに お け る 組 織 能 力 近 藤 公 彦 Feb . 2 0 1 3

1 5 5 . 1 9世 紀 北 西 ド イ ツ の 農 村 ゲ マ イ ン デ 制 の 変 革 -- -自 治 参 加 資 格 と 平 井 進 Feb . 2 0 1 3
家 屋 ・ 土 地 保 有 要 件 -- -

1 5 6 . 北 海 道 に お け る 産 業 ク ラ ス タ ー に 関 す る 文 献 資 料 目 録 加 藤 敬 太 Mar . 2 0 1 3

1 5 7 . ト ヨ タ 自 動 車 北 海 道 の マ ネ ジ メ ン ト 乙 政 佐 吉 Mar . 2 0 1 3

1 5 8 . M e c h a n i s m d e s i g n t o t h e b u d g e t c o n s t r a i n e d b u y e r : N a o k i K o j i m a M a y 2 0 1 3
a c a n o n i c a l m e c h a n i s m a p p r o a c h

1 5 9 . F i r s t P r i c e P a c k a g e A u c t i o n w i t h M a n y T r a d e r s Y a s u h i r o S h i r a t a J u n . 2 0 1 3
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