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Abstract

This paper analyzes the spatial competition in commission fees between two
match makers. ‘T'hese match makers serve as middlemen between buyers and
sellers who are located uniformly on a circle. 'The prolits of the match makers
are determined by their respective market sizes. A limited willingness to pay
is incorporated by means of reservation prices. If the fraction of buyers and
sellers is unequal, the match makers are willing to subsidize the short side of
the market, while the long side is exploited completely, provided reservation
prices are sufficiently high. Competition is then concentrated entirely on
the short side. When reservation prices are low, two local monopolics will
emerge.

Keywords: Matching, middlemen, spatial price competition.



1 Introduction

In many markets, intermediation plays an important role. In this paper,
intermediation in bilateral matching markets is studied. In these types of
markets, there are two types of agents, cach of which secks to trade with
an agent of the other type. In this paper we focus on intermediation by
middlemen, in line with, for example, Rubinstein and Wolinsky (1987), and
Bhattacharya and Yavas (1993).

Essentially, we can distinguish two different types of middlemen, namely
markel makers and malch makers (sce Yavas (1992) for a comparison). Mar-
ket makers are actually involved in the trade process, in the sense that they
buy commodities from scllers, and resell them to buyers. The role of market
makers is studied by, c.g., Rubsinstein and Wolinsky (1987). Match makers
are not involved in the trading process; they just make trade possible by
bringing buyers and scllers together. This paper studies a market organized
by match makers.

We analyze a model of spatial competition in commission fees between two
match makers. We develop a Salop (1979) type model of competition on a
market for one commodity. In our model, there are continuum populations of
buyers and sellers, uniformly distributed over a circular city (sce also Webers
(1991)). Bach seller owns one unit of an indivisible commodity, which he
desires to sell to one of the buyers and, moreover, cach buyer desires to buy
one unit. We make the trivial assumption that there are gains from trade.

Buyers and sellers have to make use of the services of one of the two match
makers in order to trade. If a buyer or seller goes to a match maker, he
pays a commission fee to the match maker, provided he is matched. Besides
a commission fee, buyers and sellers incur a relational cost by going to a
match maker. This includes costs of effort, search, transportation, etc.

The focus of our model is on the competition in commission fees between
the match makers. Therelore, the mechanisin by which trade is performed,
is not modeled explicitly. Such a mechanism could be a competitive mar-
ket (Shapley and Shubik (1972)), or bargaining (Rubinstcin and Wolinsky
(1985)).



We incorporate a limited willingness to pay into the model, in the form of
reservation prices. The reservation price indicates how much a buyer or seller
is willing to spend, in terms of the fee and the relational cost, in order to
be matched by a match maker. Reservation prices influence the ’potential
market areas’ of the match makers, being the fraction of buyers or sellers at
a match maker whose fee and relational cost are covered fully by the reser-
vation price. Following Webers (1995), we can distinguish three different
regimes of potential market areas at given prices: Strong competition, which
is the case if the potential market areas of the two match makers at these
prices have a nonempty intersection for both types of agents, weak competi-
tion, in case the potential market areas of the match makers at these prices
have a nonempty intersection for one of the two types of agents and for the
other type the intersection is either a point or empty, and no competition, in
case the potential market areas of the match makers at these prices have an
intersection which is either a point or empty for both types of agents. The
notion of potential market areas is a generalization of the one formulated by
Gabszewicz and Thisse (1986), which holds for prices equal to zero.

The profits of the match makers are determined by their respective market
sizes. The match makers first serve the closest agents, which can be inter-
preted as agents located further being served later. Furthermore firms expect
buyers and sellers to be naive, in the sense that every buyer and seller is ex-
pected to go to the match maker whose sum of fee and relational cost is the
lowest. We do not try to include more sophisticated expectations of the firms
with respect to agents’ behavior, because the firms have no a priori infor-
mation about the distribution of buyers and sellers over the match makers.
As one may argue however buyers’ and sellers’ beliefs about being matched
might influence their behavior. We do not consider this, because we want
to focus on the competition in commission fees. In other words the firms do
not take into account the risk for buyers and sellers of not being matched!.

Equilibrium fees are such that agents indeed cannot do better than acting
naive, which yields a consistent equilibrium path.

!In some sense, this risk could be related to the risk associated with the timely delivery
of products (Espinosa (1992)).



The profit of a match maker is determined by the minimum of the sizes
of his potential market arcas of buyers and scllers, by the assumption that
only matched agents pay the commission fee. Thercefore, when maximizing
profits, a match maker equals the buyer and scller fractions he serves. By
this property, the case of unequal densities of sellers and buyers along the
circle?, has to be distinguished from the cqual density case. If densities are
unequal, no competition and weak competition can only occur in equilibrium.
If densities are equal, strong competition may also occur.

I'wo interesting results follow from the model. First, the restriction on one
side of the market implies that for sufficiently high reservation prices, the long
side of the market can be exploited’ completely by the middlemen. Since the
short side determines the middlemens’ profits entirely, it is not optimal for
the firms to compete for the agents on the long side. Hence, the firms” profits
tend to infinity if reservation prices become larger and larger. Sccond, the
agents on the short side of the market may entirely ’free ride’; in the sense
that they pay a zero commission fee. In equilibrium, the middlemen even
desire to subsidize these agents. The positive effect of the fees on potential
market arcas is then dominating the negative effect on profits. For case of
exposition, we restrict ourselves to non-negative fees in the first sections of the
paper. In the final section we discuss what happens if we allow for negative
fees. ‘There firms may give subsidies. A real-lifc example of such a situation
are dating agencies, where the short side of the market is subsidized.

In the case of equal densitics, the asymmetry between the long and short side
of the market disappears completely. A large amount of equilibrium inde-
terminacy is created for equal densitics. For unequal densitics, this problem
does not occur, excepl for a non-generic set of parameters. The case of equal
densitics itsell is non-generic, however, so that the indeterminacy does not
cause 100 scrious problems. The case of equal densitics is analyzed in order
to provide a benchmark.

214 is often assumed in the literature, that either the supply is not binding or the
demand functions of the firms arc exogenous. In our model, the *demand functions’, i.c.,
the potential markets, are endogenous. The model can be scen as a ’strategic market
coverage’ type. Strategic market coverage through advertising was considered by Boyer
and Moreaux (1992).



The remainder of this paper is organized as follows. In Section 2, the model is
formulated. In Section 3, the equilibria of the price-setting game are derived,
for the cases of equal densities and unequal densitics. Section 4 provides a
characterization of the equilibria. In Section 5, comparative statics is per-
formed between the cases of equal densities and unequal densities. Finally,
in Section 6, we discuss the situation in which there are explicit subsidies.

2 The Model

In the model there are three different parties. First, there are two different
types of agents. Agents of type 1 are willing to sell a unit of a homogeneous
indivisible good and agents of type 2 are willing to buy a unit of this good.
In order to trade they need a third party, say intermediaries, whose service
it is to match the sellers and the buyers. These intermediaries are referred
to as firms. The number of firms is equal to two. Firm j, j € {1,2}, charges
price or fee ¢} to agents of type 7, i € {1,2}, for providing this service. Let
¢, denote the tuple of prices < ¢},¢? > for j € {1,2}.

Agents of type i, 1 € {1,2}, are located uniformly along a circle with perime-
ter 1. The density equals « for type 1 agents and f for type 2 agents, where
a,f3 > 0. For ease of exposition we let @ < f3, so potential demand is at
least as large as potential supply, although all results will hold as well in case
a > f. Firms are located symmetrically along the circle, so they are located
at maximum distance from each other. Firm 1’s location will be fixed at 0,
so firm 2’s location is }.

Both types of agents face identical linear relational costs with unit cost ¢ > 0.
Furthermore agents of type ¢, i € {1,2}, have reservation price p; for the
relational costs and fees charged by any of the two firms, i.e., they want to
pay up to an amount P; for the firms’ services. The reservation prices are
assumed to be given exogenously. It may happen well that the fees or the
relational costs are so high that the reservation price cannot cover these.



Definition 2.1 The polenlial market area of firm j, j € {1,2}, for agents
of type 1, 1 € {1,2}, at price ¢;, denoled by M,-,(d);), is the scl of agents of
Lype i, for which the sum of the relational cost and the price ¢ charged by
firm j does nol exceed the rescrvalion price.

More formally we get My (¢}) = {z: €0,1] ] ¢ +lx; < p; or S+ —z) <
7} and Miy(¢) = {z. € [0,1] | 63 + t(% — ;) < P; or ¢y + Uz — %) <wl
forz € {1,2}.

The notion of potential market arcas is used to describe the structure of
competition among the two firms.

Definition 2.2 Al given prices lhere is strong compelilion if Lhe polential
markel arcas of the two firms al these prices have a nonemply inlerscclion
for both Lypes of agents, there is weak compelilion if the polential markel
areas of the firms al these prices have a nonemply inlerseclion for one of the
two lypes of agenls and for the other type the inlerscclion is cither a poinl
or emply, and there is no compelilion at these prices if the polential markel
areas of Lhe firms al these prices have an interseclion which is cither a point
or emply for both types of agenls.

The size of the potential market arca of firm 3, j € {1,2}, of agents of type
1,1 € {1,2}, at price ¢_‘, is the total length of the interval of agents of type
i for which the sum of the relational cost to firm j and the price of firm j,

;, does not exceed the reservation price ;. ‘The minimum of the sizes of
the potential market arcas of lirm j of agents of type | and type 2 is called
the markel size of firm j. We denote the market size of firm 7, j € {1,2}, at
prices ¢, and ¢g by M;(¢1,¢2). The profits of firm 7, j € {1,2}, at prices ¢,
and ¢, are cqual to (¢} + ¢?)M;(¢1, ¢2) and are denoted by 115(¢y, ¢2).

It is casy to verify that the potential market arcas of the two firms for agents
of type i, i € {1,2}, have a nonempty intersection in case 21;—"1 ++ < p; and

have an intersection which is either a point or emply in casc ﬁt—& + 41>
This means that there are four different regions under concern.



For ﬁ:—ﬂ+§ > P, and 23:—‘34»41 > P, we have the situation of no competition.
The market size of firm 7, j € {1,2}, is given then by

M, 0) = min {32, - ). L7, - )

For ﬂ;’—‘i + 45 <P and ﬂ%’ﬁ + £ > p, we have the situation of weak
competition, where the firms compete for the sellers. The market size of firm
7, J € {1,2}, is given then by

M) = min S04 - 8+ . 25, - 1)}

with k # j € {1,2}.

For ﬂ;—ﬁ +4% > p and ﬂ;_é{ + % < P, we have the situation of weak
competition, where the firms compete for the buyers. The market size of
firm j, j € {1,2}, is given then by

M;($1,42) = min { -l -+ g)}

with k # j € {1,2}.

Finally, for ﬁ:—‘i +% <p, and ﬂ:—‘i + % < P, we have the situation of strong
competition. The market size of firm j, j € {1,2}, is given then by

M;(41,$2) = min {-‘ti(qs“‘ =9 ¢; + %), g(‘ﬁ: = ¢? + %)}

with k # j € {1,2}.



3 Equilibria

Bach firm 7, 7 € {1,2}, chooses fees ¢, 1 € {1,2}, as to maximize its profits.
We define firm j’s strategy ¢; € ® = [0,7,] x [0,7,] as the tuple of prices
charged by firm j. The profits of firm 7, 7 € {1,2}, are denoted by 11;(é1, ¢2).
The game in which firms simultancously choose prices, is referred to as G
IFor equilibrium analysis we use the Nash equilibrium concept.

Definition 3.1 A pure Nash cquilibrium for the game (i is a pair of slrate-
gies (47,¢3) € & x @ such that 11,(¢],¢3) > (1, ¢3) V ¢ € & and
(47, ¢3) > 1247, 62) V 62 € @.

Because firms are located symmetrically it makes sense to look for an equi-
librium in which both firms choose the same prices. Morcover for both firms
demand and supply must be equal in equilibrium.  This is stated in the
following lemma.

Lemma 1 Al any Nash cquilibrium (¢},43) of the game G, demand and
supply are cqual for both firms.

Proof Suppose first that demand is greater than supply. Then increasing the
fee for the buyers increases profits because supply will not change. Suppose
next that demand is smaller than supply. Then increasing the price for the
sellers increases profits. So demand must equal supply in equilibrium.

For the situation a < 4 cquilibrium outcomes are given in Proposition 1 and
Proposition 2. In Section 4 we give an interpretation of these results.



Proposition 1 Let o < 8 be given and let p, < %Za)-‘ for p, = %. Then

there ezists a unique Nash equilibrium (47, ¢3) € ® x @ for the game G given

by
20+0)p, —Bp; (a+28)p,—op; cp = = a+ )t
<(—TlELT-&20+ﬂ ’lez_lﬁa-}ﬂ) > if p+ 2512_0)_’ "
2a+48 52551 Sa':, ’—’2
<0,p,— 5P > if ﬁ]sz—a%ﬁz, P <ti
<ﬁ1_?l_’2:0>t if T’«.»S?;’wﬁu ?23:—'
- - " 4 o » —_— - o
pr=¢2= <P~ P2~ > if B 25 P2 2 35
(a;-ﬁﬂ)! S§1+I—)25(htgﬁlt
(B8t - - S e R 2a+36)t
< az: PP — 5> if P)"'PzZL‘aT)‘,
g<psigy
- oo 6 e
<0,p,— 55> if pzz‘%”—, P25

Proof See Appendix.

Proposition 2 Let a < 3 be given and let p, > (%)-‘ and p, = §5. Then

there ezists a continuum of Nash equilibria (¢, ¢;) € ® x ® for the game G
. & . : at2f)t = _ ¢t

characterized by ¢} = ¢3 =< ¢,0 > withp € [(——)—m P — 4

Proof See Appendix.

To be complete and to provide a benchmark we also give the Nash equilibria
in case the agents’ densities are the same, i.e., @ = B. This requirement
complicates the proofs, because now the situation of strong competition can
occur in equilibrium, which gives rise to a lot of indeterminacies. Conse-
quently there are several ranges of reservation prices for which there exist
continua of equilibria. Section 4 again provides an interpretation of these
results.



Proposition 3 Lel o = 3 be given and lel p, + p, < % in case p, > % and
Py 2 5. If furthermore Py < B forp; = 5,3 # k€ {1,2), then there exisls

a unique Nash cquilibrium (¢7, ¢3) € ® x & for lhe game (7 given by

< Bk BB s if B4+p, <, B2 <5, < 3p,

» - __ <017—i2_ﬁ|> if T’.S’-f‘,ﬁlﬁi
¢ =y = e L e L R
<Py — a0 > A if P> 3py, Py =3
<P —gpP—3> fISHh+HmEF hZ2pRhZ;

Proof Sce Appendix.

Proposition 4 Let « = i be given and lel py + P, 2 . Furlhermore

let py > % and p, > L. Then there cxisls a conlinuum of Nash equilibria
(47,43) € ®x @ for the game (& characterized by ¢} = ¢ =< p,L—p > with

p€[0,p - %] n [% =P t]-
Proof Sce Appendix.

Proposition 5 Lel a = f be given. Lurthermore lel py 2 % oand p, > 1.

Then there ezists a conlinuum of Nash cquilibria (¢},¢3) € ® x ® for the
game (i characterized by ¢} = ¢3 =< ¢,0 > with p € [t,p, — %]. Similarly,
let py > 5 and py > 3+ Then there ezisls a conlinuum of Nash cquilibria
(47,43) € ® x & for the game G characterized by ¢} = ¢3 =< 0, > with

w € [tvii‘l = % 3
Proof Scc Appendix.

In the appendix it is shown that the set of equilibria characterized in Propo-
sitions 3, 4 and 5 is exhaustive in case a = f.
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4 Characterization of equilibria

In order to discuss the different types of equilibria we label the different
regions of reservation prices in Propositions 1 and 2 as in Figure 4.1 and
summarize the results of the previous section. For the case a < # we refer

to Table 4.1.

Area Fees Profits

(20+8)7, —Fp; (o+26)p,—ap,; o = 2 \2
1 < T 2@4h) 1 2ath) i 2(_04%):(,11 + P,)

e <0,p,— 5P > 28 PP — 5 P1)

i <P —£7,0> 28 5,7 — 2 7y)

11 <h-bLBm-2> | 2(m+r - )
o | a 2

Ive <(——)—;:‘—p,,p,—é> elot i)t

% <0,p,— &> 2 (- %)

Table 4.1: The different regions in case a < .

We can distinguish between three areas of no competition and three areas of
weak competition. It is checked easily that the corresponding fees and profits
change continuously in and between the areas, except between the areas 11°

and IV* where p, = {5 and p, > L':i;é)i

Areas I,11°,1I*: No competition.

In the areas I, I1* and 11°, the reservation price of at lcast one of the types
of agents is so low, that both firms establish ’local monopolies’. In area I,
the differences between the reservation prices of the sellers and buyers are
sufficiently low to obtain an equilibrium with both fees positive. The fees are
such that agents with a higher reservation price also pay a higher fee. This
property also holds for the areas I1* and /1°, in which cases the differences
between reservation prices are relatively high. In these areas, the firms even
actually desire to subsidize the agents with the lowest reservation price.



1l

Since we restrict ourselves to non-negative fees; this means that these agents
are served for free. The willingness to subsidize the agents with the lowest
reservation price comes from the market externality associated with match-
ing. In order to make a profit, both sellers and buyers are needed. For suffi-
ciently different reservation prices, the demand effect of attracting agents is
stronger than the negative price effect on profits. Only the agents with the
highest reservation price in that case bring in a positive amount of money.

P2

.
5[
- vt
(20430) 11
a8 I~
(o)t |
20
L < = ve
Ik
i I
at .
! ' g
Il 1 1 1 Il ) 1 3 ﬁl
0 2 (e20)t (2a+30)t
1 a0 a5

Figure 4.1: The different regions in case a < B.
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Areas [11,1V®, IV®: Weak competition.

In areas I11,IV® and IV®, the reservation prices are sufficiently high to
create a situation of weak competition. In area [I], the situations of weak
and no competition coincide.

In area I11], the reservation prices are still sufficiently low and close to each
other to have both type of agents to be treated 'symmetrically’. The sellers
located at a distance } from the firms have a zero surplus. A fraction  — a
of the buyers is not served. Firms do not try to capture these buyers, since
demand and supply must be equal in equilibrium.

In areas IV® and IV®, ’symmetry’ between buyers and sellers disappears.
Now, the reservation prices are so high, that the sellers located at a distance
;|‘- from both firms claim a positive surplus. The sellers can take advantage of
their position in the market, because they form the short side of the market.
The negative price effect on profits is more than compensated by the positive
effect on the market size by attracting the sellers.

The advantageous market position of a seller in case of high reservation prices
is exercised maximally in area IV?. Similar to the area /1, the firms desire
to subsidize the sellers. This implies that the sellers are served for free. The
profits in /V? are increasing in the reservation price of the buyers, with no
upper bound. Since competition on the long side of the market never occurs
in equilibrium, the buyers can be charged maximally.

For the case a = f the equilibria can be distinguished by the areas I, I1*
and II° as before (with @ = J substituted) and the areas II1,1V®, I.Vb, Ve
as in Figures 4.2a and 4.2b, with corresponding fees and profits as in Table
4.2, where ¢ € [0,p, — 5]N [ —P,, 1] in area V', o€ tp,— %] in area IVb,
and ¢ € [t,p; — 4] in area IV".



Arca IFees Profits

/ !Iu+ﬂ[p -, !u+2/l!_pz—rml afl (_ —\2
2a+A) 2(a+ﬂ) ot (P + P2)

1 <0,p,— 5Py 2"‘(?1 5 P)

I{b <771_£77sz> PPy — ,: P2)

I <P—P— 5> 7(1',+p -4

v <, l—p> gl

< b

s <0, > P

v <p,0> “p

Table 1.2

The different regions in case a = .

The arcas 1, 11* and [1* do not change with respect to the situation « <
A, since no competition occurs in equilibrium. The arcas associated with
competition do change, however. Weak and strong competition coincide in

- N e
arca I11. Vor the arcas IV, IV, IV® we have strong competition.

Area [11.

In arca 111, the situations of competition and no competition coincide. Al-
though 111 is shaped similarly as arca 111 in Figure 4.1, it is larger, however.
In order to get competition, the reservation prices have to be larger. The
rcason is that for the case o < A3, the negative price effect on profits by
the lower fees charged under competition is dominated, since only compe-
tition for sellers can occur in equilibrium. Firms can ’aflford’ lower [ees for
the sellers alrcady for lower reservation prices, since for buyers fees remain
monopolistic. In case « = f, the negative price effect occurs in both market
segments.
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P2
3t
3‘ o
i =
i
t
£ |
§ 1 I
I I
N § [
U 1
1 1 1 1 1 J
0 : t 7 P

Figure 4.2a: Different regions in case a = f.

=8 =b _~ ¢
Areas IV IV IV .
For the case of strong competition, dlﬂerent types of continua of equilibria
coexist. For reservation prices in area IV, for one continuum of equilibria
the fees are divided in an arbitrary way, provnded their sum is t. Exploitation

of one of the market sides does not occur in this equilibrium. Notice that
also a ’fair’ treatment of agents, that is, ¢ = £, is allowed as an equilibrium.



Exploitation of one of the nhuk('l. sides comes back in the two other continua
of cquilibria for the arcas IV and IV°. In these arcas equilibria exist in
which one type of agents is s(‘rvml for free and the other type is exploited
completely. Equilibria of type V", where lh('rv is an upp( r bound on the
profits, thus coexist with vqmllbrld. ol type IV or [V, where there exist
equilibria for which the profits tend to infinity il the appropriale reservation
price tends to infinity.

P2 P2
L ~ b L
’ v
St L ~ ¢
1 . v
L § 18
'
- L
:
- -
: L
' Z prm—imie =seeeSE=N I?_——_
; 1 1 1 L 1 Y - | 1 [ & 1 1 1 1 1 J
i » 5t 7
1 P ] "

Iigurc 4.2b: Different regions in case o = f3.

5 Comparative statics

In order to provide some more insight in the dillerences and similarities be-
tween the case o < B and the case a = B we will discuss equilibrium pr icing
and cquilibrinm profits in more detail in this section. In order to use the
standard circular model ontcome as a benchmark we let py = p,.
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From Section 3 we know that in case a < 8 and p, = B, = B, the equilibrium
fees (47, ¢3) are given by

<5 hAP> if ;—z<1—)-"+;"
o] SPoAE-m> i Loy e
1=%3= < jazﬁﬁ!t _ﬁ,__ :_: S i !2a+3ﬁ! < < !a+ﬁ!
<0,p-%> ifp>£m’L.
This result is drawn in Figure 5.1.
1= 2%
2 ’¢i 5
( 4
20+, _- ___________________ 4
L 1
& ~ i
15 . :
b ¢
1 1 1 l : 1 1 L
(ﬂpp)z (2a+3ﬁ)t (a+p)t =
w8 26 p

Figure 5.1: Equilibrium fees in case a < g for j € {1,2}.



Furthermore we know from Section 3 that in case o = f# and p,
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II
3

cquilibrium prices are given by

<';,§> il p<;
<p-4p—4> il §<P<T
':: <§p,l—<p> if ’_)E’T ‘r’e[()iﬁ-ﬂn[%—ﬁ’t]
< 9,0 > irp>% pell,p—1l
<0, > ir p> % pelt,p—3l

This result is drawn in Figure 5.2.

;.'¢";-

S~

-
T

2
=

Figure 5.2: Equilibrium fees in case a = f for j € {1,2}.

=
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The complication here is that there is a continuum of equilibria for p > %
and that there are even three types of continua for p > %, which gives
rise to a coordination problem. Although our purpose is not to solve this
coordination problem, we will take the fair’ solution ¢} = ¢; =< £, > for
P> %‘- as a benchmark for the comparison between the case @ < 3 and the
case a = 3. To our opinion there are several reasons that are in favour of the
fair solution. Firstly, the solution for p < % is also fair. Secondly, the fair
solution provides a lower bound on the firms’ profits which seems suitable
from a social point of view. Thirdly, the fair solution is equal to the solution
for the standard circular model (see Webers (1995)).

Recall that the fair solution can be obtained through maximizing profits,
which is price times market size. This essentially means that, in case a = 3,
there is no matching problem for the social planner. In case a < £, this
is not true if reservation prices are high enough, because the social planner
then also is concerned about the agents that are not served.

Firms’ profits are drawn in Figure 5.3.

If the reservation price is relatively low, i.e., p < E“;—;f)—', we are in regions

I,I11,IV® in case a < B, and in regions / and I1] in case o = . For
p< (%;Q!, profits are higher for the situation @ < 8 than for the situation
a=p.

If the reservation price is relatively high, i.e., p > L‘-"*T;,?-ﬂ, we are in region IV?®

in case a < f3, and in regions Ii/ﬂ,lvb, IVS in case a = B. For p > ﬁ‘;ﬁ)-',
profits are higher for the situation @ < A than for the situation a = f.
Competition for the sellers becomes more severe in the latter case, which
lowers profits.

If the reservation prices are intermediate, i.e., ("‘;w)' <F< ("*"gﬂ)‘, profits

are higher for the situation a = # than for the situation a < 3.
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6 Effects of subsidies

In order to discuss what happens if prices may become negative, we need to
restate the propositions from Section 3. The proofs are similar to those from
Section 3 and are omitted. Allowing for subsidies means that the tuple of
prices charged by any firm belongs to ®. = [—¢,P,] X [—¢, P,] for some ¢ > 0.
For the situation a < f equilibrium outcomes are given in Proposition 6 and
Proposition 7. There is a shift in the different regions, but the structure of
the equilibrium outcomes remains unchanged.

Proposition 6 Let o < B and let p, < Lﬁ,@-‘ +c for p, = §5 —c. Then
there erists a unique Nash equilibrium (¢7,¢3) € ®. x ®. for the game G
given by

2a+0)p, —BP; (a+28)p,; ~ap; . = = a+0)t
<LT(3?LT&’LT}?EFZL> if P1+P2512—,,L,
> = _ 2(a+B)c
P12 3555 P2 2048
i’-l < a+28 ﬁ2+2!a+ !c
= o
<_c152_%5l_%c> if 515%‘@
ﬁ < ﬁ _2!a+ﬂ!c
B= 8 ..l = —2 21?:[?#
=g = <P1—gP2— g6—¢> if st,,.nﬂpl_ at28
1= $3= W i
t = at ?—:ﬂ = at
<h 41p2_ﬁ> ‘f PlZz-C,Pzzﬁ'—C,
!a;ﬂﬂ[lspl+’—’2<!20+3ﬁ!t
+ = . = 2043,
<l 5P, - > if Pi+P >‘—‘19)1,l
H—c<p <.
<-6P -5 > if Bp2licep>t-c

Proposition 7 Let a < 8 and let p, > 5% 4 ¢ for p, = 2 —c. Then
there ezists a continuum of Nash equilibria (¢}, 43) € ®. x ®. for the game
G characterized by ¢} = ¢3 =< ¢,0 > with p € [1%;3).‘ +¢,p — 5]

Compared to the situation of no subsidies (¢ = 0, as in the previous sections)
we see that the size of regions I, I11, and IV* increases with ¢, whereas the
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size of regions 11" and 11" decreases with e, For region 1V" Lhis is ambiguous.
The short side of the market is served at price —¢ in the regions 11, 11",
and TV? which was zero before. Furthermore we see that there is a demand
effect in the (local monopoly) regions /1 and 11* which causes the lower
price for the long side of the market compared to the situation ¢ = 0.

Finally we look at the situation where a = . 'T'he equilibrium outcomes are
given then in the following three propositions.

Proposltlon 8 Lel o = 3 be given uml let p, +p, < % in casc p, > % — ¢

and p, > ; —c. If furthermore p, < % + ¢ Jor p, = s—e 3 # ke {l 2},
then there m:chs a unique Nash u,ml:brmm (¢7,03) € ¢ x &, for lthe game
(i given by

< BB BB s i P4y <L B - <P <R A

3T = < —e,py—pp—c> i Py <-&——, I;IS%_(-
=60 epB—e—c> if B2l FpSh—c
ShH—ph=5> lll<7'+m_,,7‘2§~r',ﬁ,2§—r.

Proposition 9 Lel (1 = B be given and lel p, + p, = 5. VFurthermore lel
P =5 —candp, >t —c. Then there exists a conlinuum of Nash cquilibria
(47 (/),) € d. x o, far the game G characterized by ¢} = ¢ =< p,l — ¢ >
unth @ € [—e,py — N [E =Pyt + ).

Proposition 10 Lel o = f be given.  lurthermore lel py > 'T + ¢ and
Py 2 5—c. Then there exisls a conlinuum of Nash equilibria (7, ¢3) € ¢ . x P,
Jor Ihf game (J (hamrlrnzul by ¢} = ¢ =< @,—c > wilh ¢ € [l + ¢, Py — B
Similarly, lel py > 5 + ¢ and p; > s —c. Then there cxisls a conlinuum
of Nash cquilibria (¢,,¢v‘) € d. x b, for the game (@ characlerized by ¢} =
¢; =< —c,p > with € L+ ¢,p, —

As is casily scen there again is a shift in the different regions, but the structure
of the equilibrium outcomes remains unchanged once more.
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Appendix

In order to prove the propositions we first specify the four relevant maximiza-
tion problems. In the region of prices where there is no competition firms
choose prices ¢} and ¢? that maximize

(¢} + 62) min {27"(:-:. -0 %, - ¢,’-)} (6.1)

subject to the price constraints

4—‘1 , 0< ¢l <P,

< +4
<8 o , 0<¢2<p,

P,
2

In the region of prices where there is weak competition and the firms compete
for sellers firms choose prices ¢J‘- and ¢,’ that maximize

. fa
@+ ) min { 26— 8+ ). L5 - 1)) (62)
subject to the price constraints
1 1
R2h L 0<el<p
R<HE L 0<¢I<h,

In the region of prices where there is weak competition and the firms compete
for buyers firms choose prices ¢} and ¢? that maximize

¢+ 43 min {520~ ). 2061 - 1+ ) (63

subject to the price constraints
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In the regions of prices where there is strong competition firms choose prices
¢} and #? thal maximize

(¢} + ¢3) min {‘7"(45;'r —¢; + %), /,—"(eﬁi — ¢ + %)} (6.4)

subject to the price constraints

)+ =
7’l>;‘:{;+%, 0< ;Slﬁ
28R4 0S4 <R

Proof of Proposition 1

First consider the situation of no competition. Because demand and supply
have Lo be equal in equilibrium, we can substitute ¢t =p,— Ggmt i ¢} into
maximization problem (6.1) for j € {1,2}. Note that one of the constraints
becomes redundant. If we denote the vector of Lagrange multipliers by A; €
RY, the (()rrmp()ndmg Lagrangian for firm 7, j € {1,2}, rcads £ (d)J,A )
(222 !+ 7, — 5 B1) (201 —9))~Air (25—l =)= X025 21 4Pa—55 45—
-5 =N (- 81) - (-—ﬂ)—,h'—%ﬂ ﬂ)mmk¢16{'ﬂ
FFirm 7, 3 E {1, 2}, thm wants to maximize £;(¢},A;) with respect to ¢
and A; € RS. The first order conditions for profit maximization for firm j,
j € {1,2}, can be written then as

2 (2242) B, — 29, — 1 (%) 6} + X + Fhiz + i = Aja+ Ajs =0
(2P — ¢|—¢2—‘)—0

AJ"(’/_; PP p ‘/’; ¢k‘§)20

Aia(—¢;) =0

Aa(d! —7) = 0

Ajs(Py — &7’1 4’)—0

(2P, — &) — 3) <0
('ﬁﬁ|+ﬁz—'7;¢' -3 <0
(—¢;) <0

(¢I—P|)S0

(7 “7’2 ¢)§0
Ai>0,l€ {1,2,3,4,5}.
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Due to symmetry the first order conditions are solved by ¢; =< "
for j € {1,2}. Solving these equations we get

20+5)5, — +26)5;,—aP, g o b +8)t
< BefBtl ik > if B+, < B, )
R <h <25
gogp=] <OR-5P> il p<slsPn P <4
T <m-2p,,0> il P,< 25 P P2 < 35
<ﬁl_%1ﬁ'l—%> if p+p;2> a:gptvﬁlzi!
P2= -

-
=

The last thing we have to do is to check whether or not (any of) these so-
lutions can be improved upon. For all the solutions it holds that deviating
by setting a higher price for the sellers (and consequently also for the buy-
ers) decreases profits. The more interesting situation is deviating by setting a
lower price for the sellers, which of course cannot occur in case the other firm
charges prices < 0,p,—5 P; >. If the other firm charges < ﬁ,—g D2, 0 >, devi-
ating by setting a lower price for the sellers decreases profits, because demand
cannot increase. If the other firm charges < p, -, p,— {5 >, deviating by set-
ting a lower price for the sellers decreases profits as long as p, +p, < L%pﬂ
Finally, if the other firm charges < Qotf)5—fF; (o+30FF—aF; >, deviating

] i (a+5) 2(a+8) :
by setting a lower price for the sellers decreases profits. For the solution

$i = ¢3 =< Py — ;P2 — §5 > we thus have to impose the additional require-
ment that p, + p, < %32)_‘

Next, consider the situation of weak competition. Because demand and sup-
ply have to be equal in equilibrium, we can substitute p, — % (45}( -¢i+ %)
for ¢? into maximization problem (6.2) for j # k € {1,2}. We need not
consider maximization problem (6.3) because a < 8. If we denote the vector
of Lagrange multipliers by A; € RS, the corresponding Lagrangian for firm
jv ] € {1v2}7 reads L1(¢;1A1) = (ﬁgﬁzé‘t; = %¢l +52 == %p") (¢ll: = ¢; ¥ %) =
Ma(8 + 83+ £ —25,) — Xa(2B; — t+ 35 — 262 + 3(6L — 91)) — Ais(— 1) -
Xja(8) —P1) = Ajs(dh + 5 — 2 P, — ) — Njo(4} — ¢k — £). Firm j, j € {1,2}
thus wants to maximize £;(4}, \;) with respect to ¢} and A; € RS. The first
order conditions for profit maximization for firm 3, j € {1,2}, can be written
then as



2

—Py — "+1/1¢l ol %ﬁ¢k+
A (¢4 +¢2+—-2ﬁ)—()
Aj2(2p, — ',',’, 2¢% +
Aju(—</’,') =0

14(¢| _77 ) =0
;a(¢k ‘L P2 —
Jb(¢l ¢k = ') =0
(6} +¢3+5—2m) <
(2P, — L+ ‘;;; 2¢; +
(— (/; ) <0

(4 — P ) <0

(‘/’L
(

(e4A) o

2

(4
¢}) =0

(¢k ;) <

5

jit FAatXn = Aat+ As —Ae =0

—41) =0

0

Due to symmetry the first order conditions are solved by ¢7 =< o', PP >
for j € {1,2}. Solving these cquations we gel

ol
<0;py = 4/’
= 6 ! + )t
¢;"‘4’2" < "2ﬂ — Py P _Xﬁ>
= L =
<Py = P2~ 4—” =

B ot =

it p, 2> iT")_’ m2 %

I T = 20430 ” = o+f
il ’)I+])2>L‘TL7]TS’ Si—m-)—
e = 23 — _

if I’|+7'2§L4—ﬂ)‘ T’Z% P2 2;’;,

Finally we have to check whether or not (any of) these solutions can be

improved upon. As we have scen be
: e o )t
requirement that p, +p, > M)— for

forc we have to impose the additional

the solution < py, — §,P; — % -

Because o < f, the situation of strong competition cannot occur. Combining

these results yields Proposition 1.

Q.15.D.
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Proof of Proposition 2

For p, = '4’—‘-: and p, > L%_ﬂ)j let the other firm’s strategy be given by < ¢©,0 >
with ¢ € [Et‘%@—‘,}_), — £]. Deviating by setting a lower price for the sellers
cannot increase profits, because the price for the buyers is zero. Deviating
by setting a (little) higher price for the sellers, say ¢ + A with A > 0, and
consequently setting the highest possible price for the buyers, i.e., ¢? such
that ¢* + %(% — £) = p,, results in profits equal to (¢ + p, + (%’EA -
)3 - 2) which are maximal for A = 0 because ¢ > 1"'—1‘2,9—' Deviating by
setting a much higher price, i.e., ¢ + A and p, + §(¢ + A — p,) where A >
A* = 2, — 4~ 2 results in profits 22(p+A+7,+ 3(p+A—5,)) (B —p—A),
which is never optimal. The reason is that the derivative of these profits with
respect to A is equal to p, — P, — 20 —2A + %’-(ﬁl — ¢ — A) which is negative
at A*.

Q.E.D.

Proof of Proposition 3

For a = B the solution to the situation of no competition is the same as for
a < f. The only difference with the first part of the proof of Proposition 1 is
that the solution ¢} = ¢; = < ﬁ,—%,ﬁ,—% > =< P,—§,P,— 1 > cannot be
improved upon for a larger range of reservation prices, i.e., for all reservation
prices satisfying p,+p, < ¥. If the other firm charges prices < p, —%,p,— £ >,
deviating by setting lower prices, say < p; — 5 —A, P, — ; —A >, yields profits
(P +P—3— 2A)(31 + A). The derivative of these profits with respect to A is

equal to p, +P, — 5 —3A. So deviating is not optimal as long as p, +7, < ¥.

If the other firm charges prices < p; — §,P; — § >, deviating by setting higher
prices, say < p; —5+4A,P, — §+A >, yields profits (p, + 7§, — 5 +2A)(3 —2A).
The derivative of these profits w.r.t. A is equal to 2t — 2p, — 2p, — 4A.
This means that deviating by setting higher prices is not optimal as long as
phtp 2t

Q.E.D.
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Proof of Proposition 4 and Proposition 5

Consider the sitnation of strong competition. Because demand and supply
have to be equal in equilibrinm, we can substitute ¢ = ¢§ + (/)J' — ¢p into
maximization problem (6.4) for 7 # k € {1,2}. Il we denote the vector of
Lagrange multipliers by A; € RS, the corresponding Lagrangian for firm j,
j € {1,2}, reads £;(4},);) = (26} + & — dL)(h — ¢} + §) — Xiu(=4}) —
Aa(6) = B2 — Al — 88— 81) = Aja(0) + 62 — 6 — Ba) — A} + 64 +
$—2p) - Xjo(2¢% + &) — b + 3 — 2p,)- The first order conditions for profit
maximization for firm j, 7 € {1,2}, can be written then as

:“/’II: i ¢i = 4‘45;' +L+ AJl - A;'l ox ’\Jii = A]4 = /\js ¥= /\j(; =0
Aji(—=¢;) =0

A1'2(‘15; ‘ﬁl) =0

A,‘:;(d’i“d]‘: “¢,') =0

’\14(4’," i ﬂt’i = ‘/’l': = ﬁz) =0
Ns(bl + o3+ 5 —2p,) =0
Ajo(2¢E + 6} — b + 5 —2P,) =0
(—¢}) <0

(¢} =7) <0

(¢ — bk —4;) <0

(6} + 6t — bk —P) <0

(61 + ¢y +35—2p) <0

(268 + ¢} —bi+ 5 —2P;) <O
X020, € {1,2,3,4,5,6}.

Due to symmetry the first order conditions are solved by ¢ =< @' PP >
for j € {1,2}. Solving these equations we get

<p,l—p> il 0<p<p -5, F-Mm<p<t
=l = <0,p > if 1<e<P,—%
7T ) <p,0> il t<e<p —3

<P—ph—5> il B+P <3
where py > 4 and p, > L

The last thing we have to do is to check whether or not (any of) these

solutions can be improved upon.
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Recall that any solut.ion @1 = @3 =< p,v > to (6.4) satisfies 0 < p < p, -3
and 0 <v < p2 — %. First consider the situation where 0 < p < 5, — ¢ and
O<v<p—3i1If a. firm deviates by setting slightly lower prices, say y A
and v— A for some A > 0, profits are (u+v —2A)(} + A). The derivative of
these profits with respect to prices is equal to p + v — v, — 4A, so deviating
by setting lower prices is not optimal as long as g + v < t. Similarly we find
that deviating by setting higher prices is not optimal as long as u + v > t.
Combining these results gives that u + v = {. If prices increase more, the
situation of no competition occurs. This requires that A > A* = 25, — % —2p.
Profits are equal then to 2(2p + p, — §;, — 2A)(p; — # — A). One can check
that the derivative of these profits is negative at A*, so deviating to the
situation of no competition cannot be optimal. Next consider the situation
where one of the two prices is zero. Then we need only consider deviations
by setting higher prices. As shown before this means that u + v > ¢. Note
that the situation where both priccs are zero cannot occur. l"ina.lly consider
the situation where u = p, — & and (consequently) v = p, — L As shown in
Proposition 3, this can only be Nash as long as t < p, + 7, 5 3

Q.E.D.



29
References

BHATTACHARYA, U. AND A. YAVAS (1993), "In scarch of the right mid-
dleman,” Feonomics Lellers 42, 341-347.

BOYER, M. AND M. MOREAUX (1992), "Strategic market coverage in spa-
tial competition,” Inlernational Journal of Indusirial Organizalion i
299-326.

EsPINOSA, M.P. (1992), "On the efliciency of location decisions under dis-
criminatory pricing,” Inlernational Journal of Industrial Organizalion
10, 273-296.

GABSZEWICZ, J.J. AND J-F. Tuissk (1986), "Spatial competition and
the location of firms,” Fundamentals of Pure and Applicd Liconomics
4
5, 1-T1.

RUBINSTEIN, A. AND A. WOLINSKY (1985), "Equilibrium in a market
with sequential bargaining,” Feonomelrica 53, 1133-1151.

RUBINSTEIN, A. AND A. WOLINSKY (1987), ”Middlemen,” Quarlerly Jour-
nal of llconomics, 581-593.

Saror, S.C. (1979), "Monopolistic competition with outside goods,” Bell
Jouwrnal of Feonomics 10, 141-156.

SHAPLEY, L.S. AND M. Suusik (1972), ”The assignment. game, |: The
Core,” Inlernational Journal of Game Theory [, 111-130.

WeEBERS, H.M. (1991), ™ I'he location model with two periods of price com-
petition,” CentlER Discussion paper, 9168, Tilburg University, Tilburg.

Weskrs, H.M. (1995), "The generalized cirenlar model,” FEW Rescarch
Memorandum 685, ‘Tilburg University, ‘Tilburg.

YAvAs, A. (1992), "Markel makers versus match makers,” Jowrnal of I'i-
nancial Inlermedialion 2, 33-5H8.



9519

9520

9521

9522

9523

9524

9525

9526

9527

9528

9529

9530

9531

9532

9533

9534

9535

9536

9537

Author(s)

R.F. Hartl and P.M. Kort

A. Lejour

H.A. Keuzenkamp
E. van der Heijden
P. Bossaerts and
P. Hillion

S. Hochgiirtel,
R. Alessie and A. van Soest

C. Fernandez,
J. Osiewalski and
M.F.J. Steel

G.-J. Otten, P. Borm,
T. Storcken and S. Tijs

M. Lettau and H. Uhlig

F. van Megen, P. Borm,
and S. Tijs

H. Hamers

V. Bhaskar

E. Canton

J.J.G. Lemmen and
S.C.W. Eijffinger

P.W.J. De Bijl

F. de Jong and T. Nijman
B. Dutta,

A. van den Nouweland and
S. Tijs

B. Bensaid and O. Jeanne
E.C.M. van der Heijden,

J.H. M. Nelissen and
H.A.A. Verbon

Title

Optimal  Input  Substitution of a
Environmental Constraint

Firm Facing an

Cooperative and Competitive Policies in the EU: The
European Siamese Twin?
The Econometrics of the Holy Grail: A Critique

Opinions concerning Pension Systems.
Dutch Survey Data

An Analysis of

Local Parametric Analysis of Hedging in Discrete Time

Household Portfolio Allocation in the Netherlands: Saving
Accounts versus Stocks and Bonds

Inference Robustness in Multivariate Models with a Scale
Parameter

Decomposable Effectivity Functions

Rule of Thumb and Dynamic Programming

A Perfectness Concept for Multicriteria Games

On the Concavity of Delivery Games

On the Generic
Asymmetric Contests

Instability of Mixed Strategies in

Efficiency Wages and the Business Cycle

Financial Integration in Europe: Evidence from Euler
Equation Tests

Strategic Delegation of Responsibility in Competing Firms

High Frequency Analysis
Between Financial Markets

of Lead-Lag Relationships

Link Formation in Cooperative Situations

The Instability of Fixed Exchange Rate Systems when
Raising the Nominal Interest Rate is Costly

Altruism and Fairness in a Public Pension System



9538

9539

9540

9544

9545

9546

9547

9548

9550

9551

9552

9553

9554

9555

Author(s)

L. Meijdam and
H.A.A. Verbon

H. Huizinga

J. Miller

H. Huizinga

J.P.C. Kleijnen

H.L.F. de Groot and
A.B.T.M. van Schaik

C. Dustmann and
A. van Soest

C. Kilby
G.W.J. Hendrikse and
C.P. Veerman

R.M.W.J. Beetsma and
A.L. Bovenberg

R. Strausz

F. Verboven

R.C. Douven and
J.C. Engwerda

J.C. Engwerda and
A.J.T.M. Weeren

M. Das and A. van Soest
J. Suijs

M. Lettau and H. Uhlig

F.H. Page and
M.H. Wooders

Title

Aging and Public Pensions in an Overlapping-Generations
Model

International Trade and Migration in the Presence of Sector-
Specific Labor Quality Pricing Distortions

A Comment on Holmlund & Lindén’s "Job Matching,
Temporary Public Employment, and Unemployment”

Taxation and the Transfer of Technology by Multinational
Firms

Statistical Validation of Simulation Models: A Case Study

Relative Convergence in a Dual Economy with Tradeable
and Non-Tradeable Goods

Generalized Switching Regression Analysis of Private and
Public Sector Wage Structures in Germany

Supervision and Performance: The Case of World Bank
Projects

Marketing Cooperatives and Financial Structure

Designing Fiscal and Monetary Institutions in a Second-Best
World

Collusion and Renegotiation in a Principal-Supervisor-Agent
Relationship

Localized Competition, Multimarket
Collusive Behavior

Operation  and

Properties of N-person Axiomatic Bargaining Solutions if the
Pareto Frontier is Twice Differentiable and Strictly Concave

The Open-Loop Nash Equilibrium in LQ-Games Revisited
Expected and Realized Income Changes: Evidence from the

Dutch Socio-Economic Panel

On Incentive Compatibility and Budget Balancedness in

_ Public Decision Making

Can Habit Formation be Reconciled with Business Cycle
Facts?

The Partnered Core of an Economy



9556

9557

9558

9559

9560

9561

9562

9563

9564

9565

9566

9567

9568

9569

9570

9571

9572

9573

9574

9575

Author(s)

J. Stennek

K. Aardal and S. van Hoesel

R.M.W.J. Beetsma and
A.L. Bovenberg

R.M.W._J. Beetsma and
A.L. Bovenberg

R. Strausz

A. Lejour

J. Bouckaert
H. Haller

T. Chou and H. Haller
A. Blume

H. Uhlig

R.C.H. Cheng and
J.P.C. Kleijnen
M.F.J. Steel

M.P. Berg

F. Verboven

B. Melenberg and
A. van Soest

J. Stennek

E. van Damme

B. Gupta

A.B.T.M. van Schaik and
H.L.F. de Groot

Title

Competition Reduces X-Inefficiency. A Note on a Limited
Liability Mechanism

Polyhedral Techniques in Combinatorial Optimization

Designing Fiscal and Monetary Institutions for a European
Monetary Union

Monetary Union without Fiscal Coordination May Discipline
Policymakers

Delegation of Monitoring in a Principal-Agent Relationship

Social Insurance and the Completion of the Internal Market

Monopolistic Competition with a Mail Order Business
Household Decisions and Equilibrium Efficiency

The Division of Profit in Sequential Innovation
Reconsidered

Learning, Experimentation, and Long-Run Behavior in
Games

Transition and Financial Collapse

Optimal Design of Simulation Experiments with Nearly
Saturated Queues

Posterior Analysis of Stochastic Volatility Models with
Flexible Tails

Age-Dependent  Failure Modelling: A Hazard-Function
Approach

Testing for Monopoly Power when Products are
D i fferientiasilted i i
Quality

Semiparametric Estimation of Equivalence Scales Using
Subjective Information

Consumer’s Welfare and Change in Stochastic Partial-
Equilibrium Price

Game Theory: The Next Stage

Collusion in the Indian Tea Industry in the Great
Depression: An Analysis of Panel Data

Unemployment and Endogenous Growth



No.

9576

9577

9578

9579

9580

9581

9582

9583

9584

9585

9586

9587

9588

9589

9590

9591

9592

9593

9594

9595

Author(s)

A.J.T.M. Weeren,
J.M. Schumacher and
J.C. Engwerda

A. van den Nouweland,
S. Tijs and M. Wooders

Richard F. Hartl and
Peter M. Kort

S. Eijffinger and E. Schaling

Willem J.H. Van Groenendaal

M. Perry and P.J. Reny

H. Huizinga and S.B. Nielsen

-3

. Berglund and R. Kabir

. Janssen, T. de Kok and
. van der Duyn Schouten

oo lies]

E. Canton

E. Ley, M. Steel

[ 7]

. Eijffinger, J. de Haan

J. Suijs, P. Borm,
A. De Waegenaere, S. Tijs

J. Ziliak and T. Kniesner
M. van de Ven

C. Fernandez, M. Steel
K. Wirneryd

R. Alessie, A. Lusardi,
A. Kapteyn

R. Joosten and D. Talman

E. Calvo, J. Lasaga
and A. v.d. Nouweland

Title

Coordination in Continuously Repeated Games

Axiomatizations of Lindahl and Ratio Equilibria in Public
Good Economies

Capital Accumulation of a Firm Facing an Emissions Tax
Optimal Commitment in an Open Economy: Credibility Vs.
Flexibility

Estimating Net Present Value Variability for Deterministic
Models

A General Solution to King Solomon’s Dilemma

Capital Income and Profits Taxation with Foreign
Ownership of Firms

What Explains the Difference Between the Futures’ Price
and its "Fair" Value? Evidence from the European Options
Exchange

Approximations for the Delivery Splitting Model

Labour Supply Shocks and Neoclassical Theory
A Model of Management Teams
The Political Economy of Central Bank Independence

Cooperative games with stochastic payoffs

Estimating Life-Cycle Labor Tax Effects
Public pensions in a Representative Democracy
Reference Priors in Non-Normal Location Problems

Demystitifying Rational Expectations Theory through an
Economic-Psychological Model

Saving and Wealth Holdings of the Elderly
A Globally Convergent Price Adjustment Process for
Exchange Economies

Probabilistic graphs in cooperative games:
a model inspired by voting situations



No.

9596

9597

9598

9599

95100

95101

95102

95103

95104

95105

95106

95107

95108

Author(s)

R. Douven and J. Plasman

H. Uhlig

M. Lettau and T. Van Zandt

H. Bloemen

J. Blanc and L. Lenzini

R. Beetsma and L. Bovenberg

P. de Bijl

F. Kumay

M. Vizquez-Brage, A. van
den Nouweland, 1. Garcia-
Jurado

Y. Kwan and G. Chow

P. Verheyen

J. Miller

C. van Raalte and
H. Webers

Title

Convergence and International Policy Coordination in the
EU: a Dynamic Games Approach

A Toolkit Analyzing Nonlinear Dynamic Stochastic Models
Easily

Robustness of Adaptive Expectations as an Equilibrium
Selection Device

The Relation between Wealth and Labour Market
Transitions: an Empirical Study for the Netherlands

Analysis of Commmunication Systems with Timed Token
Protocols using the Power-Series Algorithm

The Interaction of Fiscal and Monetary Policy in a
Monetary Union: Balancing Credibility and Flexibility

Aftermarkets: The Monopoly Case

Unanticipated Money and the Demand for Foreign Assets -
A Rational Expectations Approach

Owen’s Coalitional Value and Aircraft Landing Fees

Estimating Economic Effects of the Great Leap Forward and
the Cultural Revolution in China

The missing Link in Budget Models of Nonprofit
Institutions; Two Practical Dutch Applications

Should we Offer the Unemployment Places on  Labour
Market Programmes With the Intention That They Reject
Them?

Statial Competition with Intermediated matching



P.O. BOX 90153. 5000 | F Tl RIIRA THE NETUER| ANDS
Bibliotheek K. U. Brabant

17 OO0 01240907 5



	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22
	page 23
	page 24
	page 25
	page 26
	page 27
	page 28
	page 29
	page 30
	page 31
	page 32
	page 33
	page 34
	page 35
	page 36
	page 37
	page 38
	page 39
	page 40

