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A MECHANISM FOR META-BARGAINING PROBLEMS

M2 Carmen Marco, Josep E. Peris & Begofia Subiza

ABSTRACT

Consider a two-person bargaining problem, where both agents have a
particular notion of what would be a just solution outcome. In case their
opinions differ, a procedure which leads to a compromise between the two
different views is needed. In this paper we propose a mechanism to solve this

kind of conflict. Furthermore, we characterize it axiomatically.
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1.- INTRODUCTION

A two-person bargaining situation appears when two individuals are faced
with several possible contractual agreements which are beneficial to both of
them, but their interests are not entirely identical. How these people decide
on a specific result when faced with this kind of situation has been

extensively studied in different ways.

A fundamental contribution was furnished by Nash in 1950 who introduced
an idealized representation of bargaining situations and provided the
axiomatic methodology in order to solve them. According to this approach a
solution is sustained by a set of properties which can be interpreted as the
ethical criteria of an impartial arbitrator whose role is to recommend a
compromise. Since then, several solution concepts have appeared in the

literature (see, for instance, Thomson (1995) for a survey).

At present, the multiplicity of reasonable criteria from a normative
point of view leads to a dilemma. If the agents agree on one of them, this
should be applied. But what happens if the agents’ criteria are different?
Could this fact be considered in the model of bargaining?. The following
situation, analyzed in some experiments by Roth and Murnighan (1982), shows

how in real bargaining the agents support different criteria.

Two sub jects are given one hundred lottery tickets to divide between
them. FEach subject’s chance of winning a prize is proportional to

the number of lottery tickets he receives in the bargaining, but the




money values of prizes is different for the two players: $20 for the

first one and $5 for the second.

The experimental results show that there are two focal proposals: split
the expected prize equally (20 and 80 tickets respectively, egalitarian
solution) and split the lottery tickets equally (50 and 50 tickets, Nash or
Kalai-Smorodinsky solutions). The final outcome occupies a spectrum between
these two solutions. In Roth and Murnighan’s words, “the observed results
suggest that theories which depend only on the feasible set and on the
status-quo are insufficiently powerful to capture the complexity of this kind

of bargaining".

Van Damme (1986) introduced a model, which he called meta-bargaining
problem, which considers that the agents support different solution concepts
and he proposed a mechanism to solve this kind of situation. He defended it
from a strategic point of view.

The aim of this paper is to propose an alternative mechanism for
meta-bargaining problems. However, contrary to the van Damme approach, we are
interested in the normative approach, that is, we look for a mechanism being

the only one satisfying some "desirable" properties.

The paper is organized as follows: in Section 2 the formal model is
presented and in Section 3 the Unanimous-Concession mechanism is introduced.
Section 4 is devoted to the axiomatic study of this mechanism. Some final
comments close the paper. The notation used throughout the paper is relegated

to an appendix.




2.- PRELIMINARIES

Following Nash (1950), a two-person bargaining problem is a pair (S,d),
where S is a subset of R® and d is a point in S. The points in S represent the
feasible utility levels that the individuals can reach if they agree. If this

is not the case, then they end up at the disagreement point d.

We will denote by 5% the class of two-person bargaining problems (S,d)
such that: 1. S is convex, closed and bounded from above
2. S is comprehensive, that is if x € S and x > v, then y € S

3. There exists x € S such that x > d

A solution for bargaining problems is a single-valued function

f: £%— R® such that for all (S,d) € £%, f(S,d) € S, and f(S,d) > d.

Note that this is not the usual definition of the solution, since we are
asking for single-valued and individually rational (f(S,d) > d) solution

concepts.

Definition 1.- A two-person meta-bargaining problem is a triple [(S,d);f,gl
where (S,d) € 5% and f,g: s s R® are two solutions for bargaining problems
supported by the agents, such that they belong to a specified family & of

possible solutions.
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5 the class of two-person meta-bargaining problems.

We will denote by Z




Definition 2.- A mechanism for meta-bargaining problems is a single valued

function M: &2 —s R® such that for any [(S,d);f,gl € o M[(S,d);f,gl € S

F 7
and MI(S,d);f,g;] > d.

Remark 1.- If d e 8(S), then (S,d) ¢ =° and [(S,d):f,g] ¢ 2; . In this case we

will use the notation MI(S,d);f,g]l = sup { x € S | x > d }.

Remark 2.- Given a mechanism for meta-bargaining problems for fixed solutions

f and g, MI(.,.);f,g] is a solution concept for bargaining problems.

Remark 3.- In order to define a mechanism for meta-bargaining problems, it is
important to choose the appropriate domain of criteria that can be supported
by the agents for two reasons: on the one hand, it should contain the
solutions which, in general, can be considered fair for bargaining problems;
and, on the other hand, it is needed to ensure the existence of the mechanism.
For instance, the domain of solutions of van Damme’s mechanism consists on
the family of solutions satisfying Pareto optimality, scale invariance,
symmetry and risk sensitivity. Moreover he assumes that each agent’s proposal

gives more utility to himself than his opponent’s does.




3.- THE UNANIMOUS-CONCESSION MECHANISM

Definition 3.- In the class of two-person meta-bargaining problems

22 the Unanimous-Concession mechanism, U: Z§—> IRZ, is defined as follows:

F

let [(S,d);f,gl € Z; , then UI[(S,d);f,g]l = Lim vk where the sequence v s
k> ®
constructed in the following way:
v1 =d
and for k e N, k > 1
v = inf {£(S,v° ), g(s,v" M) it v e int(S)
v o= 1 if v e a(s)

The interpretation of this mechanism is as follows: each agent has his
own proposal, given by the solution functions f and g; thus, for a bargaining
problem (S,d), the solution outcome is the result of a step-by-step bargaining
process from the disagreement point: at the first step, each agent concedes to
the other, an amount according to a unanimous criterion, namely, the maximum
amount on which both agents agree. So these concessions appear in a "natural”
way (v2 denotes this point). Then, in the next step, each agent applies his
solution concept to find the outcome solution of the new bargaining problem
(S,vz) and repeats the process until they both converge in a common solution
(see Figure 1). Note that we do not propose a step-by-step process, but only
supply a rational psychological model that supports the proposed solution

Ul(S,d);f,gl, which is the limit of the process.
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The next result proves that this process converges to a point in the

feasible set S in every domain ¥.

Theorem 1.~ U is a mechanism for two-person meta-bargaining problems.

Proof’:
Being f, g € ¥, then Ve > v¥! and the sequence is increasing and bounded.

Since S is closed, it converges to a unique point v¥ € S, which is greater

than or equal to d by construction.g

Depending on the solution functions f and g supported by the agents, the
outcome proposed by the Unanimous-Concession mechanism could be the
disagreement point (for instance, if each agent 1is dictatorial in his
proposal), or an interior or boundary one. This fact will be discussed in the

next Section, where we analyze the properties of the proposed solution.

Anbarci and Yi (1992) presented a mechanism with a similar idea: to
improve the disagreement point by considering the point at which both
proposals coincide (they called it Minimal Agreement Procedure). In order to
define the mechanism, they construct two sequences representing the solution
outcomes of the two agents in the boundary of S. The proposed result is the
limit of both sequences when they exist and coincide. They showed the
convergence of such a procedure for a determined set of solutions proposed by
the agents, but they did not analyze it from a strategic nor axiomatic point

of view.

If we compare our mechanism with the Minimal Agreement Procedure, the

idea is essentially the same. But some remarks are needed in order to point
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out some shortcomings within Anbarci and Yi’s work. On the one hand, the proof
of the existence result is incorrect as Example 1 shows. On the other hand,
Anbarci and Yi restrict the family of acceptable solutions to the ones which
satisfy midpoint domination and that in all steps the proposal made by each

agent gives more to himself than his opponent gives him, that is,
fl(S,vk) > gl(S,vk) and gZ(S,vk) > fz(S,vk) for all k.

The former assumption, in spite of appearing to be an innocuous condition, is
very strong: it does not allow players, for instance, to support Nash and
Kalai~-Smorodinsky solutions, since the order in which these solutions appear

could change from one step to another (this fact is shown in Example 2).

EXAMPLE 1
Let S = ComCo {(0,3),(2,3),(3,0)) and let d = (0,0). If f(S,d) = (2,3)
and g(S,d) = (1.5,3), thus d® = (1.5,3) and the procedure defined by Anbarci

and Yi cannot continue.

EXAMPLE 2
Let S = ComCo {(0,3),(2.5,2.25),(3.2),(3,0)} and let d = (0,0). Thus if
f is the Nash solution and g is the Kalai-Smorodinsky one, in the first stage

fl(S,dl) > gl(S,dl), but in the second one the converse inequality holds.

The aforementioned deficiencies are solved in our approach and the
Unanimous-Concession mechanism exists in a wider class of admissible solution
concepts supported by the agents. Anyway, in the family where the Minimal
Agreement mechanism is well defined, it coincides with the

Unanimous~-Concession mechanism.
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4.- PROPERTIES: AXIOMATIC CHARACTERIZATION

The formulation of a solution in the Axiomatic Theory of Bargaining
consists of formalizing a group of "desirable" properties that a solution
should satisfy as axioms, and establishing the existence of a unique
alternative for each conflict verifying all of them. We will consider two
kinds of axioms for meta-bargaining problems. As we have commented, for fixed
f and g, M{(.,.);f‘,é] is a classical bargaining solution and, as such, it
could verify the usual axioms in this context. On the other hand, for a fixed
(S,d), MI(S,d);.,.] depends on the solution supported by the agents, and some

new properties can be defined in order to analyze the behavior of the

mechanism when the agents’ proposals change.

The following classical bargaining axioms, which will be wused in the
remainder of the paper, are standard in the literature, its interpretations

can be found in Thomson (1995).

A solution f: 22——> [Rz is said to be:

(WPO) Weak Pareto optimal if for all (S,d) € 52 , f(S,d) € WPO(S).
(PO) Pareto optimal if for all (S,d) e %, f(S,d) € PO(S).
(SIR) Strong individually rational if for all (S,d) € 5° , f(s,dy > d

(d-CONT) Continuous with respect to the disagreement point if for any sequence
{d"} which converges onto d, if the problems (S,d), (s,d") e s% for all n,

then the sequence {f(S,d")} converges onto f(S,d).
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It is quite straightforward to extend these conditions to mechanisms for

meta-bargaining problems as follows:

A meta-bargaining mechanism, M: Z;H IRZ , 1Is said to be weak Pareto
optimal (WPO) [Pareto optimal (PO)] if for any f,g € F , MI(.,.);f,g] is WPO
[resp. PO]. It is said to be strong individually rational (SIR) if for any
f,e € ¥ , MI(,.);f,g]l is SIR. It said to be continuous with respect to the

disagreement point (d-CONT) if for any f,g € ¥ , MI(.,.);f,g] is d-CONT.

Now, we introduce some new properties that have sense in the context of

meta-bargaining problems.

(IM) Impartiality: For all [(S,d);f,g] € Z; , MI(S,d);f,g]l = MIi(S,d);g,fl.
Impartiality says that all the opinions within the class of admissible

ones ¥, should have the same value, regardless of whose opinion it is. We

think this is a "natural" condition to demand from the mechanism when the

solutions proposed by agents represent their ethical principles.

This is a property that van Damme or Anbarci and Yi’s mechanisms do not
verify, since they assume that the proposal of each agent gives more to
himself that his opponent’s does. So, if a problem [(S,d);f,g]l can be
considered in their domain, the situation [(S,d);g,f] cannot. Consequently,
the agents are not treated equally: the set of possible fair criteria, in
fact, is different for both of them. The bankruptcy problems, which can be
analyzed through a cooperative bargaining approach (see Dagan and Volij

(1993)) are a clear illustration of this. The agents will propose a solution
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(proportional with respect to the claims, equal-loss from the claims,...)
which will only depend on justice criteria and not on the claims of a
particular problem. Then, from a normative point of view, it does not make
sense to demand that each agent’s proposal provides more utility for himself

than his opponent’s does.

(UN) Unanimity. If f(S,d) = g(S,d), then MI(S,d);f,gl = f(S,d).
Unanimity says that when the agents agree on which the appropriate

criterion is, this should be applied.

When we allow the agents to propose solutions which are not efficient,
this property is not, in general, compatible with weak Pareto optimality of
the mechanism. In order to obtain the compatibility of both conditions, we

introduce the following axiom.

(ImDP) Improvement of dominated proposals.
For all [(S,d);f,g] € £ , if f(S,d) < g(S,d) then

MI(S,d);f,g] = MI(S,f(S,d));f,gl
And analogously, if g(S,d) < f(S,d) then

MI(S,d);f,g]l = MI(S,g(S,d));f, gl

Improvement of dominated proposals says that if one of the proposals is

below the other one, the result of the problem with the lower proposal as a
disagreement point coincides with the result of the initial problem. When f
and g are Pareto optimal solutions, this property coincides with unanimity.
Moreover, it implies that the outcome of the mechanism is above the dominated

proposal.
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(MAP) Monotonicity with respect to the agent’s proposal.

For all f,f’,g € ¥ such that g1 < f; < f1 and 1"’2 = f

A

g,

M [(S,d);f",g] < M[(S,d)if,gl for all (S,d) € =°.

g,

And analogously, for all f,g’,g € ¥ such that g < 5

A
UQM
A

fl and f2 = g;
M_[(S,d)if,g] > M [(S,d)if,g’] for all (S,d) € =".

Monotonicity with respect to the agent’s proposal means that if the
solutions supported by one agent does not change and the proposal of the other
agent only changes by increasing the possible payoff for himself, then the

mechanism should not decrease the outcome assigned to this agent with respect

to the initial result.

We are interested in defining the unique mechanism which verifies SIR,
PO, IM, ImDP and MAP. It is easy to observe that the Unanimous-Concession
mechanism, in general, does not verify weak Pareto optimality although f and g
do. If we ask for a mechanism to satisfy weak Pareto optimality, we must
restrict the class of acceptable solutions for the agents. From now on, we

consider the class
?1 ={fe¥ j f is (d-CONT) and (SIR) }

Theorem 2.- In the class of meta-bargaining problems 2; the Uranimous-
1

Concession mechanism verifies WPO, SIR and d-CONT.

Proof:

By construction, if f and g are SIR, so is the Unanimous-Concession
mechanism. Now if we suppose that WPO does not hold for the
Unanimous-Concession mechanism, let [(S,d);f,g] € 2; such that

1
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U[(S,d);f,gl = v* = (VT,V;) € int(S)
where

v* = m min (fl(S,vk),gl(S,vk))

. , k k
v¥* = Bf(m min (fz(S,v ),gZ(S,v ))

thus there is a subsequence such that (without loss of generality)
. K
v* = im f (S,v)
1 K 1

Consider the sequence (Vk}. Thus it converges to v* and by applying

d-CONT to f, VT = fl(S,v*) which contradicts the fact that f(S,d*) is SIR.

In order to prove that the Unanimous-Concession mechanism verifies
d—CONT,\ let f,g be two fixed solutions in ??1 , and let (S,d") e 5% a sequence
of problems ‘such that {d"} converges onto d e int(S). As the function inf is
continuous, and f,g are d-CONT, the sequence inf {f(S,dn),g(S,dn)) converges
onto inf {f(S,d),g(S,d)}, that is ™% converges onto v2, By applying the

2

same argument to the problems (S,(v")%), we obtain that ((vn)a} converges onto

3 . n
v, and successively, {(v )*} converges onto v*.g

Remark 4.- Note that in the class ?1 the Unanimous-Concession mechanism
satisfies WPO even if the agents’ proposals do not verify WPO. In order to
obtain this property, other possible classes could be used, such as the ones
used by van Damme or by Anbarci and Yi. Also note that whenever f and g are in

the class ?1 so is the bargaining solution U[(.,.);f,gl.
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In order to obtain a Pareto optimal (PO) mechanism in the same class
551 , we are going to modify the Unanimous-Concession mechanism following the

standard method of constructing its lexicographic extension.

s g o 2
Definition 4.- In the class of two-person meta-bargaining problems X, the
1
Extended Unanimous-Concession mechanism, U*: Zi _— {Rz , is defined as the

F
1

lexicographical extension of U[(S,d);f,gl, for any [(S,d);f,g] in Z; .
1

In R® this extension, being UI(S,d);f,g)] weak Pareto, can be expressed

as U*[(S,d);f,gl = sup{xeS | x > Ul(s,d);f,gl ).

Theorem 3.- The Extended Unanimous-Concession mechanism U* is the only

mechanism in the class of meta-bargaining problems Z; verifying IM, ImDP,
1

MAP, SIR and PO.

Proof:

We have already seen that U is SIR in the class of meta-bargaining

2

F
1

problems X and by construction so is U*. Also, by definition, U* is PO. On

the other hand, it is easy to prove that U* verifies IM, ImDP, and MAP given
the properties of the inf function, and the way of constructing the solution.
In order to prove the uniqueness, let G be any meta-bargaining mechanism

with the aforementioned properties. Now given [(S,d);f.g] € Z; define
1

£(S,d) it f(S,d) > g/(S,d)
£%(S,d) =
g(s,d) it g(s,d) > f (S.d)
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g(s,d) if  £*(s,d)

g*(S,d) =

f(s,d) if  *(s,d)

By applying IM,

GI(S,d);f,gl = GI(S,d);f*,g*]

f(S,d)

g(s,d)

since in any problem (S,d) the proposals given by (f,g) are the same as the

one given by (f* g*). First we consider the case in which none of the

following inequalities are fulfilled: f(S,d) < g(S,d) or

this case if we consider

£7(S,d) = inf (f*(S,d),g*(S,d))

it is verified that

fT(S,d) > f’l(S,d) = g’:(S,d)

f;(S,d) f;(S,d) < g:(S,d)

and applying MAP to the problems [(S,d);f*,g*] [(S,d);f’,g*]
Gl[(S,d);f,g] = Gl[(S,d);f*,g*] > Gl{(S,d);f’,g]

and applying ImPD to the problem [(S,d);f’,gl

Gl[(S,d);f’,g] = Gl[(S,f’(S,d));f’,g3

19
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Once again it is possible to apply ImDP, but now to the problem
[(S,£°(S,d));f’,g] and by repeating successively this process, and from the

definition of U[(S,d);f,gl,

Gl[(S,d);f’,g]= Ul[(S,d);f’,g]

which in turn, as a result of the properties of the Unanimous-Concession

mechanism, is equal to

Ul[(S,d);f*,g*] = Ul[(S,d);f,g],

that is,

Gl[(S,d);f,g] > Ul[(S,d);f,g]

With an analogous argument, by taking g'(S,d) = inf (f*(S,d),g*(s,d)), we will

obtain that

G [(S,d)f,gl > U [(S,d)f g)

but verifying the solutions G and U* PO, and U* being the lexicographical
extension of U, then both coincide. In the remaining cases we can suppose,
without loss of generality, that f(S,d) < g(S,d) and then the condition ImDP

implies that

Gl(S,d);f,g] = GI(S,f(S,d));f,g] and

i

Ul(S,d);f,g] = UI(S,f(S,d));f,gl
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In this new problem we repeat the above argument and, if in all cases there
always exists a proposal which is greater than the other, this process will
converge, by strong individual rationality and Pareto optimality, to the

proposal made by the Extended Unanimous-Concession mechanism.g

It is worth noticing the independence of the axioms characterizing the
Extended Unanimous-Concession mechanism (theorem 4). The following examples

establish them.

(1) The Unanimous-Concession mechanism satisfies all the axioms except PO.
(ii) The mechanism which provides for any [(S,d);f,gl € Z; the Nash solution
for bargaining problems, fails to be ImPD but satisfies the rest of the
axioms.

(iii) The mechanism which assigns the lexicographic extension of the
Dictatorial criterion of agent i for all [(S,d);f,gl € Z; verifies PO, IM,

ImPD and MAP but does not satisfy SIR.

(iv) The following mechanism verifies all the axioms except MAP.

MI(S,f(S,d);f,gl if £(S,d) < g(S,d)
MI(S,d);f,gl = { MI(S,g(S,d));f,gl if g(s,d) < f(s,d)
Nash solution of (S,d) otherwise
v) IM fails to be satisfied by the mechanism defined as follows,

f(s,d) if f(S,d) € PO(S) and g(S,d) < f(S,d) does not hold

MI(S,d);f, gl =
U*[(S,d);f,gl otherwise

but this mechanism verifies PO, SIR, ImPD and MAP.
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FINAL COMMENTS

In this paper we defend the Unanimous-Concession mechanism for
meta-bargaining problems from a normative point of view. We introduce some
properties, which we consider to be reasonable, about the behavior of
mechanisms which try to conciliate different distribution principles and show
that the Unanimous-Concession mechanism is the only one satisfying all of

them.

It is worth noticing the differences between this work and the other two
commented throughout the paper: van Damme’s mechanism is based on the
renouncement of payoffs greater than those demanded by and for oneself,
whereas the idea behind the Unanimous-Concession mechanism is that each agent
ensures for himself the worst of the different utility levels proposed for
him. On the other hand, the class of admissible solutions where our mechanism
exists is wider than those allowed by van Damme or Anbarci and Yi. Finally, in
this paper we adopt the axiomatic approach to analyze the conflicts at hand,
the main interest of van Damme’s work being the strategic study of these

problems.
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APPENDTIX

Vector notation: for x,y € [RZ, S ¢ (R2

X >y means X Z V. for all i = 1,2
- 1 1

ka3
v

y means X >y and x #y

X >y  means X, > v, for all i = 1,2

inf {x,y} = (min (xl,yl},min {xz,yz))

sup {x,y} = (max (xl,yl),max (xz,yz})

WPO(S) is the set of weak Pareto optimal points of S
WPO(S) = {x e S | VX’ERZ, X’ >x =3 X ¢S )

PO(S) is the set of Pareto optimal points of S

POS) ={xeS | Vx eR, X >x 5 x ¢85}

Topological notation: for S < R

int(S) stands by the interior of set S

a(s) stands by the boundary of S

. . 2
Convexity notation: for A € R

Co(A) will denote the convex hull of A

ComCo(A) will denote the comprehensive and convex hull of A

ComCo(A) = { x € R | x <z for some z € Co(A) )

23



REFERENCES

Anbarci N, Yi G (1992) A Meta~-Allocation Mechanism in Cooperative Bargaining.

Economics Letters 38: 175-179.

Dagan N, Volij O (1993) The Bankruptcy Problem: A Cooperative Bargaining

Approach. Mathematical Social Sciences 26: 287-297.

Kalai E (1977) Proportional Solutions to Bargaining Situations: Interpersonal

Utility Comparison. Econometrica 45: 1623-1630.

Kalai E, Smorodinsky M (1975) Other Solutions to Nash’s Bargaining Problem.

Fconometrica 43: 513-518.

Nash J F (1950) The Bargaining Problem. Econometrica 18: 155-162.

Roth A E, Murnighan J K (1982) The Role of Information in Bargaining: An

Experimental Study. Econometrica 50: 1123-1142.

Thomson W (1995) Bargaining Theory: The Axiomatic Approach. Cambridge

University Press, New York.

Van Damme E (1986) The Nash Bargaining Solution is Optimal. Journal of

Economic Theory 38: 78-100.

24




WP-AD 92-01

WP-AD 92-02

WP-AD 92-03

WP-AD 92-04

PUBLISHED ISSUES’

"Inspections in Models of Adverse Selection”
1. Ortuio. May 1992.

"A Note on the Equal-Loss Principle for Bargaining Problems”
C. Herrero, M.C. Marco. May 1992.

"Numerical Representation of Partial Orderings”
C. Herrero, B. Subiza. July 1992.

"Differentiability of the Value Function in Stochastic Models"
A .M. Gallego. July 1992.

J

WP-AD 92-05 "Individually Rational Equal Loss Principle for Bargaining Problems’

C. Herrero, M.C. Marco. November 1992.
WP-AD 92-06 "On the Non-Cooperative Foundations of Cooperative Bargaining"
L.C. Corchén, K. Ritzberger. November 1992.

"Maximal Elements of Non Necessarily Acyclic Binary Relations"
J.E. Peris, B. Subiza. December 1992.

WP-AD 92-07

WP-AD 92-08 "Non-Bayesian Learning Under Imprecise Perceptions”

F. Vega-Redondo. December 1992.

"Distribution of Income and Aggregation of Demand"
F. Marhuenda. December 1992.

WP-AD 92-09

"Multilevel Evolution in Games"
J. Canals, F. Vega-Redondo. December 1992.

WP-AD 92-10

WP-AD 93-01 "Introspection and Equilibrium Selection in 2x2 Matrix Games'

G. Olcina, A. Urbano. May 1993.
WP-AD 93-02  "Credible Implementation”
B. Chakravorti, L. Corchén, S. Wilkie. May 1993.

"A Characterization of the Extended Claim-Egalitarian Solution"
M.C. Marco. May 1993.

WP-AD 93-03

WP-AD 93-04 "Industrial Dynamics, Path-Dependence and Technological Change"

F. Vega-Redondo. July 1993.
WP-AD 93-05 "Shaping Long-Run Expectations in Problems of Coordination"
F. Vega-Redondo. July 1993.
WP-AD 93-06 "On the Generic Impossibility of Truthful Behavior: A Simple Approach”
C. Bevid, L.C. Corchén. July 1993.
WP-AD 93-07 "Cournot Oligopoly with *Almost’ Identical Convex Costs"
N.S. Kukushkin. July 1993.

* Please contact [VIE’s Publications Department to obtain a list of publications previous to 1992.

25




WP-AD 93-08

WP-AD 93-09

WP-AD 93-10

WP-AD 93-11

WP-AD 93-12

WP-AD 93-13

WP-AD 94-01

WP-AD 94-02

WP-AD 94-03

WP-AD 94-04

WP-AD 94-05

WP-AD 94-06

WP-AD 94-07

WP-AD 94-08

WP-AD 94-09

WP-AD 94-10

WP-AD 94-11

"Comparative Statics for Market Games: The Strong Concavity Case"
L.C. Corchén. July 1993.

"Numerical Representation of Acyclic Preferences"”
B. Subiza. October 1993.

"Dual Approaches to Utility"
M. Browning. October 1993.

"On the Evolution of Cooperation in General Games of Common Interest”
F. Vega-Redondo. December 1993.

"Divisionalization in Markets with Heterogeneous Goods"
M. Gonzilez-Maestre. December 1993.

"Endogenous Reference Points and the Adjusted Proportional Solution for Bargaining

Problems with Claims"
C. Herrero. December 1993.

"Equal Split Guarantee Solution in Economies with Indivisible Goods Consistency and

Population Monotonicity"
C. Bevid. March 1994.

"Expectations, Drift and Volatility in Evolutionary Games"
F. Vega-Redondo. March 1994.

"Expectations, Institutions and Growth"
F. Vega-Redondo. March 1994.

"A Demand Function for Pseudotransitive Preferences”
J.E. Peris, B. Subiza. March 1994.

"Fair Allocation in a General Model with Indivisible Goods"
C. Bevid. May 1994.

"Honesty Versus Progressiveness in Income Tax Enforcement Problems”
F. Marhuenda, 1. Ortufio-Ortin. May 1994.

"Existence and Efficiency of Equilibrium in Economies with Increasing Returns to Scale: An
Exposition"
A. Villar. May 1994.

"Stability of Mixed Equilibria in Interactions Between Two Populations”
A. Vasin. May 1994.

"Imperfectly Competitive Markets, Trade Unions and Inflation: Do Imperfectly Competitive
Markets Transmit More Inflation Than Perfectly Competitive Ones? A Theoretical Appraisal”
L. Corchén. June 1994.

"On the Competitive Effects of Divisionalization"
L. Corchén, M. Gonzilez-Maestre. June 1994,

"Efficient Solutions for Bargaining Problems with Claims"
M.C. Marco-Gil. June 1994.

26




9%

WP-AD 94-12

WP-AD 94-13

WP-AD 94-14

WP-AD 94-15

WP-AD 94-16

WP-AD 94-17

WP-AD 94-18

WP-AD 94-19

WP-AD 95-01

WP-AD 95-02

WP-AD 95-03

WP-AD 95-04

WP-AD 95-05

WP-AD 95-06

WP-AD 95-07

WP-AD 95-08

WP-AD 95-09

WP-AD 95-10

"Existence and Optimality of Social Equilibrium with Many Convex and Nonconvex Firms"
A. Villar. July 1994. -

"Revealed Preference Axioms for Rational Choice on Nonfinite Sets"
J.E. Peris, M.C. Sdnchez, B. Subiza. July 1994.

"Market Learning and Price-Dispersion”
M.D. Alepuz, A. Urbano. July 1994.

"Bargaining with Reference Points - Bargaining with Claims: Egalitarian Solutions
Reexamined"”

C. Herrero. September 1994.

"The Importance of Fixed Costs in the Design of Trade Policies: An Exercise in the Theory
of Second Best", L. Corchén, M. Gonzdlez-Maestre. September 1994.

"Computers, Productivity and Market Structure”
L. Corchén, S. Wilkie. October 1994,

"Fiscal Policy Restrictions in a Monetary System: The Case of Spain”
M.1. Escobedo, I. Maule6n. December 1994.

"Pareto Optimal Improvements for Sunspots: The Golden Rule as a Target for Stabilization"
S.K. Chattopadhyay. December 1994.

"Cost Monotonic Mechanisms"
M. Ginés, F. Marhuenda. March 1995.

"Implementation of the Walrasian Correspondence by Market Games"
L. Corchén, S. Wilkie. March 1995.

"Terms-of-Trade and the Current Account: A Two-Country/Two-Sector Growth Model"
M.D. Guillé. March 1995.

"Exchange-Proofness or Divorce-Proofness? Stability in One-Sided Matching Markets”
J. Alcalde. March 1995.

"Implementation of Stable Solutions to Marriage Problems"
J. Alcalde. March 1995.

"Capabilities and Utilities"
C. Herrero. March 1995.

"Rational Choice on Nonfinite Sets by Means of Expansion-Contraction Axioms"
M.C. Sdnchez. March 1995.

"Veto in Fixed Agenda Social Choice Correspondences”
M.C. Sdnchez, J.E. Peris. March 1995.

"Temporary Equilibrium Dynamics with Bayesian Learning”
S. Chatterji. March 1995.

"Existence of Maximal Elements in a Binary Relation Relaxing the Convexity Condition”
J.V. Llinares. May 1995.

27




WP-AD 95-11

WP-AD 95-12

WP-AD 95-13

WP-AD 95-14

WP-AD 95-15

WP-AD 95-16

WP-AD 95-17

WP-AD 95-18

WP-AD 95-19

WP-AD 95-20

WP-AD 95-21

"Three Kinds of Utility Functions from the Measure Concept”
J.E. Perns, B. Subiza. May 1995.

't

"Classical Equilibrium with Increasing Returns'
A. Villar. May 1995.

"Bargaining with Claims in Economic Environments”
C. Herrero. May 1995.

t

"The Theory of Implementation when the Planner is a Player"
S. Baliga, L. Corchén, T. Sjdstrém. May 1995.

"Popular Support for Progressive Taxation"
F. Marhuenda, I. Ortufio. May 1995.

"Expanded Version of Regret Theory: Experimental Test"
R. Sirvent, J. Tomds. July 1995.

"Unified Treatment of the Problem of Existence of Maximal Elements in Binary Relations.

A Characterization”
J.V. Llinares. July 1995.

"A Note on Stability of Best Reply and Gradient Systems with Applications to Imperfectly
Competitive Models"

L.C. Corchén, A. Mas-Colell. July 1995.

"Redistribution and Individual Characteristics”
I. Iturbe-Ormaetxe. September 1995.

"A Mechanism for Meta-Bargaining Problems”
M?2. C. Marco, J. E. Peris, B. Subiza. September 1995.

"Signalling Games and Incentive Dominance"
G. Olcina, A. Urbano. September 1995.

28



