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Abstract

The purpose of thils paper 13 to axiométically characterize a
Compromise Solutiaon for claims problems ¥hich satisfies
invariance under atffine utility transformationz. The more well-
known solution§ for claims problems do not satisfy this property.
"This i3 a maﬁor deficiency of the latter class of 3olutions, as
they fail to predict appropriate responsiveness to risk aversion

by onesg opponents. Our solution ovarcomes this deficlency.



't. Introduction :- The purpose of this paper is to axiomatically

»

:'Qharacterize a .Compromise Solution for <c¢claims problems which
'Taatisfies invariance under affine utility transformations. The
'mdre well-known solutions for claims problems do not satisfy this
property. This is a major deficiency of the latter <class of
solutions, as they fail to predict appropriate tespopsiveness to
risk aversion by onez opponenta. OQur solution overcaomes this
deficiency.:

Fallowing Richter (1922), Yu (1985), Young (1387), Lahirl
(1991) and Thomson (forthcoming), we define a n-perscon claims
problem in the following fashion :

Let sng be compact and convex: let PO(S)Y = (xe S5/¥yes
{ggk => y=x1} denote the set of Pareto-optimal points of S; and
let céR® be such that there exists x €S for which ¢>>x. Then tﬁe
4ordered pair (5,c) will be called a claims problem. Let =" denote
the class of clatms problems as defined above. In the sequel we
shall find the following property as an useful aid in aur
characterization theorem :

Let m;(S)=min{x;/(xy Xp.. . X5,..x,)€5}, 1€ {L,.,..,n}.

The point m(5)=(m(5),...,m,(5)) is called the point of
minimum expectation.

We shall consider the following subclass of F":

J=((5,c)¢€ Z'_n/{m<5);'y§_x, x €51 => yé& S}.
s ts the class of claims problem which allow for free

disposability of utility.

A Campromise Solution ony” is a function F: 37 -> R" such

that¥(s,c) ¢ ¥", F(S,c)e 3.



£ ;Wé‘,shall require our Compromise Solution to satisfy the

"fdf]owing properties.

_Propefty 1 :- Weak Pareto Optimality (WPD) :¥(S,cre X7,

ye®?, y>>F(S,c) => y ¢S.

Prbéentx 2 :- Independence with respect to Affiné Utility
Transférmat;ons (IAUT) : For each (S,c)é';gﬁ and each
trangformation A: mnb—> R" of the form

A (ky,Xpy.iepx )=(ay%) +by  apxp+byy ... anx +b ) for all xe R,
are real numbers and ay,89,...,8, are positivé

where bi'b2""'bn

real numbers, we have F(A(S),A(a)) = A(F(S,c)).
Property 3™7-"Symmetry (Sym‘)': Giv?h,ﬁ one-to-one functionT‘:
{1;...,n}b -> {1,;..,n}, let1'(x)=(xw(1),x1(2),w...xx(n,)v xe [R"
and T(S)= (X (x) /x ¢ SIS & R |

1f far all7f:{1,...;n}.-> {1;...,n} which ia one-to-one, 5=
" ®(S) and c=M (c) for (S,0) ¢ I, then F (5,c)=F(5,c)%1, J€lL,...,n}
Progertz 4 - Restricted Monotonicitx (R.Mon) : Given (g,c)

and (T,c)€é F7 with m(S)=m(T) and S¢T, we have F(T,e)>F(S,c).

Property 5 :- Continuity (CONT) : Let {(Sj,0) : J=1,2,...) be

a sequence of claims problems in zﬂh be such that, in the limit
ags J goes to infinity, Sj converges to S (in the Hauadorff

topaiogy) where (s,c)e-zﬂ. Then lim F(Sj,c) = F(§,0a).

§ -ves
Qur céndidate colution which the abhave éroperties ére
supposed ta uniquely characterize is defined as’folloﬁs :
G : 3" -> RO

where G(§8, )

1]

m(S)+ A (5,c)[c-m(5)]

where A (S5, c) max{A>0/m(S)+A(S,c)lc-m(5)1€St for all (S.c)e 3N,



AZQ'Ihgjﬂglg Theorem :- We nowvestablish the following theorem
Ifﬁeorém 1 :- The uﬁique écrution orxzfl which satisfies Prpperties
%i_to 5 is G.
:ﬁroof 1= That G 1is well*defiﬁed and satiafiea properties { to .5
1s clear. So, let us prove that if F ;SN SR
satisfies properties 1 to 5 then F=G. Towards that end we define
the following subdomain of " called Z7.
: 22 =((S, )€ I/ ix,yeS,x>y => (3z€5 with z>>y1}
1t is @asy to verify that #(S,c)e IV, xeS is Parasto optimal
it and only 1f 1t is weaklerareto opt;mal.
We 5ﬂ!ff“ﬁ3ﬂ"establxsh the following lemma.
"Lemma 1 :- 1t F ;HE?‘ ->1R satisfies propettieSw&\gp.A, then

F =G onZn.

Proof QL Lemma 1 :- By property 2 (IAUT) it is endugh ta consider
'“?#%ﬁleﬁs (S,c)€ 3" such that m(5)=0 and c=(1,1,...,1).

Consider the problem (f,c) where
T=Co.{G(S,c).(Gl(S,é).O....,D),..;.(0,0,...,O.Gn(S.c)),(0,0.....0)}
and ‘co. denotes convex hull.

Clearly, G, (S,c) = Gj(s,c$¥1.je{1...,.n}
and hence (T,c) 13 a symmetric claims praoblem with G(S.é)eT baing
the only symmetrié'and Qeakly Pargto optimal point.

‘. F(T,c) = G(5,¢) by properties 1 (WPO) and 2(Sym).

Since T¢S and m(S5) = m(T), we get F(S.c)gF(T,c)=G(S.c)

by property 4 (R.Mon).

Since SG-SﬂL and»G'satisfies property 1, F{(5,c)=G(S,c)

Proof_ﬁﬁ Theorem 1 :- Let {(Sj,c)/j=1.2,...} be a sequence
af claims problems InZE such that as § goes to infinity

8y ~> S (in the Hausdorff topology).
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L . F(84.0) = G(S5,00 % §=1,2,...

.

. « By property 5 (CONT)

“Lim F(S5:.,¢) = F(5,c?.
]
j oo

Howevear, lim G(Sj.c) = G(S,e).
j ->o0

>

. « F(S,c) = G(S,¢).

Q.E.D.
Conclusion :- The purpose of this section 1is to mnote some
connections of this solution with those exiéfing in =~ the

literaturer-

There 123 zome similarity between this so}gtion and the  one
guggestaed 'in Lahiril (1989) for bargaining problems satisfying a
cert;tn ?egularity assumptipn. The similarlty is only épparent ﬁs
“the context, conclusion and methods of proof are entirely
diffarent. However, one cannot completely disown ones own earlier
contributions and its effects an subsequent research.

- The main solution in the bargaining theory literature which

resembles our compromise solution fs thé one due to Kalal “and

(8r]

m'rodinsky (1975). It. may be wopthwhile . to highlight the
similarities and differences between the two.

If the claims point is lessrthan or equal to the ideal point
of Kalail-Smorodinsky, then ?he two problems are very similar,
Otherwlse, the two saolutions are entirely different with regard
to'Zhe method of proof.

In =zome sensaz our solution can be caonsidered to be a

generalization of the Kalai-Smorodinsky sclution (calibrated

~appraopriately to solve claims problems). That 13 why we must rest



@dnteﬁded with weak Pareto optimality and invoke continuity to

achieve our objectives.

References :-

L

.2f

Kalai, E. and M. Smorodinsky (1975) : "Other so6lutions to
Nash’s bargaining problem", Econometrica 43, 513-518.

Lahirt, 5. (1989) . : "Monotonicity with respect bto the
disagreement point and a new solution to Nash’'s bargaining
problem”", (mimeo).

Lahiri, S. (1991 : "“Manotonicity of Compromise Solutibns
With Respect to the Claims Point”, (mimeo). ' :
Richter, W. (1982) : "Social Choice for. Bliss-Point
Problems", Mathematical Social Sciences 2, 167-187.

Thomson, W. (fgrthdoming) r-—NBargaining Theary The
Axiomatic Approach", Academic Press, San Diego. :

Young, H.P. (1987) : "Distributive Justice in Taxation®,
Journal of Economic Theory 44, 321-335.

Yu, P.L. (1985) : "Multiple-Criteria Decision Making ¢
Concepts, Techniques and Extensions®", Plenum Press, New York
and London.



PURCHASED
APPROVAL

GRATIS/EXCHANGE
PRICB

ACC NO.
VIKRAM SARABHALl LIBRAKY
I 1, M, AHMEDABAD.




