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 The formulation of a problem is often more essential than its solution, 
 which may be merely a matter of mathematical or experimental skill.  
                                              

Einstein, Infeld 
 
        
  
         
 
 In a formal model the conclusions are derived from definitions and  
assumptions. But with informal verbal  reasoning, one can argue until  
one is blue in the face, because there is no criterion for deciding the  
soundness of an informal argument.  
 

Robert Aumann 
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Often it is assumed that randomization  
on different  alternatives is possible.  
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Individuals can freely dispose of utility 
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Bargaining can prove worthwhile to each player. 



S 

x1 

x2 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

x 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

x 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 Solution? 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

d1 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

d1 

d2 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

d1 

d2 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

d1 

d2 

Individually rational region 

ODAM, Olomouc, June  2013 



ODAM, Olomouc, June  2013 



ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

d1 

d2 

Individually rational 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

d1 

d2 

Individually rational 

ODAM, Olomouc, June  2013 

z 



S 

d 

x1 

x2 

d1 

d2 

Individually rational 

ODAM, Olomouc, June  2013 

z 



 

 

 

 

 

ODAM, Olomouc, June  2013 



 

 

 

 

 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

d1 

d2 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

d1 

d2 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

d1 

d2 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

d1 

d2 

ODAM, Olomouc, June  2013 



S 

d 

x1 

x2 

d1 

d2 

ODAM, Olomouc, June  2013 

Individually rational 
and 

Pareto optimal 



ODAM, Olomouc, June  2013 



ODAM, Olomouc, June  2013 



ODAM, Olomouc, June  2013 

S 

d 



ODAM, Olomouc, June  2013 

S 

d 



ODAM, Olomouc, June  2013 

S 

d 



ODAM, Olomouc, June  2013 



ODAM, Olomouc, June  2013 



ODAM, Olomouc, June  2013 



ODAM, Olomouc, June  2013 



 

 

 

 

ODAM, Olomouc, June  2013 



 

 

 

 

ODAM, Olomouc, June  2013 
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f(Y, d) = f(X, d) 
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Nash versus Kalai-Smorodinski 
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4. Independence of irrelevant alternatives. For each pair (S, d) and 
(T, d) of instances such that S ⊂ T, we have: If f(T, d) belongs to S, 
then f(T, d) = f(S, d). 
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4. Independence of irrelevant alternatives. For each pair (S, d) and 
(T, d) of instances such that S ⊂ T, we have: If f(T, d) belongs to S, 
then f(T, d) = f(S, d). 

4. Individual monotonocity. If d is in S and S ⊂ T  and the utopian 
point  is the same for both (S, d) and (T, d), then f(T, d) = f(S, d), 
provided f(T, d) is a Pareto efficient point of S.  

Nash versus Kalai-Smorodinski 
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3. Ordinality.  For  each instance  (S, d), we have: If A is an order-

preserving transformation, then   f(A(S), A(d))  = A(f(S, d)). 
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   Everything has been thought of before, but the 
problem is to think of it again. 

Goethe 
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