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Problem Set 9 – Solutions 

 

Exercise 1 
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Exercise 2 

T-period version of Rubinstein alternating offer bargaining game 
 

a) Let    be the equilibrium offer after r-1 offers have been rejected, where each    is a 

division of the pie:    (  
    

 ), where   
    

   . 

 

Solve by backward induction: 

 

Period T  

- Even period: Player 2 makes offer    

- Player 1 will accept if payoff greater than payoff from rejection (here zero since 

game ends)   will accept if    
    

- Player 2 will maximise own share, subject to acceptance:    (   ) 

 

Period T-1 

- Odd period: Player 1 makes offer      

- Player 1 will accept if    
      (discounted payoff from continuing to next period) 

- Player 2 will maximise own share, subject to acceptance:      (     ) 

 

Continue argument: 

Equilibrium offers will be such that receiver is indifferent between accepting and 

rejecting. Proposer will offer other player a share equal to discounted payoff she could 

get in following period: 

-      ( (   )    (   ))  (           )  

-      (   (      )  (      ))  (                 ) 

- … 

-    (                                ) 

 ([   ][          ]   [   ][          ]) 

Hence in the subgame perfect equilibrium player 1 will offer     and player 2 will accept in 

the first period. 

b) For      the first period offer becomes: 
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Exercise 3 
 
a) Nash Bargaining Problem 
 

- X (outcomes): Any offer   (     ), where        . 
- D (failure to agree)  
- Utility:    ( )      ,     (  )     
- U (payoff set):     (     )           ( ), for some lottery L over      . 

 
Solution 
 
    (     ) (     )  s.t.           (binding) 

and  (     )  (   ). 
 

        (        )  
 
F.O.C.:  
  

   
      =0,  

  

   
        ,   

  

  
            

       
 

 
  

 
Comparison to SPNE (from exercise 2): 
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For agents who are not impatient the subgame perfect Nash equilibrium is the same as the 
Nash bargaining solution. 
 
 
b) A unique bargaining solution satisfies all the axioms: 

1. Invariance to equivalent utility representations 
2. Symmetry 
3. Pareto efficiency 
4. Independence of irrelevant alternatives. 

 
 


