
Exercise (see “wine seller” for solution structure): 
In the Principal-Agent model, assume that the agents´ utilities are given by iii tqU −=θ , 
and that the principal has the utility function )( ii qStW −= , for i=1,2,3,4 with  and 

. Additionally, assume that θ may take four values, 
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0<′′S { }4321 ,,, θθθθ=Θ , with 
θθθθθθθ ∆=−=−=− 433221  and respective probabilities  such that 

. A direct revelation mechanism has the form 

.  
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Find:  
a) The incentive restrictions for each agent. 

b) The implementation conditions. 

c) Write the principal´s optimization problem with the necessary restrictions. 

d) Find the second-best results in terms of ( )iqS ′ . 

e) The first-best result in terms of ( )iqS ′ , 

f) Compare the second-best results with the first-best results.  

 
Solution: 
 
a) Incentive restrictions for each agent. 
 
Agent 1 

221111 tqtq −≥− θθ  
331111 tqtq −≥− θθ  
441111 tqtq −≥− θθ  

Agent 2 
112222 tqtq −≥− θθ  
332222 tqtq −≥− θθ  
442222 tqtq −≥− θθ  

Agent 3 
113333 tqtq −≥− θθ  
223333 tqtq −≥− θθ  
443333 tqtq −≥− θθ  

Agent 4 
114444 tqtq −≥− θθ  
224444 tqtq −≥− θθ  
334444 tqtq −≥− θθ  

 
  
b) Implementation conditions: 

 
 0≥− iii tqθ     i= 1,2,3,4. 
 



c) Principal´s optimization problem with the necessary restrictions: 
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subject to the restrictions found in (a) and (b) 
 

d) Second-best results in terms of ( )iqS ′  
 
Assume 1θ < 2θ < 3θ < 4θ  with θθθθθθθ ∆=−=−=− 433221  
 
Consider the common results: 
1.- The highest type has an efficient allocation: ∗= 44 qq  
2.- All the remaining types have a sub-efficient allocation: ∗< 11 qq , ,∗< 22 qq ∗< 33 qq  
3.- All types (with the exception of the lowest type) remain indifferent in their 
contracts: 

112222112222 tqqttqtq +−=⇒−=− θθθθ   (1) 
223333223333 tqqttqtq +−=⇒−=− θθθθ   (2) 
334444334444 tqqttqtq +−=⇒−=− θθθθ   (3) 

4.- The lowest type obtains zero surplus: 111111 0 qttqU θθ =⇒=−=  
5.- Utilities increases with the type (with the exception of the lowest type): 

 43210 UUUU <<<=
 
Using 111 qt θ=   in (1)’, (2)’ y (3)’: 
 

111 qt θ=  

2212212112 qqqqqt θθθθθ +∆=+−=  
332133232213 qqqqqqqt θθθθθθθ +∆+∆=+−+∆=  

44321443433214 qqqqqqqqqt θθθθθθθθθ +∆+∆+∆=+−+∆+∆=  
 
In the problem: 
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e) First best result in terms of ( )iqS ′ , 
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 s.t.  
0≥− iii tqθ  

 
Since there is perfect information the surplus of each consumer will be 0: 0=− iii tqθ  
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Which implies   

∗= ii qq   
∗=∗ iii qt θ  ∀i= 1,2,3,4. 

 
f) Comparison of first-best and second-best results: 

 
The highest type has the efficient allocations: 44)(' θ=qs and ∗= 44 qq   

 
The other types have sub-efficient allocations: 
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Additionally,  43210 UUUU <<<=
 
Therefore, the second-best allocations are less than the first-best allocations, with the 

exception of type 4 who gets the same allocation. 
 


