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You have a total of 120 minutes (2 hours) to solve the exam. 
Identify each sheet with your Student Number and Name.                 

Good luck!  
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II (6.5 points) 
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III (4.5 points) 

AGV mechanism: 

𝑥∗(�̂�) maximizes ∑ 𝑣𝑖(𝑥, �̂�𝑖)
𝐼
𝑖=0  

𝑡𝑖(�̂�)= 𝐸𝜃−𝑖
[∑ 𝑣𝑗(𝑥∗(�̂�𝑖 , 𝜃−𝑖), 𝜃𝑗)𝑗≠𝑖 |𝜃𝑖] + 𝜏𝑖(�̂�−𝑖) 

�̂�𝑖 = 𝜃𝑖 maximizes 𝐸𝜃−𝑖
[𝑣𝑖(𝑥∗(�̂�𝑖 , 𝜃−𝑖), 𝜃𝑖) + ∑ 𝑣𝑗(𝑥∗(�̂�𝑖 , 𝜃−𝑖), 𝜃𝑗)𝑗≠𝑖 |𝜃𝑖] 

In this case, 

 𝑥∗(�̂�) = {
1 𝑖𝑓 ∑ �̂�𝑖 ≥ 𝑐𝐼

𝑖=1  

0 𝑖𝑓 ∑ �̂�𝑖 < 𝑐𝐼
𝑖=1

 

And  

𝑡𝑖(�̂�) = {
𝐸𝜃−𝑖

[∑ 𝜃𝑗
𝑗≠𝑖

|𝜃𝑖] − 𝑐 + 𝜏𝑖(�̂�−𝑖) = 𝐼 − 1 − 𝑐 + 𝜏𝑖(�̂�−𝑖) 𝑖𝑓 �̂�𝑖 + 𝐼 − 1 ≥ 𝑐 

𝜏𝑖(�̂�−𝑖) 𝑖𝑓 �̂�𝑖 + 𝐼 − 1 < 𝑐

 

Bayesian IC is satisfied: 

�̂�𝑖 = 𝜃𝑖 maximizes 𝜃𝑖𝐸𝜃−𝑖
[(𝑥∗(�̂�𝑖 , 𝜃−𝑖))] + 𝐼 − 1 + 𝜏𝑖(�̂�−𝑖) 

Budget balance is ensured in expectation: 

Let 𝜀𝑖(�̂�𝑖) ≡ {
𝐼 − 1 − 𝑐 𝑖𝑓 ∑ �̂�𝑖 ≥ 𝑐𝐼

𝑖=1  

0 𝑖𝑓 ∑ �̂�𝑖 < 𝑐𝐼
𝑖=1

 

If 𝐼 < 𝑐, provision is not expected (no cost and no transfers) and therefore 𝜏𝑖(�̂�−𝑖) = 0 for all i. 

If 𝐼 ≥ 𝑐, provision is expected (generating a total cost of 𝐼. (𝐼 − 1 − 𝑐) + 𝑐 = (𝐼 − 𝑐)(𝐼 − 1) 𝑐). In that case, 

we therefore need to set 𝜏𝑖(�̂�−𝑖) = (𝐼 − 𝑐)(𝐼 − 1)/𝐼 for all i.  

IV (4 points) 

 

 

(b) 



The social preference that results from majority is rational (complete, transitive and reflexive). This does not contradict 
Arrow’s Theorem because the rationality of the social preference will not hold for all possible preference profiles (we go 
back to the Condorcet paradox).  

(c) 

Strategy-proofness means that no agent can have an incentive to misrepresent her preferences, regardless of what other 
agents are announcing. Therefore, it is enough to find an example of announcements such that one agent prefers to 
announce a preference relation different from her own. Let all agents in groups B and C announce truthfully. If 27 agents 
in group A are also announcing truthfully but 3 agents in group A are announcing the preferences of group C, then the 31st 
agent in group A would rather announce the preferences of group C as well (and lead to the choice of SE) instead of 
announcing her true preferences (leading to the choice of NE).  
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