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Chapter 1 
 
 
1.1. U is a utility function, i.e., U(x) > U(y) ⇔ x ≻  y 

f(.) is an increasing monotone transformation, f(a) > f(b) ⇔ a > b; 
then f(U(x)) > f(U(y)) ⇔ U(x) > U(y) ⇔ x ≻  y 

  
1.2. Utility function U( 21 c,c ): 

FOC: U1/U2=p1/p2 
Let f=f(U(.)) be a monotone transformation. 
Apply the chain rule for derivatives: 
FOC: f1/f2=f 'U1/f 'U2=p1/p2 (prime denotes derivation). 
Economic interpretation: f and U represent the same preferences, they must lead to the same choices. 

  
1.3. When an agent has very little of one given good, he is willing to give up a big quantity of another 

good to obtain a bit more of the first. 
MRS is constant when the utility function is linear additive (that is, the indifference curve is also 
linear): 
 
( ) 2121 ccc,cU β+α=  

β
α=MRS  

 
Not very interesting; for example, the optimal choice over 2 goods for a consumer is always to 
consume one good only (if the slope of the budget line is different from the MRS) or an indefinite 
quantity of the 2 goods (if the slopes are equal). 
Convex preferences can exhibit indifference curves with flat spots, strictly convex preferences 
cannot. The utility function is not strictly quasi-concave here. 

  
Pareto set: 2 cases. 

  
• Indifference curves for the agents have the same slope: Pareto set is the entire box; 

  
• Indifference curves do not have the same slope: Pareto set is the lower side and the right side of 

the box, or the upper side and the left side, depending on which MRS is higher. 
  
1.4. a. U1 = 5.05.0 46  = 4.90 
      U2 = 5.05.0 1614  = 14.97 
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      14.1
14
16MRS2 ==  

   
MRS1 ≠ MRS2, not Pareto Optimal; it is possible to reallocate the goods and make one agent (at 
least) better off without hurting the other. 
b. PS = { 1,2i ,20cc :2,1j, cc i
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1 ==+== }, the Pareto set is a straight line (diagonal from lower-

left to upper-right corner). 
c. The problem of the agents is 
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 The Lagrangian and the FOC's are given by 
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Rearranging the FOC's leads to j
1

j
2

1 c
c

p = . Now we insert this ratio into the budget constraints of agent 

1 0cp246p 1
111 =−+  and after rearranging we get 
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23c += . This expression can be interpreted as 

a demand function. The remaining demand functions can be obtained using the same steps. 
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To determine market equilibrium, we use the market clearing condition 1 2 1 2
1 1 2 2c c 20,c c 20+ = + = . 

 Finally we find 15cc,5cc and 1p 2
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The after-trade MRS and utility levels are:   
 U1 = 5.05.0 55  = 5 

 U2 = 5.05.0 1515  = 15 

1
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Both agents have increased their utility level and their after-trade MRS is equalized. 
d. Uj( j
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Same condition as that obtained in a). This is not a surprise since the new utility function is a 
monotone transformation (logarithm) of the utility function used originally. 
 U1 = ( )5.05.0 46ln  = 1.59 

 U2 = ( )5.05.0 1614ln  = 2.71 
  

MRS's are identical to those obtained in a), but utility levels are not. The agents will make the same 
maximizing choice with both utility functions, and the utility level has no real meaning, beyond the 
statement that for a given individual a higher utility level is better. 

  
e. Since the maximizing conditions are the same as those obtained in a)-c) and the budget constraints 
are not altered, we know that the equilibrium allocations will be the same too (so is the price ratio). 
The after-trade MRS and utility levels are: 
 U1 = ( )5.05.0 55ln  = 1.61 

 U2 = ( )5.05.0 1515ln  = 2.71 

1
5
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1
15
15MRS2 ==  

 
1.5. Recall that in equilibrium there should not be excess demand or excess supply for any good in the 

economy. If there is, then prices change accordingly to restore the equilibrium. The figure shows 
excess demand for good 2 and excess supply for good 1, a situation which requires p2 to increase and 
p1 to decrease to restore market clearing. This means that p1/p2 should decrease and the budget line 
should move counter-clockwise. 
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Chapter 3 
 
 
3.1. Mathematical interpretation: 

We can use  Jensen's inequality, which states that if f(.) is concave, then  
 ( )( ) ( )( )XEfXfE ≤  

Indeed, we have that 
 ( )( ) ( )( ) 0''fXEfXfE =⇔=  

As a result, when f(.) is not linear, the ranking of lotteries with the expected utility criterion might be 
altered. 

  
 Economic interpretation: 

Under uncertainty, the important quantities are risk aversion coefficients, which depend on the first 
and second order derivatives. If we apply a non-linear transformation, these quantities are altered. 
Indeed, ( )( )( ) ( )( ) f.UR.UfR AA ⇔= is linear. 

  
a. L = ( B, M, 0.50) = 0.50×U(B) + 0.50×U(M) = 55 > U(P) = 50. Lottery L is preferred to the ''sure 
lottery'' P. 

  
b. f(U(X)) = a+b×U(X) 
Lf = (B, M, 0.50)f = 0.50×(a+bU(B)) + 0.50×(a+bU(M)) = a + b55 > f(U(P)) = a+bU( P) = a + b50. 
Again, L is preferred to P under transformation f. 

 
g(U(X)) = lnU(X) 
Lg = (B, M, 0.50)g = 0.50×lnU(100) +0.50×lnU(10) = 3.46 < g(U(P)) = lnU(50) = 3.91. P is preferred 
to L under transformation g. 

 
3.2. Lotteries: 

We show that (x,z,π) = (x,y,π + (1-π)τ)    if z = (x,y, τ). 
 
  x ⎯ x   w/. probability π 
 
    x   w/. probability (1-π)τ 
 
  z 
 
    y   w/. probability (1-π)(1-τ) 

 
The total probabilities of the possible states are 
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Of course, ( ) ( )( ) .1111)y()x( =τ−π−+τπ−+π=π+π  Hence we obtain lottery (x,y,π + (1-π)τ). 
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Could the two lotteries (x,z,π) and  (x,y,π + (1-π)τ) with z = (x,y, τ) be viewed as non-equivalent ? 
Yes, in a non-expected utility world where there is a preferences for gambling. Yes, also, in a world 
where non-rational agents might be confused by the different contexts in which they are requested to 
make choices. While the situation represented by the two lotteries is too simple to make this plausible 
here, the behavioral finance literature building on the work of Kahneman and Tversky (see references 
in the text) point out that in more realistic experimental situations similar ‘confusions’ are frequent. 

 
3.3      U is concave. By definition, for a concave function f(.)       

( )( ) ( ) ( ) ( ) [ ]1,0,bf1afb1af ∈λλ−+λ≥λ−+λ  
Use the definition with f = U, a = 1c , b = 2c , λ = 1/2  
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