
DISTANCE LEARNING 

SOLUTIONS 

I. PRODUCER THEORY  

1. Fill the table below 
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3- Assume that your production function is given by   2/32/1, yxyxf  . 

a) Write the expression of the marginal product of x. 
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b) Assume a little increase of x, y is constant. Does the marginal product of x increase, decrease 

or remain constant? 

To verify whether the marginal product is increasing or decreasing, we must verify the sign of 

the second derivative: 
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c) Do the same for y. 
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d) If y increases, what happens on the marginal product of y? 
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e) What is the RTS between y and x? 
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f) What can you say about returns to scale of this function? 

          yxftyxttytxtytxf ,, 22/32/12/32/1
 Increasing 

4. Consider the cost function: 164)( 2  yyC  

a) What is the average cost function? 
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b) What is the marginal cost function? 
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c) What is the level of production that minimizes the average cost? 
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d) For what production level is the average cost equal to the marginal cost? 
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5. A firm in Los Angeles uses only one input. Its production function is: xxf 4)(   where x 

represents the number of input units. The output is sold at 100$ per unit, and the unitary cost of 

input is 50$. 

a) Write an equation where the firm’s profit depends on the output quantity. 
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b) What is the quantity of output that maximizes profit?  
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What quantity of intput maximizes the profit?  

Since xxf 4)(  , then the quantity of input that maximizes profit is 16416  xx  

How much is the maximal profit? 

The maximum profit is thus 800
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c) Suppose that a tax of 20$ is added on every unit of output while input price benefits from a 

subsidy of 10$. What are the profits now? 
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d) Suppose that instead of setting up this tax and this grant, firm’s profit is taxed at 50%. Give 

the profit after tax depending on the input’s quantity.  

      xxxxxxfxCxRx 25200504005.050)(1005.0)()(5.0)(    

What is the production that maximizes profit? 

161610025025
1

2

1
200

)(





yxx

xx

x
  

What is the profit after tax? 

40016251620025200)(  xxx  

6. Jean is a gardener. He thinks that the number of nice plants, h, depends on the quantity of light, 

l, and the quantity of water, w. Jean notices that plants need twice more light than water, and 

also that one more or one less unit does not have any effect. Thus, his production function is 

given by : 

 wlh 2,min  

a) Assume that Jean uses 1 unit of light. What is the minimal quantity of water he needs to 

produce a plant? 
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2,min
h

wandhlwlh   If h=1, then l=1 and w=1/2 

b) Suppose that Jean wants to produce 4 plants. What are the minimal quantities of the two 

inputs he needs? 

If h=4, then l=4 and w=2 

c) What is the conditional demand function of light? What is the conditional demand function 

of water? 



The conditional demand function of light depends on the prices of the two inputs (light and 

water) and the given level of production. 

d) If a is the cost of one light unit, and b the cost of a unit of water. What is Jean’s cost 

function? 

bwalC   

7. Flora is Jean’s sister. She thinks that to get nice plants, you have to talk to them and give them 

fertilizer. Let f be the number of fertilizer’s bag, and t the number of hours spent talking to 

plants. 

The number of plants is exactly equal to fth 2 . 

Assume that one fertilizer’s bag costs a and a chat hour costs b.  

a) If Flora does not use fertilizers, how many hours will she have to talk to plants? 

thfiffth  0,2   

If Flora does not use fertilizer, she will have to talk 1 hour per plant. 

 If she does not talk at all, how many fertilizers’ bags will she need for each plant? 

fhtiffth 20,2    

If she uses fertilizer and does not talk, she will use ½ bag per plant. 

b) Suppose that b<a/2. In that case, if Flora wants to produce one plant, what will be cheaper 

for her: putting fertilizers or chatting? 

If she only talks, then thfiffth  0,2  and the cost per plant would be b. 

If she only uses fertilizers, then fhtiffth 20,2  and the costs per plant 

would be a/2. 

Since b<a/2 she will only use chatting. 

c) What is Flora’s cost function? 
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II. CONSUMER THEORY  

1. Fill the table below 
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2.  Let the utility function of a given consumer be: 

 12),(  YXYXU  

a. Derive the demand functions for each commodity. 
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b. Assume that Px=Py=1. Determine the income R that allows reaching a utility of 32. 

Determine also corresponding consumptions. 
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c. Now suppose that Px=2 and Py=1. Determine the new values of utility and consumptions 

when the income is the same as you found above. 
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3.   Derive the demand functions for: 

a. A Cobb-Douglas utility function:  yxyxU ),(  
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b. A Leontief utility function ),min(),( yxyxU   
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c. A CES utility function    
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III. COMPETITIVE GENERAL EQUILIBRIUM MODEL 

Assume that there are two (2) commodities produced in an economy. The production of each 

commodity i follows a Cobb-Douglas: 

1. ii
iiii KDLDAXS
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Where iii KDLDXS ,, represent output, labor demand and capital demand respectively, and iiA ,

are parameters.   

A. Assuming that the corresponding prices of output, labor and capital are rwPi ,, derive the 

demand function for labor and capital. 
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B. Let the utility function of the representative household also be a Cobb-Douglas function: 

4.   1

21 CCBU  

Where iCU , represent utility and consumption of commodity i, and ,B are parameters.  Assume 

further that household’s income, Y, is simply the sum of return to labor and capital: 

5.   
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Assuming that consumer pays Pi for each commodity, derive the consumer demand functions: 
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C. Finally, assume that all markets are in equilibrium. Total labor supply, LS, is exogenous and the 

same goes for capital supply, KS. Derive equilibrium equation for each market: 
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D. How many variables are there in the simple general equilibrium model you just derived?  



There are 16 variables in the model: YUrwKSLSPCKDLDXS iiiii ,,,,,,,,,, .  

(Variables indexed in i represent 2 variables as there are two commodities) 

How many are endogenous and how many are exogenous?  

There are 2 exogenous variables in the model, KSLS, , and 14 endogenous variables. 

Is your model square (that is, do you get the same number of equations and endogenous 

variables)? 

Yes, there are 14 endogenous variables and there are 14 equations (equations 1, 2, 3 and 8 

represent two equations each as they are indexed in i) 

E. What does the Walras’ law imply? 

The Walras’ law says that if n-1 markets are in equilibrium, then the last market is automatically 

in equilibrium as well. In our set of equations, one is thus redundant. We could define equation 8 

over one commodity only and the other one would necessarily be equilibrated as well, following 

Walras’ law).  

Taking out one equation implies that our model would not be square anymore (we would have 

14 endogenous variables but 13 equations). As only relative prices matter in a CGE model, the 

price of a commodity (or of a factor of production) is set to be the numéraire (therefore, fixed) 

and all other prices would then be expressed in terms of that price. Hence, our model would be 

square again. 

 

  



IV. SOCIAL ACCOUNTING MATRIX  

  

Receipts 

 

Expenses  

Factors of 

production 
Agents Productive activities Acc. TOTAL 

1. 2. 3. 4. 5. 6. 7. 8. 9. (1 to 9) 

1. Labor      WLA WLI WLS  WL 

2. Capital      RKA RKI RKS  RK 

3. Labor endowed 

household 
WL         YHHW 

4. Capital endowed 

household 
 RKHC   DIV     YHHW 

5. Firms  RKF        YHHW 

6. Agriculture   EA,HW EA,HC  CIA,A CIA,I CIA,S IVA VXA 

7. Industry   EI,HW EI,HC  CII,A CII,I CII,S IVI VXA 

8. Services   ES,HW ES,HC  CIS,A CIS,I CIS,S  VXA 

9. Accumulation   SHHW SHHC SF     ST 

TOTAL  WL RK YHHW YHHC YF VXA VXI VXS IT  



V. PARAMETRIZATION AND INTRODUCTION TO GAMS  

Assuming that all prices are equal to one, what are the parameters value that would be both 

consistent with the SAM and the mathematical specification?  
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 From equation 2, we can calibrate parameter 
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 From equation 5, we can calibrate parameter 
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 From equation 4, we can calibrate parameter 
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 From equation 3, we can calibrate parameter 
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 From equation 11, we can calibrate parameter 
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 From equation 7, we can calibrate parameter 
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 From equation 12, we can calibrate parameter 
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 From equation 8, we can calibrate parameter 
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