
Part II: Answer FIVE of the following SIX questions. If more than five questions are answered, only the first five attempted will be marked (Total=65 marks).
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Question # 1 (13 marks)
Lucy loves to have chocolate bits and cookies as dessert. Suppose that the price of chocolate bit is 50 cents and the price of cookie is $1.  An economist observes that Lucy usually has 8 chocolate bits and 6 cookies in a typical working day.

(i) Show Lucy’s budget constraint for the consumption of chocolate bits and cookies in a day on a diagram (with chocolate bits on the vertical axis and cookies on the horizontal axis), with intercepts clearly marked, explaining how you arrive at the answers. What is Lucy’s daily budget on dessert? (4 marks)
	Ans: Income = $0.5*8 + 6*$1 = $10.  Intercepts are Chocolate bits = 10/0.5 = 20; Cookies = 10/1 = 10.

(ii) What is the slope of the budget line? What does it mean? What would the MRS be in equilibrium (assume a positive amount of both goods is consumed)? (3 marks)
	Ans: -P(Cookies)/P(Choco bits) = -1/0.5 =- 2.
	It means that to purchase one more unit of cookies the consumer needs to give up 2 units of chocolate bits. At the optimum MRS = Slope of the budget line=-2. 

(iii) Now suppose the dessert shop adjusts the prices of cookies and chocolate bits so that the price of cookies is now 90 cents and the price of chocolate bits is now 40 cents. What happens to the equilibrium MRS after the price changes in both products? Why? (3 marks).
	Ans: The new MRS is, -90/40 = -2.25. Slope of budget is now steeper & equals- 2.25. MRS, the slope of IC, must therefore increase to become equal to the slope of the new budget line, if we have an optimum choice. MRS must have increased with these changes.   

(iv) Instead of the price changes, now suppose that the government increases the consumer’s income tax by 10%. Assume that Lucy will adjust her dessert budget in proportion to the tax change (i.e. to decrease the budget by 10%). Carefully illustrate on a diagram a possible new equilibrium where the first equilibrium is also illustrated (3 marks). 
	Ans: An equilibrium below the original one on a lower indifference curve. If one good is inferior, its consumption would have risen, while consumption for the other one would have decreased. Income now is $9, but prices are unchanged. Thus the new budget line is parallel and to the left of the old one.



Question #2 (13 marks) 
Suppose the market for vocational training in Montreal is given by the following demand and supply equations: 
Demand  P = 100 – 2Q					Supply  P = 20 + 3Q 

0. Calculate the equilibrium market price and quantity. (3 marks)
Ans: P=$68, Q=16.




0. Suppose now that the government decides to subsidize training so that for the same price consumers now can enjoy 10 more units of training (at each price level). This is equivalent to a $20 subsidy per unit. Calculate the new market equilibrium and illustrate graphically. (3 marks)
Ans: P=$80, Q=20. 
P=100-2Q  Q=(100-P)/2, with subsidy Q=(100-P)/2+10P=120-2Q; AND P=20+3Q.













0. Compute the consumer and producer surpluses in the new market equilibrium. (3 marks)
Ans: PS=$600, CS=$400. 






0. Now suppose there is no subsidy, but instead there is a price ceiling of P = $60. Assume, however, the government guarantees producers a price that will allow them to produce all quantity demanded at the price ceiling. Compute the producer and consumer surpluses and illustrate graphically. Compare your answer with part (iii). (4 marks)

Ans: PS=$600, CS=$400. 



Question #3 (13 marks)
The market for hamburgers is characterized by perfect competition. We have 100 firms in the market.  Assume that a typical purely competitive firm has the schedule of the average and marginal costs given in the table below:
---------------------------------------
OUTPUT AFC AVC ATC  MC
---------------------------------------
1          $300 $100 $400 $100
2           150    75    225    50
3           100    70   170     60
4            75     73   148     80
5            60     80   142   110
6            50     90   140   140
7            43    103   146  180
8            38    119   156  230
---------------------------------------
(i)  At a price of 80$, how many units of output the firm will produce in order to maximize its profit. (3 marks)
The firm profit maximizing condition in a perfect competition is: MR=MC or P=MC
This occurs at an output of 4 units.
(ii) Calculate  the firm's economic profit  at the price of 80$?(3 marks)
Profit = ( P-ATC ) * Q
         = ( 80-148 )* 4
         = - 272
(iii) Will the firm break-even at this price? If not, what will be this firm’s break-even price? (3 marks)
The firm is not break-even at this price, it is making a loss.
The firm break-even price is reached at the min of the ATC curve, this price is therefore equal to 140.
(iv) Calculate the profit at a price of 180$. Based on your answer what do you expect will happen in the long-run in this industry. Assume the long-run ATC is the same as given in the table above. (4 marks)
At P=180.
Profit=( P-ATC ) * Q
= (180 – 146 ) * 7
= 238.
Since the firm is making economic profit, this will induce new entry. Supply will increase and as a result price decreases until economic profits are again o. This occurs at the minimum of the ATC, at a price of 140.

Question #4 (13 marks)
Suppose you have $50 000 in wealth to invest in one year. You have the choice to invest all your wealth in company A or in company B or to split your wealth in half between the 2 companies.
Suppose that both companies A and B are very risky, in one year each company will either gives a zero return or 60% return on investment with an equal probability.

(i) Suppose you invest the whole 50 000$ in one of the companies (A or B). What is the expected value of your return in one year. (3 marks)

E= 50000*0.6*0.5 + 50000*0*0.5
E= 15000$

(ii) Suppose you invest half of your wealth in company A and the other half in company B. Assume that each company's risk is independent of the other. Draw a table indicating the possible outcomes for returns and the corresponding probabilities. (3 marks)
	Outcomes 
	Probabilities

	O returns companies A and B or $0
	25% or 1/4

	Company A, 0 return and B 60% return or $15 000
(25 000 * 0.6 = 15 000)
	25% or 1/4

	Company B, 0 return and A 60 % return or $15 000
(25 000 * 0.6 = 15 000)

	25% or 1/4

	60 % returns companies A and B or 30 000
(50 000 * 0.6 =  $30 000)
	25% or 1/4



(iii) Continuing from (ii) what will be the expected value of returns in one year? (3 marks)
E= 25000 * 0 * 1/4 + 25000*0.6*1/4 + 25000*0.6*1/4 + 50000*0.6*1/4
E= 7500+7500
E=15000
(iv) Assume that you want to invest a certain amount of wealth X in company A, and you are not restricted to your original budget of $50 000. What should X be in order to ensure an expected return of 21 000$ in one year. (4 marks)
Expected return = X*0.6*0.5 + X*0*0.5
21000 = 0.3 X
X= 21000/0.3
X= 70000$


Question #5 (13 marks)
Consider the following:
Demand: P=110-5Qd		Marginal Revenue: MR=110-10Qd
Production Costs: MC=ATC=10 for all output levels

1. Find the equilibrium price, quantity and profit for a monopolist (3 marks).
Ans: MR=MC, so Q=10, P=60, =500.

1. Suppose there are two firms A and B and each firm produces output Q1 and Q2, respectively. In the duopoly game, each firm sets its quantity as follows:
Firm A:	Q1=(100-5Q2)/10								
Firm B:	Q2=(100-5Q1)/10
Assume both firms have the same cost functions, and therefore are identical firms. Assume that if the firms collude, they jointly behave as a monopolist. Notice that Q1+Q2=Qd, and P1=P2=P. (Hint: From now on correct answers might involve fractions.)

1. Find Q1=Q2 for each firm in the absence of collusion (round off all values to 2 decimal places) (1 mark).
Ans: Qa=Qb=6.67

1. Find P1=P2=P for each firm (1 mark).
Ans: 43.33, make sure you put in Qa+Qb to find the P.

        (c)     Find 1=2 for each firm (1 mark).
    	    Ans: =222.31 for each firm.

1. Compare their individual profits under (ii), part (c) with the  under collusion. Should they collude or not? Explain (4 marks).
Ans: If they compete with each other, each earns $222.31. If they cooperate and split the monopoly profits (by cutting back output), then they split $500, which would yield them $250, hence incentives to collude. Collusion means both firms collectively behave as one firm, i.e., as a joint monopolist. Use your results from (i).

1. Would you expect these firms to be able to collude and behave like a monopolist, given that explicit written contracts to cut output and raise prices are illegal in Canada? Show that one firm can gain by cheating on the other firm by increasing its own output by 0.1 unit. Eventually, what quantities would the firms produce? (3 marks)
Ans: Let Qa=5.1, Qb=5, so firm A is cheating. P=59.5, Q=10.1, and a=252.45, which means firm A will have incentives to cheat. Replace A with B, firm B will also have incentives to cheat. Notice that as both Q’s rise due to cheating, they eventually go back to each producing 6.67 units.

Question #6 (13 marks)
Following a prolonged battle for market share, the ‘notebook’ industry had come down just to two rivals, Tosima & Gell, who make essentially a very similar line of products. If they each produce small output, a higher (average) price can be assured, which leads to higher profit than is obtainable by producing a larger volume. 
More precisely, if each produces the ‘smaller’ volume, profit to each is 200, and if they each produce ‘large’, profit plummets to 60 for each. However if Toshima produces large while Gell has a small output, Gell is earning just 50, while Toshima gets away with a profit of 250, and vice-versa, if the share of output is the other way around. 
(i) Set up the profit (or, pay-off) matrix in the chart below. (3 marks)

	
	Toshima

	
	Small Quantity
	Large Quantity

	

Gell
	
Small Quantity
	                      

	                      


	
	
Large Quantity
	

	



(ii) Does each player have a dominant strategy? Explain. (3 marks)
(iii) Is there Nash equilibrium for this game? Explain fully. (3 marks)
(iv) Would a collusive agreement (as in a cartel) be beneficial to both parties? What level of output would they target in such a case? (4 marks)
Solution
(i) 
	
	Toshima

	
	Small Quantity
	Large Quantity

	

Gell
	
Small Quantity
	                      200
200                               
	                      250
50

	
	
Large Quantity
	                       50
250
	                         60
60



(ii) Yes,  {large, large} is DSE. {For example, if Gell were to choose small, its profit is either {200 or 50} vis-à-vis {250, 60} by playing large, and vice-versa for Toshima.
(iii) Here (large, large) is also a Nash equilibrium. To see this, let Toshima produce small, Gell then faces {200, 250} by following the two actions respectively; it would choose large. When one of the players chooses large, the other follows suit. Hence there appears to be only one Nash equilibrium in pure strategies. 
(iv) Evidently it is profitable to collude, and each to produce ‘small’ so that each earns 200 rather than just 60 as in parts (ii) & (iii). But there are incentives to cheat, which we do not have to go into at this stage.




The End
Question # 1 (13 marks)

Suppose the prices of doughnuts (d) and coffee (c) are Pd = $4 and Pc = $2, and we observe the consumer to purchase exactly three doughnuts and two cups of coffee every day.

1. Graph the resulting budget constraint on a diagram (doughnuts on the vertical axis and coffee on the horizontal axis), with intercepts clearly marked, explaining how you arrive at the answers. What is the consumer’s total income? (3 marks)
Ans: Income = 3*$4 + 2*$2 = $16. Intercepts are:  d = 16/4 = 4 (on the vertical axis) ; c = 16/2=8 (on the horizontal axis)

1. Calculate the slope of the budget line and explain what it stands for. If the MU from coffee consumption at the chosen bundle is equal to 100, find the utility obtained from consuming the third doughnut. (3 marks)
	Ans: slope = - Pc/Pd = - 2/4 = -  1/2 = - 0.5  It means that to purchase one more cup of coffee the consumer needs to give up half a doughnut.
	At the optimal bundle: (MUd/Pd)=(MUc/Pc)  MU of the 3rd  doughnut = (100*4)/2= 200

1. Now suppose the government subsidizes coffee producers such that the new market price of coffee is $1 per cup. Illustrate graphically and explain what happens to the MRS, quantity consumed of coffee and quantity consumed of doughnuts. (4 marks).
	Ans: As a result of the subsidy, the budget line rotates outward around the vertical intercept. The budget line is now flatter & has a slope equal to – 0.25  The new MRS is, 1/4 = 0.25. The quantity consumed of coffee will increase (since it is now relatively cheaper), and the quantity consumed of doughnuts will increase as well (since it’s a complement for coffee in consumption). The new optimal bundle will comprise more of both goods after the subsidy.

1. Instead of the subsidy in (iii), assume now that the consumer loses his job and thus experiences a drop in income to $8 per day. Illustrate the new budget constraint and the new optimal bundle on a diagram. Assume that both goods are normal.  (3 marks). 
	Ans: new equilibrium should be positioned below and to the left on a lower indifference curve. Income now is $8, but prices are unchanged. Thus the new budget line is parallel and to the left of the old one.

Question #2 (13 marks)
Consider the Market for milk in Saskatchewan. If P is the price of milk (cents per litre) and Q is the quantity of litres (in millions per month), suppose that the demand and supply curves for milk are given by:
Demand:   
Supply:     

0. Assuming there is no government intervention in this market, what is the equilibrium price and quantity? (2 marks)
P = 165 cents per litre (= $1.65 per litre) and Q = 4 million litres / month 
0. Find consumer surplus, producer surplus and the total social surplus. (2 marks)
CS =[(225-165)*4]/2=120
PS =[(165-25)*4]/2=280
TS =400 

Now suppose the government guarantees milk producers a price of $2 per litre and promises to buy any milk that the producers cannot sell. 
0. Find the new quantity traded on the market, the price paid by consumers, the price received by producers and the quantity of milk the government would be buying (per month) with this system of price support. Round all decimals to the nearest hundredth. (2 marks)
Q = (225-200)/15 = 1.6666   1.67 million litres / month
Price paid by consumers = price received by sellers = $2 / litre of milk
Quantity bought by the government = (200-25)/35 – (200-225)/15 = 5 - 1.67 =3.33 million litres 

0. Given this policy of price control, find the new consumer surplus, producer surplus, the cost to the government and the deadweight loss. (4 marks)

CS = [(225-200)*1.67]/2= 20.875  20.88
PS = [(200-25)*5]/2=437.5
Costs to the government = (5 – 1.67) * 2 = $6.66 million   
DWL = change in consumer surplus + change in produce surplus + change in government funds= (20.88 - 120) + (437.5-280) - 666 = -99.12 + 157.5 - 666 = -607.62. DWL=TS’-TS=(20.88+437.5-666)-400=-607.62. 

0. Now assume that instead of price control, the government imposes a specific tax to be paid by the suppliers. The tax should result in an equilibrium price equal to $2 per litre of milk. Find the magnitude of this tax. (3 marks)
t = specific tax (in cents / litre of milk)
At $2 per litre  consumer is willing to purchase = (225-200)/15 = 1.67 million litres 
The tax inclusive Supply:   P = 25 + 35Q + t
Since (Q=1.67, P= 200) lies on the tax-inclusive supply  200 = 25 + 35*1.67 + t  t = 116.55 cents per litre = $1.17 per litre  

Question #3 (13 marks)
Suppose that the residents of a traffic congested area demand that their municipality works on reducing noise and traffic pollution in their neighbourhood. The municipality cooperates with the residents and conveys their request to the government as their demand agrees with the government’s environmental objective of pollution reduction through the facilitation of access to public transportation.

The private marginal benefit from consuming public transport is: P=30-QD and the marginal cost of public transport provision is: P=10+0.5QS, where P is the price per trip and Q measures the number of trips made per month. The marginal external benefit (MEB) of public transportation is: MEB=0.5QD, so the social benefit demand curve is P=30- 0.5QD.

(i)   What should be the quantity of trips that achieves allocative efficiency? (3 marks)
 To achieve allocative efficiency: (30-Q)+(0.5Q)=10+0.5Q  30-0.5Q=10+0.5Q Q=20 trips.

(ii)   What should be the amount of the specific subsidy to achieve the efficient quantity? (4 marks)
At the allocatively efficient quantity = 20 trips:
Price on social demand = 30-0.5*20=30-10= $20
Price on private demand = 30-20=$10
· Subsidy per trip  = $20-$10= $10 / trip


(ii) What is the cost of the subsidy to government? (3 marks)

 Total cost of subsidy program = (subsidy per pass) * (allocatively efficient quantity) = $10 * 20 =$200


(iii) The lower price and increased quantity demanded of public transport resulting from the subsidy leaves both public transport passengers and the neighbourhood’s residents happier than before. What could be said about the nature of public transportation? Was public transportation under-produced or over- produced before the subsidy was applied?  (3 marks)
Ans:  since more public transport consumption by passengers has both a private and external marginal benefit  public transport is a good that generates a positive externality falling upon the residents of the traffic congested area. Before the subsidy was applied and with no government intervention, the positive-externality producing good was under-produced leaving dead weight loss in the market for public transportation.  


Question #4 (13 marks)
There is a single movie theatre in the town of Friendly Bay. There are two distinct groups of movie goers. Group one has a demand curve given by P = 12 – 1/2Q and group two is composed of 30 individuals each willing to pay $12. The owner incurs a fixed cost each time he shows the movie of $30 and a cost of $2 per individual who pays to enter.
(i)    Illustrate graphically the two demand curves, labeling the intercepts carefully. (2 marks)
Downward sloping D intercepts 12, 24; horizontal line at P = $12 up to q = 30. 
(ii)    Illustrate graphically the market demand curve – that is the total of these two groups together. (2 marks)
Horizontal up to 30 at P=12, then slopes down following the downward sloping demand.
(iii) Compute the profit that the owner would make if he charged a price of $8 to everybody. (2 marks)
30 * $6 + 8 * $6 - $30 = $198.
(iv) Suppose now that he can separate the two groups and can therefore charge them each a separate price. So he is now a monopolist and will maximize his profit by choosing a quantity in each group that he should sell tickets to, corresponding to the rule MC = MR. So draw the MR and MC for each of the two submarkets and illustrate graphically the number of people from each group he should sell tickets to. (4 marks)
MR is same as D in the case of the horizontal demand; so he should supply everybody here. In the downward sloping case MR = 12 – 1Q hence where MC = MR then Q = 10, P = $7.
(v)    Compute his total profit in this situation. (3 marks)
30 * $10 + 10*$5 - $30 = $320.


Question #5 (13 marks)
Peter produces toys according to the production function Q = L + 4L2 – ¼ L3, where Q is output and L is labor. The marginal product curve is given by MPL = 1 + 8L – ¾ L2. 
(i)    Derive an expression for the average product of labor. (2 marks)
AP = 1+ 4L – 1/4L2.
(ii)    These are regular shaped average and marginal product curves. Illustrate them on a graph, and compute the value of their intercepts on the vertical axis. (2 marks)
Intercepts are 1 for AP and MP.
(iii) What is the value of L where the APL is at its maximum? (3 marks)
Where AP = MP, L = 8.
(iv) Since we know that the average cost curve AC can be written as AC = Wage/APL , if the wage is W = $68, what is the value of the AC at its minimum? (2 marks)
AC = 68/17 = 4.
(v)    If this firm is a perfect competitor, what price will it charge for its output in the long run? (2 marks)
P = min AC: P = $4.
(vi) If this firm is a monopolist in the market, can we say how much higher its price will be relative to the perfect competitor? (2 marks) 
No: we do not know the D curve, hence we don’t know the MR curve.



Question #6 (13 marks)
The domestic market for cheese is given by P = 108 – 2Q and P = 16 + 1/4Q. These are the demand and supply conditions. The good can be supplied internationally at a constant price P = 24.
(i)    Illustrate the domestic market in the absence of trade and solve for the equilibrium price and quantity (don’t be concerned if you get a fraction in your answer). (2 marks)
P=26.22, Q = 40.89. 
(ii)    With free trade illustrate the market graphically and compute the total amount purchased, and compute the amount supplied by domestic and international suppliers each. (2 marks)
Total amount purchased=42, amount supplied domestically=32, amount supplied internationally, i.e. imports=42-32=10.
(iii) Suppose now that the government implements a price floor in the domestic market equal to $48. Illustrate the market outcome graphically. (3 marks)
Price floor line is horizontal at P=48.
(iv) For the outcome with a price floor, compute the quantity supplied by domestic and international suppliers respectively.  (3 marks)
Amount purchased and supplied domestically=30, imports=0.
(v)    Illustrate graphically the total supplier/producer surplus at the price floor outcome. (3 marks)
It is the area between price of 48 and the original supply curve P=16+Q/4, up to Q=30.

Question # 1 (13 marks)
Suppose the prices of two goods are Px = $5 and Py = $10, and we observe the consumer to purchase exactly five units of good X and five units of good Y.

(ix) Graph the resulting budget constraint on a diagram (with good Y on the vertical axis and good X on the horizontal axis), with intercepts clearly marked, explaining how you arrive at the answers. Assuming the consumer spends all his/her income on those two goods, what is the consumer’s total income? (3 marks)
	Ans: Income = 5*$5 + 5*$10 = $75. Intercepts are y = 75/10 = 7.5; x = 75/5 = 15.0.

(x) What is the slope of the budget line? What does it mean? (3 marks)
	Ans: Px/Py = 5/10 = 1/2 = . 5.
	It means that to purchase one more unit of X the consumer needs to give up ½  or .5 unit of good Y. 

(xi) Now suppose the government puts a tax on good X of $2 per unit, resulting in increasing its price by the same amount. Do you expect the new equilibrium MRS to change from the equilibrium MRS in part (ii)? Why? (3 marks).
	Ans: The new MRS is, 7/10 = .7. Slope of budget is now steeper & equals .7. MRS, the slope of IC, must therefore increase to become equal to the slope of the new budget line, if we have an optimum choice. Therefore, I expect that MRS increases with this change.   

(xii) Instead of the tax on X, suppose that the government increases the consumer’s income by $15. Carefully illustrate on a diagram a possible new equilibrium where the first equilibrium is also illustrated (4 marks). 
	Ans: An equilibrium above and to the right on a higher indifference curve. Income now is $90, but prices are unchanged. Thus the new budget line is parallel and to the right of the old one.

Question #2(13 marks)
The demand function for amalgamated widgets is 
, 
and the supply function is 
.	
(v) Find the equilibrium price and quantity; graph your solution, labeling the intercepts. (2 marks)
P = 27 and Q = 46
(vi) Find consumer surplus, producer surplus and the total social welfare. (2 marks)
CS =(50-27)*46/2= $529
PS =(27-4)*46/2=$529
TW = TS = $1058

Suppose the government now decides to impose an ad-valorem tax of 25 percent to the suppliers of widgets. 
(vii) Find the new equilibrium quantity, the price per unit paid by consumers, the payment per unit received by producers. (2 marks)
Q = 40 
Price paid by consumers = 30.0
Payment per unit received by producers = 24.0
(viii) Given such a tax policy, find the new consumer surplus and producer surplus. (3 marks)
CS = (50-30.0)*40/2=$400.0
PS = (24.0-4)*40/2=$400.0
(ix) Given the 25% ad-valorem tax find the revenue to the government and the deadweight loss. (4 marks)
Revenue to the government = ($30-$24)*40 = $240
DWL = Previous TS – (New CS + New PS + Govt. Rev.) = $1058.0 - ($400 + $400 + $240) = $18

Question #3 (13 marks)
The market demand and supply curves in a perfectly competitive industry are given by 
Qd = 24,000 – 600 P
Qs =  4,000 + 400 P
(i) Calculate the equilibrium price and output in this industry. (2 marks)
In equilibrium: 4,000 + 400 P = 24,000 – 600 P
Or, 400 P + 600 P = 24000 - 4000
Or 1000 P = 20,000 
Or, P = 20
Q = 4000 + 400*20 = 4000 + 8000 = 12,000
(ii) Now suppose all of the firms in this industry have the same cost structure. Each has a short-run MC curve defined by MC = 10 + 0.5 q, where q is each firm’s output. What output does each firm produce? (2 marks)
Each firm produces where MC = P
10 + 0.5 q = 20
0.5 q = 10
Q = 10/0.5 = 20
(iii) How many firms does this market have? (2 marks)
Number of firms =12000/20 = 600
(iv) If each firm in the industry has a total cost curve of the form TC = 36 + 10 q + (1/4) q2, derive the ATC at the output being produced by each firm at the existing price. (2 marks)
ATC = TC/q = [36 +10*20 +(1/4)*20*20]/20 = 16.8
(v) How much profit is each firm making? (2 marks)
Profit = P*q – ATC*q = q*(P-ATC) = 20*(20 – 16.8) = 20 * 3.2 = 64
(vi) Is a typical firm in this industry operating at its minimum average total cost? Explain why/how. (3 marks)
No. As MC > ATC, ATC must be increasing and therefore, not at its minimum point.

Question #4 (13 marks)

Nimbus Inc. makes brooms and then sells them door-to-door. Here is the relationship between the number of workers and Nimbus’s output in a given day:
	Workers
per Day
	Output
	Marginal
Product
	Total 
Cost
	Average
Total
Cost
	Marginal
Cost

	0
	0
	N/A
	200
	N/A
	N/A

	1
	20
	
	
	
	

	2
	50
	
	
	
	

	3
	90
	
	
	
	

	4
	120
	
	
	
	

	5
	140
	
	
	
	

	6
	150
	
	
	
	

	7
	155
	
	
	
	



(i) Fill in the column of marginal products. Is the marginal product increasing or decreasing or both? Which law explains the decrease in marginal product? (2 marks)
Marginal product first increases but then decreases. The law of diminishing returns explains the decrease in marginal product of labor holding the other inputs unchanged.
	Workers
	Output
	Marginal
Product of Labor
	Total 
Cost
	Average
Total
Cost
	Marginal
Cost

	0
	0
	N/A
	200
	N/A
	N/A

	1
	20
	20
	300
	15
	100/20 = 5

	2
	50
	30
	400
	8
	100/30 = 3.3

	3
	90
	40
	500
	5.6
	100/40 = 2.5

	4
	120
	30
	600
	5
	100/30 = 3.3

	5
	140
	20
	700
	5
	100/20 = 5

	6
	150
	10
	800
	5.3
	100/10 = 10

	7
	155
	5
	900
	5.8
	100/5 = 20


 

(ii) A worker costs $100 a day, and the firm has fixed costs of $200. Use this information to fill in the column for total cost. Fill in the column for average total cost (ATC) rounding any decimal to the nearest tenth. (2 marks)

(iii) Now fill in the column for marginal cost rounding any decimal to the nearest tenth. (2 marks)

(v) Compare the column for marginal product and for marginal cost. Comment on the relationship linking these two variables. Why does the MC eventually rise? (3 marks)
Marginal product and marginal cost move in opposite directions: when MP rises, MC falls and vice versa.
Mathematically: MC = ΔTC/ΔQ = ΔL*Wage/ΔQ = Wage/(ΔQ/ΔL) = Wage/MP.
 Because of the law of diminishing returns, MP will eventually fall meaning that MC will eventually rise. 

(vi) Is there a relationship between the marginal cost and the average cost? If yes, use the relationship to explain why the ATC curve is U-shaped. (4 marks)
Yes there is a relationship between MC and ATC. In fact MC determines the shape of ATC:
Whenever MC is below the AC, AC keeps falling. MC eventually starts rising due to the law of diminishing returns. When MC becomes equal to the ATC, the ATC reaches its minimum value. When MC rises above ATC, ATC keeps rising. Thus ATC gets its U-shape.

Question #5 (13 marks)
You have to hire a new worker for your frozen food processing plant. There are two candidates, Josef and Fidel. Josef is quite good at packing brats. In fact, he can pack 100 brats per hour. And he is not that bad at packing pizza either; he can pack 50 pizzas per hour. Fidel, in contrast, can pack 75 brats per hour or 75 pizzas per hour.
(i) First of all, consider the case of Josef. What is the opportunity cost of packing one brat for Josef? And what is the opportunity cost of packing one pizza for Josef? (2 marks)
	If Josef packs 100 brats in a given hour, then he would have missed the chance of packing 50 pizzas in that same hour. Then, for each brat he packed, he missed the chance of packing one half-pizza. The opportunity cost of packing one brat for Josef is then packing half a pizza. Likewise, the opportunity cost of packing one pizza for Josef is packing two brats.
(ii) Then, take into account the case of Fidel. What is the opportunity cost of packing one brat for Fidel? And what is the opportunity cost of packing one pizza for Fidel? (2 marks)
	If Fidel packs 75 brats in a given hour, then he would have missed the chance of packing 75 pizzas in that same hour. Then, for each brat he packed, he missed the chance of packing one pizza. The opportunity cost of packing one brat for Fidel is then packing one pizza. Similarly, the opportunity cost of packing one pizza for Fidel is packing one brat.
(iii) Now, consider that the new worker will work 8 hours a day. Suppose you want 900 pizzas and 600 brats to be packed and that you can hire only one worker. Who will be able to do both things in less time? (4 marks)
	Start with Josef. It takes him 18 hours to pack 900 pizzas and 6 hours to pack 600 brats. Then, Josef would need 24 hours. It would take Fidel, in turn, 12 hours to pack 900 pizzas and 8 hours to pack 600 brats. Then, Fidel would need 20 hours. As a result, Fidel can do both these things in less time.
(iv) Consider now that you can hire either of them or both of them on an hourly basis. They make the same hourly salary. Again, you want 900 pizzas and 600 brats to be packed. What would you do in this case? Explain the logic behind your choice. (5 marks)
	Josef has a comparative advantage in packing brats, i.e., takes less time to pack brats and Fidel’s advantage lies in packing pizzas. Then they each can be hired to perform the tasks they are naturally good at, i.e., one can go for complete specialization. In other words, hire Josef for doing brats, while Fidel can amuse himself with pizza packing. This way you would hire Josef for 6 hours, so he packs 600 brats and Fidel for 12 hours, so he packs 900 pizzas. In total, you have to pay for 18 hours of work and that is smart!


Question #6 (13 marks)

Following a prolonged battle for market share, the ‘notebook’ industry had come down just to two rivals, Tosima & Gell, who make essentially a very similar line of products. If they each produce small output, a higher (average) price can be assured, which leads to higher profit than is obtainable by producing a larger volume. 
More precisely, if each produces the ‘smaller’ volume, profit to each is 100, and if they each produce ‘large’, profit plummets to 30 for each. However if Toshima produces large while Gell has a small output, Gell is at the short end of the stick earning just 10, while Toshima gets away with a profit of 125, and vice-versa, if the share of output is the other way around. 
(i) Set up the profit (or, pay-off) matrix in the chart below. (3 marks)

	
	Toshima

	
	Small Quantity
	Large Quantity

	

Gell
	
Small Quantity
	                      

	                      


	
	
Large Quantity
	

	



(v) Does each player have a dominant strategy? Explain. (3 marks)
(vi) Is there Nash equilibrium for this game? Explain fully. (3 marks)
(vii) Would a collusive agreement (as in a cartel) be beneficial to both parties? What level of output would they to target in such a case? (4 marks)
Solution
(a) 
	
	Toshima

	
	Small Quantity
	Large Quantity

	

Gell
	
Small Quantity
	                      100
100                               
	                      125
10

	
	
Large Quantity
	                       10
125
	                         30
30



(b) Yes,  {large, large} is DSE. {For example, if Gell were to choose small, its profit is either {100 or 10} vis-à-vis {125, 30} by playing large, and vice-versa for Toshima.
(c) Here (large, large) is also a Nash equilibrium. To see this, let Toshima produce small, Gell then faces {100, 125} by following the two actions respectively; it would choose large. When one of the players chooses large, the other follows suit. Hence there appears to be only one Nash equilibrium in pure strategies. 
(d) Evidently it is profitable to collude, and each to produce ‘small’ so that each earns 100 rather than just 30 as in parts (b) & (c). But there are incentives to cheat, which we do not have to go into at this stage.

Question # 1(16 marks)
Suppose the prices of two goods are Px = $6 and Py = $8, and we observe the consumer to purchase exactly six units of good X and five units of good Y.

(xiii) Graph the resulting budget constraint on a diagram (with good Y on the vertical axis and good X on the horizontal axis), with intercepts clearly marked, explaining how you arrive at the answers. What is the consumer’s total income? (4 marks)
	Ans: Income = 6*$6 + 5*$8 = $76. Intercepts are y = 76/8 = 9.5; x = 76/6 or 12.67.

(xiv) What is the slope of the budget line? What does it mean? (2 + 2 marks)
	Ans: Px/Py = 6/8 = 3/4 = .75.
	It means that to purchase one more unit of X the consumer needs to give up ¾  or .75 unit of good Y. 

(xv) Now suppose the government puts a tax on good X of $2 per unit, resulting in increasing its price by the same amount. Do you expect the new equilibrium MRS to change from the equilibrium MRS in question (ii)? Why? (2 + 2 marks).
	Ans: The new MRS is, 8/8 = 1. Slope of budget is now steeper & equals 1. MRS, the slope of IC, must therefore increase to become equal to the slope of the new budget line, if we have an optimum choice. Therefore, I expect that MRS increases with this change.   

(xvi) Instead of the tax on X, suppose that the government increases the consumer’s income by $10. Carefully illustrate on a diagram a possible new equilibrium where the first equilibrium is also illustrated (4 marks). 
	Ans: An equilibrium above and to the right on a higher indifference curve. Income now is $86, but prices are unchanged. Thus the new budget line is parallel and to the right of the old one.

Question #2(16 marks)
The demand function for amalgamated widgets is 
, 
and the supply function is 
.	
(x) Find the equilibrium price and quantity; graph your solution, labeling the intercepts. (3 marks)


P = 25 and Q = 50


(xi) Find consumer surplus, producer surplus and the total social welfare. (3 marks)


CS =(50-25)*50/2=625
PS =25*50/2=625
TW = 1250

Suppose the government now decides to provide a subsidy of $5 per unit to the suppliers of widgets. 
(xii) Find the new equilibrium quantity, the price paid by consumers, the payment per unit received by producers (including the subsidy and what consumers pay). (3 marks)

Q = 55 
Price paid by consumers = 22.5
Payment per unit received by producers = 27.5

(xiii) Given such a subsidy policy, find the new consumer surplus, producer surplus, the cost to the government and the deadweight loss. (4 marks)

CS = (50-22.5)*55/2=756.25
PS = 27.5*55/2=756.25
Costs to the government = 275
DWL = change in consumer surplus + change in produce surplus + change in government funds= 131.25+131.25-275=12.5

(xiv) Now assume that instead of subsidy the government has imposed a 50% ad-valorem tax to be paid by the suppliers? Find out the new equilibrium price and quantity. (3 marks)
Q = 40
P = 30

Question #3(16 marks)
You have $2000 to invest and are considering buying some combination of the shares of two companies, Bear Inc. and Lion Inc. Shares of Bear Inc. will pay a 5 percent return if the Liberals are elected, an event you believe to have an 80 percent probability; otherwise the shares pay a zero return. Shares of Lion Inc. will pay 8 percent if the Conservatives are elected (a 20 percent probability), zero otherwise. Either the Liberals or the Conservatives will be elected.

Round all of your answers to the nearest cent.

(i)    If your only concern is maximizing your average expected return, with no regard for risk, how should you invest your $2000? (4 marks)
Bear Inc. pays 5% with an 80% probability, zero otherwise. The expected average return is 80% times 5%, or 4.00%.
Lion Inc. pays 8% with 20% probability, zero otherwise, an expected average return of 1.60%.
To maximize expected return, invest all your funds in Bear Inc.
(ii)    Devise an investment strategy that guarantees at least a 3.0 percent return, no matter which party wins the election. (6 marks)
To achieve a guaranteed 3.0% return, you need a strategy that guarantees you at least $60.00 no matter who wins the election. Say, you invest X in Bear Inc. and 2000-X in Lion Inc.
If Liberals win, then 60< .05X, thus X should be greater than or equal to 60/.05=1200.
If Conservatives win, then 60<(2000-X)(.08), thus X should be smaller than or equal to 1250.
So, X should be smaller than or equal to 1250, but bigger than or equal to 1200. If you invest $1250 in Bear Inc. and $750 in Lion Inc, your return will be $62.50 (5% of $1250) if the Liberals win and will be $60.00 (8% of $750) if the Conservatives win.

(iv) Devise an investment strategy that is riskless, that is, one in which the return on your $2000 does not depend at all on which party wins. (6 marks)
Let D be the number of dollars you invest in Bear Inc. and $2000 - D be the number of dollars you invest in Lion Inc.
If the Liberals win you receive a dollar return of 5% × D.
If the Conservatives win you receive a dollar return of 8% × ($2000 - D).
You want these two returns to be equal, so set 5% × D = 8% × ($2000 - D).
Manipulating this formula, we get D = (0.08 × 2000) / (0.08 + 0.05) = $1,230.77.
So invest $1,230.77 in Bear Inc. and $769.23 in Lion Inc. to guarantee the same return of $61.54 no matter who wins.

Question #4(16 marks)

The market for candles in the City of Montreal is characterized by perfect competition. Firms and consumers are price takers and there is free entry and exit. The total cost (TC) and marginal cost (MC) functions for each (identical) firm are given by TC = (Qs)2 + 2Qs + 81 and MC = 2Qs + 2. They can produce using only one size of plant that is described by these cost functions.

(i) Individual firm: Let P be unknown for now. Illustrate the long run equilibrium for a representative firm by drawing the MC, the ATC and the equilibrium price. (2 marks)
[image: ch09_q9ans1]
(ii) Individual firm: Let P be unknown for now. Solve for the individual firm's Qs. (2 marks)
Set MC=ATC, where ATC=TC/Q, this will yield Q=9.

(iii) Individual firm: Let P be unknown for now. Find the individual firm's MC at the equilibrium output. (1 mark)
	Plug Q=9, MC=$20.

(iv) Individual firm: Let P be unknown for now. Find the individual firm's ATC at this output. (1 mark)
	ATC=MC=$20.

(v) Individual firm: Find the identical P that each firm will charge. (2 marks)
	P=MC=ATC=$20.

(vi) Industry: Given your P in (v), and the industry demand curve P = 560 - QD, find the industry equilibrium QS=QD. (2 marks)
	P=560-QD, so $20=560-QD, so QD=QS=540.

(vii) Given all of your answers above, how many firms are there in the industry? (2 marks)
	Since we know each firm supplies Q=9, and total QS=540, so there are 60 firms.

(viii) What is the value of industry profits? (2 marks)
	Since P=ATC, profits=$0.


Now, suppose that the popularity of candles falls.

(ix) In the short run, will the firms in the market earn profits, earn losses, or break even? Describe what will happen, no need for calculations. For simplicity, assume that the cost curves will not change. (1 mark)
	Demand shifts inward, and in the short run, fixed costs cannot be avoided. Therefore, the existing firms will earn negative profits.


(x) In the long run, will the number of firms in the market increase or decrease? Explain. (1 mark)
	Some firms in (ix) will exit, hence there will be fewer than 60 firms in the market.

Question #5(16 marks)

The market demand curve for an industry product is given by P = 180 – (1/3)Q and marginal costs for each firm in the industry are constant at MC = $20.

(i) If the members of the industry decided to form a cartel and subsequently act like a monopolist, how much output would be produced in total and at what price would it be sold? What would be the industry profit? (4  marks)
MR=MC, 180-2Q/3=20, so Q=240. Plug in demand, P=180-240/3=100.
Profit=(P-ATC)Q=(100-20)*240=19200.

(ii) Instead, suppose that there are but two firms who compete on the basis of the Cournot model. The reaction functions of these firms A and B are given respectively by QA = 240 – (1/2) QB, and QB = 240 – (1/2) QA. Solve for the profit maximizing output of each firm and the price in the market place. (6  marks)
By symmetry Qa=Qb, so Qa=240-Qa/2=160=Qb=Qa. Total output is Q=Qa+Qb=160*2=320.
So the price will be P=180-320/3=73.33

(iii) Compute each firm’s profit in (b) above. Compute the DWL in the duopoly case. (6 marks)
Profiti=(P-ATC)*Qi=(73.33-20)*160=8532.8
DWL=53.33*(480-320)/2=4266.4


Question #6(16 marks)

The domestic demand for coffee makers is given by P = 72 – 0.3Q. Domestic supply is given by P = 9 + 0.4Q. International supply is given by P = 30. 

(i) Illustrate the market on a diagram, and compute the market equilibrium and the amounts supplied by domestic and foreign suppliers. (6 marks)
Demand: vertical intercept=72, horizontal intercept=240
Supply: vertical intercept=9, slope=.4
At P=30, Qd=140, Qs=52.5, imports=87.5





(ii) A tariff of $3 is now imposed by the domestic government on foreign supply. Illustrate graphically how the market changes and compute the new amounts supplied by the domestic and foreign suppliers. (6 marks)
New P’=33, Qd=130, Qs=60, imports=70.





(iii) On a new diagram illustrate the tax revenue resulting from the $3 tax, and compute its amount. (4 marks)

Tax revenue=3*70=210.
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