Practice Questions for Final:

1. Two firms compete in selling a good; one firm does not know the other firm’s cost function.

Assume that both firms face a constant marginal cost. Assume that both firms know that the marginal cost for firm 1 is 3.6. Firm 2 only knows its own marginal cost, and firm 1 believes the firm 2’s marginal cost is 2.4 with probability 
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and that firm 2’s marginal cost is 4.2 with probability [image: image2.wmf]3
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.  Assume the demand curve is given by: 
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. Finally, where appropriate, assume that Firm 1 is the first-mover in a sequential game.

a. Assuming they are Cournot competitors, find the Nash Equilibrium and the equilibrium price.

Starting with the low cost firm 2: Profit is given by = P*q[l2]-c*q[l2]

Profit[l2] = (24 - 1/10 q[1] - 1/10 q[l2]) q[l2] - 2.4 q[l2]

Taking the derivative with respect to q[l2] ( So the Best Response function for the low cost firm 2 is given by: BR[l2]= q[l2] = 108 - .5q[1]

For the high cost firm 2:

Profit[h2] := (24 - 1/10 q[1] - 1/10 q[h2]) q[h2] - 4.2 q[h2]

So the Best Response function for the high cost firm 2 is given by: BR[h2] := q[h2] = 99 - .5q[1]

Because firm 1 is not completely informed, we have to look at their profit maximizing quantities with the given probabilities

Profit[1] :=(1/3)*((24-(1/10)*(q[1]+q[l2]))*q[1]-3.6*q[1])+(2/3)*((24-(1/10)*(q[1]+q[h2]))*q[1]-3.6*q[1]);

Taking the derivative with respect to q[1] ( So the Best Response function for firm 1 is given by: BR[1] = q[1] = 102 - .167q[l2] - .33q[h2]

Simultaneously solving:

q[h2] := 65; q[l2] := 74; q[1] := 68

Now finding prices - prices will be given by 24 - 1/10(q[l2]+q[1]) if firm 2 has low cost and given by 24 - 1/10(q[h2]+q[1]) if firm 2 has high cost. 

p[lowfirm2] =9.8;

p[highfirm2] :=24-(1/10)*(q[h2]+q[1])=10.7;

b. Assuming they are Stackelberg competitors, find the Nash Equilibrium and the equilibrium price.

Firm 1 moves first - so they know that if firm 2 is low cost they will produce according to BRl2 above and if they are high cost they will produce according to BRh2 above. 

Profit[stack1]:=(1/3)*((24-(1/10)*(q[1]+q[l2]))*q[1]-3.6*q[1])+(2/3)*((24-(1/10)*(q[1]+q[h2]))*q[1]-3.6*q[1]);

q[stack1] := 102; q[stackl2] := 57.0; q[stackh2] := 48.0

Now finding prices - prices will be given by 24 - 1/10(q[stackl2]+q[stack1]) if firm 2 has low cost and given by 24 - 1/10(q[stackh2]+q[stack1]) if firm 2 has high cost. 

p[stlowfirm2] := 8.1; p[sthighfirm2] := 9

c. Compare the above Cournot NE and Stackelberg NE to the situation in which firm 1 is a monopolist. Is the outcome what you would expect? That is, how does the uncertainty of firm 2’s cost function impact the equilibrium and what is your intuition for this result.

If firm 1 is a monopolist they would produce where MC = MR:

Profit[monopolist] :=(24-(1/10)*q)*q-3.6*q;

q[monopoly] := 102.

So the uncertainty doesn't change the outcome of choosing the monopoly quantity if the firm is a Stackelberg leader. Having uncertainty regarding the second mover's cost does not impact the first movers optimal quantity choice.

2. 
Consider an imperfect information principal-agent problem with the following parameters: R(G) = 800, R(B) = 400, R(0) = 0, c(H) = 200, c(L) = 50, c(0) = 0, pr(G|H) = 0.75, and pr(G|L) = 0.50. Assume that both the principal and the agent are risk neutral.

a.
Provide the economic interpretation of each of the parameters above [R(G), R(B), R(0), c(H), c(L), c(0), pr(G|H), and pr(G|L)]. In other words, what does R(G) represent? R(B)? etc.

R(G) – payoff to the agent if “good”
R(B), R(0), c(H), c(L), c(0), pr(G|H), and pr(G|L)

b.
(15 pts) Calculate the sequential equilibrium assuming that the principal determines w(G) and w(B). (Note: Assume that the smallest increment for wage contracts is $1). This equilibrium should specify: (1) the wages that will be paid for each outcome; (2) whether the agent will accept the contract; and if so, (3) the effort level that the agent will choose.


Now suppose that there are two agent types. The information above refers to “good” agents. All of the parameters above also apply to “mediocre” agents EXCEPT that for mediocre agents pr(G|H) = 0.40 and pr(G|L) = 0. Assume that 60% of the agents are good agents and 40% are mediocre agents.


c.
(10 pts) Suppose the principal offers the following wage contract: w(G) = 400 and w(B) = 100. What action will good agents choose based on this wage contract (reject, accept and give high effort, accept and give low effort)? What action will mediocre agents choose? What is the expected value of this game to the principal?

2. Suppose that you are involved in a legal suit. If you win the suit (the good outcome), you get $20,000. If you lose (the bad outcome), you get $0. Suppose that you find a lawyer who is willing to represent you for a fee that depends entirely on the outcome of the case. The lawyer can put high effort (H) or low effort (L) into your case. If the lawyer chooses H, the probability of winning is 0.75. If the lawyer chooses L, the probability of winning is 0.25. If you do not hire the lawyer, you will lose the case with certainty. The cost of H to the lawyer is $5,000, while the cost of L to the lawyer is $1,000. If the lawyer does not take your case, she has an outside opportunity that is worth $1,750 to her. The lawyer’s utility function is the wage minus their effort. 
a. Let 
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 denote the wage paid to the lawyer in you win (good) and lose (bad), respectively. Form the participation constraint, given that the lawyer will work hard.
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b. Form the individual rationality constraint given the above information.
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c. Solve for the least-cost combination of 
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 that motivate the agent to work hard. 
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3. In a second-price auction, if there are 5 players and there is a known, uniform distribution of values from 0 to 100, what amount should you bid if your value is 80? Explain.
In a second price auction, bid your value, so bid 80. You shave your bid in a first price auction (in this case, if it were a first price auction, you’d bid 4/5 your value, so 64).
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