ECON 3210 / 4210
Fall term 2007

Seminar problems, last updated November 6, contains problems for all the ten seminars, weeks 36, 37, 39 and 41 ‑ 47.

The document now exists in its final form.
Seminars

There are three parallel seminars:


Tuesday 16:15 -18:00, Room 150 Harriet Holters hus


Monday 08:15 -10:00, Room 101 Harriet Holters hus


Tuesday 08:15 -10:00, Room 101 Harriet Holters hus

Seminar leader is Karine Nyborg for seminars 1 – 7 and Aanund Hylland for seminars 8 – 10.

1.
September 3 and 4

2.
September 10 and 11


No seminars in week 38

3.
September 24 and 25


Week 40 is the lecture-free week

4.
October 8 and 9

5.
October 15 and 16

6.
October 22 and 23

7.
October 29 and 30

8.
November 5 and 6

9. 
November 12 and 13

10.
November 19 and 20

1.  Seminars in week 36, September 3 and 4

Problem 1

Varian, Chapter 12, Problems 2, 3 and 4

Problem 2
A farmer has at his disposal 100 hectares of land. (A hectare, abbreviated ha, is 10,000 square meters.) The land may be used for growing wheat or barley. The wheat yield depends on the weather (i.e. occurrence of frost), while the barley yield does not. Consequently, if the weather is good the farmer receives a yield on wheat land worth NOK 4500 per ha, whereas if the weather is bad the value of the wheat crop is NOK 1500 per ha only. The probability of bad weather is 1/3. The yield on barley is NOK 2500 per ha in any case. Irrespective of the choice of crop, the cost of fertilizers, seeds et cetera is NOK 1000 per ha.
A
Assume the farmer choose to produce wheat only. Show that in this case his expected net income equals NOK 250,000.
B
If the farmer only considers the two extremes, "all barley" or "all wheat", should he then choose all wheat? Explain!
C
Assume the farmer has preferences that satisfy the Expected Utility Theorem and that his (von Neuman-Morgenstern) utility function is u(x), where x is net income. What are the expressions for the farmer’s expected utility in the two cases considered in B?
D
Assume now that the farmer may choose a mix between wheat and barley. Let Y denote the number of hectares of land used for barley. Net income in good weather conditions is denoted xG while net income in bad weather conditions is xB. Show that 



xG = 350,000 – 2,000 Y



xB = 50,000 + 1,000 Y
E
Derive the expression for the farmer’s expected utility and show how it depends on Y. Explain how we may (in principle) find the optimal value of Y.
F
What is the optimal value of Y if the utility function is the natural logarithm, that is, u(x) = ln(x).
2.  Seminars in week 37, September 10 and 11
We consider a firm that may invest in a project with a risky outcome.  If the firm invests an amount K, then revenues are RH(K) with probability p and RL(K) with probability 1-p.  Here RH(K) > RL(K) for all K, and the functions RH and RL are twice continuously differentiable, increasing and concave.

In the first part of the problem, we assume that the unit cost of investment is 1+r, where r is the (given) interest rate.

A
Consider the case in which the firm acts as if it does not care about risk. What is the expression for expected profits?  Derive the first-order condition for the profit-maximizing investment level.  Interpret the result.

B
Consider next the case in which the firm acts as if it is risk averse.  Can you give reasons for this assumption?  Assume that the firm acts as if it evaluates profits according to the utility function u.  What is the expression for expected utility of the firm?  Derive the first-order condition for the expected-utility maximizing investment level.  Interpret the result.  How does the resulting investment level compare to that under A?

Suppose that the firm has access to two different sources of finance.  In addition to being able to borrow at the fixed interest rate r, the firm may also borrow at a risky rate ri., which can take on the two values rH and rL, where rH > rL.  For simplicity, we assume that ri equals rH when revenues are given by RH and rL when revenues are given by RL.

C
Consider again the case of risk neutrality.  Is it possible that the firm may choose to borrow from both sources?  Under what conditions on the interest rates will the firm choose to borrow at the fixed and risky interest rate, respectively?  Does the firm’s choice depend on the riskiness of revenues?

D
Consider next the case of risk aversion.  Explain why the firm would never borrow at the fixed interest rate if r > rH.  Explain also why the firm would never borrow at the risky interest rate if r < rL.  Suppose for the rest of the analysis that rL < r < rH.  Is it conceivable that the firm will borrow at the risky interest rate even if prH + (1-p) rL > r.  Does the choice depend on the riskiness of revenues?

We return again to the case in which the firm can borrow at a fixed rate of interest only.  However, we now assume that the profit of the firm is subject to a (proportional) tax t.

E
In the case of risk neutrality, does the rate of taxation affect investment behavior?

F
What about the case of risk aversion?

3.  Seminars in week 39, September 24 and 25
Problem 1
In the following normal-form game, which strategies survive iterated elimination of strictly dominated strategies?  Find the pure-strategy Nash equilibria.

	
	
	Player 2

	
	
	L
	C
	R

	Player 1
	U
	6,3
	5,1
	0,2

	
	M
	0,1
	4,6
	6,0

	
	D
	2,1
	3,5
	2,8


Problem 2
Gibbons, Section 1.5, Problems 1.2 and 1.3

Problem 3

Varian, Chapter 28 "Game Theory", Problems 2, 3 and 4

(Note that chapter numbering may be different in different editions.)

4.  Seminars in week 41, October 8 and 9
Problem 1
Cabral, Problem 4.5  (The problems to Chapter 4 are found on pages 63 - 66.)

Problem 2

Cabral, Problem 4.2

Problem 3

Cabral, Problem 4.3

Problem 4

Gibbons, Section 1.5, Problem 1.8

5.  Seminars in week 42, October 15 and 16
Problem 1
Cabral, Problem 4.6 (page 65)

Problem 2

Gibbons, Section 2.6, Problems 2.1, 2.2 and 2.5

Problem 3

Consider the following simultaneous-move game in normal form, where a > b > c > 0:

	
	
	Country 2

	
	
	M
	R

	Country 1
	M
	0, 0
	a, c

	
	R
	c, a
	b, b


We can think of the players as two countries which are on the brink of war.  M stands for mobilization and R for refraining from mobilization.  If both choose M, war is likely.  If one country chooses M and the other R, the former gets the upper hand.  If both choose R, an uneasy peace prevails.

(a)
Find all pure-strategy equilibria of the game.

(b)
Discuss briefly the realism of each of the equilibria being reached.

(c)
Then consider the following game of perfect information:  First Country 1 chooses whether to refrain from mobilization altogether or to commit to mobilize if and only if Country 2 mobilizes.  This commitment is credible.  Thereafter, Country 2 observes 1’s move and decides whether or not to mobilize.  Payoffs are as given in the table above.  Does the game have a subgame-perfect Nash equilibrium?  If so, describe it.

6.  Seminars in week 43, October 22 and 23
Problem 1
Varian, Chapter 28 "Game Theory", Problem 1

Problem 2
Gibbons, Section 2.6, Problems 2.21 and 2.22

(In Problem 2.21, there is a reference to the ”grenade game”, which is described on pages 55 – 56.)

Problem 3
Gibbons, Section 2.6, Problem 2.10

7.  Seminars in week 44, October 29 and 30
Problem 1
Gibbons, Section 2.6, Problem 2.10

(This problem was assigned for week 43, but there was not enough time to discuss it.) 
Problem 2
(From the exam, Fall term 2006)
An individual has an initial wealth of 1,000, but runs a ten percent risk of losing 100 due to an accident.  The loss can be fully or partially insured.  Denote the amount of insurance K, so that K = 0 represents no insurance, 0 < K < 100 represent partial insurance, and K = 100 represents full insurance.  The premium rate is p, that is, the cost of K units of insurance is pK.  Assume that the individual's decisions can be described as expected-utility maximization, and let u be the utility function.

(a)
Formulate the individual's decision problem.

(b)
Assume that the rate p is fair, in the sense that the insurance company makes zero profit in expected value.  If the individual is risk averse, what is the optimal K?  Justify your answer, mathematically and/or graphically.

(c)
Now assume that p is higher than the fair rate described in (b).  If the individual is risk neutral, what is the optimal K?

(d)
Describe qualitatively (for example, by a graph) the behavior of a risk-averse individual facing a rate as described in (c).

(e)
If the utility function is U(x) = ln x, derive an expression for the ratio between the individual's final wealth with and without an accident.

(f)
Return to the assumptions of (b), that is, fair premium rate and risk-averse individual.  At a cost of C, the individual can reduce the risk of accident to five percent.  For which values of C is the risk-reducing activity socially optimal?  Will it be undertaken, when full or partial insurance can be bought, as described above?

(g)
How can the efficiency of the insurance system be improved in cases like (f)?  Assume that the insurance company can observe whether a customer undertakes the risk-reducing activity.

(h)
Discuss briefly the same question if the insurance company cannot observe whether a customer undertakes the risk-reducing activity.
8.  Seminars in week 45, November 5 and 6
Problem 1
Gibbons, Section 3.5, Problem 3.4

Problem 2
Consider the following static game of incomplete information, presented in the standard way.  Nature selects the number c, which is equal to either 0 or 2.  This number is known to player I (who chooses strategy A or B), but not to player II (who chooses X or Y).  In the opinion of player II, c = 2 with probability ⅔ and c = 0 with probability ⅓.

	
	X
	Y

	A
	0,1
	1,0

	B
	1,0
	c,1


(a)
Present this game in normal form.
(b)
Find the Bayesian Nash equilibrium.

Problem 3
(From the exam, Fall term 2003)

A
Define and explain the following terms: game, strategy, player, normal-form representation, extensive-form representation, dominant-strategy equilibrium, Nash equilibrium.

B
Two firms are competing on a market. Each firm may choose one out of two possible strategies; Aggressive and Accommodating. If both firms choose the Aggressive strategy each earn zero profits; if both choose the Accommodating strategy each earn a profit of 100; if one firm choose the Aggressive strategy and the other the Accommodating strategy, the first earns a profit of 200 and the second a profit of -100. Express the game in normal form and solve it.

C
Consider a repeated version of the above game. Explain under what conditions both firms always playing the Accommodating strategy may be supported as an equilibrium outcome.

D
Adam Smith wrote that “People of the same trade seldom meet together, even for merriment and diversion, but the conversation ends in a conspiracy against the public or in some contrivance to raise prices”. Discuss conditions under which such a “conspiracy” may be successful.

9.  Seminars in week 46, November 12 and 13
Problem 1
Varian, Chapter 37, Problems 1 and 2

Problem 2
Varian, Chapter 37, Problems 3, 4 and 5

(The underlying model has not been discussed at the lectures, but is explained by Varian in Sections 37.7 Incentives and 37.8 Asymmetric information.  The chapter numbering refers to the 7th edition, 2006, and may be different in earlier editions.)

Problem 3
Gibbons, Section 4.6, Problem 4.1(a).

Problem 4
Gibbons, Section 4.6, Problem 4.2, first question.  (The second question concerns mixed-strategy equilibria and can be ignored.)

10.  Seminars in week 47, November 19 and 20
Problem 1
Cabral, Problem 7.2 (page 125)

Problem 2
Gibbons, Section 1.5, Problems 1.5

Problem 3
(a)
Gibbons, Section 1.5, Problems 1.6

(b)
For the case where ci < a/2 for i = 1, 2, answer the following additional question:  Assume that firm 1 buys a share ( of the stocks of firm 2, thereby obtaining the right to a corresponding share of the profits of firm 2.  The share is so small that firm 1 does not get any influence of the decision making of firm 2.  How will this affect the Cournot solution (Nash equilibrium)?
Problem 4
Gibbons, Section 2.6, Problems 2.6

Problem 5
If time allows:  The problem in Cabral, page 126

(It is called problem 7.6**, but so is also the last problem on page 125.)
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