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Synthetic Fourth Hour Test

There are three questions on this sixty-minute exam.  Each is of equal weight in grading.  

Write neatly.  If we cannot read the answer, it is wrong.
1.  Consider the following game: there are two firms, Joe and Sarah, who produce the same homogeneous product.  They compete only once.  Joe is the Stackelberg leader and gets to produce his quantity Qj first.  Sarah is the Stackelberg follower and gets to produce her quantity Qs second, after observing Qj.

The inverse demand for this market is linear: P = 25 – 0.1 (Qj + Qs).  Sarah has a constant marginal cost of 8, a fact known to both firms.  Joe’s constant marginal cost is either 6 or 10, but only Joe knows for sure; Sarah only knows that it is one of those two values.
HINT: All problems in this question can be answered without using any algebra/calculus.  You could solve the problems algebraically, but that takes time …
a. Explain what pooling and separating equilibria are in the context of this game.
b. Explain why Sarah produces the same equilibrium quantity, for a given observed Qj, regardless of whether the equilibrium is separating or pooling.
c. Is the equilibrium for this “Stackelberg with asymmetric information” game 

separating or pooling?  Explain.  

Suppose, now, that Joe and Sarah moved simultaneously.  But Sarah still does not know Joe’s marginal cost; she believes that it is 10 with some probability and 6 with probability 1-.  This is the “Cournot with asymmetric information” game.
d. Strangely, Joe does not necessarily prefer the “Stackelberg with asymmetric information” game over the “Cournot with asymmetric information” game, even though the former seemingly offers Joe both the “first mover” and “more information” status.  Explain why.  When does Joe prefer the former over the latter?
2.  Yogurt is produced according to the production function 
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 where yt is yogurt output in period t, xt-1 is previously produced yogurt used as “starter” in period t-1, lt-1 is labor hired in period t-1 to get the yogurt started, and lt  is labor hired in period t to package the yogurt.  Let P be the market price of yogurt and w be the market wage for labor, neither of which will change throughout the first four parts of this problem.

a.  Assume that this firm makes its production decisions for period t in period t-1.  Write an expression for the present value of profits in period t-1 assuming that the real interest rate per period is given by r.  You must take account of the opportunity cost of yogurt used as starter in your expression.

b.  Calculate the first order conditions for choosing the inputs here to yield maximum profits.  

c.  How will an increase in the interest rate affect the quantity of yogurt used as a starter in period t-1?  Explain the economic logic of your answer.

d.  How will an increase in the interest rate affect the relative amounts of labor hired in the two periods?  Explain the economic logic of your answer.

e.  Suppose that the price of yogurt unexpectedly rises in period t.  How will the firm respond to this increase (if at all)?  Again, explain the economic intuition behind your answer.

3. This question focuses on the paper “Does Britain or the United States Have the Right Gasoline Tax” by Ian Parry and Kenneth Small.

a. The authors point out that a gasoline tax is inferior to a vehicle miles traveled (VMT) for most environmental purposes.  Explain the logic of this statement.

The authors point out that most externalities from gasoline use (congestion, accidents) occur on the basis of the number of miles driven.  A gasoline tax provides only an indirect incentive to reduce miles driven – there is also an incentive to drive the same number of miles with a more fuel-efficient car and that does not necessarily affect two of the largest externalities.
b. In assessing the optimal gas tax rate (Equation 9a) the authors divide the marginal external cost (MEC) by the term 
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.  Explain in detail why they do this.

Because of the fixed budget constraint, any environmental tax on fuel will reduce the need for labor taxes.  Because labor taxes also have excess burdens, one needs a slightly smaller tax on fuel externalities because of this offset.  Notice that the term means that the Pigovian tax can be slightly less than the full cost of the externality because of this tradeoff. 
c. The authors explain that their optimal gas tax is about $.30 higher in Britain than in the U.S. because of congestion costs.  Explain the logic of this conclusion.

Congestion is an externality – a driver does not take into account the fact that he or she imposes costs on other drivers in terms of congestion.  This effect is undoubtedly larger in the UK than in the US because of the greater population/traffic density in the UK.

d. The authors explain that a VMT is not only more desirable from the point of view of controlling for external costs, but also from the point of view of Ramsey optimal tax theory.  Explain this conclusion.

Ramsey optimal tax theory argues for minimizing deadweight losses by taxing items with an inelastic demand (or supply) more highly.  The authors use an estimate of the gasoline price elasticity 
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) in their notation of -0.55.  On page 1285 they note that the VMT price elasticity is probably much lower (though they do not make this point as clearly as they should).
e. Equation (9a) also contains a term for the Ramsey tax component of a gasoline tax.  Explain this term in detail.

The Ramsey handout shows that for revenue purposes 
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.  Because labor taxes also reduce miles driven, the numerator should be adjusted by 
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.  The final part of the expression, 
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, reflects the ratio of the full price of fuel to the net price of leisure (the gross wage is defined to be one in this paper).  This term enters here because the higher fuel costs with the tax reduce real wages so the effective tax rate on labor is higher requiring a higher fuel tax in the Ramsey formula (I think??)
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