Name: _______Solutions________

FE431:  PUBLIC FINANCE





Fall 2008
Assignment 9: Due Wednesday 11/26/08
1. Suppose that the demand for cigarettes in a country is given by 
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where P = price per pack (in dollars) and Qd = quantity demanded (in thousands per day).

Suppose the supply of cigarettes is given by
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where P = price per pack (in dollars) and Qs = quantity supplied (in thousands per day).

a. Find the equilibrium price and quantity of cigarettes exchanged in the market, assuming the market is perfectly competitive.

10-0.005Q=0.005Q

Qe=1000

Pe=$5

b. Now imagine that a $2 tax is collected from the sellers of cigarettes. Calculate the equilibrium consumer and producer prices under the tax, as well as the total tax revenue and deadweight loss of the tax.

10-0.005Q=0.005Q+2

Qe=800

The consumer price is

Pc=$6

The seller’s price is

Ps=Pc-2=$4

Total tax revenue is 800*2=$1600.

The deadweight loss is

DW=1/2*b*h=(1/2)*(change in Q)*(tax)=(1/2)*200*2=200

c. Demonstrate that the outcome is (theoretically) the same as in part (b) if the $2 tax is collected from the buyers of cigarettes instead. It is sufficient to calculate the after-tax price paid by consumers and received by producers in this case.

10-0.005Q – 2 = 0.005Q

Qe=800

The market price is $4. So

the seller’s price is

Ps=$4

The consumer also pays $2 to govt, so consumer’s price is

Ps+2 = $6 

2. Jerry has monthly income of $12 and consumes two goods, X and Y. The price of good X is Px = 2. The price of good Y is Py = 1. Jerry’s utility over X and Y is 

U = XY.

Two tax programs are considered.

(1) 
A per-unit commodity tax on good X that causes the after-tax price of good X to rise to Ptaxx = 3.

(2) A lump-sum tax of $2.

Calculate Jerry’s optimal consumption bundle, maximum total utility, and total tax payments under both programs. Comment on your results.

For part (1), maximize Jerry’s utility U = XY subject to his budget constraint PxX+ PyY=I, or 3X+Y=12. Solving the BC for Y yields Y = 12-3X

Max U=X(12-3X)=12X-3X2
dU/dX : 12 – 6X = 0



X* = 2



Y* = 12 - 3(2) = 6

Jerry’s maximum utility is U = 2*6 = 12

If Jerry purchased 2 X with no tax, he could have afforded 8 Y. With the tax he can only afford 6 Y. Therefore, Jerry’s tax payments must be $2.

For part (2), do the same, except now the lump sum tax reduces Jerry’s disposable income to 10. His BC is 2X + Y = 10, or Y = 10 – 2X

Max U = X(10-2X) = 10X – 2X2
dU/dX : 10 – 4X = 0



X* = 2.5



Y* = 10 – 2(2.5) = 5

Jerry’s maximum utility is U = 2.5*5 = 12.5

Obviously, Jerry’s tax payments under the lump sum tax are $2, the same as under the commodity tax. But Jerry has higher utility under the lump sum tax and should, therefore, prefer the lump sum tax to the commodity tax, everything else equal.
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