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Problem Set 4 Solutions
Due Tuesday, May 3rd at the beginning of lecture

Write all answers neatly on the pages given.  Draw all graphs and write your answers in the space provided.  Show all of your work.  You may discuss questions you have with other students, but your answers need to be in your own words.  Answers that appear to be copied from another student will receive a grade of zero.

1. Impact of Income Tax.

a) Draw a budget constraint for someone earning $30 an hour, taxed at 10% on the first $7,150 of earnings, 15% on earnings between $7,151 and $29,050, 25% on earnings between $29,050 and $70,350, and 28% for earnings above $70,350.  This individual has 4000 hours during the year that could be used for labor or leisure.  Label the kink points and endpoints of your budget constraint.

After tax budget constraints are below.  Light one is part a, dark one is part b.
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At earnings of $7150, taxes are $715, leaving after tax earnings of $6435

At earnings of $29,050, taxes are $715 + $3285, leaving after tax earnings of $25,050.
At earnings of $70,350, taxes are $715 + $3285 + $10,325, leaving after tax earnings of $56,025.

At earnings of $120,000, taxes are $715 + $3285 + $10,325 + $13,902, leaving after tax earnings of $91,773.

b. Bush’s 2001 tax cuts are set to expire in 2010.  The 10% tax bracket will rise back to 15%.  Consider the impact of increasing the tax rate on the first $7150 of earnings from 10% to 15%.  The first tax bracket will be 15% on the first $29,050 of earnings.  Assume that the remaining tax brackets do not change.  How does this affect the budget constraint?  Draw and label the new budget constraint on your graph above. 

Graph is not drawn to scale.  The budget constraint becomes flatter for the first $7150 of earnings.  The rest of the budget constraint shifts down parallel by $357.50.
c. For someone earning $60,000 a year, will this tax increase cause an income effect, a substitution effect, or both?

Only an income effect, because the tax over this range of the budget constraint is seen as a lump sum tax of $357.50.  The relative price of leisure does not change.
2. Corporate Tax Excess Burden

Assuming that the corporation tax is effectively a tax on capital used by corporations (a partial factor tax), explain why there is excess burden from this tax.  Which segments of the economy bear the burden of the tax on corporations?

The corporation tax causes an increase in the cost of capital used by corporations.  This creates an output effect and a factor substitution effect.  The factor substitution effect causes corporations to use relatively more labor than they would without the tax, so the relative price of capital falls.  The output effect says that the tax causes the relative price of goods produced by corporations to rise, and consumers to buy less of them.  When production falls, if corporations are capital intensive, the relative price of capital will fall.  If corporations are labor intensive, the relative price of labor will fall, and the price of capital will rise.  
So overall, if corporations are capital intensive, the return to capital will fall, and owners of capital, used in all sectors, will bear the burden of the tax on corporations.

If corporations are labor intensive, the effect on the return to labor and capital is ambiguous.  Owners of capital and workers could both bear the burden of the tax on capital used by corporations.
3. Overlapping Generations Model, Debt Finance

Consider an overlapping generations model, where people live 75 years, with 25 young years, 25 middle-aged years, and 25 old years.  Their smoothed lifecycle income is $40,000 a year.  The government borrows $4500 from the young and middle-aged to pay for services everyone living gets to enjoy.  (The old are unwilling to lend because they will not be around to be repaid later.)  

In 2030, the young have become middle-aged, and the middle-aged have become old.  There is a new young generation.  The government must increase taxes to repay the debt, and spreads this burden equally across all living generations.  The government repays the debt to those who lent the money in 2005.  Assume an interest rate of zero.  Fill in the table below.

	
	2005-2030

	
	Young
	Middle-aged
	Old

	Income
	$40,000
	$40,000
	$40,000

	Government Borrowing
	-$4500
	-$4500
	

	Government Provided Consumption
	$3000
	$3000
	$3000

	
	
	
	

	
	2030

	Increase in taxes to repay debt
	-$3000
	-$3000
	-$3000

	Government debt repayment
	
	$4500
	$4500

	Net effect on lifetime consumption
	-$3000
	0
	0


a) How does borrowing in 2005 affect the lifetime consumption of the generation that was old in 2005?

It increases their consumption by $3000.

b) How does borrowing in 2005 affect lifetime consumption of the generation that is young in 2030?

It reduces their consumption by $3000.

