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Sample Problem Sets


1. Ann lives two periods (period 0 and period 1), and draws utility from consumption in both periods. Her utility function is U(C0,C1). Ann must decide between two alternative income paths:
“No College”: Ann works full time in both periods, and receives an income of 200 in both periods (Y0,NC = Y1,NC = 200).
 “College”: In period 0, Ann goes to college, works part time and earns 120 (Y0,C = 120). In period 1, Ann works full time and earns 300 (Y1,C = 300).
Assume that Ann does not derive any direct utility from going to college, and that the amount of leisure is identical under both income paths. Assume also that tuition is zero. For parts a-c, assume that there are perfect capital markets, i.e., Ann can borrow and lend any amount at interest rate r.
a) For r = 0, draw Ann’s budget constraint under the two possible income paths. Your graph should have consumption in period zero on the horizontal axis, and consumption in period 1 on the vertical axis. Make sure to mark on the graph the initial income allocation (Y0,NC  and Y1,NC  for the No College path, and Y0,C and Y1,C for the College path). Which income path will Ann choose? Does your answer depend on Ann’s indifference curves?
b) Repeat part (a), but assuming that r = 0.5. Which path will Ann choose now? 
c) What is the internal rate of return of going to college, i.e., the interest rate that makes Ann indifferent between going and not going to college?
d) Assume now that capital markets are not perfect, and that it’s impossible to borrow. People can still save at interest rate r=0, but the interest rate for borrowing is effectively infinite. Under these circumstances, Ann chooses to go to college. On the other hand Beth, Ann’s friend, chooses not to go to college. Explain Ann’s and Beth’s decisions using a graph with the new budget constraint and indifference curves. What can be said of Ann’s rate of time preference relative to Beth’s?




2. Ann lives two periods (period 0 and period 1), and draws utility from consumption in both periods. Her utility function is U(C0,C1). Ann must decide between two alternative income paths:

·  “No College”: Ann works full time in both periods, and receives an income of 100 in both periods (Y0,NC = Y1,NC = 100).
·  “College”: In period 0, Ann goes to college, works part time and earns 50 (Y0,C = 50). In period 1, Ann works full time and earns 175 (Y1,C = 175).

Assume that Ann does not derive any direct utility from going to college, and that the amount of leisure is identical under both income paths. Assume also that tuition is zero.
a) Assuming perfect capital markets (i.e., Ann can borrow and lend any amount at interest rate r), what is the internal rate of return of going to college?
b) Assume now that capital markets are not perfect, and that it’s impossible to borrow. People can still save at interest rate r=0, but the interest rate for borrowing is effectively infinite. Draw Ann’s budget constraint under the two possible income paths. Your graph should have consumption in period 0 on the horizontal axis, and consumption in period 1 on the vertical axis. Make sure to mark on the graph the initial income allocation (Y0,NC and Y1,NC for the No College path, and Y0,C and Y1,C for the College path).
c) Under the conditions of part (b), Ann decided not to go to college. The government decides to introduce subsidized student loans: college students are now allowed to borrow 50 at interest rate 0. Does this affect Ann’s decision? Does your answer depend on the shape of Ann’s indifference curves? Explain. Use a graph to explain your answer.



3. In the country of Utopia, individuals live two periods (period 0 and period 1), and must decide between two alternative income paths. 

·  “No College”: work full time in both periods, and receive an income of 200 in both periods (Y0,NC = Y1,NC = 200). One can save any amount at interest rate r = 0, but cannot borrow at all (i.e., the interest rate for borrowing is effectively infinite).
·  “College”: In period 0, go to college, work part time and earn 120 (Y0,C = 120). In period 1, work full time and earn 300 (Y1,C = 300). One can save any amount at interest rate r = 0. One can also take on a student loan of up to 40: that is, it’s possible to borrow up to 40 at interest rate 0 (but it’s not possible to borrow more than 40 – the interest rate for any borrowing beyond 40 is effectively infinite).

Assume that attending college does not yield any direct utility, and that the amount of leisure is identical under both income paths. Assume also initially that tuition is zero. 
Under the current circumstances, some individuals in Utopia choose to attend college, and others choose not to attend college.
a) Draw the budget constraints under the two alternative paths. Make sure to label your graph carefully.
b) Assume that the period 1 income if one attends college (Y1,C) increases, while all the other parameters remain constant. What will happen to the fraction of people who attend college? What will happen to the amount of borrowing in the economy? Use a graph to explain your answer.
c) Assume that tuition increases, meaning that the net period 0 income (Y0,C) if one attends college decreases. What will happen to the fraction of people who attend college? What will happen to the amount of borrowing in the economy? Use a graph to explain your answer.
d) In recent years, there has been an explosion in the amount of student loans, and also an increase in college enrollment. In light of your answers to parts b) and c), what factor can explain both trends: an increase in the economic returns to college, or an increase in tuition?



4. A worker lives two periods (period 0 and period 1), and draws utility from consumption in both periods. Her utility function is 


There are two alternative income paths:

·  “No College”: the worker works full time in both periods, and receives an income of 400  in both periods (Y0,NC = Y1,NC = 400).
·  “College”: In period 0, the worker goes to college, works part time and earns 180 (Y0,C = 180). In period 1, the worker works full time and earns 675 (Y1,C =675).

Assume that the worker does not derive any direct utility from going to college, and that the amount of leisure is identical under both income paths. 

a) Assume that the interest rate for lenders is rL=20%, but one cannot borrow at all, i.e., the effective interest rate for borrowers is rB=∞. Draw the worker’s budget constraint under the two income paths. 
b) The government proposes to introduce subsidized student loans to encourage more liquidity constrained students to attend college. Specifically, students will be allowed to borrow up to a maximum of L dollars at interest rate rL. What is the minimum amount of L needed (as a function of ) to ensure that the student will attend college? [For the purposes of this part, you can assume that > 0.2 – think about why this assumption helps you.]
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