ME: Microeconomics for Public Policy

Coursework 2
Problem 1 (Adapted from Workouts in Intermediate Microeconomics, 2nd Edition by T. Bergstrom and H. Varian)
Central Secondary School has £100000 to spend on computers and other things. Hence, the school’s budget equation is C+X=100000, where C is expenditure in computers and X is expenditure on other things. Given this budget, Central Secondary School has submitted a current spending plan that proposes to spend £40000 on computers. The local educational council wants to encourage “computer literacy” in the schools under its jurisdiction. The following plans have been proposed.

Plan A. This plan would give a grant of £20000 to each school in the council’s jurisdiction. The school could then spend the grant as it wishes

Plan B. This plan would give a grant to £20000 to any school, as long as the school spends at least £20000 more on computers than it proposed in its current spending plan. Any school can choose not to participate, in which case it does not receive the grant but does not have to increase its proposed expenditure on computers.

Plan C. Plan C is a “matching grant”. For every pound that a school spends on computers, the council will give the school 50 pence.

Plan D. This plan is like plan C, except that the maximum amount of matching funds that a school can receive is limited to £20000.

1. As a first step in the analysis, draw four graphs representing Central Secondary School’s budget set under each of the above four plans. Show the expenditure on computers in the horizontal axis, and the expenditure on other things, X, in the vertical axis. In each graph, draw also the Central secondary School’s current budget constraint without any plan.
2. Suppose now that the headmaster’s preferences for expenditures on computers and other things are given by the utility function U=C2X3. First confirm than the headmaster would choose to spend £40000 on computers under the status quo. Now calculate how much the headmaster will choose to spend on computers under each of the four plans: A, B, C, and D. Which plan does the headmaster prefer? Which plan minimizes the local educational council expenditure?
Problem 2 (adapted from Microeconomic Theory: Basic Principles and Extensions. by Walter Nicholson)
The CES utility function is given by 
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1. Compute consumer’s optimal choices when prices are px and py, and income is I. Take into account that corner solutions might be possible

2. Compute the Indirect utility function and the expenditure function.

3. Show that if α=1 and β=1, and if prices are such that the solution is not a corner solution, then the optimal quantities of x and y satisfy:
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4. Policy analysts usually need to choose a utility function to study the effect of different government policies on consumer’s welfare. Read page 118 and 119 of  Microeconomic Theory: Basic Principles and Extensions. by Walter Nicholson, 9th edition . Given the data in Table E4.1, will you choose a Cobb-Douglas or a CES utility function?

5. Try to find the expression for the budget shares of the CES utility function given in page 119, equation (vii). Assume that α=1 and β=1. Be sure that you understand the role played by δ.
Problem 3 

Governments usually intervene in markets by giving cash transfers, in-kind transfers, or price subsidies. A usual way to analyze the effect of these policies in consumer welfare is to assume that the individual derives utility from two goods: the good that the policy is influencing and the good C, consumption in the remaining goods. The UK government provides in kind transfers of milk to mothers with newborns. Assume that the government gives £100 worth of milk a month to the mothers (the government does not actually give milk but vouchers worth £100 that can only be exchanged for milk in supermarkets). Draw the consumer’s budget constraint with and without the milk transfer. Assume that milk is a normal good. 

1) Show the poorer an individual is, the more likely is that his milk expenditure will be less than £100 in the absence of the in-kind transfer

2) Show that no matter how poor an individual is, the minimum milk expenditure in milk will be £100 if the in-kind transfer is in place

3) Show that the individual will be no worse off with a cash transfer of £100 than with a milk in-kind transfer worth £100

4) Given the previous result, our standard model seems to imply that the UK government policy is wrong. If you were an advisor the UK government, how would you justify the policy? (We have not studied this in the lectures, but I am sure that you can come to very good answers. Obviously, you have to think on elements that are not included in our standard model of consumer choice)

Problem 4 

Compute consumer’s marshallian demand functions for good X1, and X2 for the following utility functions:

U=ax1+bx2 (substitutes)

U=min{ax1,bx2} (complements)

U=(x1)0.5+ x2. (quasilinear utility functions)

Obtain also the indirect utility function and the expenditure function

Background exercises.

They will not be marked but be sure that you know how to do them, especially if you do not have prior background in economics. If you have doubts, please talk to your class teacher.

Problem (Adapted from Microeconomic Theory: An Integated Approach)
Assume that an individual has the utility function U=X0.5Y0.5, where X and Y represent units of goods X and Y, respectively. The prices are px=2 and py=2, and income equals to 100. 

1. Obtain the individual’s optimal choice of each good as well as the utility level at the optimum

2. Suppose the government introduces a subsidy so that px=1. Compute the utility-maximizing level of goods X and Y, along with the associated level of utility received by this individual. What is the total amount of the subsidy?

3. Assume that the government decides to simply pay the consumer the sum of money obtained in the previous point directly, thereby effectively increasing her income. Compute the new utility-maximizing level of goods X and Y, along with the associated level of utility received by the individual

4. Compare the levels of X and Y obtained in point 2 and 3. Since the government is effectively paying the same amount in either case, why is the individual better off in point 3 than point 2. 

5. Use the indirect utility function to compute the maximum utility levels than the consumer will obtain under the circumstances mentioned in point 2 and 3.

6. Does the difference in utility tell you whether the difference in welfare is large or not? Use the expenditure function to provide an easy to understand measure of the difference in welfare between the scenarios given in point 2 and 3.
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