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The problem set below has 5 points, all of which should be answered.

Consider a person with utility function

(1)                                       U(R) = a + bR – ½ cR2,

where R is the person’s income, and a, b and c are constants. a has arbitrary value, b is positive, while c is nonnegative. (We assume that “income” gives utility to the person, since it is used in its entirety to purchase consumption goods in the period in question.)

1. Derive an expression for the marginal utility of income for the person. Find a condition, involving R and the parameters b and c, that makes the function (1) reasonable. (In general, can U(R) be a reasonable representation of individual utility for very high values of R?)

2. Assume that R is a stochastic variable with expectation ( and standard deviation (. Find an expression for the person’s expected utility, EU(R).

Assume, under points 3-4 in the following, that we have the following parameter values: a = 0, b = 2, c = 1. 

3. We assume that the income of the person can take two values, 1 + k or 1 - k, where 0 < k ( 1. The probability of the first value is p, while the probability of the second value is 1 - p, where 0 < p < 1. Find expressions for expected income, ER, and for the expected utility of the person, EU(R), in this case. Compare the expression for expected utility with the expression for the utility of expected income, U(ER), and show that the latter is the higher. Give an intuitive explanation for this result.

4. Assume now that R is certain. The person can invest an amount A in an uncertain asset that yields a total return of (1 + 2y)A in (good) state 1, and a total return of (1 - y)A in (bad) state 2. Each of the two states occurs with probability 0.5, and y is a constant, 0 < y < 1. The person then consumes the total return to the uncertain asset, in addition to any remaining part of R that is not invested in this asset. We assume that the person is allowed to borrow money for this investment, free of interest, and that the amount borrowed in case must be paid back before consumption can occur.

i. Find expressions for the levels of consumption and utility in each of the states, as well as expected consumption and expected utility, as functions of the investment in the uncertain asset A, and the yield variable y. 

ii. Determine the optimum level of A, corresponding to the level that the person will choose invest in A. Show how this optimum level varies with income R, and with the variable representing the degree of uncertainty, y. Try to evaluate whether these effects are reasonable. 

5. In Norway, it is possible for households to purchase electricity on the basis of spot market prices, which implies that electricity prices vary over time, or on the basis of a fixed-rate contract, which implies that electricity prices stay constant over the contract period. Typically, it is found that the expected level of electricity prices paid is higher in the latter case than in the former. Explain, briefly and possibly or partly on the basis of the model above, why some households may choose a fixed-rate electricity contract, while other households may choose a spot-market (variable-rate) contract.
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