3. Andy’s income this year is €20. He is retiring next year, and his income depends
on whether Social Security remains financially sound (S), or it goes bankrupt (N).
Andy’s income in state S will be €20, whereas it will be only €10 in state N (the
amount paid by his private pension plan). Beth’s income this year is also €20, and
her income next year depends on the state of nature: in state S Beth will have to
contribute to SS, leaving her with an income of only €10; in state N Beth’s income

\»AH.;\%UN\ZV —
x +5Inys+6Inyy, and Beth’s by the function v”(z,ys,yny) = 2+ 10Inyg + 3Inyy,

is €20. Andy’s preference is represented by the utility function u

where = denotes the individual’s spending this year, yg denotes spending next year
in state S, and yy denotes spending next year in state /N. Income is perishable; i.e.,

one unit of income dated this year is worthless next year.
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(a) Determine the competitive allocation and prices assuming that there markets

for all goods.
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(b) Suppose that only spot markets and a credit market exist. Is the equilibrium
allocation Pareto efficient?
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(c) Assume now that there are only spot markets, and the only securities are
shares in the firm Gamma Technologies and shares in the firm Delta Insurance. Each
share of Gamma will yield €2 in state S and €1 in N. Each share of Delta will yield
€1 in state S and €2 in N. Determine the equilibrium security prices and Andy’s
and Beth’s holdings of securities. What portfolio would one have to hold in order to
guarantee oneself a return of €1 next year whether the state is S or N7 What would

be the cost of that portfolio? What would you say is the interest rate?
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|> pure exchange economy operates over two dates, today and tomor-

row. The state of nature tomorrow is uncertain and can be either sunny (.S) or cloudy (C).
There is a single perishable good, consumption, and two consumers. The consumers’ pref-
erences for consumption today (z), consumption tomorrow if sunny (ys), and consumption
tomorrow if cloudy (yc) are represented by the utility functions u,(z, ys, yo) = ©(2ys + yc)
and us(z,ys,yc) = x(ys + 2yc), respectively, and both are have the initial endowments
(4,2,2). There are no contingent markets, but there are spot markets for consumption at
each date, as well as a credit market and a market for a security both operating today. The
security pays 1 unit of the good in tomorrow if sunny and nothing otherwise. Verity that
the security price ¢* = 1 and interest rate r* = —1/2 lead to a competitive equilibrium, and

calculate the corresponding allocation.
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