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Section A

Question 1

Briefly explain the Hodrick-Prescott filter. How do you need to transform data, before applying the fil-
ter, so that volatilities in different data series are mutually comparable?

[20 marks]
Question 2

Briefly explain the relationship between a Cobb-Douglas production function that has labour and capital
as inputs and the National Income and Product Accounts. How would you estimate/calibrate the single
parameter in the Cobb-Douglas production function?

[20 marks]
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Section B

Question 3

Consider an individual who lives for two periods and has the following utility function:

log(cit) + 0log(1 — hit) + B [log(ca,i4+1) + 0log(l — hat41)]. Here, ¢1; and ¢z 441 denote consumption in the
first and second periods of life and hi; and hg 441 denote the fraction of time devoted to work in the first
and second periods of life. The total endowment of time in each period is equal to one. The parameters
satisfy: 3, & > 0. The individual receives wage rates, per unit of time working, w; and w;1,. Both wage
rates are observed at time t. The individual can borrow or save in the form of a bond b;11 that pays a
net rate of return R. Show that the person’s labor supply in period ¢ does not respond to an increase

in the wage rate in period ¢t if the increase in the wage rate is permanent (that is, if both w; and w41
increase by the same percentage).

[25 marks]

Question 4

Consider a decenralised endowment economy with fiat money in which people live for two periods. Fu-
ture generations have preferences over life-cycle consumption satisfying the standard four assumptions.
When young, endowment is y units of a perishable good; zero when old. Denote by N the number of
people of a given age. There is no population growth. The money stock evolves as M; = zM;_1, where
z > 1. Newly printed money in period t is distributed in a lump-sum way to the old of period ¢. Us-
ing a clearly labeled diagram, determine whether or not a stationary competitive monetary equilibrium
maximises the utility of future generations. What would the z that maximizes the welfare of future gen-
erations be equal to?

[25 marks]

turn over ...
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Section C

Question 5

Consider the following two-period lives OLG model with capital and constant population. Normalize

the number of young in a given cohort to one. Preferences of future generations over consumption are
log ci¢ + Blogca 41, where 3 > 0. When young, the agents supply one unit of labour at a wage rate wy.
When old, the agents are unable to supply labour. The only asset available for saving is capital k.1,
which is rented to firms in old age at a net rental rate r;11. A fraction  of capital depreciates when
rented out to firms. Capital and labour are used by firms, of which there is a measure one, to produce

a single good according to a production function Y; = AthO‘Ntl_a, where A; is an exogenous stochas-
tic level of TFP, Ny is labour, K is capital, and a € (0,1). Firms maximise their profits. Markets are
competitive (all agents are price takers). Derive the optimal decision rule for K;y; in general equilibrium
(that is, as a function of the state variables A; and Kj3).

[30 marks]

Question 6

Consider an economy in which people live for two periods. The economy lives forever. Normalize the
number of young in a given cohort to one. When young, people supply one unit of time to perfectly com-
petitive firms, of which there is a measure one, at the wage rate w;. When old, people do not have any
productive time endowment. There is a fixed stock of ‘prime Central London housing’ in the economy,
denoted by H, originally held by the initial old. This housing is used by people to store wealth but peo-
ple do not actually live there. The preferences of future generations are logci; + [logca 41, where cyy
is consumption of the good when young, ¢ ;41 is consumption of the good when old, and 3 > 0 is a pa-
rameter. Denote by ¢; the relative price of housing in terms of the good. Each firm produces the good
according to the production function, exp(z;)n:, where z; is an exogenous stochastic level of technology
and n; is the total amount of productive time hired from the young. Firms maximise profits. Derive the
equilibrium price of housing.

[30 marks]
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Section D

Question 7

Explain the relationship between the total return on housing investment, the rental yield, and capital
gains (house price appreciation). What is the empirical evidence in the cross-section of cities between to-
tal returns on housing, the rental yield, and capital gains? Explain further how capital gains are related
to rents growth in the long run and how rents growth is further related to economic fundamentals.

[25 marks]

End of Paper





