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1. (a) Using basic national income accounting, derive the identity

Savings� Investment = Exports� Imports

and explain how the interest rate matters for determining the size of
the current account.

(b) What happens to the current account if the rate of return on assets
is greater than the rate of return on liabilities? What implications
does this have for adjustment in the balance of payments and sus-
tainability of any given level of the current account?

(c) It has been argued that the United States may be currently earning
more income on its assets than it pays on its liabilities. Why? Is it
plausible that the United States earns a higher interest rate on its
assets than its liabilities? Explain.

2. (a) With reference to the empirical evidence, assess whether the �scal
policies of the EMU member countries have become less counter-
cyclical since the Maastricht Treaty of 1992.

(b) Compare your answer for part (a) to the experience of the UK over
the same period.

3. (a) In the context of a standard exogenous growth model, e.g. the Solow
model, and under internationally open capital markets, can the do-
mestic economic growth rate be higher and the total welfare larger
than under strict �nancial autarky?

(b) Provide reasons why capital may not be allocated e¢ ciently even
when there are no international capital controls. Are these reasons
su¢ cient to conclude that open capital markets are not a valid policy
objective?

4. (a) What is a business cycle?

(b) What are the main stylised facts that characterise business cycles?

(c) Does the Lucas island model of imperfect information provide a sat-
isfactory theory of the business cycle? Explain.

5. What are the short and long run growth e¤ects on an economy of raising
the fraction of inputs devoted to domestic R&D? Why and how could
other economies be a¤ected by such a policy?
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6. Consider the following model with monopolistic competition. There is a
continuum of households each of which owns a �rm and provides labour
for some �rm other than its own. Households maximise utility

Ui = Ci �
1


Li ;  > 1;

subject to their budget constraint

PCi = P�i +WLi;

where Ci, Li and �i are consumption, labour supply and pro�t of the �rm
owned by household i respectively, P is the aggregate price index and W
is the nominal wage rate. Each �rm produces a di¤erentiated good and
goods are imperfect substitutes. The demand for the good of �rm i is

Qi = Y

�
Pi
P

���
; � > 1

where Y is average real output, Pi is the price of the good of �rm i.
The production function for a �rm i is Qi = Li, where Qi is real output
of �rm i. The labour market is perfectly competitive. Firms maximise
pro�ts, subject to their production function. Aggregate demand is given
by Y =M=P , where M is money supply.

(a) Assuming that all households and �rms are identical, derive the equi-
librium real output Y and equilibrium price P in this economy. What
happens to these when the parameter � increases? Explain.

(b) What would the equilibrium real output be in the absence of labour
markets, i.e. in a variation of the model where households work for
their own �rm?

(c) Do monetary shocks generate short-run �uctuations of the equilib-
rium output Y that you derived in part (a)? If yes, explain intuitively
how. If no, explain intuitively what further ingredient(s) would be
able to generate non-neutral money in this economy.

(TURN OVER)
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7. Output gap, yt, is given by

yt = �(�t � �et ) + "t; � > 0

where �t is the in�ation rate, �et is the rationally expected in�ation rate
and "t is an iid random variable with variance �2". Suppose that the Cen-
tral Bank can control the in�ation rate exactly (or at least in expectation).
The loss function for the Central Bank is

�2t + �(yt � y�)2, � > 0;

where � is the relative weight that the Central Bank attaches to achieving
its target.

(a) Derive the equilibrium process for output and in�ation. Comment
on your answer.

(b) What is implied for the volatilities of output and in�ation?

(c) Suppose now there is uncertainty about the preferences of the Central
Bank. In particular, assume that the public has an estimate of �
which is given by

�0 = � + !

where ! � N(0; �2!). Derive the equilibrium process for output and
in�ation and their corresponding volatilities in this case. Compare
these to your answers in parts (a) and (b), and comment. (Note that
�0 is an unbiased estimator of the true Central Bank preference).
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8. Suppose that the evolution of output gap yt and in�ation rate �t are
described by:

yt = ��rt + �t; � > 0;

�t = �et + �yt + "t; � > 0;

where rt = it � �t is the real interest rate, it is the nominal interest rate,
�et is the expected in�ation rate, and �t and "t are zero mean random
disturbances with variances �2� and �

2
" respectively. The Central Bank

minimises the quadratic loss function

�y2t + �
2
t ; � > 0:

Assume that the random shocks are observed by the central bank in the
current period and that �et = 0.

(a) Derive the optimal feedback rule of the central bank.

(b) Derive and sketch the e¢ cient policy frontier. What is the e¤ect of
a rise in �2� and �

2
� on the e¢ cient policy frontier? Comment.

(c) Assume now that the central bank observes the shocks to supply and
demand only imperfectly. Describe the consequences that this has
for the conduct of policy.

(TURN OVER)
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9. Consider the following variation of the Solow growth model in continuous
time, with technological progress and population growth. The production
technology is given by:

F (K;AL) = K�(AL)1��; � 2 (0; 1)

where K is the capital stock (which depreciates at rate �), A is a produc-
tivity factor that grows at rate g, and L is labour. Population grows at
rate n. Households save a constant fraction of income, 0 < s < 1. The
economy is closed, i.e. investment equals savings. For each unit of invest-
ment undertaken, only a fraction  2 (0; 1) is transformed into capital.
Part of the investment (1 � ) is expropriated in the form of corruption.
Therefore capital accumulates according to:

_K = I � �K:

(a) Write the law of motion of capital per e¤ective unit of labour. Show
that there is a unique non-zero steady state capital per e¤ective unit
of labour.

(b) Log-linearize the growth rate of capital per e¤ective labour and �nd
the speed of convergence near the steady-state. Does the speed of
convergence depend on ? Explain.

(c) Let � = 0:5 and suppose that the corruption measure increases from
 to 2 (i.e. corruption decreases). What happens to output and
consumption per capita during the transition? What happens to
output per capita in the long run?
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10. Consider a growth model with physical and human capital, described by
the following expressions:

Y = [(1� ak)K]�[(1� ah)H]1��;
_K = sY � �kK;
_H = (akK)


(ahH)

�
(AL)

1��� � �hH;
_L = nL;
_A = gA;

where Y is output, K is physical capital, H is human capital, A is knowl-
edge that grows at rate g and L is labour. Population grows at rate n.
Labour and knowledge are only useful for the education sector, not as
direct inputs to goods production. The parameters satisfy the conditions

0 < � < 1; 0 < ak < 1; 0 < ah < 1; 0 < s < 1;

0 < �k < 1; 0 < �h < 1;  > 0; � > 0;  + � < 1;

where ak and ah are the fractions of the stocks of physical and human
capital respectively used in the education sector, � is the physical capital
share in goods production, s is the savings rate, �k and �h are the de-
preciation rates for physical and human capital respectively, and  and �
are the shares of physical and human capital respectively in the education
sector.

(a) Let ~k = K
AL and ~h = H

AL . Derive expressions for
_~k and _~h. Using

these, derive equations that describe the set of combinations of ~k

and ~h such that _~k = 0 and _~h = 0: Sketch these in the (~h; ~k) space.

(b) Does this economy have a non-zero balanced growth path? If so, is
it unique? What is the growth rate of output per capita, physical
capital per capita, and human capital per capita in this balanced
growth path?

(c) Suppose the economy is initially on a balanced growth path, and that
there is a permanent increase in s. Show what happens in your (~h; ~k)
graph of part (a). How does this change a¤ect the path of output
per capita over time?

END OF PAPER
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