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“l . (2043) A decision maker has to allocate his initial wealth w,> 0 between two assets. One asset is risk free
and pays a certain return of 1 for every dollar invested. The other is risky; its return per dollar invested is
given by the random variable r which takes on two values, i.e. either values # or X, Let a€[0, 1] be the
fraction of wealth invested in the risky asset. So future wealth is w = (1 — a)w,+ aw.r. Consider the decision
maker is a von-Neumann Morgenstern expected utility maximizer with payoff function for future wealth
U(w). Assume that 2’ (w) > 0 and »”(w) < 0 for all w. What kind of condition(s) for the expected return of the

risky asset do we need, i.e. E(r), in order to obtain a positive value of the optimal choice of a?

2

. (304) Anindividual has the utility funciief™T/(He)s=hc. (h: leisure, c: consumption; P, = $1). There are
24 hours in a day, and w = $1 is the market Wage rate per.hour. Non-earned income is $10. Please compute
the compensating variation (CV) and equivalent variation (EV ) to the individual for each of the following

government policies.

(1) The government decides to imposé an income tax on both the wage income and the non-earned
income. The income tax rate is 50%. (10 43)

(2) The government decides to impose a minimum hourly wage as $2 per hour only for the first 3 hours
worked. (1043)

(3) The government decides to impose a minimum work-hour requitement as 8 hours per day, i.e. the
individual has to work at least 8 hours a day. (1043 )
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Y=CY-T)+I1(i)+G,
LY, H)=M/P.
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3 Consider an imaginary economy described by the Solow model of economic growth, with the production|

function given by ¥ =K°L"*, where «=0.3. The labor force is growing at the rate of »=0.02. Assume that

the capital stock depreciates at a constant rate 6=0.10.

(1) Calculate the steady state levels of output per worker (y), capital per worker (k) and consumption per
worker (¢) for the following savings rates: s=0.25, 0.29, 0.31,0.33. (8%)

(2) What is the “Golden Rule” savings rate for this imaginary economy? Calculate steady state consumption at
the Golden Rule savings rate and compare it to the 4 values you calculated above. (6%)

(3) Explain in your own words which of thesabove savings rates may be categorized as “inefficient over

saving.” (6%)

4, (1) How dose an increase in.desired national saving in a large open.economy affect the world real interest
rate? (5%)

(2) How does an increase in desired investment affect it? (5%)

(3) Why do changes in desired saving or investment in large open economies, affe
rate but changes in desired saving or investment in small open economies do not? (5%)

ct the world real interesf]

5. Suppose that the central bank does not always react systematically 19 changesin macro- economic conditions
so that monetary policy may'be described by the interest rate rule:
M=l (S, ~7 )ta, | h304
where o is a ‘white noise’ stochasticiwariable reflecting the non-systematic part of monetary policy. The
above equation states that the central bank bascs its poliey“deeisions on the expected inflation gap, since if
does not have full information on the currentvinflation'rate at the time when it sets the interest rate. For
simplicity, assume that the'central bank does not react to the expected output gap and expectations are
rational.
As usnal, the economy’s demand and supply sides are"desetibed by:
Goods market equilibrium: y, -y =z —a(r, -7).
Short-run AS: 7, =7, +y(¥, - Y)+5s,,
where z, and s, are white noise reflecting demand and supply shocks.
(1) Show that the variance of output is given by o, =E[(y, - y) =0’ +a’c. ,where ol and o, are the
variances of z and a, respectively. (5%)
(2) Is monetary policy ‘effective’ in this model? (5%)

(3) What would be the effect of greater predictability of monetary policy? Discuss. (5%)
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1. A random sample of size r, Y1, Y3, ..., ¥,, is taken from the pdf
2 1
fY(y;GO) = Cyg()n O E y E P
o
where c is a constant and 6, is the unknown parameter of interest. Let émm denote the
Method of Moments estimator for §,, and éml the Maximum Likelihood estimator for
90-
(a) Find Oy and 6,,;. (5%)
(b) Is 8y unbiased? (5%)
(c) Show the Cramér=Rao lower bound 1n this case. (5%)
(d) Is it possible that the variane€ of an unbiased estimator is less than, the derived
Cramér-Rae lower bound'in (c)? Why or Why not?%(5%)
(e) Is HAmm a sufficient estimator for 837Why.or. Why not?(5%)
® Is ém[ a consistent estimator for@;7.-Why.er'Why not? (5%)
2. Let X1, X,.. 3 Xpand X1, Y>, ..., Y, be independent random samples'from normal
distributions with mean gx and uy and standard derivations gx and#y, respectively.
(a) If ox and oy are known, derive a 100(1 — a)% confidence interval for ux — uy.
(5%)
(b) For testing Hoj; 0}2( = a}% versus H : a)z( = 03,
(i) Derive the likelihood ratio test statistic in detail. (5%)
(1) Explain how to implement the likelihood"fatio test given the significance
level a. (5%)
3. Show the “memoryless property” of the geometric random variable X. (5%)
# =R M M 5 # X
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4. In the model y; = a + Bx; + e;, with z, non-stochastic. Assume that E(e;) =0

and E(e?) = o2. Giving the following sample moments:

10 10 10 10 10
Zyt =8, th = 40, ny = 26, fo = 200, Z:ctyt = 20.
=1 =1 t=1 t=1 t=1

Assume that this model holds for z;; = 10 and z12 = 12.

(a) Calculate the best linearsinbiased prédictorof v11 and yi2. (5%)

(b) Estimate the standard efror of your forecastiin'(a). (10%)

(c) If the realized values for y;; and y;o are 0.5 and 0'6-respectively, test the

null hypethesis that Hp : E(eyy)s==0sand Hy :

Efe12) =.0 at the 5% level.

State additional assumptién you need to carry the test. (15%)

5. Let g, €1, - -, ep be asequence of independent-and identically distributed N (0, 02)

random variables for some 2. Assume that
Y = O+ Boes1 He:, t malsmpnT,
for some oy and fp.

(a) Please derive the variance of y;. (5%)

(b) Please derive the autocovariances, cov(ypilr—k), £k =1,2; - , T — 1. (5%)

6. Assume that vy, =%31%a + Do + Uz, Bluz) = 0, B(uf) = 0%, E(u.u,) = 0. All
variables have zero mean. If Br is estimated from the regression of y on z; with
z, omitted, show that the resulting estimate 1S biased but has smaller variance

than the estimate with z, included. (10%)




