April 28, 2009
ECON 240 C
Due 4-23-09

Problem Set Two

1. An autoregressive process of order two is defined as:

ARTWO(t) = b1 ARTWO(t-1) +   b2 ARTWO(t-2) + WN(t)

a. show that if you multiply by ARTWO(t-3) and take expectations, you obtain a recursive formula for the autocovariance at lag 3, in terms of the autocovariance at lag 2 and the autocovariance at lag 1..\
Note that the mean function, E ARTWO(t) = O, so 

E[ARTWO(t)*ARTWO(t-3)] = b1 E[ARTWO(t-1)ARTWO(t-3)] + b2 E[ARTWO(t-2)*ARTWO(t-3)] + E[ARTWO(t-3)*WN(t), i.e
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2. Convert the recursive formula for autocovariance in problem 1, above to a rcursive formula for autocorrelation at lag 3, 
Divide the answer above by auto-covariance at lag zero to get
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3. For the second order moving average process:

MATWO(t) = WN(t) + 0.6 WN(t-1) – 0.4 WN(t-2), where white noise has variance of 10, 
a. what is the mean function , m(t) =0, expectation of right hand side of MATWO above, 
b. calculate the autocorrelation function at lags 1, 2, and 3.

so lagging MATWO(t) by one and taking expectations of right hand side multiplied by right hand side:
E[MATWO(t)MATWO(t-1)] = E[WN(t)+0.6*WN(t-1)-0.4*WN(t-2)][WN(t-1) + 0.6 WN(t-2) -0.4WN(t-3)] = 0.6*10 -0.24*10 = 6-2.4 = 3.6 = ((1),

Similarly, multiply MATWO(t) by MATWO(t-2) and take expectations to obtain -0.4*10 = -4, and multiply MATWO(t) by MATWO(t-3) and take expectations to get 0 = ((3).
4. If the price of gold is 430$ per ounce in period t, say the closing price at the end of this week, and this price is a random walk, what is the forecast of the price at period t+2, say two weeks from this Friday?

RW(t) = RW(t-1) + WN(t), 

Advance by one and by two,
RW(t+1) = RW(t) + WN(t+1),

RW(t+2) = RW(t+1) + WN(t+2), and substituting for RW(t+1),

RW(t+2) = RW(t) +WN(t+1) +WN(t+2), and taking expectations at time t,

Et RW(t+2) = Et [RW(t) +WN(t+1) +WN(t+2)] = RW(t) = $430.
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