WATSON (90)

(20) 1. Suppose that y; is a quarterly series, and follows the MA(4) process: Yt = & +
0.8&-4, where & is 1id(0, cf).

(10) (a) Derive and plot the spectrum of y. Discuss how the seasonality in the process
is evident in spectrum.

(10) (b) Suppose that X; is another quarterly series, and follows the MA(4) process

Xt = €; — 0.8e4, where € is 1id(0, 02) and e; and &; are uncorrelated for all t and 7.
Let z; = X; + yi. Derive and plot the spectrum of z;.

(15) 2. Suppose y; follows the MA(1) process yi = & — 3&-1, where & ~ iid N(0,1). You
have data {y},_,, where T is large.

(8) (a) How would you forecast Y14,?

(7) (b) What is the mean square error of your forecast of Y14,?

(20) 3. Suppose that y, = X, S +U, , where X; = @1 + €, U= W1 + &-1, wWhere &, and €,
are both i.i.d. with mean zero and variance o, and o, and &, and €, are independent

forall t and 7. Let B denote the OLS estimator of # based on a sample of size T , and
let U, denote the OLS residual.

d
(10) (a) Show that JT (% —f)—>N(0,V) and derive an expression for V .

100
(10) (b) Suppose that T =100, B =2.1, X =5, & tzxtx“—25
100 100 A 100 ,\ ,\ 100,\ ,\
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9‘—92:2 xU,_, =028, 55 Ziz G, X, =0.2. Construct a 95% confidence interval for £.



HONORE (90)
Problem 6. (16 points)

Suppose that a duration, 7', has the following hazard given an explanatory variable, x,

B (tle) = 2 exp (By + 2,)

You will recognize this as a proportional hazard model

Suppose that « = 0.2, 5, =—1and §;, =1. Find P (T > 2|z = %)

Problem 7. (30 points)
Suppose that you have a panel of nindividuals observed in 7' time periods, and that for
each time period

Vit = T8+ + Uy, (1)

where y;; is the variable of interest and x; is some observed explanatory variable. «; is a

time—invariant, unobserved explanatory variable. u; is an unobserved error—term.

(a) (7 points) Since no assumptions are made on «;, it seems natural to consider the

“difference—from—means” equation:

(yir — i) = (2ir — x0.) B+ (wir — u;.)

where
Ly Ly
Yii = 7 Zym Ti = 4 Tit and Ui = 7 Uit
T T T
and then estimate # by OLS. What do you need to assume about the relationship

between the z’s and u’s for this to be a good idea?
(b) (8 points) Now assume that the original equation is
Yit = VWit—1 + 50 4 o + ug (2)
and consider the “difference—from—means” equation:
(Yt —vi) =7 Wir—1 — Yi—1) + (@i — Iz’-)/ﬁ + (wie — u;.) (3)
where

1 & 1 & 1 & 1 &
Yi- = T ;ym Yi,.—1 = T ;yi,tfl T = T ;xit and Uj. = T Zuit

t=1

3



Suppose you estimate v and 5 by OLS on (3). (You should not worry about the fact
that this implicitly assumes that you observe y;; in time—period 0). Is that a good
idea? Why?

(c) (7 points) You could also eliminate a; by differencing (2):

(Yit — Yit—1) =Y Wit—1 — Yir—2) + B (@it — Tig—1) + Wir — W1
and then estimate v and § by OLS. Is that a good idea? Why?

(d) (8 points) Explain how your answer to (c) would change if the original equation had

been

Yit = VYit—2 + T8+ o 4wy (4)

Problem 8. (22 points)
Suppose that you have a random sample { X}, from some distribution with density, f.

Consider the following estimator of f at a point z,

ZMLZK<hn>

n =1

f(@)

where K is the density for a uniform random variable on the interval (—%, %), and h,, is some

(small) bandwidth. If the true (unknown) f is

2e 2 if x>0

ﬂ@:{o if z<0

find an expression for the value of h,, that minimizes the (approximate) means square error

~

of f(1). How does it depend on n?

Problem 9. (22 points)

This problem is concerned with bounding treatment effects. Suppose that D is a random
variable that indicates whether an individual has been “treated”. If D = 1, the individual
has received treatment and we observe a random variable Y. If D = 0, the individual has
not received treatment and we observe a random variable Y. We do not observe Yy if D =1

and we do not observe Y;if D = 0. This is the standard notation in this literature.



Suppose that the population can be broken into two groups depending on whether an

explanatory variable, X, equals 0 or 1 (X could, for example, be a dummy variable for being
female). Suppose that

P(X=0) = P(X:l):;,

P(D=1X=0) = 03, EW|D=1,X=01=40 and E[Yy|D=0,X =0] = 10,
P(D=1/X=1) = 05, E[Yi|D=1,X=1=60 and E[Yy|D=0,X = 1] = 20.

Also suppose that it is known that (whether X =0 or X =1),0 <Y, <100 and 0 < Y; <
100.

Use this to construct bounds on the average treatment effect, E [Y; — Yp).



(20) 4. Suppose that y; = X3+ Uy, where X; = &1, U= Ui + &, Up = 0, & ~ iid N(0,0%),
and let ,3 denote the OLS estimator of £.

. d
(10) (a) Prove that ,B—,B—)%(Z2 —1), where z ~ N(0,1).

(10) (b) Explain how you would you consistently estimated /£.

(15) 5. Suppose that y; = X; + U, where X; = & + 0.8&-, and

& | .. 019 3
~ iidN , . You are told that y;o9 = 6.
U, 2113 4

(8) (a) Compute the best (minimum mean square error) estimate of Xjgo.

(7) (b) Compute the best (minimum mean square error) estimate of Xjo;.



