Studienzentrum Gerzensee Doctoral Program in
Economics
Midterm Econometrics Exam

Bo Honore and Mark Watson
July 23, 1999

Instructions:
Write your Identification Number in the space provided below. (Don’t give us your name,
just your ID number.)

Yketch <f Avswers

ID Number:

There are 120 points on this 120 minute exam. The number of possible points for each
problem is shown in parentheses; unless we state otherwise, each part of a problem will have
the same number of possible points. If you need additional space use the back of the exam
sheet. Feel free to use your notes and any textbooks that you may find useful.




1. (15 Points) Complete the following calculations

(a) Suppose X ~ N(4,25). Find P(—1 < X < 5)
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(b) Suppose X ~ N(20,16). Find P(X > 16)
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(c) Suppose X ~ x3. Find P(X > 6.25)

.10

(d) Suppose X ~ Fp5.Find P(X < 8.65)

A

(e) Suppose X ~ t15. Find P(1.34 < X < 2.6)
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2. (15 Points) Suppose that X; ~ iid N,(0,%) for i = 1,...,n where X is a n x 1 vector.
Let o denote a non-zero p x 1 vector and let
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(a) Prove that Y, ~ F,_;. (Hint: recognize that o/ X, is a scalar.)
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(b) Sketch a proof that YngYWhererx% (as n — 00).
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3. (15 points) A researcher is interested in computing the likelihood ratio statistic

LR = f(y)el)

f (ya 92)
but finds the calculation difficult because the density function f(.) is very complicated.
However, it easy to compute the joint density g(y, z, #) where = denotes another random

variable. Unfortunately, the researcher has data on y, but not on z. Show that the
researcher can compute LR using the formula
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where the notation Ej,[e|y] means that the expectation should be taken using the
distribution conditional on y and using the parameter value 6.
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4. (15 Points) Let z; follow a stationary ARM A(p, q) process and let Yo = S0 0Ty
A researcher has data on z; for t = 1, ..., T and wants to use these sample values of x
to construct an estimate of yr. Since yr depends on values of z;, outside the sample
period, she constructs the estimated value of yr using a two-step process: first she uses
the observed z data to construct forecasts of 21, TT42, ..., Tryk; Second, she estimates
yr by

0 k
Jr= ) GTryi+ Y GTryr
i=—k i=1

where z7iyr = E(2rys|{z:};_,) denotes the forecast of z7,; constructed from the
observed values of z.

Show that §r is the minimum mean squared error (mmse) estimator of yr. (Hint:

remember that the mmse estimator is given by the regression function.)
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5. (12 points) Suppose that you have i.i.d. observations from
Yvi=2z;8+¢;
Unfortunately, you do not observe z}. Instead, you observe
Ti = T;u; + v;

where ¢;, 77, v; and u; are independent of each other and E'[e;] = E[v;] =0, E [w)] = 1,
and that all relevant moments exist. Suppose you regress y; on z; (that is, you run
OLS without a constant).

(a) (5 points) Write the expression for the ordinary least squares estimator. What is
it’s probability limit? Is it consistent?
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So the OLS estimator is consistent only if E [u?] =1 and E [v?] = 0 (in which
case =} = 1)

(b) (7 points) Suppose that you have an instrument z;. Under what conditions will
the instrumental variables estimator be consistent for 47 Does z; = 1 satisfy those
conditions?
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A sufficient set of conditions for consistency is that E [xF2] # 0, u; is indepen-
dent of (z}, 2;) and z; is uncorrelated with €; and v;.




6. (24 points) This problem uses the attached regression output (seven regressions per-
formed in EVIEWS attached to the end of the exam). Throughout this problem,
consider the model

Yi = Bo + By + 2208y + xis3fs + Tia By + &

In answering questions (a)—(f), you may assume that all the usual regularity conditions
for OLS are satisfied. (Hint: not all of the attached regressions are relevant)

(a) (2 points) Construct a 90% confidence interval for £3;.

1,287 £ [.645% 0.768

(b) (2 points) Test B; = 2 (against 85 # 2) at the 5% level of significance. What do
you conclude?

The  odadihic
0‘3425-—2 = —\.2‘{
0.929¢6
The cnked vadue o \,Qé»' SLRANEN
do v\o‘\‘ re}u«P




(c) (2 points) Test 8, = —0.5 (against 3, # —0.5) at the 5% level of significance.
What do you conclude?
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(d) (6 points) Test the following three hypotheses (all at the 5% level of significance)
Bs=0

5420
ﬁ3=ﬂ4=0

Discuss the results. How does the third of the hypotheses differ from first consid-
ering the first hypothesis and then the second hypothesis?
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(e) (6 points) Calculate the T-test-statistic for the hypothesis that 8, = 0. Also
calculate the F-test—statistic for the same hypothesis. How do the two tests—
statistics compare? How do the critical values for the two tests compare? Explain
their relationship.
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(f) (6 points) Suppose you are confident that the variance of ¢; does not depend on
Ti1, T2 OF 3, but that you worry that it might depend on z;4. Explain how you
would test whether the variance of ¢; is unrelated to z;4
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7. (12 points) Consider the regression

Yt = By + Y182 + £

where
€t = Q€41 + Uy

where the u,’s are a sequence of independent and identically distributed random vari-
ables with E [u;] = 0 and V' [uy] = 1. Assume that —1 < a < 1.

(a) Suppose you regress y; on v;_; and a constant. Discuss the properties of the OLS
estimator in this case. Be as explicit as you can.
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(b) Suppose you know that a = 0.5. Explain whether you can use this to estimate

B, and (3,. Be as explicit as you can (but do not provide the relevant EVIEWS
commands).
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(c) Suppose you know that 8, = 0.5. Explain whether you can use this to estimate
B, and «. Be as explicit as you can (but do not provide the relevant EVIEWS
commands).
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8. (12 points) Define and briefly explain when and why the following are useful (we are
looking for very short answers):

(a) The Eicker-White standard errors.
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(d) LM test for serial correlation.
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