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[nstructions: Answer the following questions. Make and stale your own assumplions for
guestions where the information is not sufficient for you to gsolve them. For example, it you
qeed the corresponding p-value of a normally distributed randotn variable evaluated at 2.5,
you may indicate the value as, for example, P’r(z > 2.5}, where z ~ A0, 1)
L . oiid e 2 ud e 2 o
. (15 points) Suppose Tpy.fn ™ ANy af) and g1y tn ™ Ny, 05) are two inde-
pendent random samples. Supposc also that the sample estimales for these pALAmeters
are: £, 7, 82,55, A statistician suspects that the variance of the first sarple is k times
the variance of the second sample, where & is a known constant. So he specifies her
null and alternative hypotheses: o8l = ksi and Hy : 82 £ ksg; Also, he wanls
to test if the sample mean of # s twice the sample mean of y, e, Ho 3 = 27 and
iy 3 # 2 E
{a) Are there any problems with his statcment? !
(b} How will you fest these hypotheses? Please specify the statistics and their dis-
tributions under the null. Remember to specify the degtees of freedom, if any.

2. {10 points) Suppose & random vaniable z is known to have a ¥2 distribution with v
degrees of freedom, antd w = 22. Caleulate E(w) and Var{w). What do you know
about the distribution of w?

3. (10 points) Given 2 samptle of size n, is the (1 - o) % 100% confidence interval for a
parameter always the same as Lhe corresponding acceptance region for thatl parameter
al @ significance Jevel? Briefly explain your answer. You may demonstrate by using

examples.

4. {15 points) Suppose {feat on the hasis of a random sample of size 250, you are to verify
ihe claim that a population proportion is different from .30.

{a) If you set the rejeclion region to be |p— .30} > .06, what is the size of the type 1
error?

(b) Determine the numerical value of ¢ so that the test based on the rejection region:
I — 30] > e has o = .10,

5. (20 points) Suppose you are asked to estimate the following model:
we = by + b 4 o+ BeThe €4

t = L,...,T. And the 0OLS estimation gives you. i:l,..‘,fsk, However, at the 1%,
5%, and 10% significance levels, none of the cstimaates is significantly different from
ze1o excepl by. Therefore, to predict a new abservation ypy1 with new pbseryaiion
on independent variables x's, the best estinale for yrat 18 frer = by, (live your
coments.

6. {10 points) Show {hat the variable t* with v degrees of freedom is a special case of
the F variable with vy =1 and vp = v, Here “t" refors ta a Student’s t vaTiate.
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7. (20 points) Suppose you are asked to estimmate the following model:
STEXP = ay 4 my AID + a;W + aaSTINC + a4 PO Ve

where ¢t = 1,...,50. And you get the following results:

L3 // Dependent Variable is STEXP
SMPL range: 1 - 50
Wamber of observations: 50

= ke —_—— - e -

YARIKBLE  COEFFICIENT  STD. ERROR T-5TRT.  2-TAIL 51,
& -£9.414484 86.0180717 ~1.03950%0 0. 304
ARID 4. 5006348 0.7642562 5.8886005 0. 000
] -1.3910525 0.BD22948 ~1.71338425 0.980
STINC (.0001292 4.222E-05 2.0622413 0.004
FOP ~0.5181407 0.1118457 -4,6326405 0.000
B-syuared 0.993485 Mean of dependent var  3316.151
hdfusted R-squared A 5.D. of dependent var  4360.365
3.E. of regression B Sum of squared resid 065400,
Durbin-Watson stat 1.938059 F-statistic 1715.57%
Log Hikelihood ~363.E6156
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(a) (10 points) What are 4 and 5

(b} (10 points The F-statistic given in the table is provided to te.st.“if the mo.del 18
significant.” What are the degrees of [ieedom for the F-statistic? What is the
gnderlying null hypothesis for this test?
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