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Answer all FIVE questions, which are worth 100 powts, wn the paper provded
and show your work The distribution table 15 attached to the end of the ezam.
Remember, you get full credst only 1f you qustafy your steps and gust correct answer
does not ensure you full credit (unless specfied otherwise)

1. Let ¥ denote the sample average from a random sample with mean p and
variance o Consider two alternative estimators of y: W, = [(n —1)/n] ¥
and W, = V/2

(a) (10 points) Show that W; and W, are both biased estimators of 4 and
find the biases. What happens to the biases as n — oc? Comment on
any important differences in bias for the two estimators as the sample
size gets large.

(b) (10 points) Find the probability limts of W, and W,. Which estimator
is consistent?

(c) (8 points) Find Var(W,) and Var(W,)

{d) (5 points) Argue that W, is a better estimator than ¥ if 4 is “close” to
zero. {Consider both bias and variance.)

w

You are hired by the mayor to study whethor a tax on liquor has decreased
average liquor consumption m your city. You are able to obtain, for a sample
of individuals selocted at vandom, the difference in liquor consumption (in
ounces) for the years before and after the tax. For person § who is sampled
randomly from the population, ¥, denotes the change in liquor consumption.
Treat these as a random sample from a Normel(y, o?) distribution. Suppose
your sample size is n = 900 and you obtain the estimates of sample average

and sample standard deviation, J = ~32.8 and s = 466.4. respectively.

(8) (10 points) Formally test the hypothesis that a tax on liquor has de- |
creased average liquor conswmption in your city at the 5% level of sig-
nificance. (i) State the null and alternative hypotheses; (if) caloulate
the tost statistic; (i) Obtain the p-value for the test; (iv) State your

conclusion.
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(b) (8 points) Explain the differences and similarities between the “level of

significance” and the “level of confidence.”

(c) (6 points) The results in (a) show that we are 95% confident that u is
negative, True or false? 1f false, explain.

(15 points) Given that the cumulative distribution function of X is Fx(a) =
42/36. Calculate the probability density function, mean and variance of X

(16 points) Suppose that X and Y are random variables. The mean of X is
Jix and the variance is 4, while the mean of ¥ is 0 and the variance is o}
Suppose that we know E(X|Y) = 2Y? B(Y[X) = -3+ 0.5X Calculate
six, 0% and cov(X,Y). 1f we also know var(Y|X) is a constant, ¢, calculate
var(Y[X).

(12 points) (X, Y1), ,(Xa,¥,)} s & sequence of i.v.d. random variables,
and IE(Y,|X,) = 2X,. The linear regression model under consideration is

).

Y=ot BX, 4T, i

Is the least squares estimator of § a consistent estimator of the parameter,
27 Explain.
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Takle 1 Area Under the Standard Normal Distribution

T 000 00! 0.02 003 00 0.05 006 007 008 0o

00040 00080 00120 00160 00199 00239 00279
0.0438 00478 00517 00557 0059 00636 0.0675
00832 00871 00910 00948 00987 01026 0106¢
01217 01255 01293 U331 01368 01406 01443
01591 01628 0lov4 01700 01736 01772 01808
01950 01985 02019 0.054 02088 02123 02157
02291 02324 02357 02389 02422 02456 02486
02611 02642 02673 02704 0273¢ 02768 (.2794
02916 02939 02967 02995 03023 03051 03079
0318 03212 03238 03264 03289 03315 03340
03436 03d6] 03485 03508 03521 03554 03577
0.3665 03686 03708 0720 03749 03770 (.3790
03869 93838 03007 03925 03944 (3662 03080
03029 0406 04082 (4099 (i0S G413, 04
04207 04236 0425] 04265 04279 0.4292
04345 0.43 8 04406 0.4418
04463 04474 04515 04525
04564 0.4573 04608 0.4C16 04625 04

18 04641 04649 0.4636 04686 04695 04699 04705
19 04713 04719 04726 04732 04738 04744 04750 04756 04761 04767
20 04773 04778 04783 04788 04793 04798 04803 04808 04812 04817
21 04821 04826 04830 04834 04838 04842 04846 04850 04854 04857
22 04861 04864 04868 04871 04875 04878 04881 04884 0.48857 04890
23 04893 04806 04898 04901 04904 04906 04909 04911 04913 04916
24 04918 04920 04922 04925 04927 04929 04931 04932 04934 0.4936
25 04938 04940 (4947 04943 04945 04946 04948 04940 04951 0.4952
26 04953 04955 04956 04957 04959 04960 04961 04962 04963 0.4964
27 04965 04966 04967 04968 04969 04970 04971 04972 04973 04974
2.8 04974 DA9TS 04976 04977 04977 04978 04979 04979 04980 0.4981
29 04981 04982 04983 0.4983 (04984 0.4984 04985 04985 0.4986 0.4986
30 04987 04987 04987 04988 0.4988 04989 04989 04989 0.4990 0.4990

Source: This table was generated nsing the SAS® function PROBNORM.




