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1. A continuous random variable X has cumulative density function (cdf)

a forx<0

C F(x)={x’-x for0<x<%

b forxz—gl
2

a. Find the probability density function (pdf) of X. Be sure to give a formula for fx(x) that is valid
for all x. (6 points) '

b. Calculate the expected value of X. (6 points)

c. Calculate ‘;he standard deviation of X. (6 points)

2. Consider the computer output below:

Variable N Mean Standard Deviation Standard error of
Mean
X 16 8.69 ? 4.43

a. Calculate the missing value (indicated with a ?). (6 points)

b. Calculate a 95% confidence interval about the mean. What conclusions would you draw from
this result? (6 points) '

c. The example above is taken from an experiment done by a freight company that wanted to test
the claim that deliveries were completed within 8 working days being sent. What conclusions

can be drawn about delivery times? (6 points)

3. For a certain candidate's political poll n=16 voters are sampled. Assume that this sample is taken
from an infinite population of voters. We wish to test Ho: p=0.5 against the alternative
Ha: p < 0.5. The test statistic is X, which is the number of voters among the 16 sampled favoring
this candidate.
a. Calculate the probability of a type I error if we select the rejection region to be RR = {X<4}.
(7 points)
b. Is our test good in protecting us from concluding that this candidate is a winner if, in fact, he
will lose? Suppose that he really will win 30% of the vote (p = 0.30). What is the probability of
a type II error? (7 points)
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4. Answer the following questions with TRUE or FALSE and explain your answer.

a. Multicollinearity raises the standard errors of regression coefficients and hence

t- and F-tests are invalid. (8 points)

b. In the presence of heteroskedasticity, and assuming that the usual least squares

assumptions hold, the OLS estimator is BLUE. (8 points)

c. When you have an omitted variable problem, the OLS estimator is no longer

consistent. (8 points)

d. Suppose that E(X) =1, var(X) =2 and E(Y|X) =4 — 2X. We can obtain
E(XY) = 2. (8 points) ‘

e. Consider the multiple regression model y = 81 + fozy + f3z3 + €. If zo and x5
.are uncorrelated, then the estimated coefficients, ,@2 and 33, can be calculated
by performing two separate simple regressions; i.e., regress y on z, and y on

x3, respectively. (8 points)

5. The two regressions y = ﬁ0+51:51_+ﬁ2m2+ﬁ3x3+,64:c4+e and y = Bo+L1z1+ 222+
‘were run using’ a sample of 30 observations. Assume the SSR (sum of squared
residuals) for the first regression is 300, and is 396 for the second regression. Test

Hy: B3 =4 =0 at a = 0.05. Interpret your results. (10 points)




o

L
~
&
e -
0 Table of normal curve areas v w
e . |
o
m.,m -
MFM m,_ Area=P(0 < z< zy)
* Vi

5 T

% i :

W A DQI Zo 00 01 02 03 04 .05 06 07 .08 .09 TR > N , : "
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" 03 1179 1217 1255 1293 1331 1368  .1406  .1443 1480 .1517 3 1638 2353 3.182 4.541 5.841 3
[y 04 1554 1591 1628 . .1664 1760  .1736  .1772  .1808  .1844  .1879 4 1533 2132 2.776 3.747 4.604 4
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.mA ML/ 1.7 4554 4564 4573 4582 4591 4599 4608 4616 4625 4633 17 1333 1.740 2.110 2.567 2.898 17
i 1.8 4641 4649 4656 4664 4671 4678 4686 4693 4699 4706 18 1330 1734 2.101 2.552 2878 18
1 = 1.9 4713 4719 4726 4732 4738 4744 4750 4756 4761 4767 19 1328 1.729 2.093 2.539 2.861 19
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-4 26 4953 4955 4956 4957 4959 4960 4961 4962 4963 4964 26 1315 . 1.706 2.056 2479 2779 26
ymg| SR 27 4965 4966 4967 4968 4969 4970 4971 4972 4973 4974 27 1314 1.703 2.052 2473 2.771 29
MM tak 28 4974 4975 4976 4977 4977 4978 4979  497% 4980  .4981 28 1313 - 1701 2.048 2467 2763 28
| 29 4981 4982 4082 4983 4984 4984 4985 4985 4986  .4986 29 1311 1.699 2.045 2462 2756 29
m% = 30 4987 4987 4987 4988 4988 4989 4989 4989 4990  .4990 inf. 1282 1.645 1960 2326 2576 inf
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