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[Instructions: Please do all questions and show your work in details.]

1. [5 pts] Chien-Ming Wang is applying to a master program in Economics. Based on
how his friends have fared, he estimates that his probability of being accepted at X
is 0.7 and at Y is 0.4. He also suspects there is a 75% chance that at least one of
his applications will be rejected. What is the probability that he gets at least one
acceptance?

2. [5 pts] A standard poker deck is shuffled and the card on top is removed. What is the
probability that the second card is an ace?

3. [5 pts] Let X be the observed mean of a random sample of size n from a distribution
having mean p and known variance ¢2. Find n so that (X — ¢,X+%) is an approximate
95% confidence interval for u.

4. [10 pts] Let X be a normal random variable A/(i,0?). Consider a truncated normal
distribution z > a. The distribution of such truncated distribution is f(z|z > a).

(a) Please write down f(z|z > a) in terms of ¢(.) and ®(.), where ¢(.) is the pdf and
®(.) is cdf of the standard normal distribution A(0,1).

(b) Suppose that Y has a uniform distribution ¢/(0,1). Find the mean and variance
for the truncated distribution y > 1/3.

5. [25 pts] Consider a simple linear regression model:
K:a+,6Xi+5i, (1)
where &;|X; ~ N(0,0?).

(a) Please write the OLS estimator 3 as a weighted average of outcome variable Y;.
Please also specify the weight explicitly.

(b) We can show that conditional mean of the OLS estimator J is f, i.e., E[3|X] =
Can we also claim that unconditional 3 is unbiased, i.e. E[B] 87
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(c) The goodness of fit measure is called R-square, R?, which is of the form:
RP=/xT,

where B’ is the OLS estimator. Please write ¥ explicitly.

(d) For a general definition of the F-distribution, please derive the F-statistic for the
OLS slope coefficient estimator 3, i.e., testing H, : 8 = 0. Note that F-statistic
has a form of:

N Xf/nl
Please write X7/n; (related to 8) and X2/n, (related to 52).
(e) Suppose that a = 0, the estimator 3
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where z; and y; are in deviation forms, is the best linear unbiased estimator
(BLUE). Please comment!
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