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1. (10 points) Two students atiend the same statistics class at §:00 am.  Student A's travel
time to class from home is a random variable distributed normal with a mean of 10 minutes
and a variance of 25, Student B's travel time to class from home is also a nermally
distributed randemy variable with mean of 12 minutes and a variance of 36, Since both
students must contend with the early marming rush hour traffic, their travel time are assumed
to be correlated wath p =073

Find the probability that student B will arrive to class before student A.

2. (15 points) suppose X is a random variable distributed N(g,02). Two estimators of
o are proposed.

Ay 5?2 =~ $x, —Ff]
n—I 0

B) &7 :{i)[itx,- —f)’J
M| izt

. . = f A
where n 18 the sample size and X = ;{Z-’i’,':'-
i=i
(1) Are 57 and &7 unbiased estimators of o *?
{2) Which estimator has the smailer varance?
(3) Are the estimators consistent?

3. (10 poims) Short questions.  Explain your answers,

(1} Two econometrics students are overheard in the library discussing their econometrics
exam. Student 1° When we estimate a least sguares regression from aasarnple: of data we get
a single number for each of fi-u and f51 . This means ﬁﬂ and B, are constants and
therafore it makes no sense to talk about their variances because the variance of a constant is
always zero.

How would student 2 respond?

(2) Least squares estimation of the regression equation ¥, =, +B,X, +w; guarantees that the
sampie residuals have a zero mean and that the residuals are uncorrelated with the X
variable. This implies that if the Cov(} ¥ ) =0 and Far(¥]|X] —5” then least squares
eshimators are BLIJE.  True or false?
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4 {15 points } A researcher is attemipting (0 measure the effect of comumuting distance to the
central business distriet of a ity on the price of suburban houges: He plans to estimate the

following regressicn equation:
InF =R, +B, 1085, +B,0 +u, (L)
where In £ =logarithm of the price of the house {in thousands of dollars)

In§; = logarithm of the square feet of housing space
D) =tmles to the central city

However, hie is concerned that increased distance from the cenpral city resuits in lfower
housing prices but prices fall at a decreasing rate.  He specifies an alternative eguation:

Inf} =oy +oInS, +a,b oLl + u' {2

1) Is moldticoilinearity Ekely to prevent him from estimating equation (2)7  Explain.

2} If his concern is correct what signs should o, and o; have? How would you test the
hypothesis that increased distance resylts in a gonstant propoestional change in price?

3} Explain the advantages and disadvantages of using equation (1) vs. equation {2) to
esnimate the housing price regression.
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