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Multiple choice (30%)

1. If (P(X=x|Y=y) = P{X=x), then

a.) Y is the dependent variable

b.) XandY are positively correlated

¢.) XandY are statistically independent
d.) Y must be a discrete random variable

2. The expected value of a random variable is

a.) the probability weighted mean

b.) ameasure of central tendency of the pdf

c.) average value that occurs in many repeated trial of an experiment
d.) all of the above

3. IfZ isarandom variable generated by adding together X and Y which are also random variables, what do
we know about var(Z) if X and Y are positively correlated.?

a.) var(Z) = var(X) + var(Y)

b.) var(Z) < var(X) + var(Y)

c.) var(Z) > var(X) -+ var(Y)

d) var(Z)=var(X) * var(Y)

4. Which of the following is NOT an assumption of the Simple Linear Regression Model?
a.) The value of y, for each value of x, is
y=bytbx+e
b.)The variance of the random error ¢ is
var(e)= &2
¢.) The covariance between any pair of random errors ¢; and e; is zero
d.) The parameter estimate of b; is unbiased.

5. Inthe OLS model, what happens to var(b;) as the sample size (N) increases?
a.) it also increases

b.) it decreases

c.) it does not change

d) cannot be determined without more information

6. Which of the following non-linear adjustments CANNOT be accommodated using OLS?
a) including an independent variable that has been raised to a power
b.) taking a logarithmic transformation of the dependent variable
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¢.) including a binary indicator variable

d.) raising parameters to a power

7. How do you interpret the estimated value of b, in the following equation:
In(ENT EXP)=0b; +by INCOME) + ¢
where INCOME is annual household income (in thousands) and ENT_EXP is annual entertainment
expenses?
a.) the income elasticity of entertainment
b.) when multiplied by 100 it is the percentage increase in entertainment expenses associated with an
additional $1000 in income
c.) theincrease in entertain expenses associated with a 1% increase in income
d.) the average of the logarithm of entertainment expenses for a household with zero income

8.  You have estimated the following equation using OLS:

§=33.75+145 MALE

where vy is annual income in thousands and MALE is an indicator variable such that it is 1 for males and 0 for
females. According to this model, what is the average income for females?

a) $33,750
b) $35,2200
c) $32,300

d.) cannot be determined

9. For which alternative hypothesis do you reject Hy if t<t (o,n.2?
a) Px=c

b} Bx#c

c) Px>c

d) pk<c

10. When should a left-tailed significance test be used?

a.) When economic theory suggests the coefficient should be positive
b.) When it allows you to reject the null hypothesis at a lower p-value
¢.) When economic theory suggests the coefficient should be negative
d.) When you know the true value of f§;, is positive.

Problems:
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1.

Consider the following five observations for regression analysis. (30%)

X y X— X (x—%)? y—¥y -0y -7

0 6

1 5

2 |3 (FEanuER)

3 1

4 0

x| Yw| Dw-0 | Yw-27| Yoi-n | ) x-DO-)

Complete the entries in the table. Put the sums in the last row. What are the sample means ¥ and y?

a.
(3%)
b. If the regression model is: ¥ = b; + b,x + e » using the results of the least square method to calculate by
and b,. (3%)
¢. Using the numerical values, show that
N — %) =3xf - Nx? and Fx— Dy —F) =Xy — NXy. 3%)
d. Use the least squares estimates from b., to complete the following entries. Put the sums in the last row.
(3%)
Xi Y # & &’ xi&
0 6
1 5
2 3 (BIBHAEE )
3 1
4 0
Su | D& | Ya | e
e. Plot the data point and sketch the fitted regression line. (3%)
£ On the sketch in part e, locate the point of means (%, ¥) » does your fited line pass through that point?
(3%) '
g. Show that for these numerical values § = b, + by %. (3%)
h. Show that for these numerical values § = ¥. (3%)

Compute 62 (variance of &,)? (3%)

Compute variance of b,. (3%)
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2. (20%)

Let x be a continuous random variable with probability density function given by

f) =—2x+1, 0<x<2

e

Graph the density function f(x). (3%)
b. Find the total area beneath f{x) for 0 < x < 2. (3%)
c. Find P(X = 1) using both geometry and integration. (3%)

d. Find P(X <) using both geometry and integration. (3%)

e. Find P(X = 13). 2%)

. Find the expected value and variance of X. (3%)
g. Find the cumulative distribution function of X. (3%)

3. (20%)
Suppose that ¥3,Y,, ¥, is a random sample from a N(y, 62) population. To estimate p, consider the
weighted estimator ¥ = %Yl + %Yz -+ §Y3.

Show that ¥ is a linear estimator. (5%)
Show that ¥ is an unbiased estimator. (5%)
Find the variance of ¥ and compare it to the variance of the sample mean Y. (5%)

oo oo

Is ¥ as good an estimator as ¥? (5%)




