Economics 490.1
Spring 2006
Professor Edward Coulson

First Midterm Examination

Answer all of the questions. Each is worth 5 points, except where noted (100 points
total). No calculators or electronic devices of any kind. For all questions that have a
numerical answer, [ want a numerical answer. NO SYMBOLS. But you may (in fact,
you SHOULD) leave your answers in unreduced form whenever you like. That is, the
answer can be something like

2%(35-13)
6

and you don’ t have to calculate that this actually becomes 4. When I ask for
explanations, feel free to be brief.

1. In deriving the variance of the parameter b, the following expression or something
like it, occurred:
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i=l i-1

a. What does o” represent? Thevarianceof theerror term

b. Agree or disagree: “ The expression on the right is equal to zero since the sum of
deviations from a mean is always mathematically equal to zero, and the square of zero
is still zero.”

Disagree. The sum of thedeviations, squared is not the same as the sum of squared
deviations

c. (10) What two assumptions on the error term (€) are necessary to get from the
expression on the left to the expression on the right?

E(e)=F
E(qg=0



Y X (Y-Ybar) (X-Xbar) (X- (Y- (X-
Xbar)*2  Ybar)*2  Xbar)(Y-
Ybar)

9.62 8.87 2.25 2 4.02 0.0529 4.52
5.96 6.64 -1.41 -0.23 0.05 0.1225 0.32
7.06 6.52 -0.31 -0.35 0.12 0.5929 0.11
7.83 7.64 0.46 0.77 0.6 2.5281 0.36
9.68 8.46 2.31 1.59 2.54 1.5625 3.69
6.81 5.62 -0.56 -1.25 1.55 3.1684 0.69
9.42 8.65 2.05 1.78 3.18 2.5921 3.66
5.62 5.26 -1.75 -1.61 2.58 0.5625 2.8
7.36 6.12 -0.01 -0.75 0.56 0.0169 0.01
7.68 6.74 0.31 -0.13 0.02 0.0144 -0.04
6.55 6.99 -0.82 0.12 0.02 7.4529 -0.1
9.52 9.6 2.15 2.73 7.48 1.2996 5.89
6.88 5.73 -0.49 -1.14 1.29 4.8841 0.55
4.77 4.66 -2.6 -2.21 4.86 0.0441 5.73
7.97 7.08 0.6 0.21 0.05 0.81 0.13
6.3 5.97 -1.07 -0.9 0.8 0.0256 0.96
7.75 7.03 0.38 0.16 0.03 2.7556 0.06
5.32 5.21 -2.05 -1.66 2.74 0.0676 3.39
7.06 7.13 -0.31 0.26 0.07 0.2209 -0.08
8.79 7.34 1.42 0.47 0.23 2.1904 0.68
5.9 5.39 -1.47 -1.48 2.18 3.4969 2.16
9.09 8.74 1.72 1.87 3.51 1.0404 3.23
7.63 7.89 0.26 1.02 1.05 1.9044 0.27
6.24 5.49 -1.13 -1.38 1.89 0 1.55
SUM:176.8 164.77 41.42 37.41 40.54

2. Above is an Excel spreadsheet on 24 observations of two variables Xand Y. Note that
the last line is the sum of the indicated column.

a. The sums of the third and fourth columns are not given. What are they? (Hint: don’ t
actually add it allup.)

Zero
b. In a regression of Y on X (Y=a+bX+e) what is the least squares estimate of b?

40.54/41.42

c. What is the least squares estimate of a?
(176/24)-(40.54/41.42)* (164.77/24)

With theseestimates d aand b thesum o thesauared arors fa this r@ressia is
7.43




d. What is estimate of the variance of the error term?

7.43/22

e.(10) Write down the test-statistic for the hypothesis that b=1.
[(40.54/41.42)-1]/sqrt [(7.43/22)/41.42]

f. (10) Write down the test-statistic for the hypothesis that a=3

[(176/24)- (40.54/41.42)* (164.77/24)-3]/sqrt [ (164.77/24)* (7.43/22)/ 41.42+(7.43/ 22)/24]

g. If you used the t-distribution in the above test, how many degrees of freedom will it
have? 22

h. What is the R* for this regression?

1-(7.43/37.41)

1. What is the estimate of the standard error of the regression?
sqrt (7.43/22)

i. What is the prediction of Y given X=10?
(176/24)-(40.54/41.42)* (164.77/24)+10* 40.54/41.42

J- If you ran the “ reverse regression”, X=c+dY, would d be equal to the b coefficient
you derived above? Explain.

No. Thedenominator would be 37.41 rather than 41.42

k. If the true model were Y=a+bX+cZ+e, under what set of circumstances will the
original estimate of b be on average “ too high”?

c>0 and cov(x,z)>0 or both <0
l....“ too low”?
c and cov(x,z) of opposite signs

m. ...neither (i.e. the original estimate is still unbiased)?
c=0 or cov(x,2)=0
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