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Problem Statement

Last year, five randomly selected students took a math aptitude test before they began their
statistics course. The Statistics Department has three questions.

a. What linear regression equation best predicts statistics performance, based on math

aptitude scores?
b. If a student made an 80 on the aptitude test, what grade would we expect her to make
in statistics?
€. How well does the regression equation fit the data?
&u 1T T
& ‘ﬂ Student X Vi xixi yityi xi*yi
1 95 85 9025 7225 8075
2 85 95 7225 9025 8075
3 80 70 6400 4900 5600
4 70 65 4900 4225 4550
5 60 70 3600 4900 4200
Sum 330 385 31150 30275 30500
Mean 78 77

= ¥ PES=; »
S; 2';' 790; ZY=385; Sk =31150 ; Z Y= 30275 ; T Y=l
N=

s 5. Jos00 - 355772 - 0,444 ; S, = P -0.604. 74
Aa® 5. J/lsSo - 390" =26,728

J = 26,78 +0.644.X
8) B GIX=80) = 2678+ 0,:609. 80 = 76, 3
o) B loeticran? oF Bkrmiratsog: We'l me K ok
Yok that, Y3 =20 _sg': = 783 (Simce. X3 =£0)

7 = 5,3
7hen, ﬁv' E#c-g#ﬁ. 4y = 76 5= 7Fo =
we have. owrestima Ad Lhs siodadls Stofisres S Fornany
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3.10. Suppose vou run the following regression:
yo = b+ Pax + i
where, as usual, v, and x; are deviations from their respective mean values.

What will be the value of #,? Why? Will #; be the same as that obtained
from Eaq. (3.1.6)? Why?
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3.9. Consider the following formulations of the two-variable PRF:
ModelI: ¥ =8+ 8: X, +u
Model Il: ¥ =a+ay(X, - X)+y
a. Find the estimators of §; and a,. Are they identical? Are their variances

identical?
b. Find the estimators of §; and a;. Are they identical? Are their variances
identical?
¢. What is the advantage, if any, of model II over model I?
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3.1. Given the assumptions in column ! of the table, show that the assump-
tions in column 2 are equivalent to them.

ASSUMPTIONS OF THE CLASSICAL MODEL

(1) (2)
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3.17. Regression without any regressor. Suppose you are given the model:
¥, = B; + u;. Use OLS to find the estimator of ;. What is its variance and
the RSS? Does the estimated 3, make intuitive sense? Now consider the
two-variable model Y, = §; + . X; + ;. Is it worth adding X; to the
model? If not, why bother with regression analysis?

3212) f=9-p-X = g ﬂl/_-_
RiS= TSS becoa FSS=O

Lo 0 £ ‘f‘%“‘ﬂ‘/d/x
I X exploirs a spuificort patia o

3.19. The relationship between nominal exchange rate and relative prices. From
the annual observations from 1980 to 1994, the following regression
results were obtained, where ¥ = exchange rate of the German mark to
the U.S. dollar (GM/$) and X = ratio of the U.S, consumer price index
to the German consumer price index; that is, X represents the relative
prices in the two countries;

¥, = 6682 -4318X, r’=0528
se = (1.22)(1.333)

a. Interpret this regression. How would you interpret r*?
b. Does the negative value of X, make economic sense? What is the un-
derlying economic theory?
c. Suppose we were to redefine X as the ratio of German CPI to the U.S.
#~—  CPL Would that change the sign of X? And why?
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