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(a) Gasoline consumption vs. natural log of price in 1987 cents per gallon

Time series plots of natural log of gasoline consump
Gasoline consumption vs. natural log of income

4
:
b 2
o

=
: &
Q
% 2
2 =
<t







A

(owveﬂﬂl"""ﬂ CQCSS\.QEW"’J \,.ng Le
.\h\tYewe\'CJ with Cave. Man..o LseSSicients

'\'\n..'\ ovye ‘oo\v\a \mu'—Yits”P ,Qo-«%e o-ud
oflse sdjudyed Stadishien]
})\3 ALS;S VV\O-D LON\;@‘\V\ W&

o Noyelakes
Y ll\ 0¥>Sc\:vm\‘:'-f O
$Lo Yteved ovey sJL

c.','-.. :‘ o ‘ go\.\v gumé.(",“ } 5.

- P
J I\\ N D\"D ,Q.io. ?,mdLg
: ] ow & Qw adye it Lurvd
~ ‘:‘- W\iCYQ t'f\x'\vt Q-V\d
7 \ T neaedive qua“g-\s
0&56-\' owe awothey,

l,/"
| : B |
% | F




LEAST-YQUARE ESTIMATORS
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TABLE 1.6

s in the Y variable
of squares from the regression of ¥

‘ X Y XY x: ¥ e Xe
1the regression of Y on X 8 2 4 8 4 450 -050 -1
: - | 3.7 21 9 625 075
g];\ées 3 ; g 3 1 2.75 0.25
2 45 25 975 -075
== (1.34) 9 17 153 81 1675 0.25
= Sums 20 40 230 120 40 0

f the Y variation attributable to the
s an alternative demonstration that

case the sample points all lie on a
TABLE 1.7

. = L% e

x Ty

e xe

&
b 8
Hu
e

-2 -4 8 4 : : Ha a
:; :; ]; 3 21 -175 075 -075 "*wm "
application of these formulae. Sub- 1 : - i f _13_2;2 _-g'% :g.;g E———
ations % : 5 9 45 25 81" 875 i e
b 4 e 0o 0
& g -J;
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X
able 1.7. The regression coefficien
PXF =%

, -

~ 175 3%.3° afr ,.

75y =1 2.1 B

d as - “ _T;

70) = 122.5

(70) IS to both questions depend on the sampling distribution of the LS es-

e e ; :scﬁglmg distribution describes the behavior of the estimator(s) in re-

bl e ltles fnthr; estimating formulae. A given sample yields a specific
Tl other sample from the same population will yield another

estlt; a-? s(a.;nplmg distribution describes the results that will be ob-

‘ or(s) over the potentially infinite set

S Bopulation. po y ite set of samples that may be

#ramet

: rr?bat c'E:J'l‘s d?f interest are a, 8, and o2 of the conditional distribution,

5 e mﬁ tu;]al dlstnbunon the only source of variation from one hy-

] another is variation in the stochastic disturbance (u), which in

valueslwm determine the Y values and hence the sam-

éﬁ"-w !"_comi:nonal on X thus treats. the X, Xs, ...,
sampling. This treatment rests on the implicit assump-

ned by the linear regression is

= 0.9879

"-f_'

quares. Some authors use SSR to indic:
o indicate the sum of squares due to erl'ul'«-
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28 ECONOMETRIC METHODS

contents of the probability statement may be rearranged to give a 95 percent confi-
dence interval for o2 as
(n—2)s? (n — 2)s?
Xb.975 Xo.025

1.5.4 Numerical Example (Continued from Section 1.4.5)

From the data in Tables 1.6 and 1.7 we have already calculated

no=y a=1 b =175
TSS =124 ESS=1225 RSS=15 r* =0.9879

We now obtain

52

I

RSS/(n—2) = 1.5/3 = 0.5

var(b) = 5% > x* = 0.5/40 = 0.0125
1,16
var(a) = 0.5(5 +_745) =03

The estimated standard errors of the regression coefficients are thus
s.e.(a) = V0.3 = 0.5477 s.e.(b) = V0.0125 = 0.1118

A preselected critical value from the ¢ distribution with 3 degrees of freedom it
too2s = 3.182. Thus, a 95 percent confidence interval for « is

1 * 3.182(0.5477)

that is,

-0.74 to 2.74
and a 95 percent conﬁdenc‘e interval for B is

1.75 £ 3.182(0.1118)
that is,

1.39 to 2.11
The intercept is not significantly different from zero since

a 1
Sen ~ team — A=A

whereas the slope is strongly significant since
b 175
s.e.(b) 0.1118

il . . |
As indicated earlier, once confidence intervals have been computed, actually co
puting the significance tests is unnecessary, since a confidence interval that includ
zero is equivalent to accepting the hypothesis that the true value of the parameter !

= 15.653 > 3.182
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TABLE D.2
Student’s ; distribution

The first column lists

the number of degrees of
freedom (v). The headings
of the other columpns give
probabilities (P) for ¢ 1o
€xceed the entry valye, Use

Symmetry for negative
values,

uction 1o Mathematical Statistics, 4th edition, Wiley,
- by permission of the publishers,




