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Population model: A
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in;i"&‘:( Y=o+ 81X +6D

« The assumption is that changes in \ lead to changes in Y.
* W are using these changes g choose the line.

L4 gul Xisn'Lthe only reason thalT changes—
& There are things in the random crror torm, too.

(4.4)

i How well does the estimated model explain the ¥ variable?
L. Ao well do a.hauges ink explam uhange‘; in 1"’

w: statistic that provides a measure for all of these
ursalert Ty uestions.

Which regression 1" beller?

Dremand for lguor {lell), demand for cigareues {right}
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What is the difTerence between the ted {Lrianglest and Blue (circles) dal
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What is the differenee between the red ftriangles) and blue qeivelesy dara?
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* Both the red and blue data provide the same estimated line
& ['hat i, both red and blue have the same &

» But, the line tits the red data hetter

& Changes in X aceount [or more of the changes in ¥, Tor red

» For the blue dara. the snabserved factors are accounting for more
of the changes {or variation) in ¥
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Novw, we will come up with o st t.ln_ (it"s just an L,qu.mm'l umm_., the

ddml) that ml] descnbe
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Y= bn+ 0 Xe (4.5)
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Tov et R-squared:
o wo || starl by tuking the sumple varianee of both sides.
® This will hreak the varianes in ¥ up into twi parts;

o variance that we can explain (7).
« and variance that we can’texplain {¢)
o After some algebra, we'll write: [
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TES  total sum of squares
LSS — cxplained sum ol syuares

RSS — residual sum of squares

R-squared will then be detined as:

Two extremes will bound R” between fhand |
s o fit - ke d
o perfectit—> oll rmsidels are @, aud all yi =7}

To get R? in R, use the Summary () command:

summary (Im(y ~ x3)

It provides & lot ol information (we'll lgure out the rest later).

summary {Imy ~ =17

call:
T Mormula = v ~ %)

Res‘ldua'ls
1y median 3y Max
-37. ll4 -12.570 -0.226 12.739 31.249

toefficients:

e std. Error € wvalue Pri=|t|)
17.866 -0.184 0. B58736
1.431  5.999 0.00032q *e=

E;
(Intercepl)
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Signif. codes: 0 CEEFT DML =t 401 et o0 't ool 1

Residual slandard erpess 7% on B degrees ol Treedom
Multiple R-squared: Adjusted R-squared: 0.7%54
2

F-statistic: 35.%8 o & OF, p-value: 0.0003239
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