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3.5 Coefficient of Determination, R?

e Definition - Stian
- SYY
Proportion of variability explained by regression

e Scale-free one number summary of strength of
relationship between X and Y.

e Connectlons to th§ correlatlon b/w G and Y

HEw \{ P

e RZis always between 0 and . e
3 (FE+I-F)¥-T)

» Close to 12 good fit (i—f?ﬁr:?)
» Close to 0= bad fit —
—Z(Yi-
11.00 % 8.50 in Z(Y _Y )xdl oﬁ Z(T T )(F b




= LY forfis e ")
'}:Ei =22 (YI‘F" Fikii- 'ﬁ’XfQ K

[g=2.02-p |
RS
?f EO > ix' _'"ﬁrxu:)x =
g

RRRRRRRRR

2,
M‘M‘.@ﬁﬂf m‘ ‘-—-‘%‘mm‘ ‘,m/m‘ E‘ ‘ ‘ LLLLLLLLL e N ‘ ‘




% Chap erf?i:p'&w--"aaﬁa.ﬁ\éaaar:' = e |
File Edit ‘“iew Window Help ®

@.@@D%-| ‘.‘ l' 3 r‘5'5|f;' 1'_|' 68.4% | - | EE|@@| Tools Sign Comment
Y= L 9 *pr,it

3.9 Testing one of the terms

i

e Natural question to ask:

Is the k-th variable dependent on y? (after adjusting
for the effect of other predictors)

e T-test: (wlog, k=1)

NH: gy =0, By, B2, B3, By arbitrary

AH: g1 #0, g ﬂ Jek arbitras
Recall ] - ‘%K_RUI
- fé“N(0~JE(X1X}_1}F\ 1 (: ..-)
. (Prid(pto)
whergJ is the (2.2) entry of (X'X)” ;

{The (1.1) entry is the variance of § }

Confidence interval  |B,=t(n—p-1c 7, /
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Two choices in testing 3,=0!

e AH:

e T-test of coefficient

NH:g=0 _y fasl X =AY o velalfed

B,#0

o NH: y= By + By Xy+...+ By Xpqt

e [-stat

:.:"‘_

B

= ~t(n—p—-1
g wER

e F-stat

e Equivalent to F-test of comparing

()

& Bkﬂ xk+1+---+Bp xp+ €
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3.6 Confidence intervals and tests

¢ Prediction: If we observe x., what is the y.?
e Prediction: “ A flon- roadem
Ve= P+ Pixag+...+ B x, =X\ g
Predicti '1ﬁﬁ'tm - Xe B, Cx
® Fredictlion unceriainty = Yy — - i
y Y" x A 2
(predicting a particular observation incorporate the error, giving o? 7\

Var(yv. +e. | X.) = Vm‘(x,:,é | X)+0° = D'EX;VHI*(B | X)X o "nA D

=0 (L X (X X)) x. )
e Prediction interval for y. (pointwise)
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3.6 Confidence intervals and tests

e Fitted value: E(Yl)(iafor different values of x
: .
Estimation: —

1: :’éﬂ +él’1 = I o épx‘uﬂw M
L . ) A Y
e Estimation uncertainty = )(pu- ){F
e It is not a prediction, no need the error term, no 2

Var(y| Xx) = JEX‘VW(E | X)X == JZ(X'(X‘X)_IX)
e Confidence interval for E(Y|X=X): (pointwise)
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5.5 Joint Confidence Region
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e Question:

probability 1-a?
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5.5 Joint Confidence Region

e Answer: (1-a) Confidence ellipse

B=BYXDB=B) _ pia palnep-1)

(p+1)c’
N(ﬂg(rxj) ??——(XXJ H(B-B)~N(0.1,.)

e |dea (opti e
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e Example: . Flﬁ ?(F( x:.)

(b B¢ m=(23110). (XX)= [] q|
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