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. Analysis of variance (ANOVA

e Regression is the study of dependence of variables

yi= Bo + ByXi+e; o IV
e 3,=0 2 x and y are'dependent
» B,#0 = x and y are a#t dependent

e Question:

Are x and y dependent?
e Answer:

Method 1) test whether 3,=0

Method 2) Compare the two models

~ o E(y|x)=B, l.e. y=[Bp te
o E(yIX)=Bo + Bix i.e. V= B+ Bix+e; <= Mok 2

= W | Recording 1 & ' X 5 1:42 PM
= By B ' CH mm o« [T gy
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. Analysis of variance (ANOVA

e Analysis of variance (ANOVA) is a method that
compares two models of mean functions A

» E(yx)=B,
o E(YIX)=Bo+ B:X fe

e For the first model: E(y|x)=8,

B o can be estimated by minimizing >_(vi — Bo)?

o differentiate w.r.t. B ; gives Jp =V

Residual sum of square RSS is

2 =3 (v —)? = SYY

=23 Recording
CUE LGT F|'E_ FECH 00:00:00
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e Compare e - B

o E(yIx)=Bo
o E(y[x)=Bo* B4X

e For the first model: E(y|x)=8,

Residual sum of square, RSS,, is
Z(,Vf — f3o)? = Z(J’:’ —y)? :@ b
e For the second model: E(y|x)=B,+BX
Residual sum of square, RSS,, Is -
S Ivi = (Bo + Auxi)? =YY — ‘SS))‘Q
RSS1>RSSf.1. ls the 2" model always better?

4 -~ Recarding .. 1soBM | |
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L ANalysSIsS Or variance (ANOVA
Difference sum of square due[kﬂreg_)(ssmn TSreg)

SSreg = RSS,-RSS,= ‘;’;1; = )
Large SSreg = 2"4 model explains much more variation

How large is large?

Study the distribution of SSreg under model 1 (idea)
After some algebra, [é.-svreg =Y (Er%;)y; § :\
By CLT. > (E%‘)ys is approximately N(0,g2)
SSreg ~ 02 (N(0,1))? = 0%_X2, (Chi-square with d.f. 1)
52 _ Z’E‘z ~ 02 X2 ,/(n-2) (Chi-square with d.f. n-2)
SSreg/&r ~ X2 I(X2, 5/(n-2))=F(1,n-2)

7 156PM | |
' 9/16/2014
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ANOVA table: a areak gown of squares (variation)
, SY(~
Source df / SS AX F p-value
Regression 1 kSSreg SSreg /1 MSreg / &° f\
Residual n—2 M\.RSS &2 = RSS/(n—2) cﬁgck‘)ma
Total n—1 SYY F(l, -2y
[

= Z[}/f — ¥i]?

=1

2 Fal
2 i=yP
i=1

SSreg
Variation

explained by
regression

TSS = SYY = RSS +

Variation of the Variation not
data explained by
regression

| 1169x8.27in

m
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