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Fit a linear regressmn between Y and X, get the |
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w. (Y. )and X arelinearlyrelated = Regress w, (Y. 4 ) against X
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5. Model Assumption: (3) )
EW @A X=x)=8x () | E
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Fix a A, fit model (*) for and obtain RSS(A) )‘*
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highway.data=read.table("C:/highway.txt" header=T) 3 h-gl] 5 x"’j
y=highway.data$Rate - Sy /
n=length(y) : o //
gm=prod(y)*{1/n} ¢ ,
#A) Iambda=_1 10 ".ll‘.‘- '.'IIJ I'Il"m :IG Ilf\ In
Transform.A=-gm”"2*(1/y-1) 41120, 12,1.2

fit A=Im(Transform.A~log(ADT )+log(Trks)+Shid+log(Len),data=highway.data) 1 |
Rss.A=sum(fit. A$residuals”2)
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#G) lambda=2

Transform.G=1/2/gm*(y"2-1)
fit. G=Im(Transform.G~log(ADT )+log(Trks)+Shid+log(Len),data=highway.data)
iRss.n:3-=sum(fit.G$resi-:iuals*“2)
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Transformation of non-positive

variables

e Problem of non- p05|t|ve varlables

€.d. A= 2 WS(TZ) Ws( TZ)— e 1
between x and —x.

log(x) Is undefined if x<0.
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Find a sufficiently large 7 and transform U to
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e Regression diagnostic

Check If the assumptions (mean/var/error) are
consistent with the observed data.

e Study the residuals

If the model works well, then the residuals

matches the assumption "é

» Mean zero, cgpstant variance

« what X cannot explain is random noise (no valid info

\ s i.e. residual plot looks like a null plot ¢ M
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8.1. Residuals

e Relationship between residuals and error

e=-E-(6-B) -5 G-L)f

=Y -Xp ! =]
—Y-X(X'X)'X'Y (ﬁ = (XX X T)
= (=X X)) XY
;e
= (1-H)Y % XP where H = X(X'X)™ X" is the Hat matrix
=(1-H)e, ; since (1—H)XB=XB— X (%) BB =0
\ N(LO, o> N
e To study the property of residual, we need to

 study the property of H. ,
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8.1. Residuals

faalir |

e The Hat matrix #dxwwx)'x

H produces ¥ from ¥ X ; IE'-I :

s - ' oo B i
V=Jp=XQXX PP =HI "
e Interpretation of projection g *G(—)(—)—x

H projects Y onto the space of X

l.e. HY can be spanned (explained) by columns of
X, using the weight g :
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8.1. Residuals

© Propertles of H X(XX X I :
H is symmetric. ) — {
ymmetie. J'= (x(x' ) =X[x)
FR=2 ¢
s HX= ?:xd«)xax -x

(IHX’? K=HX = X-X =2
2 Hi-H)=" H-HH = H-d=0
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