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Remark:

1 Aliased:
« Some predictors are linear combinations of other predictors

% Multicollinearity:

» Some predictors are highly correlated. []
« Perfect multicollinearity (correlation=1) is equivalent to being aliased. N

Mathematically,
« When two columns of Matrix X are similar (correlated predi

unstable.

» Reason: (X'X)'s determinant is close to 0. e

s Therefore ? za
» Estimator of B (i.e., (X'X)''X'Y) is unstable o=
« Variance o?(X'X)' can be very large

Intuitively,

1. Soma=1.59-0.116 WT2+0.056 WT9+0.048 WT18

2. Soma=1.59-(0.116+b) WT2+(0.056+b) WT9+0.048 WT18 - b DW9

» Any b in model 2 is essentially model 1!

L

Therefore
» Estimator of B, (X'X)'X'Y is unstable
« Variance o?(X'X)' can be very large

| -ICnncluginn: Check for multicollinearitv bv studvina nredictors’ correlation! 1 &

gl = T N
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.0 Dropping terms

Data:
o Y=By+ B X, + B X te
Model: ‘T

Answer : 33 ~ 0,34 ~ 0\

e What happens when a bigger model is fit to
the data from a smaller model?

e

o Y= Byt BiX it BoXot BaXst ByXste

e What happens when a smaller model is fit to

K the data from a bigger model?
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Conditional Expectation

e Tower property
E(E(Y| X,,X =E(Y|X,)

@FBC"‘;LA.) E(E(Y | X,, X,)| X,)

_ IJ’ff,x],xz(J’nXerz)dyX
I, x, (X, X5) :

_ fX],XE(X]?XE) yfhxl,xz(anl:Xz)

_I dydx,
Jx, (X3) Jx, x, (X1, X5)

:I.}’f}’,rz(yr-"{z)d

Jx,(X3)

\ =E(Y|Xz)
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4.1.6 Dropping terms

e Observational analysis
Variables are observed via sampling.
Beyond the control of experimenter.

Cannot avoid lurking variable

» Variables that are useful but are ignored in
the regression model

True relationship:
EY|X=x,L=0)=8,+Bx+6I

Wrong model used (L is lurking variable)

EY| | X=x)=0,+x+E(L| X =x) &
\ =(fy+y,)+ (P + 0y )x if E(L| X =x)=p,+yx

E(Potfs+EL]| X=x)

p | Recording =
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e Example of lurking variable
¢ Y: Maximum running speed (m/s)
» X: Weight (Ibs)
» L: Height (cm)

True model

oo

g model used ' §
P Sy | YA
=w)=2-005w+0.06E(L| X = w)

[1t;_LL X =w) =_

P Recording a :
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In observational study
May have unknown effect of lurking variables.

Can’t draw causal conclusion S
L}
» e.g. Cannot say “Higher weight cauge people to run faster!”){ U t

Only can say about association

» e.g. Can say “High weight is associated with high speed” |/
y

: Spt7
e In experiments SP“"L V.S, ue.ﬁk'h P i
Have control on every aspect. '
e €.0. X -
» Randomly assiagn people to achieve some pre-determined we%ﬂ to go l elj‘1

» Measure their running speed.

Lurking variables’ gffect are averaged out by random assignment.

Can draw causal conclusion
.g. “higher weight causes lower speed”

-

2

N ooe. IER R
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4.4 More on R?

R? tends to be large if the X
are dispersed

e R?tends to be small if the X
are concentrated

e Therefore, need to be
careful about s.ampling|

SYr= SSry t

) Cuter

pnlv

TS T(E- ‘r) ZLY 4"

K= S'F‘T a1

58 % 3

jj AR

' R2=0.027
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e R?is useful to measure goodness of regression fit if
and only if the scatterplot looks like a sample from a
bivariate normal distribution (elliptical shaped)

~ useful
; _
: Ll A n
o = “‘ | 1 ) -
Mf | @ Not useful
. 5 kﬁj't . Leverage point
e o i == | » Curve

~
o & :, L. Lurking variable

FIG. 4.3  Six summary graphs. R isan appropriaic measure for a—c, bui mappropriate for d—-f.

{d)
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