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5.1 Weighted Least Square (WLS)

o E(| X =x)=f'x,

2

Var(Y | X =x,) - A a:i:rwn:d
® Alternative representation @'//

e' r'-é VN(C;)=|%:
Y=XB+e, Var(e)= o'W =g*
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Errors are independent
but not identically
distributed
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e Model E(Y|X=J{E)=ﬁ'xl.
2
assumed

a
VHF(F | X = ‘Tr‘) :@_}'// known

e Alternative representation

Errors are independent
but not identically
distributed
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® Model guyix=x)-px, Var(Y | X =x,)= ssumed

m

known

e Examples of known w;

The i-th Observations is an average of n; variables
Iy 4zt .tz z, =x ?
1‘2 _ i e in, V(I?’(.E |X = Tj} - Va?‘(_,-l | X .1;) =J_:’ W, =n,

1

The i-th Observations is a sum of n, ya_ﬁ;bles

Y,=za4zp+.+z,, Var(|X =x)=nlVar(z; | X =x)=no"=>w,=1/n,
When sample size is large, estimate Var(Y | X =x) by computing
sample variance of the Y with X close to x;.
Subject knowledge...

K Guess from the scatterplot...
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e Residual sum of square
Standardized by the var
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5.1 Estimators for the parameters
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e Residual sum of square vw-| o - D} W i =]

Jw "/ Yw \ Tz

RSS(B) = (¥ - XB) W (¥ — XB) = NWY -/ m) Wy «J_ W XP)

Recall: In multiple linear regression,
A=(X'X)"'X'Y minimizes (¥-XB) ¥ -XPB)
B =(M) T2 (2-0p) (2-pp)
@ Therefore the WLS estimator is P
B = (W X)W X) (W X)VTY § X WX X WY
M= X
2=l
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