
Chapter 5

Weighted Least Square



5.1 Weighted Least Square (WLS)

 Model

 Alternative representation

 Errors are independent 
but not identically 
distributed
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5.1 Weighted Least Square (WLS)

 Model

 Examples of known wi
 The i-th Observations is an average of ni variables

 The i-th Observations is a sum of ni variables

 When sample size is large, estimate                   by computing 
sample variance of the Y with X close to xi.  

 Subject knowledge…
 Guess from the scatterplot…
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5.1 Estimators for the parameters

 Residual sum of square
 Standardized by the variance of each observation
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5.1 Estimators for the parameters

 Residual sum of square

 Therefore, the WLS estimator is
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Recall: In multiple linear regression,
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5.1 Transforming OLS to WLS

 WLS  OLS  by multiplying square root of W
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 All you need to know
 Estimators

 Distribution of estimators

 F-test
 T-test
 Prediction Interval.

 C.I. for fitted value

 C.B. for fitted value

 Confidence Ellipse

WLS summary
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5.1 Example-Strong interaction data

 y=scattering cross section, x=1/(momentum)0.5
 # Manipulate the data

library(alr3); data(physics);x=physics
#[Or x<-read.table("C://physics.txt",header=T)]
x$M=x$x/x$SD
x$z=x$y/x$SD
x$int=1/x$SD
x

 # R command for WLS
summary(lm(x$y~x$x,weights=(1/x$SD^2)))

 # What is the difference between the following two commands?
summary(lm(x$y~x$x,weights=(1/x$SD^2)))
summary(lm(x$z~x$int+x$M-1))

 # OLS technique for WLS
fit1=lm(x$z~x$int-1)
fit2=lm(x$z~x$int+x$M-1)
RSS.H0= sum(fit1$residuals^2)
RSS.HA= sum(fit2$residuals^2)
R.square=1-RSS.HA/RSS.H0
F.stat=(RSS.H0-RSS.HA)/(RSS.HA/fit2$df)


