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Inference in MLR

— Hp: Bi =0vs. Hy : Bi <>+# 0. Test based on t-distribution.
Confidence intervals from same distribution.

— Hy: no regression, vs H;: a regression. Test based on MSR
and MSE ratio and F-distribution

— Hp: subset of s zero, vs Hy: at least one different. Same as
comparing two nested MLR models. Test based on difference
in SSR between the two models compared with the SSE of the
larger model. Partial F-test.

— Confidence intervals for the expected regression hyperplane
and prediction interval for new observation. Based on
t-distribution.
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Prediction

Similar to the simple linear regression case.
— New value for the covariates, xj.
— (1 — a) - 100 % Cl for the regression line E( Yy|Xo):

[X(B =+ th p(5 \/Xo (XTX)~1x82]

— (1 — «) - 100 % prediction interval for new observation Yj:

XA+ - p(3)/ (1 + XT(XTX) " x0)s7]

R:
predict(fittedlm,newdata=thenewdata,interval=""prediction’’)
or interval="confidence’’. New observations placed in newdata.
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Gasoline example

— Aim: predict the gasoline consumption for a car driving 100 km
at speed 80 km/h.
— Measurements:
e y;=gasoline consumption (liter)
e xq;=distance (km)
e xpi=speed (km/h)

1 100 60 12.5
1 50 70 8.0
X=|1 70 80 | andY=| 115
1 120 70 14.5
1 100 90 13.5
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Gasoline question in R

> gasex=data.frame(c(12.5,8,11.5,14.5,13.5),
¢(100,50,70,120,100) ,
c(60,70,80,70,90))

> colnames(gasex)=c("gasoline","distance","speed")

> fit=1m(gasoline”.,data=gasex)> fit

Coefficients:
(Intercept) distance speed
0.75657 0.08698 0.04850

> newobs=data.frame(distance=100,speed=80)

> predict(fit,newdata=newobs,interval="predict")
fit lwr upr

1 13.33479 9.873419 16.79617

> predict(fit,newdata=newobs,interval="confidence")
fit lwr upr

1 13.33479 11.6272 15.04238
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