
 

STAT 1302 Lecture 21 April

Ch 14 Multiple Linear Regression Model

An extension of the Simple Linear Regression
SLR

Y A BX Baxa BpXp E

where E N 10,02

Must have have pan where

P of explanatory variables and

n of observations

Facts

1 Estimation of A B Bp

Least Squares Estimation Use Stat Software

See STAT 3103

2 Prediction

For a given Set of 21 xp values can



predict the response variable y using the

estimated regression line

a bit bzxz bp Xp

3 Interpretation of A B Bp

Similar to SLR model

A Estimated mean of Y Myix xp
when

74 22 Xp 0

By Change in the mean of Y Maxi _xp
when Xi is increased by one unit adjusting

for the other X's in the model

Mco Ex An estimated multiple linear regression model

is given by

15.07 0.172 _0.1322



Interpret the estimated regression coefficients

a
5011 07 is the mean of Y when 2 02 0

b 0.17 is the change in the mean of the

response 0.17 70 so an increase in the mean of Y

when 0C is increased by one unit when x2

is held fixed or say adjusting for 22 in

the model

C 0.13 is the estimated change in the mean

of Y 0.13 0 so mean of Y is decreased when

x2 is increased by one unit accounting for x

in the model

end of Ch 14

Back to Testing
Recall the following Sampling Distributions



2 Let Xi Xn be a random sample from
a population with mean µ and standard

deviation known Then

x ̅ N N I Z Noi

Exact if the pop is normal but approximate

if pop not normal and yet n 30 CLT

ii Let Xi Xn be a r S from a pop with

mean µ and standard deviation unknown

t.IS n
tn i

iii For large n

P N P.FI
2
f non when



Np 5 and ng 5

HypothesisTesting

Ho
trute

Ha true

RejectHo Type I
Decision Error

Type IIFailtoffect

α P Type I Error

β P Type II Error

re I error

ART True
in termsof HoReject

P Type I Error

P Reject Ho 1 Ho true



β P Type II Error

BAF False in termsof H
ecept

β P Type II Error
PCAccept Ho Ho False

P Accept Ho Ha true

Power 1 β
1 P AcceptHo 1 Ha true

1 PC fail to rejectHo Ha true

PCreject Ho 1 Ha true

Power computations are related to sample size

determination

Ex For a given population with 0 8 we

want to test the null hypothesis M 65



against the alternative µ 65 on the basis

of a sample of Size n 100 The null hypothesis

is rejected by x ̅ 66

at Compute α the Prob of Type I Error

Ho µ 65 us H Ms 65

Given
n 100

Decision rule x ̅ 66 leads to rejectionofHo

want α P Type I Error ART

P RejectHo when Ho true

P Reject Ho I µ 65

P x ̅ 66 1M 65

PC Z 664 1 1

P Z 1.25

1 P Z 1.25 1 0.8944 0.1056

11



x x ̅ N 65 8 by the CLT

b Find β the probability of Type II Error when

in fact M 65.50

β P Type II Error BAI

P AcceptHo whenHo False É t µ
P x ̅ 66 1 M 65.5

P Z 661 5

P Z 0.63 0.7357 0.74

C What is the power of this test when in

fact µ 65.5

Power 1 β 1 0.74 0.26

That is the likelihood of rejecting Ho is 26

if the true mean is 65.5


