
TMA4267 - Linear Statistical Models 2009

Week 9: Multivariate linear regression

Theoretical exercises

Rencher & Schaalje:

• 8.4

Computer exercises

Multivariate linear regression

Description: The data describe an experiment conducted to investigate the amount

of drug present in the liver of a rat. Nineteen rats were randomly selected, weighed,

and placed under a light anesthetic and given an oral dose of the drug. Because

the it was thought that large livers would absorb more of a given dose than a

small liver, the actual dose given was approximately determined as 40mg of the

drug per kilogram of body weight. After a fixed length of time, each rat was sac-

rificed and the liver weighed, and the percent dose in the liver was determined.

There are nineteen observations on three covariates and one response:

BodyWt The body weight of each rat in grams

LiverWt The weight of each liver in grams

Dose The relative dose of the drug given

to each rat as a fraction of the largest dose

DrugInLiver The proportion of the dose in the liver

a) Download and import the data:

data = read.table("ratliver.dat",header=T);

Make pairwise scatter plots of the data using pairs. Look at the relation-

ship between the variables and compute the correlation matrix. Is a linear

model appropriate? Comment on what you see.
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Consider a model on the form

yi =β
T xi +ei , i = 1, . . . ,n, (1)

where e1, . . . ,en iid and ei ∼ N (0,σ2),∀i , yi is the response and xi covariates.

b) We are now first going to fit a linear model to BodyWt only using the co-

variate Dose :

model1 = lm(BodyWt~Dose,data=data)

par(mfrow=c(1,2))

model1

plot(model1,which = c(1,2))

summary(model1)

Explore the distribution of the residuals and comment on your findings.

Explain the output from summary(model1). Use ?summary.lm and find:

• Estimation of β

• Standard Error

• Residual Standard Error

• R-Squared and Adjusted R-Squared

• F-statistics for testing the null

c) Fit a linear model to BodyWt using the covariates Dose and DoseInLiver:

model2 = lm(BodyWt~Dose + DoseInLiver ,data=data)

Using all the predictor variables:

model3 = lm(BodyWt~.,data=data)

Compare the models and comment on your findings.

Which model is used :

model4 = lm(BodyWt~Dose -1 ,data=data)
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