
STAT3022 Applied Linear Models Semester 1

Tutorial & Lab Sheet 6

Tutorial Problems

The two tutorial problems below is for helping you revise the one-way ANOVA from STAT2012 /
STAT2912 / DATA2002 material.

Question 1

(a) In order to compare four different brands of golf balls, five balls from each brand are placed
in a machine that exerts the force produced by a 200 metre drive. The number of simulated
drives needed to crack or chip each ball is recorded below.

A B C D

281 270 218 364
220 334 244 302
274 307 225 325
242 290 273 337
251 331 249 355

Use the R output below or otherwise to contruct an analysis of variance table on these data for
the model Yij = µ + αi + εij, εij ∼ N(0, σ2), where Yij denotes the jth observation on brand i.
(Assumed knowledge, Lecture 14)

dat <- data.frame(Trt=rep(LETTERS[1:4], times=5),

Y=c(281, 270, 218, 364,

220, 334, 244, 302,

274, 307, 225, 325,

242, 290, 273, 337,

251, 331, 249, 355))

dat %>% group_by(Trt) %>%

summarise(n=n(), TrtSum=sum(Y), TrtSum2=sum(Y^2))

## # A tibble: 4 x 4

## Trt n TrtSum TrtSum2

## <fct> <int> <dbl> <dbl>

## 1 A 5 1268 324002

## 2 B 5 1532 472366

## 3 C 5 1209 294215

## 4 D 5 1683 568919

Question 2

In an effort to improve the quality of tapes, the effects of four kinds of coatings (A, B, C and D) on
the reproducing quality of sound are compared. The measurements of sound distortion were analysed
to give the following analysis of variance table:
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y <- c(1.79, 0.54, 1.26, 3.58, 3.25, 5.93, 4.27, 4.26, 2.56, 4.09,

0.65, 3.75, 1.8, 3.99, 1.2, 2.33, 3.54, 4.85, 5.82, 4.61,

4.6, 3.72, 4.58, 3.98, 4.07, 5.29, 2.54)

coatings <- rep(c("A", "B", "C", "D"), times=c(5, 4, 8, 10))

M1 <- aov(y ~ coatings)

summary(M1)

## Df Sum Sq Mean Sq F value Pr(>F)

## coatings 3 25.94 8.647 6.109 0.00326 **

## Residuals 23 32.56 1.415

## ---

## Signif. codes: 0 ’***’ 0.001 ’**’ 0.01 ’*’ 0.05 ’.’ 0.1 ’ ’ 1

tapply(y, coatings, mean)

## A B C D

## 2.08400 4.25500 2.66875 4.40600

table(coatings)

## coatings

## A B C D

## 5 4 8 10

qt(0.95, 23)

## [1] 1.713872

qt(0.975, 23)

## [1] 2.068658

Find the standard errors of the differences of mean for A and B and hence perform a t-test for
the hypothesis that the difference is zero. Also give a 95% confidence interval for this difference.
(Assumed knowledge, Lecture 14)
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Computer Problems

Question 1

Data were collected on 35 companies selected from Duns Review (1980). The data are stored in a
file called companies.txt with the company names in column 1 and stock prices (y) in column 2.
The other variables, in column order, are dividend (x1), yield (x2), earnings per share in $ (x3), sales
in millions of dollars (x4), income in millions of dollars (x5), return on sales (x6), return on equity
(x7), exchange traded (1: New York only; 2: other) (x8).

We are interested in constructing a multiple regression model to predict stock prices for similar
companies. Select the “best” model using least squares regression with the following algorithms:

(a) Stepwise, starting with the full model, using an F test with pout = 0.10 and pin = 0.05.

(b) Backward, starting with the full model, using the AIC criterion.

(c) Stepwise, starting with the full model, using the BIC criterion.

(d) Which solution in (a)-(c) is the best? Comment with at most 40 words.

(e) For the model of your choice in (d) run a robust multiple regression using the rlm in library(MASS)

with method="MM". Are there any differences to the LS solution (with lm)?
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