
ADA1, STAT427/527, Practice Test, chapters 5–7 Name:

The exam has two problems. Each subproblem is worth 5 points, and there
are 60 points total on the test.
1. Consider the following contingency table for car accidents and whether the
driver was either male or female, and killed or not killed in the accident. R
output in the appendix can be used for some of the questions.

Driver
Accident type Male Female Total

Killed 100 50 150
Injured (not killed) 400 450 850

Total 500 500 1000

(a) (5 points) A researcher is interested in using the data to test whether
the proportion of fatalaties differs for male versus female drivers. Write down
the null and alternative hypotheses in formal hypothesis testing notation.

(b) (5 points) Based on the R output, is there a significant difference be-
tween male and female drivers regarding fatalities?

(c) (5 points) Based on the R output, perform a chi-squared test on the
association between fatalaties and gender. Make sure that you write down the
null and alternative hypotheses in formal hypothesis testing notation.

(d) (5 points) What is the conditional probability that a driver was killed
given that he was male based on this data?
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(e) (5 points) What is the conditional probability that a driver was male
given that he was killed in the crash based on this data?

(f) (5 points) Perform a GOF test on the hypothesis

H0 : pmale,killed = pfemale,killed = pinjured,killed = pinjured,female = 0.25

, do it by hand. Use R-output to find the critical values you may need.
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2. An experiment was conducted to see which colors most attracted insects
on farm fields. Six boards of each color were coated with sticky material and
the number of insects trapped on the boards was recorded. The data are record
the number of insects trapped. Locations of the boards were randomly chosen.

Blue 16 11 20 21 14 7
Green 37 32 20 29 37 32
White 21 12 14 17 13 20

An ANOVA was performed to test whether insects had any color preference.

(a) (5 points) State the null hypothesis for this problem.

(b) (5 points) Based on the R output, does it appear that color has an effect
on the number of insects? Justify your answer.

(c) (5 points) Based on plots of the data and residuals and other R output,
comment on the normality assumption for this data.

(d) (5 points) Based on plots of the data and residuals and other R output,
comment on the assumption of equal variances for this data.
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(e) (5 points) Based on the R output, which group means are statistically
not significantly different from each other?

3. (5 points) Consider the following histogram of 20 yearly household in-
comes (in thousands of dollars) from a certain zip code. Discuss why someone
might prefer using a Wilcoxon-based for getting a confidence interval for the
median income instead of a t-based interval for this data.
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Appendix
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R code:

> prop.test(c(100,50),c(500,500),correct=FALSE)

2-sample test for equality of proportions without continuity

correction

data: c(100, 50) out of c(500, 500)

X-squared = 19.608, df = 1, p-value = 9.508e-06

alternative hypothesis: two.sided

95 percent confidence interval:

0.05617387 0.14382613

sample estimates:

prop 1 prop 2

0.2 0.1

> obsn <- c(100,50,400,450)

> data <- matrix(obsn,byrow=T,ncol=2)

> chisq.test(data,correct=FALSE)

data: data

X-squared = 19.608, df = 1, p-value = 9.508e-06

> qchisq(1-.05,4)

[1] 9.487729

> qchisq(1-.05,3)

[1] 7.814728

> x <- read.table("insects.txt")

> a <- aov(x$V1 ~ x$V2)

> summary(a)

> summary(a)

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

x$V2 2 987.1 493.6 17.95 0.000105 ***

Residuals 15 412.5 27.5

---

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

> pairwise.t.test(x$V1,x$V2,p.adjust.method="bonferroni")

Pairwise comparisons using t tests with pooled SD

data: x$V1 and x$V2
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blue green

green 0.00022 -

white 1.00000 0.00052

P value adjustment method: bonferroni

> shapiro.test(a$residuals)

Shapiro-Wilk normality test

data: a$residuals

W = 0.93523, p-value = 0.2397

> hist(a$residuals)

> bartlett.test(x$V1,x$V2)

Bartlett test of homogeneity of variances

data: x$V1 and x$V2

Bartlett’s K-squared = 1.1773, df = 2, p-value = 0.5551
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