
STAT 651 Final Test (2 hours) May 6th (8am), 2008

NAME: Total number of Marks: /40

Answer all the questions in the exam (questions are on both sides of the paper). There
are 0+8 questions in this paper.

Advice: Look at the marks allocated for each question and don’t spend a disproportion-
ately large amount of time on any one question.

When conducting a test, always state your null and alternative. Also state the distribu-
tion and/or the test that you use.

Write your solutions in the question paper.



(0) What is the name of your favourite cuddly bear? [3]

(1) Scientists are monitoring the growth of the human population over the past 50 years.
Each year they estimate the number of humans that year (in billions) and do a linear
regression. They estimate β̂0 = −139.31 and β̂1 = 0.073, which gives the predictive
equation Ŷ = −139.31 + 0.0727 × year.

(a) Based on the above predict the population in 1900 and in 2050. [1]

(b) State the main flaw in the above predictions. [1]

(2) I have a sample of size 50. The sample mean is 100 and the sample variance is 30.
Suppose I want to test whether the sample mean µ satisfies H0 : µ ≥ 90 against the
alternative HA : µ < 90. I do the test with α = 1%. What are the conclusions of the
test? [2]



(3) You are asked to design an experiment comparing people’s atitudes to immigration in
city A and city B. You have money to interview a total of 500 people (in total from
both cities).

(a) How many people in city A and city B would you interview? Give a reason for
your answer. [2]

(b) Suppose you interview 300 people in city A and 200 people in city B. 160 people
in city A were pro-immigration and 140 were anti-immigration. Whereas in city
B 120 were pro-immigration and 80 were anti-immigration. Test the hypothesis
that there is a difference in opinion between the cities. Remember to precisely to
state the null and alternative and briefly mention any assumptions that you have
made. Do the test at the 5% level. [3]



(4) You are given the heights of 25 people. The sample mean is X̄ = 170cm and the
sample variance is s2 = 40.

(a) Construct a 95% confidence interval for the population mean. [2]

(b) You are asked to predict the height of a randomly selected person. Predict that
person’s height and construct a 95% confidence interval for that person’s height.
[2]

(c) Previous studies have shown that the mean height is greater than 168cm. Test
this hypothesis. State precisely the null and alternative hypothesis and conduct
the test at the 5% level. [3]



(5) Scientists want to know whether it is nature or nurture that determines a person’s
preference for sugar. To do the experiment they analysed 30 sets of identical twins
who were separated at birth, where one twin grew up in an affluent family while the
other grew up in a working class family. They measured the amount of sugar all
the twins had consumed on a certain designated day. The sample average of sugar
consumed by the twins which were brought up in an affluent family was 20grams and
the sample average of sugar consumed by the twins which grew up in a working class
family was 19grams.

(a) State precisely (in terms of means) the null and alternative hypothesis that should
be investigated. [1]

(b) What test would you recommend the scientists do? [1]

(c) The test is done using SPSS and part of the output is given below.

Mean Difference Std. Deviation Std. Error Mean
1 5 0.912

What are the conclusions of the test (state precisely the distribution you use and
do the test at the 5% level). [2]

(d) Use the information above to construct a 95% confidence interval for the mean
difference. [2]



Sum of df Mean square F Sig.
Squares

Between Groups 248.2 6
Within Groups 1859 143

Total

(6) Suppose the mean height of different varieties of oak trees are compared. An ANOVA
is conducted and the analysis of variance table is given above.

(a) Using the table above, how many different varieties of trees were involved in the
study? [1]

(b) State precisely the null and alternative hypotheses. [1]

(c) Fill in the rest of the table (except for the p-value).

[2]

(iii) What are the conclusions of the test (do the test at the 5% level)? [1]

Useful information: F6,143(0.05) = 2.16, F143,6(0.05) = 3.70, F7,144(0.05) = 2.073 and
F144,7(0.05) = 3.26.



(7) A group of ornithologists want to investigate whether location had an influence on the
weight of birds. They collected the data of 12 birds of same species but coming from
different islands (islands A and B). The weights of the birds and the island they belong
to are given below.

Weights on island A Weights on island B
6.7 4.2
7.2 4.3
8.6 5.3
9.4 6.2
10.3 6.8
11.4 12

(a) State the null and alternative that the ornithologists want to investigate. [1]

(b) State the test you would do and why? [1]

(c) Do the test at the 5% level. [3]



(8) Three instructors gave STAT 651 exams last week. The number of As and Bs are
recorded below. Students want to know whether the instructor influences the grade a
student obtains.

Instructor 1 Instructor 2 Instructor 3
A 20 40 20 80
B 30 30 30 90

50 70 50 170

(a) State the null and alternative hypothesis to investigate. [1]

(b) State the test you would do and why? [1]

(c) Do the test at the 5% level, and report your findings. [3]


