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This exercise sheet will be discussed in the tutorials of the week beginning 29th April.

For discussion during the tutorial. The topic of this exercise sheet are confidence intervals.

(1) Consider the following data:

89.4 77.5 98.9 93.7 67.9 91.5 49.2 61.1 70.0 62.5.

Assuming the data are normally distributed, find a 95%-confidence interval for the mean µ.

(2) Assume that we have somehow learned that the above sample comes from a normal distribution
with variance σ2 = 172, how should we adjust the confidence interval to incorporate this extra
information?

(3) Why are narrow confidence intervals better than wide ones? Discuss how n, σ2 and α, and
whether σ2 is known or unknown, affect the width of a confidence interval.

(4) In lectures we only discussed symmetric confidence intervals. Following the arguments we
used in lectures, find an unbounded interval of the form [u,∞) so that the mean µ in part (1)
satisfies P

(
µ ∈ [u,∞)

)
= 95%.

Homework questions. Your solutions to these questions contribute towards your final mark for
the module. Please hand in your solutions to your tutor via the silver pigeon holes (down the
stairs from the maths reception) by Friday, 10th May, 2pm.

a) Clearly mark your solution with your name, your student ID, and your tutor’s name.

b) Your answer for each question should be a single letter. For this homework only, you don’t
need to show your workings and should only state the result. Each correct answer gives 0.5
marks.

Exercise 18. Consider observations from the following variates:

(i) The weight of a vehicle in tonnes.

(ii) Height of a person in centimetres.

(iii) Information whether the weight of a vehicle is above 3.5 tonnes or not.

(iv) The surname of a person.

(v) Gender of a person.

Which of these are attribute data?

A: (i), (iii), and (iv) B: (i), (iv), and (v) C: (i) only D: (iii), (iv), and (v)
E: (iii) and (v)
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Exercise 19. Consider the following summary statistics:

(i) The sample mean.

(ii) The sample variance.

(iii) The interquartile range.

(iv) The sample standard deviation.

(v) The first quartile.

Which of these statistics are measures for the spread of a sample?

A: (i), (ii), and (iv) B: (i), (ii), and (v) C: (i) and (ii) D: (ii), (iii), and (iv)
E: (ii) only

Exercise 20. For a set of n observations x1, x2, . . . , xn, the sample mean is x̄ and the sample
variance is s2x = 0. Consider the following statements:

(i) The sample size n is too small.

(ii) x̄ = 0.

(iii) All the data values are equal.

(iv) The data are normally distributed.

Which of these statements must be true?

A: (i), (ii), and (iv) B: (i) and (ii) C: (ii), (iii), and (iv) D: (ii) only E: (iii) only

Exercise 21. In testing a null hypothesis H0 against an alternative H1, what is a type I error?

A: accept H0 when H0 is false

B: accept H0 when H0 is true

C: reject H0 when H0 is false

D: reject H0 when H0 is true

Exercise 22. If a random variable X has a χ2(5)-distribution, for what value of q is P (X ≤ q) =
0.95?

A: 1.960 B: 7.779 C: 9.236 D: 9.488 E: 11.070

Exercise 23. Assume we have observed samples x1, . . . , x100 from a normally distributed popu-
lation with known variance σ2. We want to use a z-test to make inference about the population
mean µ and we have found

z =
1

10

100∑
i=1

xi − 7

σ
= 2.478.

Consider the following statistical hypotheses:

(i) H0 : µ = 7 at significance level α = 5%.

(ii) H0 : µ ≤ 7 at significance level α = 1%.

(iii) H0 : µ = 7 at significance level α = 1%.

(iv) H0 : µ ≤ 7 at significance level α = 5%.

Which of these hypotheses are rejected by the z-test?

A: (i), (ii), and (iii) B: (i), (ii), and (iv) C: (ii), (iii), and (iv) D: (ii) only
E: (iv) only
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Exercise 24. A sample of size n = 25 from a normal distribution with known variance σ2 = 1 is
used to construct a 95%-confidence interval for the unknown mean µ. What is the width of the
confidence interval?

A: 0.119 B: 0.392 C: 0.415 D: 0.516 E: 0.784

Exercise 25. Assume we have observed x1, . . . , xn ∈ R which can be modelled as independent
random variables X1, . . . , Xn ∼ Pθ, distributed according to a distribution with parameter θ. Let
[U, V ] be a confidence interval with confidence level 1−α for θ. Which of the following statements
is always true?

A: P
(
θ ∈ [U, V ]

)
= 1− α B: P

(
θ ∈ [U, V ]

)
≥ 1− α C: P

(
θ ∈ [U, V ]

)
= α

D: θ ∈ [U, V ] E: P
(
θ ∈ [U, V ]

)
≤ 1− α

Exercise 26. Assume that the least squares regression model Yi = α+βxi+ εi has been fitted to
paired data (x1, y1), . . . , (xn, yn). Which quantity is minimised to obtain least squares estimators

α̂ and β̂ for the parameters α and β?

A:

n∑
i=1

∣∣yi −α− βxi∣∣ B:

n∑
i=1

(
yi −α− βxi

)2
C:

n∑
i=1

(
yi −α+ βxi

)2
D:

n∑
i=1

∣∣yi −α+ βxi
∣∣

Exercise 27. Assume that least squares regression is used to fit a regression line y = α̂ + β̂x to
data (xi, yi) for i = 1, 2, . . . , n. The sample means of the xi and yi are x̄ and ȳ, respectively. The

variability of the yi about the regression line equals σ2. What does the variance of β̂ equal?

A:
1

n− 1

n∑
i=1

(yi − ȳ)2 B:
σ2∑n

i=1(xi − x̄)2
C:

1

n− 2

n∑
i=1

(yi − α̂− β̂xi)2 D:
σ2

n
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