
MATH1712 Probability and Statistics II
Homework 5
http://www1.maths.leeds.ac.uk/~voss/2019/MATH1712/

Jochen Voss, J.Voss@leeds.ac.uk
2019/20, semester 2

This exercise sheet is not for credit. Your solutions will be marked for feedback only. There are
no tutorial classes corresponding to this exercise sheet.

Homework questions. Please hand in your solutions to your tutor via email by Wednesday,
6th May, 2pm.

a) You can either type your solution, or send carefully taken and readable photographs of your
handwritten solution. If you want a challenge, try to typeset your solution using LaTeX!

b) Write complete sentences, including correct punctuation.

c) Explain how you obtained your solution. Just giving the final answer is not enough, all
intermediate steps are also required.

Your tutor will provide feedback for your solution via email.

Exercise 18. Consider the following data:

89.4 77.5 98.9 93.7 67.9 91.5 49.2 61.1 70.0 62.5.

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

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

Exercise 19. Why are narrow confidence intervals better than wide ones? Discuss how n, σ2,
and α affect the width of a confidence interval.

Exercise 20. LetX1, . . . , Xn ∼ N (µ, σ2) be independent, where µ and σ are unknown. 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 satisfies P

(
µ ∈ [u,∞)

)
= 95%.

Exercise 21. Assume that we have observed paired data x1, . . . , xn and y1, . . . , yn, and we want
to describe these data using the model Yi = γx2i + εi where εi are i.i.d. with E(εi) = 0.

a) Using the least squares method, determine an estimator γ̂ for the parameter γ.

b) Show that your estimator γ̂ is unbiased.

Exercise 22. In the lecture notes we use a regression line of the form y = α + βx to predict y
from x. Instead, we could have used x = γ + δy to predict x from y. Is this the same model in a
different form, or a different model?
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