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This exercise sheet does not correspond to a tutorial class. Your solutions to these questions con-
tribute towards your final mark for the module. Solutions must be uploaded to VLE by Wednes-
day, 1st March, 5pm.

Instructions on how to prepare and upload your answers can be found overleaf. The topics of
this homework are importing data into R, computing correlations and covariances, and fitting
linear models in R. Before you start work on this homework you should read section 3.2.3 (Linear
Regression in R) and, if you have not yet done so, also section 1.1.4 (Handling Data in R) of the
lecture notes.

Exercise 19. (0.5 marks) Give the command to load the following dataset:
http://www1.maths.leeds.ac.uk/~voss/2016/MATH1712/data/ex04-1.csv

ex19 <- function() {
# your answer here

}

Exercise 20. (0.5 marks) Give the command to load the following dataset:
http://www1.maths.leeds.ac.uk/~voss/2016/MATH1712/data/ex04-2.csv

ex20 <- function() {
# your answer here

}

Exercise 21. (0.5 marks) Give the command to load the following dataset:
http://www1.maths.leeds.ac.uk/~voss/2016/MATH1712/data/ex04-3.csv

ex21 <- function() {
# your answer here

}

Exercise 22. (0.5 marks) Load the data set ex04-3.csv from the previous question, again, and
compute the sample correlation between the first and fifth columns.

ex22 <- function() {
# your answer here

}

Exercise 23. (1 mark) Assuming x and y are two real-valued vectors, fit a model of the form

yi = α+ xiβ + εi and determine the estimated slope β̂.

ex23 <- function(x, y) {
# your answer here

}

Exercise 24. (1 mark) Assuming x and y are two real-valued vectors, fit a model of the form
yi = α+ xiβ + εi and determine the value of the fitted regression line at the point x = 7.

ex24 <- function(x, y) {
# your answer here

}

Exercise 25. (1 mark) Assume that m is a linear model, fitted in R using the command
m <- lm(y ~ x). Give the residual sum of squares for the fitted model, i.e.

∑n
i=1 ε̂

2
i .

ex25 <- function(m) {
# your answer here

}
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Solving the Exercises

• If you are still new to R, you should start by reading the section “Handling Data in R” near
the end of chapter 1 of the lecture notes. The next step should be to import the data into
R, and to check that the import was successful.

• Once you have imported the data, you should try the commands from the lecture notes, in
order to find commands which answer the questions. This is best done by typing commands
directly in the command window. Once you have found the right commands for a question,
copy these into an R script for safekeeping.

• Some of the questions require you to combine several commands. It may be useful to store
intermediate results in variables, and to use these variables to compute the final answer in
later steps.

Preparing Your Solution

• Start by downloading an empty solution file from

http://www1.maths.leeds.ac.uk/~voss/2016/MATH1712/ex04-template.R

Download this file using a web browser, load the file into R (in the menu, choose “File” .
“Open script . . . ”) and then edit the file to fill in your answers.

• Your final solution must consist of a single R script, which contains one “function” for each
exercise, for example:

ex19 <- function(x) {
... your answer here ...

}

You can use more than one command in your solution for an exercise, e.g. to compute
intermediate results first, but the last command you give must be the one to compute your
answer. Please always give the R commands used to find the answer, not just a number.

• Once your R script is ready, save the file to disk using the file name ex04.R.

Checking Your Solution. Before uploading your answers, you must check that R can read the
file you prepared.

• Quit and re-start R, and then try to load your R script, using “File” . “Open script . . . ” in
the menu.

• Try to run your solution through R, using the menu “Edit” . “Run all”. At this stage you
should get no output and no error messages. If anything is printed, something is wrong with
your solution and you must fix your R script.

• Now load the data into R, again, and try the commands ex5(x), ex6(x), . . . , ex14(x).
Check that each of these ten calls gives no error messages, and prints the expected answer:

> ...
> ex19(x)
[1] 220

If you get any errors or the wrong result, you must go back and fix your R script.

Uploading your Work. Once the .R file with your solution is ready, go to the VLE and upload
your solution at “R Homework” . “homework 2” . “Attach File”. (Attach exactly one file, do
not copy your solution into the text box.) Don’t forget to press the submit button when you are
done.
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