MAS1802 Introductory practical: Monday 13th March 2017

Introductory practical: R basics

1 Aims

The main aim of this practical is to introduce you to the statistical software package R, and the Rstudio
environment we will use throughout the computing part of this module. You should already be familiar
with the basics from this week’s introductory lecture; now it’s your turn to get your hands dirty!

None of this work will be assessed —it’s all practice at using R. The first ‘proper’ R practical will take place
this coming Friday; Monday practicals are usually there for extra assistance with the work that has been
set the previous Friday.

Please read through all of this handout very carefully, and follow the instructions meticulously. Whenever
you are typing commands into R, make sure you do so extremely carefully. If you get an error message,
try typing the code in again, just to make sure you've not made a spelling mistake or other simple typo. A
common error is to forget that R is case sensitive, so use upper/lower cases exactly when you're told to
do so.

For all R practicals, make sure you've got your lecture notes handy.

Attendance at computer practical sessions is vital if you are to succeed in this part of the module. To help
you out here, an attendance register will be taken in every session.

2 Getting started

Log-in to a PC in the usual way. Now open Rstudio in exactly the same way Lee did in this week’s intro
lecture. If you weren't there, or can’'t remember how to do this, click on the “Start” button in the bottom
left-hand-corner and search for “rstudio”. Once you've opened Rstudio you should see four panels; if
there is no text editor (usually the top-left panel), click on the green button with a white plus symbol and
open a new R script. Remember - to execute a line of code in the text editor, hit Ct r1-Enter.

It is good practice to always use the text editor, rather than type into the console window (bottom- left
panel) directly. This is especially true in future practicals when you will be building large functions; it is
much easier to de-bug and edit code in the text editor than in the console window.

Hint: To commit several lines of code in one go, highlight your block of code in the text editor and hit
Ctrl-Enter just once!

Now you've got Rstudio open, you're ready to go! Try out all of the following exercises.

3 Simple calculations

Use R to find the following. Remember, it’s good practice to type your code into the text editor (top-left
window), before hitting Ct r1-Enter to commit this code to the R console (bottom-left window).

(a) 232 %4096
(b) The sum of 731, 519, 345 and 3512

(c) log(20) (unless otherwise stated, log =1log, =1n)

Dr Lee Fawcett — lee.fawcett@ncl.ac.uk 1



MAS1802 Introductory practical: Monday 13th March 2017

(d)
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8! (what do you think the command will be? Don’t be scared to try...)

20 mod 3 (Think back to the lecture, or Google it!)

732 ...can you interpret the answer as given by R?

2 13

7 9
v831

[v'831], where | | represent the integer part (e.g. [9.83] = 9; explore the £ 1oor command in R)

The value of 7 to six decimal places

4 Assigning in R

Enter the code in listing 1, one line at a time, and then answer the following questions. Don’t forget - it’s
good practice to enter the code into the text editor first, and then commit using Ct r1-Enter. As the
listing header suggests, you will get some error messages!

Listing 1: Assignment and simple error messages

N QO T K NK X

= "m1n

= log (2)
=10

= yxz

= vy

= a/0

= X*Z

= 7+1

(@
(b)
(c)
(d)
(e)
()
(8
(h)

0

()
N

What is the current value of y?

What is the current value of z?

What is the current value of a?

What is the current value of b?

Why do you get an error message when you try to assign something to d?
Make a new object e which is equal to a to the power z.

Create a new object £ which takes the string “Maths”.

Create a character vector g of length two which has f as the first element and x as the second
element.

What happens if you try to find the difference between a and ©b?
Why does the last line of code give an error?

Look at the top-right window. Make sure you understand what the “Environment” and “History”
tabs are showing.

Dr Lee Fawcett — lee.fawcett@ncl.ac.uk 2



MAS1802 Introductory practical: Monday 13th March 2017

5 Exploring the movies database

In this question we will explore the movies database that was introduced in this week’s lecture.

The first line loads the R package we will use for easy loading of datasets
Make sure you type everything in very carefully!
Consult Chapter 1 of your lecture notes for a full description of this database

Remember, if the 1 ibrary command doesn’'t work, you might need to install the package for
ncldata first — see Section 1.4 of the lecture notes

Listing 2: Loading and exploring the movies database

library (ncldata)
data (movies)

head (movies)

dim (movies)

(@

(b)
(©
(d)
(e)
()

€2))
(h)

(@

()

N
)

(m)

The command head displays the “head” of the dataframe - the first six rows. What do you think
the command dim does? (If you're not sure, take a guess and see if it makes sense... clue: what do
you think dim might be shorthand for?)

In the movies database, what is the third film when all films are listed in alphabetical order?

In what year was the original version of the film “101 Dalmations” released?

What was the budget for the film “10 Cloverfield Lane”?

What was the length, in hours and minutes, of the film “10,000 BC"?

Of the first six films listed in the database, which was rated most highly?

What genre of film is “10 Things I Hate About You’?

What was the budget of the film “Zoolander”? (Hint: Experiment with the tai1l command in R)

As we will see over the next week or so, if a dataframe has column headings you can extract column
variables using the $ symbol. For example, commit the code movies$Budget and see what
happens.

Assign the movie budgets to the object a in exactly the same way you did assignment in Section 4
of this worksheet.

Now use a to store the budgets of the 3001st-3003rd movies (inclusive) in the object b.
What is the name of the movie which had a budget of exactly $26.9M?

As we will see in a few weeks’ time, R has many useful built-in functions for statistical analysis.
What do you think the code in listing 3 is doing?

Listing 3: Using one of R’s built-in functions

mean (a, na.rm = TRUE)
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6 Friends

(a) Create a vector of characters (strings), containing the names of your best friends — call this vector
ID (minimum three friends, maximum ten friends).

(b) Create a vector of characters (strings) containing the sex of these friends — call this vector sex.

(c) Create a vector of logicals specifying whether or not each friend likes Marmite — call this vector
marmite. If they don’'t know, the entry should be a missing value (N2).

(e) Estimate the height of your friends, to the nearest cm, and create a vector of doubles containing
these estimated heights — call this vector heights.

(f) Use the R function sort on each of your four vectors. What happens?
(g) Use the R function rev on each of your four vectors. What happens?

(h) What does the code in Listing 4 below do?

Listing 4: Friends

ID[marmite == TRUE]
D = data.frame (ID, sex, marmite, heights)
D1 = D[order (heights), ]

7 Practice Numbas test

Part of this Friday’s practical will be assessed, and you will be using Numbas to enter your answers to
some questions based on work you will do in RStudio. To see what this will be like, we have created an
example Numbas test based on today’s material.

1. Log-in to Blackboard, and go to the MAS1802 Blackbord page

2. Down the left-hand-side, click on ‘Numbas Practice Material’

3. Click on 'MAS1802 - R Practical 0 - Extra Practice

4. Complete the CBA! You will need RStudio open alongside the Numbas test

You can save today’s R session by clickingon File-Save As..., although don’t feel compelled to as this
work is not assessed. Make sure you keep your files organised. For example, you should create a folder
called something like ‘mas1802-computing’ and save this session as ‘practical 0’ - future sessions can be
saved as. e.g., ‘practical 1.
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Practical 1: Data manipulation in R

1 Getting started

Log-in to a PC in the usual way. Now open Rstudio — if you've not done this before, you must have
missed the introductory practical on Tuesday! Naughty! Click on the “Start” button in the bottom
left-hand-corner and search for “rstudio”. Once you've opened Rstudio you should see four panels —
if there is no text editor open in the top-left panel, click on the green button with a white plus sym-
boland openanewR Script.Remember-to execute aline of code in the text editor, hit Ct r1-Enter.

In the questions below, the important part is understanding what'’s going on rather than just typing the
R commands. Make sure you answer the questions under each piece of R code. If you can’t answer the
question, then ask! Where possible, write your answer down on the worksheet. You should create the
folder * "in a directory called (e.g.) " — this is where you can save your R
session and any other files associated with this practical.

Work through all of the questions — the practice questions and the questions in the assignment! You will
really struggle with the assignment questions if you don't work through the practice questions first. And
read through everything very carefully!

2 Practice questions
You should try these questions before attempting the assignment.

1. Inlisting 1, what type of variables are x and y? Why does the code produce an error message?

Listing 1: Simple error message

x = "TRUE"
y = 2

2. The seq command:

Listing 2: The sequence command

x = seq (0, 10)
seq (0, 1001, by=0.5)
seq (1000, 0, by= —-exp (1))

N
Il

a) For each line in listing 2, describe what R is doing.
b) What is the length of each vector?

c) Generate the vector: -1, -0.5,0.0, ..., 10.

d) Generate the vector: 100, 102, ..., 206.
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3. Vectors:

Listing 3: Vectors

#You will find out more about the runif command in a few weeks.
x = runif (5000, 1, 8)

Carefully type the code in listing 3 into R and then answer the following questions.
a) What is the length of x?
b) How many values in your vector x are below 2?2
¢) How many values in your vector x are above 72
d) How many values in your vector x are below 3 or above 8?
e) How many times does the value 2 occur?
f) What are the 3400™ —3402™ elements in your vector?
g) What is the smallest value in x?
h) What is the largest value in x?
i) What are the first and third quartiles of x?
j) Create a new vector called y which contains all values of x that are between 2 and 6.

k) Tricky: Which value in x is the closest to 5, i.e.
min(|5 — x;[)?
You can use the abs to work out absolute values.
4. Data frames:

Listing 4: Dataframes

app_exl = data.frame (cl=runif (50), c2=rnorm (50), c3=runif(50))

Hint: Go over Section 2.5 of your lecture notes again before trying these questions!
a) What does the code in listing 4 do?
b) How many rows in app_ex1 are there where c1 > 0.2?
¢) How many rows in app_ex1 are there where c1 > 0.2 and c2 > 0.2?
d) How many rows in app_ex1 are there where c1 >0.2 and c2 >0.2 and c3 > 0.2?

e) How many rows in app_ex1 are there where c1 > 0.2 or ¢3 < 0.5?
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Assignment

You will complete the assessed work associated with this practical sheet within Numbas.

1. Open the Numbas application on any University cluster machine (or through RAS), as you do for
other CBAs

2. Choose the MAS1802 module from the list of courses
3. Open the item ‘MAS1802 - R Practical 1 - assessed’

This should open the Numbas test for this practical which you should complete by no later than 11am,
Friday 16th March.

Some notes:
* There are four questions to complete, each with multiple parts.

* Each question requires you to download your own personal dataset. Follow the instructions about
how to do this, given within the Numbas test itself, really carefully!

¢ In the first lecture, you were told to make sure you keep your files organised — for example, you
should create a directory called (e.g.) ‘mas1802-computing’, and then have folders for each practical
(e.g. ‘practical 1)

* So, once you've clicked on the link to download your personal dataset for a particular question,
you should save it in a convenient place (e.g. ‘mas1802-computing/practical 1”)

* Then, you should change the current working directory of your Rstudio terminal to match the folder
containing your saved files — by clickingon File—Change dir. .., aswas demonstrated in
the first lecture

* Once your working directory is the same as the downloaded file then you will be able to run the
commands given in Numbas to load the file into R

* To complete the assignment, you will use RStudio to answer the questions given in the Numbas
test, so you will need to have both RStudio and the Numbas test open simultaneously.

* As with any Numbas test, you can save your work, pause and log-out of the system, then resume
the test at any time. But don't forget — all questions must be completed by 11am, Friday 16th
March.

e Deadline: 11am, Friday 16th March 2018 :-)
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