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What you’ll learn about

What is R?

What’s possible with R?
I CRAN and packages

R basics
I Installation
I Command-line interface
I Coding basics
I Functions and objects
I Data import and manipulation

Help!

Interactive!
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What is ?

R is a language and environment for statistical computing and graphics
[r-project.org]

R is a computer language that allows the user to program algorithms and
use tools that have been programmed by others [Zuur et al. 2009]

Different from other statistics software because it is also a programming
language...
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What is ?

Programming StatisticsR

R is both... this creates a steep learning curve.
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What is ?

R is becoming the statistical
software of choice

Plot of Google scholar hits
over time for different
software packages
[r4stats.com]
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What is ?

R is becoming the statistical
software of choice

Exponential growth in
number of contributed
packages [r4stats.com]
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What’s possible with ?

R is incredibly flexible, if you want something done, someone else has
written the code...

R is open-source software, which mean it’s free and is supported by a large
network of contributors - the Comprehensive R Network [CRAN]

CRAN is a collection of sites which carry identical material, consisting of
the R distribution(s), the contributed extensions, documentation for R,
and binaries [R FAQ]

Basically a repository of R utilities that others have written - the CRAN
task views contain descriptions of contributed packages by category
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What’s possible with ?

R has a base package that is included in installation, others are
downloaded as needed

> install.packages('newpackage')

The base package will be sufficient for most of your needs - includes
arithmetic, input/output, basic programming support, graphics, etc.

Contributed packages will meet your other needs - now exceed 4000
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What’s possible with ?

> demo(package = .packages(all.available = TRUE))

List of demonstrations with available packages - examples from ggplot2
package
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basics

Installation - visit r-project.org and follow directions
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basics

Or visit Rweb for an online version (not recommended)
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basics

A text editor is highly recommended, e.g. RStudio
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basics

How is R different from Excel?

R is a command-line interface

What next??
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basics

Lines of code are executed by R at the prompt (> )

Enter the code and press enter, the output is returned

> print('hello world!')

[1] ”hello world!”

> 2+2

[1] 4

> (2+2)/4

[1] 1

> rep("a",4)

[1] ”a” ”a” ”a” ”a”
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basics

A disadvantage of code is that everything entered must be 100 % correct

> 2+2a

Error: unexpected symbol in "2+2a"

> a

Error: object 'a' not found

But this enables a complete documentation of your workflow...

...your code is a living document of your analyses.
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basics

Assigning data to R objects is critical for analysis

Assignment is possible using <- or =

> a<-1

> 2+a

[1] 3

> a=1

> 2+a

[1] 3

> a=2+2

> a/4

[1] 1
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basics

Assigning data to R objects is critical for analysis

More complex assignments are possible

> a<-c(1,2,3,4)

> a

[1] 1 2 3 4

> a<-seq(1,4)

> a

[1] 1 2 3 4

> a<-c("a","b","c")

> a

[1] "a" "b" "c"
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basics

Anatomy of a function - functions perform tasks for you, much like in Excel

function(arguments)

> c(1,2) #concatenate function

[1] 1 2

> mean(c(1,2)) #mean function

[1] 1.5

> seq(1,4) #create a sequence of values

[1] 1 2 3 4
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basics

Understanding classes of R objects is necessary for analysis

An object is any variable of interest that you want to work with

The class defines the type of information the object contains

Most common are ‘numeric’ or ‘character’ classes

> class(1)

[1] "numeric"

> class("1")

[1] "character"

‘Factors’ are also common, define categorical variables
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basics

Understanding classes of R objects is necessary for analysis

The classes of an object defines a protocol for evaluating or organizing
variables

For example, we cannot add add two objects with different classes:

> '1' + 1

Error in "1" + 1 : non-numeric argument to binary operator
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basics

Objects (and their classes) can be stored in the computer’s memory in
different ways - aka the workspace for your R session

Most common structures are ‘vectors’ and ‘data.frames’

Vectors are a collection of objects of the same class (e.g., a column in a
table), whereas a data frame is analogous to a table with rows and
columns (e.g., collection of vectors)

> a<-c(1,2)

> a

[1] 1 2

> b<-c("a","b")

> b

[1] "a" "b"

> c<-data.frame(a,b)

> c

a b

1 1 a

2 2 b
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basics

How are data imported into R?

R needs to know where the data are located on your computer:

> setwd("C:/projects/my_data/")

This establishes a ‘working directory’ for data import/export

R can import almost any type of data but ‘spreadsheet’ or text-based files
are most common
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basics

How are data imported into R?

R can import Excel data using the RODBC package, but this is not simple

The easiest approach is to format data in Excel then export to a .csv or
.txt file
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basics

How are data imported into R?

Use the read.table or read.csv functions to import the data, must be in
your working directory

> dat<-read.csv("my_data.csv",header=T)

> dat

Group Value Type

1 a 3 n

2 b 6 n

3 a 4 n

4 b 1 l

5 a 6 l

6 b 2 l
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basics

How are data imported into R?

Use the read.table or read.csv functions to import the data, must be in
your working directory

> dat<-read.table("my_data.csv",sep=',',header=T)
> dat

Group Value Type

1 a 3 n

2 b 6 n

3 a 4 n

4 b 1 l

5 a 6 l

6 b 2 l
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basics

Imported data can be viewed several ways, view the whole object or parts

Rows or columns can be obtained by indexing with brackets separated by a
comma: data[row,column]

> dat

Group Value Type

1 a 3 n

2 b 6 n

3 a 4 n

4 b 1 l

5 a 6 l

6 b 2 l

> dat[1,] #row 1

Group Value Type

1 a 3 n

> dat[,2] #column 2

[1] 3 6 4 1 6 2

> dat[4,1] #row 4, column 1

[1] b

Levels: a b
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basics

Imported data can be viewed several ways, view the whole object or parts

Access using column names or the attach function

> dat$Value

[1] 3 6 4 1 6 2

> dat[,'Value']

[1] 3 6 4 1 6 2

> attach(dat)

> Value

[1] 3 6 4 1 6 2

Vectors can be indexed similarly as data frames

> Value[2]

[1] 6
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basics

Where to go for help?

A user-friendly intro to R

Several good introductory texts are available - Zuur et al. 2009. A
Beginner’s Guide to R. Springer.

R cheatsheet

Google is your friend

Help files for each function using ‘?function’ - may or may not be
helpful

An intro to R - very detailed

Ask us!
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