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Software Installation

inaries

Installing R on Mac

Q@ Go to S

. - 3 R version 2.8.1 (2008-12-22)
http * //Cra‘n -r pIOJ ect. Org Co;;:?;ahtn (C) 2008 The R Foundation for Statistical Computing
TSBN 3-000051-07-0

a nd SeleCt MaCOS X' R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'licenseQ)' or 'licence()' for distribution details.
@ Select to download the
Natural language support but running in an English locale
latest version: 2.8.1 R s a colloborative project with nany contributors.
Type 'contributors()' for more information and
"citation()’ on how to cite R or R packages in publications.

@ Install and Open. The R ety fo s dres, "Rl fo an i b, or

"help.start()" for an HTML browser interface to help.

window should look like Tope 0" o quit R.
. >
this:

au!a.%}f
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Software Installation

Installing R on Windows

Go to
http://cran.r-project.org
and select Windows.

Select base to install the
R system.

Click on the large
download link. There is
other information
available on the page.

Install and Open. The R
window should look like
this:
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Variable Assignment

e00000
Creating Variables

Creating Variables |

@ To use R as a calculator, type 2 +5 and hit ENTER.
(Note how R prints the result.) Your output should look
like this:

[1] 7 J

@ To create variables in R, use either <- or =:

1 # Approach 1
2 a=b

3 a

s+ # Approach 2

s ol

Ryan Rosario ryan@stat.ucla.edu
Basic R UCLA SCC




Variable Assignment
000000

Creating Variables

Creating Variables Il

Caution!

Be careful when using <- to compare a variable with a
negative number!

1 #Assign a value to a

2 a<--2

3 #Is a less than -57
4 a<-5

5 a

e [1] 5 #Expected FALSE
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Variable Assignment
000000

Creating Variables

Creating Variables Il

Use spaces so that R will not be confused. It is better to use
parentheses instead.

1 a <- b
2 a < -2
s [1] FALSE

e
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Variable Assignment
000000

Creating Variables

Creating Variables IV

Caution!

It is important not to name your variables after existing
variables or functions. For example, a bad habit is to name
your data frames data. data is a function used to load some
datasets.

If you give a variable the same name as an existing
constant, that constant is overwritten with the value of
the variable. So, it is possible to define a new value for 7.

élué"‘%uwh
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Variable Assignment

Creatin,

g Variables

Creating Variables V

Caution!
On the other hand, if you give a variable the same name as an
existing function, R will treat the identifier as a variable if used

as a variable, and will treat it as a function when it is used as
a function:

c <- 2 #typing c yields "2"
c(c,c) #yields a vector containing two 2s.

e
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Variable Assignment

Creating Variables

Creating Variables VI

Caution!

As we have seen, you can get away with using the same name
for a variable as with an existing function, but you will be in
trouble if you give a name to a function and a function with
that name already exists.

Mt
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Creating Vectors |

@ Scalars are the most basic vectors.

@ To create vectors of length greater than one, use the
concatenation function cQ) :

1 d=c(3,4,7); d

[1] 347 [

The More You Know...
The semicolon ; is used to combine multiple statements on

one line.
i
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Creating Vectors

Creating Vectors |l
@ To create a null vector:

1 x=c(); x

NULL J
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Working with Vectors

Creating Vectors

Creating Vectors Il

e Creating a vector with equal spacing, use the sequence
function seqQ) :

1 e=seq(from=1, to=3, by=0.5); e

[1] 1.0 1.5 2.0 2.5 3.0 |

@ Creating a vector of a given length, use the repeat
function rep () :

1 f=rep(NA, 6); f

[1] NA NA NA NA NA NA |

230 QJﬁ
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Working with Vectors

Some Vector Functions

Some Useful Vector Functions |

@ To find the length of the vector, use length():
1 length(d)
1 3 [

@ To find the maximum value of the vector, use the
maximum function max() :

1 max (d)

[1] 7

[m] = -
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Working with Vectors

Some Vector Functions

Some Useful Vector Functions |l

@ To find the minimum value of the vector, use the
minimum function min() :

1 min (4)

] 3 [

@ To find the mean of the vector, use mean() :

1 mean (d)

[1] 4.666667 |

Ryan Rosario ryan@stat.ucla.edu
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Working with Vectors

00000000000000
Some Vector Functions

Some Useful Vector Functions |l
@ To sort the vector, use sort():

1 g<-c(2,6,7,4,5,2,9,3,6,4,3)
> sort(g, decreasing=TRUE)

[1] 97665443322 J

Caution!
Although T and F work in place of TRUE and FALSE, it is not

recommended.
ikt

UCLA sCC
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Working with Vectors

Some Vector Functions

Some Useful Vector Functions [V
@ To find the unique elements of the vector, use unique() :

1 unique (g)

[1]267 4593 |
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Working with Vector:

Some Vector Functions

Some Useful Vector Functions V

@ Alternatively, to find the elements of the vector that
repeat, use duplicated():

1 duplicated(g)

[1] FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE TRUE
[10] TRUE TRUE

Mt
Ryan Rosario ryan@stat.ucla.edu

Basic R UCLA sCC




Working with Vectors

00000000000000
Some Vector Functions

Some Useful Vector Functions VI

To determine if a value is missing (NA), use is.na. This is
useful for finding missing values and removing them, or doing
something else with them.

1 a <- ¢(1,2,3,NA,6)
is.na(a)

2

[1] FALSE FALSE FALSE TRUE FALSE }

But some functions do not tolerate missing values.

Mt
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Working with Vectors

Some Vector Functions

Some Useful Vector Functions VII

Caution!
mean (a)
[1] NA
mean(a, na.rm=TRUE)
[1] 1.5

[m] = -

éwf!%wb
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Working with Vectors

Some Vector Functions

Some Useful Vector Functions VIII
To get the number of missing values in a vector,

1 sum(is.na(a))

(1] 1 J

There are other ways to handle missing values. See
?na.action.

[m] = =
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Wor g with Vectors

00000000000000
Some Vector Function

Some Useful Vector Functions X

One final common function you can use on vectors (and other
objects) is summary.

1 summary (a)

Min. 1st Qu. Median Mean 3rd Qu. Max.
1.00 1.75 2.50 3.00 3.75 6.00
NA’s
1.00

e
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with Vectors

000000000
Some Vector Functions

Some Useful Vector Functions X

There are many, many other functions you can use on vectors.
See your reference card for more information!
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Working with Vectors

Some Vector Functions

Some Useful Vector Functions Xl
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Comparisons in R

Comparisons in R

&: in logic, is used to mean AND
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Comparisons in R

Comparisons in R

&: in logic, is used to mean AND
| in logic, is used to mean OR
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Comparisons in R

Comparisons in R

&: in logic, is used to mean AND
| in logic, is used to mean OR
==: in logic, is used for comparison (double equal
sign)
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Working with Vectors

Comparisons in R

. in logic,
. in logic,
. in logic,

sign)

. in logic,
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Comparisons in R

&: in logic,
. in logic,
. in logic,

sign)

. in logic,

. in logic,
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Comparisons in R

&: in logic,

| in logic,

==: in logic,
sign)

>: in logic,

<: in logic,

is used to mean AND
is used to mean OR
is used for comparison (double equal

is used to mean GREATER THAN
is used to mean LESS THAN

< — OR =: for variable assignment
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Working with Vectors

Comparisons in R

Comparisons in R

&: in logic, is used to mean AND
| in logic, is used to mean OR
==: in logic, is used for comparison (double equal
sign)
>: in logic, is used to mean GREATER THAN
< in logic, is used to mean LESS THAN
< — OR =: for variable assignment

7: for use with a function in R, to determine what
arguments to use, examples and background

information “L l! l
é, VA
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Working with Vectors

Comparisons in R

Comparisons in R

&: in logic, is used to mean AND
| in logic, is used to mean OR
==: in logic, is used for comparison (double equal
sign)
>: in logic, is used to mean GREATER THAN
< in logic, is used to mean LESS THAN
< — OR =: for variable assignment

7: for use with a function in R, to determine what
arguments to use, examples and background

information “L l! l
@ Example: ?mean dorddsil]
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Working with Vectors

Subsetting with Vectors

Subsetting with Vectors |

@ To find out what is stored in a given element of the
vector, use [ ]:

1 d[2]

[1] 4

@ To see if the elements of a vector equal a certain number,
use ==:

1 d==3

[1] TRUE FALSE FALSE

JA&JB,,
= = = z DA
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Working with Vectors
00C 000000

Subsetting with Vectors

Subsetting with Vectors |l

@ To see if any of the elements of a vector do not equal a
certain number, use !=:

1 d!=3

[1] FALSE TRUE TRUE )

@ To obtain the element number of the vector when a
condition is satisfied, use which() :

1 which(d==4)
1] 2 [
To store the result, type: a=which(d==4); a. éwA‘M
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Working with Vectors
00C 000000

Subsetting with Vectors

Subsetting with Vectors |lI

@ We can also tell R what we do not want when subsetting
by using the minus - sign. To obtain everything but the
2nd element,

1 d <- seq(1,10,2)
> d[-2]

1] 1579 |

Mt
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Subsetting with Vectors |V

There is no function to remove an element from a vector.
Instead, we use this subsetting by exclusion.

1 d <- seq(1,10,2)
2 d <- d[-2]

Mt
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Subsetting with Vectors

Subsetting with Vectors V

We can use subsetting to explicitly tell R what
observations we want to use. To get all elements of d
greater than or equal to 2,

1 d[d >= 2]

13579 J

@ R will return values of d where the expression within
brackets is TRUE. Think of these statements as: " give me
all d such thatd > 2.
We will see more sophisticated (realistic) examples in the
exercises... w,M
é. Al

Ryan Rosario ryan@stat.ucla.edu

Basic R UCLA sCC




Part IV

Working with Matrices

u]
o)
I
i
i

Mt
= ‘i:\ \ (: N
Ryan Rosario ryan@stat.ucla.edu

Basic R UCLA sCC




Working with Matrices

Creating Matrices

Creating Matrices |

To create a matrix, use the matrix() function:

1 mat<-matrix(10:15, nrow=3, ncol=2); mat

(,1]
10
11
12

[,2]
13
14
15

e

o F
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Working with Matrices

0000000
Some Matrix Functions

Some Useful Matrix Functions |

To add two matrices, use +
mat+mat

(,1]1 [,2]
[1,] 20 26
[2,] 22 28
[3,] 24 30

e
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Working with Matrices

0000000
Some Matrix Functions

Some Useful Matrix Functions |l

To find the transpose of a matrix, use t() :
t (mat) J
[,11 [,2] [,3]

[1,] 10 11 12
[2,] 13 14 15

To find the dimensions of a matrix, use dim() :

1 dim(mat)

[1] 3 2 [

éwf!%wb
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Working with Matrices

0000000
Some Matrix Functions

Some Useful Matrix Functions |l

To multiply two matrices, use %*%.

Note: If you use * instead, you will be performing matrix
multiplication element-wise.

1 mat%*%t (mat)

[,11 [,2] [,3]
[1,] 269 292 315
[2,] 292 317 342
[3,] 315 342 369

Alternatively, we can find the rows and columns of the matrix,

by nrow() and ncol(): élulw
N Dbl
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Working with Matrices

0000000
Some Matrix Functions

Some Useful Matrix Functions 1V

1 nrow(mat); ncol(mat)
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Working with Matrices

Subsetting with Matrices

Subsetting with Matrices |

@ To see what is stored in the first element of the matrix,
use

[]:
1 mat[1,1]

[1] 10 |

@ To see what is stored in the first row of the matrix:

1 mat[1,]

[1] 10 13 WWM

2
CRY= = = oS
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Working with Matrices

Subsetting with Matrices

Subsetting with Matrices |l

@ To see what is stored in the second column of the matrix:

1 mat[, 2]

[1] 13 14 15 |

@ To extract elements 1 and 3 from the second column, use
c() and [ ]:

1 mat[c(1,3), 2]

[1] 13 15

[m] = =

élm%wb
Ryan Rosario ryan@stat.ucla.edu

Basic R UCLA sCC




From Vectors to Matrices

Part V

From Vectors to Matrices
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From Vectors to Matrices
o0

Creating Matrices from Vectors

Creating Matrices from Vectors |

@ To stack two vectors, one below the other, use rbind () :
1 matl<-rbind(d,d); matil
[,11 [,2] [,3]

d 3 4 7
d 3 4 7

@ To stack two vectors, one next to the other, use
cbind():

1 mat2<-cbind(d,d); mat2 “LH!
é. AIVA
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From Vectors to Matrices
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Creating Matrices from Vectors

Creating Matrices from Vectors ||
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More Handling Missing Data

Part VI

More on Handling Missing Data
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More Handling Missing Data
0000
Missing Data in Matrices

Missing Data in Matrices |

@ Start by creating a matrix with missing data:

1 h=matrix(c(NA,3,1,7,-8,NA), nrow=3,
ncol=2, byrow=TRUE); h

[,1] [,2]
[1,] NA 3
[2,] 1 7
[3,] -8 NA

e
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More Handling Missing Data
0000

Missing Data in Matrices

Missing Data in Matrices ||

@ To see if any of the elements of a vector are missing use
is.na():

1 is.na(h)

(11 [,2]
[1,] TRUE FALSE
[2,] FALSE FALSE
[3,] FALSE TRUE

Ryan Rosario ryan@stat.ucla.edu
Basic R
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More Handling Missing Data
0000

Missing Data in Matrices

Missing Data in Matrices IlI

@ To see how many missing values there are, use sum()
and is.na() (TRUE=1, FALSE=0):

1 sum(is.na(h))

[ 2

@ To obtain the element number of the matrix of the
missing value(s), use which() and is.na():

1 which(is.na(h))

[1] 16

J
awa!%}?
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More Handling Missing Data
0000

Missing Data in Matrices

Missing Data in Matrices IV

@ To keep only the rows without missing value(s), use
na.omit ()

1 na.omit (h)

[,1] [,2]

[1,] 1 7
attr(,"na.action")

[1] 13
attr(,"class")
[1] "omit"
GO
=) = = = = wac
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Getting Help in R

Help with a Function

Help with a Function |

@ To get help with a function in R, use 7 followed by the
name of the function.

7read.table

@ By the way, help(function name) also works.

e

o F
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Getting Help in R

©000
Help with a Function

Help with a Function Il

Coime ) Q- Tl Searcn
read able {utilsh R Documentation
Data Input

Description
Reads a flein he i

*, quote -

owZscapes - FALSE, flush - PALSE,
StringahaPactors - default.stringshsPactors(),
encoding - )

zesd.csu(tile, header = TRUS, sep
611~ TRUE, comment..cha:

road.cov2(file, hoador - TRUE, sep
5117 TRUE, comment .char.

road.dolin(file,
nl

resd.delin(file, header = TRUE, sep
€611 7308, comnont . char.

Argunents
e path the ke

emative

0 asiat) is used line or an EOF signel, cte1-b
on Unix and Windows. )
£510 can a0 be  complete URL.
Lain fle ina UTF-S iy

argument. [x

nead I z
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Getting Help in R

000800
Help with a Package

Help with a Package |

To get help with a package, use help(package="name").

help(package="MASS")

[m] = =

Ryan Rosario ryan@stat.ucla.edu
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Gettlng Help in R

Help with a Package

Help with a Package Il

Q- Help search

Information on package 'MASS'

Description:

W
recomended
WSS closs met. spatial

Priority

© Bundle:

Zooa-a8-13
R G= 2.4.0), grievices, graphics, stats, utils
lattice, nime, surviv

=5 Author: S original by Venartes & Ripley. R port by Brian Ripley <ripleyéstats.ox.ac.uk», following earlier :
work by |

" Kurt Hornik and Albrecht Gephardt. |

s Maintainer: Brian Ripley <ripleyéstats.ox.ac.uk>

1o BundleDescription:  Functions and datasets to support Venables and Ripley, ‘Modern Applied Statistics with S' (4th
edition).

4 License: GPL-2 | GPL-3

u http: //ww. SEts .X. ac. uk/pub/MASS4/

» Packaged. Wed jug 13 14:07:54 2008 ripley

= Packag:

= Descript\nn: e nain Library and the datasets

2 Title: qu Package of Venables and Ripley's MASS

= LazyLoad:

= LazyData ves

= Built: R 2.8.0; universal-apple-darwing.11.1; 2008-11-25 11:22:59; unix

2/ Index:

= Function:

2 Null Null Spaces of Matri

= addterr Try AL One-Term Addi 101 to a Mode

! anova.negotn Likelhaod Ratto Tests for Negative Sinomtal cins

5 area Adaptive Nurerical Integratio

5 bandwidth.nrd Bandwidth for densityO) via Nornal Reference

>
=
= -
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Getting Help in R

000000
Searching for Help

Searching for Help |

To get help with a package, use help.search().

help.search(” regression™)

[m] = =
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Getting Help in R

Searching for Help

Searching for Help I

Package Description

MASS Ridge Regression

MASS Resistant Regression

MASS Ordered Logistic or Probit Regression

MASS Relative Curvature Measures for Non-Lin

alr3 Access to the Applied Linear Regression \
boot.case. alr3 Case bootstrap for regression models
conf.intervals alr3, Compute marginal confidence intervals fi
delta.method alr3 Standard error of a nonlinear function of
mantel alr3 Mantel's artifical data for stepwise regres
sigma.hat alr3 Return the scale estimate for a regressior
mat regress psych Multiple Regression from matrix input |5
addplot sm Internal sm functions 52

4
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Data Sets in R
00000 00

Importing Data sets into R

Data from the Internet |

When downloading data from the internet, use
read.table(). In the arguments of the function:
@ header: if TRUE, tells R to include variables names
when importing
@ sep: tells R how the entires in the data set are
separated

e sep=",": when entries are separated by COMMAS
o sep="\t": when entries are separated by TAB
e sep=" ": when entries are separated by SPACE

e
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Importing Data sets into R

Data from the Internet Il

1 df<-read.table("http://www.stat.ucla.edu
2 /“rosario/scc/textbooks.csv",
s header=TRUE, sep=",")

Ryan Rosario ryan@stat.ucla.edu
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sets into R

Importing Data from Your Computer |

@ Check what folder R is working with now:
1 getwd )

@ Tell R in what folder the data set is stored (if different
from (1)). Suppose your data set is on your desktop:

1 setwd("~/Desktop")

© Now use the read.table() command to read in the
data, substituting the name of the file for the website.

Mt
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Data Sets in R
00080 >0
Importing Data sets into R

Using Data Available in R |

To use a data set available in one of the R packages, install
that package (if needed).
Load the package into R, using the library() function.

1 library(alr3)

Extract the data set you want from that package, using the
data() function. In our case, the data set is called UN2.

1 data (UN2)

Mt
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ng with Datasets in R

Working with Datasets in R |
To use the variable names when working with data, use
attach():

1 data (UN2)
> attach (UN2)

After the variable names have been "attached”, to see the
variable names, use names () :

1 names (UN2)
To see the descriptions of the variables, use 7:

1 ?7UN2

Mt
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Data Sets in R
00000000000
Working with Datasets in R

Working with Datasets in R |l

After modifying variables, use detach() and attach() to
save the results:

# Make a copy of the data set

UN2. copy<-UN2

detach (UN2)

attach(UN2. copy)

# Change the 10th observation for logFertility
UN2.copy[10, 2]<-999
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Working with Datasets in R |ll

To get an overview of the data sets and its variables, use the
summary () function:

1 # Check that the change has been made

> summary (UN2)
s summary (UN2.copy)

Ryan Rosario ryan@stat.ucla.edu
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Working with Datasets in R |V

Caution!

Avoid using attach() if possible. Many strange things can
occur if you accidentally attach the same data frame multiple
times, or forget to detach. Instead, you can refer to a variable
using $. To access the Locality variable in data frame UN2,
use UN2$Locality.

“attach at your own risk!”

a!W. w}?
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Working with Datasets in R V

To get the mean of all the variables in the data set, use
mean() :

mean (df ,na.rm=TRUE)

[m] = =
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Working with Datasets in R VI

> mean(df,na.rm=TRUE)
Author Title Department
NA NA NA

Amazon.List.Price Amazon.Sale.Price Barnes.Noble.Price

46.83325 42.48925 47.78401
Textbooks.com.Price Borders.Price
88.71250 52.38154
Warning messages:
1: In mean.default(X[[1L]], ...)
argument is not numeric or logical: returning NA
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Working with Datasets in R VII

To get the correlation matrix of all the (numerical) variables in
the data set, use cor():

1 cor(df[c(4,5), c(4,5)])

Amazon.List.Price Amazon.Sale.Price
Amazon.List.Price 1 -1
Amazon.Sale.Price -1 1

Can obtain the variance-covariance matrix using var.
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Overview of Plots in R
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Creating Plots in R |

To make a plot in R, you can use plot():

1 plot(Amazon.Sale.Price”Amazon.List.Price,

2 main="Comparison of Amazon List and
Sale Price",

3 xlab="List Price",

4 ylab="Sale Price",pch=’.")
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Comparison of Amazon List and Sale Price
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Distribution of Amazon Sale Prices

To make a histogram in R, you

can use hist () : -
1 hist(Amazon.Sale. o |
Price ,main=" g
Distribution of g °
Amazon Sale Prices C o8
",xlab="Sale Price 2
", br=20) o [l
0 50 100 150
Sale Price
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Distribution of Borders Prices

To make a boxplot in R, you ¢ §
can use boxplot(): 8 - 6
1 boxplot (Borders. . !
Price, main=" < :
Distribution of :
Borders Prices™") 87
o <P S E = 9ac
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e | | o . SN TR
A
To make a .scatterpllot for all A A A 7
the (numerical) variables, you : i
can use pairs(): I
: & s
i °
1 pairs(df[, c(4:8)1) S RIS —
4 Y ° Borders.Prios: ¥
: a
E | || et || s
g e £ _|£ .
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Creating Plots in R IV

To add more points to an existing plot, use
points(). Here, we add a red dot
for books with list cost > $100.

1 plot(Borders.Price Amazon.List.
Price, xlab="List Price",
ylab="Borders Price",main="
Borders Price vs. List Price
"

2 points (Borders.Price[Borders.
Price > 100], Amazon.List.
Price[Borders.Price>100],
col="red", pch=19, cex=2)

Ryan Rosario ryan@stat.ucla.edu
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Caution!

Once a plot is constructed using plot, it cannot be modified.
To overlay things on a rendered plot, use one of the following

© abline - add a line with slope b, intercept a or
horizontal/vertical.

©Q points - add points.
© lines - add lines.
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Saving Plots as a PDF |

Note: The files will be saved in the folder specified with
setwd() .
To save a plot in R as a PDF, you can use pdf () :

1 pdf ("myniftyplot.pdf", width=6, height=6,
onefile=FALSE)
> boxplot(Borders.Price, main="Distribution

of Borders Prices")
Mt
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Exploring R Objects |

@ To see the names of the objects available to be saved (in
your current workspace), use 1s() .

1 1s ()

[1] IIUN2|I Ilall "bll Ildll "datall "ell Ilf" Ilhll llmatlll "mat2" J

@ To remove objects from your workspace, use rm() .

1 rm(d)
2 1s Q)

[1] IIUN2|I Ilall Ilbll Ildatall Ilell llfll Ilhll Ilmatlll Ilmat2ll
card UJﬁ,
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Exploring R Objects

Exploring R Objects Il

@ To remove all the objects from your workspace, type:

1 rm(list=1s())
2 1s()

character(0) J

e
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Saving and Loading R Objects |

@ To save (to the current directory) all the objects in the
workspace, use save.image() .

1 save.image("basicR.RData")

@ To load (from the current directory), use load() .

1 load("basicR.RData")
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Saving and Loading R Objects |

@ To save (to the current directory) a single object in the
workspace, use save() .

1 save(df,file="textbooks.RData")

@ To load (from the current directory), use load() .

1 load("textbooks.RData")
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Exporting R Objects to Other Formats |

@ To save (to the current directory) certain objects in the
workspace to be used in Excel, use write.csv().

1 write.csv(df, file="textbooks.csv")
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Saving R Commands |

@ To see all of the commands you typed in an R session,
click on the Yellow and Green Tablet

R _File Edit Format Workspace Packages & Data
(@) R Console

—
\[Shared/irina Q

ion 2.7.2 (2008-98-25)
ght (C) 2008 The R Foundation for Statistical Computing
-900051-07-0

ree software and comes with ABSOLUTELY NO WARRANTY.
e welcome to redistribute it under certain conditions.
license()' or 'licence()' for distribution details.

ral language support but running in an English locale

collaborative project with many contributors.
contributors()' for more information and

et
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Saving R Commands |l

@ To save all of the commands you typed in an R session,
use:

1 savehistory(file="history.log")
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Saving R Commands |lI

@ Alternatively, use a .r file to store your commands.

@ Go to: File -> New Document
@ Type your commands

© Save the file as "code.r"

© Go back to the R Console

© To run all the commands, use:

1 source("code.r")

The More You Know...
Use the # sign to write comments in your code. Use them! J

L
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Common Bugs and Fixes
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Common Bugs and Fixes

Syntax Error

Error: syntax error

Possible causes:
@ Incorrect spelling (of the function, variable, etc.)
@ Including a "+" when copying code from the Console
@ Having an extra parenthesis at the end of a function
@ Having an extra bracket when subsetting
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Trailing +

Trailing +

Possible causes:
@ Not closing a function call with a parenthesis
@ Not closing brackets when subsetting
@ Not closing a function you wrote with a squiggly brace

You can escape this sticky situation by hitting the ESCAPE
key to exit your command.
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fele)
Error When Performing Operations

Error in ... : requires numeric
matrix/vector arguments

Possible causes:
© Objects are data frames, not matrices
@ Elements of the vectors are characters
Possible solutions:

@ Coerce (a copy of) the data set to be a matrix, with the
as.matrix() command

@ Coerce (a copy of) the vector to have numeric entries,

with the as.numeric() command “L l! l
é. eI
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Online Resources for R
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Useful Links for R

CRAN

http://cran.stat.ucla.edu/

The Comprehensive R Archive Network

Frequently used pages

[Pownload and Install R

piled binary distribui packages, ikely want
craw lone of these versions of R:

o Linux

* MacOS X
« Windows

[Source Code for all Platforms

About R
R Homepage

Software

Windows and Mac users most kaly wan the precompiled binares lsod n the o uever box,nothe source cado, The sources
‘ave to be compiled before you can use them.

. The R28.14ar0: newin
Packages A
Other « Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

Docunentation

« Daily f c versions are Please read about tures and
b bug fixes before filing corresponding feature requests or bug reports;

Contributed . r ofRi

Newsletter

« Contributed extension packages

[Quostions About ®

« Ifyou have questions about R like how to download and install the software, or what the license terms are, please read
our answers to frequently asked questions before you send an email.

What are R and CRAN?

Ris 'GNU tatistical computing i y of statistical i
mmmques Imear and nonlinear ‘modelling, statistical tests, ti i i ification, clustering, etc. the R for N
é (L IJJ e
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Useful Links for R

R-Seek Search Engine

http://www.rseek.org

®R

(‘Search functions, Iists, and more )

Volunteer to add R sites - Add to Google Toolbar - Add to Firefox/IE - Task Views - Ref Card - Google Code Search - Email

to Sasha Goodman
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Useful Links for R

UCLA Statistics Bootcamp Resources

R Bootcamp is a day-long version of this mini-course.
Handouts and datasets from Bootcamp 2007 and 2008 can be

found on my website:
http://www.stat.ucla.edu/ rosario/boot08/
http://www.stat.ucla.edu/ rosario/boot/

e
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Useful Links for R

UCLA Statistics Information Portal

http://info.stat.ucla.edu/grad/

ICLA Department of Statistics
Dey

partment Information Portal

S Help
> CaTexHeip

Ryan Rosario ryan@stat.ucla.edu

An open source solution to statistical
computing

ReHel
The main R maling ls, for discussion about problems.
and solutions using R, announcements (not covered by

Repack: bove), about

Links
Department

»info
»Web Mail

Editor notes appearin itaics. Sites marked with &'are hosted
on UCLA camus.

ty
R, comparison and compatbility with S-plus, and for the
posting of nice examples and benchmarks.
R Special nterest Lists

’ Database ntrfaces
Primary References Epidemilogical Analysis
R Project Main Ste Rin Financ .
o8 wor rowsh mamoors
Gowrioad R o your st gRaprical Modsls

Mac intel g | Windows 4

UCLA Statistics CRAN Repository &

imal source for downloading R and R contributed
packages.

Ul Davelopmant

Meved Effect Models lmac() risted)
R Extonsion for MediaWi
R Guaty Assurance 8 Vatdaton

RSeek Search Engino

Teaching Statistics
“Rwiki"

atproviding facites for

looking for?
youlook! le
spocic RIs an Initative aimi
wiki

provides userediablo hep pages or many R-olaed
topics.
R Er:phh:s na»erv

graphical madels in R. Itincludes software for graphical
model fiting, graph visualizations and computations, and
interfaces to standalone graphical model software
packages such as BUGS, CoCo and MIM.

iR
You can . package, of
user ranking. and reliabily, basic mulivariate analysis such as PCA
andphts i R! eauaton odaling Tuorals orpychometis sin
RReference Card 7 developmer
u Rt

» Support
» Student Services
» Centers.

» Online Courses
» Courses

» Main Home Page

University
»myUCLA

»URSA

» BruinWalk

» Graduate Division

» Schedule of Classes.
» Library

» Campus Map

» UCLA Direclory

e
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seful Links for R

UCLA Statistical Consulting Center E-consulting
and Walk-in Consulting

http://scc.stat.ucla.edu

Statistical Consulting Center R: Statistical Consulting Center Forums

Forum for the R statistical computing and graphical language and environment.

Goto Forum Uit  New Topic - Search - Convo Cntr — Prvats Wessages - (09Ot ]

Current Page:1 of |

ragesi 1|
subject Views  wrinen ay Posted |
+ weights case 6 oscani [—
+ e weighs case 5 owiaoer o310r2008 08 3540
+ e weighs case % oscant o3ronc0s 114
+ Re: wionts case 66 Jandetoeww f—
+ Adting matrices nan amay 190 Mnecetinkays os102000 030600
+ Re: Adding marices i an aray 5 DwidDer os1a2000 063300
+ Re: Adding marices i an aray 50 vnecetinkaya 031312000 07:40A1
+ Re: Adding marices i an aray 53 owidDer 0313720000504

é.u”l QJﬂ
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Part XIII

Exercises
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Exercises Solution to the Exercises Solution to the Exercises
00 [©]

Exercises in R

© Load in the UCLA textbook price comparison data from
http://www.stat.ucla.edu/~rosario/scc/textbooks.csv
It is a CSV file with a header. Find the average list price
of textbooks for courses in Management. (Hint:
summary (data$Department))
@ Plot the Amazon list price vs. the Amazon sales price and
Amazon list price vs. Barnes & Noble price on the same
plot. Use different plotting symbols for Amazon and
Barnes and Noble. Add a dashed line representing the
location on the plot where the sales price of a book is
equal to the list price. Highlight in red those Amazon
books that differ from the list price by more than 25%2“]5%
Label the plot and the axes. i
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Solution to the Exercises Solution to the

PYe)
Solution to Exercise 1

Solution to the Exercises

Exercise 1 Solution

1 mean(Amazon.List.Price[Department == "XMANG"],
na.rm=TRUE)

et

o & S = 9ac
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Exercises

Solution to the Exercises Solution to

the Ex

Solution to Exercise 2

Solution Exercise 2

1

2

3
4

5

plot (Amazon.Sale.Price”Amazon.List.Price,pch="

*’ ,main="Comparison of UCLA Textbook
Prices: Amazon vs. BN",xlab="List Price"
ylab="Sales Price")

>

points (Barnes.Noble.Price Amazon.List.Price,

pch=’0")

abline(a=0,b=1,1ty=2,col="grey")

good.deals <- which(abs((Amazon.List.Price-
Amazon.Sale.Price)/Amazon.List.Price) >=
0.25)

points (Amazon.Sale.Price[good.deals] ~Amazon.

List.Price[good.deals],pch="0’,col="green"

)
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Solution to Exercise 2

Solution Exercise 2

150
|
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Sales Price
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Part XIV

Upcoming Mini-Course
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Upcoming Mini-Courses

@ Thursday (April 16) and Tuesday (April 21):
e Migrating to R for SAS/SPSS/Stata Users

@ For a schedule of all mini-courses offered please visit
http://scc.stat.ucla.edu/mini-courses.
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We Want to Hear From You!

Please complete our online survey. Your feedback will help us
improve our mini-course series. We greatly appreciate your
time.

http://scc.stat.ucla.edu/survey

e
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