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muggle
SPSS and SAS users are like muggles. They are limited in their ability
to change their environment. They have to rely on algorithms that have
been developed for them. The way they approach a problem is
constrained by how SAS/SPSS employed programmers thought to

Ining

ap
algorithms.



wizard

R users are like wizards. They can rely on functions (spells) that have
been developed for them by statistical researchers, but they can also
create their own. They don’t have to pay for the use of them, and once
experienced enough (like Dumbledore), they are almost unlimited in




S was developed at Bell Labs, starting in the 1970s

R was created in the 1990s by Ross lhaka and Robert Gentleman
R was based on S, with code written in C

S largely was used to make good graphs — not an easy thing in
1975. R, like S, Is quite good for graphing. For lots of examples,
see http://rgraphgallery.blogspot.com/

or http://www.r-graph-gallery.com

8000 S

See ggplot2-cheatsheet-2.0.pdf
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* Introduction: » Grouping, loops and conditional

« Historical development execution
* S, Splus « Function
* Capability - Reading and writing data from
« Statistical Analysis files
* References - Modeling
e Calculator « Regression
- Data Type * ANOVA
. Resources  Data Analysis on Association
« Simulation and Statistical * Lottery
Tables » Geyser
- Probability distributions « Smoothing

* Programming



P

 S: an interactive environment for data analysis developed at Bell

LLaboratories since 1976
» 1988 - S2: RA Becker, JM Chambers, A Wilks
* 1992 - S3: JM Chambers, TJ Hastie
* 1998 - S4: JM Chambers

 Exclusively licensed by AT&T/Lucent to Insightful Corporation,
Seattle WA. Product name: “S-plus”.

 Implementation languages C, Fortran.

. See
http://cm.bell-labs.com/cm/ms/departments/sia/S/history.html

« R: initially written by Ross Ihaka and Robert Gentleman at Dep.
of Statistics of U of Auckland, New Zealand during 1990s.

* Since 1997: international “R-core” team of ca. 15 people with
aCTESS 10 common CVS arcihive.
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R is “GNU S” — A language and environment for data manipula-
tion, calculation and graphical display.

R iIs similar to the award-winning S system, which was developed at Bell
Laboratories by John Chambers et al.

« a suite of operators for calculations on arrays, in particular matrices,

» a large, coherent, integrated collection of intermediate tools for interactive data
analysis,

» graphical facilities for data analysis and display either directly at the computer
or on hardcopy

» a well developed programming language which includes conditionals, loops,
user defined recursive functions and input and output facilities.

*The core of R Is an interpreted computer language.

« |t allows branching and looping as well as modular programming using
functions.

« Most of the user-visible functions in R are written in R, calling upon a smaller
set of internal primitives.

« It Is possible for the user to interface to procedures written in C, C++ or
FORTRAN languages for efficiency, and also to write additional primitives.




What R does and tdoes not

odata handling and storage: 0is not a database, but
numeric, textual connects to DBMSs
omatrix algebra ohas no graphical user
Interfaces, but connects to

0 hash tables and regular

: Java, TclTk
expressions

0 language interpreter can be
very slow, but allows to call
own C/C++ code

o high-level data analytic and
statistical functions

Oclasses (“O0”) 0no spreadsheet view of data,

ographics but connects to
o programming language: Excel/MsOffice
loops, branching, ono professional /

subroutines commercial support




To install R on your MAC or PC you first need to go to http://www.t-

project.org/.

PCA 5 vars [ ]
princomplc = di, cor = cor . .
_ ® 0
\ . . it .
[
About R ' ... ’ ® L
What is R?
Contributors * o LR [ ] ‘
Screenshots A
What's new? ° ;
ey . @ e e
Download, Packages (1 3) 60% . & . . . Die Gere
CRAN o0
R Project [ [l o
?Lm 5 Glustering 4 groups Factor 1 [41%] Factor 3 [19%]
embers onors
Mailing Lists = o
Bug Tracking E “
Developer Page 18 (- |
Conferences = | @ ! |
Search - olo :o :3Io NE
Documentation
% Getting Started:
W * R is a free software environment for statistical computing and graphics. It compiles and runs on a wide variety of UNIX platforms, Windows and MacOS. To
B_ic download R, please choose your preferred CRAN mirror.
ﬁ i » If you 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
w you send an email.
Misc News:
Bioconductor
Related Projects + R version 2.15.1 (Roasted Marshmallows) has been released on 2012-06-22.
User Groups # The R Journal Vol.4/1 is available.
Links « useR! 2012, took place at Vanderbilt University, Nashville Tennessee, USA, June 12-15, 2012,
+ useR! 2013, will take place at the University of Castilla-La Mancha, Albacete, Spain, July 10-12 2013. .

The R Project for Statistical Computing
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CRAN
Mirrors

What's new?
Task Views
Search

About R

R Homepage
The R Journal

Software
R Sources
R Binaries
Packages
Other

Documentation
Manuals

FAQs
Conuributed

The Comprehensive R Archive Network

Download and Install R

IPrecompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of these
versions of R:

* Download R for Linux
# Download R for MacOS X
» Download R for Windows

R is part of many Linux distributions, you should check with your Linux package management system in addition to the link above.

Source Code for all Platforms

IWindows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source code. The sources
lhave to be compiled before you can use them. If you do not know what this means, you probably do not want to do it!

» The latest release (2012-06-22, Roasted Marshmallows): R-2.15.1 tar.gz, read what's new in the latest version.

= Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

= Daily snapshots of current patched and development versions are available here. Please read about new features and bug fixes before
filing corresponding feature requests or bug reports.

* Source code of older versions of R is available here.

+ Conuibuted extension packages

|Questions About R

« If you 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.

Download R 2.15.1 for Windows (47 megabytes, 32/64 bit)

Installation and other instructions
New features in this version

CRAN
mfn ew? If you want to double-check that the package you have downloaded exactly matches the package distributed by R, you can compare the md5sum of the .exe to the true
Task Vicwsl fingerprint. You will need a version of md5sum for windows: both graphical and command line versions are available.

Search Frequently asked questions

?{h;II:;ngpagc + How do Iinstall R when using Windows Vista?

The R J 1 + How do I update packages in my previous version of R?
~esouna « Should [ run 32-bit or 64-bit R?

Software

R Sources Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.

R Binaries )

Packages Other builds

CQuher # Patches to this release are incorporated in the r-patched snapshot build.

Documentation + A build of the development version (which will eventually become the next major release of R) is available in the r-devel snapshot build.
Manuals + Previous releases

FAQs " IS . . .

Contributed Note to webmasters: A stable link which will redirect to the current Windows binary release is

<CRAN MIRROR>/bin/windows/b ) htm

Last change: 2012-06-22, by Duncan Murdoch

R-2.15.1 for Windows (32/64 bit)




ﬁ_,'-?—,.! Setup - R for Windows 2,15.1 P -

Information
Flease read the following important information before continuing,

When you are ready to continue with Setup, dick Next.

| GMU GEMERAL PUBLIC LICEMSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

51 Franklin 5t, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your
freedom to share and change it, By contrast, the GNL General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users. This
General Public License applies to most of the Free Software

i3 Setup - R for Windows 2.15.1 l BN

Select Destination Location
Where should R for Windows 2. 15,1 be installed? R

| Setup will install R for Windows 2. 15,1 into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

HFrogra A Browse. .. |

At least 1.2 MB of free disk space is reguired.

< Back ” Mext = ][ Cancel




i Setup - R for Windows 2.15.1 q

Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to
install. Click Mext when you are ready to continue.,

[User installation -
Core Files 61.9 ME
| nes .
32-hit Fil 12,5 MB
&4-bit Files 14,4 MB
ES=E0T =
i3 Setup - R for Windows 2.15.1 m [ESREE
Startup options
Do you want to customize the startup options? R

Current selection requires at least 89.8 MB of disk space. Please spedfy yes or no, then dick Next,

] [ d () Yes (customized startup)

< Back ][ Mext =
@ Mo (accept defaults)

LI < Back ][ Mext = ][ Cancel




i Setup - R for Windows 2.15.1 -

- -
Display Mode
Do you prefer the MDI or SDI interface?
Please specify MDI ar SDI, then dick Mext.
(@ MDI {one big window)
(71 5DI (separate windows)
i Setup - R for Windows 2.15.1 -
—‘- =
Help style
Which form of help display do you prefer?
Please spedfy plain text or HTML help, then dick Mext.
< Back ” Mext = ] [ Cs © Plain text
(@ HTML help

< Back

][ MNext = ][ Cancel




i Setup - R for Windows 2.15.1

Internet Access

Do you want to use internet?.dll, to make use of Internet Explorer proxy
settings?

Please spedfy Standard or Internet2, then dick Next.

@ Standard
(7 Internet2

S
R

e

5 Setup - R for Windows 2.15.11 [ ——

Select Start Menu Folder
Where should Setup place the program's shortouts?

= i Setup will create the program's shortouts in the following Start Menu folder,

To continue, dick Mext. If you would like to select a different folder, dick Browse.

< Back ][ Mext =

R

| | c a

[T Don't create a Start Menu folder

Browse...

< Back ][ Mext = ][ Cancel




I

i Setup - R for Windows 2.15.1 -

Select Additional Tasks
Which additional tasks should be performed?

Windows 2,15, 1, then dick Mext.

Additional icons:

Create a desktop icon

[ create a Quick Launch icon
Registry entries:

Save version number in registry
Assodiate R with .RData files

Select the additional tasks you would like Setup to perform while installing R for

Setup - R for Wind 2151 ‘
ﬁl etup or Windows » -

< Back ][ Mext >

= -]

Installing
Please wait while Setup installs R for Windows 2. 15,1 on your computer,

Extracting files...
C:\Program Files\E\R-2. 15. 1'\bin'we4\Rlapadk. dil

R

Cancel
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Rrouson g |

File Edit View Misc Windows Help

2 pB i, Load package...
EEEIEEE o
Set CRAM mirror...
R R Conscle o
Select repositories...
Install package(s)...
R version 2.15.1 ; 9e(s) ="
Copyright (C) 201 Update packages... omputing
ISEN 3-900051-074 o
Platform: x86 64- Install package(s) from local zip files...

R iz free software and comes with ABSCLUTELY MO WARRLNTY.
You are welcome to redistribute it under certain conditions.

CRAMN mirror

Argentina (La Plata)

Argentina (Mendoza)

Australia (Canberra)
Australia (Melbourne)
Austria

Belgium

Brazil (PE)

Brazil (RJ)

Brazil (5P 1)

Brazil (5P 2)
Canada (BC)
Canada (M%)
Canada (QM)
Canada (QC1)
Canada (QC 2)
Chile

China (Beijing 1)
China (Beijing 2)
China (Beijing 3)
China (Guangzhou)
China (Hefei)
China (Xiamen)
Coloembia (Bogota)
Colombia (Cali)
Denmark

Ecuador

France (Lyon 1)
France (Lyon 2)
Germany (Berlin)
Germany (Goettingen)
Greece

Hungary i

m

QK ] ’ Cancel




" Packages IR RGui (64-bit) — -

File Edit View Misc Windows  Help

o = . 1 [

s | Rorconsl S el

ihn . _ Install package(s)...

cceptance5al R version 2.15.1 =M

ACCLMA Copyright (C) 203 Update packages... lomputing

Ace ISBN 3-800051-07- o

acepack Platform: x86 64 Install package(s) from local zip files...

:E'gH.SplinE R iz free software and comes with ABSOLUTELY NC WARRANTY.

ACME You are welcome to redistribute it under certain conditions.

Actigraphy

actuar

ActuDistns

ada i

sdabag Several ways to install:

adagio

o 1) Run GUI: Packages—> Install Packages
SephcHC 2) Use the function install.packages (maybe
e more efficient)

aded TkGUI 5 .
sdegenet 3) Install packages from the CRAN site directly.
edehabitatHi ##Installing a package can’t automatically install
sdehabitatlT | the packages that the specific is dependent on.




R R Console

trying URL '"htcp://lib.stat.cmu.edu/R/CRAN/bin/windows,
Content type 'application/zip' length 61074 bytes (59
opened URL

downloaded 59 Eb

trying URL 'http://lib.stat.cmu.edu/R/CRAN/bin/windows,
Content type 'application/zip' length 1305669 bytes (1
opened URL

downloaded 1.2 Mb

trying URL 'http://lib.stat.cmu.edu/R/CRAN/bin/windows,
Content type 'application/zip' length 1365822 bytes (1
opened URL

downloaded 1.3 Mb

package ‘gee’ successfully unpacked and MDS sums check

package ‘ape’ successfully unpacked and MDS sums check
package ‘phyclust’ successfully unpacked and MDS sums

The downloaded packages are in

mean {base} R Documentati
Arithmetic Mean

Description

Generic function for the (trimmed) arithmetic mean.

Usage

mean(x, .

]

## Default 53 meth
mean(x, trim = 0, na.rm =

Arguments

x An R object. Currently there are methods for numeric/logical vectors and date, date-time and time interval objects, and for data frames all of whose columns have a method. Complex vectors are allowed for tri
= 0, only.

. the fraction (0 to 0.5) of observations to be trimmed from each end of x before the mean is computed. Values of trim outside that range are taken as the nearest endpoint.

7 2 logical value indicating whether 12 values shotld be stripped before the computation proceeds.

further arguments passed to or from other methods.
Value

[f cxim is zero (the default). the arithmetic mean of the values in x is computed, as a numeric or complex vector of length ane. If x is not logical (coerced to mmeric). mumeric (inchuding integer) or complex, 1a_real is
returned, with a warning.

If trimis non-zero, a symmetrically trimmed mean is computed with a fraction of crim observations deleted from each end before the mean is computed.

C:\Users\Danielle McElhiney\AppData\Local\Temp\RtmpsbZDEC\downloaded paf

> help(mean)
starting httpd help server ... done
>

a4 LU

« ?solve
* help.search or ??

» allows searching for help in various ways




The base R has two major types of windows R console and
editor windows.

File=> new script or File—>open script.
A saved file has an r extension I.e logitl.r

IR RGui (64-bit)
File

Edit Packages

Windows Help

IR Untitled - R Editor
x<— 1:5; x
mean (x)

=1

R

[33]
(421
[&5]

0.7221132
l1.0000000
0.5696203

1.0000000 0.4233027 0.4908946
0.4700695 0.6234696 0.4205607
0.3061624 0.3328760 0.7319467

SRTS
(1] "wrsm™
Sprimal
WULL

Sdual
HULL

Sux

NULL

0.3870378 0.6522864
0.4256213 0.7224848
0.6541426 1.0000000

1.0000000 0.4380624
0.6511226 0.6540072
0.4990620 1.0000000

.6028761 1.0000000 1.0000000 0.8213085
.0000000 0.3364204 1.0000000 0O.3462268
.8681341 1.0000000 0.4717164 0.6141619

0.5381018
0.6369653
0.8209082

==

1.0000000 0.4131983 0.7777651
0.8041763 0.6570367 0.7024549
0.4493457 0.4441124 0.2740968

=]

~




RAFM

rainbow

rake

ramps

randaes
RandForestGUI
random
random.polychor.pa
RandomFields
randomForest
randomizeBE
randomLCA
randomMames
randomSurvivalForest
randtoolbox
RandVar
rangeMapper
Rankfggreg
rankhazard
RAMM

rapport
R&rcInfo
RaschSampler
rasclass
Rassoc

raster
rasterVis
rateratio.test
Ratings
rationalfun

R&tmosphere

» Loading R Commander e

rbamtocls
rbenchmark

« Packages -> Install Packages -> Cran retaz003
Mirror Selection -> Rcmdr or o
- ] - L
install.packages(‘Rcmdr’) Respture

RCassandra
redd

redk

redklibs

Reell

Regmin
rChoicelialogs
Rcluster

RocmdrPlugin.BCA
RocmdrPlugin.coin
RcrmdrPlugin.depthTools
RcmdrPlugin.doBy
RcmdrPlugin.DoE

QK | | Cancel




T?.é R Commander

'l[l' II]I|‘|!l=I|1I|I.. II]II!!!II
File Edit Data Statistics Graphs Models Distributions Tools Help

Open R _> PaCkageS = I:ﬂlgal Data set:| <Mo active dataset= [Editdataset”Viewdataset] Model: | <Mo active model=
> Load Packages -> ser incen
Rcmdr

Output Window |

Fl

Messages

BGui
with the single-document interface (SDI);

see ?Commander.

4 [m]»




Loading Data with R GCommander

e Data -> Load data

& R Commander

File Edit | Data | Statistics Graphs Moedels Distributions  Tools  Helg
:ulg.h Data MNew data set._. .comp }{ binge.n:
Script Wi Load data set... |
Cri |
Merge data sets. ..
3
load("C lmp':'rt data age . Rdata™)
nead ki  Data in packages k
library  Active data set r
] : i . LLE = I
{SHD?DE Manage variables in active data set * 00", fontmget]
ishow - —— — +200"', font=g
ishowData (binge.comp, placement='"-20+200"', font=g
ishowData (binge.name, placement='"-20+200"', font=g
} {showData (binge.final, placement='"-20+200", font=
4

R Data Editor

(=N Ech =5

varl

var2

var3d

vard

vard

varé

e =T B0 I B I L

w |

=
[=]

=
=

[y
R

=
[T4)

[
s

=
w

=
o

[
-1

=
[=4]

[y
<}




Data ->ACtlve data ':.;'E Edit [Data Statistics Graphs Models Distributions Tools Help
Set > Se|eC'[ aCtlve @ Data set:| || <Mo active dataset> " Edit data set || c) View data set| M
Script Window
data set
[ g Select Data Set — 5

Data Sets (pick one)

mathdat
mathdata
mydata pi

Q‘.‘f? OK ‘ | o¢ Cancel ‘

Cutput Wind




File/Edit Options

7% R Commander

File | Edit Data 5Statistics Graphs Meodels Distnbutions Tools

Change working directory._.
Open script file__.

SEEEEIL ] 7 R Commander

Save script as... File [Edit| Data Statistics Graphs Models Distril

! binge.good }{ binge.comp }{

ocuments/R/binge.

SEUE DUtpUt-.- @ Cut E.Drig }{ bir‘lgE.gDDd }{
Save output as... ST
Ser Paste
Save R workspace... Delete
1o ] innon,/Documents/R/bi
Save R workspace as... Find.
Exit b Select all
; Undo
Redo

Clear window

Cutput Window




& R Commander (= |5 |5

File Edit Data Graphs Meodels Distributions  Tocls  Help

@ Data set: Active data set binge final } [/_/ Edit data set”@ View data setl Model: | £ <Mo active models

) _ Contingency tables * MNumerical summaries...
Script Window | ppegns s Frequency distributions._.
Proportions + Count missing observations ur
load("C: /Usae . 3 .
{summary (biy  varances Table of statistics...
{summary (K Monparametric tests * Correlation matrix__

{summary (£ Dimensional analysis * Correlation test...

{sumnary (B gy odels s Shapiro-Wilk test of normality...
{summary (L

Stati St ‘! : | *
Output Window 'id‘.'_,;. Submit

"
> load("C:/Uszsers/Shannon/Documents,/R/binge.Rdata™) i
> summary (binge.orig) E
id gender gpa awdu pre aap bdal
a0l 1 Min. :0.0000 Min. :0.700 Min. 1—-5.200 Min. 1 B.00 Min. :1.0 Min. :1.000
noz 1 I1st Qu.:0.0000 1st Qu.:2.920 1st Qu.: T7.325 I1st Qu.:15.00 1st Qu.:1.0 1st Qu.:3.000
RO3 1 Median :0.0000 Median :3.485 Median g.6350 Median :18.00 Median :1.5 Median :4.000
404 1 Mean :0.3878 Mean 13.328 Mean : 8.618 Mean t17.88 Mean 1.5 Mean :3.796
ROS 1 3rd Qu.:1.0000 3rd Qu.:3.815 3rd Qu.:11.200 3rd Qu.:20.00 3rd Qu.:2.0 3rd Qu.:4.000
Loe 1 Max. :1.0000 Max. :4.400 Max. :15.100 Max. :41.00 Max. 2.0 Max. :5.000
(Cther) 144 HL'=s :1 HL's H
bdaZ? bda3 bda4d bdas
Min. :-1.000 Min. : 2.00 Min. 2.0 Min. :1.00
1st Qu.: 2.000 I1st Qu.: 3.00 1st Qu.:3.0 I1st Qu.:2.00
Median 2.000 Median 4.00 Median :3.5 Median :2.00
Mean r 2.125 Mean r 4.66 Mean t3.6 Mean 12,36
= 3rd Qu.: 3.000 3rd Qu.: 4.00 3rd Qu.:4.0 3rd Qu.:3.00
Max. 5.000 Max. 43,00 Ma=. :7.0 Max. :5.00
HA's 2 -




& R Commander

| = |-

File Edit Data | Statistics | Graphs Models Distributions Tools Help

R, Data set:
ands :

: . Contingency tables
5 Wind
cript Window Means

Active data set

3
* Frequency distributions._..
library (abir Proportions * Count missing observations
librarv (el0’ Wariances » Table of statistics_ ..
Monparametric tests * Correlation matrix. _.
r Carrelation test. ..
3

Shapiro-Wilk test of normality.

Dimensional analysis
Fit models

Mumerical summaries. .. 1

el=

4

Output Window

> library(abind, poz=4)

1=

> library(el071l, pos=

)




“r& R Commander

File Edit Data Statistics

Graphs Models Distributions

Tools Help

E
i Mumerncal Summaries

Kurtosis [

Wariables (pick one or more)

-~

aap
awdu =
bda
bda? =
Mean v
Standard Deviation v
Coefficient of Variation [
Skewness [ Type 10
Type 2 @

Type 30
Quantiles » quantiles: 0, 25 5, 75,1

Summarize by groups. .. |

Lok ]

Cancel l [ Reset

| [ e ]

T—




:uRuﬂ.: Data set:| binge
Script Window

| Edit data set ||"u"iew data set| Model: | <Mo active model=

library(abind, pos=4)
library(el07l, pos=4)
numSummary (binge[,c("aap"”,

Tzd", "guantiles"),

"awdua"™,
quantiles=c (0, .25, .5,.75,1}))

rrbdal rr‘

"bdaZ™) ],

statistics=c ("mean",

4 |

Output Window

> library(abind,

> library(el071,

pos=4)

s

pos=

)

+ "z2d", "gquantiles"),

mean =2d
aap 1.456522 0.5036102
awdu B.532809 3.5283647
bdal 3.739130 0.8009%9656
bda2 2.086%257 0.9147213

Tawdu™,
quantiles=c (0, .25,
25% 50% T5%
1.0 1.0 2.0
7.3 B.7 11.2
3.0 4.0 4.0
2.0 2.0 3.0

> numSummary (binge[,c ({"aap™,

0%

LT R S ]

Ilhda'_ll ’

. oy

"hda2™) ],

-T5,10)

100%

.

.0
15.
a.
5.

[ e Y B

3]
46
46
46
46

statistics=c("mean™,




Gontingency Tables

& R Commander [ — | =] Lﬂh_J
File Edit Data | Statistics | Graphs Models Distributions Tools Help
Rﬂ: Data set: Summaries ¥\ data cmfl Mnodel- | <o active mnocels
"
_ _ Contingency tables Two-way table
Script Window kil o
Means * Multi-way table
Hsd"r rrq-JE ) ~ e
£ Table for Proportions 4 Enter and analyze two-way table.__.
tapply (bings  Vanances ¥ id), mean, na.rm=TRUE)
# Table for Monparametric tests *
Fapply(hlnge DHﬂEHSmﬂalaﬂmymS"Pld]’ mean, na.rm=TRUE)
# Table for _ i
Fit models » 3

tapply (bings
# Table for bdaZ:
tapply (bingefbdaZ, list(id=bingefid), mean, na.rm=TEUE)

:id), mean, na.rm=TRUE)

F | I

Output Window I5ulc1:mrt|

> tapply (bingesbdal, list({id=binge’id), mean, na.rm=IERUE) &
id
ROl ROZ AOZ RO4 AOLS RO AOT ROZ AROS RIO RI1 RIZ R1Z R14 RIS Rle RIT RIZ RIS RZO

3 3 3 3 3 3 3 5 4 3 5 4 4 4 4 4 3 4 4
AZ1 AZZ AZ3I AZ4 AZL BOZ BOS BOe BOT BOEB BOS B10O Bl1l B12Z B13 Bl4 B1S B1T BI1S8

o
(]
js
LEd




F

& Enter Two-Way Table - —-— Iﬁq
Mumber of Rows: 1] 2
Mumber of Columns: [_| | 2
Enter counts:
1 2
1
2

Compute Percentages
Fow percentages
Column percentages
Fercentages of total
Mo percentages @
Hypothesis Tests

Chi-square test of independence [

Components of chi-sgquare statistic |

Print expected frequencies [
Fishers exact test |
O | | Cancel Reset

Help




Script Window

librarvy(abind, pos=4)

.Table <-— matrix(c(l3,412,39%2,15), 2, 2, byrow=TERUE)
rownames (. Takbkle) <— c("1", "2"]

colnames (. Takle) <— coc("1", "2'"])

.Tabhle # Counts

.Test <— chisg.test(.Tabkle, correct=FALSE)

.Test

remove [ . Test)

remove [ . Table)

1| | ¥

Cutput Window ISuhmit'

> ..Table # Counts=

1 2
1 13 412
2 38939 15
> .Test <- chisqg.test({.Table, correct=FALS3E)
> . Te=st

Pearson's Chi-=sguared test

data: .Table
X—=squared = T30.7299, df = 1, p—value < 2Z2.Z2e-1&

> remove | . Test)

> remove (. Table)

1

m




R Commander

File Edit Data B=ElEEE(=

Graphs Models Diskributions  Tools  Help

R Data set Ld Active data set 1=
. . Contingency tables L Mumerical summaries. ..
Script WWindow L. .
heans L Fregquency distributions. .. I
.Table e . . o T b . o
round[100% I'DFIDI“IZIDI"IS ot I‘T‘IISSII‘.‘Ig.D servations =B
remoswe | . Tal ariances > Table of statistics...
DatasetipZz) Monparametric tests * elation matrix. .. 'y Correct! )]
Regnode‘l‘ﬁz Dimensional analysis * Carrelation test. ..
SUrnELE W = . . . .
Fit models L Shapiro-“Wilk test of naormality. .. =
Cutput Wind o Submit]
~
RPesidual=s:
Min 10 Median 30 M=
—O.97333 O.0z2453 O.0Zz26a434 a.azs77 oO.030ss8
Coefficients:
Ezcimate Itd. Error © ~wvalue Pr(>]|1t]|]
[ ITntercept) o.977a57 7 O.03s5s0ss2 25.665 <=Z=e—15 wT*F
id —O. 0001135 o.o0osv7as —o.1=51 ao.s5985
Signif. codes: o 'w¥¥%! gQg.Q001 'ww' o og.o1 o ao.os '.t' o.1 ! 1
Fesidual standard error: O.16353 on 73 degrees of freedom
Multiple R—=sguared: O.0000Z233535, djusted R—sguared: —0O. 0135348
F—=tsatci=s=tic: O0.01707°7 on 1 snd 73 DF, p—walu=e: O.59643
Tt
Messages
[22] ERROFE: You must select a response wvariasabhle. e

[22] ERROR: Response and explanatory wariakhles mua=st kbhe different.




= Correlation Matrix El

“ariables (pick two ar more)

pl 1a

Type of Carrelations

Pearsaon product-moment (&)
spearman rank-order O
Partial O f

Fairwise p-values
for Pearson or Spearman correlations

w ]y | @ Cancel ‘ ‘ “‘":;i] Reset ‘ ‘ (7 Help

Cheffirisnt=ae




Independent T-Test

Statistics ->

Independent T Test

Groups (pick one) Response Vanable (pick one)
aogen [ .

| | fawdu |E|

- gender ,

gpa -

Difference: <MNo groups selected=
Alternative Hypothesis Confidence Level Assume equal variances?
Two-sided i@ .95 Yes .

Difference < 0
Difference = 0

| o OK




Script Window

load("C:/Users/S5hannon/Documents/RE/binge.Rdata™)

t.test (awdu~fac.gen, alternative='two.sided', conf.level=,85,
var.equal=FALSE, data=bkinge.final)

tapply (binge.finalfawdu, binge.final%fac.gen, wvar, na.rm=TRUE)

leveneTest (binge.finalfawdu, binge.final:fac.gen, center=median)

4 | B

Output Window "4 Submit

» load ("C:/Users/Shannon/Documents/BE/binge.Rdata™)

> t.test (awdu~fac.gen, alternative='two.sided', conf.lewvel=.95,
+ var.equal=FALSE, data=binge.final)

Welch Two Sample t-test

m

data: awdu by fac.gen

t = -1.1%91, 4df = 33.405, p-value = 0.2389

alternative hypothesis: true difference in means is not egual to O
9% percent confidence interval:

-2.96364632 0.7650749

sanple estimates:
mean in group O mean in group 1

2.360714 3.460000

> tapply (binge.final%awdu, binge.final%fac.gen, wvar, na.rm=IRUE}
0 1 -




SCrpt Window

load("C:/Users,/5hannon/Documents/R/binge.Rdata")

t.test (awdu~fac.gen, alternative='two.sided', conf.lewvel=.95,
wvar.equal=FALSE, data=binge.final)

tapply (binge.finalfawdu, binge.final&fac.gen, wvar, na.rm=TRUE)

leveneTest (binge. finalfawdu, binge.finalifac.gen, center=median)

Cutput Window

alternative hypothesis: true difference in means is not egual to O -
85 percent confidence interwval:
-2.9636463 0.7650749
sample estimates:
mean in group 0 mean in group 1
8.360714 9.460000

> tapply(binge.finalfawdu, binge.finalffac.gen, wvar, na.rm=IRUE)
0 1
6.698029 12,025684

> leveneTest (binge.finalfawdu, binge.final%fac.gen, center=median)
Levene's Test for Hompgeneity of Variance (center = median)

Df F walue Pr(>F)
group 1 3.8056 0.05719

46

m

S5ignif. codes: O '#*#*' 0.001 "#*~' Q.01 '#' O0.05 "." 0.1 " " 1

4 | | »

e > leveneTest (binge.finalfawdu, binge.finalféfac.gen, center=median
Levene's Test for Homogeneity of Variance (center = median)
Df F walue Pr(>F)
group 1 2 3.8056 0.05719 .
— 45

Signif. codes: O "*%+%' 0,001 '**' O0.01 *~*" 0.05 '." 0.1 ' " 1

1

1



Statisti

Enter name for model: AnovaModel 1

Groups (pick one)

fac.gen
id

Pairwise comparisons of means [

| %f? OK | ‘ % Cancel ‘

T YT 11—
One Way ANOVA

Response Variable (pick one)

-~

aap
awdu
gender

Jpa -

m




Script Window

var.equal=FALSE, data=binge.final) &
tapply (binge.finalfawdu, binge.finalffac.gen, wvar, na.rmn=TRUE)
leveneTest (binge. finalfawdu, binge.finalsfac.gen, center=median)
library(maltcomp, pos=4)
library(abind, pos=4)
AnovaModel .l <- aov(awdu ~ fac.gen, date=binge.final)
summary (AnovaModel . 1)
numSummary (binge. finalfawdu , groups=binge.final:fac.gen,
statisztices=c("mean™, "=d4d"}))

m

4 |r

QOutput Window "5 Submit

Signif. codes: 0O '#*%*' 0.001 '#<' Q.01 **' O0.05 '.' 0.1 * ' 1 &

> library (multcomp, pos=4)

> librarv(abind, pos=4)

> AnovaModel .l <- aov{awdu ~ fac.gen, data=binge.final)
> summary (AnovaModel . 1)

Df Sum 5gq Mean 5g F wvalue Pr(>F)
fac.gen 1 14.1 14.08598 1.584 0.214

REesiduals 46 409.3 8.8949
Z2 obzervations deleted due to missingness

> numSummary (binge.finalfawdu , groups=binge.final%fac.gen,
+ ztatistices=c ("mean"™, "=d4"))

mean 2d data:n data:Ni
8.360714 2.588055
9.460000 3.487807

m

-

] 2
0 0

[ ]
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Factor Analysis

File Edit Data |Statistics | Graphs Models Distributions Tools Help

@ Data set: S ’ al;@;‘kﬁew data set] Model: | £ <No active model=
Contingency tables *
Script Window Ve .l
Proportions » i
data() )
Variances »

data (Wool, [

Monparametric tests *
Scale reliability. .
Fit models » Principal-components analysis...
Factor analysis._..
Confirmatory factor analysis...
I Cluster analysis 4 -

4 [ »

I Output Window "4 Submit

> datal)

> data (Wool, package="car")

[ T .




Variables (pick thr

ee OF more)

amp
vcles
len
load
Subset expression

<all valid cases>

-~

1]

[

Factor Rotation
Mone
Varimax @

Promax

Factor Scores
Mone

Bartlett's method
Regression method )

‘ o OK

| * Cancel ‘ ‘

@ Reset ‘ ‘ ? Help

Script Window

FA «<- factanal (~aap+awdu+bdal,
scorez="none",
.FR
remove (. Fh)
library(=em,

factors=1,
data=binge.orig)

pos=4)

rotation="varimax",




> .FRA <- factanal (~aap+awdu+bdal, factors=l, rotation="varimax",
+ acores="none", data=binge.orig)

> .FR

Call:
factanal (x = ~aap + awdu + bdal, factors = 1, data = binge.orig,

Uniquenesses:
aap awdu bdal
0.849 0.324 0.5%6

Loadings:
Factorl
aap 0.388
awdu 0.822
bdal 0.636

Factorl
55 loadings 1.231
Proportion Var 0.410
The degrees of freedom for the model is 0 and the fit was 0

> remove (. FR)

» library(sem, pos=4)

3COTres

"none",

rotation

"yarimax")




Variable (pick one) R
dap - T |
bda‘ o
bda? r
Identify Qutliers s 7
Automatically @ C
With mouse () “ .
| No ) o |
Plot by groups... |
‘ q{/’ 0K ‘ ‘ w Cancel ‘ ‘ ’\1@ Reset ‘ ‘ 7 Help ‘

— ——




Graphs -> Scatter Plot

7% Scatterplot

x-variable (pick one) y-variable (pick one)
aap * aap -
awdu awdu

ST b
bda2 - T — -

m
m

Options Plotting Parameters
[ ldentify points Plotting characters  <auto>
[ Jitter x-variable Point size 1.0
[ Jitter y-variable
) ) 1.0

[~ Log x-axis Axis text size
[ Log y-axis

9y Axis-labels text size 10
¥ Marginal boxplots L1
v Least-squares line
W Smooth line
v Show spread

50
Span for smooth
L

x-axis label y-axis label
<auto> <auto=
. » 4 b

Subset expression
<all valid cases>

4 | v

Plot by groups... |

[ «f OK ] l 3¢ cancel ‘ l 9 Reset ‘ l

? Help




Linear regression

FI|E Edit  View ¢ Packages Windows Help

[=]ea LILILI gl

'R

R

package ‘zem’ successfully unpacked and MDS sums checked
package ‘relimp’ successfully unpacked and MD5 sums checked
package ‘markdown’ successfully unpacked and MDS sums checked
package ‘leaps’ successfully unpacked and MD5 sums checked
package ‘knitr’ successfully unpacked and MDS sums checked
package ‘effects’ successfully unpacked and MDS sums checked
package ‘aplpack’ successfully unpacked and MDS sums checked
package ‘RODBC" successfully unpacked and MDS sums checked

The downloaded binary packages are in
C:\Users‘\koune_000%\AppDataiLocal\Temp\RtmpGulllchdownloaded packages

Rcmdr Version 2.1-7

@@ R Commander

File Edit Data Statistics Graphs Models Distributions

@ Data set:

R Script R Markdown

spainfoot

.Table <- xtabs(~xl+yl, data=mf2011)
cat ("\nFrequency table:\n")
print (.Table)
.Test <- chisq.test(.Table, correct=FALSE
print{.Test)
})

Tools  Help

_'Edit dataset ||| View dataset,  Model:

)

RegModel.l <- 1m(GCA~CSA+CSH, data=spainfoot)

summary (RegModel . 1)

Qutput

Im(formula = GCR ~ CS5R + C5H, data = spainfoot)

Residuals:
Min 10 Median 30 Max
-8.2388 -3.1705 -0.1135 2.5385 &.3855

Coefficients:
Esztimate S5td. Error t wvalue Pr|

{Intercept) 41.980 3.285 12.778 3.8
C5n -47.771 9.281 -5.147 8.0
C5H -3.052 11.576 -0.264

Signif. codes: O "*%*' 0,001 '#**' Q.01 '*'

Rezidual standard error: 4.497 on 17 degree
Multiple R-squared: 0.6736, Adjusted R-sgqu
F-statistic: 17.54 on 2 and 17 DF,

Messages

p-value:

>tl)
3e-10 ***
Ge-05 *x=
0.795

0.05 ".' 0.1
5 of freedom

ared: 0.6352
T7.368e-05

Z RegModel.1

1

6400 expected frequencies are less than 5

X
J
L]
W
-
=
&)
v
[
sl

437 pp

8/10/2016



° BB e
. dir()

« getwd()
° BB e

* library(nonparaeff)

« data(heisenberg)

« attributes(heisenberg)

« |s.data.frame(heisenberg)




* Is()

e remove(Xx,y,...)

* rm(x)

* x=¢(1.2,2,3,4,5,6)
 dat<-data.frame(x=c(1:10,1:10), y=1:20)
* attach(dat)

) X+y

e rm(x)

* X

« setwd("f:/temp")
« getwd()

* plot(x




set.seed(40); rnorm(n=2)

set.seed(40); rnorm(n=3, mean=0, sd=1)

set.seed(40); runif(n=4, min=0, max=1)

set.seed(40); mb<- sample(x=11:15, size=3)

mb

wri<-data.frame(inc=1:5, year=2001:2005)

Wi

set.seed(40); sam<- sample(x=1:nrow(wri), size=nrow(wri)-2)
wril<-wri[sam,]

wrl; sam; wril




° BB<_

* dir()
e getwd()
e BB <-

* library(nonparaeff)

« data(heisenberg)

« attributes(heisenberg)

« |s.data.frame(heisenberg)




Tables can be saved with write,table() command. The write.table
function allows you to export data to a wider range of file formats,
Including tab-delimited files. Use the sep argument to specify which
character should be used to separate the values. To export a dataset
to a tab-delimited file, set the sep argument to "\t" (which denotes
the tab symbol), as shown below.

write.table(mydata, "c:/mydata.txt", sep="\t")

To save the file somewnhere other than in the working directory,
enter the full path for the file as shown.

write.csv(dataset, "C:/folder/filename.csv")

library(xIsx)
write.xlIsx(mydata, "c:/mydata.xIsx")

export data frame to Stata binary format
library(foreign)
write.dta(mydata, "'c:/mydata.dta")




« 3+5

+ "+"(35)

e 35

e 3%%5
 aa<-3+c(5,6)

* bb<-"+"(3,c(5,6))*aa
* bb

* my.score<-95

* my.score




e Xx<-1:8

e mean(x)

e y<-¢(1,2,3,4,5,6,7,8)

* mean(y)

« yl1<-¢(1,2,3,4,5,6,7,8,NA)

* mean(yl)

* mean(yl,na.rm=TRUE)

* dog<-c(1,3,5,2"4,70,100%%8)
e pig<-c(1,2,6)+1

e cow<-70

 rl<-dog==pig; r2<-dog<cow
e 13<-11 & r2;r4<-rl1+r2




x=c(1,2,3,4,5)

X

length(x)
mode(X)
names(X)

X[2]

x>10

names <-c("A","B","C","D","E")
names(X)<-names
X

X["A"]

rep(NA,8)

1:100




B<-matrix<-rep(1:4,rep(3,4))

dim(B)<-c(3,4)

C<-seq(-2,2,length=25)

G

D<-rbind(c(1,2,-1),c(-3,1,5))

D

E<-cbind(B,C)

A = matrix(c(2, 4, 3, 1, 5, 7), nrow=2,ncol=3,byrow = TRUE);A
wq<- matrix((1:30),nrow=30,ncol=1, byrow=TRUE);wq
wq<- matrix((1:30),nrow=30,ncol=100, byrow=TRUE);wq
length(wq)

dim(wq)

mode(wq)

dimnames(wq)




« Aarray<-c(1:8,11:18, 111:118);Aarray

e arrl<- array(c(2:9,12:19,112:119), dim=c(2,4,3))
o arrl

e arrlf,,2]

e arrlfl,,]

e arrl]l,,2]

* length(arrl)

« dim(arrl)

e mode(arrl)

e dimnames(arrl)

Arrays




iris[c(1:3,147:150), , ]

names(iris)

z<-iris$Sepal . Width

z<-iris[[2]]z

G

c(mean=mean(z),st_dev=sd(z))
table(iris$Species)

attach(iris)
x1<-Sepal.Length[1:50];x2=Sepal.Length[51:100];x3=Sepal.Length[101:150]
summary(x1)

summary(x2)

summary(x3)

myf<-sample(c(T,F), size=20, replace=T)
myf

myl<-rnorm(20)+runif(20)*1i

myl

mym<-matrix(rnorm(40),ncol=2)

mym
mydataframe<-data.frame(myf,myl,mym)
mydataframe




cars <-c(1, 3,6, 4, 9, 11,22,32,44,54,123,32,45,67,89,112)
plot(cars)

plot(cars, type="0", col="blue")

# Create a title with a red, bold/italic font

title(main="Autos", col.main="red", font.main=4)

# Define 2 vectors

cars <- c(1, 3, 6, 4, 9,18,22,32,34,54,43,56,65,11,12,23,45,67,112)
trucks <- ¢(2, 5, 4, 5, 12,32,34,32,35,34,56,76,65,45,45,64,43,23,112)
plot(cars, type="0", col="blue", ylim=c(0,250))

lines(trucks, type="0", pch=22, Ity=2, col="red")
title(main="Autos", col.main="red", font.main=4)

##BoxPlot##

cars <- ¢(1, 3, 6, 4, 9,18,22,32,34,54,43,56,65,11,12,23,45,67,112)

trucks <- ¢(2, 5, 4, 5, 12,32,34,32,35,34,56,76,65,45,45,64,43,23,112)

barplot(cars)

barplot(trucks)

##Histograms##

cars <- ¢(1, 3, 6, 4, 9,18,22,32,34,54,43,56,65,11,12,23,45,67,112)

trucks <- ¢(2, 5, 4, 5, 12,32,34,32,35,34,56,76,65,45,45,64,43,23,112)

hist(cars, col="lightblue", ylim=c(0,120))

max_num <- max(cars)

hist(cars, col=heat.colors(max_num), breaks=max_num,
xlim=c(0,max_num), right=F, main="Autos Histogram", las=1)




From Erer library download the daLaw archive. First explore this
file. Second, the first column of daLaw[ ,”’Y”’] has the mode of
numeric. Please converted into a factor mode. Third, the labels of
the four levels need to be strict liability for the value of 0,
uncertain liability for the value of 1, simple negligence for 2 and
gross negligence for 3. The factor needs to be ordered. Save the
new data frame as Law1. Fourth, sort daLaw by the column of Y
and STATE and save the data as Law?2. Fifht, extract a subset and
save It as Law3 (with the condition of value Y is 2 and the value
of FYNIP >15).Finally, merge the Law3 and Law?2 files and Law1l
with Law?2.

Thingstodol




A |20 98] [5 3
Create the two matrices = |24 30| |14 28].
Please calculate the addition, subtraction, multiplications and
division. Put the A matrix before the arithmetic operator. Finally,

calculate the inversion, determinant, trace, transpose and ranks of
matrix A and B.

Thingstodo li
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