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Overview

AWhy R?

A Where to Obtain R
A How to Perform Basic Commands
A Sample Analyses
A How to Obtain Help
A How to Learn More




Learning Objectives

At the end of this webinar you should be able
to do the following using R...

A Install and run R. Find R packages, install,
and load them.

A Read in data and visualize distribution

A Test if there are differences between varieties
(ANOVA using linear regression)

A Distinguish varieties (Means and T-test)
A Estimate variance components

A Useloops to simplify analysis @




R Overview

A Open-source orogramming language for
statistical analysis and graphing

A Based on S (developed by Bell Labs, the
developers of Unix. You will see similarities)

A Provides language, tool, and environment in
one

A Functions and analysis stored as objects,
allowing for function modification and model
building

A Many packages for specific applications are
already available




Why R?

The R Foundation for Statistical Computing

About --- Board & Seat --- Members --- Membership --- Donations

WWW.I - project.org/foundation

AR is freel

A Powerful software

A Publication quality figures
A Built -in help

A Many resources



Obtain R

WWW.I - project.org

The R Project for Statistical Computing
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Getting Started:
e Ris afree software environment for statistical computing and graphics. It compiles and runs on a wide variety of UNIX platforms,
Windows and MacOS. To download R, please choose your preferred CRAN mirror.
e 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.




Choose a CRAN Mirror

A CRAN = Comprehensive R Archive
Network

A Select the mirror site closest to you

CRAN Mirrors

The Comprehensive R Archive Network is available at the following URLs. please choose a location close to you.
Some statistics on the status of the mirrors can be found here: main page. windows release. windows old release.

Argentina
http://mirror fcaglp unlp_edu.ar/CRAN/ Universidad Nacional de La Plata
http-//r.mirror mendoza-conicet.gob.ar/ CONICET Mendoza

Australia
http://cran._csiro.au/ CSIRO

http-//cran ms unimelb.edu.aun/ University of Melbourne




Now That You Have R, the Fun

3eqgins!
— egins:

Heather Merk

—3 Internet Explorer

Mozilla Firefox

Computer
%~ Microsoft Excel 2010

Control Panel
Mozilla Firefox

Devices and Printers

WU Microsoft Word 2010

P; Microsoft PowerPoint 2010
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ommand Line Interface

‘R RGui (64-bit)
‘File Edit View Misc Packages Windows Help
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R version 2.12.1 (2010-12-16)

Copyright (C) 2010 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

Platform: x86_64—pc—mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NC WARRANTY.

You are welcome to redistribute it under certain conditions.

Type 'license()' or 'licence()' for distribution details.
Natural language support but running in an English locale

'R is a collaborative project with many contributors.

Type 'contributors()' for more information and

'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or

'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

" Workspace
Type commands here




Basic Commands in R
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File Edit View Misc Packages Windows Help
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A R is case sensitive

R R Console

You are welcome to redistribute it under certain conditions.

Type 'license()' or 'licence()' for distribution details.
Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more information and

'citation()"' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

> #% Create a vector X with 5 components
> X €013, 14, ‘6, 8, 2)

> ##% Scalar addition

>xX + 4

(2} 773802032 &

> ##% Sum of elements in x

> sum(x)

[1] 33

> ##%# Find the vector component with the greatest value
> max(x)

[1] 14

> |

<

=8 A # comment

m

1

- follows

A < or =assignment
operator

A c concatenate




Practice Entering Commands!

A Kim, D.Y. R basics [Online]. lllinois State
University. Available at:
http://math.illinoisstate.edu/dhkim/rstuff/
rtutor.html (verified 8 Sept 2011).
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Text Editors

Alternative to typing in command line
Write scripts that can easily be saved and recalled
Mac 0 built -in color text editor

PCa Tinn-R (Tinn is not Notepad), difficulties with Windows 7 and with
newer versions of R, http://sciviews.org/TinnR

=] File Project Edit Format Marks Insert Search QOptions Tools R View Window Web Help _:\
DE- M@ aiseqaublise|qga9| 8«5« R

' [EE=ra—— AT IET Y]

. | =A(=0|= |0« r APk 40144
il

## Set Your Working Directory A"’l Rterm a x

“Q (5] QiR»s

# For PC ml Log I [
= setwd ("C:/your_working directory/")

i # For Mac

' setwd ("/Users/heathermerk/Documents/Sample Data Francis Group")

2] |
,, [ J ## Reading the .csv dataset

ﬁLocalD v‘ Color = read.csv("ColorCHOS9.csv", header=T)

[ o 3
",* [ ## Check that data was imported successfully T
E RHDSetup.ld # To see the structure of the data set including the number of observations, ti

str (Color)

Determine the numb
unique (Color$Plot)

# Create a matrix with first te
Tenplots = Color[Color$Plot<=8506, ]
# Check the structure of the matrix

str (Tenplots)

# This matrix has values for all of our color parameters for the first ten plo:




Running a Script on a PC

A Copy and paste into R console
OR
A Tinn-R & Open R, click on a line of your script, press Cirl

=] File Project Edit Format Marks Inset Search Options Tools | R Vlew Window Web Help

D@-lBelalalseqanunbl s e q e W fem e
[ Jifee T J %[ % %2 rem .J

W

= = = | | i X Server (connections and tests
n‘,"‘.‘ “”’.‘_‘?"" "!ﬁ“QADCustomlze Pi ( )
L -~ Configure »
Tools 2 x|
i T [ 288 my 3 - % Send » = no T
]Markup]Resuns] Spell IDatabase | ### This script vas ¥ kK and accompanies "The Intx
) — Editor: current
## Read in a .csv daf
I = # For PC # Control 4
OHColor = read.csv("C Eumem:s/ZOll Webinar Series
aIAII (k] Y j.-{’ Hotkeys (operational system)
£ Local Disk [C:) v # For Mac
&LocaIDisk[C:] CHColor = read.csv("/Users/h
Users eathermerk/Documents/eXtension/2011 Webinar Series/20090HColorSample.csv'|
A Heather Merk
[ My Documents ## Read in a .txt dataset
# For PC

CHColor = read.txt ("C:/Users/merk.9/Desktop/Documents/2011 Webinar Series

# For Mac
I: OHColor = read.txt ("/Users/heathermerk/Documents/eXtension/2011 Webinar S
v

## Check that data wvas imported successfully

# For small data sets

OHColor

# Alternative for small data sets
print (OHColor)

# Alternative for small data sets

< | 1 |

Lin 6/80: Col 16 Normal mode smNormal  Size: 2.91 KB




Running a Script on aMac

A Copy and paste into R console

OR
A Highlight line, press Command + Enter

o0 |=| Script20090HColorSample.txt =

a - z ,
@ (—'l | <functions> :J Q- Help search

#H Read in a .csv dataset
# For PC

3| OHColor = read.csv("C:/Users/merk.9/Desktop/Documents/2011 Webinar Series/20090HColorSample.csv", header=T)

4

5|# For Mac

6| OHColor = read.csv("/Users/heathermerk/Documents/eXtension/2011 Webinar Series/200%0HColorSample.csv",
header=1)

8| ## Read in a .txt dataset
a|# For PC
10 | OHColor = read.txt("C:/Users/merk.9/Desktop/Documents/2011 Webinar Series/20090HColorSample.txt", header=T)

12 | # For Mac
13 | OHColor = read.txt("/Users/heathermerk/Documents/eXtension/2011 Webinar Series/20090HColorSample.txt",

header=1)

15 | ## Check that data was imported successfully
16 | # For small data sets

17 | OHColor

18 | # Alternative for small data sets

19 | print(OHColor)

20 | # Alternative for small data sets

21 | summary(OHColor)

23 | # For large data sets

24 |# To see the first rows of data including header

25 | head(OHColor)

26 | # To see the last rows of data including tail

27 | tail(OHColor)

28 | # To see the structure of the data set including the number of observations, the number of variables, the
variable names, the number of levels of each variab1e|

29 | str(OHColor)

|

read.csv(file, header = TRUE, sep = "%, quote = "\"", dec = ".*, fill = TRUE, comment.char =™, ...) 7



Sample Data
A SolCAPPhenotypic data

A Processing tomato fruit e B

shape, color, quality data

A Scanned images analyzed
with Tomato Analyzer
software

A 20090HColorSample.xls
has color data from one
year in one location

A 20100HColorSample.xls
has color data from one
year in one location
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A Tab delimited or csvfiles
A Flat file

Data Format

A Missing data NA
A Headers & no spaces, no commasdsy), begin

with a letter

A B C D E F G H I J K L
1 Line Rep Year Loc Paraml | Param2 | Avgred | Avggreen | Avgblue | Avglum Avgl Avga
2 SCT_0001 1 2009 OH 0.81 94.87 | 142.86 64.24 48.14 | 89.87 | 37.34 | 29.28
3 SCT_0001 1 2009 OH 1.55 91.92 | 132.52 60.50 46.36 | 84.14 | 34.86 | 27.14
4 SCT_0001 1 2009 OH 1.17 87.32 | 142.92 68.52 54.04 | 92.62 | 38.35 | 27.46
5 | SCT_0001 1 2009 OH 1.49 94.71 | 125.71 56.97 44.78 | 80.18 | 32.98 | 26.26
6 | SCT_0001 1 2009 OH 1.26 90.78 | 131.81 61.14 47.31 | 84.20 | 34.91 26.60
7 SCT_0001 1 2009 OH 0.98 92.99 | 141.71 64.88 51.72 | 90.97 | 37.33 | 28.75
8 SCT_0001 1 2009 OH 0.47 93.45 | 139.05 62.67 47.01 | 87.53 | 36.38 | 28.58
9 SCT_0001 1 2009 OH 0.62 95.46 | 127.42 57.03 4496 | 81.07 | 33.25 | 26.91
10 SCT_0001 1 2009 OH 1.00 93.42 | 140.31 63.09 48.91 | 89.02 | 36.70 | 28.94
| 11 SCT_0002 1 2009 OH 0.99 88.47 | 132.11 64.34 50.16 | 85.70 | 35.69 | 25.22




Importing Data

A Scriptd Script20090HColorSample.txt
Aread.csv(ofilename.csvo, he
Aread. txt(ofilename.txto, he
A For PC8 note the direction of the slashes

A OO | Script20090HColorSample.txt

@ ( l | <functions> :J Q- Help search

~

-
o O

" (=~
w N e

| ## Read in a .csv dataset
# For PC
OHColor = read.csv("C:/Users/merk.9/Desktop/Documents/2011 Webinar Series/20090HColorSample.csv", header=T)

# For Mac

| OHColor = read.csv("/Users/heathermerk/Documents/eXtension/2011 Webinar Series/20990HColorSample.csv",

header=1)

## Read 1n a .txt dataset

| # For PC

OHColor = read.txt("C:/Users/merk.9/Desktop/Documents/2011 Webinar Series/20090HColorSample.txt", header=T1)

# For Mac
OHColor = read.txt("/Users/heathermerk/Documents/eXtension/2011 Webinar Series/20090HColorSample.txt"”,
header=1)




Learn Morel Importing Data

AR Development Core Team. R Data
Import/export [Online]. The
Comprehensive R ArchiveNetwork.
Avallable at: http://cran.r -project.org
(verified 9 Sept 2011).



Checking Data i Small Data Sets
ONLY!
A object or print(object)
A summary(object)

15 | ## Check that data was imported successfully

16 | # For sma 11 data sets

18 | # Alternative for small data sets

19 | print(OHColor)
20 | # Alternative for small data sets
21 | summary(OHColor)




Checking Data 1 Head & Tail Commands
A head(object)

I See first rows of data including header
A tail(object)
I See last rows of data including header




