R with Rcmdr:
BASIC INSTRUCTIONS

By Murray Logan
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1. RUNNING & INSTALLATION R UNDER WINDOWS
1.1. Running R and Rcmdr from CD
1.1.1. Toload up R

1.
2.

Goto the directory rw2000/bin/

Run the executable file Rgui.exe
This will start R. Note that R itself is a command driven program, the menus are provided by an
add-in package called Rcmdr (see section 2).

1.1.2. Toload up Rcmdr

gtools 7
hier.part
Hmisc
R
Select the Packages menu (from the Rgui window) et
MasS
Matriv
Select the Load packages.. submenu e
The Select one window will appear from which you need to select Rcmdr and | |piere
click the OK button i
This will load up the Rcmdr package and a new window will appear (see fig-
ure 2) 5
sandwich
spatial e
oK Cancel

1.2. Installing from CD

To install R and all the packages used on the CD (including Rcmdr) onto your own computer:

1.

Run the file called install.bat that is in the top(root) directory of the CD

2. Follow the prompts and allow it to install in the default position

3. Once it has installed, a menu and desktop icon will be included
4.
5

The install.bat will then automatically install all the packages into their correct locations

. Rand Rcmdr can then be run locally (without the CD) by the same instructions as in sections 1.1.1

and 1.1.2 respectively.
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Figure 1: RGui - R 2.0.0 for windows. When running Rcmdr, Ba€onsolewindow is rarely examined. All

Close graphs produced by Rcmdr will appear irRaGraphics window within RGui. The Data Editor window is a
spreadsheet called froRcmdr that can be used to create and modify data sets. Note, that bdgh@naphics
Quit andData Editor windows are not initially present - they only appear as required.
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1.3. Downloading from R web page
e http://cran.r-project.org/bin/windows

Whilst R, Remdr and all of the other packages required can be downloaded from the above site, some
menus and dialog boxes of the official Remdr package have been added and/or modified by Murray
Logan to better suit Bio3011 students. As a result, some of the procedures documented in this manual
are not available with the standard Rcmdr download.
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2. Rcmdr

Although R itself is a command driven statistical package, in recognition of the difficulty most students
experience while learning to use command driven software, a package (Rcmdr) has recently been
included that enables most basic statistical procedures to be performed using a graphical user interface
(menus, buttons, boxes, etc).

To enable easy use of R (and Rcmdr), some additional procedures have been developed for Remdr by
Murray Logan. These procedures extend the capacity and coverage of Rcmdr to include all topics and
procedures relevant to Bio3011.

Hereatfter, all procedures will relate to Rcmdr (the Rgui window) unless otherwise specified.

R Commander 10l
Fle Edil Data Statitice Graoks Modsle Cisribuions Help
B voaset st ssin detosety | Euituota s Ve v st wodel | b v ot | Submi]|
) A
L =— Model panel
View dat set button
Edit data set buttor
Data set panel
—~ | | ogger window
A o
|
Output window
|
| il

Figure 2: Remdr GUI
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3. Data files

It is possible to have multiple data sets open at any time. As a result, each data set must be given a
unigue name by which it can be referred to and identified with.

3.1. Generating a new dataset using the R spreadsheet

Note that the spreadsheet offered by R is at this stage very rudimentary and offers only very limited
editing facilities. R users usually use command-line procedures for data entry and dataset creation.
Consequently, it is generally recommended that for serious data entry, a package such as excel should
be used. The data can then be imported into R (see section 3.2.3).

1.
2.

Select the Data menu

Select the New data set... submenu
The New Data Set dialog box will appear.

Enter a name for the data set

Click the OK button
The R DataEntryWindow (R’s graphical spreadsheet) window will appear within RGui. Switch
control to Rgui using either Alt-tab or the Windows navigation buttons.

Clicking on a column heading and selecting Change Name from the resulting pop-up menu enables
variable names to be customized.

Data are added by entering values in the cells

Close the R DataEntryWindow window and the dataset will be created. You will notice that the
Data set panel now displays the name of the newly generated dataset.
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3.2. Opening an existing data file
3.2.1. Comma delimited text files - CSV

1.
2.

Select the Data menu

Select the Import data.. submenu

. Select the from text file.. submenu

The Read Data from text file dialog box will appear.

Provide a name for the imported data set (can
be any name does not have to match the name
of the file being imported). This is the name
used to access the data once imported.

. Select Commas as the Field Separator. This

specifies how the columns are delimited (sepa-
rated).

. Click the OK button.

The Read Data from text file dialog box will ap-
pear.

Locate and select the file you wish to import (for
Bio3011 these will always have the *.csv file ex-
tension). The data should now be ready to use.

To view the data set, click on the View data set
button from the main R commander window.

Read Data From Text File

|0 ]

Enter namne for data zet: iDalaset

Variable names in fle: W

Missing data indicatar: iNﬁ

Field Separator

Wwhite space ©
Commas 0
Tabs .

Other ' Specify: i

Decimal-Foint Character
Period [] i+
Comma [] £

ak. I Cahicel I

Help l

The data are arranged in rows and columns - each row contains the data for one replicate unit. The
top line of the file consists of variable names (i.e. names of each column). Each column represents
a variable, and column names can consist of any number of characters (e.g. WEIGHT or LENGTH or
NUMBER), however they must each begin with a letter rather than a number and cannot contain the
following characters (_, $% "~ & #*). Missing data are represented by a full stop (.). R will ignore these
in the analysis. Make sure you distinguish missing values, where you have no data, from zeros, where
you have data but the value was zero.
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3.2.2. SYSTAT or SPSS files

1.
2.
3.

7.

Select the Data menu
Select the Import data.. submenu

Select the from SYSTAT data set.. or from SPSS data set.. submenu
The Import SYSTAT data set or Import SPSS data set dialog box will appear.

Enter a unique name to be assigned to the imported data set. Remember that while this can be any
name (and doesn’t necessarily need to be the same as the name of the imported file), a name that
describes the data set is recommended.

Keep any other default options and click the OK button

Locate the file you wish to import and click the OK button.
The data should now be ready to use.

To view the data set, click on the View data set button from the main Rgui window.

3.2.3. Excel files

At this stage, R does not support the native excel format. However, an excel sheet can be saved (in
excel) as acomma delimited text file (*.csv) . This can then be imported directly into R (see
section 3.2.1)
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3.3. Saving a data file
1. Select the Data menu
2. Select the Active data set.. submenu

3. Select the Export active data set.. submenu

The Export Active Data Set dialog box will ap-

pear.

4. UN-check the Quotes around character val-
ues.

5. Select Commas as the Field Separator. This
specifies how the columns are delimited (sepa-

rated).

6. Click the OK button.
The Export Data from text file
appear.

7. Supply a filename and path for the output file (for
Bio3011 always use a *.csv file extension). The

data should now be saved.

dialog box will

Expont Active Data Set

Wwiite variable names: v
Y/rite 10w names: v
Quotes around character values: [
Missing walues;
Figld Separator
Spaces

Tabs i

Commaz

ak. l Cancel

-

sl B3

Help l
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3.4. Examining and editing data files

Viewing

1.

Click the View data set to view a data set

A window containing the data set will appear.
Note that the data in this window cannot be
edited, only viewed.

3.5. Data Transforms

1.
2.

. Select the Compute new variable..

Select the Data menu

Select the Manage variables in active data
set.. submenu

submenu
The Compute New Variable dialog box will ap-
pear.

unique name) in the New variable name box

Enter an transformation expression (see Ta-
ble 1) in the Expression to compute  box

Click the OK button

A new variable (containing the transformed data)
should now have been added to the data set.
Confirm this by viewing the data set (see sec-
tion 3.4).

Editing

1.

anablel
Enter the name of a new variable (should be a I SIEHLE &

Click the Edit data set
The R DataEntryWindow dialog box will ap-
pear.

Make any alterations to the spreadsheet (note
that it is a fairly primitive spreadsheet)

Click the Quit button. The changes are now
made. Note that this only alters the data in mem-
ory, not in the original file. To apply the changes
to the file, save the data set using the instruc-
tions in section 3.3.

Compute New Yanable ==
Cument wanables [list only)
-
-
Mew variable name Expression to compute
!Iog\-"aliable'l I—log [Varish lel]l
T |

[ o |

Cancel I Help l
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- Table 1 Common data transformations
(‘ F:}) ) Nature of data Transformation R Expression

\N Measurements (lengths, weights, etc) loge log( VAR)
Measurements (lengths, weights, etc) log10 log( VAR,10)
RUNNING &.... Counts (number of individuals, etc) v sqrt( VAR)
Remdr Percentages (data must be proportions) arcsin asin(sqrt( VAR))
Data files scale (mean=0,unit variance) scale( VAR)
Summary Statistics where VAR is the name of the vector (variable) whose values are to be transformed.

Two sample tests
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3.6. Selecting subsets or subgroups of data

1.
2.

. Select the Subset active data set..

Select the Data menu

Select the Active data set.. submenu

submenu
The Subset Data Set dialog box will appear.

If all the variables are to be retained, ensure that
the Include all variables check-box is checked.
Otherwise, select the variables to retain from the
Variables box.

Enter a subset expression (see Table 2) in the
Subset Expression box

Enter a name for the subset data set into the
Name for new data set box (for example, sub-

|0 ]

Subset Data Set

Include all variables [

OR
Wariables [zelect one or mare)
" ariablel ‘:j
" ariable? J

Subset expression
[Variablel < 100
i I
Mame for new data set
[SubsatDatased

(1]% l

Canicel l

Help I

Table 2 Listing or referencing subsets of the

setDataSet). This should be a unique name that data

enables the data set and its contents to be easily
recognized for future use.

Click the OK button

A new data set (containing only the defined sub-
set of the data) should now have been created.
Confirm this by viewing the data set (see sec-
tion 3.4).

3.7. Reordering factor levels

Consider the following data set. There are three levels of the categorical variable (Factor) and they
appear in alphabetical order. In fact even if they were entered in an alternative order, when R (or any
other statistical software) compiles the list of the levels of the categorical variable in memory, by default
the levels are placed in alphabetical order. While the order of factor levels is not important for statistical
analyses, sometimes when generating graphs it is more preferable to have the levels ordered differently.
For example, it is more preferable for a graph that summarizes the data in table 3 to order the levels
of Factor as Low, Medium, High rather than alphabetically (High , Low, Medium). Table 3 Listing or

Selection Command
Values of Var less than 50 Var <50
The first 10 values in Var Var [1:10]
The 20th to the 50th value of Var  Var [20:50]
Only those entries whose values  Var=="High'’

of Var are High
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\ F:*) / DV Factor
PX 16 High
RUNNING &... 12 ngh
1 Low

Rcmdr
Data fil ‘ Lo

Fates - 5 Medium
Summary Statistics 7 Medium

Two sample tests

Correlations and. .. 1. Select the Data menu

= | ]

Reorder Factor Levels

ANV 2. Select the Manage variables in active data ,
Analysis of frequencies set.. submenu hesEkl ._l
Multivariate analysis

3. Select the Reorder factor levels.. submenu =
The Reorder Factor Levels dialog box will ap- | name far factar
pear. [(same az onginal»
Make ordered factar [

Graphs

Saving results

Common problems. ..

4. Select the categorical (factor) variable whose

Close

Home Page | levels you wish to reorder from the Factor box. o | carcel | Help I
Title Page | 5. Click the OK button
You will be warned that the variable already ex- _
X
4« | 44 | ists, this is OK, press the Yes button Reardet LRy !.
p | , | The Reorder Levels dialog box will appear. 0l Levels Mew order
. The current order of the levels in the factor will High E
Page 13 of 43 | be presented. Using the entry boxes, provide a | | qu ﬁ'
new order. A 1 indicates the first in the order. :
M edium E
Go Back | i
. Click the OK button
Eull Sereen | The factor will be reordered. Note that this only £ Baes
affects how R internally considers the ordering

Quit

of factor levels. It will not visibly alter the data
set or file in any way.
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3.8. Converting numeric variable to a factor

Generally, factors (categories) are entered as words. When this is the case R automatically recognizes
the variable as a factor and therefore a categorical (rather than continuous) variable. However, occa-
sionally the levels of a categorical variable may be numbers. For example, you might have a categorical
variable to depict the water depth at which samples were collected. Samples may have been collected
at 0, 5, 10 and 15 meters below sea level. In this case, your factor levels are 0, 5, 10, and 15. However,
as these are numbers (rather than words), R will not automatically consider the variable as a category.
It is possible, however, to convert such a numeric variable into a factor variable.

Table 4 Listing or referencing subsets of the data

DV Depth
16 0

12 0

1 5

3 5

5 10

7 10
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1. Select the Data menu

2. Select the Manage variables in active data
set.. submenu

3. Select the Convert numeric variable to factor..
submenu
The Convert Numeric Variable to Factor dia-
log box will appear.

4. Select the variable to be converted into a factor
from the Variable box.

5. Select the Use numbers option

6. Click the OK button
You will be warned that the variable already ex-
ists, this is OK, press the Yes button
The variable will be converted into a factor. Note
that this only affects how R internally perceives
the variable type. It will not visibly alter the data
set or file in any way.

3.9. Switching between different loaded data sets

1. Click on the Data set display panel in the RGui
window
The Select Data Set dialog box will be displayed

2. Select the required data set

3. Click OK

Convert Numeric Yarnable to Factor | _ (O] =]

Wariable [pick one]

=
D' 5 Use numbers 1O

Factor Levels

Supply level names

Mame for factor

Eame az wariabler

(1]% I

Cancel I

Help I

Select Data Set I

[ ata Sets [pick one]

[ atazet _1'

D atazet]

D atazet? ll

x|

Cancel i Help I
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(_ = 4. Summary Statistics
\tFJ) ) 4.1. Univariate

N 1. Select the Statistics menu

RUNNING &... .
Remdr 2. Select the Summaries.. submenu T EE
Data files 3. Select the Basic statistics.. submenu Lab'ebram?kft ab
Summary Statistics The Basic Statistics dialog box will appear. abete ol =
Two sample tests . B
. 4. Enter a name for to call the resulting table of =l
Correlations and... . L. o Mean W
summary statistics - the default name is usually = v Sample size [V
ANOVA fine. v v SEM ~
Analysis of frequencies Sl o v
. . Standard deviation M
Multivariate analysis 5. Select the variable(s) to summarize from the | . e
X nterquantiles v quantile range ! /.75
Graphs Va-”a-ble bOX Confidence Interval M confidence:!.QS
Saving results . .. Summarize by gruups...l
g 6. Select the required statistics
Common problems. .. S ] Cancel I
7. Click the OK button

output window.
Title Page

IRIBIS g | A table containing the statistics will appear in the
4.2. Bivariate
44 | 44 |

Follow the steps outlined in section 4.1 above. In addition, click the Summarize by groups.. button
and select a grouping variable. A table containing the statistics will appear in the output window. Note,
it is not possible at this stage to summarize the statistics by groups for multiple variables at a time!
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5. Two sample tests

Table 5 Example of the general format of data for two sample tests

DV v

1 Exp

2 Exp

3 Exp

3 Control
5 Control
8 Control

5.1. Independent t-tests

1. Select the Statistics menu

2. Select the Means.. submenu

3. Select the Independent samples t-test..  sub-
menu
The Independent Samples t-Test dialog box
will appear.

4. Select the grouping (categorical) variable from
the box. Note, this variable must contain two
groups. Once selected, a label will appear to
inform you of which groups are being compared
(and the direction of the comparison).

5. Select the response (dependent) variable from
the Response box.

6. For pooled variance t-test select the Yes option
for Assume equal variances?, otherwise select
No

7. Click the OK button

The results will appear in the output window.

Independent 5 amples t-Test

Groups [pick one)

Difference:  Grpl - Gip2
Alternative Hypothesis

Confidence Lewvel

Response % anable [pick one)

| | Cif ]

Azsume equal vanances?

Two-sided () I.95 Yes (o
Difference < 0 Mo C
Difference > 0

Qg ] Cancel l Help i
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( : 5.2. Mann-Whitney-Wilcoxon test
D) -
\[F-\))K 1. Select the Statistics menu

2. Select the Non-parametric tests.. submenu I

RUNNING &...
Remdr 3. Select the Two sample Wilcoxon test..  sub- = Graues [pick ane) ki s3pakiss ¥asjas Rick che|
atales gl lﬁﬂ TE—
Summary Statistics The Two-Samples Wilcoxon Test dialog box B = £
Two sample tests will appear. Difference:  Grpl - Grp2
Correlations and... 4. Select the grouping (categorical) variable from = #ltemative Hypathesis Tupe of Test
ANOVA the Groups box. Note, this variable must contain =~ Twe-sided & Default g
Analysis of frequencies two groups. Once selected, a label will appearto | Difference <0 Exact o
Multivariate analysis inform you of which groups are being compared = pierances 0 W
Graphs (and the direction of the comparison). Merstel apilspimationeih =
:\:::jor:?:;emsm 5. Select the response (dependent) variable from ISR

the Response Variable box. ok, I Cancel i Help I

The results will appear in the output window.

ml 6. Click the OK button

Title Page

< | >y | 5.3. Paired t-test

Table 6 Example of the general format of data for paired t-test

Close

Quit

< | > | Variablel Variable2
1 2
Page 18 of 43 | 2 4
3 3
Go Back | 3 4
5 7
Full Screen | 8 10
[
e ]
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e 1. Select the Statistics menu
' @ Paired t-Test = B
\_F\S/ 2. Select the Means.. submenu
First wariable [pick one] Second variable [pick one]

RUNNING & 3. Select t.he Paired t-test.. submgnu \ariable] s =
comd The Paired t-Test dialog box will appear. V ariable2 5 Variable2

cmar -
Data files 4. Select one of the paired variables from the First =~ ‘lemative "'”W;*l‘“i* ngnﬁde”ce =
Summary Statistics variable box. Lisrlil < I

Difference < 0
: 5. Select the other of the paired variables from the | pifersrces0
Correlations and. . .

Second variable box.
ANOVA Q. I Cancel | Help I

Two sample tests

Analysis of frequencies 6. Click the OK button
Multivariate analysis The results will appear in the output window.
Graphs

Saving results

Common problems. ..

Home Page |

Title Page

KIExN
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6. Correlations and Regression

Table 7 Example of the general format of data for paired t-test
a) Correlation b) Regression

Variablel | Variable2 DV v
1 2 1 2
2 4 2 4
3 3 3 3
3 4 3 4
5 7 5 7
8 10 8 10

6.1. Correlation
1. Select the Statistics menu
2. Select the Summaries.. submenu

3. Select the Correlation.. submenu

The Correlation dialog box will appear. Correlation

Y ariables [pick two or more)

4. Select the variables to be correlated from the

Variables box. To select multiple variables, hold bl
the CNTRL key while making selection. ariable3
" ariabled _e-_!

5. Select the appropriate correlation type (Pearson | Tupe of Earelatiors

is defau|t)_ Pearzon product-moment (%

) Spearman rank-order o

6. Click the OK button Ksndsl ~
endall's tau

The results will appear in the output window. If
two variables were selected, the full correlation

Ok, I Cancel

output (including t-test and confidence intervals)

= E3

Help l

is generated. If more than two variables are se-
lected, a matrix of correlation coefficients and a
matrix of associated probabilities (uncorrected)
are generated.
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( p— 6.2. Simple linear Regression

QX [D) Note that it is also possible to follow the steps for ANOVA in section 7.1
1. Select the Statistics menu

RUNNING & 2. Select the Fit models.. submenu
Rcmdr
Data files 3. Select the Linear Regression.. submenu : i ,
Summary Statistics The Linear Regression dialog box will appear.  EERREUEIIL IS S
Two sample tests 4. Enter a name for the mOdel OUIpUt- ThIS can be ;:T;a:i:ev:i[ar;;d;lics:i:l]odel.:ixplanatory variables [pick one or more]
Correlations and.... any name but should be informative enough t0 | Er—l =
ANV remind you of what statistic was performed i # ] i#
Analysis of frequencies ] S
i A e 5. Select the response (dependent) variable from EET T
Graphs the Response variable box. T |
Saving reslts 6. Select the predictor (independent or explana- o |t | e |
Common problems... tory) variable from the Explanatory variable box.

Home Page | 7. Click the OK button

The summary of the results will appear in the
Title Page | output window.

KIExN
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6.2.1. Regression ANOVA table

(\[@ 1. Select the Models menu
2. Select the Hypothesis tests.. submenu 6.2.2. Regression diagnostics
RUNNING &...
o 3. Select the ANOVA table.. submenu 1. Select the Models menu
Data files T2 AMVE (ElelS elElog (e milll Elpfeel: 2. Select the Graphs.. submenu
Summary Statistics 4. Select the model for which the ANOVA table is I .
. . . Select the Basic diagnostic plots.. submenu
Two sample tests to be generated - this is the name you provided . . : .
_ when you performed the Regression analysis A set of four diagnostic plots will appear in a
Correlations and. .. graphical window.
ANOVA

5. Click the OK button
The regression ANOVA table will appear in the

ATIMENET EEL S R Commander output window.
Graphs

Analysis of frequencies

Saving results

Common problems. ..

Home Page |
Title Page |

KIExN
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Go Back
Full Screen

Close
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Quit
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7. ANOVA

See table 5 for an example of the data format for single factor ANOVA.

r
1
2.
3

. Select the Linear model..

.1. Single factor ANOVA

. Select the Statistics menu

Select the Fit models.. submenu

submenu
The Linear Model dialog box will appear.

Enter a name for the model output in the Name
for model box. This should be a unique name
that enables the resulting model and its contents
to be easily recognized for future use.

Double click on the dependent variable in the
Variables box. This will add the dependent vari-
able to the text box on the left hand side of the ™
under Model formula

. Double click on the categorical variable (the fac-

tor variable) in the Variables box. This will add
the categorical variable to the text box on the
right hand side of the under Model formula

Click OK
A summary of the ANOVA results will appear in
the output window.

7.1.1. ANOVA table

Follow the steps outlined in section 6.2.1.

7.1.2. ANOVA diagnostics

Follow the steps outlined in section 6.2.2

Linear Model =]

Enter name for model: | Lineartodel. 1

‘“Yariables [double-click to formula)

factor? [factar] :j

Model Formula: + i 2 | £ |Fing| - | = | [ | ] |
ldv 2 Ifactor‘ll
i E 2|
Subset expression
l<aII valid cases:
Il I

ok I Cancel I Help I
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(_ - 7.2. Post-Hoc Tukey’s test
\E)S/ 1. Select the Models menu

2. Select the Hypothesis tests.. submenu

RUNNING &...
Remdr 3. Select the Tukeys test.. submenu
Data files The Tukey’s test dialog box will appear. Tukey's test [_[O]

S Statisti . . .
AR STESHCS 4. Select the categorical (factorial) variable from

the Factor list. Factor [pick one]

Two sample tests

Correlations and. .. == ;I
ANOVA 5. Click the OK button
Analysis of frequencies The Tukey’s tests will appear in the output win- |~ I"*=* |
G ey dow. The tests are labeled a little strangely.

Each test (row name) gives the factor name ak Cancel

Graphs . .
and level minus a different level of that factor

Saving results

name. For example, if the factorial variable
was called TREAT and there were three lev-
— els of this factor (High , Low, & Medium) then

—I one of the tests (rows) might be labeled as

Common problems. ..

Title Page TREATHigh-TREATLow.

KIExN

Page 24 of 43
Go Back
Full Screen

Close
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Quit
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m 7.3. Planned Comparisons
\_ﬁ:—()s 1. Select the Models menu

2. Select the Hypothesis tests.. submenu

RUNNING &...
Remdr 3. Select the Planned Comparisons.. submenu
Data files The Planned Comparisons dialog box will ap-
Two sample tests 4. Select the categorical (factorial) variable from
Correlations and.. . the Factor list. A matrix will be initiated with the = Factar [pick ane
ANOVA levels of the categorical variable used as the row
Analysis of frequencies names. There will be n-1 columns (where n is
Multivariate analysis the number of levels in the categorical variable),
Graphs reflecting the maximum number of planned com-  Coptrast Mame: | Grpd, s GpE |2
Saving results parisons allowable. It is possible to define (n-1) - 1 |
Common problems. . planned comparisons, although, it is not neces- — —
sary to define this maximum number of compar- b d
Home Page | isons. For example, you can decide to define = q
only a single comparison.
Title Page | ok Lancel
5. Enter a name for each comparison you intend to

<« | > | define in the Contrast Name: box(es)

6. Enter the contrast coefficients in each column.

7. Click the OK button
Page 25 of 43 The planned comparisons (as t-tests) will be dis-

played in the output window.
Go Back

Full Screen

Close

(Ll E

Quit
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( 7.4. Factorial ANOVA

\F-_‘)) 1. Select the Statistics menu
2. Select the Fit models.. submenu
RUNNING &...
Remdr 3. Select the Linear model.. submenu
Data files The Linear Model dialog box will appear.
Sty Sl 4. Enter a name for the model output in the Name
Two sample tests for model box. This should be a unique name
Correlations and. .. that enables the resulting model and its on- tapje g Example of the general format of factorial
ANOVA tents to be easily recognized for future use. data
Analysis of frequencies . . . DV Factorl Factor2
- : 5. Double click on the dependent variable in the : -
Multivariate analysis . S - | 10 Big High
Variables box. This will add the dependent vari- 5 NVediom Hiah
Graf’hs able to the text box on the left hand side of the = Srral H'gh
Saving results ~ under Model formula ma '9
Common problems. .. 11 B'Q ngh
6. Double click on a categorical variable (the fac- | 7 Medium High
Home Page tor variable) in the Variables box. This will add | 1 Small High
the categorical variable to the text box on the | 7 Big Low
Title Page right hand side of the under Model formula 5 Medium Low
. . 4 Small Low
7. Click on the * button. This symbol means 5 Big Cow
‘crossed’ and is an abbreviated way of meaning -
. . . : 8 Medium Low
include the two terms either side of this symbol
6 Small Low

plus their interaction.

Page 26 of 43 . . i
. Double click on the other categorical variable

(factor variable) in the Variables box. This will

Go Back . :
add the categorical variable to the Model for-
Full Screen mula
9. Click OK

Close A summary of the ANOVA results will appear in

the output window.

e

Quit
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7.5. Simple main effects

Following a factorial ANOVA with a significant interaction, it is usual to attempt to examine the simple
main effects. That is explore the effect of one of the factors for each level of the other factor(s). There

are a number of steps involved in this procedure.

1. Perform global ANOVA

2. Analyze the effect of one factor for each level of the other factor(s)

- the fully factorial ANOVA (see section 7.4)

- for example, for the data

set in table 8 we might decide to analyze the effects of Factorl separately for each level of Factor

2

(a) Select the Statistics menu
(b) Select the Fit models.. submenu

(c) Select the Linear model.. submenu Cincaihioite] =10 ]
The Linear Model dialog box will appear. Enter name for model [Lineatodelz |
(d) Enter a name for the model output in the Ef,"ab'es osciialado fmm_ﬂwa]
Name for model box. This should be |Fasterl [factar]
a unique name that enables the resulting ' " iz
model and its contents to be easily recog- =~ eedfomis - F ] ¢ Lefofamd -] f0]
nized for future use. E’ = . i;jm‘ 5
(e) If you have just performed the fully facto- = Subsetespression
rial ANOVA prior to this step, then the previ- _jlia ctor2 == Highl >
ous model will already be setup. Retain this
model the main factor you wish to explore oc | _cocs | oo |

(Factorl in the example in table 8) and
remove the other factor(s) from the model
(just delete the words including the * sign).

(f) Use the Subset Expression box to indicate one level of the other factor (in this case Factor2 )
in a similar way to described in section 2. In our example, to analyze the effects of Factorl on
, the statement in the Subset Expression box would be:

DV for just the High level of Factor2
Factor2 == ’High’

(g) Click OK

A summary of the ANOVA results will appear in the output window.
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3. View the ANOVA with the correct residual

term

(a) Select the Models menu

(b) Select the Hypothesis tests.. submenu
(c) Select the ANOVA table.. submenu

(d)

()

(®)

The Anova table dialog box will appear.

Select the model for which the ANOVA table
is to be generated - this is the name you pro-
vided when you performed the above anal-
ysis

Select the model for which the fully factorial
ANOVA (Global) - this is the name you pro-
vided when you performed the fully factorial
analysis and is used to provide the correct
error term for the simple main effects.

Click the OK button
The simple main effects ANOVA table will
appear in the R Commander output window.

Main effects model

Anova table

Modelz [pick one)

Lineartd adel. 1 ‘ :—!
=~

Error terms model [pick ong)

e
Lineartodel. 2
=l

K.

Cancel

]|

Global ANOVA model
(for residual terms)
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( — 8. Analysis of frequencies
\(F:*) 8.1. Goodness of fit test

RUNNING &...

1. Select the Statistics menu

2. Select the Summaries.. submenu

Remdr Frequency Distribution = |
Data files

3. Select the Frequency distribution  submenu

Summary Statistics The Frequency distribution  dialog box will ap- \ariahle [pick one)

Two sample tests pear. ‘_l
£

Correlations and. ... factaor]

4. If you are working from a data file in which
the counts have not bee compiled, select the
categorical variable from the Variable list. Al-

ANOVA

factor?
|

Analysis of frequencies

A I ternatively, if the counts have already been = Mumber of Columns: |_| | 2
Graphs compiled, specify the number of categories Eriaria ke
Saving results with the Number of columns slider and en- ;
Common problems ... ter the counts manually in the Enter counts ta- Categoryd, | CategoryB
ble. Note, that the column titles by default are !Dhg 28 IE
IRIBIS g | 1, 2... These can be changed to more mean- o
ingful names by editing the entries (e.g Male & Enter expected rafi:
Title Page | Female). Categamd, | CategorgB
« | " | 5. Enter the expected frequencies or frequency |=p 3 q
ratio in the Enter expected ratio table ok I Cancel l
6. Click OK
Page 29 of 43 A table of observed and expected values as
well as a goodness-of-fit test (Chisq) will ap-
Go Back pear in the output window.

Full Screen

Close

(Ll E

Quit
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Go Back

Full Screen

Close
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8.2. Contingency tables -

Table 9 Example of the
compiled frequency data

un-compiled counts
general format of un-

Categoryl Category2
Male Dead
Female Dead
Male Dead
Female Alive

1. Select the Statistics menu

2. Select the Contingency Tables..

submenu

3. Select the Two-way table submenu The Two-
way table dialog box will appear.

4. Select the row and column variables (it doesn’t

matter which variable is row and which is col-
umn) from the list boxes

5. Select the Chisquare test of independence
and Residuals options under Hypothesis Tests

6. Click OK

A table of observed values, the Pearson’s Chi-
squared test output and a table of residuals will
appear in the output window.

Two-Way Table i

Fowa wariable [pick one]

Categoryi

Category2

=
Compute Percentages

Fow percentages €
Column percentages €
Mo percentages O

Hypothesiz Tests

Column variable [pick one)

Categom

Categaonys

Chizquare test of independence W
Residualz I
Frint expected frequencies (I
Fisher's exact test r
Subzet expression
[<all valid cases:
A I
ok ] Cancel I Help I
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( . 8.3. Contingency tables - pre-compiled counts

o)) -
QURY 1 selottne stastes men. =" Enter and Anbzo TooWay Table - MISIES]

2. Select the Contingency Tables.. submenu

RUNNING &... ) Mumber of B ows: | I 2

Remdr 3. Select the Enter and analyze two-way table Number of Columns: [_|_| 2
Data files submenu The Er_lter and analyze two-way ta- Eole ol

Summary Statistics ble dialog box will appear. WMae |Femal

WSS 4. Specify the number of rows and columns with |~ IPzad |20 |15

COME LTS ATy oc the corresponding sliders. Note, it does not = I4lve |40 |34

100 matter which of the two categorical variables = Lompule Percentages

Analysis of frequencies you use as the row and which as the column = Rowpercentages

Multivariate analysis variable Column percentages

Graphs Mo percentages O

. 5. Enter the counts and the variable categories
Saving results

manually in the Enter counts table. Byt Tosts
Common problems. .. Chizquare test of independence v
6. Select the Chisquare test of independence B esiduals v
Home Page and Residuals options under Hypothesis Tests ; :
Frint expected frequencies r
Title Page 7. Click OK Fisher's exact test [

A table of observed values, the Pearson’s Chi- ’—I
squared test output and a table of residuals will oL
appear in the output window.

Cancel l Help I

Page 31 of 43

Go Back

Full Screen

Close

Quit

dudddzall
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9. Multivariate analysis

Table 10 Example of the general format of data for multivariate analysis in R

Variablel Variable2 Variable3 Variable4
Sitel 1 0 5 34
Site2 0 0 8 21
Site3 7 9 3 17
Site4 9 12 5 6
Site5 9 12 5 6

Home Page

Title Page

Page 32 of 43

Go Back

Full Screen

Close

Quit
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9.1. PCA - Principal components analysis

Need to have variables (e.g. species) in columns and samples (e.g. sites) in rows

1.
2.
3.

Select the Statistics menu
Select the Dimensional analysis.. submenu

Select the Principal-components analysis
submenu The Principal-components analy-
sis dialog box will appear.

Select the variables from the Variables list

Select Analyze correlation matrix  to base cal-
culations on a correlation matrix, otherwise co-
variance matrix is used

Select Screeplot
Select Ordination

Click OK

The component loadings and component vari-
ances will appear in the output window. Inthe R
Console window of RGui will be prompt you to
hit the <Return> key to cycle through two fig-
ures to be drawn on the newly created Graph
window within (RGui. The first of these figures
is a screeplot, and the second is the ordination
plot.

Principal Components Analysis

“ariablez [pick two ar mare|

variabled

Subzet exprezzion

l<al| walid cazes:

A [

Analyze comelation matris v
Screeplot v
[Ordination plat v

Add principal componants to data sst [

OF. I Cancel l

Help



http://

( _ 9.2. Distance measures

=
\ F-:’) / Need to have variables (e.g. species) in columns and samples (e.g. sites) in rows (as row names )
-I \S 1. Select the Statistics menu : : 1w
RUNNING & 2. Select the Dimensional analysis.. submenu _ _ :
Rcmdr Enter name faor distahce matris iDatasel.chs
Data files 3. Select the Distance measures submenu The | “anables [pick b or more]
Summary Statistics Distance measures dialog box will appear.  ariabla]

able2
Two sample tests 4. Enter a name for the resulting distance matrix. o
By default, Rcmdr will append the suffix .dis  t0 | 1,0. of Distances

ANV the name of the currently active data set. BrayCutis &
Analysis of frequencies

Correlations and. ..

Multivariate analysis 5. Select the variables from the Variables list E:::'ji:” :
Srepelie 6. Select the type of distance measure from the | arbattan ¢
iy et blueType of Distance list of options Kl
Common problems. ..
7. Click OK ak, ] Cancel I Help I
Home Page | The distance matrix (rectangular) will appear in
the output window.
Title Page |

9.3. MDS - Multidimensional Scaling

44 4 2 . L o .
J—l Need to provide a rectangular dissimilarity matrix (in dist format - the format output from the Distance()
procedure, see section 9.2)

Page 34 of 43
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Full Screen
Close

Quit
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w npoE

Select the Statistics menu
Select the Dimensional analysis.. submenu

Select the Multidimensional scaling submenu
The Multidimensional scaling dialog box will
appear.

Select a distance matrix from the Distance ma-
trix listbox//An additional listbox will be added to
the bottom of the Multidimensional scaling dia-
log box. This lists the variables in the distance
matrix. Select 3 or more to include in the MDS.

. Enter a name for the resulting output (scores,

and stress value) in the Enter name for model:
box

Select the samples from the Samples list
Select Shepard to include a Shepard diagram

Select Configuration to include the final config-
uration plot

Click OK

The final coordinates and stress value (as a per-
centage) will appear in the output window. In the
R Console window of RGui will be prompt you
to hit the <Return> key to cycle through two
figures to be drawn on the newly created Graph
window within (RGui. The first of these figures is
a Shepard diagram, and the second is the con-
figuration plot.

Multidimensional 5caling

Diztance matris [pick one]

=100 x|

Enter name for model: tDataset.mds
Humber of dimenzsions: E_EH-
Shepard diagram W

Final configuration [

oF, Cancel ]

Samplesz [pick three or more]
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Home Page

Title Page
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[ ]
KIExN
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10. Graphs
10.1. Scatterplots

1.
2.

Select the Graphs menu

Select the Scatterplot.. submenu
The Scatterplot dialog box will appear.

. Select one of the variables (usually a indepen-

dent or predictor variable) from the x-variables
list box

Select another variable (usually a dependent or
response variable) from the y-variable list box

Select the Marginal boxplots option to include
boxplots in the margins

Select the Least-squares line option to include
a regression line of best fit through the data

Select the Smooth line option to include a
lowess smoother through the data

. Click OK

A scatterplot will appear in a graphical window
of RGui.

Scatterplot

w-vanable [pick one)

’—:J
TN

=
Identify paints
Jitter w-variable I_
Jitter p-vaniable r
Marginal baxplats W
Least-squares line W
Smooth Line v

50

Span for smooth [—-jj—

Subszet expression

I<a|| valid cases:
A I

Plot by groups.... I
()8 I

Cancel l

y-yanable [pick one)

l:|
v

Help

IS E3
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( : 10.2. Boxplots

\(F_J ); 1. Select the Graphs menu

2. Select the Boxplot.. submenu
RUNNING &...

o The Boxplot dialog box will appear. Boxplot BEE
Data files 3. Select the dependent variable from the Variable | “ariable [pick one]
Summary Statistics list -:l
Two sample tests 4. To generate separate boxplots according to the [e
Correlations and. .. levels of a Categorical variable, click the Plot by Identify outliers with movse
ANV groups.. button , select a categorical variable Plat b factorl
Analysis of frequencies (factor) from the list of Groups variable and click ’TI S I Help l
Multivariate analysis the OK button
Graphs .
Saving results 5. Click OK . . . .
A boxplot will appear in a graphical window of
Common problems. .. RGUI.

H P .
M 10.3. Interaction plots
Title Page | 1. Select the Graphs menu
P Plot Meansz I

<« | 13 | 2. Select the Plot of means.. submenuThe Plot E t - e
Means dialog box will appear. actors [pick one or o] ezponze Yanable [pic Dné]

y;l 3. Select the categorical (factorial) variable(s) from
Page 37 of 43 | the Factors list S
o Back | 4. Select the dependent variable from the Re- | Standard emars &
sponse list Standard deviations
Full Screen | 5. Select the type of error bars from the Error Bars Confidence intervals Level of confidence: ID.EIE
options Mo error bars -
Close |
6. Click OK (] I Cancel l Help I
Quit | A interaction plot will appear in a graphical win-

dow of RGui.
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h 10.4. Bargraphs
\[‘E’f)& 1. Select the Graphs menu

2. Select the Bargraph.. submenu

RUNNING & The Bar Graph dialog box will appear.
Rcmdr
Data files 3. Select one of the dependent variable from the
i Dependent list box
SHmmary SIEtEies g
WA 4. Select one of the categorical (independent) vari- | Vaisbles o
Correlations and.. . able from the Independent list box Depandert [T .
Options

ANOVA — Include SE bars -
Analysis of frequencies 5. For a two-factor bargraph, select another cate- W — = i
Multivariate analysis _gorlcla'l (Independent_) Va”able from the Qroup_ & Exclude error bars
Graphs ing list box. To av0|d'cl'utter and confusion, in O e
Saving results a two-factor bargraph it is best to have the cat- |

egorical variable with the greater number of lev-  #aslbel] i)
Common problems. .. . . . W i

els as the independent (x-axis) variable and the e

other variable as the grouping variable. o |

Home Page Cancel I

| 6. Select the type of error bars from the Options

Title Page
7. ltis also possible to set the x and y labels as well

«“ | 44 | as the upper and lower limits of the y axis.

8. Click OK
A bargraph will appear in a graphical window.
Page 38 of 43
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( = 10.5. Plot of mean versus variance

\F:*) 1. First calculate the mean and variance sepa- Il [CIEI]
N rately for each level of the categorical variable Taperameeo

“ariable [pick one]

RUNNING & (a) Select the Statistics menu =
Rcmd g (3%
cmet (b) Select the Summaries.. submenu 5
Data files % =
i icti £an :
Summary Statistics (c) Select the Bas_lc _staust!cs.. submenu o o el
The Basic Statistics dialog box will appear. SEM W
Two sample tests T v
Correlations and. .. (d) Note the default name that is entered in the Standard deviation e o
ANOVA Table name bOX. ThlS can be Changed to Interquartiles ¥ quantile range:[.25,.?5
TSR G S any name not already_ in use |_f you feel the | corfidence Interval ¥ canfidence: .35 ]
- _ need to make a more informative name Summarize by groups...I
Multivariate analysis
Graphs (e) Select a erendent variable from the De- o | Carcel |
v s pendent list box
Common problems . .. (f) Select the only the Mean and Variance op-
8 =
tions Groups _Iox]|

ml (9) Click Summarize by groups : :
| Groups wariable [pick one]

Title Page The Groups dialog box will be displayed

(h) Select the categorical variable from the -il

« | 13 | Groups variable list |Factor e

(i) Click OK in the Groups dialog box

(j) Click OK aF. I Cancel I

Page 39 of 43 Atable _of statistics (Mean and varian(_:e) will
appear in the R Commander output window.

Go Back

Full Screen

Close

Quit

(Ll E


http://

( : 2. Next select the table to used to as a data set for

\ F-_:D J plotting mean against variance.
N (a) Click on the Data set display panel in the
RUNNING &. .. RGui window _
Remdr The Select Data Set dialog box will be dis- BRI P [=l B
Data files played #vanable [pick one) y-variable [pick one]
Summary Statistics (b) Select tab (or whatever you named the table E-ﬂ fe:
o o g anance Vanance
Two sample tests of statistics in the steps above) - =l
Correlations and. ... (c) Click OK Idenify points T
ANOVA Jitter #variable
Analysi . 3. Plot the table of statistics data set Jiter yvarisble ™
nalysis of frequencies )

. . Marginal boxplats [~
Multivariate analysis (a) Select the Graphs menu.. ey I
Graf)hs (b) Select the Scatterplot.. submenu.. Smaath Line r
S The Scatterplot dialog box will be displayed 50
Common problems... . Span for smooth I

(c) Select Mean as the x-variable and Variance :
Subszet expresszion

Home Page | as the y-varlable l<a|| valid cazes>

(d) Click OK A I
iz e The plot of Mean vs Variance will appear in Plot by gmum---l

« | " | the RGui graphics window. ok | Cancel | Hep |

4. Don't forget then to revert the active data set
back to your original data set (rather than the
data set that just contains mean and variance

Page 40 of 43 summaries) by clicking on the Data set display

panel in the RGui window
Go Back

Full Screen

Close

(Ll E

Quit
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Home Page

Title Page
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11. Saving results
11.1. Graphs
11.1.1. Copying

1. Right-click on the graph
2. Select either copy as metafile (if intending to modify/edit the graph after it is pasted into another
program) or copy as bitmap (if don’t intend to modify the graph after it is pasted into another
program)
3. Switch control to the other program using either Alt-tab or the Windows navigation buttons and
paste the graph
11.1.2. Saving
1. Click on the graph to be saved. This will alter the RGui menus and buttons
2. From the RGui menus, select the File menu
3. Select the Save as.. submenu
4. Select either the JPEG 100% quality submenu (if not intending to modify the graph after it is pasted
into another program) or the METAFILE submenu (if intending to modify/edit the graph after it is
pasted into another program
5. Use the Save As dialog box to provide a filename and path for the graph.
6. Click the OK button. The graph will then be saved.
11.2. Results

11.2.1. Copying
To copy and paste results from the Rcmdr output window

1.
2.

Highlight the results that you are interested in copying

From the Rcmdr menus, select the Edit menu
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( - 3. Select the Copy submenu

\_ﬁ:—\))j 4. Switch control to the other program using either Alt-tab or the Windows navigation buttons and
paste the graph

RUN:'NG&“' Note that you can also copy highlighted text by pressing the Alt-c key combination.

Rcmdr

Data files 11.2.2. Saving

Summary Statistics To save all of the results in the Remdr output window to a file

Two sample tests
Correlations and. ..
ANOVA 1. Select the File menu

Analysis of frequencies 2. Select the Save output as... submenu

Multivariate analysis
Graphs 3. Use the Save As dialog box to provide a filename and path for the graph.

Saving results

4. Click the OK button. The results will then be saved.

Common problems. ..
Note, that when you save the output results to file, all of the results in the output window are saved, not

Home Page | just the highlighted text. if you are only interested in a small section of the output results you just need
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12. Common problems encountered
12.0.3. Irequested a graph, but | haven’t been given one
e Usually this is because graphs appear as windows of RGui. You need to switch to RGui to see the
graph.
12.0.4. | asked to create a new data set or clicked on Edit data set and nothing happened
e Usually this is because the spreadsheet for creating/editing data sets appears as a window of RGui.
You need to switch to RGui to see the spreadsheet.
12.0.5. The window or dialog box disappeared

e Under some circumstances (such as moving a dialog box) under windows, a dialog box or window
losses focus (that is it gets pushed behind another window). You just need to switch to this window
or dialog box using either the Alt-c key combination or using the windows navigation bar.

12.0.6. Error message - ‘There is no active data set’

e Import (see section 3.2) or manually create (see section ) a data set

e Click on Data set panel (which probably says No active data set) in the main R Commander window

12.0.7. Working on the incorrect data set

¢ R has the capacity to have multiple data sets open simultaneously - this is one of its great strengths.
However, with multiple data sets open at a time, it is necessary to be organized to prevent confusion.
Each data set has a unique name and this helps to manage the different data sets, however it is still
easy to lose track of which data set contains which data. It is therefore highly recommended that the
names you give to each data set are highly descriptive.
In Remdr, only one data set is considered to be the active data set. It is from this data set that it
retrieves variables. To ensure that Rcmdr is operating on the correct data set, check that the Data
set panel is displaying the name of the correct data set.

R is free software distributed by the R core development team under a GNU-style copyleft

Murray Logan, School of Biological Sciences, Monash University.
January 14, 2005
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