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1. What is GenStat?

GenStat is a statistical analysis software package developed at Rothamsted Experimental Station in the
U.K. where many standard statistical techniques were first developed.

Brief comparison with other packages.

There are many other statistical software packages in use today, e.g., SAS, Systat, SPSS, Statistica, S-Plus,
Minitab, etc. Several of these are available on the Lincoln Network, i.e. Systat, SPSS, and Minitab.

Some GenStat strengths:

= Offers many methods for transforming and rearranging data

= Very good for designed experiments

= Canfit a range of regression models, including non-linear models and GLMs
= Has useful diagnostic plots following analyses

= Has a powerful and flexible command language

How does GenStat work?

GenStat consists of two parts: a Server and a Client (Figure 1) (there is also a third part which draws the
graphics, but that will be ignored just for now). When you run GenStat on a PC, you see the Client part
which provides menus and helps you enter information. The client passes this information to the Server.
The server runs in the background and analyses the data according to commands that you give it. You
can either directly type commands in GenStat language and submit them to the server, or simply use the
menus, or use a combination of commands and menus. Users new to GenStat often find the menus
easiest to use, while advanced users find that using the command language gives more flexibility and
power.

Server Client
e Data < e Menus
e Analysis < e Windows
e Spreadsheets
» © Output

Figure 1 Simplified diagram of relationship between Client and Server.
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2. Starting GenStat on the Lincoln Network

To run GenStat, start to type the word ‘GenStat’ into the Start menu’s search box.

Once you start to type, all applications starting with ‘G” will be displayed — click on .GenStat 16
to start the 16" edition.

Note: You may also find earlier versions of GenStat on the network. This workshop presents
instructions and screen shots for the 16™ edition.

(You can also access the GenStat software via:
Start > All Programs > LU Applications > Math & Stats Applications > GenStat 16)

When GenStat starts, the following Start Page might appear.
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Figure 2a GenStat 16 screen upon start up.

The Start Page allows you to open a data file or view some helpful documentation. For now, close the
page by clicking on the red cross at the top right hand corner of the window. (You can stop this window
from appearing each time you start GenStat by unchecking the ‘Show Start page’ box on the General tab
of the Tools, Options menu). With the Start Page closed, GenStat will look like the following:
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Figure 3b GenStat 16 screen with Start Page closed and left hand panel showing the Data View pane.
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3. The windows
On startup, the GenStat client creates three different windows:

The main window is the Output Window - this will contain the text output from any analyses. You can
edit, print, and save the contents of this window. You can also clear the contents of the Output window
by using Edit, Delete from the toolbar. The window can only be closed by ending GenStat.

The Input Log contains the text of all the commands GenStat has processed. If you wish to see the
commands generated by a particular menu action, you can look in the Input Log window (click the
‘Window’ tab at the left of the screen, then double-click ‘Input Log’). You can clear the contents of the
Input Log window by using Edit, Delete from the toolbar.

The Event Log window contains a log of events from the GenStat session. It will contain full details of
any faults or warnings produced during the session.

In addition to these three windows, you can also open further text windows to type commands into and
to edit commands.

An alternative way to move between windows is to use the ‘Next Window’ button ¥ or the

‘Previous Window’ button located on the toolbar.

You can also select a particular window via the Window menu on the toolbar.

Note that all the windows that are currently available are listed in the Window Navigator at the left of
the screen (you may need to click on the ‘Window’ tab to see them).

4. Loading data

There are many ways to load data into GenStat. The following instructions describe two commonly used
methods.

1. Importing an Excel spreadsheet

= (Click on the ‘Excel Import Wizard’ button on the toolbar
= Select the file Plant site results.xIs

= Adialog box will open that will list the sheets and any named ranges present in this Excel
spreadsheet. Select the one that you require (i.e., Sheetl) and Click [Next >].

= A preview will display the first few rows of the selected sheet (or named range).
Click [Next >].

=  You can choose which columns of data you wish to load from the spreadsheet. All the columns
are already selected.
Click [Next >].

= Adialog box will open with several tabs of options.
Select the ‘Rows’ tab, and make sure the ‘Remove empty rows from the spreadsheet’ option is
checked.
Click [Next >].

= The ‘Select Columns to Convert to Factors’ dialog box appears next. This box allows you to select
which columns will be factors. In this example, GenStat has determined that the Site column
is text and the Plant no columnis a variate. To convert Plant no to a factor, select it, then
press the [Factor] button. If you make a mistake, simply select the column and press the [Leave]
button.
Click [OK] to import the data.
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The data will now be imported into a GenStat spreadsheet (Figure 4).

F Spreadsheet [Plant site...| = || & || £2

Row |Usite !Plaﬂt_ﬂo Size cm ﬂ
1|R ! 5.6||
2|A 2 6.5
3|A 3 6.11(E
41A 4 3.8
3|A 5 6.2
&|B 1 6.4
7B 2 3.3
g|B 3 3.7
S|B 4 &
10|B 3 5.1~

2w« 1] 3

Figure 4 Successful import of the ‘Plant site results.x|Is’ Excel spreadsheet into GenStat.

Whenever you move from the spreadsheet window to another window, GenStat’s central data pool will

be automatically updated. Try clicking in the Output window and notice the data summary that appears

there.

Also notice the Data View pane:

o the ‘All Data’ folder on the left of the GenStat screen has been updated (click the ‘Data’ tab
if necessary).

o column names imported from Excel have had spaces replaced with underscores ‘_’, and any
brackets ‘()" and full stops ‘. have been removed entirely.

o variates are identified by a blue ‘v’ and factors by a red ‘!’ in the Data View pane.

o information about each data structure appears when you move the mouse over the name

2. Pasting data from the clipboard

Data from many applications, e.g., Excel spreadsheets, can be easily copied and pasted into GenStat.
This method enables you to select a portion of a spreadsheet, rather than the whole sheet.

First, open the file cement.xls in Excel.

In Excel, select the required data (including the column headings) and copy to the clipboard.
Open (or switch back to) GenStat.

Select Spread > New > From Clipboard (the Spread menu is on the main menu bar.)

The ‘New Spreadsheet from Clipboard’ dialog box will appear.
Click [OK]. Notice the warning asking if you want a summary of errors in the Output Window.
Click [No].

The ‘Select Columns to Convert to Factors’ dialog box appears next. Click [OK].
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= Notice that the data has not imported correctly: The names of the columns in Excel have been
mistakenly read as data with the numeric characters at the start of the names being imported as
the data values for row 1. Also notice that default labels, C1, C2, C3.... have been used for
column labels (Figure 5).

ﬁ Spreadsheet [Book1]* E\@
Row |Cl|cz|c3|ca] cs Cé +
1 @\3 a| 2 * * -

2| 7| 26| & &O] 3 TE. 5

3| 1| 29| 15| 52| 3.2| 74.3

4| 11| 56| 8| 20| 3.2| 104.3

5| 11| 31| 8| a7| 3.2| 87.6

Figure 5 The data from the spreadsheet has been imported incorrectly.

Close the spreadsheet window, answering ‘No’ when asked if you want to save changes to the
spreadsheet and when asked whether you want to update the data in the server.

Now repeat the import but this time:

= |nthe ‘New Spreadsheet from Clipboard’ window, look for ‘Column names in first row’ and
choose ‘Yes’ instead of ‘Yes if All labels’ (Figure 6). Click [OK].

Mew Spreadsheet from Clipboard @

V| Sort factar levels

| Suagagest columng to be factors

| Remove emply rows | Remove empty columns
[rata containg variates & factars only
Column descriptions in row: 2

|gnore type markers [[H$] in column names
Column names i firgt row

Yes if Al labels @ Yes Mo
Cormas: | Leawve ¥ | Mizzing value text:
| Check columns fior date walues Set az Active Sheet
Add to Book
| Mew Book - |
[ (1] l | Cancel | | Date Format. . | | Help |

Figure 6 Force column names to be imported from the first row of the clipboard data.

The data should now import correctly (Figure 7).

ﬁ Spreadsheet [Book1]™ EI@
Row | %3Ca0Rr1203 £3Ca5i02 $4CaRl203Fe203 £2Ca5i02 gypsums Heat il
1 26 6 &0 3.2| 78.5*

2 1 29 15 52 3.2 T74.3

3 11 56 8 20 3.2| 104.3

4 11 31 8 47 3.2 87.6

= 7 52 6 33 3.2 95.9

& 11 55 9 22 3.2 105.2

Figure 7 Correctly imported data from clipboard.

Notice that where the first character of a column name is a number, GenStat has added a ‘%’ at the
beginning of the column name.
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= As before, click in the Output window to transfer the spreadsheet contents to GenStat’s central

data pool, and to see

= Notice the columns o

a brief data summary in the Output window.

f data now listed in the ‘All Data’ folder on the left of the GenStat screen:

ENr]

1 Data

All Data

fv 262Casioz2

fv %:3Ca0AI1203

fv %3Casi02

fv 24 CaAl203Fe203

----- B Size_cm
----- BV gypsum3t

Figure 8 The ‘All Data’ folder showing the data available in GenStat.

5. Managing data

= To display data in the Output window use the ‘Display Data in Output’ option of the Data menu.

Figure 9 The ‘Display Data in Output’ window.

] Display Data in Output [l =@ =
Gaihielt Data structure Type  Decimals Width Justify  Factors  Dates
%2casinz |
%3Ca00I203 = Attibutes..
3045102 (=] =
ZACsAI203F =203 e
Heat
Plant_na
ite Up
Size_cm
o Down
Remove
Remove al
‘ i b
Atribute for displaying structure
- . Desimals [ | Factorremreseniaion [Default ) [ aoeis
eclors atices ———————————
Fisld wich: Date format <None> N —_—
Tables Scalars l:li Clear
Alow mived length vectors dusliicatiors [Defaul =] Masimum number of characters ||
\E| \E [ Fwn | [ caedd | [ options.. | [ Defauts |

* Clickon Plant no inthe list of available data at the left, then click the arrow to enter it into
the right hand window. Notice the ‘Available data’ box now lists only data that is the same
length as Plant no. You can specify attributes for the display of the structure, or just use the

default settings.

* Select Site and Size cminthe same way.

= (Click [Run] to display the selected columns of data in the Output window (Figure 9).

Plant no Site Size_cm
1 B 5.600
2 n &.500
3 I 6.100
4 o 5.800
o n 6.200
1 B 6.400
2 B 5.300
3 B 5.700
4 B &6.000
o B 5.100
1 C 4.300
2 s 5.700
3 cC 4,800
4 C 3.800
o c 4.300
1 D 3.200
2 D 3.900
3 D 4,100
4 D 4,300
o D 3.700

Figure9 Plant no, Siteand Size cmdisplayed in the Output window.
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6. Editing a spreadsheet

1. Changing a data type

= Select the spreadsheet Plant site results.

=  Tochange the Site column from text to a factor, select Spread > Column > Attributes/Format...
(or click on the ‘Edit Column Attributes’ button i% ).

Leave the default settings and click [Convert...].

= Make sure the Site column is selected and choose ‘Column Type: Factor’ (Figure 10).

Click [OK].

Change Sheet or Column Site @
Sheet Type Site -
@ Wector

) Colurnn Type
b atris .

} } W ariate
Sy.lmmetnc Maltm-: &) Factar
Diagonal b atrix Test
Table Urits Wector
Scalar

Read text as date value | Date format...
Test Optionz

| lgnore Caze

| lgnore Blanks
Factor Options

| Sort Levels

QK l | Cancel | | Apply | | Help |

Figure 10 Dialog box for changing the type of a column. The text variable Site is being changed to a factor.

= Click [OK] again to exit the ‘Column Attributes/Format’ dialog box. The spreadsheet should now
show Site with a red ‘" alongside the column heading to indicate that it is now a factor.

Row|? site |*Piant no| Size_em |+
1(A 1 hG|=
23 2 6.5
3|A 3 6.1
a1p 4 5.8
a8 5 6.2
6B 1 6.4
7B 2 5.3 .

2~ 4] [~

Figure 10 The text variable Site has been changed to a factor.

Also note the short cut method to convert a column: right-click on the column and choose
‘Convert to Factor’ from the drop-down menu.
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2. Renaming a column

Sometimes you will want to rename columns in a spreadsheet. For example, we will rename the column
Plant noto Plant. These instructions describe two ways to rename columns in a spreadsheet:
the first method uses the mouse, and the second method uses the menus.

a. Using the mouse to rename columns.
= Select the spreadsheet Plant site results.

= Move the mouse pointer to the left hand edge of the column name you want to change

(Plant no), until the pointer changes to a red pencil shape (Figure 11). A small tool-tip that
identifies the column may also appear.

preadzheet [Pla e [ m] s
rRow|! site |¥Hant no| size_cm ||+
1A Factor: Plant_no [5 Dr.dinals]

2 A 2 6.5

Figure 11 Renaming columns using the mouse. Move the pointer until it changes to a pencil shape.

= Click on the column name.

= Adialog box will appear (Figure 12). Type the new name Plant into the ‘Name:’ box and click

[OK].
by w =)
Name: Plant_no
Description:
[ Ok || Cancel | [ Help |

Figure 12 Rename column dialog box. Enter the new name and click [OK].

b. Using the menu to rename columns
= Select the spreadsheet Plant site results.

= Select Spread > Column > Rename...

= Adialog box will appear (Figure 13). Clickon Size cmand replace the name with Size, then

click [OK].
[ Column Names and Properties (3) of Plant site results.xls = @
Colurmn ) Hames T Descriptions -
1 |
2|Plant 1

3(Size cm

[ T b J

| Show descriptions

| QK || Caticel || Copy || Paste || Find || Replace || Painter || Clear |

Figure 13 Rename Columns dialog box.
= Notice the list of data now in the ‘All Data’ folder - renaming the columns in the spreadsheet has

created another factor and another variate in the GenStat data pool. If you want to delete the
‘old” structures (Plant no,and Size cm), right click and select ‘Delete’ to remove them.

© 2013, Library, Teaching & Learning, Lincoln University page 8



GenStat Introduction Workshop notes

7. Basic statistics

To obtain some basic statistics
= Use Stats > Summary Statistics > Summary Tables...
= The Summary Tables dialog box will appear

Select Size for the Variate: box and Site for the Groups: box (Figure 14):

'N Sumrnary Tables E\E@r

Awailable Data: Wariate: Groups:

Plant Size Site 0

Weights:
| .

[ Display table as percentage of Overall b argin margin
[T] 5et Margin

Dizplay

[ Tatals [T Medians

[T Mo. of Dbservations [ Minima I:l

Means [ Mawima

[¥ariances [] Quanties
-/ Stendad Deviaten [Multiple-Hespunse Tables »» ]
[ Run ” Cancel H Diefaults H Store... l

Figure 14 Completed Summary Tables dialog box to produce Mean Size for each Site.

open.

= Check the ‘No. of Observations’ box and click [Run] again.

dialog box.

© 2013, Library, Teaching & Learning, Lincoln University

Click [Run]. The results will appear in the Output window but note that the dialog box remains

Check some of the other summary statistics boxes and when the output has displayed, close the
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8. Drawing graphs

1. Boxplots

The following instructions describe plotting the data from the variate Size as boxplots for each Site:

= Use Graphics > Create Graph...

= The ‘Choose Graph’ dialog box will appear. Select ‘Single variate and grouping factor’ as the

Form of the data and ‘Boxplot’ as the Type of graph required (Figure 15).
Click [OK].

Choose Graph | 1 |

What is the form of the data?

Single variate

Two or more variates

Two or more variates and grouping factor
Summary tables

Matrix

Select the type of graph:
2D Scatter Plot

2D Line Plot

2D Line & Scatter Plot
2D Histogram

Dot Histogram

Rug Plot
Dot-plot

/f

Plots data as the median and
percentiles,

OK ] [ Cancel

Figure 15 Specifying boxplots for a variate with a grouping factor.

= The ‘Boxplot’ dialog box will appear (Figure 16). Select ‘Variate(s) with single grouping factor’,

then select Size as the ‘Data variate(s):" and Site as the ‘Grouping factor:’.

Boxplot @

Data | Options | Awiz | Frame

[ ata arangement
() Wariate(s) (@) Variate(s) with single grouping factor
() Wariate[s] with combined grouping Factors
() Wariate(s] with multiple grouping factors
Available data: Drata variate[z]: Grouping factar:
2 Sizel ~ | Site
8
%4Cat203Fe203
Heat
aqvpsum’
KD [ Fun H Cancel ] [ Defaults ]

Figure 16 Boxplot dialog box to draw boxplots of the Size data for every Site.
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= Add a Title and labels if you wish — use the ‘Options’ tab to add the Graph Title and the Box Title

(the Grouping factor label). Use the ‘Axis’ tab to specify the Axis Title (eg Leaf size (cm)).

=  Click [Run] to have the boxplots appear in the GenStat Graphics Viewer (Figure 17).

Boxplot of leaf size at four sites

654

6.0+

55+

50+

45

404

354

A B C D
Site

Figure 17 Boxplot of leaf sizes from plants sampled at four sites.

2. Scatter Plot Matrix

A scatter plot matrix is a useful plot for assessing how several variables are associated with each other

(perhaps before performing a multiple regression).

= Use Graphics > Create Graph...

= The ‘Choose Graph’ dialog box will appear again. This time, select ‘Two or more variates’ as the

Form of the data and ‘Scatter Plot Matrix’ as the Type of graph required (Figure 18).

Click [OK].
.Choose Graph @

What is the form of the data?

Single variate

Single variate and grouping factor
Two or more variates and grouping factor

Summary tables
Matrix

Select the type of graph:

2D Scatter Plot

2D Line Plot

20 Line & Scatter Plot
2D Histogram

Boxplot

Dot Histogram

Rug Plot

Dot-plat

3D Scatter Plot it
Trelis Plot S

Scatter Plot Matrix An array of scatter plots where

data set is plotted against each

[ oK ] [ Cancel ]

Figure 18 Specifying scatterplots to show the relationship between a number of variates.

© 2013, Library, Teaching & Learning, Lincoln University
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= The Scatter Plot Matrix dialog box will appear. Select the cement data variables: $2CaSi02,
%$3Ca0A1203,%$3CaSi02, $4CaAl203Fe203, Heat (Figure 19).

Scatter Plot Matrix (23]

Drata

Available data:

Diata wariates:

22Ca5i02
Z3ICa0A1203

. 120 3F= Z3Casinz
Z4Catl203Fe203

Size Heal

Size_cm

aypsum’

Grouping factor:

GGIERIES

[ Run ][ Cancel ][ Defaults]

Figure 19 Completed dialog box to plot selected data in a matrix of scatter plots.

= (Click [Run] to produce the scatterplot matrix in a GenStat Graphics window (Figure ).

200 x
17.5 4
15.0
125
100{ ¥ ¥ x
75 % %
5.0
25 4%
X X ox x x
70 X X
% Xx
60 %5 X
x
] x x
50 x ™
40 x x
30 xx x
x B3 %
20 4 ><
225 X % < %
20.0 A
75y X | o x X
15.0 4 X X X
1254
10.0 4
5] &% x & x % %
x x x x x
5.0 x x
X x § § X § x
1104 x ¥ ¥ ¥ X 3%
X X x x
100 4% x x x
x x X x
. x x b x
x x x x
x x x x
80 1 x x x x
x X X * X x
———T — T
10 20 30 40 50 60 5 10 15 20 20 30 40 50 60 70 5 10 15 20
%2CaSio2 %3Ca0AI203 %3CaSio2 94CaAl203Fe203

Figure 20 A matrix of scatter plots of the data from cement.xIs.
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9. Saving your work

1. Saving a GenStat spreadsheet
If you save your data as a GenStat spreadsheet, you can quickly load it back into GenStat in future.

= Make the Plant site results spreadsheet the active window (use & or s to move between
windows) and click File > Save As...

= Make sure the file will be saved as a GenStat Spreadsheet (*.gsh).

= Navigate to the folder where you want to save the spreadsheet, and edit the File name if you
wish (Figure ). Click [Save].

] save As @
vu ‘ « Workshops » Genstat » dats = ‘ &,H Search data )
Organize = Mew folder = @

-
¢ Favorites Mame Date modified Type
M Desktop Mo items match your search.
& Downloads
=l Recent Places
LIBR.
Administration
7 Libraries
3 Documents
-. Music
=] Pictures
¥ videos aall] &1 T 3

File name: -

Save as type: ‘ GenStat Spreadsheet (*.gsh)

File version: | Fifteenth-Siteenth Ei v

<) Hide Folders Working directory  ~ sae | [ Concel |

Figure 21 Dialog box for saving a spreadsheet.

= Now save the spreadsheet data that you imported from cement.xIs by making that spreadsheet

active and repeating the process described in the previous section.
Remember to check what GenStat suggests as the file name and specify the filename you want

before you click [Save].

2. Saving the output window contents

Once you have done an analysis, the results will appear in the output window. You can save the
contents of all or part of this window for later editing or printing.

=  Make the Output window active. (Use ‘1':_3 or ”:::l to move between windows.)

= Use File > Save As... (Error! Reference source not found.)
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NSaveA; @
QQ [0 « Workshops » Genstst » data + [ ¥2 ][ Search data 2|
Organize » Mew folder = - L@J
LIBR o Name ’ Date medified Type

Administration
No items match your search.
- Libraries
3 Documents
@' Music
l=| Pictures

B Videos

m

1M Computer
G listera (V\c-fsl\ur
¥ LUshare (\ic-fs4) .

. 3

File name: m -
Save as type: |0utput File (*.out) v|
File version:
) Hide Folders Working directory  » [ Save ] ‘ Cancel |

Figure 22 Dialog box for saving contents of the Output window. GenStat uses the default filename of Output.

= Select a folder and filename in the usual way. The default filename is Output.out — it is good
practice to change the ‘Output’ part to something more meaningful to you. (However, | suggest
you leave the file extension as ‘.out’ to remind you that the file is text output). Click [Save].

= The saved text file can be opened by Word or a text editor by using the File > Open menu in that
application.

3. Saving a GenStat session

GenStat can save all of the output and data together into one file called a session. This is useful because
it allows you to stop and save your work then come back later and restart where you left off.

= Use File > Save Session...

= Typein afilename and click [Save]. (Note: it often pays to name session files with a date or
number so that you can easily find the latest session to use.)

= To open the session again, simply use File > Open... and select the session filename.

10. Exiting GenStat

= To exit GenStat, use File > Exit (or press the button, ﬂ)

You may see a number of dialog boxes asking you whether or not you want to save various files
or windows contents. Be careful to save anything you haven’t saved already.
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11. Further information
= GenStat’s Help menu provides access to a number of resources. The ‘GenStat Guides’, the
‘Tutorials’” and the ‘Examples’ will all be helpful for new users.

A Gt

Tiw Lde View Son Otz Spoesd Guaphics Sty Took  Wwdow [Help)

DG WA A LB Sinn omJ srterts o inden

VEULUUERLE

Sy o Dole Moot

meo

Seve Raady el Coll oA wsandenall 1\ dutecy My Documents W

= New users are advised to look at the GenStat Guide, ‘Introduction to GenStat for Windows...” .
This is a .pdf booklet that can either be read from within GenStat or saved (or printed) as

reference material.

= Help > Tutorials takes the user to VSN International’s Resources website where you will find a
range of Tutorials.

=  You can also make an appointment to see me for assistance. Appointments can be made via the
following page: http://library.lincoln.ac.nz/Learn/Workshops-and-Appointments/
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