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Introduction to GenStat for Windows 1 — GenStat Basics

1. GenStat basics

The aim of this introductory tutorial is for the user to become familiar with the basic
operations of GenStat for Windows.

In this guide, we sometimes assume a user already has experience of Excel. We show how data
entered into Excel can be analysed with GenStat and also how data from GenStat can be saved as
an Excel file.

Users who are not familiar with Excel should omit these sections. Experience with Excel is not
necessary for using GenStat.

2. Data Input and Manipulation

2.1 Starting GenStat 13th Edition

You start GenStat within Windows on a PC by clicking on the GenStat icon on the desktop or toolbar,
or by selecting “GenStat”, from the Programs Menu. If no GenStat icon is available on the desktop,
you can create one yourself by using Windows Explorer to select the subfolder Genl13Ed\bin (By
default, GenStat is installed in the folder C:\Program Files\Genl3ed). Right click with the mouse on
GenStat.exe and create a shortcut. This shortcut can now be dragged onto the desktop. You might
rename the icon on the desktop (right click and click ‘rename’) as GenStat 13" Edition, to avoid
confusion with previous versions.

If you are using a University of Reading networked machine on campus (for example in one of the
computer laboratories or in the main library) you should instead click the start button located in the
bottom left corner of the screen and then click ‘all programs’, and select the menu sequence
All Programs — GenStat — GenStat 13" Edition. With this menu sequence highlighted right-click
with the mouse and select ‘create shortcut’ from the list of options.

After starting GenStat, you see a standard Windows interface with a title bar, menu bar, tool bar,
status bar and several windows, Fig. 2.1a. The Output window will contain the output from the
operations we perform. The input log keeps a record of what has been done in an analysis. Many of
the menus are standard for Windows applications. Only Run, Data, Spread, Graphics and Stats are
GenStat-specific.
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Fig. 2.1a GenStat Windows
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Fig. 2.1b shows an example of the interface after a spreadsheet has been opened and summary
statistics have been requested.

Fig. 2.1b Windows = Tile Vertical
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DESCRIBE [SELECTION=nob
"Data taken from File:
Ci/snc_coutses tecent/J
DELETE [REDEFINE=ye=) _
READ [PRINT=*: SETNVALUD
‘Data imported from Exc
‘ on: 13-Dec-2006 11:42
taken from sheet "OP31
PRINT [IPRINT«®] scitl
UNITS (NVALUES=*)
VARIATE [NVALUES=11) to
READ total
1330 2054 1851 1470 185

Number of messing values » 0 ¢ IS

Moan = 1832

Median = 1557
Mnimum= 11684
Maximum = 2452
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Row |total|ra:
1] 1330 0
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4| 1470 142
5| 1557 152
8| 1932 155
7| 1184 126
8| 2452 183
9| 1347 132
10| 1792 167
11| 1488 149
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2.2 Datainput

2.2.1 Data input using the Spread Menu

Close the startup window, if you haven’t done it already.

=  We show two ways to enter data into GenStat. The first is within GenStat. Choose Spread =
New — Create. (see Fig. 2.2a)

= Choosing Create brings up a box allowing you to specify how many data columns you want,
and how many rows of data there will be. Edit the box to make a GenStat spreadsheet with 11
rows and 2 columns as shown in Fig. 2.2b.

Fig. 2.2a Spread = New = Create Fig. 2.2b Specify the size

Skt Graphics Stats Tools  Window  Help 0] Si7e of Now Spreadshoot

Data in Gen3tat... t! Shift+F10 ] Sonadiant t
A Rowr N
ODBC Data Query.., AHCHHFLD E o
i i L] ul X IR
DOE Link. .. Chrl+Shift+L From Cipbosrd FromExoel  QDBC Dt Cokmne. 2
Excel Import Wizard... Chrl+alk+E

N R T
mE O

Append Multiple Files... Stred DOEC  DDE Server Vechol
Append Mulkiple Excel Worksheets, ., Remeaval Lark

Merge Multiple Files. ..
mn '
1 2 .

Scalw Talde Mabie

Set a1 Achve Sheet

Create n Bock
v

} ~ :
2 N | Now Book -l

ok | Cancsl Help

Different types of spreadsheet can be made, but the default (i.e. what GenStat will select in the
absence of further information) - Vector - is usually the type you will need.

= Click [0OK], and an empty spreadsheet will appear. You can start to enter data by clicking in a
cell in the spreadsheet. Type the number, and then press the [Enter] key. Enter the following
numbers into the first column:

1330 2094 1851 1470 1557 1932 1184 2452 1347 1792 1488

= Press the [Enter] key after the last number. The cursor will then move to the top of the next
column. Enter these numbers into the second column:

120 161 150 142 152 155 126 183 132 167 149

Make sure that you press the [Enter] key after typing the final number. The resulting sheet is shown
in Fig. 2.2c. If you have made any mistakes, these can be easily corrected, using the arrow keys to
move to the cell to amend and entering the correct value.

For each row, the value in the first column is the annual rainfall total, and the value in the second
column is the number rain days. It is helpful to give the columns more meaningful names than the
default C1, C2, etc.

= To give a name, position the cursor as shown Fig. 2.2c. It becomes a pencil, rather than a
hand, and clicking on the mouse gives a popup screen where you can type the name for the
column, as shown in Fig. 2.2d. Then press [OK].
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Fig. 2.2c Naming C1 Fig. 2.2d Giving the name
Spreadsheet [Book;1] nreadsheet [Boo ! E
s
1 el
Variake: C1 Row Cl Ca +
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2| 2004 161 i
3| 1851 150 It':'ta'—
al 1470 142 k. | Cancel | Help |
5| 1557 152
5| 1557 152
& 1932 155
& 1932 155
7| 1184 126
7| 1184 126
| 2452 183
al 1347 132 g 2452 183
10| 1792 167 21 1347 132
11| 1488 149 10 1792 167
11| 1488 149 =
w4 3

=  Once you have given column C1 the name total, repeat with C2 with the name raindays. These
names now appear on the columns of the spreadsheet.
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2.2.2 Organising the Windows

It is useful to decide how you wish to use the different windows in GenStat.

= Use Window — Tile Vertically to give the layout with the three Windows namely the Output,
the Input Log and the Spreadsheet. This is roughly as shown earlier in Fig. 2.1b.

These windows indicate one difference between most statistics packages, like GenStat, and
spreadsheets, like Excel. With a spreadsheet you have effectively one type of window within which
you can have your data and results.

In GenStat you have one window for your data and this is called the spreadsheet. It does not include
any results.

You have a separate window, called output, for the results.

You also have here a third window called the Input Log, as shown earlier in Fig. 2.1b. This keeps a
record of what you have done.

= Now minimize the Input Log and then use Window = Tile Vertically again (or press
<Shift><F4>) to give the layout roughly as in Fig. 2.2e.

Fig. 2.2e Windows = Tile vertically (with Input Log minimised)
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= Now try maximizing the output window, and then reducing it to its half size again.
= Then use Window = Tile Horizontally.
Which layout of the windows do you prefer?
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2.2.3 Saving the file

=  With the spreadsheet window active, use File = Save As and save the file as cmtutl.gsh, as
shown in Fig. 2.2f.

Fig. 2.2f File = Save As

Save Spreadsheet [Book;1]* As

Save jm: |L'f}data j [ gl

D

My Recent
Documents

=
[
Desktop

L

My Documents

My Cormputer
by Metwark, File name: |Sheet1 ﬂ Save |
Places
Save a3 hupe: |Gen5tat Spreadsheet [*.gzsh) j Cancel
File Wersion: [ Third T hitteenth E dition =l

Set az Working Directory @ Go to working Directory

Wworking Directories; |E:\Documents ahd Settingzhanz0Bpscibdy Dncﬂ

= Use Run = Restart Session, SO you are ready to try the second way of entering data. It will
warn you, as shown in Fig. 2.2h, but persevere by clicking on ‘Yes'.

Fig.2.290 Run = Restart Fig. 2.2h Accepting the restart

. Restarting the session will clear the Oukput and Input Log,
\f’ close all other windows and clear all data.
Do wou wank reskart?

Yes Mo

Submit File, .. Chrl+B
Submit R Script...
Submit BUGES Script. ..

Restart Session

Restart Server k
Flush Server

If you are not experienced in computing, or if you are not familiar with Excel, then go to Section 2.3.
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2.2.4 Data input from Excel worksheets

This section assumes you are familiar with Excel. If not, or if you are using different
spreadsheet software, then omit this section and go to Section 2.3.

Most of your data is probably entered already, in a database or in a spreadsheet like Excel. Importing
data into GenStat is easy.

= Minimize GenStat and go into Excel.
We assume you are now in Excel.

=  Create a new Excel workbook and enter the same data as earlier, see Fig. 2.2i. In the cells
above the data, you can enter the names for the columns : ‘total’ and ‘raindays’.

Fig. 2.2i Data entry in Excel

A B |
1 |total raindays
2 133D| 12D!
3 2094 161
4 1851 160
5 1470 142
5] 1857 152
7 1932 155
B 1184 126
g 2452 183
10 1347 132
11 1792 167
12 1488 1459
13

= Save your Excel workbook and give it the name cmtutl.xls. You have now finished with Excel,
so minimize Excel and go back to GenStat.

= In GenStat, choose File = Open and select the Input file. Indicate that the file to import is of
the ‘Other Spreadsheet Files’ type as shown in Fig. 2.2j.

Fig. 2.2] Look for Excel file Fig. 2.2k Use first sheet
Select Input file... 2] Select Excel Worksheet for Import E|rz|
Look in: | £ data | £ B The excel file containg the
B embut1. xk 5: Sheet2 worksheets (marked 5:) and
FIRULE s 5: Sheetd named ranges [marked F:)

in the list opposite.

Select the ane that containg
the data you wish ta import.

Add to Book

File: narme: |cmtut‘|.xls Open el |NEW Book j
Files of type: | Other S dsheet Files [*#ls. wgl = whb™ " + Cancel .
i | 2 Spreadsheet files (41"l " J Cancel | < Back | MHext > | Finish | Help |

Set az Working Directony Go toworking Directory
‘wiorking Drirectories: |C:\data ﬂ
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= In the next window (Fig. 2.2k), you can select which worksheet of the workbook you want to
import. In this case Sheet 1 is what you want, so just click Next, then Finish, to import the
data into a GenStat spreadsheet.

In this example the data were easy to import, because the Excel sheet only included what was to be

imported. To import any set of data equally easily, into GenStat, from Excel, you can define a named

range in Excel.

=  Go back into Excel and add a line or two of description as shown in Fig. 2.2l. Then, in Excel,
highlight the range containing the data and the header row and choose Formulas = Define
Name, see Fig. 2.2m.

Fig. 2.21 Excel file with description Fig. 2.2m Defining a name in Excel
- | = | - | ——————————
- . Formulas 13tz Resiey Ge &
| 1 |Annual rainfall totals for Genstat tutorial i i s i
Murnber of days with L4_ Lookup & Reference ~ § P P
Data in mm rainfall exceeding B Math &Trig =3 Traes 0z
2 | 0-85mm t~ i More Fundtions = -Cii_, £ Leme
I 1330 20 4 N sfe
4| 2094 161 ! the
|5 | 1851 160
6 | 1470 2l = = =
7| 1567 162 £ S
& | 1532 156
ER 1124 126
0| 2452 183
1| 1347 132
12 1792 167
EEl 1458 149

= Give the range a name, for instance Data, as shown in Fig. 2.2n. Then save the Excel file and
minimize Excel.

Fig. 2.2n Specifying the name of the range as “Data”

New Mame E

Marme: | Data |

Scope: | Wiorkbool

Camment:

Riefersto: | —shest1gB43:4C513
I e 's ][ Zancel ]

I
I
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= Go back to GenStat and restart the session by selecting Run = Restart Session and then
clicking Yes, to clear all windows, dialogue boxes and the spreadsheet. When you now reopen
the file cmtutl.xls, you are able to select the range Data as shown in Fig. 2.20. The R:Data in
Fig. 2.20 signifies that you are using a named range. Click Next, then Finish, to import the
data into a GenStat spreadsheet.

Fig. 2.20 Importing the named range into GenStat

Select Excel Worksheet for Import

5: Sheetl The excel file containg the
5: Sheet? workzheets [marked 5] and
5: Sheetd

narmed ranges [marked B

i Data . ) :
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Sheet2IB3:C14

Add to Book

SetectAl | | [NewBook =

Cancel | < Back | MHext » | Finizh | Help |

An alternative way of transferring the data is to copy a range of cells from Excel and paste it into
GenStat. This is not considered good practice in data management, but is a fast and easy way of
data transfer for a quick provisional analyses.

= To show this way, choose Run = Restart Session to clear all data out of GenStat. Go back
into Excel. Highlight the range containing the data and column headers and choose Edit =
Copy, or right click with the mouse in this range and click Copy. Now the data are loaded into
the Windows clipboard. Go back to GenStat and choose Spread — New = From Clipboard,
(see Fig. 2.2p), click OK then Yes and the data are pasted into a GenStat spreadsheet.

Fig.2.2p GenStat option to import from the clipboard
Sulj==uM Graphics Skatks  Tools  Window  Help

Create... Chrl+F10
Daka in Genstat... Shift+F10
Fraom Clipboard k

QDBC Daka Query. .. Alk+CErl+F10
DDE Link. .. Chrl+Shife+L
Excel Import wWizard, .. Chrl+Al+E
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2.2.5 Advanced data input

It is also possible to import data from other file formats or to create links with other files. More
information can be found in the full version of this guide.

2.2.6 Leaving GenStat

= To end a GenStat session, choose File = Exit. You will be asked if you want to save any of
the open windows or spreadsheets. Select [Yes] to save the spreadsheet, but [No] for the
other windows, and exit GenStat.

As well as showing you how to enter data into GenStat, you have seen how easy it is to
transfer data from another package, such as Excel. So, if you are already familiar with a
spreadsheet or another statistical package, using GenStat does not have to stop you
from using other software. You can use GenStat in addition. We will show examples
from Excel spreadsheets at various points in this guide.

10
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2.3 Some basic data manipulation

2.3.1 Summary statistics

= Restart the session and reopen the file cmtutl.gsh. The data in the spreadsheet are passed
into the GenStat server as soon as you click anywhere outside the spreadsheet or the spread

menu.

= Try doing this by clicking in the output window.

Some summary information about the two columns total and raindays will appear in the output window
showing minimum, mean and maximum values, number of values and number of those that are
missing. What are the values of these summaries for the two variates total and raindays?

= For further statistical summaries use the Stats menu, as shown below. Choose Stats =
Summary Statistics = Summarize Contents of Variates. Select the variates required in
the resulting dialogue shown in Fig. 2.3b, and then click[Run].

Fig. 2.3a Choosing the dialogue

Fig 2.3b_Selecting the columns

Sl Tools  Window  Help
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=  Select the Output Window. If you cannot see this window, try clicking the
in the tool bar successively until it appears. Some of the results are shown in Fig. 2.3c.
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Surnmarize Circular Data. ..
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Tally...
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are other statistics available within the same dialogue box.

There

11
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Fig. 2.3c _The results

B Output

Summary statistics for rainday

Mumber of observations = 11
Mumber of missing values = 0

hean= 148.8

Median = 150.0
Minimum = 1200
Maximum = 183.0
Lower gquartile = 1345
Upper guartile = 159.5

Summary statistics for total

Mumber of observations = 11
MNumber of missing values = 0

Mean = 1682

Median = 1557
Minimum = 1154
haximum = 2452
Lower guartile = 1378
Upper guartile = 1912

Find the Summarize Contents of Variates dialogue again. Click on the ﬂ button at the
bottom right of the dialogue to clear all currently selected statistics. Reselect the variables and
choose Arithmetic Mean and Standard Deviation. Click on [More Statistics...] and select
Standard Error of Mean, and click [0OK]. Click [Run]. You will notice the output now includes

the standard error of the mean.

Use Graphics = 2D Scatter Plot and complete the dialogue box as shown in Fig. 2.3e. Click

[Finish] to produce the graph shown in Fig. 2.3f.

Fig.2.3d Choosing the scatter plot
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Fig.2.3e Specifying the y and X
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The relationship between the total rainfall and the number of rain days is as follows:

Fig. 2.3f The graph is in its own window

2400
2200 -
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b

g-mm- o

1800 -

1400

1200 - ,
T T T T T T T
i 130 140 150 1460 170 160

raindays

= Close the graph window with File = Exit (choosing [No] to the question about saving the
graph).

Since Genstat version 8, there is a new button which toggles between EI and ﬁ If

the button is in the sideways position EI clicking on [Run] will run your analysis and

close the dialogue box. If the button is in the upward position E , the dialogue box will
be kept open so it can be used again. In this position, if you want to close the dialogue
box, you could click on [Cancel], or click on the cross at the top right hand corner of the
dialogue box.

In the position E it is quite easy to get a large number of windows and dialogue boxes
open at the same time, so it can be quite hard to find the one for which you are looking.

= =

Clicking the or buttons in the tool bar can help find the one you want.
Alternatively, to find a particular dialogue or menu box, just repeat the menu commands
that opened it (e.g. Graphics = 2D Scatter Plot) as this will bring back the box
complete with anything that had been previously entered. It is a good idea to close a box
by clicking [Cancel], as soon as it is no longer required.

13
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2.3.2 Calculating and formatting columns

It is easy to calculate new variates from those already entered. In this example, it would be
interesting to find the mean rain per rainday in each year. This is simplest to do within the
spreadsheet.

= First, the spreadsheet needs to be selected. Do this, either by clicking somewhere in it (if you
can see it), or use the toolbar arrow buttons or the Window menu, as shown in Fig. 2.3g.

Fig.2.3g Selecting the spreadsheet

Window WgEN
Close all

Cascade

Tile Horizonkally Alt+Shift+F4
Tile Werkically Shift+F4
Aktach to Frame Chrl4+Shift+2

Mext Chrl+Fa
Previous Chrl+Shift+Fa

Graphics Alt+0

v 1 Cukput
2 Inpuk Log
3 Event Log

4 CADATALckutl gsh k
Windows. .,

= To calculate a new column, choose Spread = Calculate = Column as shown in Fig. 2.3h.

Fig. 2.3h Choosing the calculate dialoque

Run Data &I Graphics Stats Tools Window Help

3 % & " 'EEmES E§ER
. uy Column LT o= = = .00+
ﬁ%"{ Factar P.zzlz: B === +a
Calculate 4 Fill... Fi1
Delete ¥ ListFil. Chrl+Fi1
Insert k| Fill by Groups... Chrl+Shift+a
Select k DateFill.., Chri-Alk+F11
Restrict/Fier ’ Column Shift+F11
sorte.. ClrkeF ctor. I tr|n|t+|=
Manipulate 3
Sheet g Standardize Ctrl+shift+F3
Biook. 3
add . Random Samnple, ..
Random Subset...  Chrl4+-alk+5
Expork 3
Update k| Summary Stats...  Al+FS
St as Active Sheet
3 * * Row Summaries...  Alt+CEl4+FS
10 * * Text Split, . Cerl+Shift+T
11 . «||—  Combine Text...  AE4+Shift+T
T Recods... Alt-+3hiFE+F11
?|V 4 »

Code ko Groups..,  Chr4+-Ak+FS

=  Complete the box as shown in Fig. 2.3i. The calculation can either be typed into the top box,
or you can use the mouse to click on the operator buttons and double click on the variates as
required.

14
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Fig. 2.3i Giving the formula

Fig. 2.3] The results

pread L]
™ calculate [' =
Row | total |raindai| meanperday
|tDtaI!rainda_l,ls
1 1330 120 11.0833
Available Data ik S R L I z| 20904 161 13.0062
] ot Al I
I Ve ol il el e 3| 1851 150 12.34
+ or
Bl Fesioss = 4 1470 142 10.3521
[ Tentz - _
S LSS e e 5| 1557| 152 10.2434
[ Scalars - -
. =| /=| in| n £0r | G 1932 155 12.4645
[ Matrices H
[~ Tables Functions. . ‘ £ 1184 126 9.39683
g 2452 183 13.3989
Save Result In: |meanperday [ Printin Ouw a 1347 132 10.2045
. 10 1792 167 10.7305
[+ Display In Spreadsheet: |[cmtut1.gsh]cmtut1 ﬂ
11 1488 149 9.98658
I'E'I A Cahcel | Options... | D¢
HIE [

Type the name of the new column into the bottom box labelled Save Result In, Fig. 2.3i. Then click
[Run]. Click [Cancel] after this to remove the dialogue box.
There is now a new variate, called meanperday, added to the spreadsheet, as shown in Fig. 2.3j,

which holds the 11 values of the mean rain per rain day. The name is part shaded (in yellow on a
colour screen) to indicate that the column meanperday is a calculated column.

= To illustrate the difference between an ordinary and a calculated column, try to change a value
in the meanperday column. GenStat gives a warning, see Fig. 2.3Kk.

Fig. 2.3k Showing that the column was calculated

raindasy| meanperday
120 12.4
161 13.0062

Column meanperday containg calculated values

Are you sure vou want to change this cell’s values?

Tes to Al Cahcel |

C\I £&ld£| J.DJ| J.J.-\JEDEI

? v 4

Thus GenStat's spreadsheet is a little like an ordinary spreadsheet in that it records the

calculation, rather than just doing the transformation.

If you change a value in the

original column, the derived values do not, however, change automatically. You could
then use Spread = Calculate = Recalculate, to update the derived values.
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Fig.2.3] Commands to keep a record of your work

B Input Log

CALCULATE meanperday=total/raindays
FAPREADSHEET [BHEET=:z3646792; METHOD=replace] meanperdavCALCULATE temp=total
< 3

You may have noticed that commands have been appearing in the Input Log as you
work. This is a record of what you have done, written in the GenStat command
language. You can re-run any of these commands with the Run menu, or copy them into
a new window to make a program.

To understand for instance what has happened within GenStat when you did the last
calculations, we have shown the input log in the figure above. There you see, in the first
line, that the spreadsheet generated a command that was executed by the GenStat
Server. The next line shows that the results were then passed back to the spreadsheet.
(Ignore the large number there, 23646792, which may well be different when you run the
commands. It is an internal reference number so GenStat knows which spreadsheet
contains the new column.)

Calculations will normally be done in a spreadsheet as above. Once you become
experienced in using GenStat, you could alternatively do calculations only in the GenStat
server, using the Data — Calculations menu, rather than the Spread — Calculate —
Column route that you used above. The result is the same to the GenStat Server, but
you would not automatically see the calculated column in a spreadsheet.

In the spreadsheet, each value of meanperday is displayed with the same number of significant digits.
This may lead to a variable number of decimal places across the different values in the column.

= You can change this with Spread = Column = Attributes/Format, Fig. 2.3m. Make sure
that you select meanperday in the column box. A faster way is to right-click in the meanperday
column and to choose the Column Attributes option. The same Column Attributes Dialogue
Window will appear.

= Type ‘1’ in the Decimals box Fig. 2.3n, and check that Fixed is now the Numeric Format. You
will now observe that meanperday appears in the spreadsheet with just one decimal place.
You may also wish to enter a concise explanation of the contents of the column in the
Description box. Click [0K] to effect the change.
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Fig. 2.3m Choosing the Format
dialogue

tN Graphics Stats Tools ‘Window Help

e AL S @D H
1 Factor b Rename... k: Alt-+Shift+R

Calculate ¥ Conwert... shift+F2
Delete ’
Insert 3 Copy F2
Select N Cut Chrl+F2
Restrict/Filker 3
— Crrl+Fa Copy Mames Ale+M .

. Paste Mames Al+Shift+N
Manipulate 3 o
Sheet , Descrlptml?s 3
Bok ,|  Promote First row 3
Add » Duplicate. .. Chrl+alk+F2
Export ’
Update 3 Reorder... Chrl+alk+0
Set as Active Sheet Compare. ..

Fig. 2.3n Give the column one decimal place

Column Attributes/Format for meanperday

Colurnr: |m'aan|:n3n:|a_l,I j Type:
Mame: |meanperday Wariate Cancel
[rescription | Apply
Decimals: 1 ficdth: il Help
Sheet...

Calculation: |tota|.n’raindays Convert...
Minirmurm: " 4 aximLim: * Fill..
Colurnn created: 12-Mow-2007 2:03:19.33 pm

Justification Mumeric Format

(* Default ™ General

" Left ™ Scientific

" Right + Fized

" Centred ™ Date

Now assume that these data values in your spreadsheet came from 11 years in order. It would be

useful to have this information entered too.

Create a new column as shown in Fig. 2.30.

Make your spreadsheet active and click in the first column (total) of the spreadsheet. Choose
Spread — Insert — Column before Current Column.

This gives a dialogue box called

Type year in the name box and click on [OK]. A new column will appear in the spreadsheet

filled with missing values (denoted by *) as in Fig. 2.3p. You could now type in the numbers 1
to 11, or the real years, if they are known, but there is a quicker way to fill in regular sequences.

Fig. 2.30 Spread = Insert = Column

Create a new column

Column Type Name: | —
: wear o
* Variate AR |
" Factor niaAle: Cancel
™ Text Decimal places shown: l— Ho
elp
" Long Test
>80 chars | 4

Fig. 2.3p Right-click and choose
Eill

pread =T o L]
Row | year | total |raindai| wneanperday +
1 * 1330 120 11.1)|*~
& * 2094 161 13.0
3 * 1851 150 12.3
4 * 1470 142 10.4
5 Copy 10.2
& Cut 12.5
Paste
v Paste Special... 9.4
g Delete.., 13.4
1o Rename... 10.7
Converk,.. |
11 10.007
_I—? M arweert bn Farkar g D
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= Right click in the Spreadsheet and choose Fill from the popup menu as shown in Fig. 2.3p or
choose Spread = Calculate = Fill. In the Fill dialogue, shown in Fig. 2.3q, make sure that
year is in the top box. Clicking [OK] will fill year with the numbers 1 to 11. Fill can also be
used to make patterned sequences.

= Details of the use of this, or any other dialogue, can be found by clicking the [Help] button in
the dialogue box. An example is given in Fig. 2.3r.

Fig. 2.3g Complete dialogue Fig.2.3r Try the Help button
9 &’ GanStat Help 3 [r_ﬁ_”i
[yex 3 T & 4 & &
— in Flavoust  Nee Fat  Dohore
Stasing Vabue Hl ooy |12 Hds Hrevios Ne#t Sk Flanwd Py ! i
Erdding 'V aus n o J H 3 . i
it - . s Spreadsheet Column Fill
. ! 6
Nurbes of epeate o - Hab ..; Select meru! Spread | Calcutate | Fill
I Copy Down extiting vakuts ver trsting 3 See Algo
- {10
o= W, " Thes cialog can be used Lo automatcally generale a pattem or seguence of
numbers to Sil within a column. Pallérns can be genersted by promding & starding
Fil froen oof o . ard ending value along with an incremental value. Numbers can slso be repeated
 Top [ Cavend * Boon  Endof st within the pattern. By default the patter 1313 in the Srst call of a column and IS
—_— repeated as necessary to fill the column. However, the staning and ending
posiions for the gensrsted pattem can be spacified usng 1ha relevant options
The hist at the top of the dialog cortamns a list of the columns within the cument

sproadsheet. Selact the column name that 1 to be Bled with the numesicad
sequence

Starting Value
First value in the ssquenca

Ending Value v

= Try plotting the mean per day against the year as a line graph. Use Graphics = 2D Line Plot
= SingleXY type with meanperday as the Y and year as the X. Click [Finish].

Now investigate the graph. What is the year with the lowest mean? Is there any obvious pattern?

= Remember to close the graph with File = Exit or by clicking on the cross at the top right of the
graph.
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2.4 Factor Columns

2.4.1 Introducing factors

So far, all the information entered into GenStat has been numerical. It is possible to include textual

information as well. One structure that accepts this kind of information is a factor. This is a special

column used to indicate groups in the data.

Four years in the data set used in the previous sections were El Nino years, the second, third, eighth

and tenth. The remaining years were ordinary years. So we will make a factor with two groups or

levels, and here, one is labelled E and the other O.

= Click in the first column of the spreadsheet (year) and choose Spread — Insert — Column
after Current Column. Give the name type into the Name box, and click to select Factor
under Column Type in Fig. 2.4a. The dialogue will change to let you specify the number of
factor levels.

Fig. 2.4a Spread = Insert = Column

X)

Column Type - |
' e oK |

™ Wariate il Vel
+ Factor rita YAl | Cancel
; Text Decimal places shawn: ’— o

Loy Tt Mumber of Levels:

: 2
[ »90 chars | Levels

Labels

= Specify that the factor has 2 levels and then click on the [Labels] button. The dialogue shown
in Fig. 2.4b appears. Type 'E' and press the [Enter] key. The next level (2) will become
selected. Type 'O, press [Enter] and then click [OK] to make the changes take effect.

Fig.2.4b _Add labels to the factor Fig. 2.4c Entry of data
Edit Factor Labels X] preadsheet [cmiut1.gsh A=
|E Fow | vear !type total |rainda;| meanp +
Factar Labels: [Select to Edit) 1 1o 7 - -
E
2 2 E
_
3 3 E ]
4 40
5 50
& 6|0
7 7|0
a 8 E
a 90
Presz Enter to Update Label
10 10(E
Clipboard: Pazte | Copy | 11 110
Enitries: Add | Dielete | ()4 | Cancel |
-
ak. | Cancel | Help | 24 »
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20

Click [OK] in the Create a new column dialogue, as shown in Fig. 2.4a to make the new
column, which contains empty cells.

Now type the following values into the new column, as shown in Fig. 2.4c.
OEEOOOOEOEDO

If you make a mistake by typing lower case 'e' instead of an upper case 'E', GenStat will
turn it into an upper case 'E'; if you type the wrong letter, GenStat will give you a
message and ask you to retype your entry. Double clicking gives a pop-up menu, as
shown above (Fig 2.4c), which lists the allowable levels.

The factor column can be used to label a graph. Choose Graphics — 2D Scatter Plot.... Fill
in the boxes as in Fig. 2.4d, including the Select Grouping Factor: box.

Click [Next] and in the dialogue corresponding to Lines and Symbols, request a X Cross as
the symbol for Plotl - Groupl and a O Circle for Plotl - Group2. Click [Finish] to produce the
graph shown in Fig. 2.4e.

Fig. 2.4d Graphics = Point Plot

)

2D Scatter Plot - Data

Tupe of plat: |Single =T ﬂ

Select the data to be plotted [or enter name and press return)

Select v Select = Select Grouping Factor:
total ﬂ |_l,lear j

Data cunently selected for plotting
v Data: # Data: Groups;

-

|_ J J J Cancel Ne:-tt > Finish
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Fig. 2.4e Resulting graph

®
2400 1
2200 1
®
2000 4
a
E =
0 1800 7 x
2
1600
a
- o
1400 1
o o
1200 A o
2 4 & 5] Hr
year

& total v vear (E)
@ tetal v vear (0

By using the Edit = Edit Graph once you have the graph, and then by double clicking on the graph,
you can choose to edit the Axes key or graph symbols. If you wish, you could try producing a
different layout to that above. Edit facilities can be used to modify the layout of the graph until it is
ready for reporting or publishing.

Graphs can be saved in different formats by choosing File = Save as see Fig. 2.4f. They can be
read into WORD using the menu sequence Insert = Picture = From File... in WORD.

You leave the GenStat Graphics Window by choosing File = Exit from the menu bar.

Fig. 2.4f File = Save As, choosing and emf type

Save as type: whindowes Enhanced Meta Files [7 emf] w

GenStat Meta Files [*.amf]
Encapsulated PostScnpt [ eps _

JPEG Files [*jpa)

TIFF Filez [*.tif)

Partable Mebwark Graphics Files [7.pnag)
Bitrmap Files [*.bmp]

l3en5tat Cammand Files [7.gen]

Back in the spreadsheet, the column called type can be modified to display longer labels.

= Select the type column in the spreadsheet. Right click and choose Column Attributes. Click
the [Labels] button, and edit the labels (to be EI Nino and Other), making sure that you press
[Enter] after typing each new label. Click [0K] twice when you have finished, and the labels in
the variety column should now be modified.

Alternatively, the full labels could have been entered when the factor was first created. You would still
have been able to enter the values into the column by typing E or O only, the first letter of the labels.
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Earlier, you used Stats — Summary Statistics — Summarise Contents of Variates to give some
summaries of the data. Now, with the data in two groups, it is useful to give the summaries for each
group individually. The dialogue used earlier can be used for this, but a more general alternative is:

Stats — Summary Statistics — Summaries of Groups (Tabulation), Fig. 2.49.

Fig. 2.4h Results

=

Fig. 2.49 Stats = Summary = Tabulation

N Summary by Groups ['-_Ilglfgl
Lvailable D ata; Vanate: Groups:
total type J
Mean Madian
B type
El Nino 87 1972
Other 13 1470
Weights:
[ Dizplay table a5 percentage of margin
[ Set Margin
Type of Summary
[ Totals v ; s
W Mo, of Dbservations [~ Minima
v Means [ Maxima
[ Wariances [ Quantiles
I Stendard Deviation More. . Multiple-Responze Tables »> |
E | K Run | Cancel | Defauls | Stare... |

= Complete the dialogue as shown and press [Run]. The results are shown in Fig. 2.4h in the

Output Window.

2.4.2 Saving data

Before continuing, save the spreadsheet.

Choose File = Save as. By default, a Window appears suggesting you save the data as a
GenStat spreadsheet (*.gsh). A wide range of other file formats is also available.

=

Fig. 2.4i File = Save As, then change to Excel

22

File name: |c:mtut‘| s
Save as type: (S RE N Cancel

File Yersion: | J

Set az working Directaon Goto Working Directony

Wwhorking Directories: |E:\user j




Introduction to GenStat for Windows 2 — Data Input and Manipulation

In Section 2.2 we showed how data could be imported from an Excel worksheet or could be entered
directly in GenStat using the Spread menu. In Section 2.2.4 we had imported the file cmtutl.xls from
Excel and have modified it. If you change the format in the figure above, and specify an Excel file
then, when you try to save, you get a warning message.

Fig. 2.4] GenStat warning that the original file will be replaced

Sawve Spreadsheet [emtut1.gsh]* As ||

"j Zi\Documents and Settingsisns07appiiy DocumentsiGenstatidatazicmtutl xls already exists,
[

Do o wank ko replace ik?
Yes | Mo |

2.4.3 Deleting data

In this section we will delete the column, called meanperday, that has been generated. We also show

the difference between deleting a whole column and deleting its contents.

= First select the column meanperday. Then click in the name field (or press <ALT><CtrI>C, or
use Spread — Select — Current Column). Clicking again will deselect the column. Practice
selecting and deselecting columns. Finishing with the meanperday column selected.

= Once selected, you might think that the <Delete> key should delete the column. Press the
<Delete> key. It deletes (as expected) just the data. The column remains! Use Edit = Undo
Del Celis to get the column back.

= What you need to do is to delete the whole column. The column should still be selected. Use
Spread — Delete = Current Column. You can also select one or more rows and delete
them in the same way.
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2.4.4 Available variables

=

You can check which variables are currently available to the GenStat server by referring to the
Data window pane on the left hand side of the GenStat screen. This is like a Windows explorer
with folders and subfolders whose contents are shown by clicking on the nodes, as shown in

Fig. 2.4k.

If the Data window pane is not visible, you can make it show again using the menu selection
Data — Display or pressing the F5 key; see Fig. 2.4k.

Fig.2.4k Data display window pane
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™ GenStat - [Output]

File Edt “iew Run Data
A EHS

£

[C] Data
+-[2]] &l Data

=1-[[]] Vectors
=12 Al Yectors
A8 type
BV meanperday
BV raindays
BV tota
BV vear
+-[] Variates
-5 Factors
i1 type
[ Texts
+-[_] Matrices
([ Scalars
[C Tables

([ Painters
+-[[]] Cther Types

Fig. 2.4 Show the Data display window pane

Spread Graphics Stats  Tools  ‘Windav

Load 4 |
Save...
Clear ol Data Chrl+D

Zalculations, ..
Transformations...

Unit Conwversions. ..
Matrix Calculations...

Set Calculations...
Probability Calculations. .

Generate Random Sample. ..
Random Permutations. ..
Ranks...

Form Groups (Factors), ..

Form Multiple-Response Factors, .,
Forrn Sirmilarity Matriz, ..

Append. ..

Subset, ..

L Do, P

This lists the names of the structures and their types. All structures used so far are
variates (meanperday, raindays, total and year) and factors (type), but later on you will
use other types of columns too. This is also a useful dialogue box from which you can
delete columns when they are no longer needed.

To print a variable in the Output window, right click on the relevant node in the Data window

pane, select Display and click OK.
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2.5 Understanding how GenStat works

2.5.1 Afirstintroduction to the GenStat command language

Although in Chapter 2.1, we mentioned that GenStat is basically a standard Windows application, the
truth is a bit more complex. Before the Windows version you could use GenStat as long as you knew
the "language”. You simply typed commands, which you submitted to GenStat.

GenStat 11" Edition is indeed a Windows application, but the menus are based on an underlying
command language. You can still use GenStat by typing commands in a new Text Window as we
show now. Atthe same time, we show how GenStat may be used as a calculator.

= Restart GenStat. Use File = New and choose the Text Window, Fig 2.5a. This gives you an
Input Window. In this window, type Print 3+4 as shown in Fig. 2.5b.

Fig.2.5a File = New Fig. 2.5b Complete the text window
B Input Window;1®

General l ﬁ Spreadsheet] print 3+4

- =

B Spreadsheet

= Now select the Run menu as shown in Fig. 2.5¢c. You can choose either Submit Line (or the
shortcut key combination Control+L if the cursor is still on the line you typed) or Submit
Window.
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Fig.2.5c The Run menu Fig. 2.5d Results

N Data  Spread  Graphics  Sktaks  Tools

B Output

T = N 34 print 9+ -
Submit ko Current Line ™ Crrl+Shift4k

Subrit From Current Line  Cerl4+Shift+M 5 %Eg

Subrit Windaw ChelHh =
Recycle Window kel +ShiFkE+ 4
Subrmit File, . Ckrl+EB

Subrit R Scripk. .
Subrit BUGS Scripk. .

Restark Session
Restark Server
Flush Server

You have now submitted your "program” of commands to the GenStat server. The results are put in
the Output Window, see Fig. 2.5d.

You can go to the output window in various ways, e.g. by using the Windows menu. There you see
that GenStat normally "echoes" the command and shows you that 3+4=7.

An alternative to typing the command is to use the Data menu Data = Calculations, see Fig. 2.5e.
This gives the dialogue shown in Fig. 2.5f.

Fig. 2.5e Choose the dialogue Fig. 2.5f Another way of calculating
Spread Graphics  Staks  Tools  Wwindoy Calculate

Load L4 | [3+4

Save...

Clear All Data kD | A;”:i:j:f o] ] ] ] and | e

M ™ Factors ] o] e | e |
Transformations. . I Tea _ : :
o Conversa. ~ seds N O ) I
Matrix Calculations. .. [~ Matrices ﬂﬂﬂﬂﬂm
2et Caloulations, .. [ Tables Functions. .

Probability Calculations. ..

Save Result In: |
Generate Random Sample. ..
Random Permutations, ..

e & 2| xlo)

Form Groups (Factors). ..

Form Multiple-Response Fackars, ..
Form Similarity Matrix, ..

Append. ..

Subset. ..

[ Display In Spreadshest: |

Cancel | Options... | Defaults

Display... FS

Then type 3 + 4 as the function, click on Print in Output and then on [Run]. If you look in the Output
window (Fig. 2.5g), you see that 3 + 4 still equals 7!
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Fig. 2.5 3 +4 s still 7! Fig.2.5h The Input log

Jed Fle EX Wew Fun Data Spread Graphics Stats Tooks  Window
7000 Heby
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¥ Active Sheet =

7.000 —y Dats 'CD ‘C:/data
o) Al Data print 3+4
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- S
= Tatkes
— | Porters
v Cther Types

Data
et Log (Read only) Serves Ready L4, Coll Chdsts NS

= The Input Log Window is also useful. It keeps a record of all the commands you have
submitted. Access it by Window = Input Log. You see that the use of the Calculation menu
has resulted in GenStat preparing the commands PRINT 3+4 for you and has submitted them
to the GenStat server.

So, that is how GenStat works. You prepare commands, which are submitted to the GenStat server.
The Windows version has simply given you a variety of ways to prepare the commands for GenStat.
GenStat obeys the commands and puts the results in the Output Window. It keeps a record in the
Input Log Window.

If the commands produce graphs, then GenStat puts the graphs in a Graphics Window. If you make
a mistake in the command, it prints an error message in the Event Log Window (and in the Output
Window).

The example above (3 + 4 = 7) indicates that GenStat may be used as a simple calculator. This is
worth a little practice. It is useful to have a scientific calculator. Also it is sometimes useful to
transform data.

= For example, if you want to calculate the difference between 4.35 and 2.37 expressed as a
percentage of 4.35, open the calculator with Data = Calculations, check that Print in
Output, is still ticked and type the following calculation in the top box:

100 * (4.35 -2.37) / 4.35
= Click [Run]. This will give the following in the output window:
100* (4.35- 2.37)/ 4.35
45.52
i.e. the difference is 45.52% of 4.35.

It is important that the brackets () are included where appropriate to make sure that the calculation
you are trying to do has only one meaning.

The symbols +, -, *, / are used for the operations of addition, subtraction, multiplication and division
respectively and ** is used for powers. There are also various mathematical functions available. One
is for calculating the square root of a number. The function is SQRT(), where the number whose
square root is required is given in the parenthesis, for example SQRT(12.37). Fig. 2.5i gives an
overview of how to perform some calculations by using the Input Window. More information can be
found in the GenStat Help file under ‘Calculations and manipulations’, accessed via Help on the tool
bar, viewing Contents and Index, and then clicking on GenStat Command Language.
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= Try more calculations to see how all this works, using both an Input window and the Data =
Calculations dialogue box. Some examples are given below.

Fig. 2.5i Some basic calculations using the Input Window

Symbol Operation Example Result
+ addition PRINT 3+4 7.000
- subtraction PRINT 3-4 - 1.000
* product PRINT 3*4 12.00
/ division PRINT 3/4 0.7500
* exponentiation PRINT 3**4 81.00
Function Operation Example Result
SQRT(X) Square root PRINT SQRT(4) 2.00
EXP(x) Exponential function PRINT EXP(1) 2.718
LOG(X) natural logarithm of x, for x > 0 PRINT LOG(2.718) 0.9999
LOG10(x) logarithm to base 10 of X, forx >0.  PRINT LOG10(10) 1.000
ROUND(x) rounds the values of x to the PRINT ROUND(1.234) 1.000
nearest integer.
Other examples
PRINT 1/2 0.5000
PRINT 100*(4.35 -2.37)/4.35 45,52

2.5.2 Server sessions

= After the above calculations, the Input and Output Windows look a mess. All the data can be
cleared out of the GenStat server with Data — Clear All Data or Run — Restart Session.
Less drastically, you can ‘clean up’ the output window by clicking the ‘Clear Output’ button (

|

') in the toolbar.
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3. Simple statistical inference
In the analysis so far, we have just considered descriptive statistics. Thus we have
summarised the data numerically and drawn graphs. In this example, we introduce ideas
of statistical inference. We take an example from Mead, Curnow and Hasted (2003),
pages 33-34 and 38-39. This compares wheat yields for 6 farmers where there was a
new system of giving agroclimatic advice, compared to 10 farmers, who used the
standard system. The yields, in tons per hectare, were as follows:
new: 25 21 2.4 2.0 2.6 2.2
standard: 22 19 1.8 2.1 21 1.7 2.3 2.0 1.7 2.2
3.1 The use of boxplots
Use Spread — New = Create as shown earlier in Chapter 2.2.1 to create a blank
spreadsheet and set it to have 2 columns of 16 rows. Enter the data as shown in Fig.3.1a and
give the first column the name vyield and the second column the name system. Make this latter
column in to a factor and add labels to its numerical values (see chapter 2.4.1).
= Save the spreadsheet, giving it the name cmtut2.gsh (see Chapter 2.3.4 if you need
instructions on saving).
Fig. 3.1a Dataset Fig. 3.1b Graphics = Boxplot
preadshee = Boxplot - Data
R ie1d |! system | |4
mi Ylez 5 1 Haow are the data arganized?
. " List of variates * Single varate with groups
2 2.1 1
3 24 1 Select a single data set to be plotted [or enter name and press |
4 2 1 Select Data:
5| 26 1 yield
£ 2.2 1
7 2.2 2
g 19 2
9 1.8 2 D ata currently selected for plotting
Wy 2.1 2 [rata: Groups;
11 2.1 2 :
yield syshem -
1z 1.7 2 | J
13 23 2 Labels:
14 2 2 | ﬂ
15 1.7 2
16 2.2 2 EJE Cancel | | P et
?[v] 4 [+
= One way to present the data is to use a boxplot. Use Graphics = Boxplot, complete the

dialogue as shown in Fig. 3.1b and click [Finish]. This gives the display shown in Fig. 3.1c.
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Fig. 3.1c Resulting graph Fig. 3.1d Changed
nreadshee O
287 Fow | yield l system +
1 2.5|New -
247 2| 2.1|New
3 2.4|New
22 4 4 2|New
5 2.6(New
Z 4 & 2.2|New
7 2.2|Standard
13 - 8 1.9|Standard
g 1.8|Standard
nalcw ’ 10 2.1|Standard
11 2.1|Standard
1z 1.7|Standard
13 2.3|Standard
14 ]| Standard
15 1.7|Standard
16 2.2|Standard | [
G 3

One use of boxplots is to show outliers.

= Return to the current spreadsheet, insert a value of 2.9 instead of 2 for the 8™ value in the
Standard group (row 14) and re-do your boxplot. The general shape of the graph is the same,
but the odd value is indicated as deserving close scrutiny.

= There are two ways of displaying the boxplot. Use Graphics = Boxplot and click [Next].
You can now choose between two types: Box and Whisker, Fig. 3.1e and Schematic, Fig. 3.1f.
Try both, as shown below. The advantage of a schematic boxplot is that you can easily
discover outliers.

Fig. 3.1e Box and Whisker plot

25 -
maximum value 25 >
_ _ //>
third quartile 24 -
. /_/—b
median 22 -
. . I
first quartile /T/
minimum value —
18 -
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Fig. 3.1f Schematic boxplot

-

outlier

/ upper inner fence

o

third quartile

median

¢ first quartile

T T
1 2

In a Box and Whisker boxplot, the ends of the

\ lower inner

whiskers mark the minimum and maximum

values of the data set, in a schematic boxplot they mark the ‘upper and lower inner

fences’. The upper inner fence is defined

as the upper quartile plus 1.5 times the

interquartile range, or the maximum value if that is smaller. The lower fence is defined

similarly.

Extreme values between 1.5 and 3 times the interquartile range (plus the upper or minus
the lower quartile) are by default marked as green crosses. More extreme values (more
than 3 times the above mentioned range) are marked as red crosses.

continuing.

Comparisons of means

If you made this change, then set the edited value back to 2.0 in the spreadsheet before

Simple comparisons of the means of two different samples can be made with Stats —
Statistical Tests — One and two sample t-tests. Complete the dialogues as shown in Fig.
3.2a and 3.2b. The [Options] button in Fig. 3.2a gives the dialogue in Fig. 3.2b, but keep this
unchanged for this example. Click [0OK], then [Run].

Fig. 3.2a Stats = Tests = One and Two Sample

Fig. 3.2b Options sub-dialogue

™ T-Tests E“E|E| T-Test Options E|
Available D ata: Test: Dizplay
Two-zample [unpaired) ﬂ v Surmmary v Confidence Interval
v Test v F-Test
[Data Set: |_I,Jield
Estimate of variance [~ Random permutation best
Groups: |S_I,Jstem )
+ Automatic ,7
Confidence Limit [%]: k5 " Pooled ,7
" Separate
[ata Arrangement Type of Test
" Twio Sets 7 One-gided (W1 < w2) Weights for deta set:
' One set with Groups 7 One-gided (W1 = w2] i
* Two-zsided
Fiun | Options... | |
2
ﬁ J ﬁ Eaes | SR ‘ X Ok | Cancel | Defaults

The output window shows the results, see Fig. 3.2c.
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Fig. 3.2c_Output from the t-test dialogue

B Qutput

Two-sample t-test

“arate: yield
Group factar, system

Test for equality of sample variances

Test statistic F=228o0n 9 and 5 d.f

Frobability (under null hypothesis of equal variances) = 0.33

Summary

Standard Standard error
Sarmple Size Wean “ariance deviation of mean
FiEy B 2300 0.05600 0.2366 0.0956
standard 10 2.090 012767 0.3573 0.1130
Difference of means: 0.210
Standard error of difference: 0.165

95% confidence interval for difference in means: (-0.1439, 0.0639)

Test of null hypothesis that mean of yield with system = new is equal to
mean with system = standard

Test statistict =127 on 14 d.f

Frobability = 0.224
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4. Simple linear regression

4.1 Setting up the data

We now introduce some key elements of data analysis, by means of simple linear
regression. This example is taken from pages 178 - 181 of Mead, Curnow and Hasted
(2003).

= Use Run = Restart Session to start a new job. Accept the option [Yes] to proceed.

Fig. 4.1a Restart again Fig. 4.1b Accept the warning

- Spread Graphics S _

\() Restarting the session will clear the Oukput and Input Log,
-

close all okher windows and clear all data.
Do you wank restark?

Submit File. .. Chrl+E Ve Mo
Submit R Script. ..
Subrit BUGS Script. ..

Restart Server k
Flush Server

= Use Spread — New — Create and make a spreadsheet with 2 columns and 17 rows as
shown in Fig. 4.1d.

Fig. 4.1c Create a new sheet Fig. 4.1d Sheet with 17 rows and 2 columns

OGN Graphics  Stats  Tools  Window Help

Data in GenStat... E! Shift+F10

Size of New Spreadsheet

[ Spreadshest l

From Clipboard Alc+F2
ODEC Data Query... Alc+Chrl+FLO
DDE Link... Chrl+Shift+L Al Rows |17
Excel Import Wizard. .. Chri+Al+E
From Clipboard — From Excel  ODBC Quen Columns: |2

Append Multiple Files, .,
Append Mulkiple Excel Worksheets. ..
Merge Multiple Files. ..

Stored ODBC DDE Server

Retrieval Link [ Set as Active Shest
unuml B
1;
Scalar Table

Create in Book

| Mew Book j
Ok | Cancel | Help |

|A
|
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= Enter the data and name the two columns as shown in Fig. 4.1e (see page 3 for instructions on
naming columns, if necessary). Save the data giving the file the name cmtut5.gsh. Click
outside the spreadsheet to transfer the data to the GenStat server. This gives some default
summary statistics for each of the two columns.

Fig. 4.1e Regression data

pread b |
For conc | uptake +

1 Th o.o0o0|*

Z 100 0.65

3 100 0. 50

4 100 0.40

5 120 1.00

& 130 0.95

7 130 1.30

g 160 1.480

g 160 1.80

10 160 2.10

11 190 EJEN)

12 200 2.50

13 200 2.90

14 200 2.45

15 200 3.05

16 240 4.30

17 250 4.50(1
?[[v | 4 3

= Choose Graphics = 2D Scatter Plot... and complete the dialogue as shown in Fig. 4.1f to
give the scatterplot.
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Fig. 4.1f Graphics = Scatter plot Fig. 4.1g Results
2D Scatter Plot - Data X
== -
Type of plot: | Sirghe 3 - -
Satoct the data 1o be photied (o erter name and £ress retun) £
Selbect ' Sedwct Setnct Grouping Facio
{uv&-c ;] ‘ ~] lr"' Nons > _vJ
34
Data cumentls sabectod o ploting L ] :
Y Dux X Das Groupe 2 L]
ipisha | i Nerms | *E_ . -
=
L
-
14 - -
@ - | x|@] conca [ Nee> Foich | 3
[ ™
K 12X 125 180 s 200 26 250
cone

4.2 Correlation and regression

=  Choose Stats — Summary Statistics — Correlations and complete the dialogue as shown
in Fig. 4.2a to give the correlation between uptake and conc. You should find a value of
0.9836.

Fig. 4.2a Stats = Summary = Correlations

Correlations ._||_,[z|
A ailable D ata: Data:
COnG COnG J

uptake
J
“Weights: |

Digplay

[v Correlations [ Partial Correlations

[ Test corelations against 0

= Choose Stats — Regression Analysis — Linear models, Fig. 4.2b, and complete the
dialogue as shown in Fig. 4.2c.
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Fig. 4.2b Regression dialogue

Fig. 4.2c Specify they and x

SE Tools  Window  Help
Summary Statiskics
Statistical Tesks
Distributions

Regression Analysis
Design

Analysis of Yariance
Mixed Models (REML)
Multivariate Analysis
Six Sigma

Survey Analvsis
Time Series

Spatial Analysis
Survival Analysis
Repeated Measurements
Multiple Experients
Microarrays

* * v w v v v v v v v vREAvr r w

Sample Size r

Generalized Linear Models. k

Logistic Regression, ..

Log-linear Madels. .

Praobit Anakysis.. .

Zrdinal Regression, ..
All-subsets Regression 4
Screening Tesks 4
Split-lime Regression, ..

Standard Curves...
Monlinear Models, .

Mixed Maodels »

Regression Trees. ..

™ Linear Regression

Available Data: R egression:
Uptake |Simple Linear Regreszsion
Responge W ariate: W
Explanatary W ariate: IF
Run Options... |
’E J ﬁ Cancel ‘ Defaults |

Choose Options... and tick the box labelled ‘confidence intervals’.
= Press Ok and then Run.

Look at the table of regression coefficients shown at the bottom of the Output Window (Fig. 4.2d).
The estimate of —2.043 for the Constant is the intercept of the line. The estimate of 0.02494 for
conc is the slope of the line fitted to the data when uptake is plotted against conc.

Thus these results show that the fitted equation is:
uptake = =2.043 + 0.02494 * conc

=

Fig. 4.2d Table of regression coefficients
Estimates of parameters

Parameter estimate ) ti15) tpr. loweer 35% upper 95%
Constant -2.043 0.195 -1032 <00 -2.485 -1.621
conc 0.02494 0.00118 2111 =001 0.02243 0.02748
= Return to the regression dialogue to give a plot of the fitted line. Click on [Further Output]

then [Fitted Model] see Fig. 4.2e, to give the plot shown in Fig. 4.2f.

Return to the dialogue, click on [Further Output] again and select [Model Checking].
Accept all the defaults by pressing [Run]. In the Graphics Window, 4 plots will be shown as in
Fig. 4.2g.

A teaching session on Regression Analysis, which includes procedures for checking model
assumptions, will help you understand this output.

The key point is that the examples in chapters 3 and 4 have shown it is easy to “do statistics” once
you have become familiar with the use of dialogues in GenStat.

This allows training courses to concentrate on statistical concepts since the computing part has
become easy.
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Fig. 4.2e Further output sub-dialogue

Fig.

4.2f Fitted model

Linear Regression Further Output

el[Eq

Fitted and observed relaticnship with 95% confidence limits

Display .
[ Model [~ Estimates . by
I Summary [

I [ Fitted Values
[ Carrelations [ Accurulated 4 .
™
.
Graphics °
Model Checking... | Fited Model | : ] ¢
§
Power Calculations... Permutation Test... |
W A Fiun Cancel | 14 * e
.
s
o4 e
P A O
conc
Fig. 4.29 Model checking
uptake uptake
8 815 *x
T =] 4
3 101, -
& % 0.5 1 * " e
5 — ®oow
) 8 0.0 - 2
._g 05 A .
3 & -1.0 1 x
2 o
C 151
1 E %
) 20 A >
0 T T T T T
-2 -1 ] 1 2 L] 1 2 3 4
Standardized residuals Fitted values
uptake uptake
73] X w ®
= 1.8 x & 200 .
= 1.0 = 1
- N % 7 175
2 os ox” FRER ’
E b » * E . e
o 00 T 1.25 1
@ X @ o
N o5 XX N 1.00
B B | "
% -1.0 x % 0.75 e
C 15 c 050 1 30K
“g x* ‘E 0.25 Toox
w201, 0
— T 0.00 —————

-1.5-1.0-05 0.0 0.5 1.0 1.5

Normal plot

0.000.250.500.751.001.251.501.752.00

Half-Normal plot

4.3 A GenStat tutorial

GenStat includes its own tutorials as part of the software. Use Help = Tutorials and try the one

called Linear Regression. If you find it helpful then try some of the other tutorials.
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