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Introduction

In this Guide we describe Genstat's extensive spreadsheet facilities for data entry, import,
export and manipulation. Initially we show how you can load data in an Excel file into a
Genstat spreadsheet. We then show how you can use the Genstat spreadsheet itself for data
entry and verification. In an analysis you may sometimes want to work with subsets of
your data, and we describe how these can conveniently be created using the spreadsheet.
You may need to calculate or recode data from columns in the spreadsheet and we show
you various ways of doing this. The data may not always be stored in a convenient form or
may require rearranging before analysis. We demonstrate some of the relevant spreadsheet
data manipulation techniques, such as appending, merging, stacking and unstacking data.
Within Genstat you can have multiple spreadsheets contained together within a book
where each spreadsheet is stored on a separate page. We show how you can store and
manipulate spreadsheets in a book. We also describe how you can use Genstat’s ODBC
facilities to read and write data to databases. Finally, we show you some server commands
that allow you to use data in spreadsheets in your Genstat programs.

Genstat Example Data Sets

If installed Genstat into the default folder, the data files used in this Guide will be found in
C:\Program Files\Gen23Ed\Data. You can import these into Genstat by selecting
File | Open then navigating to the file location. Alternatively select File | Open Example Data
Sets, then type the name of your required file and click Open data.



1 Reading Excel files

You can read data from external files into Genstat using the File menu on the Genstat menu
bar. The menu covers a wide range of formats, including spreadsheets (like Excel) and
databases. When Genstat reads a file in one of these formats, it automatically puts the data
into a Genstat spreadsheet. Excel probably represents the most common “foreign" format.
So, we start this Guide by showing you how to use the Excel wizard to load an Excel file.

When reading data from a foreign file, Genstat expects the data to be in a rectangular
column format. In a spreadsheet, such as Microsoft Excel, the data need to be arranged in a
group of columns forming a rectangle where the columns are of the same length. If the
rectangular area contains empty rows or columns, by default these will be removed when
the data is opened in Genstat. You can specify column names for your data by entering a
label for the name in the first row of the column within the rectangular block. A
spreadsheet column name must start with a letter (A-Z, a-z or %) and can only contain
letters, numbers or the symbols % and _. When data are read into Genstat, a check is made
to see if a column name meets these conditions and modifies any names that include
invalid characters. For example, if the first character of the column name is a number, then
Genstat will create a new name by prefixing the label for the column with a %. When no
column names are provided, Genstat will generate default column names using the
notation C1, C2 etc. You can specify missing data values by either by leaving the cells
blank or by entering an asterisk (*).

A B c
counts  crop!
18 pea

When the data columns are read into Genstat, 1
any numerical columns will be imported as 2
variates and any column containing labels 3 117 pea
(excluding the column name) will be importedasa | 4 21 cereal
text data structure. Within a Genstat spreadsheet a 5 7 pea
text column is marked by a green ‘T’ next to its 6 176 cereal
7
o
9

column name and the contents are right justified | 85 cereal
by default. A column of numbers or text can also 244 cereal
be read into Genstat as a factor. You can specify a 4 pea
column to be a factor by appending an 10 55 cereal
exclamation mark (!) onto the column name (e.g., | 11 8 pea
crop!). Figure 1.1

Figure 1.1 shows an example of a block of data
within the Genstat Data worksheet of the Excel file Bacteria.x1s, which has been
arranged for input into Genstat. The data values are a set of counts from an experiment: the
numbers of one particular type of bacteria found in small samples of soil growing two
different types of crops. The second column contains categorical data and has had the
symbol ‘!” appended to the column to specify the column is to be a factor.

We can import the data into Genstat using the File menu. The data files used in this
Guide are found in

C:\Program Files\Gen23Ed\Data.



In this example we want to
open the Excel file containing
the data shown in Figure 1.1.
To open the file, from the menu
bar select File | Open. This
opens the Select Input file menu
(Figure 1.2). This has all the
standard controls provided by
Windows in an "open-file"
menu, and we can move to the
Data folder in the usual way.
Once we have found the folder,
it is advantageous to click on
Set as in the Working Directory

1 Reading Excel files

. Open File

« K Gen23Ed » Data

<« Program Files »

Organize v New folder
ESET "
Gen21Ed

Gen22Ed

Name

&3 Antxls

@ Bacteria.xls

Gen23Ed 132 DDT Soil Samples 1970-93xIsx
Addins B DiptonWeather.xls
Bin & FBSdataxls

L] Grazing 1xls

a}l Grazing 2xls

B Grazing 3xls

v <

Data
Doc

Examples

File name: ‘ Bacteria.xls

v ‘ Other Spreadsheet Files (*xls** ~

Working directory  ~

Setas

Figure 1.2

Goto

Select...

Cancel

|

dropdown list. The Select Input file menu will then automatically open in this folder when

we use it in the future. We now select Other Spreadsheet Files from the dropdown list in the
bottom-right corner so that we can see what Excel files are available.

Selecting the file Bacteria.x1s and clicking Open, or double-clicking the filename,
displays the menu shown in Figure 1.3. This is the initial menu of the Excel import wizard.
It lists all the available worksheets and named ranges within the Excel file, with worksheet
names prefixed by ‘S:” and named ranges by ‘R:’. In this example, we have selected the
worksheet Genstat Data. We have no other books or spreadsheets open within Genstat, so
the Add to Book dropdown list is left as New Book. We will explain how to form books of
spreadsheets in Chapter 7. Until then, we will keep our spreadsheets separately.

Select Excel Worksheet for Import > T Spreads... EI@
S Genstat Data The excel file contains the Row | counts ! crop t
5: Bacteria Counts waorkzheets [marked 5:] and - | oea o
R: Mamed Range named ranges [marked B =] P

i the list opposzite. 2 117 | pea
Select the one that contains 3 21| cereal
the data pou wish o import. 4 7| pea
5 176 | cereal
6 85 | cereal
7 244 | cereal
Add to Book . B
Select Al Mew Book V —
a 55| cereal
- 18 8| pea -
Cancel < Back Finizh Help =] < —
Figure 1.3 Figure 1.4

Subsequent menus allow you to select ranges and columns and set various other options
controlling how the data are transferred to Genstat. In this case we want to take all the data
on the page and will leave the other options at their default settings. (The subsequent
menus will be shown later though; see Figure 1.9, Figure 1.10, Figure 1.12 and Figure
1.13.) So, we click on Finish to open the two columns of data into a Genstat spreadsheet, as
shown in Figure 1.4.



4 1 Reading Excel files

When you click on the output window, the data in the spreadsheet are automatically
transferred to Genstat's central data pool. (If the Output window is not displayed click the
window tab on the bottom left of the screen, then double-click Output at the top of the
Window View pane.) The Output window displays a brief summary of the data that have
been transferred, as shown in Figure 1.5.

Data imported from Excel file: C:\Program Files\Gen23Ed\Data\Bacteria.xls
on: 2-Feb-2023 10:23:18
taken from sheet "Genstat Data", cells A2:B11

Identifier Minimum Mean Maximum  Values Missing
counts 4.000 73.50 244.0 10 0

Identifier ~ Values Missing Levels
crop 10 0 2

Figure 1.5

In fact, whenever you change from the spreadsheet window to another window, Genstat
will update the central pool with any changes that you have made in the spreadsheet. You
can verify that the data are in Genstat, by looking in the Data View pane (Figure 1.6).

To see the data, click the Data tab at the bottom left of the screen then move up and open
the Vectors | All Vectors folder.

Now make the spreadsheet active again: click the window tab at the bottom left of the
screen then double-click the Bacteria.x1s spreadsheet. This will let you access the
options on the Spread menu. You can transfer the data in the Data View explicitly to the
data pool by selecting Spread | Update | Changed data to Genstat and Close Sheet (Figure
1.7). Selecting this item updates Genstat then closes the spreadsheet. The standard method
of updating the pool uses the Genstat READ command.

l_J Data & Genstat
+|_J All Data File Edit View Run Data Spread Graphics Stats Teols Window Help
. Vectors New IR EEE -
i = Gut=nn > Blatsl s |pEs=E=aw @
H : Factor >
0 crop S
L[V counts
+-[ Variates Adc ’
Fact Export > |
+ - Factors Update > Changed data to Genstat F10
e I_J Texts Set as Active Sheet Changed data to Genstat and Close Sheet Ctrl+E
A5 |_J Matrices All Data to Genstat Ctrl+Shift+F10
|_J Scalars Auto Update Genstat
Refresh Sheet from Genstat Ctrl+U
""" [J Tables Auto Refresh Sheet from Genstat Cirl+Alt+U
----- |_J Painters Using fast load (Save & Close)
EaR | COther T}"Fl ES Changed data in Book to Genstat
All Book to Genstat
Flgure 16 Subset on Update Ctrl+Shift+U

Figure 1.7
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The item Using fast load (Save & Close) provides a more efficient alternative, using the
SPL,OAD command, for large spreadsheets in Genstat's native gsh format.

We shall now import some data from another Excel worksheet.

Data are not always stored in a singular
rectangular format within a spreadsheet but Named_R... ~ £ | counts2
may have multiple blocks of data entered on a A 5 c D £
single worksheet. Figure 1.8 shows an pe
example of this in the worksheet Bacteria
Counts from the file Bacteria.x1s. Inthis
worksheet there is a title in row 1 of column Diipea oppea_

1 |Counts of bacteria and crop type

2

3

4

5

6
A, and two rectangular sets of data records. In | 7 7 pea 76 pea

8

9

10

11

12

counts1 cropl counts2 |crop2
18 pea 32 ceral

this example we just want to open the second 176|careal B7|corcal

85 cereal 7 cereal

rectangle of data (counts2 and crop?2) 244 cereal 311 pea
THaT 4 pea 275 pea
within a spreadsheet. & looroa 78 poa
13 8 pea 4 cereal
Figure 1.8

From the menu select File | Open and select the file Bacteria.x1s. This opens the
initial menu of the Excel wizard, as shown earlier in Figure 1.3 on page 3. A named range
containing counts 2 and crop?2 already exists in the Excel file (R: Named_Range), but
we’ll ignore this and instead define the same cell range for import using the Excel wizard.

Select the worksheet

Bacteria Counts and click Select Cells from Excel Weorksheet to Import pod

Next. The second menu in Preview of Selected cellz: D3:E13 [cellz truncated to 8 characters)

the wizard lets you define counts2 |cropz | ~

the range you want to 32|ceral |

select. Click the Specified 45|pea |

Range radio button and §5|cersal |

enter the range D3:E13 Télpea |

into the adjacent field as 87lcereal |

shown in Figure 1.9. Tlcereal | v
£ >

Selection of Cells in the Worksheet to be uzed in the Spreadshest
(alcels (@ 5pecified R ange: |D33E-I 3 | [e.q. B2:ARBZE0)

Cancel < Back Finizh Help

Figure 1.9
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When you click Finish Genstat detectS | seject Columns to Convert to Factors %
that the column crop2 has repeated Colurins marked F will be converted ta Factors
labels and displays the menu shown in [t factor containg categonies or qualitative
Figure 1.10. This menu di5p|ay5 all the infarmation which clazsifies units into groups,
columns that have repeating values. &g Treatment groups, blocks or replication]
The current data type for each column

is indicated by a prefix to the name (T
specifies a text, F a factor and V a Cancel
variate).
Help

To change the type of crop2 from a
text to a factor, double-click the name Factor
crop2 inthe list (alternatively you can
click the Factor button). This changes Convert Al
the prefix from T to F specifying the p—
column will be a factor. Click OK to
create a new Genstat Spl’eadsheet_ Taolerance on creating Factar levels: ICI

Figure 1.10

If we now click on the Output window, the data in the spreadsheet are transferred to
Genstat's central data pool as shown over in Figure 1.11.

Data imported from Excel file: C:\Program Files\Gen23Ed\Data\Bacteria.xls
on: 2-Feb-2023 10:25:35
taken from sheet "Bacteria Counts", cells D4:E13

Identifier Minimum Mean Maximum  Values Missing
counts 4.000 98.00 311.0 10 0
Identifier ~ Values Missing Levels
crop2 10 0 2
Figure 1.11

An alternative to defining a cell range in the Excel wizard, is to create a named range for
the rectangular block of data directly within Excel then select this from the worksheet list
in Figure 1.3. To create a named range in Excel, you first select the desired rectangle either
with the mouse or by using the shift and cursor keys. Once the rectangle has been selected,
you can name the range by clicking in the Name Box and typing its name. In Figure 1.8
(see page 5) we have selected the range D3 to E13 and entered its name as Named_Range
in the Name Box. If you select Named_Range as the worksheet or range in Figure 1.3 and
again click Next, you will see that the range D3 to E13 is set up automatically in the second
menu of the wizard, just as in Figure 1.9.



1 Reading Excel files

The third menu in the
wizard (Figure 1.12) lets you
choose which of the columns

Select Excel Columns for Import

Available columng within cell range:

Selected Caoluming:

in the worksheet or range to l:u:uunztsE
cro|
read. By default, they are all P
read. <
-
Al -
£- Mone
Femove emphy columnz
Cancel < Back Finizh Help
Figure 1.12

When you click Next the final wizard
menu appears, shown in Figure 1.13.
This menu contains tabs controlling
more advanced aspects. This time we
have not put an exclamation mark at
the end of the column name to specify
that the column crop?2 is to be a factor.

Instead, we select the Factors tab, and

select the checkbox Suggest columns
with only a few unique values to be

Factors. If this option is set, Genstat will
check all the columns for repeated
values or labels and, if any are detected,
you will be prompted with the menu
shown previously in Figure 1.10
offering you the choice to convert
them. Clicking the Factor button will
perform the conversion and clicking ok
will open the spreadsheet.

Select Options for Importing Excel Data

Title

ﬁ Names E! Factars g itlesbctive Sheet E# Rows
Factors hold arouping or classifying information.

Column names ending with | are read in as factors.

Suggest columns with only a few unique values to be factors
Sort factor levels into alphabetical or numenc order

[] Data cortains variates & factors only. Columns with labels
are read in a3 factors, or vanates if only a few text characters
are found [converted to numbers as below).

Controls the ruling applied on
converzion of labels to numbers [e.q.

Text to number conversion:
Strict

ilis read as 10).
Missing value text: | aswell as
Cancel ¢ Back Nesxt » Help
Figure 1.13

An alternative way to input data is to use the facilities within the Spread menu. In this
example we will use the clipboard to copy the columns count1 and crop1 from the
Excel file Bacteria.x1s into a Genstat spreadsheet. As with the layout within a
spreadsheet, Genstat expects the data on the clipboard to be in a rectangular format with
columns of equal lengths. Open Excel then open the file Bacteria.x1s. Select the first
rectangle of data including the column names (data range A3:B13). Copy this selection to
the clipboard using Ctrl+C or another method. Note that when you are using Excel, if you
do any other operation on the spreadsheet before going to Genstat, Excel clears the data
from the clipboard. The data are available to Genstat only while the dotted lines are

moving around the selected cells in Excel.




8 1 Reading Excel files

Now, in Genstat, we create a spreadsheet of the data, by selecting Spread | New | From

Clipboard as shown in Figure 1.14.

& Genstat

File Edit VYiew Run Data 5Spread Graphics 5tats Tools Window Help
New ¥ Create... Ctrl+F10
Column > Data in Genstat... Shift+F10
Factor 5 Frem Clipboard Alt+F2
Calculate » ODBC Data Query... h Alt+Ctrl+F10
Delete N DDE Link... Ctrl+Shift+L
Insert 5 Excel Import Wizard... Crl+Alt+E
Select 3 From URL...

Figure 1.14

The New Spreadsheet from Clipboard menu (Figure 1.15) is displayed. We leave the
Suggest columns to be factors box selected and leave Add to Book set to New Book. When
you click Ok Genstat displays the factor conversion menu again. This time it will show
cropl as the column with repeated labels rather than crop2 (as in Figure 1.10). Leaving
cropl as atext and clicking OK produces the spreadsheet shown in Figure 1.16.

New Spreadsheet from Clipboard

 E spreacsh. [ )0 |
+

Figure 1.15

Sort factor levels Row IERERERRT cropl
Suggest columns to be factors
1 ik: | pea A
Remove empty rows Remove empty columns
[[] Data contains variates & factors only 2 117 [ pea
[] Column descriptions in row: 2 3 21| cereal
[JIgnore type markers (1#$) in column names 4 7 | pea
Column names in first row 5 176 | cereal
@ Yes if All labels OvYes ONo
6 85 | cereal
Commas: Leave v | Missing value text: | 7 244 | cereal
Check columns for date values  [_] Set as Active Sheet 3 4| pea
Sl ook 9 55 | cereal
New Book v
10 8 | pea S
Cancel Date Format... Help 2lv]< > 4
Figure 1.16



1 Reading Excel files 9

If we change our mind and want to reconsider converting crop1 to a factor, it is not too
late as this can be done very easily using the Spread menu. Put the cursor into one of the
cells in the crop1 column, and select Spread | Factor | Convert to, as shown in Figure 1.17.

Spread Graphics Stats Tools Window Help
New ’F|EE‘|@¢:‘3£|%‘|&|
Column » T B EEE MWD EE *
Factor » Change Levels... Ctrl+F3
Calculate » Reorder Levels... Ctrl+Shift+F
Delete > Calculate... Ctrl+Alt+F
Insert ¥ Product/Combine... Ctrl+5Shift+F11
Select ¥ Divide...
Restrict/Filter » Recode... Alt+Shift+F11
Sort... Ctrl+F9 Standardize Levels...
Manipulate ¥ Convert to
S ¢ Change labels to levels I:}
i ’ Change levels to labels
Add >
T 5 Edit Levels and Labels... Alt+Shift+F
Update . Reference Level... Ctrl+Alt+F12
Set as Active Sheet Clear Levels
Clear Labels
Clear Colours
Remove Unused Levels Alt+Shift+F12
Display Ordinals
Display Levels
Display Labels
Copy Labels to Clipboard Ctrl+F12
Paste Labels from Clipboard Ctrl+Shift+F12
Figure 1.17

1.1 Exercise

The file Traffic.x1s is an Excel data file with one worksheet called counts storing one
set of data in the area B3:D43. Use the File | Open menu to locate the file and load the data
into a Genstat spreadsheet, converting day and month to factors.
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1.2 Reading data from multiple sheets or files

Sometimes data from separate categories or trials will have been entered on separate pages
within an Excel file or be held in separate files. Assuming that these sheets have columns,
which match in type (i.e., matching columns are both text) and position or name, then
these sections of data can be combined into a single spreadsheet with a factor created to
indicate the sheet or file that they have come from.

In our next example, all the data are on separate sheets in one Excel file, so we’ll use
Genstat’s Append menu to combine them into one spreadsheet.

The left half of Figure 1.18 shows the file Toysales.x1s in Excel. Two of the tabs
contain data from sales of toy dogs (Dog Sales) and toy kittens (Kitten Sales). The right side
of Figure 1.18 shows the Genstat spreadsheet we’ll create by appending these two data
sets from Excel. The data from Kitten Sales are placed directly under Dog Sales.

B Spreadsheet [Toysalesxds] (Dog Sales!AZ:D13)*
Row |VWorkSheet 'City Vyear
1 Cardiff 1598
o X L . o
D g Arial 1w v A A 2 |Dog Sales London 1998
Paste -% : B I U- . Mo A 3| Dog Sales Belfast 1998
N 4 |Dog Sales Glasgow 1998
Clipboard Font 1 .
5 |Dog Sales Cardiff 1999
N14 M & 6| Dog Sales Glasgow 1999
A B C D 7 |Dog Sales Belfast 1999
1 |City Yearl Cost Sold 8 |Dog Sales London 1999
2 |Cardiff 1998 5 5445 9 | Dog Sales Glasgow 2pee
3 |London 1998 5 51237 :
4 Belfast 1998 5 11114/ | 10|Dog Sales e S
5 |Glasgow 1998 5 17318 11 |Dog Sales Lendon 20688
6 |Cardiff 1939 55 13664 12 |Dog Sales Belfast 2000
T |Glasgow 1999 55 75982
8 BEIfﬂST 1999 55 28044 13 | Kitten Sales Cardiff 1998
9 |London 1999 55 44271 14 |Kitten Sales |London 1998
10 |Glasgow 2000 6.5 32937 .
15 | Kitt sal Gl 1998
11| Cardiff 2000 6.5 25439 TN ca e | hemeow
12 |London 2000 6.5 113496 16 |Kitten Sales |Belfast 1993
Dog Sales Kitten Sales 17 |Kitten Sales |London 1999
Ready 18 |Kitten Sales |Cardiff 1999
Figure 1.18

From the menu select Spread | New | Append Multiple Excel Spreadsheets. Locate the file
Toysales.x1s and double-click to open it.
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After you have selected the file, you will get the dialog in Figure 1.19, which allows you
to specify how the data is read from each page. The same options are used for reading in
each page selected in the file. You need to select the sheets to be appended, either by
clicking on each one individually while holding down the Ctrl or Shift key, or else by
using the Select All button if all sheets are to be appended. Just select the first two sheets
Dog Sales and Kitten Sales as the third sheet holds the combined information in a different
format. The most important information to provide in this dialog is how the columns are to
be matched between the two sheets. The Match Columns by Section has two options: Position
or Name. If the columns are matched by position, then column 1 from the second sheet will
be appended to column 1 from the first sheet, and the second sheet’s column names will be
ignored. If they are appended by name, then the column names between the two sheets
must match, but they need not be in the same order. If there is not a matching column with
the same name in one of the sheets, then missing values will be inserted. Of course, if the
columns have the same names and are in the same order, then either of these options will

give the same results.

Select Multiple Sheetz/R anges:

S: Kitten Sales
5: Dog and Kitten Sales

Select Multiple Excel Werksheets for Append

[] 5elect Calumns for Inclusion
Sort Factor levels

Suggest columng to be factors
Remove empty rows

[ Data contains Yariates & factors only

Remove empty columnz

[ Skip fist 1 ror-empty 1ows

Read Column nanmes from File

(@) ez if &l labels (Oves (O No
Colurnn Mames in Bow:

[ Calumn descriptions in Fow: 2

Select &l

Restricted Cell Range: [eq B2:ES2) for All

Text to Mumber:
Strict

Row Mumbers [above] are
(® Felative () Absolute

tizzing W alue Text: |

| Match Colurnns by [ Check for date values

Add to Book
MHew Book

kv

® Position (O Name [ 5et as Active Sheet

[Jlanore sase on matching factor labels

Cancel Help

Figure 1.19
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When you click OK the dialog in Figure 1.20 will display. This detects that some
columns look like factors as they have a few unique values that repeat. Click OK to close
the dialog without making any changes. (Alternatively, you could double-click an entry to
make it a factor.)

The resu|ting Spreadsheet isshown |5elect Celumns to Convert to Factors >
in Figure 1.21. This contains the new | Columns marked F will be converted to Factors
factor column Worksheet, which gives | [ factar containg categaries or qualitative
the name of the worksheet that each infarmation which clazsifies units into groups,
row came from. &g Treatment groups, blocks or replication)
W Cost
Cancel
Help
Factor
Corveert All
Leave All
Tolerance on creating factor levels: ICI
Figure 1.20
[T Spreadsheet [Toysalesxds] (Dog Sales!A2:D13)* [ = || & |3l
=
Row ! Worksheet |8 City [! Year | Cost | Sold t
2 |Dog Sales London 1998 5 51237 | |™
3 |Dog Sales Belfast 1998 5 11114
4 |Dog Sales Glasgow 1998 5 17318
5 |Dog Sales Cardiff 1999 5.5 13664
6| Dog Sales Glasgow 1999 5.5 75982
7 |Dog Sales Belfast 1939 5.5 28644
8 |Dog Sales London 1939 5.5 44371
9 |Dog Sales Glasgow 2000 6.5 32937
1@ | Dog Sales Cardiff 2000 6.5 25439
11 | Dog Sales London 26000 6.5| 113496
12 | Dog Sales Belfast 26000 6.5 2725
13 | Kitten Sales |Cardiff 1998 7.5| 25782
14 | Kitten Sales |London 1933 7.5| 199155
15 | Kitten Sales |Glasgow 1998 7.5 18168
16 | Kitten Sales |Belfast 1933 7.5 11115
17 [Kitten Sales | London 1999 | 7.99( 181643 | |
2lIv] < >

Figure 1.21
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1.3 Appending data from multiple files

If the data you wish to append are in multiple files or on pages in Genstat workbook files
(.gwb) these can be appended into a single file. We’ll demonstrate this by appending 5
Excel files into a single spreadsheet. The 5 Excel files, Grazing 1.x1s-Grazing
5.x1s contain the initial and final live-weights of calves that were put in 12 paddocks to
graze for two weeks. The files give the results from 5 grazing periods over the summer.
The paddocks contain 3 types of herbage (DE, TE and TH).

Select Spread | New | Append Multiple Files. In the Append Multiple Files dialog (Figure

1.22) click the Browse button II' and navigate to C: \Program
Files\Gen23Ed\Data. (You could use the Browse button multiple times if the files were
in different directories).

Append Multiple Files X

Filename: l \Program Files\Gen23Ed\Data"Grazing ]

C:\Program Files\Gen23Ed\Data‘\Grazing 1.xls
C:\Program Files\Gen23Ed\Data"\Grazing 2 xls
C:\Program Files\Gen23Ed\Data‘\Grazing 3.xls
C:\Program Files\Gen23Ed\Data"\Grazing 4 xls Change
C:\Program Files\Gen23Ed\Data‘\Grazing

Add

Remove
Up
Down
Bottom
Match columns by Add to book
(O Posttion (@) Name New book v

[] Ignore case on matching factor labels [] Set as active sheet
Check columns for factor values Check columns for date values
Convert all Genstat spreadsheets to vector sheets

x =

Figure 1.22

In the Open File dialog (Figure 1.23) select Other Spreadsheet Files (*.xls...,*.ods) from the
dropdown list so that only non-Genstat spreadsheets are listed. Import the Excel files by
clicking Grazing5.x1s then hold the Shift key and click Grazingl.x1s.
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.. Open File X
<« v 4 <« Program Files > Gen23Ed » Data v o Search Data
Organize ~ New folder =« A e
A
Gen23Ed = Name Date modified Type ~
Addins @ Grazing 1.xls 11/11/2022 11:27 am Microsoft Ex
Bin @ Grazing 2.xls 11/11/2022 11:27 am Microsoft Ex
Data @ Grazing 3.xls 11/11/2022 11:27 am Microsoft Ex
Doc @ Grazing 4.xls 11/11/2022 11:27 am Microsoft Ex
£ | @ Grazing 5.xls 11/11/2022 11:27 am Microsoft Ex
xamples
Ip @ Music.xls 11/11/2022 11:27 am Microsoft Ex
Proclib @ Provincexls 11/11/2022 11:27 am Microsoft Ex
Source @4 Sulphur.xls 11/11/2022 11:27 am Microsoft Ex
Support &< Toysales.xls 11/11/2022 11:27 am Microsoft Ex w
GIMP 2 Y x
File name: [”Grazing 1.xls" "Grazing 2.xIs" "Grazing 3.xls" "Grazinc vw Other Spreadsheet Files (*xIs*,* «
Working directory ~ Cancel
Figure 1.23

Clicking Open displays the dialog shown previously in Figure 1.22, which allows you
to browse to your files and specify how the columns are matched (by name or by column
position). The columns in the files all have the same names and order, so it doesn’t matter
whether we chose to match columns by positions or names. The order of the files defines
the order that the data appears in the resulting spreadsheet. If the order of the filenames is
not what you want in the spreadsheet, you can reorder the files in the filename list by
selecting a file then using the Up, Down and Bottom buttons. Leave the settings at their
defaults then click open. This will open each of the selected files in turn. As they are Excel
files, you will be prompted for the options for reading in an Excel file 5 times, once for
each file.

Figure 1.24 shows the Excel import

i ; . X Select Excel Worksheet for lmport X
options dialog for the first file

5: Gengtat Data The excel file containg the
Grazing 1.xls. We do not need to worksheets [marked 51 and
change any of the options to import the ;a{;zj'i;fzgzzs[?;'kec' 2
data, so we’ll click Finish. Another four : N
N X ” . N N elect the one that contains
identical dialogs will display in turn the data you wish to import
and you can just click Finish for each
one.
Add to Boaok
e Book w
Cancel < Back Finizh Help

Figure 1.24
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. Spreadsheet [Grazing 11.gwb]* =
dialog has been closed the 3 Spreads : [ = ;‘“’ ] ! E@
resulting Spreadsheet WI" be Row File PlLot Treatment Initial U
opened, as shown in Figure llcrazing 1 1|TE 12~
1.25. This contains the 4 2| Grazing 1 1|TE 11
columns from the Excel files 3 |Grazing 1 1|TE
plus a factor column File, 4|Grazing 1 1|TE 12
which gives the filename 5| 6razing 1 1| TE 14l
(minus any extension) that the 6| Grazing 1 nEs 13
rows of data came from. If any = p—

3 . N razing 1 1|TE
of the files contain multiple :
. 8 | Grazing 1 1|TE
sheets, then the File label also :
. . 9| Grazing 1 2|TH
contains a second part which :
gives the page name of the 10 Grazing 1 2| ™
sheets 11 | Grazing 1 2|TH
12 |Grazing 1 2|TH
13 |Grazing 1 2| TH
14 | Grazing 1 2|TH
15 |Grazing 1 2(TH 13),,
i | | < >
Figure 1.25

1.4 Reading and working with dates

In Excel, dates are stored as the number of days since 1 January 1900. There is an error in
the Excel calculation of the number of days, as they include the day 29 February 1900.
This did not exist, as only centuries divisible by 400 have a leap year (e.g., the year 2000
was a leap year, but 1900 was not). Time within a day is stored as a fraction of a day. So
6am, 12am and 6pm are +0.25, +0.5 and +0.75 respectively. Genstat stores dates as the
number of days since 1 March 1600. When reading a date column in from Excel, Genstat
flags the date as having a base date of 1 January 1900. To mark a column in Excel as a
date, the column name should have a suffix of : D and a time column should have a suffix
of :T.

In Excel 2007 .xlIsx format, dates can be recognised by the majority of cells in the
column having a date or time format, and so these do not need to have the :Dor : T
suffixes. If you import Excel data via the clipboard, and the data set has less than 256
columns and 32000 rows, Genstat will also recognise columns as dates based on their cell
formats. When Genstat sends a spreadsheet column containing dates with a 1 January
1900 base to the server, it automatically adjusts the values to have the base date of 1
March 1600.
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Figure 1.26 shows some meteorological data from Dipton, New Zealand that has the
monthly mean of the daily maximum temperatures, the total rainfall and the maximum
wind speed (gust) for the month and time during the day that the gust was recorded.

A B C n] E F G
1 |Yearl Month! |Date:D lhﬂean Temperature Rainfall MaxGust GustTime:T
2 | 1997 Jan 01-Jan-97 250 1020 506 21:55:32
3 | 1997 Feb 01-Feb-97 235 15840 853 03:30:15
4 | 1997 Mar 01-Mar-97 218 480 91.9 02:58:30
5 | 1997 Apr 01-Apr-97 179 191.0 520 16:08:29
B | 1997 May 01-May-97 16.1 591 8d.7 00:54:30
7 | 1997 Jun 01-Jun-97 127 5119 776 04:10:03
8 | 1997 Jul 01-Jul-97 113 850 78.6 11:25:02
9 | 1997 Aug 01-Aug-97 13.7 520 117.5 23:34:43
10| 1997 Sep 01-Sep-97 16.8 530 118.0 23:32:58
11| 1997 Oct 01-Oct-97 188 B53 937 03:29:12
12| 1997 Mov 01-Maov-97 193 1064 B5.1 13:34:30
Dipton Weather Data o)
Ready
Figure 1.26

This is in an Excel file DiptonwWeather.x1s in the Genstat Data folder. You can see
that the columns Date and GustTime have suffixes : D and : T to mark these as a date and
time respectively.

Use either File | Open or File | Open Example Data Sets t0 load the data into a Genstat
spreadsheet. This gives the spreadsheet shown in Figure 1.27. Note how pDate and
GustTime are displayed in date format. If the : D suffix was missing from the column
name for Date, then the column would be displayed as in Figure 1.28, where just the
number of days is displayed with no date format.

5 dsheet [Di ‘Weather.xls] (Dij Weather DatalA2:G193)* -E|
E P [Dip (Dipton = J EI-\EI ﬁSpreadsheet [DEI = &
Row! Year !Honth Date Mean Temperature | Rainfall | MaxGust | GustTime t
Row! Year ! Month pate |t
1 1997 | Jan @1/81/97 24,95 1a2 98.6'1:55:32.42|
2| 1997|Feb 81/02/97 23.51 154 85.33:38:15.13 1| 1997|Jan 35431~
3 1997 | Mar @1/83/97 21.76 48 91.9|2:58:3@.32 2 1997 | Feb 35462
4 1997 | Apr a1/e4/97 17.88 191 92|6:88:29.85 3 19487 | Mar 35490
5 1997 | May @1/85/97 16.14 59.1 84.7|@:54:29.63 4 1097 Apl" 35531
6 1997 | Jun 81/e6/97 12.74 51.9 77.6|4:18:82.79
5 1997 | May 35551
7 1997 | Jul a1/87/97 11.34 85 78.6|.1:25:82.33
8| 1997 |Aug 81/es/97 13.65 52 117.5 ['3:34:43.39 6 1997 | Jun 35582
9 1997 | 5ep @1/89/97 16.81 53 118 (!3:32:58.19 7 1997 | Jul 35612
1@ 1997 | Oct e1/18/97 18.83 65.3 93.7|3:29:11.89 a8 1997 | Aug 35643
11 1997 | Nov 81/11/97 19.34 186.4 85.1|.3:34:30.17 g9 1997 SEp 35674
12 1997 | Dec a1/12/97 28.78 143.3 76.3(.9:57:16.53 |,
2" < = 1@ 1997 | Oct 35784
11 1997 | Now 353735
Figure 1.27 12| 1997 |Dec 35765 |,
I i >

Figure 1.28



1 Reading Excel files 17
t Ioulcantﬁh?jn?e thet_formai_: usiﬁ Column Attributes/Format for Date x
o display the date or time using the _ _
Spreag | zolumn |Attributes/Formgat . pate e
menu (shown in Figure 1.29). Fora |M= [oae Cancel
numerical column, the Numerical Descriptin | | heel
Format will be set to Date. To Decimak:  [* | ‘widh Help
change the date format, click the Shest
Date Format bUtton to Open the Restrict data entered to be in the range: Correert...
dialog shown in Figure 1.30. YOU  |wiriwse [+ | Masimm R =
can select a date or time format Idertifying information used in output | D afaul Ol
from the drOpdown ||St If the Justification MNurneric Format
wrong base date has been selected, | ® Defaut O General
this can be changed using the Start | " O Scientc
. () Right () Fixed .
date from option. There are 49 O Contred @ Date Hide
different date formats that canbe | o ..
used: the day and months can be Colours
displayed with a leading zero or Figure 1.29
not, the month can be shown as a
number, a three-letter abbreviation or with the Date Format X
full name and the year with 2 or 4 digits, the_ T »
order or day, month and year changed, and times
can also be shown with dates or on their own. S0y
The default date format, and month names for Start date from
other languages can be set in the Tools | Options (O 1/3 /1600 (Gregorian)
menu on the Date Format tab, as shown in Figure ®1/1/ 1300 (Excel)
131 Cancel Defaults
Options b
o 3 Figure 1.30
Default D ate format:
s e . If for some reason you needed to change
dinisy e . base date for a column, you can use the
|iu[)st$§jewma'- > Spread | Calculate | Rebase Dates menu. If this

Start Dates from

(®) 010341600 (Gregoiian) (01011900 [Excel)

Month and Day Lists:

List entries:

i onth M ames [Fulll Januany ~
Month Mames [&bbreviated | | February
Day Mames March

April

May

June ~

Edit List.

Set 2 digit years less than: a3 2000's

Use Language defaults for: | English o

[ Display times without the seconds
Excel times less than daps will not be rebazed to 1600

Day used for mmm-py date format: Start of Manth (11~

Cancel

Help

is used on the column pate, it would give the
prompt shown in Figure 1.32. Normally this is
not necessary as Genstat keeps track of the
conversions need to save the data to an Excel
file or to the server. The only time this would
be required is if you wanted to add dates prior
to 1/1/1900 to a column from an Excel file.

Genstat

The current base date is 1/1/1900.

Figure 1.31

This will change the underlying numerical values
in the date column Date to have a base date of 1/3/1600

Do you wish to proceed?

Figure 1.32
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1.5 Importing cell formatting and formulae

When working with a .xIsx or .xsIm file, you can import . oo mpor »
cell formatting information (cell colour, font colour, font The excel e contans the

. . . S: Trial A2 worksheets (marked S:) and
name, font style and font size) into Genstat as data. This =72k —
R _nm Prrt_frea i e ek opyiosi:

is particularly useful when formatting of cells has been —
used to capture supplementary information, such as a
cell being an outlier. Furthermore, cell formulae can Fesdin

also be imported as data, allowing you to check what i, omaae
formulae have been applied in different cells. When e New bosk oot s

Styles

opening an Excel file with the File | Open menu, on the | e e TN
Excel wizard, the content of the cells to be read in can
be selected using the Read in dropdown

Figure 1.33

H H ; — o

menu (Figure 1.33). For example, Figure | T¥metmamm w0 : =

fow | Entey ! Plot ! row ¥ cowmn ¥ stoce ! mep ¥ cuttivor | Mean population '7,""@

134 h th G tat d h t 16777215 | 16777215| 16777215 15397084| 16777264 10007036 1777215 |
' Shows the ensta Sprea shee 2| 13280764 16777215| 16777215| 16777215 15397084| 1ssseass| 13280764 16777215 |
ted f dina in the cell col S| sesrorse| v 1erars| serrrass| vswross| asevn| sesrsnes orrms|
Createa Trom reading in the cell colours R e e e
. s| 13302026 16777215 16777215) 16777215| 15397084 14082747) 13302926 16777215
from Sheet Trial Al Of 6| 11664575 16777215| 16777215| 16777215 | 15397084| 12443391| 11664575 16777215 |
' 7 16560526 16777215 16777215 | 16777215 15397084 15850458 16560526 16777215
WheatTrials.xlsx. The Spreadsheet 8| 16566926 16777215 16777215 16777215| 15397084| 16777164) 16566926 16777215
. . s| 16554126 16777215 16777215 | 16777215| 15397084| 16777164 16554126 16777215 |
gives the Excel cell colours in Genstat S| iesvins]| a7z aerarams|aerrans| s | Tiswsesse| semanee
- 11| 10016758 16777215 | 16777215| 16777215 15397084 12443391 10016758 16777215
RGB numerlcal format_ 12| 16554236| 16777215 16777215 16777215| 15397084 14062747| 16554236 16777215
13| 10026224| 16777215| 16777215| 16777215| 15397084| 14e82747) 10026226 16777215
18| 16554126| 16777215| 16777215| 16777215| 12443391 12443391] 16554126 16777215
The Excel cell colours can also be 55| ses7o786| 17| 1677mars| serrrass| nawave| iseseess] sesmones
. . . 16| 13280764 | 16777215 16777215 | 16777215 12843391 16777264| 13280764 16777215 |
|mported for d|sp|ay in the Genstat 17| sessosze| serrrans| 1e7rais| sevins| nasssn| 1e7mies ieseesas T
R 18| 1s91356| 16777215| 16777215 16777215| 12443391 15850458 | 14941356 16777215
Spreadsheet by Selectl ng Apply Excel Ce" 13| 16se6926| 16777215 16777215 16777215| 1243391| 12443391| 16566926 16777215 |
. 20| 11s6a575| 16777215 16777215 16777215 | 12643391 | 2se827a7| 11664575 16777215 |
colours in the Excel } 21| 1ss73356| 16777215 1677215 te7mans| naeavver| usesarer| 1esyavss 1
. . Readin: |Vaues e ZZ‘ IWZSZZI‘ 16777215 16777215 IE7772)5‘ l)“SSQX‘ 12443391 10026224 16777215
leard (Flgure 1 33) 4 Apply Excel cell colours 23: woemas: 16777215 | 16777215 | 16777215 11443391: 15850458 10007036 | 16777215 |

' ' 24| 13302926 16777215 16777215 16777215| 12443391| 16777164| 13302926 16777215 |,

217 < >

Figure 1.35 shows a section of sheet  Figyre 1.34
Trial Al of WheatTrials.xlsx,
alongside the Genstat spreadsheet with the same cell colouring displayed.

o E _F G H ! 4 K [T Spreadishee [WheatTiabsisx] (Tl ATIA2L53)
Mean | Plot Size Plat Yield| Harvest sou B Enery [t pioe ¥ fow ! cotumn ! stoce ! dep ¥ Cuttivar | Mesn Populotion m2 | Plot Size m2 | Plot vield kg | Marvest hosture
Column! | Block! | Rep!| Cultivarl Population/m2|  m2 (kg) |Mosture
2 L A WWT1885 185 w1952l 154 1 s 3 “ 3]« s 195 15 19,52 15.7
D 290 s ieazl 158 2l s| 2 3 I 190 15 w42 15.6
2 1 2|Resolve 190| 18] 18.19| 157 3 5 7 2 2 1 2 Resolve 190 15 18.19 15.7
I T 280 s 0 | 1 i alweisen | 15 15 7.8 1.9
1 l-—lv wj ‘6. 13.89| 15.7 g o ° ? ' d SEaT 192 1 1.6 ==
i 2o 85| s ie4s 158 s D 2 3 alslae | 155 15 .08 15.8]
S b 200 T TV BT E I 3 1| o|excess 290 15 .5 5.
1 4lEncom 298] 6 1eeel 154 0 3 u s 4 3 4fenere | 195 15 1.5 15.4]
T T 9 1 13/ - s 1 4 monarch 190 15/ 19.82 15.8
[ 4 Y e M - e — —
21 alcawiz 195 15l 1ssdl 152 FI 2 3| ajowen | 195 1 1598 5.2
1 ilvieter 70 5 718 15a ul B s 4 1 1| 1|vieter 17 15 .18 15.9)
1 1 1|Wanaka 195 15 1842 184 13 s 17 s 1 i 1vensa | 195 1 16.02 6.2
|2l o[Monareh™ T T T 1 D 2 2| 2|Wonareh 13 1 .53 15.9)
o R Y BT s I I | [ 5 wa
o 2 ey 220) 15 2238 149 =E s s 4 2| a|emy 2 1 2.3 1.9
4 2| alExcess 153 15 iees 158 u I . 2| o |excess 195 1 18,65 5.8
2| 2l 2fEncore 213 15 1727 150 1 D 2 2| 2 encore ns 1 .27 5.0
A 2 1lFame 220 15 1842 164 2 o = 7 1 2| 1/Flame 0 1 .42 6.e
3| 2 ajwwriess 185 15 18.88] 152 sl v - bl 2| s|maess 195 1 .8 1.2
a2 asims 165| 15 18.17] 157 x D . 3| 4lsirus 165 15 w17 5.7
4 3 4|Wanaka 210| 15 20.10| 186.0 3 !. 29 n' 4 3. 4 Wanaka | 10 15 ZE.'.“I 16.9
3 3| 2Blaze mﬂu‘ 15 1938 152 % OO 3| 3 ajemmee | 190 15 19.35 15.2
2| 2] 2vieter 180 15 18.82 158 ED S 2 2| ajvictor 150 15 w82 15,8
1 2] 1jcawrz2 185 15| 2003 149 [ W 2| s a| 2| ajcwrn 185 15 ».0 1.8
1|3 1Resolve 185| 15 1871 158 E) s| ks 1 3| 2lmesalve | 15 15 w7 5.8
2 3 2|Excess 175, 15| 1667] 153 ) HEEEE a| 3| 2Emcess 175 15 16.67 15.3
3| 3 3|Monarch 235] 15 19.89]  16.0 B 3 3| 3 |menarch 35 15 19,00 1.0
4 3] ajNeison 185| 15 2146 152 b D 4 3| 4|Melson 195 15 .4 15.2
34 4| 37| 10 4| 3] 4[Fiame 170 15| 2080 160 ) O s 3| alrime | 70 15 2.0 1.9
10| 2 10 3| 3 alcawrzz 175] 152100 156 B B s w 3| 3| 3|cwna 17 15 2.0 15.6
36 M| 38| 10 2) 3 2[WwWT1685 22§ 15 2030 153 L7 T 2 3l alwmess 225 15 20,30 15.3
27 <

Figure 1.35
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2.1 Entering data into a spreadsheet

The Genstat spreadsheet can also be used as a data-entry system. This includes a validation
system, which may make it more reliable than the external alternatives.

The data shown below are taken from an experiment in New Zealand. Twelve sheep were
divided into 4 “flocks” to follow 3 different drench programs. The initial weights of the sheep
were recorded, and, after they were run for 3 months on their respective programs, their final
weights were recorded.

Treatment Rep | Weight in Kilograms
Initial Final
Control 1 38 48
Control 2 31 42
Control 3 37 48
Control 4 34 41
Drenched once 1 36 52
Drenched once 2 35 50
Drenched once 3 38 52
Drenched once 4 32 49
Drenched twice 1 33 53
Drenched twice 2 34 49
Drenched twice 3 39 66
Drenched twice 4 36 57

To enter the data into a new spreadsheet, select Spread | New | Create, as shown in Figure 2.1.
All the other options of the main Spread menu will be grey rather than black at this point, to show
that they are not yet available (since the other menu options can only be selected for existing,

active SpreadSheetS). This opens a Spread | Graphics Stats Tools Window Help

menu containing a list of icons New N I Curl=F10
defining several types of spreadsheets ol N -
that can be created. The last 6 icons Calculate TILE D All=Ctr-F10
in this list allow you to create blank peee e . e
spreadsheets for different types of St From URL..

data. The default spreadsheet type is Restrict/Filter Book from Selected Sheets...

for a Vector spreadsheet that allows e e | Tebbedtobichom ot

columns of variates (numerics), texts Shee e e enhecte.

(labels) and factors (grouped data) of o Merge Multiple Files..

equal length to be displayed S

simultaneously within a spreadsheet. Update

Set as Active Sheet

When a spreadsheet is created, it

. o Figure 2.1
can either be opened within a new 'gure
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book or added as a page in existing book. The book that is to include the new spreadsheet is

selected using the Create in Book list (see Figure 2.2).

The data in our example will
be in columns (or vectors) of
variates and factors, so we have

4 Create new spreadsheet

@ Spreadshest

selected the Vector Spreadsheet m

icon, as shown in Figure 2.2. \E Slf ?
For a Vector spreadsheet you

need to specify the number of iz B =
rows and columns in the boxes Matix  Syrmetic  Diagon

M atrix M atrix

provided. For this example, we
have entered 12 rows and 4

COIUmnS It does not matter |f From Clipboard ~ From Excel  ODBC Query

you do not know the number of
rows and columns needed

E

From Server

initially for entering your data,
as you can easily insert or delete

[ Get as Active Shest
Create in Book
Mew Book v

Cancel Help

rows or columns at a later date.
We have selected the New Book ~ Figure 2.2

item from the Create in Book list

to open the Vector spreadsheet within a new book.

Clicking the OK button produces a blank spreadsheet

et . ; =
within a single-paged book in a new window, as shown R Spreadsheet [Book... oo -=1- kel

in Figure 2.3. By default, the 4 columns are initially
created as variates and all the values are set as missing
values represented by asterisks. The columns are
labelled by default as c1, c2, c3 and c4. If you enter
data under these column names and transfer it to
Genstat, four data structures will be created and
displayed in the Data pane on the left with the identifiers
c1,c2,c3and c4. Itis good practice to assign your
own descriptive names to the columns. A column name
must start with a letter or %, and the remaining
characters can only be alphanumeric (A-Z, a-z, 0-9), or
‘%’ or *_’. If you do use an illegal character in a column
name, Genstat will convert these characters to valid
ones. Column names can start with an underscore *_’
but it is best not to use this as these columns will not be

Row | €1 2 3 ca |¥
1 # # * | A
2 & & *
3 % % *
A * * &
5 #* #* *
& & & *
7 % % *
a * * &
q B B *
18 * * *
11 % % *
12 * * & v
z2llF < >

displayed in the data lists. Genstat uses hidden structures  figure 2.3

starting with an underscore for some system variables.
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TO rename the COIUmnS |'T Column Names and Properties (4) of New Data ]
SeIECt Spreacj l Column l Column | Names T Descriptions [clo
Rename, which opens the N '
menu shown in Figure 2.4. Put N
the cursor in column c1 and 3lca
rename it as Drench, then a|ca -
click oK. < >
Show descriptions
0K Cancel Copy Paste Find Replace Pointer | Change case Clear

Figure 2.4
. . Rename Column: C2 o
An alternative way to rename a column is to
right-click the column heading and select Name:  [Rep |
Rename. This opens the dialog shown in Figure Deseription: | |
2.5. Do this for column c2 and type the new name Cancel Help
Rep then click OK.
Figure 2.5

Use one of these methods now to change c3 to Lwt 1 and c4 to Lwt2.

The column Drench contains grouped data, so we need to specify that the column is to be a
factor before entering the labels. To convert the column to a factor, click anywhere on the column
using the right-button on the mouse. This produces the menu shown in Figure 2.6. Select Convert
to Factor to open the dialog shown in Figure 2.7. Genstat has recognized that this is a new column
that is being converted to a factor and provides a menu to specify the levels and labels. The
column brench has 3 groups: Control, Drenched once and Drenched twice, SO We have
entered 3 in the Number of Levels field. We now want to change the labels to represent the 3
groups.

ﬁ Spreadsheet [Book... EI@

Row |RED|C3|C4FI

Copy Mumber of Lewvels:

Cut Factor Attributes
Paste

How many levels in factor Drenc.., X

Levels and Labels...

Paste Special...

Delete...

Insert ¥ Cancel Help

Fill...

Figure 2.7

Rename...

Convert...

(=T - T B (- (Y Y S B UVI (I )

Convert to Variate

iy
-]

Convert to Factor

=
=

Convert to Text

=
[ %]

Filter »

i | CE

Protect Column
Sort.

Figure 2.6
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Click the Levels and

[E] Factor Drench (3 levels, 12 missing values) O b4
Labels button tO Open the Ordinals ! Levels T Labels Counts | Colour &
dialog in Figure 2.8. In the L 2l control o @
Labels field enter Control ) 2 lonce . @
for group 1 and press Enter J N 0 @
or the down arrow to apply v

this label. For group 2 label

) ) 1[4 Cancel | Add
this once and finally for

Delete Sort Copy

Paste

>
Find Replace | << »» Clear

group 3 label this group as

Twice. We can also Figure 2.8

apply different coloured  |Colour X

backgrounds for each B 4

group by clicking the ~Im |_ “imd B

colour wheel icon in the ErTEEEE

Colour column. This

opens the colour selection HENE. N .

dialog in Figure 2.9. EfEEEEE

Choose a colour foryour | ll 1l Il Il 1 N N

selected group by EEEENETN.

clicking a colour box

then click OK. Colour the | custem eolowrs:

other 2 groups in the WEE .. Hue:[160]  Red:[255 |

same manner. MEEC NN N Sat:El Green:
C||Ck|ng OK again Define Custom Colours 53 Colour Lum: Blue:

returns us to the Cancel Add to Custom Colours

spreadsheet where the

column name now Figure 2.9

appears in italicsand has | ,

ared ! at the start of the [7] Spreadsheet [Book...| .= || =) |[3m] |Select Factor Level X

name (see Figure 2.10). ol |

Row !Dr'encj Rep 3 4 t m_

You can now enter the 1 . . | ?;‘fjﬁ

label names by typing ++ Add Mew Label ++

directly into a cell, or by 2 - - -

double-clicking on a cell

and selecting the
appropriate label from
the list, as shown in
Figure 2.11. Alternatively, if you type the first character of the label
and move to another cell, Genstat will fill in the rest of the name.
For example, the letters ¢, 0 and T would be enough to specify the
factor labels of control, Once and Twice respectively.

Figure 2.10

h 3 Ed Ed Ed
?’_r‘uﬂ- Al

Caricel

Figure 2.11
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Note that if 2 labels begin with the same character you will [
X X NN [ Spreadsheet [Book:1]* | =

need to type as many characters as is required to distinguish
between the labels. For example, if the factor contained 2 labels Row ! orencn | Rep
called Farmand Field, then you would need to enter the first 2 1| Control ’
characters (Fa or ¥1i) before moving onto a new cell. You can 2 | Control *
type upper or lower case unless two items use the same labels 3 |Control *
and are only differentiated by case (e.g., 2 and 2 are both labels 4|control *
of the factor). The cell backgrounds will fill with your selected 5 [Once *
colours as you enter each label. Figure 2.12 shows the column 6 | once "
complete with the new factor labels. - I .

We now enter the data into the columns T.wt 1 and Lwt2 using 8 |Once *
Figure 2.13 as our guide. We click on the cell for the first row of 9 | Twice *
Lwt 1, enter the value 38 and move to the next cell using the 10 | Twice *
Enter key (alternatively you can use the down arrow key). We 11 | Twice .
then type the value 31 in the second cell and so on. If you make a Bl Tice
mistake, you can double-click a cell to edit its value. =7 <

The column rep contains patterned data with the values 1,2,3 Ei

igure 2.12

and 4 repeated 3 times. We’ll use Genstat’s Fill menu to
automatically fill this column with patterned data. Select Spread | Calculate | Fill to

open the dialog

shown in Figure 2.14. Select the column rep from the dropdown list then enter the Start Value as
1, and the Ending Value as 4. Using the default option Fill to Bottom, the values 1,2,3,4 will be

recycled until the bottom of the column. Clicking OK produces the spreadsheet sh
2.13.

own in Figure

Figure 2.13

ﬁ Spreadsheet [Book 1]* E@ Fill Column with a Mumerical 5equence o *
Teria
Row ! Drench | Rep | Lwtl | Lwt2 | Rep > .
1| Control 1 38| 48| Sequence 2
Starting Y alue: 3
2| Control 2 31 42 ) 4
Ending Yalue: 1
3| Control 3 37 48 2
Increment: 3
4| Control 4 34 41 4
Mumber of Repeats: 1
5 |Once 1 36 52 2
3
6| Cnce 2 35 58 [ Copy Dawn existing values aver mizsing 4
7| once 3 38 52 |gnore restricted/filkered rows
Fill Selected Fows only ] Fill all Columns in Selection
8| Once 4 32 49 ’ .
Fill from cell Fill to
9 | Twice 1 33 53 ® Top () Curent ® Bottorn () End of List
18 | Twice 2 34 49 12
11 | Twice 3 39 66
S & = L Apply Cancel Help
e | 3 >
Figure 2.14
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2.2 Data verification

Verify Columns in Spreadsheet *
When data are entered into a spreadsheet it is easy T ———————
to mistype or enter an incorrect value. Genstat S~
provides a facility for data verification within the Fiep -
spreadsheet through the double entry of the data. In | asi
this example we demonstrate how to check that the Help
data within the columns 1wt 1 and L.wt2 have been
entered correctly. First, we select Spread | Sheet | Select Al
Verify, which opens the dialog shown in Figure ety
2.15. To choose columns to verify either double-
click them or select the column names and click lgnore
Verify. Columns selected for verification will be

prefixed by “V:’. In Figure 2.15 we have double-  Figyre 2.15
clicked on the names L.wt 1 and Lwt 2 to specify
that they are to be verified.

ET] Spreadsheet [Book1] (. |- =- e Clicking oK changes the columns Lwt1 and Lwt2 in the
fow ! rencn | rep | wet1 | Lwtz [M| Spreadsheet to display three minus (—) characters in place of

~ | the values (see Figure 2.16). To verify the data, we now re-
enter the values in these cells. Enter the value 38 in the first
row of the column wt 1 and press enter to move the cursor to
the next cell. As the value is correct in this cell, the value is
redisplayed. Now in the second row we enter the value 33 and
move to the next cell. On moving to the next cell Genstat has
recognized that the value is different from the original value
entered and displays the dialog shown in Figure 2.17.

Control

Control

Control

Control

Once

Once

Once

1
2
3
4
5| Once
b
7
3
9

Twice Genstat Verify Error in Spreadsheet [Book; 1] (Verifying)™ h:4

Werify Error i L] at row; 2 Walue to Uge:

18 | Twice

11 | Twice

K.eep typed value of: 33

Tuped

B | R | | R b | R |

12 | Twice

20 < > Ise ariginal value o A

Figure 2.16 Use the new value: | | Mew

Here you can Specify the correct [] &dd thiz Bookmark Mote to the cell [Sl+Child to view)

value and can add a comment to the
cell if it is required. In our example
we decide that the correct value
should be 33, so we click the Typed
button to register this value. Clicking the

Typed butto?m creates a new spreadshgeet ] Spreadsheet [Bock2) BN BB
containing a record of the mismatch in the
data entry (Figure 2.18). This spreadsheet 1|Llwtl 2|31 33 33 -
will appear underneath the sheet you’re I | i *
working with; you will need to move your
current spreadsheet to one side with the
mouse to see the new one. Each row within the new spreadsheet contains details of the column
name, row, original value, new value typed and the new value. Any further mismatches in the

Figure 2.17

Row IEl‘u‘[olu VRow IEbr‘igi lﬁlT'_-,-'ped T New t

Figure 2.18
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data entry will be appended onto this spreadsheet. We then complete the data verification by
entering the remaining values for the columns Lwt1 and Lwt2. On entering the last value of the
verification in row 12 of the column 1wt 2 the prompt in Figure 2.19 will display.

This prompt allows you to set Genstat
the verified columns as read-only
to prOtECt them from any further 0 Cell verification successfully completed.

Changes_ C||Ck|ng Yes changes the Do you want to Protect (ie make read only) verified columns?
columns Lwt1 and Lwt 2 to read-
only and provides a visual

indication of this by changing the  Yes No
background on the column title to
blue. Figure 2.19

You can set or remove the protection for a Column/Sheet Protection X

column at any time. To remove the column

. Calumn [P = Protected]
protection on Lwt 1 and Lwt 2 select Spread |

Drench

Column | Protection. This opens the dialog shown Fep Select Al
in Fi P: Lut1
in Figure 2.20. l Frotect
The columns within the spreadsheet are
|Jnprotect

listed, with protected columns prefixed ‘P:’. To
remove the protection on the columns 1wt 1 and
Lwt2 double-click the names in the list to
remove the prefix. Alternatively, selecting

Lwt1 and Lwt 2 within the list and clicking
Unprotect will also remove protection. You can
protect a column in a similar way by double-
clicking the name in the list or clicking the
Protect button. Clicking OK returns you to the Lancel Help
spreadsheet and removes the blue background
from the column titles.

[] Pratect whole spreadshest

Figure 2.20

Comparing spreadsheets is another form of data verification. You can compare two open
spreadsheets within Genstat or you can compare a currently open Genstat spreadsheet with data
from a foreign data source. For example, you could compare an open spreadsheet with another
spreadsheet saved in gsh (Genstat Spreadsheet) format, or with data in an Excel file. The data set
we created earlier in this section can also be found in the Genstat spreadsheet file called
Drench.gsh. To illustrate the spreadsheet comparison facilities, we will now compare the data
we have entered, with the data in the file brench. gsh.
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Select Spread | Sheet | Compare t0

f == Compare Sheet: Spreadsheet [Drench.gsh]
open the dialog shown in Figure 2.21. o
The Data Source option identifies gifwme o e —
where the data that you wish to ' u ==
compare are located. Our comparison | Filename:
data are in a gSh file so select File. |C:'-.Prograrn Files\Gen23Ed\Data\Drench.gsh | Browse...
Click Browse then navigate to the file
: S - isons: le-8
location as shown in Figure 2.21, The | "°enee e mnenesicempanans: i
remaining options on the menu gr"mpa"”"s gp ::”'"“s by o
control how the comparison is to be aore case osten =ne
made. [] Match rows using ID Selected columns only
Leaving the default settings and Drench
clicking on Ok produces a dialog Abort comparison after finding diferences
(Figure 2.22) to warn that the sheets E— Help

are different, and prints a report in the
Output Window, as shown below in
Figure 2.23. There are two
differences between the spreadsheet and the file
Drench.gsh. The first difference reported is
the record where the data value was changed
during the data verification. The second
indicates that in the current spreadsheet the
column Rep is a variate, but in the file
Drench.gsh this column has been saved as a
factor.

Figure 2.21

Genstat - Warning

The two spreadsheets are different.

I
See Output Window for details.

0K

Figure 2.22

"Comparing Spreadsheets: New Data and Drench.gsh
Column Types don't match: Rep = Variate vs Rep
Mismatch on Lwtl at row 2: 33 <» 31

Spreadsheets are different. ™

= Factor

Figure 2.23
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2.3 Inserting and deleting rows or columns

Columns and rows can be deleted using the Delete
options on the Spread menu. (If your spreadsheet is
hidden by the Output window, re-display it by
clicking the Data tab at the bottom left of the screen,
then move the cursor up and double-click Book; 1.)
To delete the column rep click anywhere on the
column and select Spread | Delete | Current Column.

Rows can be deleted by clicking on the row number and

dragging the row outside the spreadsheet. Figure 2.24

illustrates this being done with rRow 2. You can select and
drag multiple rows (or columns) for deletion in a similar

fashion.
New columns and rows can be inserted using the

27

[ Spreadsheet ... EI-IEI

Row l Drench

facilities available within the options on the
Spread | Insert menu. To insert a new row at the
bottom of the spreadsheet, click on the last row of
the spreadsheet and select Spread | Insert | Row
After Current Row. This will add a new row as
shown in Figure 2.25. New values default to
missing values (represented by asterisks for
numbers or empty cells for labels or strings).

To insert a new column, click in the brench

Lwtl Lwt2
i 1| Control 38 48 | ™
FAlControl 33 42
3| Control 37 48
Figure 2.24
16 | Twice 34 49
11 36 57
* *
12 || -
I | cliE >
Figure 2.25
Create a new column 4
Caolumn Type Narme: |ID |
(®) Yariate N _
O Fastor Initial Y alue: |== |
(O Text Decimal places shown: I:I
() Long Text -
[ »90 chars |
LI Fill column Levels and Labels. .
Cancel Help

column and select Spread | Insert | Column after

Current Column to open the dialog shown in Figure Figure 2.26

2.26. Here you can choose what type of data
structure the new column will be, give the column a
name and set an initial value for each cell.

Select Vvariate from the Column Type, enter the name
1D and click OK to produce a new column, initialized
with missing values, as shown in Figure 2.27.

[T Spreadsheet [Sheet1.g... E-@
Row ! Drench | Lwtl | Lwt2
1|Control Variate: 1D aa |~
Empty Column
2 [Control . 43
3 | Control * 34 41
4 |0Once = 36 52
5(0Once * 35 5@
6 |Once =2 38 53
7| 0Once * 32 A9
g | Twice = 33 53
9 | Twice * 39 66
16 | Twice * 34 49
11 | Twice * 36 57
12 * -1,
Il | il 5

Figure 2.27
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Another way of inserting a new column is to create a duplicate column. So, for example, if we

2 Data entry and validation

want to duplicate the column 1wt 1, we can select Spread | Column | Duplicate.

This opens the dialog shown in
Figure 2.28 where we have selected
the column L.wt 1 and entered a new
name for the duplicate column,
vLwt1 in the New Column Name
field. You can create the duplicate
column as a different type using the
New Type options. Selecting the New
Type as Variate and clicking OK
inserts the duplicate column into the

spreadsheet as shown in Figure 2.29.

Duplicate Column >
Colurnr: Create az
Lt (@) Variate
Mew Colurmn M arme: () Factor
| wLwt1 | () Test
Sort Factor Levels/Labels
|nzert mizzing walues in rows excluded by Filter
Apply Cancel Help
Figure 2.28
[0 Spreadsheet [Sheet1.gsh]* || S|
Row I Drench ID Lwtl | wiwtl | Lwt2 |*
1| Control * 38 38 48 |™
2 |Control * 37 37 48
3 | Control * 34 34 41
4 | Once R 36 36 52
5 | Once * 35 35 58
6 | Once = 38 38 52
7 | Once * 32 32 449
8 | Twice * 33 33 53
9 | Twice * 39 39 66
18 | Twice * 34 34 449
11 | Twice * 36 36 57
12 * * * *
W
I | G >

Figure 2.29




2.4 EXxercise

2 Data entry and validation

29

The following data are from an experiment assessing the durability of four different types

of carpet: 4 machines were available to simulate the wear arising from daily use.

day machine carpet wear
1 1 d 38
1 2 a 17
1 3 C 38
1 4 b 39
2 1 a 19
2 2 d 22
2 3 b 26
2 4 c 35
3 1 b 41
3 2 c 54
3 3 a 11
3 4 d 36
4 1 c 59
4 2 b 36
4 3 d 22
4 4 a 16

Enter this data into a Genstat spreadsheet. Use the Spread | Calculate | Fill menu to
generate the day and machine information. Change the first 3 columns to factors and

ensure the labels for carpet are a, b, ¢, and d. Using the Verify menu from the Sheet option
on the Spread menu, check that you have entered the data correctly. The comparison data
are stored in the file carpet . gsh. Compare your spreadsheet with this data set using the
Compare menu. Close the spreadsheet and clear the data pool when you have finished by

selecting from the main menu Data | Clear All Data.



3 Data manipulation

Before any statistical analyses are performed, the data may have to be manipulated into the
correct form required for the analysis. This can sometimes be time consuming and
awkward. We now show some advanced data handling techniques that make data
manipulation easier.

3.1 Defining subsets of data values

When dealing with a large set of data, you often need to be able to select a subset of values
to study, either temporarily, or for the remainder of a session. Genstat caters for this by
allowing you to impose restrictions (filters) to define subsets of vectors (variates, texts or
factors). The vectors keep all their original values, but subsequent commands working
with the vectors will restrict their attention only to the subset.

One way of doing this is provided by the Genstat spreadsheet. For example, suppose for
the drench data we wish to display a list of the sheep whose final weight is less than 51
kilograms. If you have already closed the Drench.gsh spreadsheet, re-open it. Click outside
the spreadsheet to load the data into the central data pool. We’ll form a new spreadsheet in
a new book containing only the columns Drench and Twt2.

From the menu select Spread | New | Data in Genstat to generate the Load Spreadsheet

dialog in Figure 3.1. In this dialog we select brench and Lwt 2 then click | to move
them to the Data to Load field. Select New Book from the Load in book list the click Load.

The resulting spreadsheet is shown in Figure 3.2.

. Load Spreadsheet EI [= @ i b
Type of Spreadsheet [ Spread... E@
(®) Vector [Variate, Text or Factor) () Matris Row || Drench | Lwt2 t
() Sealar () Table Tables in column farmat 1 | r—— ag| |~

Available D ata: Data to Load: 2 | control a3

Direnich A

Lol Drerch 3| Control 48

H:Itjz 4 [ Control 41

-3
5| 0Once 52
6| Once 1]
7 | Once 52
3 |0Once 49
Vv
9 | Twice 53
Select Al Laad in baok 18 | Twice 49
Mew Book, w .
11 | Twice BB
| | XK Load Cemme 12 | Twice 57 v
v < >
Figure 3.1

Figure 3.2
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We now generate the dialog in Figure 3.3 by selecting Spread | Restrict/Filter | By Logical
Expression. The Restrict Spreadsheet using an Expression dialog allows you to restrict or
filter the data within a spreadsheet based on a logical expression. The Expression fields
define the condition, and the Restriction Type radio buttons indicate whether the restriction
is formed by including or excluding the units (or rows) that satisfy the logical condition.

Restrict Spreadsheet using an Expression >
Calurnns: E wpression:
Drench [Lwt2<51 |

@) &nd o

Comparizons:
Restriction Type
~
Mot Equal To (®) Include
Lezz Than

Greater Than
Less Than or Equal Ta )
Greater Than or Equal To v Carnbire

Cancel Apply Help

E sizting Restrictions

Create Exprezsion. ..

() Exclude

Replace

Remove Al

Figure 3.3

In our example we want to include all the units within the restriction where the units in
Lwt2 are lower than 51. To create the expression for this restriction we double-click Lwt2
in the Columns list to move it into the first Expression field. We then double-click the Less
Than option from the Comparison list which puts a ‘<’ symbol into the Expression field and
then type ‘51°. We select the Include option as the Restrlctlon Type then click OK.

The resulting spreadsheet shown in Figure 3.4 now
shows only the requested subset of units. The row
heading now has stripes of red to indicate that the
spreadsheet is restricted. The restriction is also shown in
the status bar which now displays the number of rows as
7/12 to indicate 7 out of 12 rows are included by the
current restriction (as shown in Figure 3.5). When we
use these vectors in future, until we cancel the
restriction, operations will be restricted to just the
specified set of units. (This applies both to operations
with menus and with commands.)

Server Ready.

] Spre... |
m! Drench Lwt2
I8 Contral 48 | ™
2 [ Control 42
3 [ Control 48
4 | Control 41
6| Once se
8| Once 49
18 | Twice 49 w
T+ « ¥
Figure 3.4
[7F12 2] Row: 1 Column: 1 |

Figure 3.5
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This is illustrated in Figure 3.6, where we use the PRINT directive, to print Lwt 1 and

Lwt2.
i
94 print Lwtl, Lwt2; decimals=0

Lwt1 Lwt2 -
38 48 7 Input Window: 1* =N R
g; j§ print Lwtl,lwt2; decimals=8
34 41
35 50
32 49
34 49

Figure 3.6

Notice in Figure 3.6 that, even though we only included 1wt 2 in our restrictions as these

two vectors are printed in parallel, the restriction is applied
to both. Initial weights of the sheep (Lwt1) are only
displayed for the filtered values for the final weights
(Lwt2). To use the PRINT directive, open a new text
window by clicking the button at the top left of the screen
shown in Figure 3.7. Type the text shown in Figure 3.6
then from the menu select Run | Submit Line.

If your spreadsheet is hidden, re-display it but clicking

@ Genstat

File Edit Wiew Run

Data

éjlﬂ'ﬁ|;ﬂ —._'Il-lh

ew Text Window l

Figure 3.7

the window tab at the bottom left of the screen then double-click Rook; 2 in the Window

view. The restricted units are not discarded and can be
viewed in the spreadsheet in an alternative colour. To do
this select Spread | Restrict/Filter | Display Excluded Rows.
This will display all the rows in the spreadsheet, but with
the restricted out (excluded) rows shown in red (the default
colour); see Figure 3.8.

You can also toggle the display of the restricted rows by
clicking the ‘+’ button in the top-right corner of the
spreadsheet.

As the restricted units are not discarded, we can also
change the restriction to look at some other set of units or
impose a further restriction. For example, say we now
want to add to our restriction the condition that we want to
identify the sheep whose treatment was to be drenched
once.

B spre.. (=] -5 | uSel
= Drench | Lwt2 |*
IR IControl 48 |~
2 | Control 42
3 | Control 48
4 | Control 41
Once 52
6 | Once 58
Once 52
8 [Once 449
Twice 53
16 | Twice 49
Twice 66
Twice 57 |
2l < >

Figure 3.8
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To combine a new restriction
with the existing restriction, we

Restrict Units on Factor Drench e

could use the Restrict Spreadsheet Fartor Restriction type

using an Expression menu again or, | P'eh ¥ @ lnclde

alternatively as the column Selected levels: (O Exclude

Drench contains grouped data Cortrol the selected levels
ir the: data for

(factor), we can use the Restrict on || Twice
Factor dialog, as shown in Figure

3.9. To open the dialog, select
Spread | Restrict/Filter | To Groups

(factor levels). This displays the
labels or levels of a factor, which
you can select to filter the data by.
Select once from the Selected
Levels and the Include option from
the Restriction Type. To combine
this restriction with the current
subset, select the Combine with New
setting from the Existing Restrictions

dizplay or analysis

Ewisting restrctions

(®) Combine with new
() Replace with new

Show level in list
Look for: [[] Match case

I (®) Labels
Level: () Ordinals

options. Clicking OK produces the
spreadsheet shown in Figure 3.10.

Cancel

Remaove al Help

Apply
In creating our subset of data, _
we have created one subset usinga Fgure 39

logical condition and then further [ spre... [= ][ B |[meSml
restricted this set using a second condition. Using the Restrict | =iz orench | Lutz [¥
Spreadsheet using an Expression dialog you can create a 6 sa |~
restriction by combining the two logical conditions into a 2 | once 29
single condition using both the expression boxes. = < —
Figure 3.11 shows how to do this for our example. First, we _.
. Figure 3.10
remove the current restriction. From the menu select Spread |
Restrict/Filter | By Logical
Expression then click Remove Restrict Spreadsheet using an Expression *
All to ensure we are using the | Columns: Expression:
complete set of data. Now, as [Lwtz<51 |
before, we enter the condition @id O
for Lwt 2 less than 51 in the —
i i ) i |Drench Jin'Once] |
first Expression field. Then, in
the second field we enter the Create Expression...
i o N
condition for the restriction: Dmpwm Restiction Type
Drench.in. 'Once'. The Mol Equal To ” @ Include O Exclude
T3P 1) : L Th
nperator can be inserted | gl
y pu e-clic Ing nclusion IN Greater Than ar Equal To he Combine Replace
the list of Comparisons.
Cancel Apply Help Femave Al

Figure 3.11
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To combine these two conditions, we have selected the And option between the
Expression fields; that is, we want to include into our restriction sheep whose final weight
is less than 51 kilograms and that have been drenched once.

Clicking OK produces the same spreadsheet as shown in Figure 3.10.

To restore the data to its original form at any time you need to remove the restriction
applied to the data. You can do this be selecting Spread | Restrict/Filter | Remove All or by
clicking the clear restrictions button in the toolbar &=

If you want to store a subset of the units in a vector rather than restricting the original
data set, you can use the Subset menu. To open this, select Data | Subset. You can also
define the restriction by specifying the rows in the spreadsheet explicitly. The rows are
selecting using the Spread | Select menu, and the Restrict/Filter menu then allows you to
indicate how these are to generate the restriction.

Whichever way the restriction is defined within the spreadsheet, it is imposed within
Genstat using the REsTRICT directive and this provides an alternative if you wish to
define very complicated restrictions or to restrict vectors too large to be displayed in a
spreadsheet.

3.2 Exercise

The file Computer . gsh contains the number of personal computers sold in a shop during
each month of the year 2001, together with the prices charged. Using the Restrict/Filter
options on the Spread menu, subset the data to display only the rows in months where the
price is greater than £1100. Build up the subset further by filtering the rows where the
number sold is less than 15. Remove the restriction from the spreadsheet and restrict the
data again, this time using both the conditions at the same time (you will need to use both

Expression fields of the restrict By Logical Expression
menu). Remove the restriction when you have [7] Spreadsheet [Dr... | = || =1 |[u5n]
finished. Row ! Drench lREp Lwtl | Lwt2 ||}
IMIControl 1 38 A || ™
2 | Control 2 31 42
3.3 Sorting data 3lcontrol | 3| 37| 48
A 4 | Control 4 34 41
The spreadsheet allows you to reorder the units of a 1o 1 el =
list of vectors according to one or more index nee
vectors. To illustrate this, we will reintroduce the G Bl S
spreadsheet Drench. gsh. First, we close all the 7 |Once 3| 38| 52
currently open spreadsheets either by using the Close 8 | Once a| 32| a9
option on the File menu or by clicking the “X” button 9 | Twice 1] 33| 53
at_the top right-hand corner of the spreadsheet T o o1 3| a9
windows. Now select File | Open to locate and re- .
open Drench . gsh shown in Figure 3.12. 11| Twice 3| 9| 66
12 | Twice 4 36 57 ||\
zlI¥ < >

Figure 3.12



3 Data manipulation

We now want to sort the data in the
spreadsheet by specifying the final weights in
ascending order. To do this, select Spread | Sort;
this opens the dialog shown in Figure 3.13.

We have selected 1wt 2 from the Sort on
column list to be the index for the sort, and
selected Ascending from the Order options.
Clicking OK produces the spreadsheet shown in
Figure 3.14, where the rows are reordered, so
that the values in the Lwt 2 column are in
ascending order. If you have textual columns,
you can sort these alphabetically.

You can also do multi-column sorts, where
you specify an ordering based on a series of
columns. The columns are then sorted using the
first column, then rows that have equal values
in the first column are sorted according to a

35
Sort on Column values oo
Sort on columi; ] Multicolurnin
| lgnore Case
Drench lgnore Blanks
Rep
Lot Order .
(®) Ascending
() Descending
Sort Factars by
Ordinals
Levels
Labels
Fows to Sort
Al Selected IUnzelected
Place sorted rows at bottom of sheet
Cancel Help
Figure 3.13

column, and so on. To illustrate this, we will sort the data in alphabetical order for brench
and then in ascending order by L.wt 1 within each drench group.

Select Spread | Sort again then select Drench as the first column that we are going to
sort by and select Labels from the Sort Factors By option to sort the factor in order of its
labels. Selecting the Multicolumn option adds the text Key;1 to the column Drench in the
Sort on Column list. The Key;1 tells us that this is the first column that we are going to sort
by. Now select the column Lwt 1, this adds Key;?2 to the text, telling us that this is the
second column by which the data will be sorted (see Figure 3.15).

Figure 3.14

[ Spreadsheet [Dr... | = || & ||mt3m Sort on Column values =
Row ! Drench [YRrep | Lwt1 | Lwt2 ||} Sort on column: Multicalurnn
1|control | a| 33| a1~ Igrore Case
2|Control | 2| 31| 42 Drench - Key: 1 G Bl
Fep Order
EMlControl 1 38 43 Lt i
Lit2 - Key; 2 @ Agzcending
4 | Control 3 37 48 () Descending
5| Once 4 32 49 Sort Factors by
6| Twice 2| 34| a9 (O Ordinals
() Levels
7| 0Once 2 35 58 @ L ahels
8 | Once 1 36 52
Fowe to Sort

9| Onee 3 38 2 Al Selected nzelected

18| Twice 1 33 53 Place sorted rows at bottomn of zheet

11 | Twice 4 36 57

- Cancel Help
12 | Twice 3 39 66 |,
|z~ < >
Figure 3.15



36 3 Data manipulation

Clicking OK produces the spreadsheet shown in Figure 3.16.

You can also sort a selection within a
. Spreadsheet [D
spreadsheet. For example, to sort the final (] Spreadsheet [Dr. El-@
weights for Rep 4 in descending order we first Row # Drench ({Rep | Lut1 | L2
need to make a selection of the rows containing 1|Control | 2| 31| 42|~
Rep 4. To make a multiple selection, click on the 3| control | a| 32| a1
first row of t_he selection, then hold the Ctrl key 3 lcontrol | 3| 37| a8
down and click on the second row of the : 1 38| 4z
selection, and so on (keeping the Ctrl key
selected). Figure 3.17 shows the selection of all 2 4] 32| 4
the rows for rep 4. Opening the Sort menu when & 2| 35| =se
a selection has been made enables some 7 | Once 1| 38| 52
addltlor_1al options at the bottom of the menu, as n - =l =
shown in Figure 3.18. .
9| Twice 1 33 53
18 | Twice 2 34 49
11 | Twice 4 36 57
ﬁ spreadsheet [Dr.. l—“—“—l 12 [ Twice 3 39 66 ||,
Row ! Drench YRep | Lwt1 | Lut2 27 < >
1|Control | 2| 31| 42|~ .
onere Figure 3.16
2 4| 33| a1
3| control 3 37 48 Sort on Column values -
4| control 1 38 a8 Sort on colurnn: [ ] Multicolumn
=1 4 32 40 Luwt2 | lgnore Caze
& | Once 2 35 5@ Drench lgnore Blank:
Rep
7| Once 1 36 52 Lt Order .
7 (®) Azcending
8 | Once 3| 38| 52 () Descending
9| Twice 1 33 33 Sort Factors by
16 | Twice 2| 34| a9 Ordinals
. Levels
R I Twice 4 36 57 Lahels
12 | Twice 3| 39| 66
zZ[F < > Rows to Sort
Cral (®) Selected () Unselected
Figure 3.17 Place zorted rows at bottom of sheet
Cancel Help

Figure 3.18

De-select Multicolumn to clear your previous sort then select 1wt 2 from the Sort on

column list. Now select Ascending from the Order options and Selected from the Rows to Sort

options. When sorting a selection of rows, it is useful to group the results together to see
how they have been sorted. You do this at the bottom of the spreadsheet by selecting Place

sorted rows at bottom of sheet.
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Figure 3.19 shows the results of this process on
our example spreadsheet. Other facilities for sorting
data are provided by the Genstat sorT directive.

3.4 Exercise

The file Computer . gsh, already investigated in
Exercise 3.2, contains the number of personal
computers sold in a shop during each month of the
year 2001, together with the prices charged.

Sort the spreadsheet in descending order
according to the number of computers sold. Sort the
spreadsheet again, this time using the months in
alphabetical order.

Sort the spreadsheet with multiple indexes, firstly
by the price and then by the number of PCs sold.
Close the spreadsheet and clear the data pool when
you have finished by selecting Data | Clear All Data.

ﬁ Spreadsheet [Dr... E'-@

Row !Drench lREp Lwtl | Lwt2
1| Control 2 31 42 ||~
2 | Control 3 37 a3
3 | Control 1 38 43
4 | Once 2 35 58
5 (0Once 1 36 52
6 [Once 3 38 52
7 | Twice 1 33 53
8 | Twice 2 34 49
9 | Twice 3 39 66
1@ | Control 4 34 41
11 [ Once 4 32 49
i I Twice 4 36 57 v
zll¥ < >
Figure 3.19

3.5 Appending, stacking and unstacking data

We first show how to append data to a spreadsheet. This is particularly useful when your
data are split across two data files, or on separate worksheets within a spreadsheet. The
following example demonstrates how to append data that are stored on different
worksheets within an Excel file. The file Toysales.x1s contains a subset of data of
yearly sales data over 3 years of a toy company for the sale of toy dogs and kittens. The
data set includes the location of the shop, the number of toys sold and the price per unit.
The worksheet Dog Sales contains the figures for the toy dogs, the worksheet Kitten Sales
contains the figures for sale of their kitten toy during the same period, and the worksheet

Dog and Kitten Sales contains

data on both of these. First, we
load the toy dog sales data file
into a spreadsheet.

S: Kitten Sales
S: Dog and Kitten Sales

Select File | Open then locate
and open Toysales.x1ls. This
uses the Excel import wizard,

Select Excel Worksheet for Import >

The excel file containg the
warkzheets (marked 5:] and
named ranges [marked R:]
it the list opposite.

Select the one that contains
the data you wizh to import.

described in Chapter 1. Here we
simply need to select the
worksheet Dog Sales in the

Select Excel Worksheet for Import Select Al
dialog (Figure 3.20), select New
Book in the Add to Book list, and Cancel < Back

click Finish.

Add to Book

Mew Book ~

Einish Help

Figure 3.20
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The resulting spreadsheet is shown in Figure 3.21. | m spresdsheet oyslesade] . | = | 21 [l

To append the data for the toy kitten sales we need row [T city |l vear | cost | soa [
to use the Append Data to Sheet menu (see Figure 1 1998) 5| 5445|"
3.22). To open this, select Spread | Manipulate | 2| London 1998 5| 51237
Append. We select File as our data source and use the 3|Belfast | 1998] 5| 11114
Browse button to select the file Toysales.x1s. We 4|Glasgow | 1998] 5| 17318
then select Name for the Match Columns by option as 3|Cardiff | 1999) 5.3| 13684
we want to match the columns from the Genstat 6|clasgow | 1999] 5.3| 7982
spreadsheet file by their column names. To identify ; fi;::t izz zz ii::j
the different data sets within the spreadsheet we enter :

. K . R 9 |Glasgow 2800 6.5 32937
the name Toy in the Record Source in Factor field. This olcoraire | 2000 5| 25930
will create a new factor in the spreadsheet where each | ;7 . uon 2000  6.5| 113495
level of the factor represents the different appended 12|selfast | 2000 6.5 2725,
data sets. By default, these are simply the numbers1 | =7 < >
and 2, however, you can specify labels for these by )
Figure 3.21

entering names into the Factor Label fields. In Figure

3.22 we have entered ki t ten t0 Append Data to: Spreadsheet [Toysales.xls] (Dog Sales!A2:D13) X
label the appended data and pog to
.. Data source
represent the original data. @Fe O Cipboard - e
Clicking OK produces the Select _ e
Excel Worksheet for Import menu again :
(Figure 320) ThIS tlme we Select the |C:'\‘Prograrn Files\Gen23Ed\Data\Toysales xls | Browse....
Kitten Sales worksheet and click Record source in factor: Match columns by
Finish. Genstat reads the data from (Toy v|  OPostion @® Name
the file, appends the values onto the Factor label for added data: [Keten
current spreadsheet, and creates a Factor label for original data: [Dogl
Zznwdf:(:tfz Toi/oufelgrgege]?]tliﬁeels Dog Ignore case on matching factor labels
1 en
different data sets (see Figure 3.23). I e
Figure 3.22
[T] Spreadsheet [Toysales.xls] (Dog Sale... E\-@
Row T City ! Year Cost Sold ! Toy
1| Cardiff 1998 5 5445 | Dog ~
2 | London 1998 5 51237 | Dog
3 |Belfast 1998 5 11114 | Dog
4| Glasgow 1998 5 17318 | Dog
5| Cardiff 19949 5.5 13664 | Dog
6| Glasgow 1999 5.5 75982 | Dog
7 |Belfast 19949 5.5 28844 | Dog
8 | London 19949 5.5 44271 | Dog
9| Glasgow 2e88 6.5 32937 | Dog
18 | Cardiff 2666 6.5 25439 | Dog
11 | London 2286 6.5 113496 | Dog
12 | Belfast 2666 6.5 2725 | Dog o
v < >

Figure 3.23
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3.5.1 Appending data from multiple worksheets

An alternative menu is available for appending data from different worksheets within a
single Excel file. To illustrate this, we now close the sheet shown in Figure 3.23 and select
Spread | New | Append Multiple Excel Worksheets. Select Toysales.x1s as before then click
Open. This opens the dialog shown in Figure 3.24 where you can select one or more
worksheets or ranges to be appended into a single Genstat spreadsheet.

In this dialog hold
down the Ctrl key then
select both the Kitten

Select Multiple Excel Worksheets for Append

Select Multiple Sheets/Hanges:

[ Select Columng for Inclusion
Sort Factor levels

Sales and Dog Sales 5: Dog and Kitten Sales Suggest columng to be factors

WorkSheetS in the Select Remowve emply rows Femowe empty columng
Multiple Sheets/Ranges [] Data containg Wariates & factors only

list. On the right side Lskpfist 1 nor-empty tows
dES.EIECt S t ' Read Column names fram File

columns toubgegf;ctors as ®tesitallabel  Otves  OMo

we want to |mp0rt the Colurnr Narnes in Frow:
data ‘aS iS,, We then [ Column descriptions in Fow: 2

Text ta Mumber:

select Name for the

Match Columns by option
as we want to matCh the Restricted Cell Range: [eq B2:E82) for All
columns from the |

Raow Mumbers [above] are

(® Relative () Absolute Strict ~

Select Al

Mizsing Walue Text: |

Match Calunins by [ Check for date values

Genstat spreadsheet file | 1110500k OFosiion ® Name [ et as Active Sheet
by their column names. Mew Baok « | [lgnore case on matching factor labels
Cancel Help
Figure 3.24
Cllck_lng OK produces the sheet e
Shown In Flgure 325The Only Row ! WorkSheet ] City ! Yeor Cost s01d |¥
difference between this sheet and the Abo: corditt | 1993 Y R
one shown in Figure 3.23 is that a 2| Dog Sales p— 1993 5| s1237
source factor column called 3 |Dog Sales Belfast 1998 5/ 11114
Worksheet has been automatically 4| Dog Sales Glasgow 1998 5| 17318
generated in this example where the 5 |Dog Sales Cardiff | 1999| 5.5/ 13664
labels of this factor are the names of 6|Dog Sales  |Glasgow | 1999| 5.5| 75982
the WOI‘kSheetS 7 |Dog Sales Belfast 1999 5.5 28844
8 |Dog Sales London 1999 5.5 44271
9 | Dog Sales Glasgow 2000 6.5 32937
16 | Dog Sales Cardiff 2000 6.5 25439
11 | Dog Sales London 2008 6.5| 113496
12 | Dog Sales Belfast 2008 6.5 2725
13 |Kitten Sales |Cardiff 1998 7.5| 25782
14 | Kitten Sales |London 1998 7.5| 199155
15 | Kitten Sales |Glasgow 1998 7.5 18168|v
207 < >

Figure 3.25
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3.5.2 Stacking data

3 Data manipulation

We now close this sheet and use the File | Open menu to re-open Toysales.x1s and this
time import the third worksheet, Dog and Kitten Sales.

Genstat has two menus that enable you to easily stack or unstack your columns of data

within a spreadsheet. We will first look at how you can stack columns together.

The data in the worksheet
Dog and Kitten Sales are shown
in Figure 3.26. There are six
columns; the city (now a factor),
year sold, two columns of sales
and two columns of prices. We
want to stack the two columns
of sales (so1dDbog and
SoldKitten) together and the
two columns of prices
(Costbog and CostKitten)
together.

[ Spreadsheet [Toysalesxis] (Dog and Kitten Sales!A2:iF13) ==
Row (I City V vear CostDog | SoldDog | CostKitten | Soldkitten |F
1 1993 5 5445 7.5 25782 |~
2 | London 1998 5 51237 7.5 199155
3 |Belfast 1998 5 11114 7.5 11115
4| Glasgow 1998 5 17318 7.5 10168
5| Cardiff 1999 5.5 13664 7.99 34458
6| Glasgow 1999 5.5 75982 7.99 20652
7| Belfast 1999 5.5 28044 7.99 14684
8 | London 1999 5.5 44271 7.99 181643
9| Glasgow 2000 6.5 32937 8.5 59921
10 | Cardiff 2600 6.5 25439 8.5 65965,
z[Iv < >
Figure 3.26

To stack the columns, select Spread | Manipulate | Stack, which produces the dialog
shown in Figure 3.27. We want to stack two columns together at a time, so we enter 2 into
the Number of columns to stack together field. We enter the factor name Toy into the Record
column source in Factor field; this creates a new column containing a factor where each
level will represent a column that has been stacked. Click inside the Stack Columns list to

give this field the focus, then hold down the Ctrl key and in Available Data select CostDog

and CostKitten. Click  *

to copy these to the Stack Columns list.

Stack Columns in: Spreadsheet [Toysalesxls] (Dog and Kitten Sales!AZ:F13) *
Mumber of columns to stack together:
Record column source in factor: Toy
Available data: Stack columns: Bepeat columns:
<Empty Cells> 1: CostDiog City
City 1: CostKitten Year
Year 2: SoldDog
CostDog 2: SoldKitten
Cost Kitten
<
Stacked column names:
(Double click to edi)
CostDog_1
SoldDog_1
Create unique column names
[ Use names from first stacked column for factor [abels
Add to book [] Stack column order intedeaved
New book > [] Set as active sheet
Cancel Clear Help

Figure 3.27
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The names are prefixed with a 1, which indicates these columns will be placed in the
first stacked column. Move soldDog and SoldKitten to the Stack Columns list in the
same manner. This time the names are prefixed by a 2 indicating that these columns will
be placed into the second stacked column. You can include repeated columns in the
stacked spreadsheet. For example, we have selected the columns city and Year to be
repeated for each level of the stacking by clicking in the Repeat Columns field and then
double-clicking their names in the Available data field.

Clicking OK produces a new

spreadsheet shown in Figure [T Spreadsheet [Book:2]* (=[]
3.28. This spreadsheet consists Row 0 Toy W city 1 || vear 1 | CostDog 1 | SoldDog 1 |F
of five columns: a column for 1 Cardiff 1993 5 5445 |~
the source factor (Toy), a 2 1| London 1998 5 51237
repeated column for the city, 3 1| Belfast 1908 5 11114
another repeated column for the 1 1| Glasgow it < =
year' and the tWO StaCked 5 1|Cardiff 1999 5.5 13664
columns with the costs and the . 1 [clasgom 1999 - s —
numbers SOId' 7 1|Belfast 1999 5.5 2844
The new spreadsheet creates 8 1| London 1999 5.5 44271
default names, with suffixes 9 1|Glasgow 2000 6.5 32937
“ 1" for the repeated and 18 1|Cardiff 2008 6.5 25439
stacked columns. Note that the 11 1| London 2008 6.5 113496
underscores will not be visible if = 1| Belfast e = 2725
the option Display spaces for =17 < S
underscores within column names
is selected within the Tools | Figure 3.28

Spreadsheet Options, Appearance
tab. If you want to rename the
columns, select Spread | Column |
Rename.
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3.5.3 Unstacking data

NOW Suppose that we Unstack Columns in: Spreadsheet [Book;2]*

Want to unStaCk Available data: Unstacking factor: 1D factors:
columns in the stacked | T [Year_t Lo
spreadsheet, so that we ||| > | Unstack columns:
CostDog 1 CostDog 1
have a column of data | EEEEE A — SoldDog1
for each year. Tht_a « SR
UnStaCk dlalog (Flgure [Jcreate suffixed column names
329) |S Opened by [[] Use factor |abels in column names

selecting Spread |

Manipulate | Unstack. Add to ook

. . . - New book ~
This dialog splits up L
single columns into [0k ]| Cancel Clear Help
multiple columns Figure 3.29

based on the levels of

an unstacking factor. In this example the unstacking factor is year 1, which we created
using the stack menu. So, we double-click the name vear_1 from the Available Data list to
put it into the Unstacking Factor field. The columns will be unstacked so that the rows of
each level of the unstacking factor become a new column. There are 3 levels for the factor
Year, SO the resulting spreadsheet should contain 3 columns for each unstacked column.
Click in the Unstack Columns list, then highlight the names costDog 1 and Soldbog 1.

Now click -~ to transfer them across to the Unstack columns list. The ID Factors box
allows you to specify factors to identify the rows within each year, to ensure that these
correspond across columns. (This is important here, as the cities are not in the same order
for every year.) Move Toy and City 1 into the ID Factors field then click OK.

This produces the spreadsheet in Figure 3.30, where there are 3 columns of prices and
sales for each year. As with the Stack menu, Genstat has given the columns default names
(which you can change using Spread | Column | Rename). Now close any open spreadsheets
and clear the data from the central data pool by selecting Data | Clear All Data.

[ Spreadsheet [Book:3]* =N ==
Row ! Toy 1 ! City 2 CostDog_l@1 CostDog_l@2 CostDog_l@3 SoldDog_lel SoldDog_182 SoldDog_ 183 ¥
1 Belfast 5 5.5 6.5 11114 28844 2725 |~

2 1| Cardiff 5 5.5 6.5 5445 13664 25439

3 1|Glasgow 5 5.5 6.5 17318 75982 32937

4 1| London 5 5.5 6.5 51237 44271 113496

5 2| Belfast 7.5 7.99 8.5 11115 14684 25871

6 2 | Cardiff 7.5 7.99 8.5 25782 34458 65965

7 2| Glasgow 7.5 7.99 8.5 18168 28652 59921
8 2 | London 7.5 7.99 8.5 199155 181643 188846 -

=] < H

Figure 3.30
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3.5.4 Merging data

If you have data open in two spreadsheets, you can merge them together in different orders
or at different levels of aggregation using the Merge menu. To illustrate this, we will match
together 2 sets of data where the data has been stored in different files. The files
Healthl.gsh and Health?2.gsh contain data carried out on university students. The file
Healthl .gsh contains measurements of their height, weight, age and gender, while the
file Health2.gsh contains data on their pulse rates before and after exercising. Both files
contain a column with the students’ 1D, which will be used as an index to merge the
spreadsheets. To merge the data both files need to be open within spreadsheets in Genstat.
Open them using File | Open to display the spreadsheets in Figure 3.31.

-

i (= [@][=]] | EH [= & |[=]
Row | ID |Height | Weight | Age !Gena‘er + Row | ID !Exerc‘i.se Pulsel | Pulse2 t
1 173 57| 18| female | | 1 mod 86 88| [~
2 2 179 58| 19|female 2 2 | mod 82 158
3 3 167 62| 18| female 3 3 | high 96 176
4 4 195 84| 18|male 4 5| low 9@ 83
5 5 173 54| 18| female 5 6| low 78 141
5 5 ET-F 1 =1 an 1 A 7 |l mnd =423 72
Genstat 5 dsheet Warni
. ; enstat Spreadshe arning bt 77
- = Thiz sheet contain: column names used in other spreadsheets a8
& iec D
z, 9 . . . . 158
and will ovenarnite the previous stiuctures of the same name in the server.
. 18 [ Don't shaw this warning again =
7e
12 14 71 W
=7 < > r| = < >
Figure 3.31

Genstat warns that Health?2 . gsh has a column 1D with the same name as a column in
Healthl.gsh. This is deliberate: 1D is the column that will be used to merge the sheets.
We can select the box Don't show this warning again to stop this appearing in future.

Clicking in the spreadsheet

d th Merge Sheet into: Spreadsheet [Health1.gsh] X
Heal_thl .gshan gn Merge data from sheet: e g =
selecting Spread | Manipulate | |
B umber of columns to match —
Merge opens the dialog @1 02 03 O4 Select columns to transfer... anc
Shown |n F|gure 332 Matching column: With column: Help
ID v ID v

We wish to merge in the
data from the spreadsheet
Health2.gsh SO We select

Height Exercise

Weight Pulse1

this from the Merge data from | ™ Puise2
Sheet list. Here, we simply R e Update existing columns in sheet

(O Do not transfer these rows [[] Update columns (by name)

wish to merge the two sheets | O Addin extra rows only # matched SRR
using the student’s ID, so we | © Transferal exra ows ns g values ¢
select 1D from the Matching Tolerance on numeric matches: |0 | [ Specy matches
Column list and also from the | [lenors case onmatching text

with Column list. If we only
wanted to merge a subset of

Figure 3.32
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columns from the sheet Health2 . gsh, we could select them by clicking on the Select
Columns to Transfer button. The options at the bottom of the menu allow you to control
how the rows are updated in the spreadsheet and how to update existing columns in both

spreadsheets.

Leaving all settings at
their defaults then clicking | 3 Sereadsheet [Healthi.gshl* =
OK produces the merged Row | ID | Height | Weight | Age !Gemz‘er' !Exer'cise Pulsel | Pulsez |}
spreadsheet shown in 1 1 E 57| 18|female |mod 86 88|~
Figure 3.33. 2| 2 179 58| 19|female |mod 82 150

Where a Student |D was 3 3 167 62 18 | female high 96 176
found in one sheet, but not Bl W 54| 18|male : ’
he Other miSSing Values 5 5 173 64| 18| female | low a@ 88
t d i_' I t th B [ 184 74| 22 | male low 78 141
?(;\eNUT:eor gx(a:.?nrgllje,eS?:UdgntS 7 7 162 57| 28| female |mod 68 72
4 and 14 were found in the a8 8 169 55 18 | female |mod 71 77
Spreadsheet Healthl. gsh, 9 9 164 56 19 | female high 68 =151
bUt nOt Health?. gsh SO 18 18 168 68 23 male mod 88 158
these rOWS have miSSing 11 11 178 75 28 male high 76 88
values inserted for the 12| 14 187) 58] 18|male i i
columns merged from the el Wi Low 4| T
spreadsheet Health?.gsh. |izpsc mod ol
The reverse can be seen for
the students 12 and 13. Figure 3.33

An alternative method is available Merge Multiple Files X

for merging data from multiple files
where the files can be in different file
formats. Select Spread | New | Merge
Multiple Files to open the dialog shown
in Figure 3.34. Click on the Browse

button I:l then locate and select
Healthl.gsh and Health2.gsh
and click OK.

This places the names of the two
files in the Filename list. We wish to
merge the spreadsheets using each
student’s id, so we have entered ID
into the Identifying Columns for Merge
list. Clicking Open will produce a
spreadsheet identical to the
spreadsheet shown in Figure 3.33.

Filename: |o:\Program Files\Gen23Ed"\Data‘\Health2.gsh

C:\Program Files\Gen23Ed\Data\Health1.gsh
sh

C:\Program Files\Gen23Ed\Data\Health2 .

Identifying columns for merge: Check columns for factor values
Check columns for date values
[[] Set as active sheet
Add to book
New book v
x
Figure 3.34

Other data manipulation methods available via the Manipulate options of the Spread
menu include transposing, duplicating or converting spreadsheets.
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3.6 Exercise

Experiments on cauliflowers in 1957 and 1958 provided data on the mean number of
florets (y) in the plant and the temperature (x). Open the spreadsheet from file
Floret.gsh and stack the columns y1 & v2 together and <1 & x2 together.

Use the Graphics wizard to create a scatter plot of the mean number of florets against
the temperature. To do this, from the menu select Graphics | 2D Scatter Plot and use the
wizard to plot the graph. Now redraw the graph, but this time enter the source factor
(created from the stack) into the Groups field to highlight the two different groups.

3.7 Reshaping Spreadsheets

When you have information in rows that should be in columns and vice-versa the Spread |
Manipulate | Reshape menu lets you swap information between rows and columns. This
may be needed when the data have been laid out in a non-standard format for visual
reasons rather than for simplicity of analysis. The Excel file

C:\Program Files\Gen23Ed\Examples\DDT Soil Samples 1970-93.x1lsx

is an example of such a file. (Note you will need to go up from the pata folder and into
the Examples folder to open this file.) The content of the file is shown in Figure 3.35. The
columns are the plots in the trial (two irrigation levels with 4 replicates) and the chemicals
measured on each plot. The chemicals are the pesticide DDT and its two break-down
products DDE and DDD. This pesticide is long-lasting in soil, and can contaminate
products such as meat and milk when animals ingest the soil. The trial has measured the
levels of the chemicals in the soil over 24 years and at 3 depths. These form the rows of
the dataset. The data were probably entered in this format so that a new set of rows could
be added each year. To analyse the data, we need to keep the chemicals in rows, but put
the 8 plots (irrigation x replicate) into columns.
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A B i D E F G H | J K L M N o P Q R 5 T u v w X Y z
1 |Treatment Dryland Irrigated
2 Replicate 1 2 3 a 1 2 3 4
3 |Chemical DDT DDE DDD DDT ©DDE DDD DDT DDE DDD DDT DDE DDD DDT DDE DDD DDT DDE DDD DDT DDE DDD DDT DDE DDD
4 |Year! Depth! Jp1T D1E DID D27 D2E D2D  D3T D3E  D3D  D4T D4E D4D 11T 11E 11D 127 12E 12D 137 13E 13D 14T 14 14D
141973 0-7.5cm 4.04 240 176 4.04 279 19 429 315 205 226 150 111 456 234 204 514 358 220 483 346 2.29
151973 7.5-15¢m 291 173 116 448 277 182 366 240 173 316 198 152 448 310 210 3.96 228 1392 453 235 171
16 1973 15-30cm 1.38 078 0.44 135 053 064 140 083 058 140 082 071 1.8 120 0.8 130 0.83 078 157 100 0.70
17 /1974 0-7.5cm 316 195 118 3.85 260 1.87 316 210 170 3.03 157 143
18 1974  7.5-15cm 3.39 246 185 530 3.68 280 369 211 128 390 262 181
12 1974  15-30cm 140 0.88 064 1.68 103 0.72 117 051 072 201 147 111

20 1975 0-7.5cm 410 265 152 396 234 147 3.59 226 150 498 233 227 437 277 192 502 3.67 237 420 317 200 338 257 214

1[1975 7.5-15cm 446 3.21 253 376 213 1.96 3.05. 185 140 400 240 170 364 211 168 343 244 179 329 198 125 416 292 2.05
22 1975  13-30cm 147 093 059 172 114 071 138 121 100 1.60 128 054 205 138 0593 158 105 0.4 208 137 110 204 150 110
231976 0-7.5cm 443 320 219 345 198 138 3.23 1594 148 3.13 197 177 358 2.62 203 407 285 209 343 244 188 364 266 171

24 1976  7.5-15cm 413 266 179 4.01 305 186 413 3.00 172 4.00 237 149 287 172 104 3.65 210 155 517 324 217
251976 15-30cm 210 152 102 175 126 106 172 103 063 197 138 082 175 117 07 138 0.81 053 162 0595 0.62
26 1977 0-7.5cm 3.07 248 157 354 223 155 317 222 158 393 260 178 338 240 148 3.07 221 161 325 243 162

27 1977 7.5-13cm 441 274 200 347 261 189 319 250 188 521 3.3 252 295 209 140 4206 350 222 295 163 104 527 330 252
28 1977  15-30cm 212 167 124 1.82 111 072 165 118 088 214 146 108 207 126 099 161 110 0.68 154 115 0385 133 157 127
20 11978 0-7.5cm 472 347 256 478 355 282 286 176 121 3.55 238 170 354 273 179 402 229 1.58 3.31 258 190 432 3.09 1.92
30 1978 7.5-15cm 429 330 259 354 272 198 3.39 238 187 4.87 287 229 377 274 181 328 211 141 340 192 135 410 339 268
311978  15-30cm 1.87 147 099 151 0597 067 167 120 079 178 113 084 165 112 085 150 1.02 074 133 105 077 206 122 092
321979 0-7.5cm 3.07 243 169 454 303 202 364 232 171 376 324 199 310 245 173 262 177 105 264 217 155 3.81 263 144
33 1979 7.5-15cm 371 226 164 453 343 211 384 253 216 349 266 185 266 178 122 495 354 233 3139 206 157 313 212 184
34 1979  13-30cm 157 112 073 151 121 055 166 130 103 207 178 133 142 105 075 141 110 052 147 100 087 207 137 108
351980 0-7.5cm 4.07 2.8 236 416 319 239 255 179 146 3.22 230 170 286 259 152 319 243 185 243 186 132 246 181 136
36 1980 7.5-15cm 405 313 193 439 293 227 246 151 129 287 223 156 369 256 166 367 247 1.8 238 180 132 264 176 124
371980 15-30cm 204 174 110 226 143 119 191 133 089 159 121 079 174 112 081 189 124 0.5 120 0.2 071 168 125 087

331981 0-7.5cm 241 172 150 425 295 194 4.04 279 199 236 172 110 235 172 146 292 1.83 128 253 1.87 1.23
39 1981 7.5-15cm 3.15 215 148 5.09 455 297 5.01 331 228 322 223 148 411 3.09 156 299 236 168 416 268 213
401981 15-30cm 156 1.08 079 2.06 149 093 268 201 139 171 113 080 227 172 111 09 075 046 161 1.05 0.78

41/1982 0-7.5cm 3.38 230 185 316 254 163 3.23 240 172 401 277 208 342 2738 1.8 3.00 230 1.3 256 205 157 260 172 110
42 /1982 7.5-15cm 4.00 255 141 409 260 205 3.28 233 159 352 255 141 377 286 168 3.88 250 203 372 240 139 410 283 1.83
43 /1982 15-30cm 176 117 o081 215 137 084 165 120 092 165 113 063 155 118 080 163 126 097 214 166 126 154 144 094
44 /1983 0-7.5cm 3.56 260 168 3.02 271 180 261 222 136 419 360 207 233 161 059 236 185 105 212 148 108 297 221 151
451983  7.5-15cm 439 296 2.00 3.38 264 168 450 3.28 245 3.80 279 155 351 255 177 477 4.03 258 315 245 1.80 459 338 213
461983  15-30cm 197 132 051 264 218 118 135 143 113 309 179 111 156 116 064 233 170 115 133 051 054 133 150 0597
47 /1984 0-7.5cm 3.08 251 196 3.26 228 144 229 172 122 391 267 188 253 146 102 292 216 152 242 170 109 275 157 119
43 1984  7.5-15¢m 391 291 183 497 320 221 350 28 233 6.01 404 272 428 366 255 322 222 144 3.83 298 16> 420 340 206
491984  15-30cm 232 177 119 227 159 108 273 184 114 225 124 085 155 0.89 059 174 1339 095 241 174 113 243 198 137

50 1985 0-7.5cm 251 1.8 119 267 181 134 212 171 121 272 1582 131 207 150 098 260 172 112 222 159 099 272 201 143
511985 7.5-15cm 351 245 154 361 330 184 2.89 202 108 409 273 19 394 314 205 421 319 229 293 225 193 339 229 140
521985 15-30cm 219 180 100 231 170 104 172 132 080 207 151 054 176 102 066 175 126 0.4 133 0.85 047 2138 173 119
531986 0-7.5cm 1.86 1.38 0.4 3.07 245 150 270 173 123 230 160 109 187 141 116 252 181 125 233 200 141 136 156 100
54 1986 7.5-15cm 322 244 151 5.08 35 253 3.09 236 138 3.85 269 150 311 223 171 335 285 1.88 345 241 138 2534 236 181
551986 13-30cm 202 130 0350 248 214 136 166 128 107 206 163 108 1.61 131 051 212 144 032 138 098 068 181 144 033
56 1987 0-7.5cm 273 222 1e6 278 192 140 174 144 0591 260 205 157 184 136 076 241 181 134 221 154 093 190 133 086
57 1987 7.5-15cm 3.24 227 161 543 372 203 239 155 099 510 3.87 255 314 225 125 394 310 2.08 273 182 133 3.07 201 119
581987 15-30cm 196 137 o074 178 138 080 131 059 063 231 186 139 219 147 102 212 153 090 166 127 0283 148 112 072
591988 0-7.5cm 217 155 098 230 221 158 215 17 115 178 123 088 1.63 128 080 251 130 119 184 153 095 262 214 150

60 1988 7.5-13cm 3.43 232 133 531 401 276 262 203 130 359 249 204 294 245 160 377 252 1.80 3.07 242 148 328 2738 139
611988 15-30cm 223 144 098 229 1483 102 1.66 143 105 222 179 108 171 135 039 199 121 073 160 106 0.68 183 144 077
62 1983 0-7.5cm 326 271 1% 170 107 073 194 146 114 233 173 108 228 184 114 176 125 085 147 109 060 184 155 113
63 1989 7.5-15cm 423 345 280 334 231 155 248 181 107 398 286 169 267 193 101 280 219 144 293 198 125 289 206 137
64 1989  15-30cm 215 165 116 1.86 143 1.07 1.83 138 084 215 169 109 254 132 152 177 115 061 147 086 065 221 159 111
651930 0-7.5cm 248 197 116 228 158 093 210 164 124 251 177 110 1.8 119 073 178 112 0.1 187 140 088 166 123 077
66 1930 7.5-15cm 4.66 3.71 247 333 225 117 430 3.00 1592 340 253 140 368 259 157 331 251 138 269 198 122 2389 208 119
67 1930  13-30cm 253 189 122 223 210 122 1.8 129 080 331 205 137 215 159 038 175 127 076 160 1.04 055 178 122 082
68 1991 0-7.5cm 219 141 079 2586 215 132 151 0593 055 258 160 1.08 214 140 108 229 162 1.00 182 125 104 166 1.30 0.85
69 1931 7.5-15cm 396 298 168 3.67 245 182 325 231 145 380 287 216 345 229 153 508 386 197 277 204 133 385 317 230
70 1991 15-30cm 240 197 127 207 151 107 213 142 0591 3.09 219 134 147 0598 056 240 179 1.02 207 140 0.86 202 162 105
711982 0-7.5cm 174 121 070 150 14% 101 167 107 085 1.6 113 070 118 0.84 056 1.3% 1.07 0.66 138 112 067 214 157 124
721932 7.5-13cm 3.30 266 140 339 238 115 3.02 258 192 3.89 346 249 275 209 118 2739 219 131 318 218 146 410 312 235
731932  15-30cm 217 152 109 223 147 059 166 111 060 249 153 084 167 147 09 144 115 068 153 120 079 206 170 0.89
741933 0-7.5cm 165 118 066 174 110 066 139 107 068 1.8 114 075 170 131 103 1339 0390 051 115 0.82 049 034 073 057
75 1933 7.5-15cm 344 246 173 415 3.04 197 295 202 121 433 334 188 280 233 159 311 2.03 125 284 2.00 121 321 217 139
76 1933  15-30cm 181 146 093 214 185 109 2.09 147 095 222 165 0585 167 125 088 177 159 105 168 133 101 220 134 076

Figure 3.35
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To open the data into a spreadsheet, use Select Cells from Excel Worksheet to Import X
the File | Open menu, and select the file Preview of Selected cells: A4:776 (cells truncated to 8 characters)
above. Then click Next in the Excel wizard, |[vecaz: |pepen: joiT |D1E |DLD »
and set the cell range to A4 to avoid the first PSS B e B
three rows of column information as show 1970115-30 cm| 1.21  0.771 0.5
in Figure 3.36. Then click Finish. i;:i:gjzj;g: 3?;: l;;: 115

Next open the Spread | Manipulate | - 1971115730 eml  1-€81 121 0'3‘; v
REShap_e m?nu’ and fl” In the menu as Selection of cells in the worksheet to be used in the spreadsheet
shown in Figure 3.37. All 24 columns Oflcels @ Specfied range: (e.0. B2AB250)
D1T..I4D are to be set as the Data columns.
vear and Depth are the row factors. The Cancel | [ <Back — —
column factors need to be created, so click

the Create column factors button to give the

.o Figure 3.36
spreadsheet shown in Figure 3.38. g
. Reshape Data E' = '@
Available data: Data columns: (24) Row factors: (2) Column factors: (3)
\[(ngih E A | Year Imigation
miaati 1o Depth Rep
migation )
12T Chemical
Rep I2E
Chemical 120
> 13T
13E
13D
14T
I4E
140 o Create column factors...
MNew column factors: (1) MNew row factors: (4) Factors to summarize: (0)
Chemical year ~
depth
imgation
o y
Mew data pointer; (Chem | Summary to use: (®) Means () Totals
v [ X Run Cancel Options... Defaults ] Mllow output factors to be redefined
Figure 3.37
B Spreadshee... [0 |- 2| [mm) Split Text Colurnn C1 X
Row [0 c1 [T c2 [T 3 4 Split column: Save split text to columns
1 ~ €1 ™ Mumber of splits to save: 3 w
2|Die Split using Save in column names: Width
3 |p1D Specified start posttions v |||-|-igaﬁc,n - | |g|} |
4| D2T
Fosion' o 2y
oloap |Chemical ~| (80|
7(D3T c7 20
8 |D3E Postions counted from: ca 80
203D ®) Left O Right )
18 | paT Change text case in new columns
= pae (®) Unchanged () Lower
() Upper () Title case
12|04 oply Help
= ot 9 Trim spaces from split columns
=F < > Cancel Clear [AConvert saved columns to factors!

Figure 3.38 Figure 3.39
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=

The information on the irrigation, replicate and | (7 spreadsheet (Booka2r* == < 1
chemical is encoded in the name. So we can use fow ¥ c1 Wzrrigotion Mrep ! chemicar ¥
the Spread | Calculate | Text Split to split this into 3 2|o1r |p L ,.
factors for 1rrigation, Rep and Chemical as 3|o1e [g ==
shown in Figure 3.39 on the previous page. This 3(p10 D 1 o
forms the spreadsheet Figure 3.40 (after deleting a|p2r | 2 |7
the unneeded columns c2 and ¢3). We can now s(p2e D 2 e
use the Spread | Factor | Edit levels and labels menu, 6/D2D |D [2 |D
as shown in Figure 3.41, to expand the one letter 7/03T |D 3T
codes to the longer descriptions Dry1and, BE |B :
Irrigated for Irrigation and DDD, DDE, 2/030 |D 3 [0
ppT for chemical. Note that rather than opening i: z; E : Z
the Edit levels and labels menu separately for each 2low o ar
column, you can click the >> button twice to go NETHE E
from editing the Trrigation column to editing METRE T e
the chemical column. This gives the |10 |1 1 o y
spreadsheet shown in Figure 3.42 on the next =[] < >
page. Then, back in the Reshape menu (see Figure 3.40

Figure 3.37), you can put Trrigation, Rep and

Chemical as the Column factors. The New column factors entry is Chemical, as the 3
chemicals are to be the resulting data columns. You now need to type in names for the new
row columns holding the year, Depth, Irrigation and Rep information. Type these
into the New row factors list. There should be one column name for each row or column
factor that is not in the New column factors list, and these must be in the order specified
firstly in Row factors and then in Column factors. Here they have been entered in lower case,
so that they do not conflict with the original column names. Finally, put the name chem for
the 3 data columns in the New data pointer field, and click Run. The resulting spreadsheet is
shown in Figure 3.43 on the next page.

[®] Factor Irrigation (2 levels) O X
Ordinals ! Levels T Labels [ counts | Colour ||~
1 1|Dryland » 12| ™
- 2|1rrigated 12 &)
v
< >
QK Cancel Add Delete Sort Copy Paste Find Replace << [>» Clear E

Figure 3.41
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[
=

D4E | Dryland

SRR Dy 1and 1 DDT A
2|D1E |Dryland 1 DDE
3|01D |Dryland 1 DDD
4|D2T |Dryland 2 DDT
5|D2E |Dryland 2 DDE
6|D2D |Dryland 2 DDD
7|D3T |Dryland 3 DDT
8 |D3E |Dryland 3 DDE
9|D3D |Dryland 3 DDD
16| D4T |Dryland 4 DDT

4

4

1

1

1

12 |p4D |Dryland DDD
13| I1T |Irrigated DDT
14 |I1E |Irrigated DDE
15 |I1D |Irrigated DDD o
2] < > 4
Figure 3.42
Row | vear ! depth ! irrigotion (! rep | Chem['DDD'] | Chem['DDE'] | Chem['DDT'] | |#
1| 1972 |@-7.5 cm | Dryland 1 2.41 4.15| |
2| 1978|7.5-15 cm |Dryland 1 2.16 2.82 4.82
3| 1978|15-32 cm  |Dryland 1 8.57 8.77 1.20
4| 1971|@-7.5 em |Dryland 1 1.52 1.97 3.60
5| 1971|7.5-15 ¢m | Dryland 1 1.98 2.43 3.57
6| 1971|15-32 cm  |Dryland 1 8.85 1.21 1.69
7| 1972|e-7.5 em |Dryland 1 1.53 2.18 3.63
8| 1972|7.5-15 cm |Dryland 1 1.83 1.54 3.15
9| 1972(15-32 cm | Dryland 1 8.65 8.84 1.37
1| 1973|@-7.5 cm |Dryland 1 1.76 2.48 4.04
11| 1973|7.5-15 em |Dryland 1 1.16 1.73 2.91
12| 1973|15-38 cm | Dryland 1 a.44 8.78 1.38
13| 1974|@-7.5 cm |Dryland 1 1.18 1.95 3.16
14| 1974|7.5-15 cm |Dryland 1 1.85 2.46 3.39
15| 1974|15-38 cm | Dryland 1 a.64 8.88 1.40
16| 1975|8-7.5 cm | Dryland 1 1.92 2.65 4.1@
17| 1975|7.5-15 cm |Dryland 1 2.53 3.21 4.46
18| 1975(15-32 cm | Dryland 1 8.59 8.93 1.47
19| 1976|8-7.5 cm | Dryland 1 2.19 3.20 4.49
2T < > :e

Figure 3.43



4 Calculations and summaries

Once you have put your observed data into a spreadsheet, you will often want to add
calculated information to the spreadsheet. This may be calculating a new column from
other columns, summaries across columns, creating new factors, or summarizing across by
groups.

4.1 Calculating numerical columns

Open the file 4. Caleulate = = =
Grazing.gsh then from | [inal_Lutiniial_Lut |
the menu select Spread | Available data Final_Lwt [~ 1117 and |[ eas
Calculate | Column. The A Varates ~IE

. [IFactors +| |0 ) or nes
Calculate dialog, shown
) ’ [ Texts <||<=||>||>=]|]| not is
in Figure 4.1, allows you [ Scalars
to enter numerical [] Matrices =/ [2] ][] [eor ]|
expressions that that will W= —
calculate a new column
using data from the other Saveresutin: [Lur. Chengel | D] Deply in i
columns. We'll use this to | =7 " readsheet:  |[Grazng gshiGensiat Data v
CaICUIate the Change in Tl 4 Run Cancel Options... Defaults
live weight as the

difference between the Figure 4.1

columns Final Lwt and

Initial Lwt. To enter this expression, double-click Final Lwt in the available data
list, and then type a - (minus symbol) or click the - button and finally click Tnitial Lwt
in the available data list. To give a name to the column of results, click in the Save Result In
box and type the name Lwt Change. Clicking Run will create the column in the
spreadsheet. The new column is added to the end of the spreadsheet, with the background
column name in yellow.

The resulting spreadsheet with [ Spreadsheet [Grazing.gsh] [ -5 Sl
the added Column |S Shown In now Upericd MpLot W Treatment | Tnitial Lwt | Final Lwt | Lwt Change ||}
Flgure 42 1|1 1|TE 122.5 146.5 24 |~

2|1 1 118.5 131.5 13

If you wish to examine the 3[1 1| 118 142 24
calculation used for the column at 41 1| TE 120.5|  148.5 28
a later date, then right clicking on > T 1.5 173 >
the column and using the Column o - = o =
Attributes menu item will show the 11 e =l s aalv
expression (Figure 4.3). B i

Figure 4.2
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You can edlt the CaICUIation Column Attributes/Format for Lwt_Change bt
in the Column Attributes dlglog, Columre Lot Crarnge o] Tope
so for example if the grazing Variate
. Marne: |Lwt_Change Cancel
period was four weeks and N
you wanted the calculation Desciption | | “eply
units to be grams per day, you  [Decimal:  [* | wwidin Help
could change the expression Shest...
to: Calculation: | 1000(Final_Lwt-Initial_Lwt)/28 | T Eamars
1000% (Final Lwt- rer e T T
Tnitial Lwt ) / 28 Identifying infarmation used it output: Diefault o
— ' Date Format...
Justification Mumeric Format
(@) Default (®) General
() Left () Scientific
() Right () Fined Hide
() Centred (JDate
Recalculate
Colurmn created: 5-0ct-2017 12:54 pm
Colours

Figure 4.3

If you change the expression, then when you click OK, you will get a prompt to update

the columns values as shown in Figure 4.4.

Genstat

o Do you want to recalculate the column with the new formula now?

Yes

Figure 4.4

Also, if you edit any values in columns used in the expression then update the server
(for example, by clicking outside the spreadsheet), you will be prompted to update the

calculated column’s values with the dialog shown in Figure 4.5.

Genstat

Spreadsheet [Grazing 1.xls] has calculated columns that need updating.
Do you want to recalculate these columns?

Figure 4.5
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You can turn off this prompt if desired by selecting Tools | Spreadsheet Options and
clicking the General tab. The option Prompt to update calculated columns controls whether
the prompt appears (deselect this option to turn off the prompt).

Individual cells can also be calculated in a one-off fashion (as the calculations are not
saved) by entering an expression following an equals symbol in a spreadsheet cell (as in
Figure 4.6).

When you press Enter or move outside the cell the calculation will be evaluated and the
numerical result put into the cell (as in Figure 4.7).

] Spreadsheet [ 7] Spreadsheet [Gr
Row C1 Row C1
1| =11/28 1| 8.392857
Figure 4.6 Figure 4.7

4.2 Creating text columns

There are two menus that allow you to create new text columns from other columns.
Spread | Calculate | Text Split takes sections of text from an existing column and splits it into
new columns. Spread | Calculate | Combine Text combines text from two or more columns
into a new text column. Sometimes you may need to use combinations of these two menus
to get the text you require. For example, you could split a column into separate text
columns to extract just the parts of the text you need, then put these separate text items
back into a single text column. These menus do not just work on text columns but can be
used for the text displayed in a variate or factor column (e.g., the factor labels).

Open the spreadsheet file Rhizotron Expt.gsh. This file contains the experimental
layout for some electrophoresis gels that have been run on soil from 4 rhizotrons
(containers for growing plant roots); see Figure 4.8.

ﬁ Spreadsheet [Rhizotron Expt.gsh] E@
Rmu'! File ! LaneNa T Sample T Treatment t
1| Rhizotron 1 5|/1.1.5b.R.G |28cm Rhizosphere GM |™
2 | Rhizotron 1 6|1.1.1a.R.G |18cm Rhizosphere @M
3| Rhizotren 1 7|1.1.1a.B.G |1@cm Bulk GM
4 (Rhizotron 1 8(1.1.4a.B.W |1@8cm Bulk WT
5| Rhizotron 1 9/1.1.2b.R.G |28cm Rhizosphere GM v
=¥ < >

Figure 4.8
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Click anywhere within the Treatment column. This column contains text giving the
depth, source and plant type (GM = genetically modified, and WT = wild type). We’re
going to split this column into 3 parts. From the menu select Spread | Calculate | Text Split
(see Figure 4.9). The sections of text are separated by spaces, so we use this as the option
for Split using. We specify that the Number of splits to save is 3, then give the 3 columns the
names Depth, Soil and Plant. As we probably want to use these in either ANOVA or
tabulation, we can select the option Convert saved columns to factors to make them into
factors.

Split Text Column Treatment >
Spiit Column: Save Split text to Columng
Treatment - Nurnber of zplits to zave: 3 w
Split using Save in Column M ames: 'Wwidth
Space delimiter w |Depth o | |EEI |
5o | |80 |
|F'Iant w | |E|:I |

Treat Multiple delimiters as one

[ Keep delimiters C14 80
Delimiter staps on: 15 20
Lett Fiight
Change Test Caze in Mew Columns
(®) Unchanged () Loweer
) Upper (O Title Case

borly | | e

Cancel Clear

Trim spaces from gplit columng

[«]iConvert zaved columns to factors

Figure 4.9

When you click OK, these columns are added to the spreadsheet as shown in Figure
4.10.

P "

ﬁ Spreadsheet [Rhizotron Expt.gsh]® @lﬂ“ﬁl
T Treatment ! Depth l Soil ! Plaont :I
1| 28cm Rhizosphere GM | 28cm Rhizosphere |GM 6
2| 1@cm Rhizosphere GM | 1@cm Rhizosphere |GM
3| lécm Bulk GM 18cm Bulk G
4| 1@cm Bulk WT 18cm Bulk WT
5| 28cm Rhizosphere GM | 28cm Rhizosphere |GM o
2I¥ < >

Figure 4.10
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The Combine Text menu Combine/Concatenate Text Columns *
(Figure 411) can be USEd to Combine Columns Save into Text Column:
combine several columns into a Number of Columns to Combine: |2 ~|  [iD v
single text column. The_: ET‘““’"‘ Rl Eanss Wl e e
columns that are combined can = = ] @ Ocoms

. LaneMao ~
be of any type (text, variate or o — Oother |+

factor) and the currently
displayed text in the column
will be used. Using the same — =
file as in the previous section — = & apply || Hep
(Rhizotron Expt.gsh)we ?:N : ‘[: Corcel | [ O

can combine the information T o

from the COlumnS Flle and ~| Tnim spaces before coml INING ColUMNs

LaneNo to create a unique id Figure 4.11

for each row in the spreadsheet.

Select Spread | Calculate | Combine Text. We set the Number of columns to 2| ||
combine as 2 and select the two columns rile and LaneNo.The column g T
File contains the text ‘Rhizotron’, which we don't want to appear in our
new ID column, so we'll remove this. Set the Start position as 11 for the
File column; this will remove the first 10 characters (‘Rhizotron’ plusthe 1 &
leading space). Setting the width as 1 will just take the first character from 1 7
position 11. In this case it will not make any difference as there is only one
character there. We will get the same result if we use the start as position ~ ————
10 with length 2, because the option Trim spaces before combining columns 1
would have removed the leading space at position 10. We type a new
column name 1D in the Save into text column box. Clicking OK creates the  Figure 4.12
new column 1D in the spreadsheet as shown in Figure 4.12.

T — 1 an [C] Remove double separatars

Depth 1 80

> =]

>

4.3 Summaries across rows

The Row Summaries menu allows you to form summaries across selected columns for each
row in the spreadsheet. The summaries may be means, totals, minima, maxima, variances
or standard deviations among others. The columns to be summarized across are selected
by clicking their headings. If no columns are selected, you can summarize across all the
columns or just columns of a certain type (variate or factor).

Open the Genstat spreadsheet file sheepLiveweights.gsh. This contains eight live
weights (Lwt 1 - Lwt8) of sheep from two lines allocated to 2 treatment groups taken over
a year. Now select the 8 live weight columns. You can speed this up by selecting the first
one, and then

h0|d|ng dOWﬂ the ﬁ Spreadsheet [Sheepliveweights.gsh] EI@
Shift key while Row Tag [linel! Trt t
selecting the last 1| @.382|Low |Control 77| 82|85.5|87.5| 87|71.5| &3|[ER| [~
one (as shown in 2| ©.317 | Low |Control 65| 66 70 70 71.570.5 58.5  *| |
Flgure 413) 3| 8.321 | Low |Smartamine 68 7B.5 73.5| 74.5 76 78 55 62

4| 8.329|Low |Smartamine | 65.5| 68.5| 73| 72| 74.5|59.5| 56/ 61.5
Figure 4.13
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Now select Spread | Calculate | Row summaries Calculate Row Summary Y
menu (Figure 4.14). Choose the Row summary to Columms bo Summiarize:
calculate as Mean/Average and enter the Save In T— »
column name as MeanLwt. Cancel

Row Surmmary to calculate:

Clicking OK creates this column in the Meanhverags |
spreadsheet, as shown in Figure 4.15. If you have Help
multiple summary statistics you wish to calculate,
you can press the Apply button and then change Saveln  |Meanlut
the Row summary to calculate and the Save in items |4 &dd summary column to sheet
for each statistic you wish to calculate. n

Figure 4.14

=8 o =
Lwt6 | Lwt7 | Lwt8 | MeanLwt [}
71.5| 83| 85.5| 82.375|~

78.5| 58.5 R 67.3571

78 55 62| B69.6875

59.5 56| B1.5 B6.3125

Figure 4.15

Note: |f you nght C||Ck the new Eollum-n Attributes/Format for MeanLwt -
column, and choose the Column o et M varate [ G
Attributes item in menu, this will Name: [Meanu Cancel
display the calculation that was Descripion | | Apply
used to create the column as shown  |pecimat: [+ | wish:  [3 | Help
in Figure 4.16.

Calculatian: |VME.-’-‘«NS[! plLwt1 ,Lwt2,Lwt3,Lwt4,Lwt5,LwtB,Lwt?,Lwl|
Mirirnurn: |" | P airni: |
Figure 4.16

You can create a permanent pointer to the columns Lwt1-8 using the Pointers menu.
Select the 8 columns as previously and then select Spread | Sheet | Pointers to open the

dialog show in Figure 4.17.

Pointers

1
(O Mon-date variates

() Mumeric: [variates & factors)

Select columns...

x
Fointer name:
|Lwt v | Delete
Jse colurnns [TRename columnz using pointer name:
(®) Selected () Wariates
(O Facters Texts (® Numbers
Cral Diates

Labels of current colunin names

Uz curent column names az descriptions

Cancel Help

Figure 4.17
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You need to give a name to the pointer
(here it’s called L.wt. Now if you select
Spread | Calculate | Row Summaries the new
pointer will appear in the dropdown list as
shown in Figure 4.18.

4.4 Forming Factors

Calculate Row Summary

Colurnnz to Surmmanze:

et

o]

Columns in pointer: Lt

All numeric columns
All vanate columnz
All factor columns
Selected columns

Colurns in pointer: Lt

Cancel

Apply

Save In: Ci14

Add summary column o sheet

Help

Figure 4.18

If you want to form groups from a variate by allocating its values to different ranges, you
can do this using the Code to Groups submenu. Open the spreadsheet New zealand
Income Survey.gsh, Which contains 200 randomly selected cases from a survey on
personal income for New Zealanders; see Figure 4.19.

s

ﬁ Spreadsheet [Mew Zealand Income Survey.G5H] E'@
Row | Personid (Ycender !@uatif*ication Age | Hours | Income ¥ waritat !Ethnicit_v ¥
1 female |school 15 4 87 | never European :
2 2 | female |vocational 48 42 506 | married European
3 3 [male none 33 48 497 |married Maori
4 4 | female |vocational 34 3 299 | never European
5 5| female |school 45 16 381 | married European
Figure 4.19

We want to categorize the variate Age into 3 groups for people aged < 18, 18-40 and
40+. Place the cursor into a cell in the Age column and select Spread | Calculate | Code to
Groups. This opens the dialog in Figure 4.20. Change the Groups Column Name to

Age Group and change the &Y Code to Groups Column Personid 0
Number of Groups to 3. In the Ordinals| Break Points |} Levels T Labels Counts
Break Points column ignore the 1 <18 1| vouth 17
first cell and enter the values 18 2 18 2| 15-20 22
and 40 in cells 2 and 3. If you 3 a8 3| 48+ 161
do not edit the labels, they will [« >,
change to reflect the break Groups Column Name: lAge Group |

points you have entered. Inthe | Numberef Groups: E |

Labels column, change the Limits are Lower boundaries

label to vouth for the <18 oi: Eareel Pl sesoll [MEt

group and 40+ for the >=40 Figure 4.20

group as shown in Figure 4.20.
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(Note, if you untick the item Links are Lower boundaries you’ll e |0
. ge Age_Group
ned to put in the upper bound of each group, rather than the
lower bound, starting from cell 1). 15
Clicking OK produces creates the Age Group column in il Ml
Figure 4.21. 38|18 - 40
34(18 - 40
45 | 28+
45 | 48+
36|18 - 48
Figure 4.21

If you want to re-code individual items in a factor, variate or text to a new value use the
Recode option. This lists all the unique items in your selected column and then for each

item you can specify a new value. This can be used for changing values like 0 or missing
value (*) to a new value, or to group levels of a factor together, or define sets of values for
factor groups.

Place the cursor in the factor E Recode Column Qualification (4 unique, 0 mis... O *
column Qualification and T 01d Values T New Values Counts | |*
select Spread | Calculate | Recode | none none/schaol 39
to open the dialog in Figure school | none/school 66
4.22. We'll recode the factor vocational host school =
C0|Um.n.Qualification by degree post school "
combining the 4 levels none, - v
school,.voc.atlonal and Recoded Column Mame: |Training |
degree into just two levels -

Create az a Factor [ Recode to Mumeric
none/school and post
school. From the menu SeleCt 0K Cancel Reset Ordinals Fill...
Spread | Calculate | Recode. Figure 4.22

Enter new values as shown in

Figure 4.22 and enter the Recoded Column Name as Training. If Recode to Numeric is
ticked the new values will be numeric. If Code as a Factor is ticked the resulting column
will be a factor, otherwise it will be a text or variate depending on the setting of Recode to

Numeric.

Figure 4.22 shows the d_iglog com_pleted togroup Wouarification ! Training
the 4 levels into 2 as specified previously. The ool —
new column name is set to training, and whenyou | =-"°°
click oK, this will add the column to the vocational post school
spreadsheet just after the column it was created none none/school
from, as in Figure 4.23. vocational post school

school nonefschool
degree post school

Figure 4.23
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If we want to create a variate from the Qualification column, we can use the Recode
menu again. Put the cursor in the Qualification column then select Spread | Calculate |
Recode. Untick Create as Factor and tick Recode to Numeric. Enter new values and the
column name Qual Score asshown in Figure 4.24. Click OK to add the spreadsheet
column shown in Figure 4.25.

A Recode Column Qualification (4 unique, 0 mis... O x Youatification | Qual_Score
T 01d Values New Values Counts & school
vocational 2
none ] 39
none ]
school 1 66
vocational 2
vocational 2 67
school 1
d 3 28
FEeE degree 3
v
< > .
Figure 4.25
Recoded Column Name: [Gual_Score |
(] Create as a Factor Recode to Mumeric
()4 Cancel Reset Ordinals Fill...
Figure 4.24

If you have two or more factors and you want to create a factor that indexes all the
combinations of these factors, you can use the Product/Combine menu. It saves time to
select the factors you wish to combine by clicking on their column headings before
opening this menu, as this fills in the factors and creates a default name for the new
column. To create a factor that indexes both Gender and Marital status, select these as
in Figure 4.26 then Spread | Factor | Product/Combine menu to get the dialog shown in
Figure 4.27.

=

ﬁ Spreadsheet [Mew Zealand Income Survey GSH]*

Row Personid! !Quaf.if'i.cation Age | Hours Income! !Et.hnicity ¥
1 1| female |schocl 15 4 37 | never Eurgcpean |*
2 2 | female |vocational 48 42 596 [married Eurcpean
3 3 | male none 38 48 497 | married Maori
Figure 4.26
Combine Factors into Single Factor product >
dvailable data; Selected Factors:
Gender Gender
Bualification b arital
M arital
Ethricity
Mew Factor Product Marme: |Gender_MaritaI

Label separator character:

Factor Labels
(®) Only those Present

Cancel

(]

() &l Combinations

Clear Help

Figure 4.27
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Clicking OK then creates this factor at the end of the spreadsheet as Y Gender_Maritat

shown in Figure 4.28. The calculation that created the factor is stored in | female never

the column attributes. The yellow background indicates that this is a

female married

calculated column.

male married

The opposite action to combining factors is to divide a factor. Genstat | female never

allows you to spit up a factor into multiple component factors, provided | female married

the factor order follows a set order with all combinations present.

male married

To divide the factor we have just created, Gender Marital back female other

into its two components, put the cursor in this column then select Spread  Figure 4.28

| Factor | Divide to open the dialog shown in Figure 4.29. We enter the

names for the two new factors as sex and Marital Status. The first factor sex has 2
levels and shows we have to change the default value for Num Levels to 2 from the 4 that is
entered by default. The Num Levels value for Marital Status automatically changes to
2 from 4 as the product of these must be 8. Clicking OK then creates these two factors at
the end of the spreadsheet as shown in Figure 4.30.

Divide factor in Spreadsheet [Mew Zealand Income 5. X

- - ! Gender_Maritol ! Sex !Har"i.taL_Status

Factor to Divide: | Gender_Marital w
Mumber of Resulting Factors female never 1 1
®2 3 4 5 & female married 1 2
Resulting Factors Num Levels male married 2 2
Factor 1: | Sex | | 2 = female never 1 1
Factor 2: | Marital_Status | | 4 = female married 1 2
male married 2 2

Figure 4.30

Factor levels product = 8 (should be 8)
X Cancel

Figure 4.29

The factors do not have labels, so these would need to be manually entered Spread |
Factor | Edit Levels and Labels. This dialog is shown for editing the factor column sex in

Figure 4.31. Now close any open spreadsheets and clear the data by selecting Data | Clear
All Data.

[®] Factor Sex (2 levels, 0 missing values) | x
Ordinals ! Levels T Labels Counts Colour &
1 1|Female 187 (¥
2 2| Male 93 (¥
v
£ >
ak. Cancel Add [elete Sort Copy Fazte Find FReplace | << »» | Clear _

Figure 4.31
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Sometimes you have factors in several spreadsheets, or two factors in one sheet that you
want to use the same labels and levels in each, with the same order of labels. You can do
this using the Standardize Levels menu. To illustrate this menu, we will open the two Excel
files(Grazing 1.x1s and Grazing 2.x1s). Select File | Open, then select both files
and open them. In Genstat the import Excel dialog will appear so click Finish twice to
import the spreadsheets without making changes. If the Genstat Spreadsheet Warning
dialog appears “This sheet contains column names used in other spreadsheets”, click OK to
close it. Note the labels for Treatment in Grazing 2.x1s are in lower case.

Now select Spread | Factor | Standardize Levels to open the dialog in Figure 4.32.
Selecting the two Treatment columns by double-clicking these then select the Case of
Labels as Upper. Clicking OK standardizes the factor labels.

Standardize Factor Levels po4
Sort factors in list by Standardize using
(®) Names (O sheets (®) L abels OLevels
Available data: Selected factors to be standardized:
[Grazing 2.xls]Plot [Grazing 2.xIs]Treatment
Grazing 1.xls]Plot [Grazing 1.xls]Treatment
[Grazing 2.xls]Treatment -

Grazing 1.xls]Treatment

Sort direction for levelslabels Case of labels
(® Ascending () Descending OGiven O Lower ® Upper
(") Mone - given order in factors () Title () sentence

X Cancel

Figure 4.32
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4.5 Summaries over groups

61

If you want to form summaries over groups from a data set and put these results into a
vector spreadsheet, you can do this using the Summary Stats submenu. If you want the
results to be in a table rather than a vector spreadsheet, you would use the Summary Tables

submenu instead.

Open the file New Zealand
Income Survey.gsh then select
Spread | Calculate | Summary Stats.
Multi-select the factors Gender,
QualificationandMarital and

¥

click to move them into the
Summary Groups field. Now click the
Counts button. Counts of rows will
appear in the Summary Statistics field.
In the Variates field multi-select Age,
Hours and Income then click the
Mean button (as in Figure 4.33) and
then click oK. This produces the
spreadsheet in Figure 4.34, which
contains the requested summaries by
group. The columns are prefixed with
a letter and then an underscore for
each statistic (m_ for means etc.), and
the factors with f_. This is to avoid the
summaries overwriting the original
data in the Genstat server. If the Merge

Summarize Spreadsheet

Factors:

Gender

Qualification
Marital
E thricity

" ariates:

[] Set a3 Active Sheet

>
Countz

Carm

No Obs

Summary Groups:

Gender
Qualification
b arital

Carry Factar Using:

(®) Min () Median

ak
Cancel

Help

() Max

[Cwamit > 1 level in a surmary

Sumrary Statistics:

| Iean |

Tatal

Min
Skewness

Kurtasiz

Only keep factor combinations which are present

Counts of rows
Mean of Age
Mean of Hours
tean of Income

[ Prirt in Clutput

Percentil=

Clear

[ tderge inta the Original sheet

into the Original sheet option is ticked, Figure 4.33
then the summary columns would be
merged back into the sheet the dialog
was opened from, rather than being
put into a new sheet.
[ Spreadsheet [Book:2] (][ -E | [E3m]
Row ! F_Gender ! Ff_Qualification ! F_Marital r_Count m_Age m_Hours | m_Income |}
1| female none newver 8 28.125 23.75 341,25 | ™
2| female none married 9 37| 23.4444 337.111
3| female none previously 1 43 25 266
4| female none other 4 32.5 28.75 361.25
5| female school never 18| 21.8333( 16.6111 278.111

Figure 4.34
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4.6 Subsets of rows

If you wish to remove rows, take a random subset of rows or split a sheet up into multiple
sheets there are various ways of doing this. One way is to make a restriction to include just
the rows required in the new data set, and then either delete the restricted rows using the
Spread | Delete | Restricted rows menu or duplicate the sheet with just the included rows in
the new sheet using the Spread | Manipulate | Duplicate menu. It normally is safer to uplicate
the spreadsheet keeping the original data, rather than just deleting the rows, as if you forget
to save the spreadsheet into a new file the deleted rows data will be lost. If random
selection of rows is required, then you can make a random restriction using the Spread |
Restrict/Filter | Random Rows menu or a random subset of rows using the Spread | Manipulate
| Split/Subset menu.

Let's create a subset of data by taking 100 random rows from a 200-row spreadsheet.
Use the file New Zealand Income Survey.gsh that we worked with in the previous
section. Click the spreadsheet to make it active then from the menu select Spread |
Restrict/Filter | Random Rows (Figure 4.35). Clicking OK filters the spreadsheet to include
100 of the rows.

Restrict to a random set of rows ® Duplicate Sheet X

Mew Sheet Type
(®) Vector () Diagonal b atrix

(®) Mumber of rows 100 () Matri i) Tahle
Symmetric: b atrix () Scalar

Restrict to a random set of rows using

(::l Percentage of rows

[ subset on update Create unique column narmes
Only duplicate rows included by the restriction

L e [J5et as Active Sheet

Add to Book,
Figure 4.35 Mew Bogk -

Cancel Help

Figure 4.36

We can then use the Spread | Manipulate | Duplicate menu to obtain the dialog shown in
Figure 4.36. It is important that the item Only duplicate rows included by the restriction IS
ticked (normally if the spreadsheet is restricted, this will be ticked by default). Clicking Ok
creates a spreadsheet similar to that shown in Figure 4.37.

[T Spreadsheet [Book:2]* E=ni=E =
Row |Personid_ lﬁender‘_ l@ual ification_|Age_[Hours_|Income_ l Morital_2 lEthnicity_ t
1 Bl| female |vocational 46 42 596 | married Eurocpean 2
2 3 | male none 38 48 497 |married Maori
3 4 | female |vocational 34 8 299 | npever Eurocpean
4 8 | male degree 35 45 934 | previously | European
5 9| female |wvocational 33 26 624 | married Eurocpean

Figure 4.37
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Leaving the second spreadsheet aside, click
the original spreadsheet again to give it the
focus. Now select Spread | Manipulate |
Split'Subset. This gives the dialog in Figure 4.38.
We need to select Subset to a single sheet and
select Random sampling as the Split sheet using
option. Set the number of samplesto 100 and
Weighting to <Equa1>. Clicking OK will create a
sheet like that in Figure 4.37, but the names will
end in _2 rather than _1 so that they are unique.
If we had the Operation as Split into multiple sheets,
we would have obtained two sheets with a set of
100 random rows in one and the remaining 100
rows in the second sheet.

We can also use the Split/Subset menu to split
the sheet into two data sets. To create one
spreadsheet for males and one for females, click
on the original spreadsheet again to give it the
focus then select Spread | Manipulate | Split/Subset.
Select options as shown in Figure 4.39, ensuring
that you select Split into multiple sheets. Set Factor
Groups to Keep as <A11 Levels> S0 that each
level of Gender will have its own sheet. If you
just selected some of the levels, then only those
selected will have sheets created for them.
Selecting a single level would be equivalent to
setting Operation as Subset to a single sheet.

63

Split/Subset Sheet: Spreadsheet [New Zealand .. X

Operation
() Split inta multiple sheets (@) Subset ta a single sheet

Split zheet using:

Fandom 5 ampling -
Wurmber of S amples: Oz
[] Sample with replacement
Weighting: <Equal: s
Seed ]

Create unique colurmn names

Use factar labels in columin names

Add to Book,

MHew Baaok ~

Figure 4.38

Cancel Help

Split/Subset Sheet: Spreadsheet [Mew Zealand ... X

Operation
(®) Split into multiple sheets () Subset to a single sheet

Spit sheet using. | Faotar Groups -

Factor: Bl “

Factor Groups to Keep:

male

Create unigue column names

Usze factor labels in column names

Clicking ok will create two sheets like that in Addto Book
Figure 4.40. Mew Book w
Cancel Help
Figure 4.39
@ o| 3| =
Row |Personid !Gender !Qualification Age |Hours |Income ’Maritat fer !Ethnicity +
1 ! female | school 15 4 87 | never European A
2 2 | female | vocational ] 40 42 596 |married European
3 4 | female |vocational 34 8 299 | never European
4 3 [E] Spreadsheet [Book:3]* || ml=]
> 7 Row |Personid [Y6ender !Qualification Age |Hours |Income Viarital mal 'Ethnicity
6 9
1 male none 38 48 497 \married Maori A
7 12
2 6 |male degree 45 50 1614 | married European
8 13 [ [ .
3 8 |male degree 35 45 934 | previously | European

Figure 4.40
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There are a number of menus that produce results in tables. A table is a set of values that
are classified by a set of factors. A Genstat spreadsheet can contain multiple one-way
tables (provided they all have the same classifying factor) or a single table with two or
more classifying factors. If a table has three or more factors, one of these factors can be
distributed across the tabs in a book to give a tabbed-table. The following section will
explain how tables can be manipulated in a number of ways within a spreadsheet.

5.1 Creating tables from Genstat menus

A Summary Tables EI = @

Available D ata: Wariate: Groups:
menus can create tables (e.g., the T— —
Frequency and Summary Tables

|temS in Summary Statistics Quialification ®
submenu or the items in the

Several of the Genstat Statistics

Wieights:
Analysis of Variance submenu of the [ ]
Stats menu). These menus [ Display table 25 percentage of Gveral Margin | margin
generally have a Store button that [ 5et Margin
H H Dizpl . .

opens a dialog to spec_lfy What_to_ D] Torss CJMedians Quantile Percentage Point:
save and WhEther to dISplay thIS in [ Mo. of Observations [ Mirima
a spreadsheet. We will look at Means [ Masima ——
creating some summary tables W e W il

[ Standard Deviation More...

Multiple-Rezponze Tables »»

from the Summary Statistics menu.
Open the spreadsheet file New 2] [X Fun Concel || Defaults || Stora..

Zealand Income Survey.gsh

- Figure 5.1

then select Stats | Summary Statistics Surmrmary Tables Store Options >
| Summary Tables. This will open the dialog Save
shown in Figure 5.1. Now if we want the means | LTo
of Tncome over the Gender groups, we fill in | [No o Obsewatons "
the menu as shown (by double-clicking :' "
Income and then Gender). Now click the Store T o
button which opens the dialog in Figure 5.2. CJMedians |
Select No. of Observations, Means and Standard [Jauentes
Deviation then enter the names as shown in [ binima
Figure 5.2 to store these in 3 named tables. At [ M
the bottom of the dialog tick Display Tables in [ Standard Enor of Mean
Spreadsheet using and click OK to close this [ Skewness
dla|Og [ 5tandard Ermor of Skewness

[ Kurtosis

[ Standard Errar of Kurtosis

Display Tables in Spreadshest using: | Lol format

X Generate Mames IT' Cancel

Figure 5.2
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The tables are not saved until we click the Run button, so do this now to produce the
spreadsheet in Figure 5.3. Some dialogs have Save buttons rather than Store buttons and
these are enabled after the main dialog has been run, and then create the structures when
the save dialog is closed. The Store button options need to be specified before the main
menu is run and so do not create the

structures when they are closed. [l Spreadsheet [Book:2] 1-way Tables E-@
Note how we have the 3 one-way Row ! Gender | Count | Mean

tables in the same spreadsheet. If you 1| female 438.505 | 271.236| |~

wanted to also produce overall 2 | male 93| 732.817| 358.125

summaries across both genders g - -

(margins), you would need to tick the
option Set Margin in the Summary Tables  Figure 5.3
dialog. Setting this and clicking the Run

Sl WO 0L R AL |8 e e =
. Row ! Gender Count Mean

margin cells are shaded. You can = prvp p———

change the default colour by selecting = : :

Tools | Options, then clicking the Fonts 2|male °3| 732.817] 3%8-125

and Colours tab. Select spreadsheets 3 | Margin 208| 575.36| 346.683 1,

from the first dropdown list then select | =227 C 2

Table margins background from Figure 5.4
the Display items list. Use the colour
selector to specify a different colour then click OK.

Now close the one-way tables.

If we want a cross tabulation of Gender by Marital status, we can add to the Groups
field in the Summary Tables dialog by double-clicking Marital in the Available Data list
and click Run. This will now create a two-way table. A spreadsheet can only hold a single
two-or-more-way table so clicking Run will give us 3 spreadsheets for the counts, means
and standard deviations. The resulting spreadsheets are shown in Figure 5.5.

-

"] ===
Row ! Gender never | married | previocusly | other | Margin +
1| female 44 39 12 12 187 "~
2 | male —— =1
"] = =] =]
3 |Margin . . -
Row ! Gender never married previously other Margin +
i
1| female 411.273| 429.872 525.917 479 | 433.585| |~
2 |male M@ Spreadsheet [Book:6] 2-way Table SD [ |- =] 3]
3| Margin Row [! Gender never married | previocusly other Margin t
HiG
g 1| female 289,991 268.857 346.755 271.236 ~
2 |male 385.8586 339.875 259.635 251.935 358.125
3 |Margin 361.255 338.632 288.674| 351.859| 346.6809 v
2] < >

Figure 5.5
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5 Spreadsheet tables

If you would prefer the table to display awith the marital status groups down the

columns rather than

across the rows you can W Spreadsheet [Book;5] 2-way Table Mean*® [E=8|EcR ==
reformat the table by Row [! Gender nevrﬂ'—qm neniied | previeously other Margin +
e“‘_her dragg”']g the 1| female a1 —nd 870 525,917 479| 438.585| (~
Gender Column across to 2 |male 529.455 831.613 797.333 833.333 732.817
a position after one of the 3|Margin 520.364| 687.786 642.238| 630.857| 575.36| |
. 2] < >
marital status columns (as
shown in Figure 5.6) or Figure 5.6
alternatively by dragging [l Spreadsheet [Book:5] 2-way Table Mean® E\@
the never column before the Row [} Maritel 3 | female male Margin t
Gender column. This gives the 1 411.273| 629.455 520.364| |~
spreadsheet displayed in Figure 5.7. 2 |married 429.872| 831.613 607.786
3 | previously 525.917 | 797.333 542.038
4| other 479| 833.333 630857
5 |Margin 438.565| 732.817 575.36| |,
2l < >
Figure 5.7
If you want to Change the Edit Multiple Columnn Attributes X
number of decimal places ina  |Desimals [ | ‘widh [« ]
column select Spread | Column Justification Mumeric Format Factar Format P —
| Attributes/Format. To do this ® Unchanged ® Unchanged ® Unchanged
for all columns, select them by | ©P==! O Genera O Ordinals Dote Fomat..
licki h N headi () Lekt () Scientific () Levels
clicking O_nt e'_r €aaings _ O Right O Fired O Labels
before using this menu. This O Centred O Date Fesmove dessrions
WI" open a dlalog that IetS yOU Identifying information used in Output: <Unchanged: ~
change the attributes of all
selected columns as shown in Cancel Help

Figure 5.8.

Now close the two-way
tables.

Figure 5.8

Tables with up to 9 classifying factors can be displayed in a spreadsheet. To create a
three-way table with the extra classifying factor oua1ification we can double-click
this in the Available Data list to add it to the Groups field as shown in Figure 5.9.

Figure 5.9

Ao Summary Tables EI = @
Aeailable Drata: W ariate: Groups:
E thinicity Ihcame Gender
Gender M arital
b arital Qualification
Hualification F
W eights:

I LRI e WL ™
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Clicking Run will create 3 spreadsheets again (the means table is shown in Figure 5.10).
Now the first two classifying factors are in the first two columns and the last factor is
across the rows. If you wish to suppress the display of some margins you can do this with
a filter. Look at each table in turn to see that they all have the same structure.

ri Spreadsheet [Book:8] 3-way Table Mean EI@
Row ! Gender ! Marital none school vocational degree Margin t
1| female never 341.25 278.111 518 813 411.273[ |~
2 | female married 337.111| 385.845 586 562.5| 429.872
3 | female previously 266 369.5 479.25| BB3.333| 525.917
4 | female other 361.25 3@1.25 777 772 479
5 [ female Margin 339.773| 322.877 523,229 779.182| 438.585
6| male never 381.571| 478.333 811.7| 1171.83| 629.455
7 [male married 669,714 783 813.5| 1@59.29| 831.613
8 [male previously 689 533 329 886.75| 797.333
g [male other 569.5 * 988,714 *| B833.333
18 [ male Margin 535.7@86| 538.556 835.219 | 1@58.41| 732.817
11 | Margin never 3g@.867 | 377.923 548,375 1828.3| 528.364
12 | Margin married 432.625| 496.167 642,667 | 948.889 | 6@7.786
13 |Margin previously 437.5 482.2 629,143 | B885.286| 642.238
14 | Margin other 438.667 3@1.25 879.444 772| B38.857
15 | Margin Margin 425,179 | 487.364 672.239 | 948.714 575.36 v
2] < > 4
Figure 5.10

If you want to hide individual rows, select them first then from the menu select Spread |
Restrict/Filter | Selected Rows | Set as Excluded rows. Alternatively, if all the margins of a
factor were to be hidden, you could put the focus on the cell showing Margins and select
Spread | Restrict/Filter | Values Not equal to the current Cell to hide all the margins of this
factor. Figure 5.11 shows the table with the margins of Gender hidden.

ri Spreadsheet [Book:2] 3-way Table Mean™ E@
“_..! Gender ! Marital none school vocational degree Margin (¥
1| female never 341.25| 278.111 518 813
2| female married 337.111| 385.846 586 562.5
3| female previously 266 369.5 479.25| 883,333 | 525.917
4| female other 361.25 3@81.25 777 772 479
5| female Margin 339.773 322.877 523.229| 779.182( 438.585
6 |male never 381.571| 478.333 811.7( 1171.83 629.455
7 |male married 669.714 783 813.5 1859.29 831.613
8 |male previously 5289 533 829 BB6.75| 797.333
9 male other 569.5 * Ses.714 * 833.333
16 | male Margin 535.786 538.556 835.219| 1@853.41 732.817 o0
e < >

Fig

ureb5.11
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Columns in a spreadsheet can be hidden by selecting Spread | Column | Hide/Show as

shown in Figure 5.12. You just need to double-click any column in the list to change its
attribute from Show to Hide or vice-versa. Here in the dialog the Margin for

Qualification ishidden. Figure 5.13 shows the table spreadsheet with the Margin

column hidden.

Hide or Show Celumns

Action  Columin

Show  Gender
Show  Marital
Show  none
Show  zchool
Show  wocational
Show  degree

Show  kargin

[ & ]

vocational

degree

257.781

497.473

266.965

26.163

Hide

Cancel

Shaw

45.8213

121.96

74.9533

537.481

345.368

t

[a]

-

Figure 5.12

When there is a hidden column the dividing line between

Figure 5.13

=

columns is thicker. If you double-click the divider between the | vocationa | searescidi]
two shown columns where the column is hidden the columns 257.761| 497.473 ||~
between will be shown again. Figure 5.14 shows this being 266.965| 26.163
done for the final column to redisplay the hidden Margin 45.8213| 121.96
column. 74.9533| 537.481

Rows and columns in tables can be moved by dragging them st e CEE
with the mouse. The factor defining the table has to be Figure 5.14
renamed so that the original factor that was used to create the
table is not redefined with a different label order.

. . Calculate Table Margins >

If a table in a spreadsheet does not have margins,
they can be calculated at a later time using Spread | Form margins using
Calculate | Table Margins. This opens the dialog Ofotsls ~ @Means  OMiima

(O Maima  (JMedians () Variances

shown in Figure 5.15. Note if there are not equal

numbers of observations in the cells making up the

table, then some summary statistics (e.g., means)

may not be the same as the margins from the

Summary Statistics menu as all cells are given equal

weighting when forming margins through this

menu.

[Jcreate table in new spreadsheet

Cancel

Figure 5.15



5.2 Tabbed-tables

If you have three or more
classifying factors in a
table, then one of the
factors can have its
groups displayed across
the tabs in a spreadsheet
book.

On the Summary Tables
dialog (Figure 5.16) click
the Store button to re-
open the Summary Tables
Store Option dialog
(Figure 5.17). Deselect
Means and Standard
Deviation, then select
Tabbed format from the
dropdown list at the
bottom of the dialog and
click oK.

5 Spreadsheet tables
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. Summary Tables

(=] & )

Stare. ..

Awailable D ata: Waniate: Groups:
E thricity Income Gender
Giender b arital
arltl . Bualification
[Jualification =
Wweights:
[] Display table az percentage of Bamaks margin
Set Margin
[Ep':'acj:ltals [ Medians [uantile Percentage Point:
[ Ma. of Obsereations [ Mirirna 2575
— )
Means |:| M axima Graphics...
[1+anances [] Quantiles
L More... Multiple-Response Tables »»
| XK Run Cancel Defaults

Figure 5.16

Clicking Run on the Summary Tables dialog produces the spreadsheet shown in Figure
5.18 with the genders across the tabs. The first group in the Groups field is used across the

tabs.

Summary Tables Store Options

Save

[ Total:

Mo, of Obgervations

O Means

[ ariances

[ Standard Deviation

[ Hedians

[ Quantiles

[ Mirirna

[ Maxima

[ 5tandard Error of Mean

[ 5kewness

[ Standard Error of Skewness
[ Fuurtosiz

[ Standard Errar of Kurtosiz
Digplay T ables in S preadshest using:

%@

Generate Names

Mean

S0

Tabbed format

[ ox ]

ﬂﬂﬂﬂ femdel male | Margin |

m Spreadsheet [Book; 10] Tabbed Table Count, Gender = female™ EI@

Row! Marital none | school

vocational

degree

Margin

never 18

14

a4

married 13

15

39

previously 4

4

12

B = wo |

other 4

2

M w | e

12

W W k|

Margin 22 39

35

11

187

20]

Figure 5.18

L

Cancel

Figure 5.17
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An alternative method for creating a

N Create Tabbed-table Book *
tabbed table is to select Spread | New |
Tabbed-table from Genstat. This opens the Create tzbbed-table from _
. . . . . (®) Single 3+ way table () Multiple 2+ way tables
dialog shown in Figure 5.19 which displays
all the 3+ way tables in the Genstat server R il
i
(central data pool). Double-click the table e | Mean |
Mean t0 move it into the Selected table field. gﬁgﬁ'ﬁﬁon Bl cir acroes b
Now put the cursor into Factor across tabs to [ Qualfication |
list the available factors. Double-click the
factor ualification toput its groups
across the tabs in the table. Note: you must
be careful to specify a factor that is a
classifying factor of the table, otherwise you X Cancel
will get an error. Set options in the dialog as .
shown then click OK to produce the Figure 5.19
spreadsheet displayed in Figure 5.20.
M Spreadsheet [Book:11] Tabbed Table Mean, Qualification = none* | = || = |[s3n]
ﬂﬂﬂﬂ none I school | vocational degree | Margin |
Row ! Gender never married | previously other Margin i
1| female 341 337 266 361 349 ||~
2 |male 382 678 69 57a 536
3| Margin 368 433 438 431 425 -
2 < >
Figure 5.20
The other use of tabbed-tables is to put P ”
multiple 2+ way tables into a single table.
Select Spread | New | Tabbed-table from Genstat Create tabbed-table from _
. . () single 3+ way table (®) Multiple 2+ way tables
then select the Multiple 2+ way tables option. To
put the statistics in the Count, Mean and sp e St
tables into a single tabbed-table, set options as | |4 R
5D = | [5D

shown in Figure 5.21.

X @

Combined table name: | Stats

Cancel

Figure 5.21




Clicking OK produces
the table in Figure 5.22
with the various statistics
across the tabs. This now
has all the values from the
three tables in a single
Genstat table with an extra
classifying factor for the

Statistics (Tabs).
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[l Spreadsheet [Book;11] Tabbed Table Count* ==
H ﬂ ﬂ ﬂ Count -lncome I Mean:Income I 5SD:Income I

Row ! Gender (! Maritat none | school | vocational | degree | Margin |
1| female never g 18 14 4 44 |~

2| female married 9 13 15 2 39

3| female previously 1 4 3 12

4| female other 4 2 12

5| female Margin 22 39 35 11 187

6 |male never 7 21 1@ 6 44

7 |male married 7 5 12 7 31

8| male previously 1 1 3 4 a

9 |male other 2 @ 7 a

18 [male Margin 17 7 32 17 a3

11 |Margin never 13 39 24 18 88
2 < > \,;

Figure 5.22

We can now use this table with other
spreadsheet menus to display the statistics side
by side in rows or columns. Select Spread |
Manipulate | Reorder table. Set the factor order as
shown in Figure 5.23 then click OK to produce the
spreadsheet displayed in Figure 5.24.

Reorder Table Factors ot
Clazsifying Factor Order:
4: Qualification
2 Gender
3 Marital
1: Tabs Cancel
Help
Top
Up
Down
Bottom
Figure 5.23

m Spreadsheet [Book; 7] Tabbed Table Stats, Qualification = none™

ﬂﬂ ﬂﬂ none | school

| vocational

| degree

(= ] e

Margin |

Row ! Gender ! Marital 1 Count:Income | Mean:Income SD:Income Margin +
1| female never 3 341 285 =~

2 | female married 9 337 137 *

3 | female previously 1 266 * *

4 | female other 4 361 139 *

5| female Margin 22 348 156 *

6 |male never 7 382 238 *

7 | male married 7 678 249 *

8 |male previously 1 689 = L

9 | male other 2 578 131 *

18 (male Margin 17 536 254 *

11 |Margin never 15 360 214 *

12 (Margin married 16 483 253 *

13 |Margin previously 2 438 243 ks

14 (Margin other 6 431 163 *
15 [Margin Margin 39 425 224 * v
2 (1] < > g

Figure 5.24




6 Bookmarking and comments

_Some“mes It IS USEf_UI tO Search columns and set Bookmarks X
insert place holders into Your | seiect Columns to Search:

text windows or
spreadsheets. This is

Sulphur Bookrnark Y alues that are

W, . : -
Winddir Extremes [min.max)

. . gl
Eartlcu Ilarly USEfU IdlfhyOl; " [] Make theze values temporarily missing

ave a large spreadsheet or
text file open and want to aelect Al Fancel
quickly go to a particular cell Clear Apply Remave
or line. To illustrate the Help Clear All Bookmarks
bookmark facilities select
File | Open then locate and Figure 6.1

open the spreadsheet file
Sulphur.gsh.

In this example we will bookmark the maximum and minimum values within the
columns sulphur and Windsp, SO that these values can be identified quickly. From the
menu select Edit | Bookmark | By Value to open the dialog in Figure 6.1. Here we have
selected both sulphur and windsp from the Select Columns to Search list, and Extremes
(min, max) from the Bookmark Values that are list.

Clicking OK produces the spreadsheet in [T Spreadsheet [Sulphur.gsh] (Gen... | = || = |[sa]
Figure 6.2, where the bookmarked cells are Row | Sulphur | windsp |} Winddir [ Rain |F
shown in a user-defined colour (by default 19 13 12| W yes  |a
magenta). You can navigate to these cells 20 19 4.5/0 no
by selecting Edit | Bookmark | Next. Each time 21 26 2.7|w ne
you select this menu option, the cursor will 22 6 6.5| 5w no
move to the next bookmark within the 23 3 13.5 | s yes
spreadsheet. 24 6 6|s yes

You can add comments to individually - 5| 19-5W yes
bookmarked cells in a spreadsheet by - S -
adding a note. Click inside the bookmarked < ° il e

L - 28 5 8.5 W yes
cell within the column sulphur at row 20 2 ; =l Jes
and s_elect Edit | Bookmark | Add Note to open 33 SRR -
the dialog in Figure 6.3. - " . yes |,
This small, resizable text editor lets you 2. < -

enter a comment for the bookmarked cell.  ggyre 6.2
By default, this editor contains a note based

on the Optlon Sele_Cted fror_n the . Mote: Spreadsheet [Sulphur.gsh] (GenStat DatalA... E = @
Bookmark Values list. In this - ,

. ulphur - Masimumn value oK
example the default note specifies
that the cell is the maximum Cancel
value for sulphur. Click Cancel Clear
to close the editor. Help

Figure 6.3
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If a spreadsheet containing bookmarks is saved into a Genstat spreadsheet file, the
bookmarks will be retained when the file is opened again. Clear the bookmarks by electing
Edit | Bookmarks | Clear All.

Another useful feature for
visually displaying values that
fall into different categories or
conditions is the Conditional Fomat valies

Comparizon with value uzing colour

Formatting dialog shown in e then 71 Mo —
Figure 6.4. Click anywhere in : LN

the spreadsheet to give it focus Less than or equals Vil [ —
then select Spread | Column | Greater than - o pr—

Conditional Formatting. This
dialog lets you set up to 3
conditions to differentiate your Backaround shading

data by colour. Here we have <None> v | Shading Minimum:
set different colours to Reverse Colour Map
represent different amounts of Colowr Saturationsz: 100
SUIphur in the air (Sma" [15uspend conditional farmatting on this spreadshest
ool AN | | o
Conditions are matched Figure 6.4

sequentially, so if a cell

matches condition 1 then conditions 2 and 3 will be ignored. Thus, the ordering of
conditions can be important. Note that we have set the condition for greater than or equal
to 20 before greater than or equal to 10. This is to ensure that the values greater than 10 but
less than 20 are shown in blue. Set the options as shown in Figure 6.4 then click OK to
redisplay the values within the column sulphur in the chosen colours.

Conditional Fermatting of Mumerical values H

Calurmn: Sulphur o

Colour cell. (@) Text () Background

Shading b asimnm:

To turn off conditional formatting you can close the spreadsheet without saving your
formatting changes or select Spread | Column | Conditional Formatting then select Suspend
conditional formatting on this spreadsheet.

Individual spreadsheet cells can also be made temporarily missing (the value is retained
in the spreadsheet but is set to missing in any calculations or statistical analysis), so that
individual values can be excluded from an analysis. An example of where this could be
useful is in an Analysis of Variance where, if you restricted out a row you could get a fault
that the design is unbalanced. Analysis of Variance is discussed further in Chapter 6 of the
Introduction to Genstat for Windows Guide (you can find this under the menu Help | Genstat
Guides). In Chapter 3 of the introduction guide, when the values were transformed to
logarithms, Genstat produced a warning that it could not calculate the logarithm of 0. So,
this is a case where we may wish to make this value temporarily missing before making a
transformation.
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To make this value temporarily Temporary Missing Values X
miSSing select Spread | Column | Cellto change Close
Temporary missing values to open the Column: Suiphur ~ = o
dialog shown in Figure 6.5. Here we R _
have selected sulphur and entered row Nomal | | Find Next

. State: Maormal
1 (where the value 0 is located). Helz

Click Missing to change the cell value ~ Figure 6.5

to be temporarily missing then click - :
Close to produce the spreadsheet in Figure [ spreadsheet [Sulphur.gshl (Gen... | = | = ||

66 Row | Sulphur | Windsp ! Winddir ! rRain |¥
.. . . 1 a* 14.8 (W no ~

The temporary missing cell is disabled and . 3 1a3m —

has an asterisk appended to the value in the

cell. Figure 6.6

Alternatively, you can either toggle the status of the current cell with the Alt+F8 key or
click the Temporarily Missing button on the toolbar @

6.1 Exercise

The file ant . x1s contains data from an insecticide trial for killing ants. Five types of
insecticide were used on each of three types of bait. The data has been entered on different
sheets in the Excel file. Open the sheet Baits 1 & 2 from the file and then append the
data from the sheet Bait 3 to make the complete data set.

Select Edit | Bookmark | By Value to bookmark the column time to show the maximum
and minimum values. Clear these bookmarks.

Using the Conditional Format menu highlight the values for insecticide 2 in blue and
the values for insecticide 4 in red. Clear the conditional formatting.



7 Working with spreadsheet books

Within Genstat you can have multiple spreadsheets contained within a single book. Each
spreadsheet is contained on a separate page in a book and is known as a sheet. Each page
has an associated tab displayed above the sheet containing the name of the sheet.
However, if a book only contains one sheet, then no tab is displayed. For example, each of
the Genstat spreadsheet files opened in previous chapters is opened as a single paged book
and hence no tab is displayed.

. Create new spreadsheet X

Spreadsheet

mans] A
12 Rows: 100

Vect: Scal Tabl
ector Calar able Columns:
Matrix Symmetric Diagonal
Matrix Matrix
From From Excel ODBC Query [[Jset as active sheet

Clipboard Create in book

P IC:\Program Files\Gen23Ed\Data} v|
= 4

G il
L New book
Stored ODBC DDE Server  From Server ~ C:\Program Files\Gen23Ed\Data'Health1.gsh
N i o=l Limle M
Cancel Help

Figure 7.1

To illustrate how to create a new spreadsheet in a book we open the file Healthl.gsh.
In this example we have some additional information about the year of the experiments
that we wish to store on another sheet for the students 1,10 and 14. To add a new sheet in a
book we select Spread | Book | Add Sheet which opens the dialog shown in Figure 7.1. The
data in our example will be in 3 rows with 2 columns of variates, so we have selected the
Vector spreadsheet icon, and entered 3 rows and 2 columns. We wish to create the new
sheet in the book containing the existing health data, so to do this we select the file
Healthl.gsh from the Create in Book list.

Clicking OK adds a new sheet to the book called sheet2. In sheet2, rename the
columns as shown in Figure 7.2 by double-clicking

the column heading c1 and typing 1D into the Name ] Spreadsheet[... |- | = [mm]
field, then repeat with column c2, changing the name | 1qj «f 3/ pj| Heath1 | Sheet2 |

to year. Now enter the data values into the cells as con| 0 Tvemn -
shown. The current sheet is identified by the . T 1003 .
highlighted tab, which is sheet2. To view another ) " 1o0e

sheet within a book, click the sheet’s tab or use the

arrow navigation buttons on the top left of the e il
window.

Figure 7.2
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If @ book contains many SheEtS’ the QUICkeSt Select Sheet in Book: C:\Program Files\Gen...

Way to Iocate one' IS to SeIECt Spread | BOOk | . Sheets in book: Columns in selected shest:
Display Sheet. This produces the menu shown in [ETT— (D
Figure 7.3 where we have selected Healthl as = Weght
. . Age
the sheet that we now wish to display. Gender

When a new sheet is added to a book, it is
given a name by default: for example, sheet1
for the first sheet, sheet2 for the second sheet,
and so on. To change the name of Sheet2 Cancel Help
double-click its tab to open the editor shown in
Figure 7.4. Type the name vear then click ok.  Figure7.3

Spreadsheets can be moved or copied within abook  |Rename Sheet: Sheet2 X
or into other books. To illustrate this, we will add the [Vea
data from the file Health?2.gsh into a new sheet in
the current book. Open the file Health2 . gsh then Cancel Help
select Spread | Book | Move Current Sheet. This opens the
dialog shown in Figure 7.5, where we have selected Figure 7.4
Health1.gsh as the book to which the data from Move: Spreadsheet [Health?.gshi %
Health?2.gsh are to be moved. Click OK. Genstat Move sheet to book
will warn you that the structure (column) name 1D is C\Program Flos\Gon2Z3ed\Data\Hoaiih 1.geh

duplicated. Click Yes to allow Genstat to make the
structure name unique, which it will do by appending
a number to the column name. The spreadsheet
Health?2.gsh will close and the new sheet will
appear in your book as shown in Figure 7.6.

Sheets can be deleted from books by selecting Cancel Help

Spread | Book | Delete Sheet, then selecting the sheet to

remove from the displayed list. Alternatively, Figure 7.5

you can use the mouse to delete sheets. Click M) Spreadsheet [Health.gshl... ['= | &[]
and drag the sheet outside the book then MR/ Y Hestnl | Year | Health2 |
release the mouse. This creates a new Row | 10 2 Wexercise | Putsel | purscz [ TH
spreadsheet which you can then close without : — -~ - = Ll
saving (this deletes it). Similarly, sheets

within a book can be reordered using the 2|  2|mad s2] 16
mouse. Click and hold the tab you want to 3 3 | high 9| 16
move then drag the sheet to a different 4 2 e 88
position. The cursor will change to a hand 5 6| low 78| 141
with a grid, and a small yellow triangle will Z 7 | mod 68 72
appear above the tabs indicating the position 7 8 | mod 71 77| |,
where the sheet will be placed. When the 2[l¥ < »
yellow triangle is in the required position, Figure 7.6

release the mouse.
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77

!:lgure 7.7 s_h_ows Health2 being dragged 7] Spreadsheet [Heslthl.gshl.. |- )
into the position between the other two sheets. PEOEE Heanhg Year | Health? |
An alternative way to reorder the sheets N e o ee1 [poncca I TH
- - - - 1
within a book is to use the menu available by S "
selecting Spread | Book | Reorder Sheets. mod 56 58
2 2 [ mod B2 158
3 3| high 95 176 | |y
Sheets can be split into new books using Il | >
the mouse or menus. To split the sheet called  Figure 7.7
Health?2 into a new book, we select : :
Spread | Book | Spllt Th|S OpenS the Split Book: C:\Pr(-)gram Files\Gen23Ed\Data\Health1.gsh X
Select sheets to split into new book: Selected sheets:

dialog shown in Figure 7.8. Here we
have selected the sheet
[Healthl.gsh]Health?2, and

clicked on '~ | to move this name into

the Selected Sheets list. The Action for
Selected Sheets option is set to Move,
so that the sheet will be removed from
the book. (If we selected Copy this
would create a copy of the sheet in a
new book and also keep the sheet in
the original book.)

[Health1.gsh]Health1

Columns in sheet

ID_1
Exercise
Pulse1
Pulse2

[Health1.gsh]Health2

Action for selected sheets
(® Move (O Copy

[[] Spiit to single-page books

Clear

Cancel

Help

Clicking OK splits the book into two  gjgre 7.8

books (see Figure 7.9).

Sheets can also be split i

from books by left-mouse

K AIM M Heathl | Year |

= |[= ||

clicking on a tab, dragging the Row| ID_1 | Yean = ;
5 dsheet [B: 4] [=]
cursor off the spreadsheet and 1 199 % presene !i cekAl P 1@}32@)
releasing the mouse (see Figure 2| 10| 199| | TSR IR | TROSE
1 mod 86 88| |M
7.10). 3| 14| 199
2l 2 2 2 |mod 32 15@
The best way to save Genstat = 3 high 96| 176
books is as a Genstat Book file _
Figure 7.9

(*.gwb). In this format all the
sheets are saved to the file together

with any associated information. Also, | F7 spreadsheet [Healthl.gsh]... | = | =) |[s3]
Genstat books can be saved directly W 43| Hesthl | Yewr | Health2 |

into multiple worksheets within an S s FRPYN I P

Excel file (*.xls) using File | Save As. = %
The Genstat gwb and Excel formats - mod 86 88| |~

are the only two formats which enable 2 e 82 150

you to save multiple sheets within a 3 3 | high 96 176 | |,

book. Alternatively, individual sheets | 21~ < >

from a book can be saved as a Genstat  Figure 7.10

Spreadsheet (*.gsh) file.



8 Reading and writing data to databases

Genstat has facilities for reading and writing to databases using Open DataBase
Connectivity ODBC). ODBC is a Microsoft standard to allow a common method of
accessing databases made by different software packages. The ODBC interface is built
into Windows, and the common ODBC drivers are installed as standard in all Windows
versions from Windows 95 second edition onwards. Genstat is able to query any data
source that has an ODBC interface. This includes all main database systems Access,
Oracle, Informix, SQL Server, dBase, FoxPro, Paradox) and many spreadsheets Excel,
Quattro etc.). It is possible to use ODBC to read a data file from a package that is not even
installed on your PC.

An ODBC link can be defined using either the ODBC/Data Sources Applet within the
Control Panel or when you initially start an ODBC Data Query within Genstat. We will
demonstrate how to create a link using the
ODBC Data Query facilities within Genstat. select Data Source
Selecting Spread | New | ODBC Data Query Opens | | %2 %ee [ Hacine Dta Source
the dialog shown in Figure 8.1. This menu Lok |Date Saurces v [
shows all the current ODBC connections
currently available on your PC. Connections to
databases using ODBC are made by creating
Data Source Names (DSN). A DSN stores all
the information about how to connect to the data | osunene: M.
source and is stored permanently on a PC once
it has been created. There are three types of iﬁ‘EDE:{:E}:?}S?2|:%”a"f:JESLiiE"SJE’;2”;:853‘3‘3#@?&@?&?2?:;Lﬁia
DSN available, and the DSN you choose will '
depend on how you want to access to the
database. The three types of DSN are as
follows: Figure 8.1

1 User DSN - This type of DSN can only be accessed by the current user who initially
created it. So, any other user (i.e., with a different username and password) working
in the same PC will not be able to access the database.

Cancel Help

2 System DSN - This type of DSN is specific to a computer. So, any user of the
computer will have access to the database using this type of DSN.

3 File DSN - This type of DSN is created as a file (*.dsn), which can be copied to any
computer. Anyone who can access the file containing the DSN information can then
access the database.

Note: If you are using a 64-bit version of Windows, there are two versions of ODBC
available: 32-bit ¢ : \Windows\SysWoW64\0dbcad32 . exe, and 64-bit
C:\Windows\System32\0dbcad32.exe. Genstat, which is a 64-bit program, will see
only the 64-bit version of ODBC. If you have a 32-bit version of Office, the Office ODBC
drivers will be the 32-bit version. Therefore, the 64-bit version of Genstat will not be able
to see the 32-bit Office ODBC drivers for Access or Excel. You should remove the 32-bit
version of the Office ODBC drivers and install the 64-bit version. This can be found at:
https://www.microsoft.com/en-us/download/details.aspx?id=13255.
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Create New Data Source
On the dialog in Figure 8.1 the file DSN’s are

- . Select a driver for which you wart to set up a data source.
listed under the File Data Source tab and the User - —
and System DSN’s are listed under the Machine Ii; | Microscht Access dBASE Diiver (dbf. “nd. “m) 140
Data Source tab. We will now illustrate how you =i 0
can create a File DSN for a MS Access data il ot
file. The file we will connect to is called

cardata.mdb and contains data on 33 cars ¢ i
recorded in 1997. You can find this file in the Keanod
same folder as the other example data files, [
C:\Program Files\Gen23Ed\Data.

However, as this is a read-only folder, before Figure 8.2
we begin this exercise, we’ll need to save a e
copy a writable location. Navigate to

C:\Program Files\Gen23Ed\Data and el . e e e
click on cardata.mdb to open it in Access. E,L Corbta brovee
Using Save As... save a copy to a writable —

location, for example your Documents folder.

Selecting the File Data Source tab in the dialog

shown in Figure 8.1 and clicking on New opens
the menu shown in Figure 8.2. This menu lists
all the ODBC drivers currently available on the Bk e
PC. We are connecting to an Access database Figure 8.3
file, so we select the Microsoft Access Driver

(*.mdb, *.acdb) from the list and click Next to e
proceed. This opens the menu shown in Figure o v ke e o e e ey
8.3, where a descriptive name for the DSN can EOE e

be supplied. We enter car Data in the space pud R

provided and click Next, which opens the menu
in Figure 8.4. This menu gives you a summary
of the choices you made; if you want to change
any details you can click on Back. Clicking on
Finish creates the DSN with the choices shown

R < Back Cancel
in the menu.

Figure 8.4
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After clicking Finish you will be
prompted with some additional menus
depending on which ODBC driver you
are connecting to. These menus are
specific to the ODBC driver and are
used for specifying information for the
driver connection to the data source plus
any other driver specific options.

The Access Setup menu is shown in
Figure 8.5. Here we need to specify the
file name that we want to connect to
(cardata.mdb).

Clicking on Select opens a browse
menu (see Figure 8.6) where we have
selected the file cardata.mdb. (Note:
we have previously saved a copy of
cardata.mdb from C:\Program
Files\Gen23Ed\Data to the
Documents folder, a writable location).
Clicking on OK selects the file and
displays the name in the Database
options (see Figure 8.5). If the database
is password protected, you can click on
the Advanced button to specify a

8 Reading and writing to databases

ODBC Microsoft Access Setup
oK
Cancel
Database
Database: Help
Create Repair. Compact
Advanced..
System Database
(®) None
(") Database:
== Options >
Figure 8.5
Select Database X
Database Mame Directories:
|Cardata mdb | ¢ vdocuments
Cardata mdb = e A
[£= USERS ek
(= VANESSA =
= Documents [ Read Oriy
= [ Exclusive
] v
List Files of Type: Drives:
Access Databases ("mi | c: System vl Network...

Figure 8.6

username and password associated with the database. If the database is password protected
and you do not provide one using the Advanced button, then you will be prompted for a
password each time you try to connect. Clicking OK on the Access Setup menu completes
the DSN and enters it into the list of File Data Sources on the Select Data Source menu.

To initiate the ODBC connection to
Genstat, we double-click on the Car Data
DSN from the list of File Data Sources.
Figure 8.7 shows the resulting menu
where you are provided with a list of all
the tables and views within the DSN.

Selecting a table or view from the
Table list displays all the columns within
that table or query within the Available
columns list. Merged data across tables
are not supported with the interactive
interface but can be handled by editing
the resulting SQL statement generated
by Genstat. An alternative way to access
merged data across tables is to create a
view within the database itself as these
are displayed in the Table list. You can

ODBC Data Query - Select Data

Select the columns to include in your gquery.

Table:
TABLE: CarData

Available columns:
N: 1D

N: Price

M: Moylinder
N: Power

N: Max MPH

N: Zera_60
M: Ins_GP
N: Ave_MPG

Select all

Help < Bacl

Figure 8.7

Selected columns:

Car
Price
Mac_MPH

Clear

Cancel
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then select the columns as you : :
. . ODBC Data Query - Filter Data using Where statement

would with a single table. In

Figure 8.7 we have selected

the table CarData, and from |50 e s where:

the Available columns, we have Prce < 10000

made a multiple selection

Car, PriceandMax MPH.

Fitter the data to specify which rows to include in your guery.
If you don't want to filtter the data. click Next.

Clear

We have then Clicked on ® Available columns: Available functions: Operators:
to copy the selected columns | G 2 coune . E&”i'iu2|s o 8
across to the Selected columns | isingar | drenet v (Graerttn v
list.

Clicking on Next opens a Help < Back Next > Cancel
Filter dialog as shown in
Figure 8.8. Here you can Figure 8.8
choose a subset of rows from the database ODBC Data Query - Finish
based on a logical condition. The condition iS | what do you wart to do next?
entered into the space provided and you can e

use the lists of available columns, functions IR AL

and operators to help build the expression. () View and save the SQL query. but do not run the query
For example, we want to create a filter to Save the query when successfully completed in a GDB file
show only those rows where the price forthe | ;g cilsesianessa\Documents\GUERY1 adb
cars is less than £10,000. Double-clicking on Add to book

the name price from the Available column New book v
list puts the name in the edit field for the
expression. Similarly double-clicking on
‘less than’ in the Operators list puts a ‘<’ = e =
symbol into the expression. Finally, we type
10000 and click Next to continue.

(") Save the SQL query, but do not run the query

Browse...

[] Set as active shest Expected number of rows:

Figure 8.9

Figure 8.9 shows the final dialog in the process; this specifies how you want to run the
query. You can simply run the query by selecting the Run the SQL query option.
Alternatively, you can view the generated SQL statement, by selecting the View or edit the
SQL query option as shown in Figure 8.9. Selecting the option to Save the query enables the
field below it, and we can use the Browse button to select a location to save the data query.
This will save the whole ODBC query process within a file called a Genstat .gdb file. A
.gdb file can be opened File | Open and will automatically run the query on the ODBC
Server specified within the file. ODBC: View or Edit SQL Statement

Clicking Finish opens the SELECT Car Price. Max_MPH’ FROM CarData WHERE Price < 10000
dialog shown in Figure 8.10 that
displays the SQL statement
generated by the query. You are
able to edit the SQL within this
window if you wish, before
actually running the query.

Save

QK Cancel Tables... Columns... Revert Help edited text

Figure 8.10
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Clicking on the Tables or Columns buttons will
open lists that can be used to construct the
query. When editing the SQL, any column
names containing non-alphanumeric characters
must be surrounded by quotes. For example, the
column name Max MPH contains an underscore
(1), so the name has been surrounded by quotes
in the generated SQL statement.

Using the generated SQL statement and
clicking oK produces the spreadsheet shown in
Figure 8.11.

A Genstat spreadsheet can be written to a
database using ODBC, provided you have the
correct access rights to do this. There are three
ways in which you can write to a database:
create a new table, add new rows into a table,
and update existing rows within a table. To
illustrate these methods, we will write data to
the Car Data database in MS Access. The file
Cardatal.gsh, shown in Figure 8.12 contains
data on the time required to accelerate from 0 to
60 mph. Open this file in Genstat then select
Spread | Export | Create Database Table. AS with
reading data using ODBC, you are required to
specify a DSN for the database to which you
want to connect.

Double-clicking on the Car Data DSN in the
File Data Source list on the Data Source menu
opens the menu in Figure 8.13. Here we have
entered the name NewCarbData for the table that
is to be created in Access. By default, all the
columns are transferred into the table. However,
you can select specific columns from the
spreadsheet to be transferred by clicking on the
Select columns to be in table button.

8 Reading and writing to databases

| Spreadsheet [Book;1] =
Row [T Car Price | Max MPH t
i8lCitroen Saxo 1.1 3dr 8195 11| |~
2 | Daewoo Mexia 1.5 9445 181
3| Fiat Cingquecento 6736 a7
4 |Ford Ka 3815 96
5|Ford Fiesta 3448 96
6|Lada Samara 5245 85
7 |Nissan Micra 7995 a3
8 | Renault Clio 8248 188
9| Skoda Felicia 59499 94
18 | Vauxhall Corsa 3858 98
11 (v Polo 7998 96 -
2l <
Figure 8.11
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Create New Table in ODBC Database

New table name:

NewCarData

Select columns to be in table. ..

Existing table:

s in database:

M SysAccessObjects

MSysACEs
MSysObjects
MSysCueres

I Sys Relationships

| Include al

| excluded frestricted) rows in table

Stop table creation on any emors

Figure 8.13

Cancel

Help
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Clicking OK adds the new table to the database,
and on successful completion of the process a
prompt appears as shown in Figure 8.14. When
columns are transferred to the new table in the
database, the same column names are used as

Genstat

Table MewCarData was created successfully
and contains 30 rows

in the spreadsheet.
Figure 8.14
Figure 8.15 shows the new table
within Access with the same column | &5 NewCarData - 0 X
names as the Genstat spreadsheet. D B CAR -] zERO B0 - [=
ﬂ Alfa Romeo Sp 8.4
2 Audi A4 Quatt 7.3
3 BMW 520i 10.2
4 BMW Z3 Roads 9.5
5 Citroen Saxo 1 14.5
b Xantia TurboA 8.9
7 Daewoo Nexia 12.3
8 Daihatsu Sport 12.2
9 Ferrari Berline 4.7
10 Fiat Cinguecer 17.8| |~
Record: M 1 of 30 E MR Search
Figure 8.15
The file Peugeot . gsh contains additional Bl  Spreadsheet [Peugeotgsh] [mn)-onmsl
data for some Peugeot cars, which needs to be Row| 1 |F CAR zero 60 | |F
added to the database. To add these rows to the 1| 22|Peugect 106 XRD mg| o
new table, we first open the spreadsheet in 2| 23|Peugeot 306 14.9
Genstat (the spreadsheet is shown in Figure 3|  24|Peugeot 465 Style 1.3 12.4] |,
8.16), then select Spread | Export | Insert into Ll =
Database Table. Figure 8.16
DOUble-CliCking the Car Data DSN Inzert Rows into Table in ODBC Database hod
from the Select Data Source menu opens | Inssttinte Table:  NewCarData v
the menu shown in Figure 8.17. We P —— —
select the table NewCarData from the Mateh Cotumne i Table
Insert into Table list and select the Using Help

Names in Sheet option. You can save the
export link into a Genstat ODBC Link
file (.glk), so that you can automatically
rerun the insert operation on subsequent
spreadsheets without having to go
through the menu steps again.

(®) Using Names in Sheet
() Using Specfied matches

Insert all excluded (restricted) rows into Table
Stop Inserting rows on any Emors
[+] Save Export Link in GLK file

Matches...

GLK File: | anessa‘OneDriveh\Documents \ODBC1 glk

Browse. ..

Figure 8.17
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We have selected the Save Export Link in GLK file option and used the Browse button select

a location to save the export link information.

Clicking ok prompts you with confirmation dialog shown in Figure 8.18 and inserts the
rows from the spreadsheet into the database as shown in Figure 8.19.

Genstat X B MNewCarData — O *
ID - CAR - ZERO 60 =~ |«
o 3 rows successfully added to Table NewCarData 27 Skoda Felicia 15.6
23 Vauxhall Corsz 13
29 Vauhall Astra 13.5
30 Vauxhall Vectr 12.9
Figure 8.18 31 Volvo 540 1.8 10.5
32 VW Polo 17
33 VW Golf 15.9
The final method of writing to a 22 Peugeot 106 X 18.5
database is to update existing rows within 23 Peugeot 306 14.9
the database. The file Ford. gsh contains 24 Peugeot 405 51 124 |~
data from further testing on Ford cars Record: M4 4 120f33 | » M » Seard

where the time taken to reach 60 mph has
been improved on all models. Opening the
file Ford.gsh into Genstat, gives the spreadsheet
shown in Figure 8.20 .

From the menu select Spread | Export | Merge with

double-click the Car Data

Figure 8.19

3 Spreadsheet [Ford.gsh] [ = | = | ==
[T [}

Row | ID CAR ZERO 6@
1

2 12

Ford Ka 11.8 e

Ford Fiesta 12.8

existing Database Table and

DSN on the Select Data Source dialog. This opens the

dialog shown in Figure 8.2
the Merge data into table list

3 13 | Ford Escort

12

Lzl <

vi

1. Select NewCarData from

Figure 8.20
. Each car has an 1D number g

that can be used to match them between the spreadsheet and database. So, select the
column 1D from the Matching sheet column list and select D from the with table column list.
This will match the data from the spreadsheet with the database using the column 1D and

replaces the values for the other columns.

As with the dialog for

inserting rows into a database,

you can save the export lin
information in a Genstat O

Link file (.glk) to automatically
run the process another time.

We have specified this by
selecting the Save export lin

GLK file option and used the

Browse button to select a

location to save the Genstat
ODBC Link file. A description

of the other options on this

menu can be found by clicking

on the Help button.

Merge Sheet C:\Program Files\Gen23Ed\Data\Ford.gsh into ODBC Database

Merge data into table NewCarData

k Number of columns to match:
®1 02 Select columns to transfer...
D BC Matching sheet column With table column
ID ~| |ID v

CAR

kin
Extra rows from sheet

(O Do not transfer these rows

(O Add in extra rows only if matched

(® Transfer all extra rows

Update columns in table:
(® Using names in sheet
(O Using specified matches

Save export link in GLK file
GLK file: l \Users\Vanessa\Documents\ODBC2.gl 1] Browse...

e

Cancel

Help

Matches...

4] Add unmatched columns to table

Stop on any merge errors

=

Figure 8.21
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Clicking ok prompts you with confirmation dialog shown in Figure 8.22 and replaces
the rows in the database using those from the Genstat spreadsheet, as shown in Figure
8.23.

Genstat x ZH MewCarData - O >
1D - CAR ~| ZERO 60 ~ |~
o 3 rows were successfully updated in Table MewCarData 10 Fiat Cinquecer 17.8
11 Ford Ka 11.8
12 Ford Fiesta 12.8
13 Ford Escort 12
. 14 Honda Civic 10.8
Figure 8.22 15 Isuzu Trooper 11.5
16 Jaguar Daimler 6.8 '+
Record: M 1 of 33 L Search
Figure 8.23

To run a Genstat ODBC Link file
to automatically insert rows or merge

data into a database, select Spread | Exportfile:  [\Users \Vanessa\Documents\ODBC2.gk | | Browse...
Export | Run OBDC export link. This Data to export to database

opens the dialog shown in Figure (@) Use currently active sheet: o
8.24, where you can either run the C:\Program Files\Gen23Ed\Data\Ford.gsh Cancel

link using the current spreadsheet or (O Use sheet specified in export file: =
p

run the link from a given Genstat C\Program Files\Gen23Ed\Data\Ford gsh
spreadsheet file (you will need to
specify the location of the file). (] View or edit export before running it

In Figure 8.24 we have used the Figure 8.24
Browse button to select the file
ODBC2.glk and have selected the option to run using the currently active sheet. Clicking
oK will rerun the export link for the replacing of rows outlined above and will produce the
confirmation dialog and access table as shown in Figure 8.22 and Figure 8.23.

8.1 Exercise

Clear all the data from the Genstat data pool by selecting Data | Clear All Data. Using the
ODBC Data Query menu from the Spread menu, connect to the car data (Car .mdb) and
bring in all the columns of data, but only for cars costing £10,000 or more. Save the query
in a Genstat .gdb file.

Sort (and display) the data in ascending order according to their horsepower.

Clear the data from the Genstat data pool. Re-open the .gdb file using the File | Open
menu.
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There are many other facilities for data manipulation using the spreadsheet menus within
Genstat. One useful feature is the ability to set a spreadsheet as an active spreadsheet. If a
spreadsheet is set as an active spreadsheet, then only changes made in this spreadsheet will
be updated in Genstat; all other spreadsheets will be prevented from updating Genstat until
you remove this setting. Another advantage of specifying an active spreadsheet is that the
Spread menu will always be available whether you are in the spreadsheet or within a text
window. You can set a spreadsheet as an active spreadsheet by selecting Spread | Set as
active sheet. More details on active spreadsheets can be found in the online help.

Another method for rearranging data in Genstat is through the Paste Special menu. This
is accessed using Edit | Paste Special. With this feature you can copy data onto the
clipboard from another data source then control how the data are to be pasted within the
Genstat spreadsheet cells. For example, you can use this to paste a rectangular block of
data into a single column, or to paste grouped blocks of data into multiple rows.

You can calculate summary statistics based on just the data within the current
spreadsheet. For example, you may want to aggregate data to provide summaries, or
perhaps expand a set of factor results to give a row for every factorial combination. This
menu is accessed by selecting Spread | Calculate | Summary Stats.

A spreadsheet can have a set of Genstat commands embedded within it. This allows you
to provide a statistical analysis along with the spreadsheet. This is explained, with an
example, in Section 8.3 of the Introduction to the Genstat Command Language, which you
can locate by selecting Help | Genstat Guides | Introduction to Genstat Command Language.

Genstat includes facilities for importing and updating large spreadsheets. Opening large
spreadsheet/book files into Genstat can sometimes be slow as millions of data are being
loaded into memory. A spreadsheet or book can be viewed within Genstat without loading
all the data by opening the file as read only. When a spreadsheet or book file is opened
using this mode you can scroll and move around the spreadsheet as normal, but you cannot
edit the data on the sheet. To edit the data on the spreadsheet you must remove the read-
only status. You can set the read only option and specify the minimum file size it applies
to by selecting Tools | Spreadsheet Options and select the Books tab. The General tab on the
Spreadsheet Options menu includes options to allow a fast load of large spreadsheets
imported using the Data menu and for updating data from the spreadsheet to the Genstat
data core.
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Many of the menu options illustrated in this book can also be carried out using the
command language. However, some of the features such as data verification, copying from
the clipboard and bookmarks can only be performed in Windows™.

To use commands, open a new text window by selecting File | New, then click the
General tab and select Text window. Clicking OK opens an input window where you can
type in your commands. To execute a typed command, select Run | Submit Line (or one of
the other options).

Spreadsheets can be loaded and saved from the server. The sPL.OAD and TMPORT
directives read in data from files, and the ExPORT directive saves data to a file. SPT.OAD
reads in gsh and gwb files only, but 1MPORT reads in these plus files of all formats
supported by the spreadsheet (Excel, R etc.). spL.oAD can read in all pages of a gwb,
although the sHEET parameter can be used to specify just particular sheets to be read in.
The following command reads in just two of the sheets in file Portmatrices.gwb:

SPLOAD '$GENDIR%/Data/Portmatrices.gwb'; SHEETNAME=!T ('B','C")
(note the =GENDIRS stands for the directory where Genstat has been installed).

When using 1MPORT with spreadsheet files, the SHEETNAME and CELLRANGE parameters
can be set to read in just a specified block of data, as you did in Chapter 1. To read in the
data in Exercise 1.1 you would use the command:

IMPORT ‘Traffic.xls’; SHEETNAME=‘counts’; CELLRANGE=‘B3:D43’

The ExporT command will write a single page of data out to a new file or can be used to

add data to an existing file. If the file is an Excel or .gwb file, then multiple pages can be

added to the file, and if a .gsh file then data can be concatenated (columns added on the

right of the sheet), appended (rows added to the end of the sheet), or merged (new rows

added where the new ids are unique, otherwise data added to existing rows). The following

uses ExPORT to create and add data to a .gwb file:

CALC X1,Y1,21,X2,Y2,72 = GRNORMAL (3(80,20);3(1,2);3(1,4))

EXPORT [OUTFILE='Test.gwb';METHOD=overwrite] X1,Y1l

EXPORT [OUTFILE='Test.gwb';METHOD=concatenate] Z1

EXPORT [OUTFILE='Test.gwb';METHOD=append; GROUPS="'Group'] \
X2,Y2,72

EXPORT [OUTFILE='Test.gwb';METHOD=add; SHEETNAME="'Group2'] \
X2,Y2,72

The first line calculates some random data, and the second stores two variates in a file. The
third line adds a new column to the sheet in the file, and the fourth adds new rows to the
end of the sheet, as well as a new factor column Group which will have level 1 or the
existing rows, and 2 for the added rows. The last line adds a new sheet Group?2 to the file.

To filter or restrict data as outlined in Section 3.1 you can use the RESTRICT directive.
The vECTOR parameter specifies the data columns that are to be restricted and the
CONDITION parameter allows you to set the condition to restrict the data values by.
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For example, the following shows how to perform the restriction in Figure 3.3:

RESTRICT Drench,Lwt?2; Condition = ((Lwt2 < 51))

To remove a restriction, you need to use RESTRICT again but omitting the condition
RESTRICT Drench, Lwt2

To form a subset of data you can use the suBSET procedure. In this procedure the
condition is supplied using the conDITTON option. The NEWVECTOR parameter allows you
to specify a new vector to save the subset (otherwise it overwrites the contents of the
original vector). The following example shows how to create a new subset called
subLwt2 from the values of L.wt 2 using the condition that all the weights are less than 51.

SUBSET [CONDITION=(Lwt2 < 51)] Lwt2; NEWVECTOR=subLwt2

The sorting of data in Section 3.3 can be performed using the sorT directive. The index
column that defines the sorted order is specified by the 1NDExX option, and the direction of
sorting is specified using the DTRECTTON option. The sorting performed in Figure 3.13
can be reproduced by:

SORT [INDEX=LwtZ2; DIRECTION=ascend] Drench,Rep,Lwtl,Lwt2

For a multi-key sort, you can supply a list of identifiers for the 1NDEX option and the data
will then be sorted by list order. The data will be sorted by the first item in the index list
and then by the second item in the index list, and so on. To reproduce the sort in Figure
3.15 you could use the following.

SORT [INDEX=Drench,Lwtl; DIRECTION=ascend] \
Drench, Rep, Lwt1l, Lwt2

The stacking and unstacking of data can be reproduced using the sTACK and UNSTACK
procedures.

For stacking columns together, the source factor is saved using the DATASET option
and the columns that are to be stacked are supplied by the parameters vi-v100. The
following commands demonstrate how to reproduce the stacked data set in Figure 3.28.

STACK [DATASET=Toy] Year 1,CostDog 1,SoldDog 1;\
Vl=Year,CostDog,CostKittenl V2=Year, SoldDog, SoldKitten
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The unstacking of the data in Figure 3.29 can be produced using the command shown
below:

UNSTACK [DATASET=Year 1] 3(CostDog 1,SoldDog 1);\
DATASETINDEX = 1998,1999,2000; \
UNSTACKEDVECTOR = CostDog 101, CostDog 102, \

CostDog 103, SoldDog 101, Soldbog 102, SoldDog 103

The source factor, year 1, is supplied using the DATASET option. The DATASETINDEX
parameter specifies the levels or labels of the bATASET factor indicating the group whose
units are to be stored in the UNSTACKEDVECTOR. In this example we have used the levels
for the vear 1:1998, 1999 and 2000. The data to be stacked is supplied as a list using the
UNSTACKEDVECTOR parameter.

For Dynamic Data Exchange the bpEExPORT procedure can be used for writing data
to a DDE server. This can allow you to build up worksheets of results in spreadsheets,
such as Excel. Within Excel you can write data to the worksheet cell by cell, or
alternatively you can add formulas to cells. You can also send macro commands to Excel
to open files, add new worksheets, save or close files.

The location within the DDE server is specified using the options SERVER, TOPIC and
1TEM. However, for the two common spreadsheets Excel and Quattro Pro for Windows™,
these have been broken down into more convenient options called OUTFILE, SHEETNAME,
cor.UuMN and row. For Excel and Quattro Pro only the first cell needs to be provided, as
Genstat can automatically work out the range given the size of the data. If you want to
send commands, you can supply these by setting METHOD=command. The following
example will open Excel, create a new worksheet and copy the data to the worksheet.
Open the columns crop and counts from the file Bacteria.x1s, and then run the
following program to copy them back into the file on a new sheet.

DDEXPORT [METHOD=command] \
"[OPEN ( (' 'C:\\Program Files\\Gen23Ed\\Data\\Bacteria.xls'")]"
DDEXPORT [METHOD=command] '[WORKBOOK.INSERT (1) ]"'
DDEXPORT [OUTFILE='Bacteria.xls';SHEET="'Sheetl"';\
ROW=1; COL=1] crop,counts
DDEXPORT [METHOD=command] '[SAVE()]'

The DDE commands used in the example above are a subset of the Excel 4 macro
language. The format of the commands is [Function(argl,arg2,...)]. If there are text strings
in the arguments then these must be supplied in double quotes (for example, "Argl™). The
following list specifies some of the most useful Excel commands that can be used with the
DDEEXPORT procedure.

APP.RESTORE ()] Restore the Excel window
APP.MINIMIZE () ] Minimize the Excel window
APP.ACTIVATE () ] Make Excel the application with the focus
OPEN ("filename™")] Open aworkbook in Excel

— — o/

[WORKBOOK . INSERT (1) ] Insert a new workbook
[WORKBOOK . SELECT ("sheetname™) ] Make the named sheet the current sheet
[WORKBOOK . DELETE () ] Delete the current sheet
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SELECT ("object™")] Select the cells/column/rows specified in object

SORT (1,"R1C1",1)] Sortthe selected cells using key in specified cell

SAVE () ] Save the current workbook

SAVE.AS ("filename",1)]  Save the current workbook as a new file

[cLOSE (1) ] Close and save the current workbook (0 = close but do not save)

To read data from a database you can use the DBTMPORT procedure. You can supply the
name of an existing .gdb file containing information on the data to load using the
GDBFILE parameter. Alternatively, you can supply a database connection string using the
DB parameter with an SQL statement using the so1, parameter. To run the example in
Chapter 8 you could supply the saved .gdb file as follows:

(
(
(
(

DBIMPORT GDBFILE='C:\\Program Files\\Gen23Ed\\Data\\Queryl.gdb'

To write tables or data to a database you can use the DBExPORT procedure. The
METHOD option specifies how the data are to be written in the ODBC data source: to create
atable use METHOD=create, to add rows to an existing table use METHOD=insert, and
to update rows in an existing table use METHOD=merge. In its simplest form, you can just
provide a previously saved Genstat ODBC L.ink file (.glk). The data to be sent can either
be specified as a pointer to a set of structures in Genstat or a text giving a Genstat
spreadsheet (.gsh) file. If you are using an ODBC Link file and this does not specify a
Genstat spreadsheet as the data to transfer you will need to specify the data using the pATA
parameter. Column names within the ODBC table are assumed to be the same as the
Genstat identifiers. If you want to use different names, then you can specify
COLUMNNAMES and wITH (for matching with MATCH). The COLMERGEMETHOD option
controls whether columns from the data not found in the data database table are to be
added to the database table. Subsets of columns can be specified using the SUBSET
parameter.

If METHOD=merge, the MATCH parameter must be set and five columns at most can be
matched. The wITH parameter may be set if the columns in the table do not have the same
names as the structures specified by the DATA parameter. The ROWMERGEMETHOD option
controls how unmatched rows are handled in a merge: the setting none does not add
unmatched rows, the setting matched only adds a row if another with the same matching
criteria already exists in the table, and =211 adds in all unmatched rows into the table. The
WARNINGDTALOGS option can be used to control whether warning message boxes are
displayed on the Windows™ desktop when errors occur. The option ERRORACTION
controls what to do when non-fatal errors occur; you can halt the process or continue. The
following example shows how you can run a Genstat ODBC Link file:

DBEXPORT [GLKFILE='ODBC1.GLK']
The second example will run a Genstat ODBC Link file, but this time data currently stored
within Genstat will be used for the merging.

DBEXPORT [GLKFILE='ODBC2.GLK'] ID,CAR,ZERO 60

The last example demonstrates how you can extract the connection string from a Genstat
ODBC Link file and create a new table in the database using data currently within Genstat.
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"Read the database connection string from GLK file"

OPEN 'ODBC1.GLK'; CHAN=2; INPUT; WIDTH=600

SKIP [CHAN=2] 1; TEXT [1] DB "Skip ODBC Link ID"

READ [CHAN=2;PRINT=*; LAYOUT=FIXED; FORMAT=! (600) ; END=*] DB
CLOSE 2; INPUT

"Create the new table in the database"

DBEXPORT [METHOD=create] ID,CAR,ZERO_ 60; DB=DB;\

TABLE='"'NewTable'

If you have data stored in Genstat spreadsheet (gsh or gwb) files or foreign format files
(e.g., Excel, SAS, R etc.), then you can use the spcOMBINE procedure to amalgamate the
data into a single file. The METHOD option has settings to add, append, concatenate or
merge the data into the output file given by the OUTFILE option. If the output file does
not exist, the first file will be used as the base for amalgamating the other files into. The
file types need not all be the same and the output file can be a range of output formats, as
supported by ExporT. The following code uses this to add the 5 Excel files Grazing 1.xls
- Grazing 1.xls into two combined files, either adding the extra data as sheets or rows.

"Create a text containing the 5 file names."

TXCONSTRUCT [TEXT=Files] \
't (5('$GENDIR%/Data/Grazing ")), ! (1...5),\
't (5('.x1s")); DECIMALS=0

"Add 5 Excel files into a single Excel file with 5 sheets.”

SPCOMBINE [OUTFILE='Grazings.xls'; METHOD=add] FILE=#Files; \
PAGENAME='P1', 'P2"','P3"','P4"', 'P5"

"Append 5 Excel files into one Excel file with a factor

indicating source."

SPCOMBINE [OUTFILE='Grazing.xls'; METHOD=append; \
GROUPS='Period'] FILE=#Files; \
GLABEL='1","'2"','3','4','5"
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