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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\Gen21Ed\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 imported asa | 4 21 cereal
text data structure. Within a Genstat spreadsheet a 3 7 pea
text column is marked by a green ‘T’ next to its B 176 cereal
7
g
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 1':1] 5; cereal
pea

exclamation mark (1) onto the column name (e.g.
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 crop. 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\Gen2lEd\Data.
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In this example we want to open
the Excel file containing the data : ; R
shown in Figure 1.1. To open the o>t -0
file, from the menu bar select File | e '
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 nbrg ey = [ Oen
advantageous to click on Setas in '
the Working Directory 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.

Figure 1.2

Select Excel Worksheet for Import = [ Spreads... EI@
S Genstat Data The excel file contains the Row | counts ! crop t
5: Bacteria Counts worksheets [marked 5:] and B | pea =
R: Mamed Range named ranges [marked F:) 2] P

i the list opposzite. L B ==
Select the one that contains 3 21| cereal
the data vou wish to impoart. 4 7| pea
5 176 | cereal
& 85 | cereal
7 244 | cereal
Add to Book 5 A
Select Al Mew Book w pea
9 55 | cereal
_ 1@ 8| pea -
Cancel ¢ Back Finizh Help | —
Figure 1.3 Figure 1.4

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.

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 with their default settings. (The subsequent
menus will be shown later though; see Figures 1.7, 1.8 and 1.9.) So, we click on Finish to
open the two columns of data into a Genstat spreadsheet, as shown in Figure 1.4.

When you click on the output window, the data in the spreadsheet are automatically
transferred to Genstat's central data pool.
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(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\Gen21Ed\Data\Bacteria xIs
on. 20-Aug-2020 18:11.56
taken from sheet "Genstat Data”, cells A2.B11

ldentifier  Minimum Mean Maximum Values Missing

counts 4 000 73.50 2440 10 0
ldentifier 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.

| Data A Gerntat
H File Edt View Run Data Spread Graghecs Stats  Tools Window Help
-3 All Data Bl e S e ol - |
Vect Niew ' F XA 1B M EWIAIE B
-1 Vectors ok MU RESE S S
=R fs] All Vectors Factor P
: ..... E! crop ‘r_H‘d
: L]V counts i ‘
-3 Variates fpont !
Updete 3 Changed data to Genstat Fo
|—J Factors Set as Active Sheet Changed dats to Genstat and Cluse Sheet Ctrbef
L Texts . . A8 Data to Genstat CueShitts F10
. Auto Update Genstat
EEII—J MatnCES Refrewh Sheat from Genstat Cule 2
----- A 5calars Refreay thee
3 Tables Uking Fast St (Sarvw & Cluve)
..... I—J pDIﬂtErS A Book to Genstat
G- Other T}prE Subiset on Update Cale Shitts U
Figure 1.6 Figure 1.7

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.
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The item Using fast load (Save & Close) provides a more efficient alternative, using the
SPLOAD 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
may have multiple blocks of data entered on a single worksheet. Figure 1.8 shows an
example of this in the worksheet Bacteria Counts from the file Bacteria.x1s. In this
worksheet there is a title in row 1 of column A, and two rectangular sets of data records. In
this example we just want to open the second rectangle of data (counts2 and crop?2)
within a spreadsheet.

From the menu select File | Open and select
the file Bacteria.x1s. This opens the initial | MNemed-f- ~ k|| counts2
menu of the Excel wizard, as shown earlier in - At - dB_ - c _ b @ E
- . = ounts o acieria and cro e
Figure 1.3. A named range containing counts | 5 nigp
2 and crop2 already exists in the Excel file j 60""t5118 crop1 Coumﬂaz Cmr}?
. . ea Ceral
(R: Named_Range), but we’ll ignore this and 5 17 ﬁea s
instead define the same cell range for import ?— 2;_ cereal ?Z cereal
. . pea pea
using the Excel wizard. 5 176 cereal 87 cereal
9 85 cereal T cereal
10 244 cereal 311 pea
11 4 pea 275 pea
12 55 cereal 78 pea
13 8 pea 4 cereal
Figure 1.8

Select the worksheet Bacteria Counts and click Next. The second menu in the wizard lets
you define the range you want to select. Click the Specified Range radio button and enter
the range D3:E13 into the adjacent field as shown in Figure 1.9.

Select Cells from Excel Worksheet to Import .

Preview of Selected cell: D3:E13 [cells truncated to 8 characters]

countsZ |cropl |
3Z | ceral |
45 | pea |
63| cereal |
T6|pea I
87| cereal |
T|cereal |

< >
Selection of Cellz in the Worksheet to be uzed in the Spreadshest
Odllcels @ Specified Range: | D3E13 | [e.a B2AB250]

Cancel < Back Finizh Help

Figure 1.9
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When you click Finish Genstat Select Columns to Convert to Factors ot
detects that the column crop2 has Colurnnz marked F will be converted to Factors
repeatEd labels and displays the menu [& factor containg categories or qualitative
shown in Figure 1.10. This menu information which clazsifies unitz into groups,
displays all the columns that have eq Treatment groups, blocks or replication)

repeating values. The current data type
for each column is indicated by a prefix
to the name (T specifies a text, F a Cancel

factor and V a variate).

Help
To change the type of crop2 from a

text to a factor, double-click the name

crop2 inthe list (alternatively you can
click the Factor button). This changes Convert Al
the prefix from T to F specifying the
column will be a factor. Click OK to
create a new Genstat spreadsheet. Tolerance on creating factor levels: (0|

Factor

Leave All

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\Gen21Ed\Data\Bacteria xls
on: 20-Aug-2020 18:20:58
taken from sheet "Bacteria Counts", cells D4:E13

Identifier Minimum Mean  Maximum Values Missing
counts2 4.000 98.00 3110 10 0
Identifier Minimum Mean  Maximum Values Missing
crop2 10 0
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 1.7
(see previous page) 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.
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The third menu in the wizard (Figure 1.12) lets you choose which of the columns in the
worksheet or range to read. By default, they are all read.

Select Excel Columns for Import >
Availlable columnsg within cell range: Selected Columns:
counte?
crope
<.
-
all -
<- Mone
Femove empty columns
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 crop2 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
1.9 offering you the choice to convert
them. Clicking the Factor button will
perform the conversion and clicking
OK will open the spreadsheet.

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

Select Options for Importing Excel Data X
{3 Names B8 Faclors ¥ TitieActve Sheet B9 Rows
Factors hold grouping or classfying information
Cokimn names endng with | e tead in as factors
v Suggest columns with only a few unique valees Lo be factors
[ Sort tacter levels info aphabetical or numesic order

[[] Dals coritains vanstes & factors onky. Columns with labels
ae tead in &s facloes, o variates if ool a few led characters
&e found [converted o mumbers as befow)

Text to number conversiy.  Contiols the rulng spplied on
cornvession of labeks to numbers [e.g.

Stacl O readas 10

Missing vaue text aswellas”

Cancel < Back Neat > Help

Figure 1.13

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).
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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.

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

Clipboard as shown in Figure 1.14.

4. Genstat

File Edit View Run Data Spread Graphics 5Stats Tools Window Help
Mew bl Create... Ctrl+F10
Column 3 Data in Genstat... Shift+F10
Factor > From Clipboard Alt+F2
Calculate » ODEC Data Query... L\s Alt+Ctrl+F10
Delete N DDE Link... Ctrl+Shift+L
Insert N Excel Import Wizard... Ctrl+Alt+E
Select N 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 values rather than crop2, as in Figure 1.10.

Leaving crop1 as a text and clicking OK produces the spreadsheet shown in Figure 1.16.

i

Mew Spreadsheet from Clipboard > i
[ spreadsh... | = || & |[u3m]
Sort factor levels = -
Row | countsl cropl
Suggest columnsz to be factors ! e .I
Remowve empty romws Femove empty columnz 1 1L | pea -~
[ ] Data containz vaniates & factars anly 2 117 | pea
[] Colurmn descriptions in row: 2 3 21 | cereal
[ Ignore type markers [1#$] in column names a 7 | pea
Column names in first row 5 176 | careal
(®) Yes if &ll labels i es I Mo
B 85 | cereal
Commasz: | Leawve | Misging value text: I:I - 244 | cereal
Check columne for date values [ ] Set az Active Sheet 2 2
ea
4dd to Bock d
New Book » 9 55 [ cereal
18 8| pea o
Cancel Date Farmat... Help 7" ¢ 3
Figure 1.15 Figure 1.16
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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
NF—W >F|E&|ﬂ¢=ﬂfﬂ%‘lﬂl
Colurmn s Z|E|E|§§§J°.g "03|::'_EI___;]__‘E] *
Factor > Change Levels... Ctrl+F3
Calculate ¥ Reorder Levels... Ctrl+Shift+F
Delete ¥ Calculate... Ctrl+Alt+F
Insert ¥ Product/Combine... Ctrl+Shift+F11
Select > Divide...
Restrict/Filter ¥ Recode... Alt+Shift+F11
Sort... Ctrl+F9 Standardize Levels...
Manipulate > o ——
SR ’ Change labels to levels
Rook ¢ Change levels to labels
Add ¥
ERat . 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 isan 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.

M Spreadsheet [Toysalesxls] (Dog Sales!A2:D13)*
Row [VWorksheet 'iCit Vyveor
Insert Draw Page | v
1 Cardiff 1998
X [, . o d
D . Arial 10 - A A 2 |Dog Sales London 1993
Paste %' B I U- . & A - 3 |Dog Sales Belfast 1998
T 4 |Dog Sales alasgow 1993
Clipboard T Font 1l
5 |Dog Sales Cardiff 1999
N14 - I 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 2008
3 |London 1998 5 51237 -
4 |Belfast 1998 5 11114 | 1@|Dog Sales Eoresiir || #RiE
5 |Glasgow 1998 5 17318 11 |Dog Sales Londen 2600
6 |Cardiff 1999 55 13664 12 | Dog Sales Belfast 088
7 |Glasgow 1999 5.5 75982 - -
3 |Belfast 1999 55 28044 13 | Kitten Sales |Cardiff 1993
9 |London 1999 55 44271 14 | Kitten Sales |London 1993
10 | Glasgow 2000 6.5 32937 .
15 | Kitt sal Gl 1998
11| Cardiff 2000 65 25439 TRTEn ates |haseow
12 |Londan 2000 5.5 113496 16 | Kitten Sales |[Belfast 1993
Dog Sales Kitten Sales 17 | Kitten Sales [London 1999
Ready 18 | Kitten Sales |Cardiff 1999
Figure 1.18

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.

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 Sheets/Ranges:

5. Kitten Sales
5. Diog and Kitten Sales

Select Multiple Excel Worksheets for Append

[ 5elect Calumnes for Inclusion
Sort Factor levels

Suggest columns to be factors
Remove empty rows Remowe empty columnz

[] Data contains Wariates & factors only

[ kip first 1 non-emply rawss

Read Caolumn names from File

(®) Yes if All labels () es (Mo
Column Mames in Bow:

[ Column descriptions in Flaw: 2

Select Al

Restricted Cell Range: [eg B2:E32] for Al

Text bo Humber:
Strict

Fow Numbers [above] are
(®) Relative () Absolute

Mizzing VWalue Teut: |

| tatch Columng by [ Check. for date values

Add to Book,
Mew Book,

o

® Posttion (O Name [15et as Active Shest
[Jlgnore case on matching factor labels

Cancel Help

Figure 1.19




12 1 Reading Excel files

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 resulting spreadsheet is shown | 5elect Columns to Convert to Factars *
in Figure 1.21. This contains the new | Calumns marked F will be converted to Factars
factor column Worksheet, which [ factor containg cateqaries or qualitative
gives the name of the worksheet that information which claszsifies units into groups,
each row came from. &g Treatment groups, blocks or replication)
e,
W Cost
Cancel
Help
Factor
Corvert Al
Leawve Al
Tolerance on creating factar 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 19398 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 1999 5.5 28844
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 I:l and navigate to C: \Program
Files\Gen21Ed\Data. (You could use the Browse button multiple times if the files were
in different directories).

Append Multiple Files E
Filename: | MProgram Files'Gen21Ed\Data“iGrazing =|

C:\Program FilesGen21Ed \Data“Grazing 1xds
C:\Program Files“Gen21Ed"\Data"Grazing 2xds
C:\Program FilesGen21Ed \Data"Grazing 3xds
:\Program Files"Gen21Ed"\Data"Grazing 4xs Change
C:\Program Files"Gen21Ed\Data“Grazing 5xis

Add

Remaove
Up
Down
Bottom
Match columns by Add to boolk
() Position () Name Mew boolk w

[ ] lgnore case on matching factor labels [ ] Set as active sheet
Check columns for factor values Check columns for date values
Conver all Genstat spreadshests to vector sheets

A Cancel

Figure 1.22

In the Open File dialog (Figure 1.23) select Other Spreadsheet Files (*xIs...,*ods) from the
dropdown list so that only non-Genstat spreadsheets are listed. Import the Excel files by
clicking Grazing1 . x1s then hold the Shift key and click Grazing5.x1s,
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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 | 5elect Excel Werksheet for Import by

fpr reapllng in an Excel 5: Genstat Data The excel file contains the

file 5 times, once for warksheets [marked 5:) and

each file. named ranges [marked R:)
Figure 1.24 shows the i the lst opposte.

Select the one that contains

Excel Import options the data pou wish to import.

dialog for the first file
Grazing 1l.xls.
We do not need to

change any of the Add to Bock

options to import the Mew Book w
data, so we’ll click

Finish. Four identical -

dialogs will display in | T2l | <Back e i

turn and you can just
click Finish for each
one.

Figure 1.24
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After the final Excel

import dialog has been [3] Spreadsheet [Grazing 11.gwb]* o]
closed the resulting Row [0 Fite ¥ piot ! Treatment | Initial Ut
spreadshegt vv_|II be opened, . [ 1 l7e 12l
as shown in Figure 1.25. .
This contains the 4 2| Grazing 1 1|TE -
columns from the Excel 3|Grazing 1 1|TE
files plus a factor column 4|Grazing 1 1(TE 12
F_ile, Wthh g_iveS the 5| Grazing 1 1| TE 14
fllenar_ne (minus any 6| Grazing 1 1lTE 12
extension) that the rows of :
data came from. If any of 7|Grazing 1 1|TE
the files contain multiple 8|Grazing 1 1|TE
sheets, then the File label 9 |Grazing 1 2| TH
alsc_) con_talns a second part 10| Grazing 1 2| TH
which gives the page name 11| Grazing 1 > [T
of the sheets. .

12 | Grazing 1 2| TH

13| Grazing 1 2|TH

14 | Grazing 1 2(TH

15| Grazing 1 2(TH 13,

2] < >

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 D E F G
1 |Yearl Month! |Date:D ll"uﬂean Temperature Rainfall MaxGust GustTime:T
2 | 1997 Jan 01-Jan-97 250 1020 90.6 21:55:32
3 | 1997 Feb 01-Feb-97 235 1540 853 03:30:15
4 | 1957 Mar 01-Mar-97 218 480 91.9 02:55:30
5 | 1997 Apr 01-Apr-97 179 1910 82.0 16:08:29
6 | 1997 May 01-May-97 161 k91 847 00:54:30
7 | 1997 Jun 01-Jun-97 127 519 776 04:10:03
8 | 1997 Jul 01-Jul-97 1.3 85.0 78.6 11:25:02
9 | 1997 Aug 01-Aug-97 137 520 117.5 23:34:43
10| 1997 Sep 01-Sep-97 16.8  53.0 118.0 23:32:58
11| 1997 Oct 01-Oct-97 18.8 653 937 03:29:12
12| 1997 Mov 01-Mow-97 19.3 1064 851 13:34:30
Dipton Weather Data )
Ready
Figure 1.26

This is in an Excel file DiptonWeather.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 to load the data into a Genstat
spreadsheet. This gives the spreadsheet shown in Figure 1.27. Note how Date 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.

[ Spreadshieet [DiptonWeatherais] (Dipton Weather DatatA2G193)" = ICN "< [ Spreadsheet [D...| = || = |[s5]
fow 1 veor W month | Date |Mean Temperature | Ratnall | MaxGust = GustTime B now ¥ vear M month | Date |F
1| 1997 Jar 51701/97 24,95 102 98.6 “1:55:32.42 |~
- aiall bana N L ! | o | i 1| 1997 3an 35431 A
2| 1997|Fed  |e1/02/97 23.51 154 $5.313:308:15.13
3| 1997 (mer  |@1/03/97 21,7 48 91,9 2158:139.42 2| 1997 |Feb BRI
4| 1997 2pr G1/04/97 17.88 191 92 6:96:29.05 3| 1997 |Mar 35498
5| 1997(Mmsy |01/05/97 16.14 59.1 84.7 9:54129.63 4| 1997 |Apr 35521
6 1997 | Jun @1/06/97 12.74 51.9 77.6 A4:10:22.79 5 1997 | May 35551
7| 1997/3u1  |e1se7/e7| 11.34 8s 78.6 1:25:02.33 6| 1957 |3un p——
8 1907 Aug | 01/88/97 13.65 52 1175 3:34:43.39
! | . : - - 7| 1997|301 35612
g 1997 | Sep el/ea/97 15,82 53 118 ’3:32:58.19
18| 1997 |bct 01/18/57 185.03 65.9 Q8.7 3129:11.89 8| 1997 Aug PSS
13| 1997 mov  |81/11/97 19.34)  106.4 85.1 3:34:30.17 9| 1997 |Sep 35674
12| 1997|pec  |e1/32/97 20.78] 1433 76.3 9:57:16.53 ), 18| 1997 |0ct 35784
i < : i i = >
11 1997 | Nov 35735
B 12 1997 | Dv 35765
Figure 1.27 = v
B | i >

Figure 1.28
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YOU Ca:n Change the form_at Colurmnn Attributes/Format for Date b4
used to display the date or time —— e e
using the Spread | Column | Variale
Attributes/Format menu (shown in ~ |Mers D e
Figure 1.29). For a numerical Descripion | | Apply
column, the Numerical Format Will  |pecimsls [+ | wid: Help
be set to Date. To change the date Sromt
format, click the Date Format _ _
button to Open the dlalog ShOWﬂ Restict data entered to be in the range: Corrvert...
P MinirnLi Masimurn: ;
in Figure 1.30. You canselecta |, "*" ] e S >

. entifving information uged in output: Default o
date or time format from the o _ Dae Format..
dI’Opdown I|St If the Wrong base Justification Murneric Format
. (®) Default () Generdl

date has been selected, this can be OLat P
changed using the Start date from O Right O Fieed ”
option. There are 38 different date | O cened @Date i
formats that can be u_sed: the day Colurnn created: 3-0ct-2017 8:35 am
and months can be displayed with Colours
a leading zero or not, the month _
can be shown as a number, a Figure 1.29
three-letter abbreviation or with Date Format X
the full name and the year with 2 or 4 digits, the
order or day, month and year changed and times | [S8/mm/yy 05/08/38 v
can also be shown with dates or on their own. g
The default date format, and month names for e
other languages can be set in the Tools | Options gﬁrt date flom
menu on the Date Format tab, as shown in Figure R
131 (®) 1/ 1/ 1900 (Excel)

If for some reason you needed to change base Cance Defaults

date for a column, you can use the
Spread | Calculate | Rebase Dates menu.

Opticns

denecel Tt EMor At Tred Saew Farts snd Coksury
Data Space Date Fomat Craphecs Merus CAST

Dol 0 e fomrmmt
'—M-l:

ddlwentpray

iy
Al
Customn Diste Fomnat
B0 AN B
Stat Dabes om
®) 01/0W1600 (Gowgoman]  ©0 0700 219550 [F vet

Marth and Dy Lists Lt wrbves
[ Mdgert Maews (1ol JKPEIS ~
Morsh Narw: [Albeonatnd | Fabrawy
Dy Narvas Much

A

My

Jrw -
Sot 2 Ggr ymas s tharr X » 2000y Tkt Lot
e Language defauls fd | Enghih
[7] Drmphay tirnes seendt the seconds

Escoel berves bezs than (100 Sdgys vl s b rebiased 1o 1200

D oy uzmad Soe mrewm 4y tm foermad Stat ol Moeh (1)

Cancel Heb

Figure 1.31

Figure 1.30

If this 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

o The current base date is 1/1/1900.

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

Do you wish te proceed?

Figure 1.32
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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 Spiad] Guaphics Stats Tch Window Help

not yet available (since the New > Creste. Ce-F10
other menu options can only S KA
be selected for existing, active OOBE Data Qury.. A+ CHeF10
spreadsheets). This opens a i ST
menu containing a list of R From URL

icons defining several types ,

of spreadsheets that can be ococmdyodsieinbassc

created. The last 6 icons in s

this list allow you to create Menge Multiple Fis...

blank spreadsheets for

different types of data. The

default spreadsheet type is for

a Vector spreadsheet that Figure 2.1
allows columns of variates

(numerics), texts (labels) and factors (grouped data) of equal length to be displayed
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simultaneously within a spreadsheet. When a spreadsheet is created, it can either be
opened within a new 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.

The data in our example
will be in columns (or
vectors) of variates and

4. Create new spreadsheet >

[ Spreadshest

factors, so we have selected T T B | —
the Vector Spreadsheet icon, v Sontr Toble comes [T |
as shown in Figure 2.2. For

a Vector spreadsheet you B B i

need to specify the number Matix  Symmetic  Disgonl

of rows and columns in the
boxes provided. For this
examp|e1 we have entered From Clipboard ~ From Excel  ODBC Query
12 rows and 4 columns. It
does not matter if you do not
know the number of rows

[ 56t as Active Sheet

Create in Book

Mew Book ~
A

From Server A

and columns needed initially Cancel Help
for entering your data, as _
you can easily insert or Figure 2.2

delete rows or columns at a
later date. We have selected the New Book item from the Create in Book list to open the
Vector spreadsheet within a new book.

Clicking the OK button produces a blank e
spreadsheet within a single-paged book in a new [ Spreadsheet [Book...| = || &1 |[s5a]
window, as shown in Figure 2.3. By default, the 4 Row | €1 c2 c3 ca |}
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 12 i i i " v
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 displayed in the data
lists. Genstat uses hidden structures starting with an underscore for some system variables.

W Bl o~ [T 5 Y I WV [y W S
#*
#*
#*
#*

[
o]
#*
#*
#*
#*

=
=
*
#
#
#

Figure 2.3
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To rename the

columns select Spread |

Column | Rename,

which opens the menu
shown in Figure 2.4.

Put the cursor in

column c1 and rename
it as Drench, then
click oK.

& Column Names and Properties (4) of New Data O >
Column |T Mames i Descriptions
LlDrench
2|cz
3(C3
4|ca
£ >
Show descriptions
0K, Cancel Copy Paste Find Feplace Pointer Clear

Figure 2.4

An alternative way to rename a column is to right-click the column heading and select
Rename. This opens the dialog shown in Figure 2.5. Do this for column c2 and type the

new name Rep then click OK.

Use one of these methods now to
change c3 to Lwt1 and C4 to Lwt 2.

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

Fename Column: C2 -,
M ame: |HEF' |
D escription: | |
Cancel Help
Figure 2.5

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 Drench has 3 groups:
Control, Drenched once and Drenched

ﬁ Spreadsheet [Book... EI \EI

|RED|C3|C4FI

Copy
Cut

Paste

Row

Paste Special...

Delete...

Insert

Fill...

Rename...

Convert...

L¥ =0 = T Y e T Y T W S

Convert to Variate

=
®

Convert to Factor

[
=

Convert to Text
Filter

=
[

2l «

Protect Colurmn
Sort.

Figure 2.6

twice, SO we have entered 3 in the Number of
Levels field. We now want to change the labels
to represent the 3 groups.

How many levels in factor Drenc... X
MHumber of Lewvels:
Factar Attibutes

Levels and Labels...
Cancel Help
Figure 2.7
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Click the Levels [m Factor Drench (3 levels, 12 missing values)

and Labels button to i

Levels T Labels

Counts

open the dialog in Ordinals
Figure 2.8. In the

Control

=
=

Once

Labels field enter

Twice

Control for group 1

W

and press Enter or <

the down arrow to OK

Cancel || Add Delete Sart Paste

Copy

Find

Replace | <</ »» | Clear

>

apply this label. For
group 2 label this
Once and finally

Figure 2.8

Colour

for group 3 label
this group as
Twice. We can
also apply different
coloured
backgrounds for
each group by
clicking the colour
wheel icon in the
Colour column. This
opens the colour

m
o]
@,
7]
%]
o
]
B

EEEET

EEEEET
EEENT]
EEEEATS
1 HEEENEN
1 HEEENT

Custom colours:

-
1
R

selection dialog in
Figure 2.9. Choose
a colour for your
selected group by
clicking a colour

11 FAHAEEER
A7 HEEREENR

.
-
-
=
-

Define Custom Colours > Colour

Cancel

Hue:lﬂl
Lum:

Add to Custom Colours

Red:
Sat: EI Green:
Blue:

Fr's

box then click OK.
Colour the other 2
groups in the same manner.

Figure 2.9

Clicking OK again returns us to the spreadsheet where the column name now appears in

italics and has a red ! at the start of the name (see Figure
2.10).

You cannow  [E] Spreadsheet [Book... | = || =) ||nt5|
t

enter the label Row orenct]| Rep - -
names by . - . n
typing directly

into a cell, or by 2 * - N
double-clicking % 3 . -

on a cell and —J" R e
selecting the Figure 2.10

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.

++ Add Mew Label ++

Select Factor Level ot
[Comtral |
Once
Twice

Cancel

Figure 2.11
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Note that if 2 labels begin with the same character you will need to type as many
characters as is required to distinguish between the labels. For example, if the factor
contained 2 labels called Farm and Field, then you would need to enter the first 2
characters (Fa or ¥1i) before moving onto a new cell. You can type upper or lower case
unless two items use the same labels and are only differentiated by case (e.g. 2 and » are
both labels of the factor). The cell backgrounds will fill with your selected colours as you
enter each label. Figure 2.12 shows the column complete with the new factor labels.

We now enter the data into the columns Lwt 1 and Lwt2

[ Spreadsheet [Book:1]* | = Mtk : !
coul? orencn | & using Figure 2.13 as our guide. We click on the cell for the
oW FENC ep -
first row of Lwt 1, enter the value 38 and move to the next cell
1| Control * . .
using the Enter key (alternatively you can use the down arrow
* .
2| Control key). We then type the value 31 in the second cell and so on. If
3| Control * you make a mistake you can double-click a cell to edit its
4| Control = value.
5O * . .
nee The column rRep contains patterned data with the values
6| Once 1,2,3 and 4 repeated 3 times. We’ll use Genstat’s Fill menu to
7| Once - automatically fill this column with patterned data. Select
8| Once * Spread | Calculate | Fill to open the dialog shown in Figure 2.14.
9| Twice * Select the column rRep from the dropdown list then enter the
10 | Twice * Start Value as 1, and the Ending Value as 4. Using the default
11 | Twice * option Fill to Bottom, the values 1,2,3,4 will be recycled until the
| Twice bottom of the column. Clicking OK produces the spreadsheet
= < shown in Figure 2.13.
Figure 2.12
ﬁ Spreadsheet [Book:1]* IEI@ Fill Column with a Numerical Sequence x>
fri
row ! Drench | Rep | Lwt1 | Lwez [ Rep i 1IEWEW
1| Contrel 1 38 ag (A Seq”?”':e g
> [control 5 31 22 Stal.tlng Walue: 14
3| Control 3 37 48 lEndmg Value: g
4| Centrol 4 34 a1 :cre:entf'ﬂ 4
bs:
5 |0Once 1 36 52 e e 12
6 (Once 2 35 se ] Copy Down existing values over missing i
7 |Once 3 38 52 |gnare restricted/fitered raws
Fill Selected Fows only - [] Fill all Columns in Selection
8 (Once 4 32 44 . -
Fill fram cell Fill b
9 |Twice 1 33 53 ® Top () Curent (®) Bottom () End of List
18 | Twice 2 34 44 12
11 | Twice 3 39 66
1:; :wice 4 * v Apply Cancel Help
Figure 2.13 Figure 2.14
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2.2 Data verification

When data are entered into a spreadsheet it
IS easy to mistype or enter an incorrect
value. Genstat provides a facility for data
verification within the spreadsheet through
the double entry of the data. In this
example we demonstrate how to check that
the data within the columns .wt 1 and
Lwt2 have been entered correctly. First,
we select Spread | Sheet | Verify, which
opens the dialog shown in Figure 2.15. To
choose columns to verify either double-
click them, or select the column names and
click verify. Columns selected for

23
Verify Columns in Spreadsheet *
Colurmin [V ="erify Calumn)
Ok,
— |0k |
Rep
v Lt Cancel
Help
Select Al
Werify
lgnare

Figure 2.15

verification will be prefixed by “V:’. In Figure 2.15 we have double-clicked on the names
Lwt1 and Lwt2 to specify that they are to be verified.

[ Spreadsheet [Book 1] ... E\@ Genstat Verify Error in Spreadsheet [Boolg1] (Verifying)™ .
Row [! Drench Rep | Lwt1l | Lwt2 |} Wernfy Errar in: Lt at row: 2 Walue to Use;
1|Control 1 2 Keep typed value of 33 T
2 [Control 2
3| control 3 Usze original value af: 3
B S £ Use the new value: | | Hew
5| 0nce 1 =
6|once 2 [ &dd this Bookmark Mote ta the cell [Al+Ciild, to view)
7 |Once 3
8|0Once 4
9| Twice - Figure 2.17
18 [ Twice 2
11| Twice 3 Clicking ok changes the columns Lwt1 and Lwt2 in
12| Twice 4 B= [.| the spreadsheet to display three minus (—) characters in
| : place of the values (see Figure 2.16). To verify the data,
Figure 2.16 we now re-enter the values in these cells. Enter the

value 38 in the first row of the column 1wt 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.

Here you can specify the correct 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 button creates a new spreadsheet

containing a record of the mismatch

in the data entry (Figure 2.18). This [T Spreadsheet [Book:2]" ==
spreadsheet will appear underneath Row |WColu| VRow |Torigi|TTyped|T Mew | [F
the sheet you’re working with; you 1| Lwtl 2|31 33 33 A

L

will need to move your current = <

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

This prompt allows you to set the verified columns as read-only to protect them from
any further changes. Clicking Yes changes the columns Lwt1 and Lwt2 to read-only, and
provides a visual

indication of this by Genstat
changing the background
on the column title to blue. Cell verification successfully completed.
Do you want to Protect (ie make read only) verified columns?

You can set or remove
the protection for a column
at any time. To remove the
column protection on
Lwt1 and Lwt2 select
Spread | Column | Protection.
This opens the dialog shown in Figure 2.20.

Yes Mo

Figure 2.19

The columns within the spreadsheet are listed, with protected columns prefixed ‘P:’. To
remove the protection on the columns Lwt 1 and Lwt 2 double-click the names in the list to
remove the prefix. Alternatively, Column/Sheet Protection %
selecting Lwt 1 and Lwt 2 within the list
and clicking Unprotect will also remove
protection. You can protect a column in a Drench Select Al
similar way by double-clicking the name || Lwﬁ
in the list or clicking the Protect button.
Clicking OK returns you to the Urpratect
spreadsheet and removes the blue

background from the column titles.

Colurn [P = Protected]

Protect

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

[] Protect whale spreadsheet

a foreign data source. For example, you Cancel Help
could compare an open spreadsheet with
another spreadsheet saved in .gsh Figure 2.20

(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 brench. gsh. To illustrate the spreadsheet comparison
facilities, we will now compare the data we have entered, with the data in the file
Drench.gsh.
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Select Spread | Sheej[ | Cormpare Sheet: Spreadsheet [Book; 1] e
Compare to open the dialog

shown in Figure 2.21. The
Data Source option identifies
where the data that you wish Filename:

D ata Source
(®) File i) Clipboard () Sheet i) ODBC

to Compare are |OC3.t€d. Our |I::"~F'ru:ugram Filez'GenlSEdvD atatDrench.gzh | I Browse. ..
comparison data are in a .gsh
file Sp0 select File. Click g TDI:rart]cEe on nljlmerical COMPArE0ng: .
. ext Comparizans atch Columnz
Browse then navigate to the i e B
] lgnore Caze (®) Position () Mame

file location as shown in

Figure 2.21. The remaining (] Match rows using [0 Selected columnz anly
options on the menu control

Drench
how the comparison 1S to be Ahart comparizon after finding differences
made.
Leaving the default settings oK Cancel Hek
and clicking on OK produces  rigyre 2.21
a dialog (Figure 2.22) to warn
that the sheets are different, and printsa [~~~ Warning >

report in the Output Window, as shown
below in Figure 2.23. There are two
differences between the spreadsheet and The two spreadsheets are different.
the file Drench . gsn. 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

See Output Window for details.

OK

Drench . gsh this column has been Figure 2.22
saved as a factor.

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

Spreadsheets are different. ™

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 Row 2. You can select F] Spreadsheet [... [~ |- [neam]
and drag multiple rows (or columns) for
deletion in a similar fashion.

Row [l Drench | Lwtl | Lwt2 |F

1| Control 38 48 |™

New columns and rows can be inserted %
using the facilities available within the el 33 %
options on the Spread | Insert menu. To 3| Control 37 43
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 1@ | Twice 34 49
Figure 2.25. New values default to missing values

Figure 2.24

_ 11 36 57

(represented by asterisks for numbers or empty ] . .

cells for labels or strings). v
2llv < >

To insert a new column, click in the brench
column and select Spread | Insert | Column after Figure 2.25
Current Column to open the dialog shown in Figure 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.

Create a new column *
Colurnn Type Name:  [ip | [E| Spreadsheet Shect1 5., [-conl| - b
® Variate Row ! Drench et | Lwt2 [
Iritial 4 alue: |x | —
() Factar 1| Control Variate: D 48 |~
i : Empty Col
O Tent Decimal places shown: I:I > [E—— mipty Jc;umn -
() Long Test
(530 chars | z 3| Control * 34 41
LIFill coluran Levels and Labels... 4|once * 36 52
5|Once * 35 58
Cancel Help 6 |Once * 38 52
. 7 [Once * 32 49
Figure 2.26
8 | Twice b 33 53
Select Variate from the Column Type, enter the 9 | Twice Nl L
name 1D and click OK to produce a new column, 10| Twice * 2= ==
initialized with missing values, as shown in 11| Twice - 36 57
Figure 2.27. 12 - *1o
2l « »

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 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 .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

Cuplicate Celumn

Colurmn: Create az

Lt ~ | (@) Vaniab
Mew Column M amme; () Facta
|vat'I | () Text

Sort Factor Levelz/Labelz

Inzert migzing walues in rows excluded by Filker

Apply Cancel Help

=]

r

et

Figure 2.28

spreadsheet as shown in Figure 2.29.

P

[T Spreadsheet [Sheetl.gsh]® (e[| S|
Row ! Drench ID Lwtl | viwtd | Lwt2 |}
1| Control * 38 38 4g |

2 | Control & 37 37 48

3 | Control * 34 34 41

4| 0Once = 36 36 52

5| 0nce * 35 35 58

6| 0Once * 38 38 52

7| 0nce * 32 32 49

8| Twice R 32 32 52

9| Twice * 39 39 66

18 | Twice & 34 34 449

11 | Twice * 36 36 57

12 . . * *
W

z2l- < >

-

Figure 2.29
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2.4 Exercise

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 E = @
Type of Spreadshest E Spread... E@
(®) Vector [WVariate, Text or Factar] () Matrix Row ! Drench Lwt2 +
Scal Tabl Tables in calumn farmat
() Scalar () Table ables in column formal Blcontrol az ||~
Available Data: Data to Load: 3 | control a2
Drench ~
LwH Lt 3 [Control 48
Lt2 4| control a1
Rep 5
5 | Once 52
6 |Once E1:]
7 |0Once 52
8 |Once 49
hd 9| Twice 53
Load in boak 16 | Twice 449
Select Al pagnhes
Mew Book w 11 | Twice 1]
12 | Twice 57 v
| K Laad Cancel =7 < —

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 >
Columms: Exprezsion:
Drench [Lwtz¢51 |

(®) &nd o

Create Exprezsion. ..

Comparizons:
Restiction Type

~

Mat Equal Ta (® Include () Exclude
Lezs Than

Greater Than Esisting Restrict

Leszsz Than or Equal To HIsting REsIClons

Greater Than or Equal Ta v Carnbire Replace

Cancel Apply Help 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 1wt 2
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 ‘<’ f |
symbol into the Expression field and then type ‘51°. We [ spre... |-o || & | k]
select the Include option as the Restriction Type then click =sen @ Drench | Lwt2 ¥
OK. IS ontrol 48 |~
The resulting spreadsheet shown in Figure 3.4 now 2 | Control 42
shows only_the requested_sut_)set of units. The row hea_ding 2 control 43
now has stripes of red to indicate that the spreadsheet is 2 comtrol .
restricted. The restriction is also shown in the status bar antre
which now displays the number of rows as 7/12 to 6| Once 58
indicate 7 out of 12 rows are included by the current 8 | Once 49
restrictic_m (as shown_in Figure 3.5). Wher_1 we use these 20| Twice a9
vectors in future, until we cancel the restriction, = < = v
operations will be restricted to just the specified set of :
units. (This applies both to operations with menus and Figure 3.4

with commands.)

Server Ready. [7#12 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.
]
94 print Lwtl, LwtZ; decimals=0

Lwit1 Lwt2 )
38 48 7 Input Window:1* o[- ]
g; jg print Lwtl,Llwt2; decimals=8
34 41
35 50
32 49
34 49

Figure 3.6

Notice in Figure 3.6 that, even though we only included T.wt2 in our restrictions as these
two vectors are printed in parallel, the restriction is
applied to both. Initial weights of the sheep (1wt 1) are & Genstat
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 2= H3 | A 52 3
shown in Figure 3.7. Type the text shqwn in Figure 3.6 T T:ﬂt Window |
then from the menu select Run | Submit Line.

File Edit WView Run Data

If your spreadsheet is hidden, re-display it but clicking ~ Figure3.7
the window tab at the bottom left of the screen then
double-click Book; 2 in the window view. The restricted '

units are not discarded, and can be viewed in the (A spre.. [ & [uSal
spreadsheet in an alternative colour. To do this select s Orench | Lwt2 |H
Spread | Restrict/Filter | Display Excluded Rows. This will iBlcontrol 48 |
display all the rows in the spreadsheet, but with the 9 control 42
restricted out (excluded) rows shown in red (the default s | control P
colour); see Figure 3.8.
4 | Control 41
You can also toggle the display of the restricted rows by Once 52
clicking the “+’ button in the top-right corner of the .- o
spreadsheet.
Once 52
As the restricted units are not discarded, we can also 2 | once 49
change the restriction to look at some other set of units, or Twice -
impose a further restriction. For example, say we now 1ol "
want to add to our restriction the condition that we want to E
identify the sheep whose treatment was to be drenched Tulce =t
once. Twice 57 |,
7lv <« >

Figure 3.8
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To combine a new restriction
with the existing restriction, we
could use the Restrict Spreadsheet
using an Expression menu again ofr,
alternatively as the column
Drench contains grouped data
(factor), we can use the Restrict on
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
options. Clicking OK produces the
spreadsheet shown in Figure 3.10.

In creating our subset of data,

Restrict Units on Factor Drench x
Femr Reztiction type
Drench ™ (® Include
Selected levels: () Exclude
Control the selected levels
i the data far
Twice ) .
dizplay or analysiz
Eristing restrictions
(®) Combine with new
() Replace with new
Show level in list
Look far: [] Match case
In: (@) Labels
Level: () Oidinals
Apply Cancel Remove all Help

we have created one subset using a  Figure 3.9

logical condition and then further

restricted this set using a second condition. Using the Restrict

s

3 spre... [ [ &) |l

= prench | Lwtz [F

Spreadsheet using an Expression dialog you can create a
restriction by combining the two logical conditions into a 6 58 [~
single condition using both the expression boxes. 8| Once 49,
. . . 200+

Figure 3.11 shows how to do this for our example. First, we =l >
remove the current restriction. From the menu select Spread | Figure 3.10
Restrict/Filter | By Logical Expression then click Remove All to
ensure we are USIng the Restrict Spreadsheet using an Expression X

complete set of data. Now, as
before, we enter the condition
for Lwt 2 less than 51 in the
first Expression field. Then, in
the second field we enter the
condition for the restriction:
Drench .in.'Once'. The
“.in.” operator, which is
explained in Section 2.7, can
be inserted by double-clicking
Inclusion in the list of
Comparisons.

Colummis: Expression:

e |Lwt2<51

(®) &nd 0

|Dlench in.'Once|

Create Expreszion...

Comparisons:
Restriction Type
~
Mot Equal Ta ®) Include (O Exclude
Lezz Than
Greater Than Eisting Restricti
Lezz Than or Equal To HRIA _ES (B
Greater Than or Equal To v Combine Replace
Cancel Apply Help Remowve All

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 finished.

-

. 7] Spreadsheet [Dr... E'@
3.3 Sorting data
Row [ Drench (Yrep | Lwt1 | Lwt2 ||
The spreadsheet allows you to reorder the units of 1|eelpagedd | 1| 38| 48"
a list of vectors according to one or more index 2|Control | 2| 31| 42
vectors. To illustrate this, we_W|II reintroduce the 3| control | 3| 37| as
spreadsheet Drench . gsh. Fl!rst, we cloge all the 2lcontrol | 2| 34| a1
currently open spreadsheets either by using the
. . s e 5 | Once 1 3B 52
Close option on the File menu or by clicking the
“X” button at the top right-hand corner of the 5 R 2] 35| %e
spreadsheet windows. Now select File | Open to 7 |Once 3| 38| 52
locate and re-open Drench . gsh shown in Figure 8 Once a| 32| a9
3.12. 9| Twice 1 33 53
18 | Twice 2 34 49
11 | Twice 3 39 BE
12 | Twice 4 36 57|
zlI¥ « >

Figure 3.12
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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 1.wt 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 L.wt2 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

Sort on Column values ot
Sort on column; ] Multicolumn
LI.-'-.ItE' | lgnore Caze
Drerch Ignore Blanks
Rep
L Order .
(®) Azcending
() Descending
Sart Factors by
Ordinalz
Levelz
Labels
Rows to Sort
all Selected IInzelected

Place zorted rows at bottom of sheet

Cancel Help

Figure 3.13

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

ﬁ Spreadsheet [Dr... Ii“i“él Sort on Column values =
Row (! Drench [YRep | Lwt1 | Lwt2 ||} S ort on columr: Multicolumm
1| Control 4 34 47 | |gnore Caze
2|control | 2| 31| a2 Drench - Key: 1 Ignore Blarks
EMIControl 1 35 48 EEF‘I Order
Lt - Keuw: 2 @ Azcending
4 | Control 3 37 43 D Deseaming
3 |Once 4 32 49 Sort Factors by
6| Twice 2 34 49 () Ordinals
7 | Once 2| 35| se O Levels
(®) Labels
8 | Once 1 36 52
o |Once 3 38 52 Roaoves to Sart
. All Selected Unzelected
18 | Twice 1 33 53
Place sorted rows at bottomn of sheet
11 | Twice 4 36 57
12 | Twice 3| 33| 66, Cancel Help
zl¥ < >
v Figure 3.15
Figure 3.14

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).
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Clicking OK produces the spreadsheet shown in Figure 3.16.

You can also sort a selection within a
. Spreadsheet [Dr...
spreadsheet. For example, to sort the final & pl [ i El-@
weights for Rep 4 in descending order we first Rov e icp | Lwil | Lwi2
need to make a selection of the rows containing 1|Control | 2| 31| 42(A
Rep 4. To make a multiple selection, click on the 2l control | 4| 33| =
first row of the selection, then hold the Ctrl key s3lcontrol | 3| 37| a8
down and click on the second row of the : T
selection, and so on (keeping the Ctrl key
selected). Figure 3.17 shows the selection of all > | 4] 32| 49
the rows for rep 4. Opening the Sort menu when 6|Once 2| 35| 58
a selection has been made enables some 7 | Once 1| 36| 52
addltlor_1al qptlons at the bottom of the menu, as 3 |One S
shown in Figure 3.18. .
9| Twice 1 33 53
10 | Twice 2| 34| 49
11 | Twice 4 36 57
12 | Twice 3| 39| 6|,
z[lv < >
Figure 3.16
@ Spreadsheet [Dr... |
Row [§ Drench YRep | Lwt1 | Lwt2 Sert on Column values X
1|Control | 2| 31| 42|~ S e Gelum L] Multicolurmn
2 4 34 41 Lt | lanore Casze
3|Control | 3| 37| 48 Drench ezl
4|Control | 1| 38| as ﬁ:.uﬂ rder
onEre 3 (®) Azcending
5 4 32 49 () Descending
6 |Once 2 35 5@ Sort Factars by
7| once 1| 36| 52 Bijsozle
Levels
&8 |Once 3 38 52 Labels
9 | Twice 1 33 53
Rows b Sort
Ll EEE 2 = 43 al (@) Selected () Unselected
IR I Twice 1 36 57 Flace sorted rows at bottom of sheet
12 | Twice 3| 39| 66
=]~ < > v Cancel Help

Figure 3.17

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.

ﬁ Spreadsheet [Dr... EI@
. . t
34  Exercise Row [§ Drench YRep | Lwt1 | Luwt2
1| Control 2 31 42 ™
The file computer.gsh, already investigated in 2| Control 3| 37| 48
Section 2.2, contains the number of personal 3|Contrel | 1| 38| 48
computers sold in a shop during each month of the 4| once a| 35| se
year 2001, together with the prices charged. = lonce 1| 38| =2
Sort the spreadsheet in descending order 6 | Once 3| 38 s2
according to the number of computers sold. Sort | Twice 1| 33| 53
the spreadsheet again, this time using the months :
. . 8 | Twice 2 34 49
in alphabetical order.
] . . g | Twice 3 39 BB
_ Sort the sprea_ldsheet with multiple indexes, 10l control | 2| 33| a1
firstly by the price and then by the number of PCs alo A
sold. Close the spreadsheet and clear the data pool s
when you have finished by selecting Data | Clear Al g == 4 38 3w
Data. 2, < =
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.

Select File | Open then locate Select Excel Worksheet for Import >

and open Toysales.x1ls. This

The excel file containg the
S Kitten Sales warkzheets [marked 5:] and

uses t-he EXCG' ImpOI't leal‘d, S Dgg and Kitten S ales FEmE ranges [mafked H]
described in Chapter 1. Here we in the list oppasite.
simply need to select the Select the one that containz
worksheet Dog Sales in the the data you wish to import

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

. - Add to Book
click Finish.
Select Al Wew Book e
Cancel ¢ Back Finigh Help

Figure 3.20
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The resulting spreadsheet is shown in Figure 3.21.

@ Spreadsheet [Toysalesxls] ... EI@
Row [T City U veor | cost sold |t
1 1998 5 5445 |~
2 | London 19598 5 51237
3| Belfast 19598 5 11114
4| G6lasgow 1993 5 17318
5| Cardiff 19599 5.5 13664
6| Glasgow 19599 5.5 75982
7| Belfast 19599 5.5 28844
8| London 19599 5.5 44271
9| Glasgow el 6.5 32937
18 [ Cardiff el 6.5 25439
11| Lendon el 6.5 113496
12 | Belfast el 6.5 2725 |,
2l < >
Figure 3.21

Append Data to Sheet: Spreadsheet [Toysalesxls] (D... “

Data source
(@ Fle () Clipboard Shest (JODBC
Filename:
C:\Program Files\Gen21Ed"\Data\Toysales xs
Record source in factaor: Match calumns by
Toy w (") Position (®) Name
Factor label for added data: Kitter
Factor label for original data: | Dog|
lgnore case on matching factor labels
Cancel Help

Figure 3.22

To append the data for the toy Kitten sales we need to use the Append Data to Sheet
menu (see Figure 3.22). To open this select Spread | Manipulate | Append. We select File as
our data source and use the Browse button to select the file Toysales.x1s. We then
select Name for the Match Columns by option as we want to match the columns from the
Genstat spreadsheet file by their column names. To identify the different data sets within
the spreadsheet we enter the name Toy in the Record Source in Factor field. This will create
a new factor in the spreadsheet where each level of the factor represents the different
appended data sets. By default, these are simply the numbers 1 and 2, however, you can
specify labels for these by entering names into the Factor Label fields. In Figure 3.22 we
have entered ki t ten to label the appended data and Dog to represent the original data.

Clicking ok produces the Select
Excel Worksheet for Import menu again
(Figure 3.20). This time we select the
Kitten Sales worksheet and click Finish.
Genstat reads the data from the file,
appends the values onto the current
spreadsheet, and creates a new factor
Toy using the labels bog and Kitten
to represent the different data sets (see
Figure 3.23).

[T Spreadsheet [Toysales.xls] (Dog Sale... E-@
Row T City ! Year Cost Sold ! Toy

1|Cardiff 1993 5 5445 | Dog ~

2 [ London 1993 5 51237 |Dog

3| Belfast 19938 5 11114 |Dog

4| Glasgow 1993 5 17318 | Dog

5| Cardiff 1999 5.5 13664 |Dog

6| Glasgow 1999 5.5 75982 | Dog

7| Belfast 1999 5.5 28844 | Dog

8 | London 1999 5.5 44271 | Dog

a|Glasgow 2 6.5 32937 | Dog

18 | Cardiff 2888 6.5 25439 | Dog

11 | London 28 6.5 113496 | Dog

12 | Belfast 2888 6.5 2725 | Dog o
I | EE >

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
Sales and Dog Sales
worksheets in the
Select Multiple
Sheets/Ranges list. On
the right side, deselect
Suggest columns to be
factors as we want to
import the data ‘as is’.
We then select Name

5: Diog and Kitten Sales

Select Multiple Excel Worksheets for Append
Select Multiple Sheetz/R anges:

[] select Colurnns far Inclusion
Sort Factor levels

Suggest columnz to be factors
Femove empty rows Remove emply columnz
[ Data contains Yariates & factors only
[ Skip first 1 nar-ernpty 1o

Read Colunn names from File

(® Vezif &ll labels (O Yes O Ho
Colurit Mames in B ow:
[ Column descriptions in Fow; 2

for the Match Columns
by option as we want
to match the columns

Select Al

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

Test to Mumber:
Shict

Row Mumbers [above) are
® Relative () Absolute

tizsing Walue Text: |

from the Genstat |

| b atch Colurnng by [l Check for date values

(O Position @) Name [ 5et as Active Sheet

[Jlanore case on matching factor labels

ks

Cancel Help

spreadsheet file by Add to Book

their column names. New Book
Clicking oK

produces the sheet Figure 3.24

shown in Figure 3.25.

The only difference between this sheet and the one shown in Figure 3.23 is that a source
factor column called worksheet has been automatically generated in this example where

the labels of this factor are the names of
the worksheets.

3.5.2 Stacking data

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.

[ Spreadsheet [Toysalesads] (Dog SaleslA2:D13)* | = || & |5
Row | Worksheet |T city || veor | Cost | sold |
1 Cardiff 1998 5 5445\ M

2 Lendon 1993 5 51237

3 Belfast 1993 5 11114

4 Glasgow 1993 5 17318

5 Cardiff 1999 5.5 13664

6 Glasgow 1999 5.5 73982

7 Belfast 1999 5.5 28844

8 London 1999 3.5 44271

9 Glasgow 2@e0 6.5 32937

1@ Cardiff 2888 6.5 25439

11 Londeon 2888 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|w

207 < >

Figure 3.25
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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 (so1dDog and so1dkitten) together
and the two columns of prices (CostDog and CostKitten) together.

To stack the

columns, select Spread P Spreadsheet [Toysalesxs] (Dog and Kitten Sales!AZ:F13) =N =R =
| Manipulate | Stack, Row [§ City ¥ vear CostDog | SoldDog | CostKitten | SoldKitten |¥
which produces the 1 1998 5 5445 7.5 25782|~
dialog shown in Figure 2 | Londan 1998 5 51237 7.5 199155
3.27. We want to stack 3| Belfast 1998 5 11114 7.5 11115
two C0|umns together 4 | glasgow 1998 5 17318 7.5 18168
at a time, so we enter 2 5| Cardiff 1999 5.5 13664 7.99 34450
into the Number of 6 | Glasgow 1999 5.5 75982 7.99 28652
columns to stack 7 | Belfast 1999 5.5 28044 7.99 14684
together field. We enter 8| Londan 1999 5.5 44271 7.99 181643
the factor name Toy 9 | Glasgow 2000 6.5 32937 8.5 59921
into the Record column 18 | Cardiff 2000 6.5 25439 8.5 65965/,
source in Factor field; 217 < >
this creates a new Figure 3.26

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

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
cityand vyear to be
repeated for each level of

>

to copy these to the Stack Columns list.

Awailable D ata:

Mumber of Columns to stack together:

Record column zource in Factor:

Stack Columns in Sheet: Toysales.xls =

|T|:|_I,I

Stack Columns: Fepeat Columns:

<Empty Cellz:
City

Year

CoztDo

Coztk.itten

Soldk.itten

City

1: CoztDiog
1: i Year

Coztkitten

Stacked Colurmn M ames:

[Double click to edit)
CoztDog_1
SoldDog_1

Create Unique Column names

Add to Book
Mew Book

[] Use names from First stacked column for Factor Labels
[ 5tack Column Order interleaved
| [ Set as Active Sheet

Cancel Clear Help

the stacking by clicking in Figure 3.27

the Repeat Columns field

and then double-clicking their names in the Available data field.
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Clicking oK produces a new spreadsheet shown in Figure 3.28. This spreadsheet
consists of five columns: a column for the source factor (Tov), a repeated column for the
city, another repeated column

for the year, and the two 7] Spreadsheet [Book2]* ==
stacked columns with the Row @ Toy WM city 2 | Year 1 | CostDog 1 | SoldDog 1 [F
costs and the numbers sold. 5 Cardifs 1998 s caas |~
The new spreadsheet 2 1| Londen 1998 5 51237
creates default names, with 3 1|Belfast 1998 5 11114
suffixes “ 1" for the repeated 4 1| Glasgow 1998 5 17318
and stacked columns. Note 5 1| Cardiff 1999 5.5 13664
that the underscores will not 6 1|6lasgow 1999 5.5 75982
be visible if the option Display 2 1|Belfast 1989 5.5 28044
spaces for underscores within = 1| London e . e
column names is selected
oL - 9 1|Glasgow 2888 6.5 32937
within the Tools | Spreadsheet :
. 18 1| Cardiff 2888 6.5 25439
Options, Appearance tab. If
11 1| London 2868 6.5 113496
you want to rename the
COIUmnS, Se|eCt Spread | 12 1|Belfast 2066 6.5 2725 -
77« >
Column | Rename.
Figure 3.28

3.5.3 Unstacking data

Now suppose that we want to unstack columns in the stacked spreadsheet, so that we have
a column of data for each year.

The Unstack dialog

F_ 3 29 . d Unstack Columns in Sheet: Mew Data >
( Igure A ) IS Opene Available Data: Unstacking Factar: |0 Factors:
by selecting Spread | To

i R YesrT s
Manipulate | Unstack. City_1
This dialog splits up VearT > | Unstack Columrs:
single columns into Costlog 1

. SoldDog 1
multiple columns based «

Sort rows on 1Dz

on the I?VEIS Of an [ Create Suffived column names
UnStaCkmg faCtor- In [JUse Factar Labels in column names
this example the
unstacking factor is Add to Baok
Year 1, which we [I5et as &ctive Sheet New Book -
created using the stack — - Help
menu. So, we double-

click the name year 1  Figure3.29

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 vear, so the resulting spreadsheet should contain 3 columns for each unstacked
column. Click in the Unstack Columns list, then highlight the names costbog 1 and

SoldDog 1.Now click ” | to transfer them across to the Unstack columns list. The ID
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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 [Book3]* =N =R
Row ! Toy 1 ! City 2 CostDog_ 181 CostDog_182 CostDog_183 SoldDog_1l@1 SoldDog_l@2 SoldDog_l@3 #
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 34450 65965

7 2| Glasgow 7.5 7.99 8.5 lalee 28852 59921
8 2 | Londen 7.5 7.99 8.5 199155 181643 188646 -

=1I-] « >

Figure 3.30

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.

"~

H (= [®]|=]]|E (= [=@]=]
Row | ID | Height | Weight | Age !nga‘gr- t Row | ID !Exer'r:‘ise Pulsel | Pulse2 t

1| 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 o8 88

5 5 173 64| 18|female 5 6| Low 78 141

5 6 124 24l aa 1 A 7 |l mnd AR 72

= 7 Genstat Spreadsheet Warning ot 77

= = & Thiz zheet containz column names used in other spreadsheets 63

ie: 1D
9 ] 156

and will ovemarite the previous structures of the same name in the server.

. . . 538
| 19 [J Don't show this waming again
76
12 14 71 W
=V < > == >

Figure 3.31
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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 Health1.gsh and then selecting Spread | Manipulate | Merge
opens the dialog shown in Figure 3.32.

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

Merge Sheet into C\Program Files\Gen21Ed\Data\Health1.gsh

Merge data from sheet: Spreadsheet [Health2 gsh] v

Mumber of columns to match

Se|eCt thIS from the Merge @1 02 O3 4 Select columns to transfer... Cancel
data from Sheet I|St Here, Matching column: With column: Help
we simply wish to merge D v [iD v
the two sheets using the Height Exercize
student’s ID, so we select Weight .
1D from the Matching :
A Age Pulse2
Column IISt and al_so from Extra rows from merged sheet Update existing columns in sheet
the With Column ||St. If we '::;::' Do not transfer these rows [] Update columns (by name)
Only wanted to merge a () Add in extra rows only if matched TR

(®) Transfer all extra rows

SUbset Of COIUmnS from the Insert non-missing values onfy
sheet Health2. gsh, we Tolerance on numeric matches: |0 Specify matches: Matches...
COUId select them by , ["1lgnore case on matching text

clicking on the Select Figure 3.32

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 oK produces the merged spreadsheet
shown in Figure 3.33.

Where a student 1D 2] Spreadsheet [Health1.gsh]* | E ]
was found in one Sheet, Row | ID |Height | Weight | Age Voender Yexercise | Pulse1 | Pulsez |
but not the other, missing 1 1| [EB 57| 18|female |mod 86 88|~
values are used to 2| 2 179 58| 19|female |mod 82 158
complete the row. For 3| 3| 167 62| 18|female |high 96| 176
example, students 4 and al a| 195 84| 18|male * *
14 were found in the s| s| 173 64| 18|female |low £ 88
spreadsheet 6| 6| 184 74| 22|male |low 78| 141
Healthl.gsh, but not 7| 7 162 57| 28|female |mod 68 72
Health?2.gsh SO these g| s 169 55| 18|female |mod 71 77
rows have missing values al 9 164 56| 19|female |high 68 63
inserted for the columns 18| 18| 168 60| 23|male |mod 88 158
merged from the 11| 11| 17 75| 20|male | high 76 88
spreadsheet 12| 14| 187 59| 18|male * .
Health2.gsh. The 13| 12 * x| = Low 74 76
reverse can be seen for 14| 13 * | = mod 70 71|w
the students 12 and 13. 2l < 2

Figure 3.33
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An alternative method is available 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.gshand 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.

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

3.6 Exercise

Merge Multiple Files

Filename: |:I:"-.Proglam Files'5en21Ed"\Data“HealthZ gsh |

C:\Program Files“Gen21Ed"\Data"Health1.gsh
Progra Hi = . ata\Healths.gs

Remove

Up

Bottom

Identifying columnz for merge: Check columns for factor values

Check columns for date values
[] 5et as active sheet
Add to book
New book ]
x
Figure 3.34

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 v1 & v2 together and =1 & %2 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.



4  Calculations and summaries

Once you have your observed data in 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 A Calculate o] & ]
Grazing.gsh then from  |[Fnal_Lntnitial_Lt I
the menu select Spread | Available data Final Lt 1 = 7 T | e
Calculate | Column. The b4 Variates S EC 0 T M
Calculate dialog, shown in g::::“ STt
Figure 4.1, allows you to [ Scalars

enter numerical [ Matrices =| =] [ ] [ [eor | | Ent
expressions that that will L] Tables Funcions...

calculate a new column

USing data from the Other Sawe result in; |Lwt_Change| | [ Display in output
columns. We'll use this to Display in spreadsheet. | [Grazing gshiGenStat Data v

calculate the change in live - - | Tomen| Movaia
weight as the difference 5 i

between the columns Figure 4.1

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 I3 Spreadsheet [Grazing.gsh] (=N <=
the added column is shown in Row [dPeriod JPLot 0 Treatment | Initial Lwt | Final Lwt | Lwt Change ||}
Flgure 42 11 1|TE 122.5 146.5 24|~

2 1 1 118.5 131.5 13

If you wish to examine the 3[1 1| Te 118 142 24
calculation used for the column at B 1|TE 128.5|  148.5 2
a later date, then right clicking on >4 LTE 1.5| 1735 2
the column and using the Column - g =2 - 2
Attributes menu item will show the =1 e T aclv
expression (Figure 4.3). K| 2

Figure 4.2



You can edit the
calculation in the
Column Attributes dialog,
so for example if the
grazing period was four
weeks and you wanted
the calculation units to
be grams per day, you
could change the
expression to:

1000* (Final Lwt-
Initial Lwt)/28.
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Column Attributes/Format for Lwt_Change x
Calurnm: Luwt_Change w | Type:

YYariate
M arme: | Lwt_Change Cancel
Description | | Apply
Decimals: |:| “wfidth: Help
Sheet, ..
Calculation: | 1000 [Final_Lwt-|ritial_Lwt]/28 | e
Mo [ ] Maimm [ ]y
|dentifving information used in output; Diefault
[ ate Format...
Justification Murneric: Farmat
(®) Default (®) General
() Lett () Scientific
() Riight () Fined e
() Centrad () Date
Recalculate
Column 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

e 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).

7] Spreadsheet [ [T Spreadsheet [Gr
Row C1 Row C1
1| =11/28 1| &.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] EI@
Row! File ! Laneho 0 Sample 0 Treatment t
1 |Rhizotron 1 5(1.1.5b.R.G |28cm Rhizosphere GM |*
2 | Rhizotron 1 6(1.1.1a.R.G |1@cm Rhizosphere GM
3 | Rhizotron 1 7/1.1.1a.B.6 |1@cm Bulk GM
4 | Rhizotron 1 8(1.1.4a.B.W |18cm Bulk WT
5 |Rhizotron 1 9(1.1.2b.R.G |28cm Rhizosphere GM
i | >

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.
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 Colurnn Treatment >
Split Column: Save Split text to Columnz
Treatment > MNumber of zplits to save: 3 v
Split using Save in Column Mames: Width
Space delimiter W |Depth - | |g|:| |
|Soi v| |80 |
|Plant v| |80 |
Treat Multiple delimiters az one
- C14 an
[ ] Keep delimiters
Delimiter stays on: C13 a0
Left Right i
Change Test Caze in Mew Columnz
(®) Unchanged () Lower
() Upper () Title Case

Trim spaces from zplit columns

Cancel Clear [iCarvert zaved columns to Factors
Figure 4.9
[ Spreadsheet [Rhizotron Expt.gsh]* @Iﬂ“ﬁl
T Treatment l Depth l Soil l Flant :I
1|28cm Rhizosphere @M | 28cm Rhizosphere |GM .
2| 18cm Rhizosphere @M | 18cm Rhizosphere |GM
3| 18cm Bulk aM 18cm Bulk G
4| 18cm Bulk WT 18cm Bulk WT
5| 28cm Rhizosphere GM | 28cm Rhizosphere |GM o
Zllv « >
Figure 4.10

When you click OK these columns are added to the spreadsheet as shown in Figure 4.10.
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The Combine Text menu

. Combine/Concatenate Text Columns *
(FIgUI:e 411) can be USEd to Combine Columng Save into Text Column:
?Ombln_e several columns Numnber of Colurnns to Combine: | 2 ~ |ID “
Into a Slngle text COIUmn. Columns to be Combined: Start  width ] Inset o -
The columns that are Fie > nzert separator between texts
combined can be of any i 5 ®Space O Comma
type (text, variate or factor) Sample 1 0 O Other:~ +
and the Currently dISplayEd Treatment 1 a0 [] Remove double separators
text in the column will be Depth 1 a0
used. Using the same fileas | . =15
1 1 H ok Apply Help
in the previous section Plart ] an -

(Rhizotron Expt.gsh) - : = Cancel | Clear
we can combine the _ .
information from the Trir zpaces before combining colurmins

columns File and LaneNo  Figure 4.11
to create a unique id for
each row in the spreadsheet. Select Spread | Calculate | Combine Text. We set = | (s3]

the Number of columns to combine as 2, and select the two columns Fileand & 15 :I
LaneNo.The column £ile 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 i 1e column; this will remove the first 10 characters 16
(‘Rhizotron’ plus the leading space). Setting the width as 1 will just takethe 1 7

first character from position 11. In this case it will not make any difference 18

as there is only one character there. We would get the same result if we use y

the start as position 10 with length 2, because the option Trim spaces before
combining columns 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 Figure 4.12
creates the new column 1D in the spreadsheet as shown in Figure 4.12.

>

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).




4 Calculations and summaries 49

Open the Genstat spreadsheet file sheeplLiveweights.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 I Spreadsheet [SheepLiveweights.gsh] =R
weight columns. Row| Tag MLine! Trt t
You can speed 1| 0.302 | Low |Control 77| 82| 85.5|87.5| 87|71.5| s&3|MENE| [~
this up by 2| 8.317 | Low | Control 65 6 70 70 71.5 7.5 58.5 ||
selecting the first 3| 8.321|Low |Smartamine | 68| 78.5| 73.5| 74.5| 76| 78 55| 62
One'_and then 4| ©.329 | Low |Smartamine | 65.5| 68.5| 73| 72| 74.5| 59.5 56| 61.5
holding down the Figure 4.13

Shift key while

selecting the last one (as shown in Figure 4.13).

Now select Spread | Calculate | Row summaries menu (Figure 4.14. Choose the Row
summary to calculate as Mean/Average and enter the Save In column name as MeanLwt.

Calculate Row Summary X
Columnz to Summarize:
Selected columns ~
Cancel
Row Summary to calculate:
Appl
tean/dverage ~ i
Help
Save In: |Meaant
Add summary column to sheet
Figure 4.14
Clicking OK creates this column in the spreadsheet, as ESH IR B
shown in Figure 4.15. If you have multiple summary Lwt | Lwt7 | Lwts | Meantut |F
statistics you wish to calculate, you can press the Apply 71.5| 83| 85.5| 82.375|"
button and then change the Row summary to calculate and 78.5|58.5|  *| 67.3571
the Save in items for each statistic you wish to calculate. 78| 55| 62| 69.6875
Note: if you right click the new column, and choose the ~ =%-3| 36 61.5] &6.3123
Column Attributes item in menu, this will display the  Figure4.15
calculation that was used to create the column as shown in
Figure 4.16.
Column Attributes/Format for Meanbwt
Column: b eanl | Type
sant Varniate E
Mame: | M eanlwt Cancel
Dezcription | | Apply
Decimals: I:I width: EI Help

Calculation: |VM EAMS[Ip[Lyvat] ,Lwt2,Lwt3,Lwt4,Lwt5,Lth,Lwt?,Lwl|

Mirirnurn: |" | b awirnuin: i |

Figure 4.16
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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 ot

Paointer name:

| Lt - | Delete

Ilze columns ] Rename columnz using pointer name

(®) Selected () W ariates

() Factors Teuts (®) Nurnbers
(sl Dates
i) Mon-date variates

() Mumeric [wariates & factors)

1 1
Labelz of curent column names

Uze curment column names as descriptions

Select columns... Cancel Help

Figure 4.17

You need to give a name to the pointer

- ] Calculate Row Summary s
(here it’s called Lwt. Now if you select Colums to & -
Spread | Calculate | Row Summaries the new Fumins 10 SHmmare: | Ok, |
pomter_WlII_ appear in the dropdown list as Elalv o (0 el es L Carcel
shown in Figure 4.18. Al rumesic colurming
&l variate colurnms Aol
Al factor columns Ry
Selected colurnng

Columnz in pointer: Lt Help

Save ln: Ci4

Add summary column to sheet

4.4 Forming Factors 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, wWhich contains 200 randomly selected cases from a survey on
personal income for New Zealanders; see Figure 4.19.

i

-

ﬁ Spreadsheet [Mew Zealand Income Survey.G5H] E'@
Row | Personid lGEﬂder !Quatification Age | Hours | Income ! Marital lEtnnicity ¥
1 female |school 15 4 87 | never Eurcopean :
2 2| female |vocational 48 42 596 |married European
3 3| male none 38 48 497 |\married Maori
4 4 | female |wvocational 34 8 299 | never European
5 5| female | school 45 16 38l |married European

Figure 4.19
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. & Codeto Groups Column Persenid O X

Va\r/i\i/i(taevg?et tl?]t(;ageg?(;’ljzpestpoer Ordinals| Break Points || Levels |1 Labels Counts
people aged < 18, 18-40 and 2 ‘ i: 2 I:u:; 2:
40+. Place the cursor into a cell ; " ™ o
in the Age column and select
Spread | Calculate | Code to < =
Groups. This opens the dialog in | Grues Column Name: [Pae Growp |
Figure 4.20. Change the Groups | Nember of Groups: B |
Column Name t0 Age Group B/ Limits are Lower boundaiies
and Change the Number of [1]:4 Cancel Reset =Rangez = Caurts
Groups tg 3. Inthe B.reak Points Figure 4.20
column ignore the first cell and
enter the values 18 and 40 in cells 2 and 3. If you do not edit the ]
labels they will change to reflect the break points you have Age |7 flge Group
entered. In the Labe1s column, change the label to Youth for the 15
<18 group and 40+ for the >=40 group as shown in Figure 4.20. If 48 | a8+
you untick the item Links are Lower boundaries you put in the upper 38|18 - 48
bound of each group, rather than the lower bound, starting from al15 - 40
cell 1. Clicking OK produces creates the Age Group column in
Figure 4.21. 45 |48+

If you want to re-code individual items in a factor, variate or text il it
to a new value use the Recode option. This lists all the unique 3618 - 4@
items in your selected column and then for each item you can Figure 4.21

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.
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Place the cursor in the factor column Qualification and select Spread | Calculate |
Recode to open the dialog in Figure 4.22. We'll recode the factor column

Qualification by combining

the 4 levels none. school [ Recode Column Qualification (4 unique, 0 mis... O >
vocational and degree,into T 01ld Values T New Values Counts &
just two levels - none/school |91 none/school >
and post school. From the school T bt &5
menu select Spread | Calculate | | ¥eca®enal post school 57
Recode. Enter new values as degree post school -l
shown in Figure 4.22 and enter |« >
the Recoded Column Name as Recoded Column Name: [Training |
Training. If Recode to Numeric Create as a Factor []Recode to Mumeric
1S tICkEd the new values WI”_be 0K Cancel Reset Ordinals Fil...
numeric. If Code as a Factor i$
ticked the resulting column will  Figure 4.22
be a factor, otherwise it will be a text or variate ] e orio T
. . . Quolification Troaining
depending on the setting of Recode to Numeric.
. . school none/school
Figure 4.23 shows the dialog completed to group cional R
the 4 levels into 2 as specified previously. The new vocationa post scheo
column name is set to training, and when you click none none/school
OK, this will add the column to the spreadsheet just vocational post school
thzzr the column it was created from, as in Figure <chool none/school
e ) degree post school
If we want to create a variate from the :
Figure 4.23

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 4.2.4. Click OK to add the spreadsheet

column shown in Figure 4.25

A Recode Column Qualification {4 unique, 0 mis... O X
T 01d Values New Values Counts o3
none a8 39
school 1 66
vocational 2 67 !Quatification Qual_Score
degree 3 28 school
] .
= = vocational 2
a8
Recoded Column Name: |Qua|_5cnre | nens
vocational 2
] Create as a Factor Recode to Mumeric
school 1
ok, Cancel Reset Ordirals Fill... degree 3
Figure 4.24

Figure 4.25
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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.

7] Spreadsheet [New Zealand Income Survey.GSH]* E@
Row | Personid l lQuaLif'icat'ion Age | Hours | Income l lfthn'ic'ity t
1 1| female | school 15 4 87 | never Eurcpean |
2 2 | female | vocaticonal 48 42 596 (married European
3 3 | male none 38 48 497 |married Maori
Figure 4.26
Combine Factors into Single Factor product >
beyailable data: Selected Factors:
Gender Gender
CJualific:ation b it al
P arital
E thricity =

i Gender_Maritol

female never

female married

Mew Factar Praduct M ame: i

ew Factar Product N ame |Gender_h*|antal | male married

Label zeparator character: |:| female never
Factor Labels female married
(®) Only those Present i) All Camnbinations male married

Cancel Clear Help female other

Figure 4.28

Figure 4.27

Clicking OK then creates this factor at the end of the spreadsheet as shown in Figure
4.28. The calculation that created the factor is stored in the column attributes. The yellow
background indicates that this is a calculated column.

The opposite action to combining factors is to divide a factor. Genstat allows you to spit
up a factor into multiple component factors, provided the factor order follows a set order
with all combinations present.
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To divide the factor we have just created, Gender Marital back into its two
components, put the cursor in this column then select Spread | 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
Divide factor in Spreadsheet [New Zealand Income s.. x| Value forMarital status automatically
changes to 2 from 4 as the product of these

Factor to Duide:  |Conder Mokl “ | must be 8. Clicking OK then creates these two
rgn:er Ofgs: e factors at the end of the spreadsheet as shown
: in Figure 4.30.
Resulting Factors Mum Levels
Factor 1: | Sex | | 2 =
Factor 2: | Marital_Status | | L] =

! Gender_Marital !SEX !HaritaL_Status

female never

female married

male married

female never

Factor levels product = 8 (should be 8) female married

X Cancel male married

[ R B B T B

[T S B T % I B

Figure 4.29 Figure 4.30

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.

] Facter Sex (2 levels, 0 missing values) O *
Ordinals l Levels T Labels Counts Colour 0
1 1|Female 187 (o
2 2 |Male 93 (s
V]
£ >
0k, Cancel Add Delete Sort Copy Faste Find Replace | << |»» | Clear _
Figure 4.31

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.
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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

Sort factors in list by
(®) Names () sheets

Available data:

Standardize using
® Labels O Levels

Selected factors to be standardized:

[Grazing 2.xls]Plot
Grazing 1.xs]Plat
[Grazing 2.xls]Treatment
Grazing 1.xls]Treatment

[Grazing 2.xs]Treatment

- [Grazing 1.xs]Treatment

Sort direction for levels/labels

Case of labels

(®) Ascending (O Descending O Given O Lower (®) Upper
(") Mone - given order in factors () Title () sentence
X Cancel
Figure 4.32

45 Summaries over groups

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, Qualification

and Marital 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 and click OK. This
produces the spreadsheet in Figure
4.35, 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_.

s

Surmmarize Spreadsheet

Factars:

Surmmary Groups:
Ok

Gender
> Qualification
M arital

Cancel

Counts Help

Carmy Factor Using:
(®) Min () Median (O Max

[wdamif = 1 level in a summany

Carmy

Warates:
Personid

Mo Obs

| I ean |

Tatal

Summary Statistics:

Countz of rows
Mean of Age
Mean of Hourz
Mean of Income

ar
Std Dew
Median

I an

Min

Skewness

Kurtosis Percentile Clear

1 Print in Output
[ Merge inta the Original shest

Only keep factor combinations which are present
[ 5et as Active Sheet

Figure 4.33
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This is to avoid the summaries overwriting the original data in the Genstat server. If the
Merge into the Original sheet option is ticked, then the summary columns would be merged
back into the sheet the dialog was opened from, rather than being put into a new sheet.

ﬁ Spreadsheet [Book;2] EI@
Row ! f_Gender ! F_QualifFication ! F_Marital r_Count m_Age m_Hours | m_Income |[¥
1| female none newver 3 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 13| 21.8333| 16.6111 278.111
Figure 4.34

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
duplicate 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.

Duplicate Sheet >
MHew Sheet Type
(®) Vector () Diagonal Matrix
() Matrix () Table
Restrict to a random set of rows b4 Symmetric b atris O Sealar
Restrict to a random set of rows using Create unique column names
(®) Number of rows 100 Only duplicate rows included by the regtriction
[] 5at as Active Sheet
D Percentage of rows
Add to Boak
[ subset on update Mew Book w“
Conce Cacel | | e

Figure 4.35 Figure 4.36
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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.

[ Spreadsheet [Book:2]* =R
Row | Personid_ lﬁender‘_ l@uatificatiun_ Age_|Hours_ Incnme_lHarital_z !Ethnicity_ t
1 E female |wvocational 48 42 506 [married European &
2 3 |male none 38 48 497 \married Maori
3 4| female |wvocaticnal 34 8 299 [ never European
4 8 [male degree 35 45 934 | previously |European
5 9| female |vocational 38 26 624 (married European
Figure 4.37

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
samples to 100 and Weighting to <Equal>.
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 <A1l Levels> S0 that
each level of cender 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.

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

Operation
() 5plitinto multiple sheets (8 Subset to a single sheet

X

Split sheet uzing: e

Random 5 ampling

w0

[] 5ample with replacement

Mumber of Samples:

Wwieighting: <Equal>

[ ]

Seed:

Create unique columi names
Uz factor labels in column narmes
Add to Book
M ew Baook

Cancel Help

Figure 4.38

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

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

Split sheet using: | Fackor Groups -

Factor:

e

Gender

Factor Groups to Feep:

female
male

Create unique column names
Uz factor labels in colurn names
Add to Boaok

Mew Book

Cancel Help

Figure 4.39
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Clicking ok will create two sheets like that in Figure 4.40.

E Spreadsheet [Book4]*

E-@

Row |Personid_ !Gena‘er'_ lQuaL'Ef'Ecation_ Age_|Hours_| Income_ l‘fur‘itat_fea: !Etnnmcmty_
1 il | female | school 15 4 87 | never European "
2 2 | female |vocational 48 42 596 |married European
3 4| female |vocational 34 3 299 | never European
4 5| [ Spreadsheet [Book:5]" E--
5 7| | Row |Personid_ lﬁena‘er'_ l@uatif'ication_ Age_|Hours_|Income_ lHrzr"'LtaL_maJ !Ethn'r.ctty
& & 1 g male none 38 48 497 | married Maori "
7 12 2 & |male degree 45 56| 1614 |married European
8 13 3 8 | male degree 35 45 934 [ previously |Eurcpean
9 14 4 18 (male school 37 5@ 533 | 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

Several of the Genstat Statistics
menus can create tables (e.g. the
Frequency and Summary Tables
items in Summary Statistics
submenu or the items in the
Analysis of Variance submenu of the
Stats menu). These menus
generally have a Store button that
opens a dialog to specify what to
save and whether to display this in
a spreadsheet. We will look at
creating some summary tables
from the Summary Statistics menu.

Open the spreadsheet file New

.. Summary Tables EI [=] @
Available D ata: Wariate: Groups:
Income Gender
Qualification B3
Wieights:
[[] Display table as percentage of Qiverall Margin margin
[ Set Margin
[I%p;a:ltals [ ] Medians Quantile Percentage Point:
[ Mo. of Observations [ Mimima 29.75
= .
Means [ Maxima Graphics...
[J¥ariances [ Quantiles
[] Standard D eviation More...

Multiple-Rezponze Tables »»

Zealand Income Survey.gsh | % Run Cancel Defaults Store...
then select Stats | Summary Statistics Figure 5.1
| Summary Tables. This will open ———— >
the dialog shown in Figure 5.1. Now if o g
we want the means of Tncome over the [ Tatals
Gender groups, we fill in the menu as [ Mo. of Observations In:
shown (by double-clicking Income and EAMeans I
then Gender). Now click the Store button | [Jvariances
which opens the dialog in Figure 5.2. ] Standard Deviation In:
Select No. of Observations, Means and [ Medians
Standard Deviation then enter the names as [ Guanties
shown in Figure 5.2 to store these in 3 [ Minima
named tables. At the bottom of the dialog [ Maima
tick Display Tables in Spreadsheet using (] Standard Enor of Mean
and click oK to close this dialog. [ Skewness

[] Standard Error of Skewness

[ Ktosis

[] Standard Error of Kutosis

Digplay Tables in Spreadsheet using:  Calumn farmat

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 fi Spreadsheet [BaokZ] 1-way Tables E-@

and so do not create the structures vow | Gender N  #ean

when they are closed. 1| female 438.5@5 | 271.236| |*
Note how we have the 3 one-way 2 | male 93| 732.817| 358.125

tables in the same spreadsheet. If you i < -

wanted to also produce overall

summaries across both genders Figure 5.3

(margins), you would need to tick the

option Set Margin in the Summary Tables dialog. Setting this and clicking the Run button
would give you the spreadsheet shown in Figure 5.4. Note how the margin cells are
shaded. You can change the default colour by selecting Tools | Options, then clicking the
Fonts and Colours tab. Select

Spreadsheets from the first dropdown m Spreadsheet [Book:2] T-way Tables IEI-@
list then select Table margins Row | Gender | Count | Mean
background from the Dlsplay items list. 1| female 438.585| 271.236| |~
Use the colour selector to specify a 3 |male = m=n o= ser e
different colour then click OK. 3| Margin 00| 575.36| 346.609

L
Now close the one-way tables. 2] < >

If we want a cross tabulation of Figure 5.4
Gender by Marital status we can add
to the Groups field in the Summary Tables dialog by double-clicking Marital inthe
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
55.

-

"] = ==
Row [! Gender never | married | previously | other | Margin t
1| female 44 39 12 12 187 ~
2 | male —— =
"] ===
3 [Margin . - .
Row ! Gender never married previously other Margin t
g
1| female 411.273 429,872 525.917 479 | 435.585 ~
2 |male [ Spreadsheet [Book:6] 2-way Table SD =n =R ==
3 |Margin Rc-w! Gender never married | previously other Margin +
=11
1| female 289,991 26@.857 346.755 271.236 ~
2 |\male 339.875 259.635 251.935 358.125
3| Margin 361.255 338.632 288.674 351.859 345.689 v
| < >

Figure 5.5
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If you would prefer the table to display with the marital status groups down the columns
rather than across the

rows you can reformat the | [l Sresdshest [Book:5] 2-way Table Mean® =N =R
table by e|ther dragg”']g Row [! Gender I"IEVF'I:”h%rIiﬂ'IiiEd previously other Margin +
the Gender column 1| female a11 ' 2 == 872 525.917 479| 438.585| |~
across tO a pOSItIOﬂ after 2 |male 629.455 831.613 797.333 833.333 732.817
one of the marital status 3 |Margin 520.364| 607.786 642.238| 630.857| 575.36| |
. =] I3 >
columns (as shown in
Figure 5.6) or Figure 5.6
alternatively by dragging the never
column before the Gender column. ll Spresdcheet [Book:s] 2-way Tsble Mean® | = || =[]
.. . v : - t
This gives the spreadsheet displayed Row | Marital 3 | femole | nmele ferein
in Figure 5.7 1 411.273| 629.455 528.364 | |
o 2| married 429.872| 831.613 607.786
3| previously 525.917| 797.333 642.738
4| other 479| 833.333 630.857
5| Margin 438.505 | 732.817 575.36| [
-] < >
Figure 5.7
Edit Multiple Column Attributes >
If you want to change the EEE O -
number of dECImal places in a Jugtification Murneric Farmat Factar Format D]
column select Spread | Column | g Enfhalngw g Emhar;gw g End':_halngw T
. - [f
Attributes/Format. To do this for o Le * e o
eft () Scientific () Levels
all columns, select them by O Right O Fived O Labels
clicking on their headings O Centred O Date [ Remove desistions
be_fore USIng _thls menu. Thls Identifying infarmation used in Output: <Unchanged: ~
will open a dialog that lets you
change the attributes of all Cancel Help
selected columns as shown in .
Figure 5.8. Figure 5.8

Now close the two-way tables.

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

4o Summary Tables E = @
Aeailable Data: Wariate: Groups:
Ethnicity Ihcome Gender
Ger'!der b arital
I arital Qualification

[ualification e

Wwieights:

L 1
P el e PR i
Figure 5.9
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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 EIIE\
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| 385.848 586 562.5| 429.872
3| female previously 266 369.5 479.25| B883.333| 525.917
4 | female other 361.25 381.25 777 772 479
5| female Margin 339.773| 322.877 523,229 J79.182| 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
9 | male other 569.5 * 985.714 *| B33.333
18 [ male Margin 535.786| 538.556 835.219| 1858.41( 732.317
11 |Margin never Je@.867 | 377.923 G4@.375 1828.3| 528.364
12 | Margin married 432.625| 496,167 642,667 | 948.889 | ©6@7.786
13 |Margin previously 437.5 4@2.2 529,143 | 385.286| B42.238
14 | Margin other 438.667 381.25 879.444 772| B38.857
15 | Margin Margin 425,179 | 487.364 672.239 | 948.714 575.36 v
| < > 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@
ﬂ! Gender ! Marital none school vocational degree Margin (¥
1| female never 341.25| 278.111 518 813
2 | female married 337.111| 385.546 586 562.5
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( 1@59.29 831.613
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 < >

Figure5.11
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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 is hidden. Figure 5.13 shows the table spreadsheet with the Margin
column hidden.

Hide or Show Columns >

Action  Column
Show  Gender
Show  Marital
Show  none

Show  zchool

Show  vocational El@ |

Show  degree

257.761| 497.473 /A

266.965 26.163

45,8213 121.96

Hide Show
74.9533| 537.481
Cancel gy 243.418| 345.368
Figure 5.12 Figure 5.13

When there is a hidden column the dividing line between ==
columns is thicker. If you double-click the divider between the | vecationar | cezrescii]
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 45.0213| 121.96

column. 74.9533| 537.481

243,418 345.368

Rows and columns in tables can be moved by dragging them
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 x
If a table in a spreadsheet does not have margins,

they can be calculated at a later time using Spread |
Calculate | Table Margins. This opens the dialog
shown in Figure 5.15. Note if there are not equal

Farm margins using
() Totals (®) Means () Minima
O Maxima O Medians O Variances

numbers of observations in the cells making up the [ Create table in new spreadsheet
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 Figure 5.15

menu.
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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.

. Summary Tables

(=] & )

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':'al:ials [ Medians [uantile Percentage Point:

[ Mo. of Observations [ Miima 2575

= )

Means |:| M axima Graphics...

[1+ariances [] Quantiles

[ Standard Deviation More. . Multiple-Fesponse Tables »»
| A Fun Cancel Defaults Store...

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.

Surmnmary Tables 5tore Options

Save

[ Tatals

Mo. of Observations
[JMeans

[ ariances

[ Standard D eviation

[J Medians

[] Quantiles

[ Mirima

[ Mawima

[ Standard Encr of Mean

[ Skewness

[ Standard Error of Skewness
[ Kurtosis

[ Standard Error of Kurtosis
Display Tables in Spreadshest using:

X @

Generate Mames

Mean

T abbed farmat W

o]

X

Row ’ Maritol
1 never
2 married

previously

Cancel

2
3
4 other
5

Margin

Figure 5.17

"'I_'w'i '

rone

]

school

W Spenadsheet [Bock: 10 Tabbed Table Count, Gender = female™ | = | (=)

vocational
18 s ES
H‘ 15
3 'l
4‘ 2

39 35

oRgree

-
W e

Margin

Figure 5.18
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An alternative method for creating a
tabbed table is to select Spread | New |
Tabbed-table from Genstat. This opens the
dialog shown in Figure 5.19 which displays
all the 3+ way tables in the Genstat server
(central data pool). Double-click the table
Mean to move it into the Selected table field.
Now put the cursor into Factor across tabs t0
list the available factors. Double-click the
factor Qualification to putits 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
will get an error. Set options in the dialog as
shown then click OK to produce the
spreadsheet displayed in Figure 5.20.

65
Create Tabbed-table Book x
Create tabbed-table from
(®) Single 3+ way table () Multiple 2+ way tables
Available data: Selected table:
| Mean |
Gender
Marital =
Qualification Factor across tabs:
| Qualification |
X Cancel
Figure 5.19

MW Spresdshest [Book;11] Tabbed Table Mean, Qualification = none® | = || =) [[s3s]
H A ¥ M none | school | vocational degree | Margn |
Row ! Gender never married | previously other Margin t
1| female 337 266 361 348 ||~
2 |male 382 67e G5B9 57@ 536
3 [Margin 368 483 438 431 425 -
_z (¥ < >
Figure 5.20
Th_e other use of tabbfad-tablgs is to put Creste Tabbedtane Book v
multiple 2+ way tables into a single table.
Select Spread | New | Tabbed-table from Genstat %E:_he :E‘thd'mbgb’:”’m @ it 24 vay
. ingle wa e L e wa (=
then select the Multiple 2+ way tables option. s !
To put the statistics in the Count, Mean and ATz i oo
Count

sD tables into a single tabbed-table, set
options as shown in Figure 5.22.

Mean
5D

X2

-=

Mean
5D

Combined table name: | Stats

Cancel

Figure 5.21
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Clicking OK produces
the table in Figure 5.23
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).

We can now use this table with other

5 Spreadsheet tables

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 5.24 then click
OK to produce the spreadsheet displayed in Figure

5.24.

[l Spreadsheet [Book:11] Tabbed Table Count* ==
ﬂﬂﬂﬂ Count:Income I Mean:Income | SD:Income: |
Row! Gender ! Marital none | school | vocational | degree | Margin [
1| female never 8 18 14 4 44 |~
2 | female married 9 13 15 2 39
3| female previously 1 4 4 3 12
4 | female other 4 2 2 12
5| female Margin 22 39 35 11 187
6 |male never 7 21 18 6 44
7 |male married 7 5 12 7 31
8 |male previously 1 1 3 4 9
9 |male other 2 a 7 9
1@ | male Margin 17 27 32 17 93
11 |Margin never 15 39 24 18 a8
| < > :g
Figure 5.22
Recrder Table Factors .
Clazzifying Factor Order;
4: Qualification
2 Gender
3 Marital
1: Tabs Cancel
Help
Top
Up
Crown
E ottom
Figure 5.23
[l Spreadsheet [Book7] Tabbed Table Stats, Qualification = none* [ ] ]
ﬂﬂﬂﬂ none | schoal | vocational | degree | Margin |
Row ! Gender ! Marital 1 Count:Income | Mean:Income SD:Income Margin +
1| female never 8 341 285 |~
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 * *
9 | male other 2 578 131 *
18 | male Margin 17 536 254 =
11 [Margin never 15 368 214 *
12 [Margin married 16 433 253 *
13 |Margin previously 2 438 243 *
14 [Margin other 6 431 163 *
15 | Margin Margin 39 425 224 £ v
21} < > 4

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 spreadsheetin e g o suphungsh Gen.. | o || = [l
Figure 6.2, where the bookmarked cellsare | . " oo st 0 gain [B
shown in a user-defined colour (by default - - 2l s |A
magenta). You can navigate to these cells . = i~
by selecting Edit | Bookmark | Next. Each - P E—— -
time you select this menu option, the cursor - . P o
will move to the next bookmark within the . 3 135w yes
spreadsheet. 24 c 6ls yes

You can add comments to individually 5 8| 10.3|W yes
bookmarked cells in a spreadsheet by 26 * 3-3|5 ne
adding a note. Click inside the bookmarked 27 ¢ 185 yes
cell within the column sulphur at row 20, 8 > 8.3 M yes
and select Edit | Bookmark | Add Note to open 2 > i yes
the dialog in Figure 6.3. * > ne

) . ] 31 18 * yes -

This small, resizable text editor lets you =07 < >
enter a comment for the bookmarked cell. Figure 6.2
By default, this editor contains a note based '
on the option selected from the ___
Bookmark Values list. In this /. Note: Spreadsheet [Sulphur.gsh] (GenStat DatalA... | = | B [
example the default note specifies || 5ulehur - Masimum value oK
that the cell is the maximum value Cancel
for sulphur. Click Cancel to close

. Clear
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 21 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
e | |
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 asimunm;

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
missing select Spread | Column |
Temporary missing values to open the
dialog shown in Figure 6.5. Here we
have selected sulphur and entered row
1 (where the value O is located).

Click Missing to change the cell value

to be temporarily missing then click Close to

produce the spreadsheet in Figure 6.6.

The temporary missing cell is disabled and
has an asterisk appended to the value in the
cell.

Alternatively, you can either toggle the

69
Temporary Missing Values x
Cell ta change Cloze
Colurnr: Sulph bl
alurir ulphur Missing Clear &ll
Fow Mumber: 1
o INumber. Mormal Find Mext
State: Marmal Help
Figure 6.5

7] Spreadsheet [Sulphur.gsh] (Gen... E\@

Row | Sulphur | Windsp ! Winddir ! rRain |¥
1 a* 14.8 | W no ~
2 13 14.3|N no
Figure 6.6

status of the current cell with the Alt+F8 key, or click the Temporarily Missing button on

the toolbar @
6.1 EXxercise

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 inred. 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

E Spreadshest

el
T T

Wector Scalar Table Columns: |10
Matrix Symmetric Diagonal
Matrix Matrix
= |
From Clipboard  From Excel ~ ODEC Guery [] Set as active sheet
Create in book
C\Program Files\Gen21Ed\D: v
@ Newr bool

C:M\Program Files\Gen21Ed\Data“Health1
From Server hd e |

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 _ ( [=] Spreadsheet .. oo =0 [nEe ]
Sheet2. In Sheet2, rename the columns as shown N1y A pI B Heatht | Sheet2 |
Figure 7.2 by double-clicking the column heading c1 con] 1 TVEDR .
and typing 1D into the Name field, then repeat with
column c2, changing the name to vear. Now enter the ! 1] 1% .
data values into the cells as shown. The current sheet is 2 To
identified by the highlighted tab, which is sheet2. To [ lp5ie——" v

view another sheet within a book, click the sheet’s tab
or use the arrow navigation buttons on the top left of Figure 7.2
the window.
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Select Sheet in Book: C\Program Files\Gen...

Sheets in book: Columns in selected sheet:
' ' [Heathl
If a book contains many sheets, the quickest way | = D
to locate one is to select Spread | Book | Display Weght
Sheet. This produces the menu shown in Figure 7.3 Gender

where we have selected Healthl as the sheet that
we now wish to display.

When a new sheet is added to a book, it is given a
name by default: for example, sheet1 for the first Cancel Help
sheet, sheet2 for the second sheet, and so on. To _
change the name of sheet2 double-click its tab to ~ F'9ure 7.3
open the editor shown in Figure 7.4. Type the name | Rename Sheet: Sheet2 X
Year then click OK.

|"r’ear

Spreadsheets can be moved or copied within a = - e
book or into other books. To illustrate this, we will | Ok || Canee =P
add the data from the file Health2.gsh into a new

sheet in the current book. Open the file Figure 7.4

Health2.gsh then select Spread | Book | Move Move: Spreadsheet [Health2.gsh]
Current Sheet. This opens the dialog shown in Figure Move sheet to book

7.5, where we have selected Health1.gsh as the book

to which the data from Health2.gsh are to be
moved. Click oK. Genstat will warn you that the
structure (column) name 1D is 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 Health2.gsh will
close and the new sheet will appear in your book as concel e
shown in Figure 7.6.

Figure 7.5
Sheets can be deleted from books by selecting
Spread | Book | Delete Sheet, then selecting the sheet to [T Spreadsheet [Health1.gshl.. | = || & |3
remove from the displayed list. Alternatively, you can M4} Heathl | Year | Health2 |
use the mouse to delete sheets. Click and drag the sheet Row | ID 2 [VExercise | Pulsel | Pulsez | |¥
outside the book then release the mouse. This creates a B mod 3c 35 ||~
new spreadsheet which you can then close without 5 > [mod o2 1o
saving (this deletes it). Similarly, sheets within a book ; 3 [nigh o 76
can be reordered using the mouse. Click and hold the tab
you want to move then drag the sheet to a different 8 5|low 0]
position. The cursor will change to a hand with a grid, > 6| Low L
and a small yellow triangle will appear above the tabs e 7 | mod o8 2
indicating the position where the sheet will be placed. g 8 | mod 71 71
When the yellow triangle is in the required position, -, < >
release the mouse. Figure 7.6
Figure 7.7 shows Health2 being dragged into the

position between the other two sheets. An alternative EE) Spreadshet (Health! gohl... |wcon|l o530
way to reorder the sheets within a book is to use the 1042/ Hea"hJUI S| Heotth |
menu available by selecting Spread | Book | Reorder Row | 10 2 exeicyme | Pulsel | pulse2 | [}
Sheets. 1 mod 86 88| |

2 2 | mod B2 158

3 3| high 96 176 | |

z[l7 <« >

Figure 7.7
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Sheets can be split into new books using
the mouse or menus. To split the sheet
called Hea1th2 into a new book, we select
Spread | Book | Split. This opens the dialog
shown in Figure 7.8. Here we have selected
the sheet [Healthl.gsh]Health?2, and

clicked on -7 ' 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.)

Clicking Ok splits the book into two
books (see Figure 7.9).

Sheets can also be split from books
by left-mouse clicking on a tab, dragging
the cursor off the spreadsheet and releasing
the mouse (see Figure 7.10).

The best way to save Genstat books is as
a Genstat Book file (*.gwb). In this format
all the sheets are saved to the file together
with any associated information. Also,
Genstat books can be saved directly into
multiple worksheets within an Excel file
(*.xIs) using File | Save As. The Genstat
.gwb and Excel formats are the only two
formats which enable you to save multiple
sheets within a book. Alternatively,
individual sheets from a book can be saved
as a Genstat Spreadsheet (*.gsh) file.

7 Working with spreadsheet books

Split Book: C\Program Files\Gen21Ed\Data\Health1.gsh

Select sheets to split into new book: Selected sheets:

[Health1.gsh]Health1
[Health1.gsh]Year

[Health1.gsh]Health2

Columng in sheet: Action for selected sheets

D1 (®) Move () Copy
Exercise
Pulsel [] Split to single-page books
Pulse2
==
Clear Help
Figure 7.8
i L= | ===
M4 B[} Heathi | Year |
Row | ID_1 Year‘l = 1
; [ Spreadsheet [Book:A]* =N =R ==
1 1 199
Row | ID_2 !Exer‘r:‘ise Pulsel | Pulse2 t
2 18| 199
1 | mod 86 gg|
3 14 199
2 2 2 | mod 82 158
3 3| high 96 1786
Figure 7.9
[T Spreadsheet [Healthl.gsh]... | = | = |[s23s]
M4}/ M| Heathl | Year | Health2 |
Row | ID_2 !Exer‘cise Pulzel | Pulsel t %
1 mod 86 88| (A
2 2 | mod a2 158
3 3| high 96 176 o
Jcd | >

Figure 7.10



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. PR RN SO
Selecting Spread | New | ODBC Data Query Opens | %= % Vanne fss Soce
the dialog shown in Figure 8.1. This menu Loskie | Duts Sasee
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 |  cerie -
source and is stored permanently on a PC once ;
it has been created. There are three types of To oty G 8 ok 1 OO - ki
DSN available, and the DSN you choose will L
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.

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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On the dialog in Figure 8.1 the file DSN’s
are listed under the File Data Source tab and the
User and System DSN’s are listed under the
Machine Data Source tab. We will now
illustrate how you can create a File DSN for a
MS Access data file. The file we will connect
tois called cardata.mdb and contains data
on 33 cars recorded in 1997. You can find this
file in the same folder as the other example
data files, C: \Program
Files\Gen21Ed\Data. However, as this is a
read-only folder, before we begin this exercise,
we’ll need to save a copy a writable location.
Navigate to C: \Program
Files\Gen21Ed\Data and click on
cardata.mdb to open it in Access. 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 PC. We are connecting to an
Access database file, so we select the Microsoft
Access Driver (*.mdb, *.aacdb) from the list and
click Next to proceed. This opens the menu
shown in Figure 8.3, where a descriptive name
for the DSN can be supplied. We enter car
Data in the space 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 in the menu.

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).

Figure 8.2

Figure 8.3

Figure 8.4

Detabase

Catabisee

Systee: Database

® Norm

Conzbooe

Figure 8.5

Create New Data Source

Selicd @ cewer b which you vt 42 set 1 & dete sooce

Moreef) Excel Oriver "y, “shis “slae “xt

A Server

Create New Data Source

VO P e o e Hie 2wy soume
ot b= O frd the boston o save o by

Create New Data Source

vy ek F

rfurrater

Fie Data Souoe
Flarars Co 0w

- opr
whach you have ot corfigured

you wart iz save

you &l wg the da T

»
Detver Moogch Access Draer " e * acods

ODBC Microsoft Access Setup

Comrpact

The dreer way proege you

oK

Cancel
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Clicking on Select opens a browse  |select Database %
menu (see Figure 8.6) where we have | paiabese name Directores:
selected the file cardata.mdb. [Cardata.mdb | e\ \documents
(Note: we have previously saved a B ~

USERS
copy of cardata.mdb from s Help
C:\ Program = Documents [] Read Griy
Files\GenZ lEd\Data tO the g . [] Exclusive
Documents folder, a writable
location). Clicking on OK selects the List Files of Type: Drives:
file and displays the name in the Aoces Dacbases (m v| | S Sytem ] [t

Database options (see Figure 8.5). If g e g6

the database is password protected,

you can click on the Advanced button to specify a 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 0n 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 then select
the columns as you would with a single table. In Figure 8.7 we have selected the table
CarData, and from the Available columns, we have made a multiple selection car,

>

Price and Max MPH. We have then clicked on to copy the selected columns across

to the Selected columns list.
ODBC Data Query - Select Data
Select the columns to include in your query.
Table:
TABLE: CarData v

Available columns: Selected columns:

N: 1D Car

C: Car Price

N: Price Max_MPH
N: Neylinder

M: Power =
N: Zero_60

N: Ins_GP

M: Ave_MPG

Select all Clear
Help < Back MNext = Cancel

Figure 8.7
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Clicking on Next opens a
Filter dialog as shown in
Figure 8.8. Here you can
choose a subset of rows

Only include rows where:

ODBC Data Query - Filter Data using Where statement

Filter the data to specify which rows to include in your query.
if you don't want to filter the data. click Mext.

from the database based on
a logical condition. The
condition is entered into the

Price < 10000

Clear

space provided and you can
use the lists of available 2
columns, functions and

Available columns:

Neylinder
operators to help build the ”
expression. For example,
we want to create a filter to _
show only those rows

Figure 8.8

where the price for the cars

Available functions: Operators:
~ || Absclute valuegc) ~ | |Equals = -~
Arccosine) Mot equals <=
rosinel)
¥ | | Arctanfx) ¥ | |Greater than = v
< Back MNexd = Cancel

is less than £10,000. Double-clicking on the name price from the Available column list
puts the name in the edit field for the expression. Similarly double-clicking on ‘less than’
in the Operators list puts a ‘<’ symbol into the expression. Finally, we type 10000 and click

Next to continue.

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.

Clicking Finish opens the
dialog shown in Figure 8.10

ODBC Data Query - Finish
What do you want to do next?
() Run the SQL query
(®) View or edit the SQL query
() Save the SQL query, but do not run the query
() View and save the SQL query, but do not run the query

Save the query when successfully completed in a GDE file

GDEfile: | CiAUsers\Wanessa“\Documents"QUERY1.gdb Browse. .
Add to boak
New book v

[] 5et as active shest Expected number of rows:

Help < Back Cancel
Figure 8.9
ODBC: View or Edit SQOL Statement

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

SELECT Car,Price, Max_MPH" FROM CarData WHERE Price < 10000

the query.

0K

Figure 8.10

Cancel Tables...

Save

Columnis. .. Revert Help adited text
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| Spreadsheet [Book;1] f=[ O]
Clicking on the Tables or Columns buttons will | /%% = Price | tex et
open lists that can be used to construct the SRR L e A
query. When editing the SQL, any column 3 Fint Cinquecento P, -
names containing non-alphanumeric characters Mo 2015 o6
must be surrounded by quotes. For example, the 5| Ford Fiesta 8440 %6
column name Max MPH contains an underscore 6| Lada samara 5245 85
(1), so the name has been surrounded by quotes 7| Wissan Micra 7995 2
in the generated SQL statement. | Renault clio s240) o
9| Skoda Felicia 5999 94
18 | Vauxhall Corsa fese 98
11 (v Polo 7998 96 -
20 < H
Figure 8.11
Using the generated SQL statement and | E7 spreadsheet [Cardata.gs... = ]-=- [maml
clicking OK produces the spreadsheet shown in | T T AR S L
Flgure 8.11. 1| 1(Alfa Romeo Spider 8.4 "
A Genstat spreadsheet can be written to a 2| 2|Audi A4 Quattro 7.3
database using ODBC, provided you have the 3| 3|BMw 5201 10.2
correct access rights to do this. There are three 4| 4|BM 73 Roadster 9.5
ways in which you can write to a database: 5| 5|Citroen Saxe 1.1 3dr)  14.5
create a new table, add new rows into a table, | ApErEs TreaEsks P2
and update existing rows within a table. To 7| 7|Paewoo Nexia 1.5 12.3
illustrate these methods, we will write data to 8| 8|Dathatsu Sportrak 1.| 13.2
the Car Data database in MS Access. The file 3| 9|Ferrari Berlinetta 4.7
Cardatal.gsh, shown in Figure 8.12 | BT R 17.8
contains data on the time required to accelerate 11| 11|Ford Ka -8
from 0 to 60 mph. Open this file in Genstat o2 fond Hests 14-8 v
then select Spread | Export | Create Database :
Table. As with reading data using ODBC, you  Figure8.12
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 Create New Table in ODBC Database
opens the menu in Figure 8.13. Here we have New table name: | NewCarData
entered the name NewCarData for the table that R ————— o
i to be created in Access. By default, all the Existing tables in database:
columns are transferred into the table. However, _ ek
. MSysAccessObjects
you can select specific columns fr(_)m_the MoysiCEs
spreadsheet to be transferred by clicking on the MSysQueries
W Sys Relationships

Select columns to be in table button.
| Include all excluded (restricted) rows in table

[+#] Stop table creation on any emors

Figure 8.13
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Genstat >
Clicking OK adds the new table to the
database, and on successful completion of the o Table NewCarData was ereated suceessfully
process a prompt appears as shown in Figure and contains 30 rows
8.14. When columns are transferred to the new
table in the database, the same column names
are used as in the spreadsheet.
Figure 8.14
Figure 8.15 shows the new table
within Access with the same column | & NewCarData - 0 X
names as the Genstat spreadsheet. D - 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
6 Xantia Turbofu 8.9
7 Daewoo Mexia 12.3
8 Daihatsu Sport 12.2
9 Ferrari Berline 4.7
10 Fiat Cinguecer 17.8| |«
Record: M 1 of 30 L 1 Search
Figure 8.15
The file Peugeot . gsh contains additional 3  Spreadsheet [Peugeotgsh] |- -= )
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|Peugeot 106 XRD |~
new table, we first open the spreadsheet in 2| 23|Peugeot 306 14.9
Genstat (the spreadsheet is shown in Figure 3|  24|Peugeot 405 Style 1.3 12.4] |,
8.16), then select Spread | Export | Insert into i< =
Database Table. Figure 8.16
Double-clicking the Car Data DSN from | Insert Rows into Table in ODEC Database X
the Select Data Source menu opens the Insert into Table: | NawCarData v
menu shown in Figure 8.17. We select the
table NewCarData from the Insert into Table SR T Cancel
list and select the Using Names in Sheet Match Columns in Table =
option. You can save the export link into a | @ Using Namesin Shest
Genstat ODBC Link file (.glk), so that O Using Specfied matches Matehes...
yOU can aUtomatica”y rerun the insert Insert all excluded {restricted) rows into Table
operation on subsequent spreadsheets [+7] Stop Insesting rows on any Erors
without having to go through the menu [] Save Export Link in GLK file
steps again. T4 faness2'\One Diive\Documers\ODBCT gik] 8

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 »

o 3 rows successfully added to Table MewCarData

Figure 8.18

The final method of writing to a database is to update

existing rows within the database. The file

B MewCarData - O >
ID - CAR -| ZERO B0 ~ |~
27 Skoda Felicia 15.6
28 Vauxhall Corsz 18
29 Vauhall Astra 13.5
30 Vauxhall Vectr 12.9
31 Volvo S40 1.8 10.5
32 VW Polo 17
33 VW Golf 15.9
22 Peugeot 106 Xl 18.5
23 Peugeot 306 14.9
24 Peugeot 405 51 124 |~
Record: 4 4 120f33 | ¢ H ¥ Searcl

Figure 8.19

Ford.gsh

[ Spreadsheet [Ford.gsh] [ = [ = ==
[ [}

. . Row | ID CAR ZERO 6@
contains data from further testing on Ford cars where the . . sl
time taken to reach 60 mph has been improved on all 2| 12|Ford Fiesta 1. |
models. Opening the file Ford. gsh into Genstat, gives 3| 13|Ford Escort 12 .,
the spreadsheet shown in Figure 8.20. 2. < >

. Fi 2
From the menu select Spread | Export | Merge with igure 8.20
EXiSting Database Table and dOUbIe-CIICk Merge Sheet D:\Trunk\installsets\Data\Ford.gsh into ODBC Database
the Car Data DSN_On the Select Data Merge dats o table: . o
Source dialog. This opens the dialog Number of columms to match: —
shown in Figure 8.21. Select ®1 02 Sefect columns fo ransfr..
Matching sheet column: With table column: Help

NewCarData from the Merge data into
table list. Each car has an 10 number
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 1D 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

D ~

Extra rows from sheet:

() Do nat transfer these rows

(0) Add in extra rows only i matched
(®) Transfer all extra rows

Save export link in GLK file

D

CAR

Update columns in table:

(®) Using names in sheet

() Using specified matches Matches...
Add unmatched columns to table

Stop on any merge emors

[cIN4i =] -\ sers \Vanessa \Documents\ODBC2 gl Browse..

columns.

Figure 8.21
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As with the dialog for inserting rows into a database, you can save the export link
information in a Genstat ODBC Link file (.glk) to automatically run the process another
time. We have specified this by selecting the Save export link in 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.

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

o 3 rows were successfully updated in Table Mew(CarData

Figure 8.22

» EH NewCarData — O >
1D - CAR -| ZERO B0 -~ |«
10 Fiat Cinguecer 17.8
11 Ford Ka 11.8
12 Ford Fiesta 128
13 Ford Escort 12
14 Honda Civic 10.8
15 Isuzu Trooper 11.5
16 Jaguar Daimler 6.8 |+
Record: 4 1of 33 L Search
Figure 8.23

To run a Genstat ODBC L.ink file to automatically insert rows or merge data into a
database, select Spread | Export | Run OBDC export link. This opens the dialog shown in
Figure 8.24, where you can either run the link using the current spreadsheet, or run the link
from a given Genstat spreadsheet file (you will need to specify the location of the file).

In Figure 8.24 we have used the
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 Figures
8.22 and 8.23.

8.1 Exercise

Update ODBC Database using specification in GLE file X

Export file: |'-.Llsers'-.‘-.-"anessa'-—.Du:ucumerds'-.DDECE.QIH| Browse ..

Data to export to database
(®) Use cumently active shest:
C:%Program Files“Gen21Ed Data*Ford gsh

() Use sheet specified in export file:

C:*Program Files"Gen21Ed \DataFord.gsh

[ ] View or edit export before running it

Cancel

Help

Figure 8.24

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 TMPORT 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 Section 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 4.4 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 3.11
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
3.13 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 3.23.

STACK [DATASET=Toy] Year 1,CostDog 1,SoldDog 1;\
Vl=Year,CostDog, CostKitten;\ V2=Year, SoldDog, SoldKitten
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The unstacking of the data in Figure 3.25 can be produced using the command shown
below:

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

CostDog 103, SoldDog 101,SoldDog 102,Soldbog 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 DDEExXPORT 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 OUTFTLE, 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\\Gen2lEd\\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

[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
Section 8 you could supply the saved .gdb file as follows:

(
(
(
(

DBIMPORT GDBFILE='C:\\Program Files\\Gen2lEd\\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 w1TH (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 ERRORACT TON
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 L.ink 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 spcoOMBTNE 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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