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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
inC:\Program Files\Gen22Ed\Data. YOU can import these into Genstat by selecting
File | Open then navigating to the file location. Alternatively select File | Open Example Data
Sets, then type the name of your required file and click Open data.



1 Reading Excel files

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

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

counts  crop!
18 pea

When the data columns are read into Genstat, 1
any numerical columns will be imported as 2
variates and any column containing labels 3 117 pea
(excluding the column name) will be importedasa | 4 21 cereal
text data structure. Within a Genstat spreadsheet a 5 7 pea
text column is marked by a green ‘T’ next to its f 176 cereal
column name and the contents are right justified 7| 85 cereal
by default. A column of numbers or text can also 6 244 cereal
be read into Genstat as a factor. You can specify a 9 4 pea
column to be a factor by appending an 0 55 cereal
exclamation mark (!) onto the column name (e.g., 1 6 pea
crop!). Figure 1.1

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

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

C:\Program Files\Gen22Ed\Data.



1 Reading Excel files

In this example we want

. & Open File ks
to open the Excel file i
.. + <« Gen22Ed » Data ~ O Search Data
containing the data shown e
- - Organise * Mew folder F= -
":] Flgure 11 TO Open the Flashintegro " Name Date modified Type Size ~
f|IE, from the menu bar Gen1SEd &3] Antxls Microsoft ... 16 KB
H H Gen20Ed B2 Bacteriaxls Microsoft ... 1
SeIECt Flle | Open' ThIS Gen21Ed @[Bh:ttnnWelather.x\s ::l,lc,c: BEE
opens the Select Input file Gen226d gwmls 206 K
. . Grazing 1.xls 28 KB
menu (Flgure 12) This :j‘dlm @Grazinz 2415 22K8
has all the standard R - < "
controls provided by File name: |Bacterizaxls ~| | Other Spreadsheet Files (“adls™,* ~
Windows in an “open-file” orking drecory - Cencel
Setas |
menu, and we can move to  rigyre 1.2 ’

the pData folder in the

usual way. Once we have found the folder, it is advantageous to click on Set as 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.

Select Excel Worksheet for Import > f “
[ Spreads... | .= |- =1 |[sEn]
hztat Data The excel file contains the . ] n
5: Bacteria Counts wirksheets [marked 5:) and Row | eounts * crop
R: Mamed Range hamed ranges [marked F:) 1 i | pea -
it the lizk opposite. 2 117 | pea
Select the one that contains 3 21 | cereal
the data vou wish to impoart. 4 7| pea
5 176 | cereal
6 85 | cereal
Add to Baook 7 244 | cereal
Select Al Mew B ook > a 4| pea
9 55| cereal
Cancel < Back Finizh Help 18 8| pea v
2lI¥ < >
Figure 1.3 ;
g 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.
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When you click on the output window, the data in the spreadsheet are automatically
transferred to Genstat's central data pool.
(If the output window is not displayed click the window tab on the bottom left of the
screen, then double-click Output at the top of the Window View pane.) The Output window
displays a brief summary of the data that have been transferred, as shown in Figure 1.5.

Data imported from Excel file: C:\Program Files\Gen22Ed\Data\Bacteria.xls
on: 25-Nov-2021 10:19:46
taken from sheet "Genstat Data", cells A2:B11

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

Identifier  Values Missing Levels
crop 10 0 2

Figure 1.5

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

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

|—_J Data 4 Genstat
- i All Data File Edit View Run Data Spread Graphics Stats Tools Window Help
S P Vectors New AR =N e NE LN T
—|__||’1' All Vectors Column > B B %4l = | mEEENW | =4
: Factor ¥
g0 crop W T o J
LW counts
. Add >
+-[ Variates Export 5 |
.;. I_J Factors Update > Changed data to Genstat F10
T Set as Active Sheet Changed data to Genstat and Close Sheet Ctrl+E
------ |_J exts All Data to Genstat Ctrl+Shift+F10
|- i Matrices, Auto Update Genstat
S[ElEFS Refresh Sheet from Genstat Ctrl+U
..... '—J Auto Refresh Sheet from Genstat Ctrl+Alt+U
----- I Tables Using fast load (Save & Close)
..... i F' Dinterg Changed data in Book to Genstat
All Book to Genstat
+-- Other Types corie e
Subset on Update Ctrl+Shift+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
SPL,OAD command, for large spreadsheets in Genstat's native gsh format.

We shall now import some data from another Excel worksheet.

Data are not always stored in a singular rectangular format within a spreadsheet but 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 crop2) within a
spreadsheet.

From the menu select File | Open and select
the file Bacteria.x1s. This opens the initial | “emedf- ~ 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 B ip
2 and crop2 already exists in the Excel file j Counmw cropt 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 ff. 2_} cereal ?Z cereal
. . pea pea
using the Excel wizard. 5 176 coreal 87 coreal
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 X

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

counts2 |cropl |
3Z | ceral |
45 | pea |
65| cereal |
TE|pea I
87| cereal |
T|cereal |

< >
Selection of Cellz in the Worksheet to be uzed in the Spreadshest
(Dallcelz:  (® Specified Range: |D3:E1 3 | [e.0. BZ:AB250]

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\Gen22Ed\Data\Bacteria.xls
on: 25-Nov-2021 10:25:35
taken from sheet "Bacteria Counts", cells D4:E13

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

An alternative to defining a cell range in the Excel wizard, is to create a named range for
the rectangular block of data directly within Excel then select this from the worksheet list
in Figure 1.3. To create a named range in Excel, you first select the desired rectangle either
with the mouse or by using the shift and cursor keys. Once the rectangle has been selected,
you can name the range by clicking in the Name Box and typing its name. In Figure 1.7
(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.



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

1 Reading Excel files

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

Select Options for Importing Excel Data

Title

ﬁ Names B¥ Factors g 1itlelbctive Sheet E» Rows
Factors hold grouping or clazsifying information.
Column names ending with | are read in as factors.
Suggest columns with anly a few unique values to be factars
Sort factor levels into alphabetical or numenc order
[ ] Data contains variates & factors orly. Columns with labels
are read in as factors, or vaniates if only a few text characters
are found [converted to numbers as below),
Test to number conversion:
Strict

Controls the ruling applied on
conversion of labels to numbers [e.q.
i0is read az 10).

Missing value test: | az well as *

Cancel < Back Mext » Help

X

Figure 1.13

spreadsheet. As with the layout within a spreadsheet, Genstat expects the data on the
clipboard to be in a rectangular format with columns of equal lengths. Open Excel then
open the file Bacteria.x1s. Select the first rectangle of data including the column

names (data range A3:B13).
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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.

Mew Spreadsheet from Clipboard o I
[ spreadsh... | = || & |[w5m|
Sort fackar levels = -
Row tsl 1
Suggest columnz to be factors ow | connm= el _|
Femove empty rows Rermove emphy columns - 1L | pea ~
[] Data contains vaniates & factars anly 2 117 | pea
(] Calumn descriptions in row: 2 3 21 | cereal
[ ]lgnore type markers [1H$] in column names 4 7 | pea
Column names in first row = 176 1
@ Yes if &ll labels Oves OMNo cerea
G 85 | cereal
Commas: | Leave w | Mizzing walue test: I:I - 244 | cereal
Check columns for date walues  [] Set as Active Sheet 2 2
ea
Add to Book p
New Book - 9 55 | cereal
1a 8| pea w
Canicel Date Farmat. .. Help ?[Iv] < »
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 Vyeor
Insert Draw Page | v
1 Cardiff 1998
X [, . o d
D - Arial 10 - A A 2 |Dog Sales Lenden 1998
Paste %' B I U- ¥+ &+ A - 3 |Dog Sales Belfast 1998
T 4 |Dog Sales alasgow 1993
Clipboard T Fant 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 § 11114 || 1@|Dos Sales Cardiff | 2000
5 |Glasgow 1998 5 17318 11 |Dog Sales Londen 2600
6 |Cardiff 1999 558 13664 12 | Dog Sales Belfast 088
T |Glasgow 1999 5.5 75382 - -
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 1993
11| Cardiff 2000 65 25439 TRTEn ates |haseow
12 |London 2000 6.5 113496 16 | Kitten Sales |Belfast 1998
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 Sheetz/Rangez:

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: [eqg BZ:EEZ] for All

Text bo Humber:
Strict

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

tizsing Value Test: |

| tatch Columng by [ Check for date values

Add to Book,
Mew Book,

o

® Positon (O Name ] 5et as Active Sheet
[J1gnore caze on matching factor labels

Cancel Help

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

The resulting spreadsheet is shown | 3elect Columns to Convert to Factars *
in Figure 1.21. This contains the new | Columnz marked F will be converted ta Factars
factor column Worksheet, which [ Factor containg categories or qualitative
gives the name of the worksheet that infarmation which classifies units inta groups,
each row came from. &g Treatment aroups, blocks or replication]
act
W: Cost
Cancel
Help
Factor
Corvert Al
Leave Al
Tolerance on creating factor levels: ICI
Figure 1.20
[T Spreadsheet [Toysalesds] (Dog Sales!A2:D13) [ = || & |[sE3]
Row ! Worksheet |0 city |! veor | Cost | Sold t
2 |Dog Sales London 1933 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 2000 6.5| 113496
12 | Dog Sales Belfast 26000 6.5 2725
13 | Kitten Sales |Cardiff 1998 7.5| 25782
14 | Kitten Sales |London 1393 7.5| 199155
15 |Kitten Sales |Glasgow 1998 7.5 10160
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.x1ls-Grazing
5.x1s contain the initial and final live-weights of calves that were put in 12 paddocks to
graze for two weeks. The files give the results from 5 grazing periods over the summer.
The paddocks contain 3 types of herbage (DE, TE and TH).

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

1.22) click the Browse button II' and navigate to C: \Program

Files\Gen22Ed\Data. (You could use the Browse button multiple times if the files were
in different directories).

Append Multiple Files x
Filename: “Program Files'Gen22Ed"Data\Grazing 5.x1=]| I |
C:"Program Fileg"Gen22Ed"DataGrazing 1.xls Add
C:"Program Fileg"Gen22Ed"DataGrazing 2 xls =
C:MProgram Files'\Gen22Ed"\Data‘\Grazing 3xls
C:Program Files"Gen22Ed \Data“Grazing 4 xls Change
Z:\Program Files"Gen22Ed"\Data“Grazing 5.xls
Bemove
Up
D
Bottom
Match columns by Add to book
() Position (@) Name Mew boak v

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

> Qpen 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 Grazingl.x1s then hold the Shift key and click Grazing5.x1s.
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. Open File

T <« (Gen22Ed » Data

Organise = Mew folder

e

Flashintegra ™ Mame

Gen19Ed | FBSdataxls
5en20Ed B2 Grazing 1.xls
Gen21Ed @ Grazing 2.xls
Gen22Ed @ Grazing 3.xls
@ Grazing 4.xls
Addins :
@ Grazing 3.xls
Bin @ Musicxls
Data v £

File name: |"Grazing Sxls" "Grazing 1.xls" "Grazing 2.xls V‘ Other Spreadsheet Files (*xls** ~

- X
v | D Search Data
=~ W @

Date modified Type Size 6
15/02/2020 2:31 prmn Microsoft ... 206 KB
15/02/2020 2:31 pm Microsoft ... 28 KB
15/02/2020 2:31 pm Microsoft ... 28 KB
15/02/2020 2:31 pm Microsoft ... 28 KB
15/02/2020 2:31 pm Microsoft ... 26 KB
15/02/2020 2:31 pm Microsoft ... 26 KB

15/02/2020 2:31 pm Microsoft ... TIKB
>

Working directory = Cancel

Figure 1.23

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

each file.

Figure 1.24 shows the Excel
import options dialog for the
first file Grazing 1.x1s.
We do not need to change any
of the options to import the
data, so we’ll click Finish. Four
identical dialogs will display in

5: Genztat Data

Select Bxcel Worksheet for Import

turn and you can just click
Finish for each one.

Cancel

Add to Book
MNew Book

< Back

=

The excel file containg the
worksheetz [marked 5:1 and
named ranges [marked R:]
in the list oppozite.

Select the one that containg
the data wou wish to impart.

Finizh Help

Figure 1.24




After the final Excel import

1 Reading Excel files

. 5 dsheet [Grazing 11.gwb]* [=]
dialog has been closed the B spreads : [ = :‘w ] ! EI@*
resulting Spreadsheet W|" be Row File Plot Treatment Initial L
opened, as shown in Figure lorazing 1 1|TE 12
1.25. This contains the 4 2 |Grazing 1 1|TE 11
columns from the Excel files 3|Grazing 1 1|TE
plus a factor column File, 4|Grazing 1 1|TE 12
which gives the filename 5| Grazing 1 1/TE 14
(minus any extension) that the 6| Grazing 1 1lTe "
rows of data came from. If any = p—

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

1.4 Reading and working with dates

15

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 lhﬂean 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 | 1997 Mar 01-Mar-97 218 480 91.9 02:55:30
5 | 1997 Apr 01-Apr-97 17.9 191.0 82.0 16:08:29
6 | 1997 May 01-May-97 16.1 591 847 00:54:30
7 | 1997 Jun 01-Jun-97 127 519 776 04:10:03
8 | 1997 Jul 01-Jul-97 113 85.0 78.6 11:25:02
9 | 19597 Aug 01-Aug-97 137 520 1175 23:34:43
10| 1997 Sep 01-Sep-97 16.8  53.0 115.0 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.

I Speschet Diptonesthr ] Dipton eathr D213 o) ol | | [ spreadsheet 0. [ |3 facsm
. . [
Row § vear ! Montn Date Mean Temperature | Rainfall | MaxGust | GustTime Row ! Year ! Month pate MY
1| 1997|Jan @1/81,/97 24,95 182 98.6|'1:55:32.42 |~
1 1997 | Jan 35431 ™
2| 1997 |Feb @1/82/97 23.51 154 85.3|3:38:15.13
3| 1997 |Mar @1/83,/97 21.76 48 91.9|2:55:38.32 2 1997 | Feb 35462
4| 1997 [Apr 01/e4/97 17.88 191 92 |6:88:29.85 3 1557 |Mar 35498
5| 1997 |May 81/85/97 16.14 59.1 84.7|8:54:29.63 a4 1997 | Apr 35521
6| 1997 |Jun @1/86/97 12.74 51.9 77.6(4:18:02.739 5 1997 | May 35551
7 1997|1ul @1/87,/97 11.34 85 78.6(.1:25:82.33
6 1997 | Jun 35582
8| 1997 |Aug @1/88/97 13.65 52 117.5 13:34:43.39
9| 1997 |Sep @1/@9,/97 16.81 53 118 ['3:32:58.19 K 1997 | Jul 35612
18| 1997 |Oct 81/10/97 18.83 65.3 93.73:29:11.89 8| 1997 |Aug 35643
11| 1997 |Nov @1/11/97 19.34 186.4 85.1(.3:34:308.17 9 1997 | Sep 35674
12| 1997 |Dec @1/12/a7 28.78 143.3 76.3|9:57:16.53 |, 18 1997 | oct 35794
z20lv < >
11 1997 | Nov 35735
Figure 1.27 12 1997 | Dec 35765 -
e | e >

Figure 1.28
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YOU can Change the format Used Column Attributes/Format for Date X
to display the date or time using Bl re o Type
the Spread | Column | " T Variate —

. 3 ale
Attributes/Format menu (shown in e anee
Figure 1.29). For a numerical Desertion | | Apply
column, the Numerical Format Will ~ |Decinals [+ | widh Help
be set to Date. To change the date Shest.
format’ CIICk the Dat_e Format . Restrict data entered ta be in the range: Carwvert..
bl_Jtton to open the dialog shownin | . ] Mainan O -
Flgyre 130 You can SEIQCt a date |dentifying information uged in output; Default v
or time format from the dropdown " . Dat Foma. .
. Juztification Purneric: Format
list. If the wrong base date has @
. efault (O Gereral
be_en selected, this can be changed O Lei O Scientiic
using the Start date from option. O Right O Fived i
There are 49 different date formats | O Centied @ Date
that can be used: the day and Column created: 3-0ct-2017 8:35 am
months can be displayed with a Colours
leading zero or not, the month can
be shown as a number, a three- Figure 1.29 Date Format X
letter abbreviation or with the full name and the oy 030858
year with 2 or 4 digits, the order or day, month T
and year changed, and times can also be shown T
with dates or on their own. The default date —
Start date from
format, and month names for other languages can & 5o
be set in the Tools | Options menu on the Date ®1
. . /11900 (Excel)
Format tab, as shown in Figure 1.31.
? | faul

If for some reason you needed to change base cance —

date for a column, you can use the _
Figure 1.30

Spread | Calculate | Rebase Dates menu.

Options x

Text Editor Audt Trail
Date Format

Fonts and Colours
CAST

General Save

Data Space Graphics Menus

Default Date farmat:

03408498 -~
03/08/1338

3/8/98

3/8/1998 hd

d/mfu

Custorn Drate Farmat:
30087 >

Start Dates from

® /031600 (Gregoriar] () 01011300 (Excel]

Moanth and Diay Lists:
Manth M ames [Full)

List entries:

January -~

If this is used on the column Date, 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.

Month Mames [Abbreviated)
Day Mames

February

tarch

Al

May

June ™

Set 2 digit years less than: as 2000's

Use Language defaults for;

Genstat

Edit List...

English ~
[ Display times without the seconds
Excel times lezs than daps will not be rebased to 1600

Day used for rmmm-yy date format: Start of Month (1]~

Cancel Help

Figure 1.31

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 to proceed?

Figure 1.32




2 Data entry and validation

2.1 Entering data into a spreadsheet

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

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

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

To enter the data into a new spreadsheet, select Spread | New | Create, as shown in Figure 2.1.
All the other options of the main Spread menu will be grey rather than black at this point, to show
that they are nOt yet avallable (Since Spread  Graphics  Stats  Tools Window Help

the other menu options can only be New > Creste.. Ctrl+F10
a . . — Data in Genstat... Shift+F10
selected for existing, active e O -
- actor Sl -
spreadsheets). This opens a menu . ODBC Data Query.. Al Cirl+F10
containing a list of icons defining Delete ODE bink.. CubShitt-L
Insert Excel Import Wizard... Ctrl+Alt+E
several types of spreadsheets that o From URL..
Can be Created, The Iast 6 ICOnS |n Restrict/Filter Book from Selected Sheets...
this "St a"0W you to Create blank :T:ﬂrlllam Ctrl+F9 Tabbad-table.from.Genstat‘..
spreadsheets for different types of Sheet e o vortshects..
data. The default spreadsheet type is oo Merge Mutiple Fles..
for a VVector spreadsheet that allows ot
columns of variates (numerics), texts mmE
(labels) and factors (grouped data) of B———
equal length to be displayed Figure 2.1

simultaneously within a spreadsheet.
When a spreadsheet is created, it can either be opened within a new book or added as a page in
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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 factors, so we have

4 Create new spreadsheet X

@ Spreadshest

_selected the Vec_:tor_Spreadsheet i % e N ..
icon, as shown in Figure 2.2. = Seotu Tahle ot
For a Vector spreadsheet you

need to specify the number of iz B =

rows and columns in the boxes Matix  Syrmetic  Diagon

. . b atrix b atrix
provided. For this example, we
have entered 12 rows and 4
columns. It does not matter if Fiom Clipboard - From Excel ODBL Huery
you do not know the number of
rows and columns needed
initially for entering your data,
as you can easily insert or delete Cancel Help
rows or columns at a later date.
We have selected the New Book ~ Figure 2.2
item from the Create in Book list
to open the Vector spreadsheet within a new book.

[ Get as Active Shest

Create in Book

Mew Book v
&

From Server v

Clicking the OK button produces a blank spreadsheet |

within a single-paged book in a new window, as shown R Spreadsheet [Book... oo -=1- kel
in Figure 2.3. By default, the 4 columns are initially Rl @ o a |
created as variates and all the values are set as missing 1 * * e
values represented by asterisks. The columns are : * * * *
labelled by default as c1, c2, c3 and c4. If you enter 3 * * * *
data under these column names and transfer it to 4 * * * *
Genstat, four data structures will be created and 5 * * * *
displayed in the Data pane on the left with the identifiers 6 * * * *
c1,c2,c3and c4. Itis good practice to assign your . " " . .
own descriptive names to the columns. A column name 3 . . . "
must start with a letter or %, and the remaining B n n - "
characters can only be alphanumeric (A-Z, a-z, 0-9), or 10 " " " "
‘%’ or *_’. If you do use an illegal character in a column 11 . . . .
name, Genstat will convert these characters to valid 5 * ” ” ”
ones. Column names can start with an underscore “ ’ v

.. ; ) — z2llF < >
but it is best not to use this as these columns will not be

displayed in the data lists. Genstat uses hidden structures  rigure 2.3
starting with an underscore for some system variables.
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To rename the columns

|'T Column Names and Properties (4) of New Data O
select Spread | Column | T 5 — 1l
. Column Names Descriptions
Rename, which opens the 5 -
menu shown in Figure 2.4. Put 2|cz
the cursor in column c1 and 3lcs
rename it as Drench, then a|ca
click oK. < >
Show descriptions
OK Cancel Copy Paste Find Replace Pointer | Change case Clear
Figure 2.5
An alternative way to rename a column is to Rename Column: C2 X
right-click the column heading and select Mame: [Ren |
Rename. This opens the dialog shown in Figure N
2.5. Do this for column c2 and type the new Desciiption: | |
name Rep then click OK. Cancel Help
Use one of these methods now to changec3to .
Figure 2.4

Lwt1l and c4 to Lwt2.

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

[} Spreadsheet [Book... -1 (] How many levels in factor Drenc..,
Row lren | 3 | ca [ MNumber of Levels:

c .
opy Factar Attributes
Cut

Paste Levelz and Labels...

Paste Special...

Delete... Cancel Help

Insert b

Fill... Figure 2.7

Rename...

Convert...

(-0 - BT (- O (Y T Y S I UVI I )

Convert to Variate

i
-]

Convert to Factor

=
=

Convert to Text

=
[ %]

Filter »

=llv <

Protect Column
Sort

Figure 2.6
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Laglflgjr&z:i\éeés Z:dthe [f] Factar Drench (3 levels, 12 missing values) O *
dia|og in Figure 2p8 In the Ordinals ! Levels T Labels Counts | Colour 2
Labels field enter control 1 1| Contrel o |@
for group 1 and press Enter 2 2| Once 0 *

or the down arrow to apply 3 3| Twice 8 =
this label. For group 2 label [, —u
thIS Once and flna”y for 0K Cancel || Add Delete Sort Copy || Paste Find || Replace | << »» | Clear

group 3 label this group as
Twice. We can also apply  Figure 2.8

different coloured Colour X

backgrounds for each N p

group by clicking the ASIC oS-

colour wheel icon in the AEECE _SEN N |

Colour column. This HM FEE NN

opens the colour ENFEENEN

selection dialog in ENEEEEN

Figure 2.9. Choose a EEEEEER

colour for your selected EEEENE N

group by clicking a :

colour box then click Custom colours:

OK. Colour the other 2 - A |

groups in the same ErErErEEN Hue:[160] - Red: 255

manner. - sat:[0_|  Green:[255]

Define Custom Colours >3 Lials Lum: | 240 Blue: | 255

Clicking OK again - e cu:|

returns us to the ane o lLustom Lolours

spreadsheet where the Figure 2.9

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

You can now enter the . .

label names by typing [ Spreadsheet [Book..| = || = [é] Select Factor Level >
direCtIy into a cell, or by Row !.Dr'enr:! Rep C3 ca |t _
double-clicking on a cell Once

* * * (A Twice

and selecting the ++ idd Mew Label ++

1
appropriate label from 2 * . .
3

the list, as shown in . * x *
Figure 2.11. —J" RS, i
Alternatively, if you type  Figure 2.10

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. Carcel

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
Farmand Field, then you would need to enter the first 2 characters (Fa or #1) 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., a and 2 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.

[ MO = We now enter the data into the columns Twt1 and Lwt?2
preadsheet [Book1]™ | = . . . i X
con ! prencn | & using Figure 2.13 as our guide. We click on the cell for the first row
(0] renc ep -
of Lwt 1, enter the value 38 and move to the next cell using the Enter
* -
1| Control key (alternatively you can use the down arrow key). We then type the
* - -
2| Control value 31 in the second cell and so on. If you make a mistake, you can
| e ” double-click a cell to edit its value.
4 | Contraol s . .
1o . The column rep contains patterned data with the values
i 1,2,3 and 4 repeated 3 times. We’ll use Genstat’s Fill menu to
& | Onee automatically fill this column with patterned data. Select Spread |
7| Once - Calculate | Fill to open the dialog shown in Figure 2.14. Select the
8| Once * column rep from the dropdown list then enter the Start Value as 1,
9| Twice * and the Ending Value as 4. Using the default option Fill to Bottom, the
10 | Twice * values 1,2,3,4 will be recycled until the bottom of the column.
11 | Twice * Clicking OK produces the spreadsheet shown in Figure 2.13.
12 | Twice
2lIv <
Figure 2.12
ﬁ i g s E@ Fill Colurmn with a Numerical Sequence PIEViEWX
Row ! Drench | Rep | Lwt1l | Luwt2 |¥ Riep it :
1| Control 1| 38| as|a Sseq“.emil :
2| Control 2 31 42 Et:_“ngvju%' ;1
3| Control 3 37 43 | e ?ue' %
ncrement:
4| Control 4 34 41 N ; |:| 4
umber af Repeats: 1
5| 0Once 1 36 52 i |:| 2
6| Once 2 35 56 [ Copy Down existing values over missing i
7| once 3 1g 52 lgnore resticted/filtered rows
Fill Selected Fows only [ Fill all Columns in Selection
8| Once 4 32 49 . .
Fill from cell Fill ta
9 | Twice 1 33 53 ® Top () Curent ® Bottom () End of List
16 | Twice 2 34 49 12
11 | Twice 3 39 66
B ice e 27 v Apply Cancel Help
2llv < >
Figure 2.14

Figure 2.13
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2.2 Data verification

When data are entered into a spreadsheet it is

X N Verify Columns in Spreadsheet -
easy to mistype or enter an incorrect value. o it Cal
Genstat provides a facility for data verification LS LR
L Crrench
within the spreadsheet through the double entry Fep —

of the data. In this example we demonstrate how || ¥ Lat]
to check that the data within the columns Lwt 1

and Lwt2 have been entered correctly. First, we
select Spread | Sheet | Verify, which opens the Select Al
dialog shown in Figure 2.15. To choose columns

Help

to verify either double-click them or select the Vet
column names and click Verify. Columns selected |gnore
for verification will be prefixed by “V:’. In
Figure 2.15 we have double-clicked on the Figure 2.15
names Lwt 1 and Lwt2 to specify that they are to be verified.
[ Spreadshet [Book: 1] (.. E\@ Genstat Verify Error in Spreadsheet [Book;1] (Verifying)* -
Row ! Drench Rep | Lwtl | Lwtz |t Werify Errar in: Lt at row; 2 Walue to Use:
1| Control 1 A K.eep twped value of. 3 Irpee
2 | Control 2
B 3 Use oniginal value af: A
4| Control & Usze the new value: | | Hew
5| 0Once 1
& | once 2 [ &sdd this Bockmark Mate to the cell [lt+Child to view)
7 | Once 3
8| Once 4
9| Twice 1 Figure 2.17
18 | Twice 2
11| Twice 3 Clicking ok changes the columns Lwt 1 and Lwt2 in the
12| Twice 4/ --- (B® |,| spreadsheet to display three minus (—) characters in place of
=l < 2 the values (see Figure 2.16). To verify the data, we now re-
Figure 2.16 enter the values in these cells. Enter the value 38 in the first

row of the column Lwt 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 spreadsheet will appear underneath the | [ Spreadshest [Book:2]* =nEoR=)
sheet you’re working with; you will need to Row |PVColu| VRow |Borigi |[¥Typed|T new | |F
move your current spreadsheet to one side
with the mouse to see the new one. Each
row within the new spreadsheet contains

1| Lwtl 2|3 33 33 :
2l < >

Figure 2.18
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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 Lwt 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 Lwt 1 and Lwt2 to read-only and provides a
visual indication of this by
changing the background on the
column title to blue.

Genstat

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 Lwt 1 and Lwt?2 - Yes No
select Spread | Column | '
Protection. This opens the dialog Figure 2.19
shown in Figure 2.20.

The columns within the spreadsheet are listed, with protected columns prefixed ‘P:’. To
remove the protection on the columns Lwt1 and Lwt 2 double-click the names in the list to

remove the prefix. Alternatively, selecting Column/Sheet Protection <
Lwt1 and Lwt2 within the list and clicking
Unprotect Will also remove protection. You can

Calurn [P = Pratected]

protect a column in a similar way by double- a::p”':h Select Al
clicking the name in the list or clicking the P: Lt

Protect button. Clicking OK returns you to the Protect
spreadsheet and removes the blue background Unprotect

from the column titles.

Comparing spreadsheets is another form of
data verification. You can compare two open
spreadsheets within Genstat or you can
compare a currently open Genstat spreadsheet
with data from a foreign data source. For
example, you could compare an open
spreadsheet with another spreadsheet saved in Cancel Help
gsh (Genstat Spreadsheet) format, or with data
in an Excel file. The data set we created earlier ~ Figure 2.20
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.

[ ] Fratect whale spreadsheet
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Select S_pread | Sheet_l Co!”npare to Compare Sheet: Spreadsheet [Book;1]
open the dialog shown in Figure
2.21. The Data Source option D i
identifies where the data that you @He O Cipboarnd Sheet () ODBC
wish to compare are located. Our Filename:
Compar_lson d.ata areina gSh file so lCt'-Frogram Files\Gen22Ed\Data"\Drench gsh l E Browse
select File. Click Browse then
navigate to the file location as shown | Tolerance on numerical comparisons:
in Figure 2.21. The remaining Text comparisons Match columns by
options on the menu control how the [ lgnore case (@ Postion O Name

comparison is to be made.

Leaving the default settings and
clicking on OK produces a dialog

c1

[[] Match rows using ID

Selected column

S oniy

. Abort ison after findi 50 diff
(Figure 2.22) to warn that the sheets o comparson stertneng 50 |dferences
are different, and prints a report in oK Cancel Help
the Output Window, as shown below Figure 2.21

in Figure 2.23. There are two

differences between the spreadsheet and the file
Drench.gsh. The first difference reported is
the record where the data value was changed
during the data verification. The second
indicates that in the current spreadsheet the
column Rep is a variate, but in the file
Drench.gsh this column has been saved as a

Genstat - Warning

The two spreadsheets are different.

See OQutput Window for details.

factor. OK
Figure 2.22
"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 FE Spreadsheet [... o -0 juEi
is hidden by the output window, re-display it by Row # orencn | w1 | Lwe2 [}
clicking the Data tab at the bottom left of the SK 1|Control 38 48 |~
screen, then move the cursor up and double-click 2 | 33 42
Book; 1.) To delete the column rep click 3| Control 37 48

anywhere on the column and select Spread |

Figure 2.24
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 and drag multiple
rows (or columns) for deletion in a similar fashion.

New columns and rows can be inserted using the 18 | Twice 34 45
facilities available within the options on the Spread | 11 36 57
Insert menu. To insert a new row at the bottom of the 12| * *

W

spreadsheet, click on the last row of the spreadsheetand 577
select Spread | Insert | Row After Current Row. This will :
add a new row as shown in Figure 2.25. New values Figure 2.25
default to missing values (represented by asterisks for

numbers or empty cells for labels or strings).

To insert a new column, click in the brench column and select Spread | Insert | Column after
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 * [ Spreadsheet [Sheetl.g... El@
Column Type Name: D | Row ! Drench | Lwt1 | Ltz ¥
(®) Variate B P
O Fastor I riitizl % alue: | | 1| Control Eli:latf:f_l[ilumn 48 |~
() Text Decimal places shown: I:I 2 | Control = =y 45
O Long Teu 5 3| control | 3l am

[»30 charz | .

LI Fill caiurnn Levels and Labels. . 4 |Once 36 32

5| Once * 35 58

6|Once * 38 52

Cancel Help

7 | Once * 32 48

Figure 2.26 8 | Twice * 33 53

9| Twice * 30 66

Select Variate from the Column Type, enter the name 18| Twice I

1D and click OK to produce a new column, initialized 11| Twice *| 38| 57
with missing values, as shown in Figure 2.27. 12 g 5 =,

v € ¥

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 T.wt 1, we can select Spread | Column | Duplicate.

This opens the dialog shown in

Figure 2.28 where we have selected | PUPlicate Celumn X
the column T.wt 1 and entered anew | Column: Create as
name fqr the duplicate column, Lt v | (@ Vaiiate
v_Lwtl in the New Column Nar_ne e o Bl et O Fastor
field. You can create the duplicate
column as a different type using the [t | OTen
New Type options. Selecting the New Sort Factor Levels/L abels
Type as Variate and clicking OK Inzert mizzing values in ows exciuded by Filker
inserts the duplicate column into the

L. ok Appl Cancel Hel
spreadsheet as shown in Figure 2.29. [T ] i P

Figure 2.28

P )

[T Spreadsheet [Sheet1.gsh]® ([ ]
Row ! Drench ID Lwtl | viwtl | Lwt2 |}
1| Control * 38 38 4g | M

2 | Control = 37 37 48

3 | Control * 34 34 41

4| 0nce & 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 * * L *
W

zl- < >

Figure 2.29
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2.4 EXxercise

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 =] @ E Spread...E@
Type of Spreadsheet ! -
(®)Vector [Variate, Text or Factor) () Matrix Row |§ Drench | Lwt2
() Sealar () Table Tables in calumn farmat IS IControl 48 [~

Awailable D ata: Data to Load: 2| Control 42
Drench Drench A 3 [Control 43
Lt
L2 Luit2 4| Control a1
Fiep 3 5| Once 52
6 |Once 5a
7 |0Once 52
8| Once 49
v 9 | Twice 53
. 18 | Twice 449
Load in book,
£elE ] 11 | Twice 66
Mew Book w
12 | Twice 57 v
| K Load Cancel zv < >
Figure 3.2

Figure 3.1
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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 ‘<’ symbol into the Expression field and
then type ‘51°. We select the Include option as the Restriction Type then click OK.

The resulting spreadsheet shown in Figure 3.4 now [ 1
shows only the requested subset of units. The row B spre.. | o || B e
heading now has stripes of red to indicate that the =om ! orench | Lwt2 |
spreadsheet is restricted. The restriction is also shown in 1 | re—— 48 |A
the status bar which now displays the number of rows as 3| Control 22
7/12 to indicate 7 out of 12 rows are included by the
current restriction (as shown in Figure 3.5). When we 3 | Control 48
use these vectors in future, until we cancel the 4| Control 41
restriction, operations will be restricted to just the & | once 58
specified set of units. (This applies both to operations 2 | once 29
with menus and with commands.)

18 | Twice 49|,
Server Ready:. [7/12, 2] Row:1 Column: 1 | Al | G >

Figure 3.4 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 @ spre.. [ o[ & [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 2| control 47
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 6 |l once -
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 —— =
impose a further restriction. For example, say we now 1ol "
want to add to our restriction the condition that we want to M
identify the sheep whose treatment was to be drenched fwice =s
once. Twice 57 |,
zlv < >

Figure 3.8
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To combine a new restriction

. - e Restrict Units on Factor Drench
with the existing restriction, we =Tt Tt e ractar TrEne X
. Factor: .
could use the Restrict Spreadsheet Restriction type
using an Expression menu again or, | Preneh Y @ lnclude
alternatively as the column Selected levels: (O Exclude
Drench contains grouped data c-ntml the selected levels
. i

(factor), we can use the Restricton || Tyiss lio sl

. . . dizplay or analysiz
Factor dialog, as shown in Figure
3.9. To open the dialog, select Esisting restrictions
Spread | Restrict/Filter | To Groups O Eamfsia il e
(factor levels). This displays the_ ) Replace vith new
labels or levels of a factor, which
you can select to filter the data by. e Tl
Select once from the Selected Look for: []Match case
Levels and the Include option from | |
th_e Restriction Type. To combine n P
this restriction with the current _
subset, select the Combine with New Lovels @) Ondbeel
setting from the Existing Restrictions
options. Clicking OK produces the
spreadsheet shown in Figure 3.10. oy — ER— Heln

In creating our subset of data, _
we have created one subset usinga Flgure 3.9
logical condition and then further

restricted this set using a second condition. Using the Restrict

Spreadsheet using an Expression dialog you can create a

restriction by combining the two logical conditions into a

single condition using both the expression boxes.

Figure 3.11 shows how to do this for our example. First, we
remove the current restriction. From the menu select Spread |
Restrict/Filter | By Logical Expression then click Remove All to

s

ensure we are using the
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.

3 spre.. [o [ & |l
E—

g orench | Lutz [
6 50|~

8 | Once 49
W

B | >

Figure 3.10

Restrict Spreadsheet using an Expression X

Columns:

Expression:

Lot 2

|Lwt2<m1

(® And Oor

|Drench in'Once]

Create Expresziot. .

Comparisons:
Restriction Type
~
Mat Equal Ta ® Include () Exclude
Less Than

Greater Than

Less Than or Equal To Exizting Restictions

Greater Than or Equal To v Combine Replace
Cancel Apply Help Remowve All

Figure 3.11




3 Data manipulation 33

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 rReEsTRICT 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.

. [T Spreadsheet [Dr... E'@

3.3 Sorting data Row [ Drench (Yrep | Lwt1 | Lwt2 ||}

The spreadsheet allows you to reorder the units of a 1|Wlpeplhl | 1| 38 48|~
list of vectors according to one or more index 2|Control | 2| 31| 42
vectors. To illustrate this, we will reintroduce the 3 | control 3| 37| as
spreadsheet Drench . gsh. First, we close all the pi—
currently open spreadsheets either by using the Close = Tonce 11 38| s2

option on the File menu or by clicking the “X” button

at the top right-hand corner of the spreadsheet 6 |Once 2| 35| 56
windows. Now select File | Open to locate and re- 7| Once 3| 38 52
open Drench. gsh shown in Figure 3.12. 8| Once al 32| a9
9| Twice 1 33 53
18 | Twice 2 34 49
11 | Twice 3 39 BE

12 | Twice 4 36 57|
20l¥ < >

-

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 colum; ] Multizolurmin
| lgnore Caze
Dirench Ignore Blanks
Rep Order
Lt )
(®) Azcending
() Descending
Sart Factars by
Ordinalz
Levelz
Labels
Rows to Sort
all Selected IInzelected

Place zoted 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 41 (| ™ |gnore Caze
2|Control | 2| 31| a2 Drench - Key: 1 Ignore Blanks
EMIControl 1 35 48 EEF‘I Order
Lt - Keuw: 2 @ Azcending
4 | Control 3 37 43 D Deseaming
> |Onee 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
=[l- < >
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 t_he 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
18 | Twice 2| 34| 49
11 | Twice 4 36 57
E Spreadsheet [Dr... |—“—“—| 12 | Twice 3| 39| esf,
Row ! Drench YRep | Lwtl | Lwt2 =] < >
1|Control 2| 31| az2|a )
Figure 3.16
2 4, 33| M
3 | control 3 37 A8 Sort on Column values ot
4| Control 1 38 A8 Sart on column; [ ] Multicolumn
5 4 32| 49 Lut2 | Igrore Caze
& | once 3 35 e aremh |gnore Blanks
&
7 | Once 1| 36| 52 Luwt] Bister
2 (®) Azcending
8 | Once 3 38 52 D Descending
9| Twice 1 33 33 Sort Factors by
1@ | Twice 2 34 49 Ordinals
Levels
Nl Twice 4 36 57 Labels
12 | Twice 3| 39| 66
Z[" < > Raws ta Sort
(sl (®) Selected () Unselected
Figure 3.17 Place sorted rows at bottom of sheet
Cancel Help

Figure 3.18

De-select Multicolumn to clear your previous sort then select 1wt 2 from the Sort on
column list. Now select Ascending from the Order options and Selected from the Rows to Sort
options. When sorting a selection of rows, it is useful to group the results together to see
how they have been sorted. You do this at the bottom of the spreadsheet by selecting Place

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

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 Select Bxcel Worksheet for Import =

load the toy dog sales data file The excel file contains the

. S Kitten Sale; warkzheets (marked 5:] and

into a SpreadShee':. 5: Dog and Kitten Sales named ranges [marked B:]
Select File | Open then locate in the list opposite.

and open Toysales.xls. This Select the one that containz

the data you wizh to import.

uses the Excel import wizard,
described in Chapter 1. Here we
simply need to select the

worksheet Dog Sales in the Add ta Boak

Select Excel Worksheet for Import Select Al Mew Book ~
dialog (Figure 3.20), select New

Book in the Add to Book list, and Cancel < Back Finish Help
click Finish. :

Figure 3.20
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The resulting spreadsheet is shown in Figure 3.21.

3

7

ﬁ Spreadsheet [Toysalesxls] ... E\@

To append the data for the toy kitten sales we need | | rou ¥ city ! vear | cost | so1a |[F
to use the Append Data to Sheet menu (see Figure 1 1998 5| 5445 A
3.22). To open this, select Spread | Manipulate | 2| London 1995 5| 51237
Append. We select File as our data source and use the 3|Belfast | 1998 5| 11114
Browse button to select the file Toysales.x1s. We 4|Glasgow | 1998 5| 17318
then select Name for the Match Columns by option as 5|Cardiff | 1999| 5.5| 13664
we want to match the columns from the Genstat 6|Glasgow | 1999 5.5 75982
spreadsheet file by their column names. To identify 7|Belfast | 1999| 5.5| 28844
the different data sets within the spreadsheet we enter 8 | London 1999| 5.5| 44271
the name Toy in the Record Source in Factor field. 9|Glasgow | 2008 6.5 32937
This will create a new factor in the spreadsheet lo|Cardiff | 2000 6.5 25439
where each level of the factor represents the different 11| London 2000| 6.5 113496
appended data sets. By default, these are simply the 12|Belfast | 2000 6.5 2725,
numbers 1 and 2, however, you can specify labels for |2 =
these by entering names into the Factor Label fields.  Figure 3.21
In Figure 3.22 we have entered
Kitten to label the appended data Append Data to: Spreadsheet [Toysales.xls] (Dog Sales!A2:D13) >
and Dog to represent the original Data source
data. (®) File () Clipboard Shest (O)ODBC

Clicking oK produces the Select | """

Excel Worksheet for Import menu |C:'-.F‘n:ugram Files\GenZ2Ed \Data‘ Toy=ales xls | | Browse...
again (FigUI’e 320) This time we Record source in factor: Match columns by
select the Kitten Sales worksheet [Toy v|  Ogostion ® Name
and click Finish. Genstat reads the | ¢ L for added data: ften
data from the flle' appends the Factor label for original data: |D,:,g|
values onto the current spreadsheet,
and creates a new factor Toy USing [+] lgnore case on matching factor labels
the labels Dog and Kitten to [ ok ]| cancel Help
represent the different data sets Figure 3.22
(see Figure 3.23). [ Spreadsheet [Toysales.xls] (Dog Sale... El-@
Row T City ! Year Cost S5o0ld ! Toy
1| Cardiff 1993 5 5445 | Dog a
2 | London 1998 5 51237 | Dog
3| Belfast 1998 5 11114 | Dog
4| Glasgow 1998 5 17318 | Dog
5| Cardiff 19949 5.5 13664 | Dog
6| Glasgow 194949 5.5 75982 | Dog
7| Belfast 1999 5.5 28844 | Dog
8 | London 1999 5.5 44271 | Dog
9 | Glasgow 22 6.5 32937 | Dog
18 | Cardiff 2e8a 6.5 25439 | Dog
11 | London 2888 5.5 113496 | Dog
12 [Belfast 2e8a 6.5 2725 | Dog o
v« >

Figure 3.23
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3.5.1 Appending data from multiple worksheets

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

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

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

[] select Colurnns far Inclusion
Sort Factor levels

5 Dog and Kitten Sales Suggest columns to be factors
worksheets in the Femove emply rows Remove emply columns
Select Multiple [ Data contains Yariates & factors only
Sheets/Ranges list. On [ Skip first 1 ROn-Emphy oS
the rlght side, deselect Riead Colurmn names from File
Suggest columns to be (®) ‘Yes if All labels Oes O No
factors as we want to S ez Pl
b [3 b ]
lmport the data “as is’. [ Column descriptions in Fow; 2
We then select Name

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

Select Al

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

from the Genstat

Row Mumbers [above) are Text to Number:

® Relative () Absolute Strict

tizsing Walue Text: |

tdatch Calurng by

] Check for date values

Spreadsheet file by Add to Book OPosiion @ Name [ 5t a5 Active Sheet
their Column names Mew Boak « | [lgnore case on matching factor labels
| Corcel | | W
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

. s Spreadsh les.xls] (Dog Sales!AZ:D13)* =
been automatically generated in this (3 Spreedsheet [Toysalsats Oog Salesth2013)” [ = || o
. Row [! Worksheet [T city ! vear | Cost | sold |F
example where the labels of this factor ,
1 Cardiff 1998 5|  sa45/A
are the names of the worksheets.
2 London 1998 5| 51237
352 Stacking data 3 Belfast 1993 5| 11114
4 |Dog Sales Glasgow 1998 5 17318
i 5| Dog Sales Cardiff 1999 5.5 13664
We now close this sheet and use the 6| Dog Sales Glasgow | 1999| 5.5 75982
File | Open menu to re-open 7 |Dog Sales Belfast 1993 5.5| 28044
Toysales.x1s and this time import 8|Dog Sales London 1999| 5.5 44271
the third worksheet, Dog and Kitten 9|Dog Sales  |Glasgow | 2000| 6.5 32937
Sales. 18 | Dog Sales Cardiff 2p08 6.5 25439
11 | Dog Sales Lendon 2000 6.5| 113496
Gensta}t has two menus that enable 12| Dog Sales P R
you to easily stack or unstack your 13| Kitten Sales |Cardiff 1998| 7.5| 25792
columns of data within a spreadsheet. 14 |Kitten Sales |Londen 1998 7.5| 199155
We will first look at how you can stack 15 Kitten Sales |Glasgow | 1998| 7.5| 10160|v
columns together SR 2

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
| Manipulate | Stack,
which produces the
dialog shown in Figure
3.27. We want to stack
two columns together
at a time, so we enter 2

into the Number of
columns to stack

together field. We enter
the factor name Toy
into the Record column
source in Factor field;
this creates a new
column containing a

[ Spreadsheet [Toysales.xis] (Dog and Kitten Sales!A2:F13) =N =R
Row ! ity ¥ vear | CostDog | SoldDog | CostKitten | Seldkitten |}
1 1998 5 5445 7.5 25702 |~
2| London 1998 5| 51237 7.5 199155
3|Belfast 1998 5 11114 7.5 11115
4 |Glasgow 1998 5| 17318 7.5 18160
5| Cardiff 1999 5.5/ 13664 7.99 34450
6| Glasgow 1999 5.5 75982 7.99 28652
7|Belfast 1999 5.5 28044 7.99 14684
8 | London 1999 5.5 44271 7.99 181643
9| Glasgow 20008 6.5 32937 8.5 59921
10 | Cardiff 2000 6.5 25439 8.5 65965/
z0lv < >
Figure 3.26

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
Soldbog and
SoldKitten tothe
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

¥

to copy these to the Stack Columns list.

Stack Columns in: Spreadsheet [Toysalesxls] (Dog and Kitten Sales!AZ2:F13) *
Mumber of columns to stack together:
Record column source in factor: Tay
Available data: Stack columns: Bepeat columns:
<Empty Cells> 1: CostDog City
City 1: CostKitten Year
Year = 2 5oldDog
CostDog 2: SoldKitten
CostKitten
<

Stacked column names:

Double click to edi)

CostDog_1

SoldDog_1
Create unigue column names
[] Use names from first stacked column for factor [abels
Add to book [] Stack column order interleaved
New book > [] Set as active shest
Cancel Clear Help

Figure 3.27

selected the columns city and year to be repeated for each level of the stacking by
clicking in the Repeat Columns field and then double-clicking their names in the Available

data field.

Clicking oK produces a new spreadsheet shown in Figure 3.28. This spreadsheet
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consists of five columns: a P Spreadsheet [Book2]* e ] “
column for the source factor Row [ Toy [ city 2 ! veor_1 | CostDog_1 | SoldDog 1 [}
(Tov), a repeated column for 8 Cordiff 1993 5 Sa15 |
the city, another repeated 5 2 [ Lomdon 1995 . 1237
column for the year, and the ; T selract - . 1114
two stacked columns with the

4 1| Glasgow 1998 B 17318
costs and the numbers sold.

5 1| Cardiff 159949 5.5 13664

The new SpreadSheet creates & 1|Glasgow 1999 5.5 75982

default names, with suffixes 7 1| Belfast 1999 55 —
“ 1" for the repeated and B 1| London 1999 5.5 44271
stacked columns. Note that the 5 1| 61asgow - g P
underscores will not be visible 10 By —— F— g "
if the option Display spaces for ” < London - . 113296
underscores within column
names is selected within the _12]  [belfest 2609 5> 2725 |
Tools | Spreadsheet Options, — }

Appearance tab. If youwantto  Figure 3.28
rename the columns, select
Spread | Column | Rename.

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 Unstack Columns in: Spreadsheet [Book;2]* =
dlalog (Flgure Available data: Unstacking factor: 1D factors:
3.29)isopened by |, [year1 o
- \r ‘I .
selecting Spread | teard e
Manipulate | Unstack. T ScldDog,
This dialog splits «

. [~ Sort raws on IDs
up S ngle COIumnS [ Create suffixed column names

into multiple [ Use factor abels in column names
columns based on
the levels of an
unstacking factor. || Figure3.29

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

Add to book

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

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

[ Spreadsheet [Book:3]* =N ==
Row ! Toy 1 ! City 2 CostDog_181 CostDog_182 CostDog_1l83 SoldDog_1l81 SoldDog_l62 SoldDog_l83 4
1 Belfast 5 5.5 6.5 11114 28844 2725 |~

2 1| Cardiff 5 5.5 6.5 5445 13664 25439

3 1|Glasgow 5 5.5 6.5 17318 75982 32937

4 1| London 5 5.5 6.5 51237 44271 113496

5 2 | Belfast 7.5 7.99 8.5 11115 14684 25871

6 2 | Cardiff 7.5 7.99 8.5 25782 34458 65965

7 2| Glasgow 7.5 7.99 8.5 18168 28652 29921
a8 2 | London 7.5 7.99 8.5 199155 181643 158646 -

I~ « >

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.gshand Health2.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.

-

FH Spreadsheet [Health1.gsh] [= |[= | = | ﬁf:if.‘.‘-'ff:'-e;‘.‘i;_‘-':'||:| = | ==
Row | ID | Height | Weight | Age !ngg‘gr- t Row | ID !Exercise 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 a6 176

4 4 195 84| 18|male 4 5| low o8 83

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

5 5 104 24l  an 1 I 7 | mad AR 72

Genstat 5 dsheet Warni
= - enstat Spreadshe arning b4 77
= = Thiz sheet containz column names used in other spreadsheets 68
& ie: 1D
9 9 . . . . 158
and will ovemnarite the previous structures of the same narme in the server.
1@ 1@ ] 2 . o 58
[ Don't show this waming again
76

S il

12 14 71 W
zilv < > = < >

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 Healthl.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
Health?2.gsh SO we select
this from the Merge data from
Sheet list. Here, we simply
wish to merge the two
sheets using the student’s
ID, so we select 1D from the
Matching Column list and also
from the with Column list. If
we only wanted to merge a

Append Data to: Spreadsheet [Toysales.xls] (Dog SaleslA2:D13) X
Data source
(®) File () Clipboard Sheet _JODBC
Filename:
|C:'-.ngram FilesGen22Ed \Data* Toysales xls | I Browse...
Becord source in factor: Match columns by
|T.3:,- e | (") Position (®) Name
Factor label for added data: |I'v'3rtten |
Factor label for original data: | Dog| |
lgnore case on matching factor labels
IQ—KI Cancel Help

Figure 3.32

subset of columns from the sheet Hea1th?2 . gsh, we could select them by clicking on the
Select Columns to Transfer button. The options at the bottom of the menu allow you to
control how the rows are updated in the spreadsheet and how to update existing columns

in both spreadsheets.
Leaving all settings at

. .- 5 dsheet [Health1.gsh]* : -El :
their defaults then clicking ] Spreadshe [Hesithi.o=hl i T— :
OK prOdUCGS the merged Row | ID | Height | Weight | Age |(fGender |fExercise | Pulsel | Pulse2

- 173 =
spreadsheet shown in t 1] BE| 57| 18 female nod |
Figure 333 2 2 179 BT 19 | female | mod 82 158

3 3 167 a2 18 | female high 96 176
Where a student ID was 2l 2 o 24| 18| male * *
found in One_ SheEtn but not 5[ s 173 64| 18|female |low 0@ 88
the other, missing values 6l 6l 1sa 73| 22 |male | low 78| 141
are used to complete the 7| 7 162 57| 20|female |meod 65 72
row. For example, 8| = 169 55| 18|female |mod 71 77
StUden_tS 4 and 14 were 9 9 164 56| 19| female |high 63 68
found in the spresdsheet 10| 10 168 0| 23lmale  |mod — P
Healthl.gsh, but not 11| 11 178 75| 20|male |high 76 88
Health?2.gsh SO these 12| 1a 157 so| 18 |male 5 z
rows have missing values | 12 . < = low 74 76
inserted for the columns 14| 13 . | = mod 70 71|
merged from the 2] < >
spreadsheet .
Figure 3.33

Health2.gsh. The

reverse can be seen for the students 12 and 13.
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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 | lename: [F\Progam Fies\Gen226d \Data a2 g
. 5 ot C:\Program Filez'Gen22Ed\Data‘Health 1.gsh
using each studer_lt sid, so we C:\Program FilesGen22Ed\Data\Health2.gsh dc
have entered 1D into the
Identifying Columns for Merge list.
Clicking open will produce a

Merge Multiple Files x

spreadsheet identical to the -
spreadsheet shown in Figure
3.33. Baott

Other data_ manlpl_”atlon |dentifying columns for menge: Check columns for factor values
methods available via the 7] Check columns for d

_ echk columns for date values
Manipulate options of the Spread [ Set as active sheet
menu include transposing, FR—
duplicating or converting New book ~
spreadsheets.
> Cancel

Exercise 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 y1 & 2 together and x1 & x2 together.

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

3.7 Reshaping Spreadsheets

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

C:\Program Files\Gen22Ed\Examples\DDT Soil Samples 1970-93.x1lsx

is an example of such a file. (Note you will need to go up from the pata folder and into
the Examples folder to open this file.) The content of the file is shown in Figure 3.35. The
columns are the plots in the trial (two irrigation levels with 4 replicates) and the chemicals
measured on each plot. The chemicals are the pesticide DDT and its two break-down
products DDE and DDD. This pesticide is long-lasting in soil, and can contaminate
products such as meat and milk when animals ingest the soil. The trial has measured the
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levels of the chemicals in the soil over 24 years and at 3 depths. These form the rows of
the dataset. The data were probably entered in this format so that a new set of rows could
be added each year. To analyse the data, we need to keep the chemicals in rows, but put
the 8 plots (irrigation x replicate) into columns.

A B iT D E F G H | J K L M N (o] P Q R 5 T u v w X Y z
1 |Treatment Dryland Irrigated
2 |Replicate 1 2 3 4 1 2 3 4
3 |Chemical DDT DDE DDD DDT ©DDE DDD DDT DDE DDD DDT DDE DDD DDT DDE DDD DDT DDE DDD DDT DDE DDD DDT DDE DDD
4 |Year! Depth! Joir D1E DID D21 D2E  D2D D3T D3E  D3D D41 D4E D4D 11T 11E 11D 12T 12E 12D 137 13E 13D 14T 14E 14D
141973  0-7.5cm 4.04 240 176 4.04 279 19 429 315 205 226 150 111 456 234 204 514 358 220 483 346 2.9
151873  7.5-15¢cm 291 173 116 448 277 182 366 240 173 316 1598 152 448 310 210 376 223 182 453 235 171
16 /1973 15-30cm 138 078 044 135 0593 064 140 083 058 140 082 071 1.82 120 0.8 130 089 078 157 100 0.70
17 /1874  0-7.5cm 316 195 118 3.85 260 1.87 316 210 170 3.03 157 143
18 1974 7.5-15cm 3.339 246 1.8 5.30 3.68 280 3.9 211 128 390 262 181
12 1974  15-30cm 140 0.88 064 1.68 103 072 117 051 072 2.01 147 111

20 1975 0-7.5cm 410 265 132 396 234 147 3.59 226 150 498 293 227 437 277 192 502 3.67 237 420 317 200 338 257 214
21|1975  7.5-15cm 446 3.21 253 376 213 1.96 L K . B .
22 1975 15-30cm 147 083 053 172 114 o071 198 121 100 160 128 054 205 1338 093 158 105 084 208 137 110 204 150 110
231976 0-7.5cm 443 320 219 345 198 138 3.23 194 148 3.13 197 177 358 262 203 407 285 209 343 244 1388 384 266 171

24 1976 7.5-15cm 413 266 173 4.01 305 196 413 3.00 172 4.00 237 149 287 172 104 3.65 210 155 517 324 217
251976  15-30cm 210 152 102 175 126 106 172 103 0.63 197 138 082 175 117 076 138 0.81 053 162 035 062
26 1977 0-7.5cm 3.07 248 157 354 223 155 317 222 158 393 260 178 338 240 148 3.07 221 161 325 243 162

27 1977 7.5-13cm 441 274 200 347 261 189 319 250 1.88 521 3.3 252 295 209 140 4206 350 222 295 163 104 527 330 252
28 1977  15-30cm 212 167 124 1.82 111 072 1.65 118 0.88 214 146 108 207 126 099 161 110 068 154 115 085 193 157 127
291978 0-7.5cm 472 347 256 478 355 282 2.8 176 121 355 238 170 354 273 179 402 229 158 331 258 190 432 309 192
30 1978 7.5-15cm 429 3.30 259 354 272 198 3.39 238 187 4.87 287 229 377 274 181 328 211 141 340 192 135 410 339 268
311978  15-30cm 1.87 147 093 151 057 067 167 120 079 178 113 084 165 112 0485 150 1.02 074 133 105 077 206 122 092
32 1979 0-7.5cm 3.07 243 169 454 303 202 364 232 171 3.7 324 1599 310 245 173 262 177 105 264 217 155 3.81 263 144
33 1979 7.5-15cm 371 226 164 453 343 211 384 253 216 349 266 185 266 178 122 495 354 233 313 206 157 313 212 184
34 1979 15-30cm 1.57 112 073 151 121 095 1.66 1.30 1.03 207 178 1.39 142 1.05 0.75 141 110 092 147 100 087 207 137 108
351980 0-7.5cm 4.07 2.8 236 416 319 239 255 179 146 3.22 230 170 285 259 152 319 243 185 243 1.86 132 246 181 136
36 1980 7.5-15cm 4.05 313 193 439 293 227 246 151 129 287 223 156 3.69 256 166 3.67 247 1.8 238 180 132 264 176 124
371980 15-30cm 204 174 110 226 143 119 191 133 089 159 121 079 174 112 081 189 124 085 120 092 071 168 125 087

381981 0-7.5cm 241 172 150 425 295 194 4.04 279 199 236 172 110 235 172 146 292 1.3% 123 253 187 1.23
39 1981 7.5-15cm 3.15 215 148 5.09 45 2397 5.01 331 228 322 223 148 411 309 156 299 236 168 416 263 213
401981 15-30cm 156 1.08 079 2.06 149 0.98 268 201 139 171 113 080 227 172 111 096 075 046 161 1.05 0.78

41/1982 0-7.5cm 338 230 185 316 254 163 323 240 172 401 277 208 342 273 18 300 230 163 256 205 157 260 172 110
42 /1982  7.5-15cm 4.00 255 141 409 260 205 3.28 233 159 352 255 141 377 286 168 3.88 250 203 372 240 139 410 288 183
43 /18982 15-30cm 1.76 117 o081 215 137 0.4 165 120 0582 165 113 063 155 118 080 169 126 097 214 166 126 1534 144 094
441983 0-7.5cm 3.56 260 168 3.02 271 180 261 222 136 419 360 207 233 161 059 236 185 105 212 148 108 297 221 151
451983  7.5-15cm 439 29 200 338 264 168 450 328 245 3.80 279 155 351 255 177 477 4.03 258 315 245 180 4539 338 213
461983  15-30cm 197 132 0351 264 218 118 195 143 113 3.09 173 111 156 116 0684 2339 170 115 133 0.S1 054 133 150 0397
47 /1984 0-7.5cm 3.08 251 196 3.26 228 144 229 172 122 391 267 188 253 146 102 292 216 152 242 170 109 275 157 119
43 /1984  7.5-15¢cm 391 2891 183 497 320 221 350 285 233 6.01 404 272 428 366 255 322 222 144 383 288 165 420 340 206
42 /1984  15-30cm 232 177 119 227 159 108 273 184 114 2325 124 085 155 0.89 059 174 1359 095 241 174 113 243 198 137

50 1985 0-7.5cm 251 1.8 118 2,67 151 134 212 171 121 272 152 131 207 150 098 260 172 112 222 159 099 272 201 143
511985 7.5-13cm 351 245 154 361 330 1.4 289 202 108 409 273 159 334 314 205 421 319 229 293 225 193 333 229 140
521985 15-30cm 219 180 100 231 170 104 172 132 080 207 151 054 176 102 066 175 126 0584 133 0.5 047 2183 173 119
531986 0-7.5cm 1.86 1.38 0.4 307 245 150 270 173 123 230 160 109 187 141 116 252 181 125 233 200 141 136 156 100
54 1986 7.5-15cm 322 244 151 5.08 394 253 3.09 236 138 3.8 269 150 311 223 171 335 285 188 345 241 138 254 236 181
551986 15-30cm 202 130 090 248 214 136 166 128 107 206 163 108 161 131 091 212 144 092 138 088 068 181 144 093
56 1987 0-7.5cm 273 222 1e6 278 192 140 174 144 051 260 205 157 184 136 076 241 181 134 221 154 093 130 133 086
57 1987 7.5-15cm 324 227 1s1 543 372 203 239 155 0599 510 387 255 314 225 125 394 310 208 273 182 133 3.07 201 119
58 1987 15-30cm 196 137 o074 178 138 030 131 096 063 231 186 133 219 147 102 212 153 030 166 127 0283 148 112 072
591988 0-7.5cm 217 155 098 2590 221 158 215 17 115 178 123 088 163 128 080 251 130 119 184 153 095 2.62 214 150

@
3

1988 7.5-15¢m 343 232 133 531 401 276 262 209 130 359 243 204 294 245 160 3.77 252 1.80 3.07 242 148 328 2738 139
611988 15-30cm 223 144 098 229 148 102 166 143 105 222 173 108 171 135 05 199 121 073 160 1.06 068 183 144 077
62 1989 0-7.5cm 326 271 1% 170 107 073 194 146 114 233 173 108 228 184 114 176 125 085 147 1.09 060 1.84 155 113
63 1989 7.5-15cm 423 345 280 334 231 155 248 181 107 398 28 169 267 193 101 280 219 144 293 198 125 283 206 137
64 1989  15-30cm 215 165 116 1.86 143 1.07 1.83 138 0.84 215 169 109 254 132 152 177 115 061 147 056 065 221 159 111
651930 0-7.5cm 248 197 116 228 158 0593 210 164 124 251 177 110 1.8 119 073 178 112 061 187 140 088 166 123 077
66 1930 7.5-15cm 4.66 3.71 247 333 225 117 430 3.00 152 340 2358 140 368 259 157 331 251 138 2.69 198 122 239 208 119
67 1930 15-30cm 253 1.8 122 223 210 122 1.8 129 0.80 331 205 137 215 153 088 175 127 07 160 1.04 055 178 122 082
681991 0-7.5cm 219 141 079 286 215 132 151 0593 055 258 160 108 214 140 108 229 162 100 1.82 125 104 166 130 0.5
69 1991 7.5-15cm 3.96 298 168 3.67 245 1.82 325 231 145 3.80 287 216 345 229 153 508 3.86 197 277 2.04 133 3.8 317 230
701991  15-30cm 240 197 127 207 151 107 213 142 051 3.09 219 134 147 0598 056 240 179 1.02 207 140 086 202 162 105
711932 0-7.5cm 174 121 070 130 143 101 167 107 085 1.69 113 070 118 0.4 056 133 107 066 138 112 067 214 157 124
721992 7.5-13cm 330 266 140 339 238 115 3.02 258 192 3.89 346 249 275 209 118 279 219 131 318 218 146 410 312 235
731992  15-30cm 217 152 109 223 147 09 1.66 111 060 249 153 084 167 147 059 144 115 068 153 120 079 206 170 0.89
741933 0-7.5cm 165 118 o066 174 110 066 139 107 068 1.8 114 075 170 131 103 133 0580 051 115 0.82 049 054 073 057
751993 7.5-15cm 344 246 173 415 3.04 197 295 202 121 433 334 188 280 233 159 311 203 125 284 200 121 321 217 139
76 1993  15-30cm 1.81 146 093 214 1.8 1.09 2.09 147 0585 222 165 0585 167 125 088 177 159 105 168 1.3% 101 220 134 0.76

Figure 3.35
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To open the data into a spreadsheet, use
the File | Open menu, and select the file
above. Then click Next in the Excel
wizard, and set the cell range to A4 to
avoid the first three rows of column
information as show in Figure 3.36. Then
click Finish.

Next open the Spread | Manipulate |
Reshape menu, and fill in the menu as
shown in Figure 3.37. All 24 columns
D1T..I4D are to be set as the Data

45

Select Cells from Excel Worksheet to Import

Preview of Selected cells: A4:Z76 (cells truncated to & characters)

Year! |Depth! [D1T | D1E | D1D
1970]0-7.5 cm| 4.15] 2.41] 1.9t
1870]7.5-15 < 4,82 2.82| 2.1¢
1970115-30 cm| 1.2] 0.771 0.5
1971]10-7.5 cm| 3.6] 1.97] 1.5:
187117.5-15 < 3.57] 2.43] 1.t
1971115-30 cm| 1.69] 1.21] 0.8t

£ >

Selection of cells in the worksheet to be used in the spreadsheet
() All cells

(®) Specified range: {e.g. BZ:AB250)

T < Back o Help
columns. Year and Depth are the row
factors. The column factors need to be :
created, so click the Create column factors Figure 3.36
button to give the spreadsheet shown in
Figure 3.38.
/.. Reshape Data EIE@
Available data: Data columns: (24) Row factors: (2) Column factors: (3)
Year _—
INE T Imigat
EH?QP;EDH 1D Depth Rep
Rep 12T Chemical
Chemical :%E
> 13T
13E
13D
14T
|4E
14D o Create column factors...
MNew column factors: (1) New row factors: (4) Factors to summarize: (0)
Chemical year ~
depth
imgation
m .

New data pointer: (Chem

| Summary to use: (8 Means () Totals

& = (x| [@

Run Cancel

Options... Defaults

[] Allow output factors to be redefined

Figure 3.37
=] Spreadshee... [0 fmem] Split Text Column C1 >
— = T : .
rRow|T 1 [T 2 [T 3 ¥ Split column: Save split text to columns
1 ~ 1 > Number of splits to save: 3 b
| D1E Spit Lsing Save in column names: Width
3|Dip Specified start positions w |||-,1-gaﬁDn V | |g[;. |
41 D27 |H | |ED |
S = ~
- B |Chem|ca| R | |ED |
7|o3T c7 80
8|D3E Positions counted from: ca &0
3| b3 ®) Left O Right )
10| pat Change text case in new columns
11 oac (®) Unchanged () Lower
() Upper (") Title case
12|40 oy Help
= or Trim spaces from splt columns
W
=z < Cancel Clear [ Convert saved columns to factors:

Figure 3.38

Figure 3.39
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e

The information on the irrigation, replicate and | = spreadsheet (Booka)* IEHEI@H
chemical is encoded in the name. So we can use Row ¥ c1 Birrigation Qrep | chemicar ¥
the Spread | Calculate | Text Split to split this into 3
factors for 1rrigation, Rep and Chemical as
shown in Figure 3.39 on the previous page. This
forms the spreadsheet in Figure 3.40 (after
deleting the unneeded columns c2 and c3) . We
can now use the Spread | Factor | Edit levels and
labels menu, as shown in Figure 3.41, to expand
the one letter codes to the longer descriptions
Dryland, Irrigated for Irrigation and

D1T (D ~

D1E

=1

D1D

D2T

D2D
D3T
D3E
D3D

W | Nl |wv| b |l w Nk
o
N
m

HiH I H O O 0| 0| 0|00 0|0 |0
ElRr R s edw W w R[NP PP
olm 4 olm Ao/ m A |9 |m|A |0 m|—A

DDD, DDE, DDT for Chemi cal. Note that rather 101047
than opening the Edit levels and labels menu i: :E
separately for each column, you can click the >> T
button twice to go from editing the Trrigation 12l ae
column to editing the Chemical column. This 25| 110
gives the spreadsheet shown in Figure 3.42 on the |{zIFT < >

next page. Then, back in the Reshape menu (see  Figure 3.40

Figure 3.37), you can put Trrigation, Rep and

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

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

Figure 3.41
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S ID -y 1and

D1E |Dryland

D1D |Dryland
D2T |Dryland

Dryland
D2D |Dryland

1

1

1

2

2

2

D3T |Dryland 3
D3E |Dryland 3 DDE

3

4

4

4

1

1

1

W o N || v | wWw(N| e
o
N
m

D3D |Dryland DDD
1@ |D4T |Dryland DDT
11 D4t |Dryland DDE
12 |D4D |Dryland DDD
13 |I1T |Irrigated DT
14 | I1E |Irrigated DDE

15 11D |Irrigated DDD ~
zliv ] < >
Figure 3.42
Spreadsheet [Loaded Data;1]*
Row |} year (! depth ! irrigation (| rep | Chem['DDD'] | Chem['DDE'] | Chem['DDT'] | |H
1| 1972 |@-7.5 cm  |Dryland 1 2.41 4.15| |~
2| 1978|7.5-15 cm |Dryland 1 2.16 2.82 4.82
3| 1972|15-36 cm |Dryland 1 a.57 8.77 1.28
4| 1971|8-7.5 em |Dryland 1 1.52 1.97 3.608
5| 1971|7.5-15 cm |Dryland 1 1.90 2.43 3.57
6| 1971|15-32 cm  |Dryland 1 8.85 1.21 1.69
7| 1972|8-7.5 em |Dryland 1 1.53 2.18 3.63
8| 1972|7.5-15 cm |Dryland 1 1.83 1.54 3.15
9| 1972(15-32 cm  |Dryland 1 8.65 8.84 1.37
12| 1973 |@-7.5 cm  |Dryland 1 1.76 2.48 4.84
11| 1973|7.5-15 cm |Dryland 1 1.16 1.73 2.91
12| 1973(|15-38 ecm |Dryland 1 @.44 8.78 1.38
13| 1974|@-7.5 cm | Dryland 1 1.18 1.95 3.16
14| 1974|7.5-15 cm |Dryland 1 1.85 2.46 3.39
15| 1974|15-38 ecm |Dryland 1 a.64 8.88 1.48
16| 1975|@-7.5 em |Dryland 1 1.92 2.65 4.18
17| 1975|7.5-15 cm |Dryland 1 2.53 3.21 1.46
18| 1975|15-3@ cm | Dryland 1 8.59 8.93 1.47
19| 1976|8-7.5 cm  |Dryland 1 2.19 3.20 4.49
zl-T < > :s

Figure 3.43



4 Calculations and summaries

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

4.1 Calculating numerical columns

Open the file 4. Calculate fo] 2 (=]
Grazing.gsh then from ||Final_Lwt-nitial_Lwt |[®
the menu select Spread | Avaiable data Final_Lwt -1 171 and | [ eas
Calculate | Column. The A Vanates =~lr
. [ Factors + | O]} or nes
Calculate dialog, shown :
[ Texts <||e=| > |>=| not is

in Figure 4.1, allows you [ Scalars

to enter numerical [ Matices =| [/ [in ][] | eor || int
expressions that that will L Fundions...

calculate a new column

USing data from the other Save result in: |Lwt_Change| | [] Display in output
columns. We'll use this to Display in spreadsheet: | [Grazing gsh]GenStat Data w

CaICUIate the Change in Tl 4 Cancel Options... Defaults
live weight as the

difference betweenthe ~ Figure4.

columns Final Lwt and

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

The resulting spreadsheet with [T Spreadsheet [Grazing.gsh] =N EoE =
the added Column |S Shown In row Uperiod BpLot W Treatment | Tnitial Lwt | Final Lwt | Lwt Change [}
Flgure 42 1|1 1|TE 122.5 146.5 24 |~

2 1 1 118.5 131.5 13

If you wish to examine the 3)1 1]Te 118 142 24
calculation used for the column at 4|1 1|TE 120.5|  148.5 28
a later date, then right clicking on il LTE 185 1735 >
the column and using the Column o e = o =
Attributes menu item will show the 13 e ol 1w aalv
expression (Figure 4.3). L < =

Figure 4.2
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YOU can edlt the CaICUIation Colurmn Attributes/Format for Lwt_Change e
In the C0|umn AttrlbuteS dl?log, Colurmn: Luwt_Change o T_I,Ip.e:
so for example if the grazing Heiils
. Mame: |Lwt_Change | Carcel
period was four weeks and N
you wanted the calculation Desciption | | “ppl
units to be grams per day, you |Desimak: [~ | widix Help
could change the expression Sheet...
to: Calculation: | 1000(Final_LwtIritial_Lwt)/28 | T Eorats
1000%* ( Fina l_LWt - Minirniuirn: I:I b amimnm: I:I Fill_
Tnitial Lwt ) / 28. ldentifying infarmation used in output: Diefault o DaoF t
— ate Format. ..
Juztification MHumeric Format
(@) Default (®) General
() Left () Scientific
() Riight () Fixed Hide
(") Centred (i Date
Recalculate
Colurmn created: 5-0ct-2017 12:54 pm
Colaurs

Figure 4.3

If you change the expression, then when you click Ok, you will get a prompt to update the
columns values as shown in Figure 4.4.

Genstat

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

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 | 7] 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\EI
Ru:uh'! File ! LaneNo i Sample T Treatment t
1|Rhizotron 1 5(1.1.5b.R.G |28cm Rhizosphere @M |
2 |Rhizotron 1 6(1.1.1a.R.G |18cm Rhizosphere GM
3 | Rhizotron 1 7/1.1.1a.B.G6 |18cm Bulk GM
4 |Rhizotron 1 8/1.1.4a.B.W |18cm Bulk WT
5| Rhizotron 1 9|1.1.2b.R.G |28cm Rhizesphere GM
Z[v « >

Figure 4.8
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Click anywhere within the Treatment column. This column contains text giving the
depth, source and plant type (GM = genetically modified, and WT = wild type). We’re
going to split this column into 3 parts. From the menu select Spread | Calculate | Text Split.
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.

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

Split Text Column Treatment >
Split Column: Save Split text to Colurmng
Treatment - Murnber of zplits to zave: 3 ~
Split uzing Save in Colurnn Marmes: Width
Space delimiter ~ |Depth vl |EEI |
B | la0 |
|F'Iant w | |EE| |
Treat Multiple delimiters az one
- C14 80
[ ]keep delimiters
C15 80

Delimiter staps on:

Left Right
Change Text Caze in Mew Columng
(®) Unchanged () Lower
() Upper () Title Caze

Trim zpaces from zplit columnz

Cancel Clear [“liCorvert zaved columns to fackors
Figure 4.9
[T Spreadsheet [Rhizotron Expt.gsh]* = o ==
T Treatment l Depth l Soil l FlLant :I
1|28cm Rhizosphere GM | 28cm Rhizosphere |GM 2
2|18cm Rhizosphere GM | 18cm Rhizosphere |GM
3| 18cm Bulk aM 18cm Bulk GM
4 (18cm Bulk WT 18cm Bulk WT
5| 28cm Rhizosphere GM | 28cm Rhizosphere |GM o
207 < >

Figure 4.10



52 5 Spreadsheet tables

The Combine Text menu

. Combine/Cencatenate Text Columns x
(FIgUI:e 411) can be used to Combine Calurnns Save into Text Column:
?Ombln_e several columns Numnber of Colurnns to Combine: | 2 ~ |ID “
Into a Slngle text column. Colurnnz o be Cambined: Start  Width ] Inset o -
The columns that are =, > nzert separator between texts
combined can be of any Tk . ®Space O Comme
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 i a0
used. Using the same fileas | . =15
1 1 H ok Apply Help
in the previous section Plant 1 a0 | ok |
(Rhizotron Expt.gsh) - : o Cancel | Clear
we can combine the _ .
information from the Trim zpaces before combining calumng

columns File and LaneNo  Figure4.11
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 File and & 1 :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 Fi1e column; this will remove the first 10 characters 16
(‘Rhizotron’ plus the leading space). Setting the width as 1 will just take the 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 will get the same result if we use the ;¢
start as position 10 with length 2, because the option Trim spaces before 5 v

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).

Open the Genstat spreadsheet file sheepLiveweights.gsh. This contains eight live
weights (Lwt 1 - Lwt 8) of sheep from two lines allocated to 2 treatment groups taken over
a year. Now select

the 8 Iive Welght ﬁ Spreadsheet [Sheepliveweights.gsh] E@
columns_. You can o | 1o Mine 1ot :
speed_thls up t_)y 1|0.3082 Low |Control 77| 82|8s.5|87.5 87| 71.5| s83(B| |~
selecting the first 2| @.317|Low |Control 65| 66| 78| 70|71.5| 70.5|58.5 *
one,_and then 3| 9.321|Low |Smartamine | 68| 78.5|73.5| 74.5| 76| 78| 55| 62
gro-lllg':lrl‘](ge;jevvz?léhe 4| 0.329 | Low [Smartamine | 65.5| B8.5 73 72| 74.5| 59.5 56| 61.5
selecting the last Figure 4.13

one (as shown in
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Figure 4.13).

Now select Spread | Calculate | Row summaries Calculate Row Summary X
menu (Figure 4.14. Choose the Row summary to Columns to Summarize:
calculate as Mean/Average and enter the Save In Selected calurns Al
column name as MeanLwt. Riow Summary to calculate;

L . . Apply

Clicking OK creates this column in the Mean/bverage i
spreadsheet, as shown in Figure 4.15. If you have Help
multiple summary statistics you wish to calculate, | ._ . [MearLu
you can press the Apply button and then change

. #dd zurnmary columnn to sheet
the Row summary to calculate and the Save in items
for each statistic you wish to calculate. Figure 4.14
=8 ol ==
Lwt6 | Lwt7 | LwtB | Meanlwt (F
71.5| 83| 85.5| 82.375|A
78.5| 58.5 *| §7.3571
78| 55| 62| G9.6875
59.5| 56| 61.5| 66.3125
Figure 4.15

NOtGZ |f y0u r|ght C||Ck the new Column Attributes/Format for Meanbwt
column, and choose the Column Column: - o Tupe: ox

. H H H H Varnate
Attributes item in menu, this will Mo [VisanLet ol
display the calculation that was used »

. Description | | Apple
to create the column as shown in
Figure 4.16 Decimals: I:I “wiidth: lzl Help
Calculation: |\r"h'1 EANS[Ip[Lwt1 ,Lwt2,Lwt3,Lwt4,Lwt5,Lth,Lwt?,Lwl|
Miirnurn: |" | b awirnuin: i |
Figure 4.16
You can create  |painters
a p_ermanent Painter name:
pointer to the
|Lwt e | Delete
columns Lwt1-8 T OF | o
US|ng the Pointers (;)ESCE; umn; D " Endame column: LEsing |:u:||nter name
menu. Select the o FE et':te TE'”?‘ES
8 columns as Oﬁi“ ors DE”: ; ® Numbers
previously and _ o 1 1
h | () Mon-date vaniates
then select ON . - Labelz of curent column names
Spread | Sheet | umeric [vanates & factors) o
. IJze curent column names az descriptions
Pointers t0 open
the dialog show
in Figureg4.17. Select columns. . Cancel Help

Figure 4.17
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You need to give a name to the pointer Calculate Row Summary e
(here it’s called T.wt. Now if yo.u select R ——— |T|
Spread | Calculate | Row Summaries the new —
pointer will appear in the dropdown list as || =alurmns in painter: Lut Cancel
shown in Figure 4.18 All rurmernc columnz
0 Al wariate columns Aol
Al factor colurnng il
Selected columng Hel
Columnz in pointer: Lit =P

Save | Cl4

Add summary columin to sheet

Figure 4.18
4.4 Forming Factors

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 zZealand
Income Survey.gsh, Which 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 !QuaLifE.cation Age | Hours | Income ! Marital lEtnnicit_v ¥
1 female |school 15 4 87 | never Euraopean 2
2 2| female |vocational 4@ 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 Euraopean
Figure 4.19
Wi tt t ize th . Codeto Groups Column Persenid O X
€ Wwant to categorize tne
Variate A into% grOUpS Ordinals| Break Points (I Levels ([T Labels Counts | |
ge
1 < 18 1| Youth 17
for people aged < 18, 18-40 , - ~T15a0 -
and 40+. Place the cursor S 0 Teor o
into a cell in the Age v
»
column and select Spread | "
Calculate | Code to Groups groves Column flame: e Gy |
This opens the dialog in b E |
Figure 420 Change the Limits are Lower boundaries
Groups Column Name to Ok, Cancel Reset = Ranges = Counts
Age Group and change Figure 4.20

the Number of Groups t0 3.

In the Break Points 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
entered. In the 1.abe1s column, change the label to vouth for the <18 group and 40+
for the >=40 group as shown in Figure 4.20.
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If you untick the item Links are Lower boundaries you put in the ]
. Age Age_Group
upper bound of each group, rather than the lower bound, starting
from cell 1. Clicking OK produces creates the Age Group e L7 outh
column in Figure 4.21. 48 | 48+
If you want to re-code individual items in a factor, variate or 3318 - 48
text to a new value use the Recode option. This lists all the unique 4|15 - 48
items in your selected column and then for each item you can
specify a new value. This can be used for changing values like 0 45 | 4o+
or missing value (*) to a new value, or to group levels of a factor 45 | 48+
together, or define sets of values for factor groups. 3618 - 48
Place the cursor in the factor column Qualificationand Figure 4.21
select Spread | Calculate | Recode to open the dialog in Figure
4.22. We'll recode the factor
Column Oualification by E Recode Column Qualification (4 unigue, 0 mis... O X
Combining the 4 IeVGIS none, T 01d Values T New Values Counts &
school, vocational and none none/school ¥
degree into just two levels - school T e €6
none/school and post vocational post school 67
school. From the menu select | d<&r== post school -l
Spread | Calculate | Recode. < >
Enter new Values as Shown in Recoded Column Mame: |Training |
FigUI’e 4.22 and enter the Create a: a Factor [ Recade to Mumeric
Recoded Column Name &S oK Cancel Reset Ordinals Fil..
Training. If Recode to Numeric
is ticked the new values will be  Figure 4.22
numeric. If Code as a Factor is i rearion —
ticked the resulting column will be a factor, otherwise |- 2u@tifteation F Traintng
it will be a text or variate depending on the setting of =~ | schoel none/school
Recode to Numeric. vocational post school
Figure 4.23 shows the dialog completed to group none none/school
the 4 levels int_o 2as spec_if!ed previously. The new vocational post school
column name is set to training, and when you click
. ) ; school nonefschool
OK, this will add the column to the spreadsheet just
after the column it was created from, as in Figure degree post school

Figure 4.23
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4.23. If we want to create

5 Spreadsheet tables

) A Recode Column Qualification (4 unique, 0 mis... O x
a variate from the T "
o ) 01ld Values HNew Values Counts
Quallflcatloncohﬂnn, . -
We can use the Recode o
menu again. Put the cursor | 3<h°et ! 65
inthe Qualification vocational 2 &7
column then select Spread | | degree 3 28
Calculate | Recode. Untick | )
Create as Factor and tick Recoded Column Mame: |Oua|_5cu:ure |
Recode to Numeric. Enter
new values and the column [ Create as a Factor Fecode to Mumeric
Name Qual Score as ok Cancel Reset Ordinals Fill...
shc_an in Figure 4.24. Figure 4.24
Click oK to add the
spreadsheet column shown in Figure 4.25 PR—
If you have two or more factors and you want to create a school
factor that indexes all the combinations of these factors, you | vecatienal 2
can use the Product/Combine menu. It saves time to select the  [none 8
factors you wish to combine by clicking on their column vocational 2
headings before opening this menu, as this fills in the factors | __;.01 1
and creates a default name for the new column. To createa | ;.. 3
factor that indexes both Gender and Marital status, select
these as in Figure 4.26 then Spread | Factor | Product/Combine ~ Figure 4.25
menu to get the dialog shown in Figure 4.27.
7] Spreadsheet [New Zealand Income Survey.GSH]* E'@
Row | Personid ! lQuaL'if'icat'ion Age | Hours | Income l lfthn'ic'ity t
1 1|female | school 15 4 87 | never European |[™
2 2 | female | vocational 48 42 596 (married European
3 3 [male none 33 46 4497 |married Maord
Fiaure 4.26
Combine Factors into Single Factor product ot 0 Gender Marital

Axailable data:

Gender
[ualification
b arital
Ethricity ¥

Mew Factar Product Marme:
Label zeparatar character:

Factaor Labels
(®) Only those Present

Cancel

Selected Factars:

female never

Gender
b arital

female married

male married

female never

female married

male married

|Gender_h-1 anital

female other

[ ]

() &l Combinations

Clear Help

Figure 4.28

Figure 4.27
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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.

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 5., X Value for Marital_Status aUtomatica"y
changes to 2 from 4 as the product of these
must be 8. Clicking OK then creates these two
factors at the end of the spreadsheet as shown

Factor to Divide: Gender_Marital w
Mumber of Resulting Factors

®2 (O3 4 5 5

in Figure 4.30.
Resulting Factors Mum Levels
Factor 1: |Sex | | 2 =
! Gender_Marital !Sex !Har‘itaL_Status
Factor 2: |Marita|_5tat|_|s | |4 .

female never

female married

male married

female never

female married

(SR N
{ T S T S B T )

male married

Figure 4.30

Factor levels product = 8 (should be 8)

X Cancel
Figure 4.29

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

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

[El Factor Sex (2 levels, 0 missing values) O e
Ordinals l Levels T Labels Counts Colour 2
1 1|Female 187 (o
2 2 |Male 93 (o
W

£ >
Ok Cancel Add Delete Sart Copy Pazte Find Replace | << »» | Clear

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

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

Standardize Factor Levels X
Sort factors in list by Standardize using
(®) Names () Sheets ®) | abels O Levels
Available data: Selected factors to be standardized:

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

-

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

X Cancel

Figure 4.32
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4.5 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 Summarize Spreadsheet X
Factors: Summary Groups:

then select Spread | Calculate | — oK

Summary Stats. Multi-select the > ||Oudliicaion Cancel

factors Gender, Qualification F— Help

and Marital and click ”  to Cary | Com Factor Using

®Min (O Median () Max
[CDwiam i > 1 level in a summary
Mo Obs Summary Statistics:

| Mean |C0untsofrows

Mean of Age

move them into the Summary
Groups field. Now click the Counts
button. Counts of rows will appear

in the Summary Statistics field. In Total | [Mean of Hours
the Variates field multi-select age, e
Hours and Income then click the
. . Std Dey
Mean button (as in Figure 4.33) and w
then click Ok. This produces the e
spreadsheet in Figure 4.34, which a
contains the requested summaries in
by group. The columns are prefixed Skewness
with a letter and then an underscore et | e e
for eaCh StatIStIC (m— for means Only keep factaor combinations which are present [ Print in Output
etC.), and the faCtOI’S Wlth f_. [] 5et as Active Shest [(] Merge into the Original sheet

This is to avoid the summaries Figure 4.33
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.

[ Spreadsheet [Book:2] = [ 3]
Row ! f_Gender ! F Qualification ! F Marital r_Count m_Age m _Hours | m_Income |}
1| female none never 8 28.125 23.75 341.25 |~
2 | female none married ] 37| 23.4444 337.111
3| female none previously 1 43 25 266
4| female none other 4 32.5 28.75 361.25
5 | female school never 18| 21.8333| 16.6111 278.111

Figure 4.34
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4.6 Subsets of rows

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

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

Restrict to a random set of rows > Duplicate Sheet X

MHew Sheet Type
(@) \Vector () Diagonal Matriz

(®) Number of rows 100 () Matrix () Table

Restrict to a random set of rows using

() Percentage of rows Syrnrnetric i atri () Sealar

[]5ubset on update Create unique column names
Only duplicate rows included by the restriction
Cancel [J 5et az Active Sheet
. Add to Boak.
Figure 4.35 New Book »
Cancel Help
We can then use the Spread | Manipulate | Figure 4.36

Duplicate menu to obtain the dialog shown in

Figure 4.36. It is important that the item Only duplicate rows included by the restriction IS
ticked (normally if the spreadsheet is restricted, this will be ticked by default). Clicking Ok
creates a spreadsheet similar to that shown in Figure 4.37.

[T Spreadsheet [Book:2]* =R =R
Row |Personid_ lﬁenn‘er‘_ l@ualifir:ation_ Age_ |Hours_ Incnme_!.’-‘iar‘ital_E !Ethnicity_ t
1 E female |wvocational 4@ 4z 596 |married Eurcpean &
2 3 |male none 38 48 497 |married Maori
3 4 [female |vocational 34 8 299 | never Eurcpean
4 8 |male degree 35 45 934 | previously | European
5 9| female |wvocational 38 26 624 |married Eurcpean

Figure 4.37
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Leaving the second spreadsheet aside, click Split/Subset Sheet: Spreadsheet [New Zealand I... X
101 1 1 1 a fi
the Orlglnal SpreadSheet agaln to glve it the ODSeéﬁtI;To multiple sheets (@) Subset ta a single sheet

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 Em::;::;:: Ir:|a.:em L%
select Random sampling as the Split sheet using

option. Set the number of samplesto 100 and
Weighting to <Equal>. Clicking OK will createa | > N
sheet like that in Figure 4.37, but the names will
end in _2 rather than _1 so that they are unique.

Split sheet using: | B andom S ampling e

Weighting: <Egual> e

Create unique calumn names

If we had the Operation as Split into multiple sheets, Use factor labels in column names

we would have obtained two sheets with a set of | addtoBook

100 random rows in one and the remaining 100 New Book >
rows in the second sheet. Cancel Help

We can also use the Split/Subset menu to split  Figure 4.38
the sheet into two data sets. To Create one . Split/Subset Sheet: Spreadsheet [Mew Zealand I... X
spreadsheet for males and one for females, click T
on the original spreadsheet again to give it the ®) Spiit into multiple shests () Subset to a single shest
focus then select Spread | Manipulate | Split/Subset. | spit sheet using
Select options as shown in Figure 4.39, ensuring
that you select Split into multiple sheets. Set Factor
Groups to Keep as <A11 Levels> S0 that each
level of Gender will have its own sheet. If you female
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.

Factor Groups w

Factor: Bl v

Factor Groups to Keep:

Create unique column names
Jze factor labels in column names

Clicking ok will create two sheets like that in Add to Book

Figure 4.40. New Baook ~
Cancel Help
Figure 4.39
.
@ o| 3| =
Row (Personid !Gender ,Qualification Age |Hours |Income ’MaritaL fer !Ethnicity t
E female | school 15 4 87 | never European A
2 2 | female | vocational l 40 42 596 |married European
3 4| female |vocational 34 8 299 | never European
4 3 [E] Spreadsheet [Book:3]* || ml=)
Row |Personid ender !Quallftcatwn Age |Hours |Income grital mallfEthnicity
6 9
1 male none 38 40 497 \married Maori A
7 12
2 6 |male degree 45 58 1614 | married European
8 a5 T [ .
3 8 |male degree 35 45 934 | previously |European

Figure 4.40
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5 Spreadsheet tables

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

- - o =1
Several of the Genstat Statistics - Summany Tebles _ B8R o
Avallable Data: W aniate: Groups:
menus can create tables (e.g., the ncome ey
Frequency and Summary Tables
items in Summary Statistics Qualfication ®
submenu or the items in the Wights:
Analysis of Variance submenu of the ]
Stats menU). These menus [] Dizplay table a5 percentage of Dverall Margin margin
generally have a Store button that [ et Margin
opens a dialog to specify what to e ClMotions et Petcertage Pon:
save and WhEther to dlsplay thls in [IMo. of Observations [ Miriirna
a spreadsheet. We will look at Means [ Masima Ee———
creating some summary tables WiElEes el
from the Summary Statistics menu. []Standard Deviation U Multiple-Response Tables >»
Open the Spreadsheet flle New 3| XK Fiun Cancel Defaults Stare...
Zealand Income Survey.gs.h Figure 5.1
then select Stats | Summary Statistics Summary Tables Store Opfions %
| Summary Tables. This will open the dialog Save
shown in Figure 5.1. Now if we want the means | H™
of Tncome over the Gender groups, we fill in “°' of Bbsenvatons :
the menu as shown (by double-clicking e i
. ¥ariances
Income and then Gender). Now click the Store - _
. . . . Standard Deviation In:

button which opens the dialog in Figure 5.2. CJMedisns
Select No. of Observations, Means and Standard [ Guentles
Deviation then enter the names as shown in [ birima
Figure 5.2 to store these in 3 named tables. At [ Masima
the bottom of the dla|0g tick Display Tables in [(]5tandard Ermor of Mean
Spreadsheet using and click OK to close this [ Skewness
dlalog [ Standard Eror of Skewness

[ Kurtosiz

[ 5tandard Error of Kurtosis

Digplay Tables in Spreadsheet using:  Calumn famat

S Generate Mames | 0K | 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] -way Tables IEI-@
list then select Table margins Row | Gender | Count | Mean

background from the Display items list. 1| female 438.505| 271.236) |~
Use the colour selector to specify a 3 |male = m=n o= ser e
different colour then click OK. 3| Margin 200] 575.36| 346600 |
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
ta_ble by e|ther dragg”']g Row [! Gender I"IEVF'I:”h%rIiﬂ'IiiEd previously other Margin +
the cender column 1| female a11 ' 2 == 872 525.917 479| 438.585| |~
aCrOSS tO a position after 2 |male 629.455 831.613 797.333 833.333 732.817
one Of the marital StatUS _L;Jﬁ"lar‘glrl 528.364 6@7.786 542,238 638.3857 575.36 v
. z (v < >

columns (as shown in
Figure 5.6) or Figure 5.6
a|tematlve|y by dragglng ri Spreadsheet [Book;5] 2-way Table Mean™ E\@
the never column before the Row [! Marital 3 | female male Margin t
Gender column. This gives the 1 411.273| 629.455 520.364| |~
spreadsheet displayed in Figure 5.7. 2 | married 429.872| §31.613 607.786

3| previously 525.917| 797.333 642.938

4 | other 479 833.333 639.%5?

5| Margin 4338.585 732.817 575.36 v

ki < >
Figure 5.7
If you want to change the number J
OfldeCImaI places Ina COIUmn Edit Multiple Column Attributes x
select Spread | Column | E—— ] win ]
Attributes/Format. To do this for o _
Justification MHumeric Format Factar Farmat Gt
a" Co_lumns' Se_IeCt them by (®) Unchanged (®) Unchanged @) Unchanged
C||Ck|ng on thEII‘ headlngS () Default () General () Ordinals Date Fomat...
before using this menu. This OLet O Scientific O Levels
will open a dialog that lets you | © Fidft O Fixed O Labels
change the attributes of all O ferted O bate [ Femave desciptions
Selected COIUmnS as ShOWﬂ in |dentifying information wsed in Output: <Unchangeds w
Figure 5.8.
g Cancel Help

Now close the two-way tables.
. Figure 5.8
Tables with up to 9

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

4. Summary Tables EI = @
Aailable Drata: W ariate: Groups:
E thinicity Ihcame Gender
Gender M arital
b arital Qualification

Hualification F

W eights:

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

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

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

Fig

ureb5.11
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Columns in a spreadsheet can be hidden by selecting Spread | Column | Hide/Show as
shown in Figure 5.12. You just need to double-click any column in the list to change its
attribute from Show to Hide or vice-versa. Here in the dialog the Margin for
Qualification 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
Show  degree

S |

257.761| 497.473

266.965 26.163

Cancel

Hide Show

Show Al 243,418 | 345.368

45,8213 121.96

74.9533| 537.481

t

M

Figure 5.12

When there is a hidden column the dividing line between

columns is thicker. If you double-click the divider between the | vecationar | cezreecii]
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 5.13

oo e |

~

Figure 5.14

renamed so that the original factor that was used to create the

table is not redefined with a different label order.

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
numbers of observations in the cells making up the
table, then some summary statistics (e.g., means)
may not be the same as the margins from the
Summary Statistics menu as all cells are given equal
weighting when forming margins through this
menu.

Calculate Table Margins

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

[Jcreate table in new spreadsheet

Cance

Figure 5.15




5.2 Tabbed-table

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.

S
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. 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':'acj:ltals [ Medians [uantile Percentage Point:

[ Ma. of Obsereations [ Mirirna 2575

— )

Means |:| M axima Graphics...

[1+anances [] Quantiles

L More... Multiple-Response 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.

Sumnmary Tables 5tore Options
Save

[ Tatals

Mo. of Observations
[JMeans

[V ariances

[ Standard D eviation

[ Medians

[] Quantiles

[ Mirima

[ Mawima

[ Standard Errer of Mean

[ Skewness

[ Standard Error of Skewness
[ Kurtosis

[ Standard Error of Kurtosis
Dizplay Tables in Spreadshest uzsing:

Generate Mames

X @

Mean

5D

T abbed farmat

o]

Jﬂ‘jjjjjﬂ female | male |

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

Margin |

Row | Marital none

school

vocational | degree | Margin

never

18 14 a4

married

13 15 39

previously

4 12

-]

other

MW M

2 12

wo s w | R |

Margin 22

39 35 11 187

g

Figure 5.18

Cancel

Figure 5.17
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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 to list the
available factors. Double-click the factor
Qualification to putitsgroups 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.

5 Spreadsheet tables

Create Tabbed-table Bock

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 382 670 609 57@ 536
3 [Margin 368 483 438 431 425 -
2l < >
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 Create tabbed-table from _
i . () Single 3+ way table (®) Multiple 2+ way tables
then select the Multiple 2+ way tables option.
To put the statistics in the Count, Mean and ATz i oo
Count

sD tables into a single tabbed-table, set
options as shown in Figure 5.21.

Mean
5D

Mean

5D -

Combined table name: | Stats

Cancel

X2

Figure 5.21
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C|ICkI!’]g O.K produces [l Spreadsheet [Book:11] Tabbed Table Count* ==
the table In Flgure 522 A ﬂﬂﬂﬂ Count:Income I Mean:Income | SD:Income: |
Wlth the various StatIStICS Row ! Gender ! Marital none | school | vocational | degree | Margin [
aCross the tabS 1| female never 3 18 14 4 44 |~
Th's now has a” the 2| female married ] 13 15 2 39
V8.|U€S from the thl’ee 3| female previously 1 4 4 3 12
tables in a single Genstat 4} fenate |other ¢ ol S S
R 5| female Margin 22 39 35 11 187
tabIeWIth an eXtra 6 |male never 7 21 18 6 44
classifying factor for the 7| male  |married 7 5 12 7 31
StatIStICS (Tabs). 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
i | cdf < > 4
Figure 5.22
Reorder Table Factors ot
We can now use this table with other Classifying Factor Order:
spreadsheet menus to display the statistics side 4: Qualification
by side in rows or columns. 2 dender
. - Marta
Select Spread | Manipulate | Reorder table. Set t_he 1 Tahs Cancel
factor order as shown in Figure 5.23 then click
OK to produce the spreadsheet displayed in Figure Help
5.24.
Top
Up
Diown
E ottom
Figure 5.23
[l Spreadsheet [Book7] Tabbed Table Stats, Qualification = none® [ 3]
ﬂﬂﬂﬂ none | school | vocational | degree | Margin |
Row ! Gender ! Marital 1 Count:Income | Mean:Income SD:Income Margin +
1| female never 3 341 285 * |~
2 | female married 9 337 137 *
3 | female previously 1 266 * =
4 | female other 4 361 139 *
5 | female Margin 22 348 156 *
6|male never 7 382 238 *
7 | male married 7 678 249 *
8|male previously 1 6089 & =
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
=z [I-] < >

Figure 5.24




6 Bookmarking and comments

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

text windows or
spreadsheets. This is

Sulphur Bookrnark Y alues that are

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

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

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

open the spreadsheet file
Sulphur.gsh.

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

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

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

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

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

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

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

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

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

Comparizon with value uzing colour

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

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

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

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

sequentially, so if a cell

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

Conditional Fermatting of Mumerical values H

Calurmn: Sulphur o

Colour cell. (@) Text () Background

Shading b asimnm:

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

Individual spreadsheet cells can also be made temporarily missing (the value is retained
in the spreadsheet but is set to missing in any calculations or statistical analysis), so that
individual values can be excluded from an analysis. An example of where this could be
useful is in an Analysis of Variance where, if you restricted out a row you could get a fault
that the design is unbalanced. Analysis of Variance is discussed further in Chapter 6 of the
Introduction to Genstat for Windows Guide (you can find this under the menu Help | Genstat
Guides). In Chapter 3 of the introduction guide, when the values were transformed to
logarithms, Genstat produced a warning that it could not calculate the logarithm of 0. So,
this is a case where we may wish to make this value temporarily missing before making a
transformation.



72 6 Bookmarking and comments

To make this value temporarily Temporary Missing Values X
miSSing select Spread | Column | Cellto change Close
Temporary missing values to open the Column: Suiphur ~ = o
dialog shown in Figure 6.5. Here we SR _
have selected sulphur and entered row Nomal | | Find Next

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

Click Missing to change the cell value ~ Figure 6.5

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

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

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

has an asterisk appended to the value in the

cell. Figure 6.6

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

6.1 Exercise

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

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

Using the Conditional Format menu highlight the values for insecticide 2 in blue and
the values for insecticide 4 inred. Clear the conditional formatting.
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Within Genstat you can have multiple spreadsheets contained within a single book. Each
spreadsheet is contained on a separate page in a book and is known as a sheet. Each page
has an associated tab displayed above the sheet containing the name of the sheet.
However, if a book only contains one sheet, then no tab is displayed. For example, each of
the Genstat spreadsheet files opened in previous chapters is opened as a single paged book
and hence no tab is displayed.

. Create new spreadsheet X

E Spreadsheet

nnnn) A
0 T -

Vector Scal Tabl |—|
ector calar able Columns: m
Matrix Symmetric Diagonal
Matrix Matrix
From From Excel ODBC Query [Jset as active sheet

Clipboard Create in book

@ New book v
3 New book
Stored ODBC From Server

[ T e | [ Mimba

Cancel Help

Figure 7.2

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 =) Spreadshest [ o (o= o)
Sheet2. In sheet2, rename the columns as shown in WA Y Heath1 | Sheet2 |

Figure 7.2 by double-clicking the column heading c1

. . . ) Row| ID | Year ¥
and typing 1D into the Name field, then repeat with . 21 1903 =
column c2, changing the name to vear. Now enter , o 1902
the data values into the cells as shown. The current

3 14| 1994 W

sheet is identified by the highlighted tab, which is = <
Sheet2. To view another sheet within a book, click -
the sheet’s tab or use the arrow navigation buttons on ~ Figure 7.1
the top left of the window.
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If @ book contains many SheEtS’ the QUICkeSt Select Sheet in Book: C:\Program Files\Gen...

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

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

Spreadsheets can be moved or copied within abook  |Rename Sheet: Sheet2 X
or into other books. To illustrate this, we will add the [Vea
data from the file Health?2.gsh into a new sheet in
the current book. Open the file Health2 . gsh then Cancel Help
select Spread | Book | Move Current Sheet. This opens the
dialog shown in Figure 7.5, where we have selected Figure 7.4
Health1.gsh as the book to which the data from Move: Spreadsheet [Healthz.geh] »

Health?2.gsh are to be moved. Click OK. Genstat Hove shoct to book

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 shown in Figure
7.6.

Sheets can be deleted from books by selecting conee £k
Spread | Book | Delete Sheet, then selecting the sheet

Figure 7.5

to remove from the displayed list.

Alternatively, you can use the mouse to delete | [ Spreadshest [Heakthl.gshl.. | = | =1 [[5]
sheets. Click and drag the sheet outside the WM Healthl | Year | Health2 |
book then release the mouse. This creates a Row | I0_2 [MExercise |Pulsel |Pulsez | [
new spreadsheet which you can then close 1 mod 26 28| |~
without saving (this deletes it). Similarly, - > | mod = =7
sheets within a book can be reordered using . 3| high os| 176
the mouse. Click and hold the tab you want to A = Tom 20 a8
move then drag the sheet to a different - o - "
position. The cursor will change to a hand

with a grid, and a small yellow triangle will 6| 7|mod 8l 72
appear above the tabs indicating the position ! 8 | mod " AN
where the sheet will be placed. When the s z
yellow triangle is in the required position, Figure 7.6

release the mouse.
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Figure 7.7 shows Hea1th2 being dragged 7] Spreadsheet [Heslthl.gshl.. |- ) ]
into the position between the other two sheets. PEOEE Heanhg Year | Health? |

An alternative way to reorder the sheets

. ] " Row | ID_2 !Exek_—% Pulsel | Pulse2 | |F
within a book is to use the menu available by ; - "
selecting Spread | Book | Reorder Sheets. E| mo 36 58

2 2 [ mod B2 158
3 3| high 9B 176 | |y
Sheets can be split into new books using 2]~ < >

the mouse or menus. To split the sheet called  Figure 7.7

Health?2 into a new book, we select
Spread | Book | Split ThlS OpenS the Split Book: C:\Program Files\Gen22Ed\Data\Health1.gsh X

- - - Select sheets to split into new book Selected sheets:
dlalog shown in Flgure 7.8. Here we [Health1.gsh]Health1 [Health1.gsh]Health2

have selected the sheet [Heatth1.gsh]Year
[Healthl.gsh]Health?2, and
clicked on to move this name

into the Selected Sheets list. The <
Action for Selected Sheets option is set
to Move, so that the sheet will be

B

removed from the book. (If we Cxle s B e
selected Copy this would create a Bz 5 ;m I
copy of the sheet in anew book and | Fies o S pReE R
also keep the sheet in the original o Cancel
bOOk.) Clear Help
Clicking OK splits the book into Figure 7.8

two books (see Figure 7.9).

Sheets can also be split e
from books by left-mouse E L= [E ] =]

clicking on atab, dragging the ~ M4Ik1 ¥ Hesti | vear |

cursor off the spreadsheet and | Rew | I0_1 | Year{ - |
. 5 dsheet [B 47 : -EI :
releasing the mouse (see 1 199 (2 opreadshet Boolsd]

Fl ure? 10) 5 10| 199 Row | ID_2 !Exer‘cise Pulsel | Pulse2 +
9 s ; 2l 199 1 mod 86 88| [~
The best way to save 217 2 2| mod 82| 150

Genstat books is as a Genstat 3 3| high 96| 176

Book file (*.gwb). In this
format all the sheets are saved
to the file together with any
associated information. Also, Genstat | [ Spreadsheet [Health1.gsh]... (==

Figure 7.9

books can be saved directly into M A2 M Heatht | Year | Heaith2 |
multiple worksheets within an Excel Row | 10_2 ({Exercise | Pulsel |Pulsez | [}
file (*.xls) using File | Save As. The 1 mod 26 zg| |~ %
Genstat gwb and Excel formats are 5 > | mod a2 158
the only two formats which enable )
. ey - 3 3| high a5 176
you to save multiple sheets within a 27 <
book. Alternatively, individual sheets
from a book can be saved as a Figure 7.10

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

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

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

Cancel Help

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

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

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

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

cardata.mdb and contains data on 33 cars ¢ i
recorded in 1997. You can find this file in the Keanod
same folder as the other example data files, [
C:\Program Files\Gen22Ed\Data.

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

C:\Program Files\Gen22Ed\Data and el . e e e
click on cardata.mdb to open it in Access. E,L Corbta brovee
Using Save As... save a copy to a writable —

location, for example your Documents folder.

Selecting the File Data Source tab in the dialog

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

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

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

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

R < Back Cancel
in the menu.

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

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

Clicking on Select opens a browse
menu (see Figure 8.6) where we have
selected the file cardata.mdb. (Note:
we have previously saved a copy of
cardata.mdb from C:\Program
Files\Gen22Ed\Data to the
Documents folder, a writable location).
Clicking on OK selects the file and
displays the name in the Database
options (see Figure 8.5). If the database
is password protected, you can click on
the Advanced button to specify a

8 Reading and writing to databases

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

Figure 8.6

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

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

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

ODBC Data Query - Select Data

Select the columns to include in your gquery.

Table:
TABLE: CarData

Available columns:
N: 1D

N: Price

M: Moylinder
N: Power

N: Max MPH

N: Zera_60
M: Ins_GP
N: Ave_MPG

Select all

Help < Bacl

Figure 8.7

Selected columns:

Car
Price
Mac_MPH

Clear

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

would with a single table. In

Figure 8.7 we have selected

the table carbata, and from | L0 e

the Available columns, we have Fros < 10000

made a multiple selection

Car, PriceandMax MPH.

Fitter the data to specify which rows to include in your query.
K you don't want to fiter the data, click MNext.

Clear

-

We have then Clicked on Awvailable columns: Awvailable functions: Cperators:
to copy the selected columns | G il vnseeiée 8 Eﬂt”i'iul.us - 8
across to the Selected colUMNS | iginger | fresreld v | Gresterthan v
list.

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

use the lists of available columns, functions IR AL

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

the name price from the Available column New book v
list puts the name in the edit field for the
expression. Similarly double-clicking on
‘ler)s than’ in the Oerators list puts ag‘<’ b < Back Conce
symbol into the expression. Finally, we type
10000 and click Next to continue.

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

Browse...

[] Set as active shest Expected number of rows:

Figure 8.9

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

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

Save

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

Figure 8.10
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| 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 [Cardatat.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|8 5281 10.2
correct access rights to do this. There are three 4| 4|BM Z3 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, L BpErEs TreaEsis i
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. Create New Table in ODBC Database
Double-clicking on the Car Data DSN in the New table name: | NewCarData
File Data Source list on the Data Source menu [T———— —
opens the menu in Figure 8.13. Here we have Exating tables in datzhase:
entered the name NewCarData for the table that | [FERsss =
is to be created in Access. By default, all the MOACEs

columns are transferred into the table. However, MSysQueries
- M SysRelationships
you can select specific columns from the
spreadsheet to be transferred by clicking on the ¥ inchade i exchided fesiicted) rowsin tahle
Select columns to be in table button. [¥] Stap table craztion on any erors

Figure 8.13
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Clicking OK adds the new table to the
database, and on successful completion of the
process a prompt appears as shown in Figure
8.14. When columns are transferred to the new
table in the database, the same column names

Genstat

Table MewCarData was created successfully
and contains 30 rows

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

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

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

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

Matches...

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

Browse. ..

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

a location to save the export link information.

Clicking ok prompts you with confirmation dialog shown in Figure 8.18 and inserts the

rows from the spreadsheet into the database as shown in Figure 8.19.

Genstat X B8 MewCarData — Od >
1D - CAR ~| ZERO 60 - [+

o 3 rows successfully added to Table MewCarData 27 skoda Felicia 15.6

28 Vauxhall Corsz 13

29 Vauhall Astra 13.5

30 Vauxhall Vectr 12.9

Figure 8.18 31 Volvo 540 1.8 10.5

32 VW Polo 17

33 VW Golf 15.9

The final method of writing to a database is 22 Peugeot 106 XI 18.5

to update existing rows within the 23 Peugeot 306 14.9
database. The file Ford.gsh contains data 24 Peugeot 405 §i 124 [~

from further testing on Ford cars where the | Record: 4 4 12 0f 33

L I

Searcl

'_[ime taken to reach 60 mph ha§ been _ Figure 8.19
improved on all models. Opening the file

Ford.gsh into Genstat, gives the spreadsheet shown in
Figure 8.20.

From the menu select Spread | Export | Merge with
existing Database Table and double-click the Car Data
DSN on the Select Data Source dialog. This opens the
dialog shown in Figure 8.21. Select NewCarData from
the Merge data into table list. Each car has an 1D number

FH Spreadsheet [Ford.gsh] [ = || = |[=5]
Row| 10 [T car ZERO 60 t
1 Ford Ka 11.8 -
2 12 |Ford Fiesta 12.8 :
3 13 |Ford Escort 12 J
A | ca >
Figure 8.20

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 columns.

As with the dialog for

Insertlng rows |nt0 a database! Merge data into table: NewCarData

you can save the export link Number of columns to match:
information in a Genstat ODBC | ©' ©2

Link file (.glk) to automatically | e s e
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

CAR

Extra rows from sheet:

() Do net transfer these rows

location to save the Genstat (O Addin extra rows only if matched
ODBC Link file. A description ® Transfer al exira rows
of the other options on this Slsce o0

menu can be found by clicking

[N 4L - Lsers'\Vanessa\Documents \ODBC2 gl

Merge Sheet D:\Trunkinstallsets\Data\Ford.gsh into ODBC Database

Select columns to transfer...

With table column:

Update columns in table:

(®) Using names in sheet
() Using specified matches Matches...
Add unmatched columns to table

Stop

Browse...

X

S
Cancel

Help

On any merge emrors

on the Help button. Figure 8.21




8 Reading and writing to databases

83

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.
GGenstat x ZH MewCarData — O bt
1D - CAR ~| ZERO 60 =~ |=~
o 3 rows were successfully updated in Table NewCarData 10 Fiat Cinquecer 17.8
11 Ford Ka 11.8
12 Ford Fiesta 12.8
13 Ford Escort 12
. 14 Honda Civic 10.3
Figure 8.22 15 Isuzu Trooper 11.5
16 Jaguar Daimler 6.8 |~
Record: M 1 of 33 L Search

To run a Genstat ODBC Link file to

automatically insert rows or merge data into a

Figure 8.23

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

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

file).

Update ODBC Database using specification in GLE file X

Export file: |'-.Users'-.‘-Ianessa'-.Dn:ncuments'-.DDBCE.gIk” 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 \Data Ford.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. SPTL.OAD
reads in gsh and gwb files only, but 1MPORT reads in these plus files of all formats
supported by the spreadsheet (Excel, R etc.). spL.oAD can read in all pages of a gwb,
although the sHEET parameter can be used to specify just particular sheets to be read in.
The following command reads in just two of the sheets in file Portmatrices.gwb:

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

When using 1MPORT with spreadsheet files, the SHEETNAME and CELLRANGE parameters
can be set to read in just a specified block of data, as you did in 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;\
Vl1l=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 1,SoldDog 1);\
DATASETINDEX = 1998,1999,2000; \
UNSTACKEDVECTOR =CostDog 101,CostDog 102, \

CostDog 103, SoldDog 101, Soldbog 102, SoldDog 103

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

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

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

DDEXPORT [METHOD=command] \
"[OPEN ( (' 'C:\\Program Files\\Gen22Ed\\Data\\Bacteria.xls'")]"
DDEXPORT [METHOD=command] '[WORKBOOK.INSERT (1) ]"'
DDEXPORT [OUTFILE='Bacteria.xls';SHEET="'Sheetl';\
ROW=1; COL=1] crop,counts
DDEXPORT [METHOD=command] '[SAVE()]'

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

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

— — o/

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

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

SAVE () ] Save the current workbook

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

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

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

(
(
(
(

DBIMPORT GDBFILE='C:\\Program Files\\Gen22Ed\\Data\\Queryl.gdb'

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

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

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

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

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

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

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

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

"Create the new table in the database"

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

TABLE='"'NewTable'

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

"Create a text containing the 5 file names."

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

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

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

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

indicating source."

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