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Introduction

Welcome to KaleidaGrafth You have purchased a thoughtfully designed graphing tool which provides th
most powerful visual displays of quantitative information available in either the Windows or Macintosh
environment. Through our documentation, you will learn how to develop accurate journal quality graphs
mathematically transform even the most complex data into elegant but functional graphical displays.

About this Manual

This manual contains detailed cross-platform information about the KaleidaGraph application. It provides stej
step instructions for thé/indows and Macintosplatforms. Wherever there is a difference between the two
platforms, it is noted in the text.

The manual assumes that you are familiar with basic operations, such as clicking, double-clicking, and draggi
also assumes familiarity with the components of the user interface, such as menus, windows, dialogs,button
check boxes. If you are not familiar with these terms, review the documentation that came with your comput

Organization of the Manual
This manual contains examples and procedures for common tasks, such as entering data, creating plot:
applying curve fits. The following is a brief overview of the chapters and appendixes in the manual:

» Chapter 1, “Getting Started,” discusses system requirements, installation, and several basi¢ conc
including opening files, getting help, and quitting the program.

* Chapter 2, “Guided Tour of KaleidaGraph,” provides a tutorial for generating a data set, creating ¢
editing Scatter and Column plots, and placing the plots in the layout window.

*  Chapter 3, “Working with Data Windows,” discusses how to navigate, make selections, add anc
delete rows and columns, and format columns in the data window.

* Chapter 4, “Working with Data,” discusses how to enter, import, edit, sort, and export data in th
data window.

* Chapter 5, “Analyzing Data,” discusses how to view column statistics, bin data, and analyze dat
using a number of parametric and nonparametric statistical tests

*  Chapter 6, “Working with Formula Entry,” discusses how to use the Formula Entry window to
perform calculations in the active data window.

* Chapter 7, “Creating Plots,” discusses the different plot types, creating a plot, and generating sin
plots.

* Chapter 8, “Working with Plots,” discusses how to modify the plot, including the axes, ticks, grid
markers, and plot color.

»  Chapter 9, “Working with Plot Tools and Objects,” discusses the plot tools available in
KaleidaGraph, in addition to creating and editing text labels and shapes.

e Chapter 10, “Working with Curve Fits and Error Bars,” discusses how to add curve fits and error b
to a plot.
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*  Chapter 11, “Importing and Exporting Graphics,” discusses how to import graphic objects into a p
and export the plots to a printer, file, or another program.

e Chapter 12, “Working with the Layout Window,” discusses how to use the layout window to plac
multiple plots on a single page.

* The Appendixes contain information on the program commands, settings files, and toolbox
shortcuts, as well as general reference information.

Learning KaleidaGraph

If you are new to KaleidaGraph, it is recommended that you take the guided tour in Chapter 2. This tutol
guides you through the process of generating a data set, creating and editing two different plots, and ple
the plots onto a single page. Other topics in the tutorial include modifying the legend, using Formula Ent
applying a General curve fit, and modifying data in a saved plot.

Once you start using KaleidaGraph, you can refer to the manual and the online help for step-by-step
instructions to complete specific tasks. The online help also includes detailed information on the comma
and dialogs available in the program.

Conventions
This manual uses the following conventions:

* Instructions for choosing commands are displayed in bold type. Levels are separated with a gre
than symbol (>). For example: ChodSellery > Linear > Line.

» Dialog buttons and options are displayed in bold type. For example:@ick

* Keys that you should press appear in bold type. If joined with a plus sign (+), press and hold the 1
key while you press the remaining keys. For example: ksPeriod.

Contacting Synergy Software

To receive technical support and upgrade information, either fill out and send in the registration cam inclu
with the software or access our web site and register online.

If you have any questions concerning KaleidaGraph, please contact us at:

Synergy Software
2457 Perkiomen Avenue
Reading, PA 19606-2049 USA

Phone: (1) 610-779-0522
Fax: (1) 610-370-0548

Internet addresses:
Sales/Upgrades: sales@synergy.com
Tech support: tech@synergy.com

Web sites: www.kaleidagraph.com
www.synergy.com




Introductior

Please feel free to check our web site periodically for:

Product descriptions

Technical notes

Frequently asked questions
New release information
Downloadable upgrade patches

And other topics of interest
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Getting Started

Chapter 1

This chapter lists the hardware and operating system requirements and explains how to install KaleidaG
onto your computer. It also covers some basic concepts, including:

»  Starting KaleidaGraph.

e Introducing the data and plot windows.

*  Opening saved files.

*  Opening KaleidaGraph files on another platform.
e Getting help.

e Setting preferences.

e Quitting the program.

1.1 System Requirements

Windows Version Macintosh Version

* A Pentium PC or faster computer equipped | = A Power PC running System 8.6 or later.

with a CD-ROM drive. CarbonLib v1.6 will be installed if it is not
* Windows 98 or later (including Windows 2000, present.
NT, ME, and XP). * OS X users should have OS 10.1.3 or later.
» 32 MB of RAM. Additional RAM is e 15 MB of free RAM is recommended.
recommended and increases KaleidaGraphis, 1550 B free hard disk space.
performance.

* 10-15 MB free hard disk space.

1.1 System Requirements i
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1.2 Installing KaleidaGraph

This section describes how to install the KaleidaGraph software on both the Windows and Macintosh
platforms. A section containing uninstall instructions is also included.

L.2.1 Installing the Windows Version

The installer creates a new folder on your hard disk containing the KaleidaGraph software. If you are
upgrading from an earlier version, your existing KaleidaGraph files are not affected.

To install KaleidaGraph on your hard disk:

1.
2.

Quit any other programs that are currently running.

Insert the KaleidaGraph CD-ROM. If AutoPlay is enabled on your system, the CDSetup prograt
starts automatically.

If it is not already running, launch tkE®Setup program and clicknstall KaleidaGraph.
Alternately, you can ruKGSetup to install the software.

Proceed through the Welcome screen, ReadMe information, and license agreement.

Specify where to install the KaleidaGraph program and its related files. To specify a different
directory, clickBrowse When you are finished, clidkext.

Choose the type of installation you want to perform and bleokt to install the software. The
choices are:

* Typical - installs all of the KaleidaGraph files.
* Compact- installs only the files needed to run KaleidaGraph.
*  Custom - allows you to select which components to install.

The installer will display a window so that you can submit your registration information. The
registration form can be submitted by email, postal mail, or fax. By registering the software | you w
receive free technical support and upgrade information.

Once all of the program files have been installed, a message is displayed to let you know the
installation of KaleidaGraph is complete.

3 1.2 Installing KaleidaGraph
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L.2.2 Installing the Macintosh Version

The installer creates a new folder on your hard disk containing the KaleidaGraph software. If you are
upgrading from an earlier version, your existing KaleidaGraph files are not affected.

To install KaleidaGraph on your hard disk:

1.
2.
3.

Note:

Insert the KaleidaGraph CD-ROM.
Double-click theKaleidaGraph 3.6 Installer icon.

Proceed through the Welcome screen, license agreement, and ReadMe information to display
KaleidaGraph Installer dialog.

Choose the installation method (easy or custom) and specify where to place the KaleidaGraph fc

The Easy Install option automatically installs the following items:
* The KaleidaGraph application.
* An Examples folder containing example plots, data files, and curve fits.

* The QuickHelp application (if it is not already installed), along with the KaleidaGraph Help an
New Features documents.

* A Manuals folder containing PDF versions of the KaleidaGraph documentation.
* For OS 9 and earlier, CarbonLib v1.6 is also installed. If this file is already present, it is skipp

To control which files get installed, chooSastom Install from the pop-up menu.

ClickInstall. A KaleidaGraph folder is created on your hard disk and the files are installed. & Stat
dialog is displayed to keep you informed as the installation progresses.

The installer will display a window so that you can submit your registration information. The
registration form can be submitted by email, postal mail, or fax. By registering the software|you w
receive free technical support and upgrade information.

Once all of the program files have been installed, a message is displayed to let you know the
installation of KaleidaGraph is complete.

If you are updating from an earlier version, the default location for storing the settings files (KG Sty
KG Macros, KG Layout, and KG Script) has changed. The settings files are now stored in the
KaleidaGraph Preferences folder. The KaleidaGraph Preferences folder is located in the Preferer
folder (in the users Library folder under OS X or in the System Folder for OS 9 and earlier). The
installer automatically moves a copy of the settings files into the new location.

1.2 Installing KaleidaGraph ¢
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L.2.3 Uninstalling KaleidaGraph
Windows Version
To remove the KaleidaGraph software from your hard disk, perform one of the following:
*  ChooseStart > Programs> KaleidaGraph 3.6> Remove KaleidaGraph 3.6

* ChooseStart > Settings> Control Panel and then double-clickdd/Remove Programs In the
dialog that appears, seld¢aleidaGraph 3.6 and clickAdd/Remove

Macintosh Version

To remove the KaleidaGraph software from your hard disk:
1. Quit any other programs that are currently running.
2. Insert the KaleidaGraph CD-ROM.
3. Double-click thekaleidaGraph 3.6 Installer icon.
4

Proceed through the Welcome screen, license agreement, and ReadMe information to display
KaleidaGraph Installer dialog.

5. ChoosdJninstall from the pop-up menu and locate the folder that contains the KaleidaGraph
program.

6. Click Uninstall.

L0 1.2 Installing KaleidaGraph
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1.3 KaleidaGraph Basics

This section introduces some of KaleidaGraph'’s basic concepts, such as starting the program, opening
and quitting the program. The various areas and terms associated with the data and plot windows are al

explained.

1.3.1 Starting KaleidaGraph
To start KaleidaGraph, perform one of the following:

*  Windows: Double-click the KGraph icon or chooSeart > Programs > KaleidaGraph 3.6>
KGraph.

* Macintosh: Double-click the KaleidaGraph icon.

The first time the program is started, the dialog in Figure 1-1 is displayed to personalize your copy of

KaleidaGraph and enter your serial number and authorization code. If this is a new copy of the program
serial number is located on the back cover of the manual, or on your order confirmation if you purchase
KaleidaGraph electronically. If this is an update from an earlier version, your serial number has not chan

Personalize your copy of KaleidaGraph.

Mame:

Organization:

Serial Number:

Authorization Code:

Don't forget to send your Registration Form.

For new copies, the serial number and authorization code can be found
either with the CD or in your order confirmation. For updates, use your
original serial number.

Figure 1-1 Startup dialog

After you clickOK, two windows are displayed; a data window and the Formula Entry window. The next
section contains an introduction to the data window. Refer to Chapter 6 for information on using the Forn
Entry window to analyze and manipulate data in the active data window.

1.3 KaleidaGraph Basics 1]



CaleidaGraph

1.3.2 Data Window Overview

The data window, shown in Figure 1-2, contains a spreadsheet used to enter and store data for plotting
analysis. It consists of a number of cells organized in columns. A data window can contain a maximum ¢
1000 columns and 1 million rows, subject to memory limitations.

806 Data 1
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Figure 1-2 Data window

1. Home Button
Click this button to return the data window to its origin (row O, column 0). This is useful for quickly
returning to the start of the window when viewing a different section of the data window.

2. Cell Selection Cursor
This cursor is used to make selections in the data window.

3. Posted Note
The Posted Note is used to enter information about the data in the active data window. Each data wir
has its own Posted Note. When information is stored in the Posted Note, its icon changes from an el
note to one with data in it.

4. Title Bar
The title bar displays the name of the file. You can move the data window by dragging the title bar t
new location.

5. Update Plot Button
Click this button to force an immediate update of the plot that is currently linked to this data window.

L2 1.3 KaleidaGraph Basics
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Each column in the data window can contain a different data type. You can change the data type fog any c
columns by choosinBata > Column Format. Figure 1-3 shows a data window that contains columns
formatted as Text, Time, and Float.

806 Data 1
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Figure 1-3 Data window elements

1. Column Title
This is the title of the column (in this cag®nth). By default, the column titles are A, B, C, and so on
for a new data window.

2. Row Numbers
The row numbers are located on the left side of the data window.

3. Text Column
This column displays data that haSext format applied to it. Notice that the data in the text column is
left-justified.

4. Time Column
This column displays data that hasime format applied to it. There are a number of options available
for displaying time data.

5. Column Numbers
Each column has a number associated with it. The column number is used to reference columns in
Macro Calculator and Formula Entry. Whenever a selection is made in the data window, the finst colu
in the selection becomes column 0.

6. Numeric Column
This column contains data using a Numeric (Float or Double) format. There are a number of options
available for displaying numeric data.

1.3 KaleidaGraph Basics 1
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1.3.3 Plot Window Overview

Plots are created by entering data into the data window and choosing a plot type féathetlyemenu. Afte
selecting the data columns to be plotted, the plot is generated and displayed in the plot window. Figure .
shows the components of the plot window.

1 @086 Plot 1
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Figure 1-4 Plot window components

1. Title Bar

The title bar displays the name of the file. You can move the plot window by clicking and dragging tt
title bar to a new location.

2. Toolbox

The plot tools are located on a movable palette. The tools are used to create, modify, and enhance o
in the plot window.

3. Zoom Setting
You can use this pop-up menu to change the view of the active plot window.

4. Find Data Button

Clicking this button displays any data windows referenced by the plot. If the data is archived in the p
the data windows are extracted and displayed.

L4 1.3 KaleidaGraph Basics



Getting Startec

Figure 1-5 shows the main elements found in a standard plot. There are other items that can be added t
plot, but the elements shown here are common to almost every kind of plot.
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Figure 1-5 Plot elements
1. Legend

The legend consists of a frame, the plot symbols, and the labels used to identify each variable in the
By default, the labels are taken from the names of the columns in the data window. The variables are |
in the order they are selected for plotting.

2. Axis Labels
The axis labels display the values associated with each of the major tick marks on the plot.

3. Axis Titles
The axis titles are taken from the column names of the data being plotted. If more than one variable
plotted on the same axis, the title is taken from the first column being plotted on that axis.

4. Grid Lines
The grid lines can be used to display a horizontal or vertical line at each of the major and minor tick me
in the plot.

5. Plot Title

The plot title is the name of the graph. By default, the plot title is taken from the name of the data wind

6. Major Tick Marks
The major tick marks are used to identify the major divisions along the axis.

7. Minor Tick Marks
Minor ticks display the divisions between major tick marks.

1.3 KaleidaGraph Basics 1t
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L.3.4 Using the Toolbar

The Windows version of KaleidaGraph provides a toolbar for easy access to some commonly used comm
To use the toolbar, click a button to execute the appropriate command. Some of the buttons in the toolb
change when switching from a data window to a plot or layout window. The toolbars and the functions
available are shown in Figure 1-6 and Figure 1-7.

Add Ascending

New Save Cut Paste Undo Rows Sort  Statistics
v v v v v v v v
02| & |el@|x]| | 2|52 oz 2]
5 5 5 5 5 5 5 5
Open Print Copy Clear Append Column Descending Help
Columns Format Sort

Figure 1-6 Data window toolbar
Group Bring To Front

v v
O|=|E|8| &|el@x] of HEal 2]

UnGroup Send To Back
Figure 1-7 Plot and layout window toolbar

1.3.5 Using the Shortcut Menu

KaleidaGraph can display a shortcut menu containing commonly used commands when you are working
the data, plot, or layout window. The commands in the shortcut menu vary depending on what object is
selected and where the pointer is when the shortcut menu is displayed.

To display the shortcut menu, do one of the following:
* (Windows) Right-click.

* (Macintosh) Hold dowrControl while pressing the mouse button.

L.3.6 Opening KaleidaGraph Files

TheOpenandimport commandsKile menu) can be used to open files previously saved from KaleidaGrapt
The only difference between the two commands is that the Open command lists all files that can beyopen:
KaleidaGraph while the Import command only lists files that are the same type as what you select from 1
submenu.

TheFile menu containsRecent Filescommand that lists the last eight data or plot files that have beerdopen
or saved in KaleidaGraph. You can open one of the files in the list by choosing its file name from the subm

For information on opening KaleidaGraph files created on another platform, refer to Section 1.3.7.

L6
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L.3.7 Sharing Files Across Platforms

KaleidaGraph has the ability to share files between the Macintosh and Windows platforms. The table be
lists the file name extensions and file types required to do this successfully.

Kind of File File Name Extension Macintosh File Type
Data file .QDA QDAT
Plot file .QPC QPCT
Macro file .EQON EQNS
Layout file .QPL QPLY
Script file .QSC QSCP
Style file QST QSTY

Mac to Windows

To take a Macintosh file and open it on a Windows computer, the proper file name extension must be ad
For example, if you created a data file narRegultsin the Macintosh version, the file needs to be renamed
Results.QDAto be recognized by the Windows version.

Under OS 9 and earlier, the Preferences dialog contains an option that helps when sharing files across
platforms. IfAdd Windows file extensionds selected, the appropriate Windows file name extension is
appended to the file name in the Save dialog. Under OS X, the file name extensions are added automat

Windows to Mac

The method to open Windows files on a Macintosh depends on what version of KaleidaGraph is running
the Macintosh. The two cases are listed below:

* Version 3.0.8 or later - No extra steps are necessary. The Open dialog automatically lists files tl
have the appropriate file name extension and opens them correctly.

» Version 3.0.5 or earlier - For files coming across a network, the file type needs to be modified w
a resource editor before KaleidaGraph can read these files correctly. For files stored on disks, t
appropriate file conversion software (for example, PC Exchange) must be installed and configur
as shown in the preceding table. If the conversion software asks for the creator, QKPT should &
entered.

Note: There are two AppleScript droplets available on our web site that make the task of sharing files m
easier. By dragging a file or folder onto these programs, the appropriate file name extension er file t
Is automatically applied.

1.3 KaleidaGraph Basics 1i
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1.3.8 Getting Help

Windows Version
To get online help, do any of the following:

*  ChooseHelp > Contents
* Presg~1 within any dialog to display context sensitive help.

* Click Help in any dialog that containsHelp button.

«  Click the 7] button on the toolbar.
* ChooseStart > Programs > KaleidaGraph 3.6 > KGHelp.
Note: If the Help dialog is not displayed, the Help file was not loaded during launch. This occurs if the

KGHelp file is renamed or is not in the Help folder (within the KaleidaGraph folder). If necessary,
you can perform a custom installation to reinstall the Help files.

Macintosh Version
To get online help, do any of the following:

* ChooseHelp > KaleidaGraph Help.
* Press thédelp key on the keyboard.
» Click Help in any dialog that containsHelp button.
Note: If the Help dialog is not displayed, the KaleidaGraph Help file could not be found or the QuickHel
program was deleted. The KaleidaGraph Help file must be in the same folder as the KaleidaGrap

program and it cannot be renamed. If necessary, you can perform a custom installation to reinstal
Help files.

L8
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Help Dialog

The Help dialog, shown in Figure 1-8, contains a table of contents for the topics available in the KalkidaGt
program. Double-click the topic and the dialog displays the information available for the selected topic. If
are unable to locate the desired information from the table of contents page, you can use the Index or s
the entire Help system for a particular term.

806 Topics: KaleidaGraph 3.6 Help
JEnntentS '\.l'lndex \{Find "'-.l

Select a book and then click “Open ™.

2 C:-} New Features

[ (:-}3 working with Data YWindows

b+ <l Working with Data

[> C:; Analyzing Data

[ (:;3 Working with Formula Entry

b+ <2 Working with Plots

[ (:-}3 working with Plot Tools and Objects
[ ':::.:-) working with Curve Fits and Error Bars
[ C:; Importing and Exporting Graphics

[ (:;3 Working with Layouts

2 C:-} Reference of Menus and Commands
2 (::-}3 Appendixes

: Clase Window When Displaying Toples Print

Figure 1-8 Help dialog

If you need information on using the Help system, chooskltiveto Use Help(Windows) orHelp with
QuickHelp (Macintosh) command.

1.3 KaleidaGraph Basics 1¢
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1.3.9 Setting Preferences

KaleidaGraph providesRreferencescommand in th&ile menu to specify what files are saved when you

quit the program. The following dialog is displayed when you choose this command.

Preferences

File Saving Defaults:

Data | P_rE:-Eﬂ_p_t_.ﬂ Macros | Prompt |% ]
Plot P_rE:-Eﬂ_p_t_.ﬂ Script | Prompt | ]
Layout P_rE:-Eﬂ_p_t_.ﬂ Style | Prompt % ]

Default File Location:

Default Date Format: = m/d/y -

Miscellaneous:

[ Automatically hide old plots

| Automatically dispose of old plots
™ Show the plot paper boundary

@ Promote 2 digit dates less than 40

Eancel @

Figure 1-9 Preferences dialog

The pop-up menus in the upper section of the dialog control what happens to each of the different file ty
when quitting the program. For data and plot files, you can chodde/&ys save changes or to display a
Prompt if there are any unsaved windows. If a data or plot window has not been saved previously, a Sa:

dialog is displayed.

For the remaining types of files (Layout, Macros, Script, and Style), you can choose whether to display t
Prompt dialog if any changes have occurrétiyays save, olNever save the changes. For details on the

information stored in each of these files, see Appendix B.

Note: The settings for this dialog are saved as part of the Style file. If you cNewsefor the Style, you

must manually overwrite the default Style file by choogtilg > Export > Style.

20
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1.3.10 Quitting KaleidaGraph

To close the KaleidaGraph program and return to the desktop, drt®seExit (Windows)or File > Quit
(Macintosh). KaleidaGraph saves any changes to the default Style, Macros, Script, and Layout files,

depending on what is specified in the Preferences dialog. See Section 1.3.9 for details on settingrhe pro
preferences.

If Prompt is selected for any of the items in the Preferences dialog and changes have occurred to those
particular items, a dialog similar to the one in Figure 1-10 is displayed.

Save Changes

@ Data
I Plots

[ MNone
E Layout e——
e NacTa ( Cancel)
[ Seript

@ style

Figure 1-10 Save Changes dialog
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Chapter Z

This chapter contains four major examples to guide you through the operation of KaleidaGraph. These
examples show you how to:

* Create a new data set, change the column titles and format, sort the data, and calculate simple stat
for the data.

e Create a Scatter plot, change the display of the variable, use a few plot tools, and add a curve fit and
bars.

« Create a Column plot from a saved data set, modify the axes, change the display of the axis labels,
add value labels above the columns.

» Display the plots from the preceding examples on the same page using the layout window.

Some optional examples are also included to show you how to perform common operations not coeered i
main examples. The topics include editing the legend text and frame, using Formula Entry, applying a u:
defined curve fit, and modifying data in a saved plot.

2.1 Generating a Sample Data Set

This example takes you through the process of typing data into the data window, changing the column t
and format, sorting the data, and calculating statistics on the raw data.

2.1.1 Entering Data
The first step is to type some data into the data window. To do this:

1. Type4.3into the first cell of column 0.

2. Press th&nter (Windows),Return (Macintosh), oDown Arrow key to move down to the next
cell.

3. Type the value.9, 4.8 3.2 3.9 3.5 and2.3into column 0. After each value is entered, press the
Enter, Return, orDown Arrow key to move down a row.

Click the cell at row 0, column 1.
Use the same method to type the data vall®$.2 9.0, 5.7, 8.8, 7.2, and4.9into column 1.

2.1 Generating a Sample Data Set 2:
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2.1.2 Changing Column Titles and Format
Next we will use the Column Format dialog to change the titles and format for these two columns.
Double-click the column title of column O (or cho®@sta > Column Format).
TypeTime into the field below the listing of column titles.
Click the name of the second colun®).(

Wb

TypeTest linto the field below the listing of column titles.
This dialog can also be used to change the format of the data columns. The following steps change/the di
of the data so that each value only has one decimal place.

1. Click Time, pressShift, and clickTest 1 Both of these entries should be highlighted.

2. From theFormat pop-up menu, choogéxed.

3. From theDecimalspop-up menu, choose

4. Click OK to apply the changes to the data window.

Your data window should resemble the one shown in Figure 2-1.
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Figure 2-1 Sample data window

2.1.3 Sorting the Data
Now we will sort the data to get the values in ascending order (from low to high).
If it is not already selected, click tiiéne label in the data window to select the entire column.
Choosd-unctions > Ascending Sort
PressShift and click both th&ime andTest 1entries.
Click OK to apply the changes to the data window.

Wb

24 2.1 Generating a Sample Data Set



Guided Tour of KaleidaGrapt

2.1.4 Calculating Statistics
The final step is to calculate a number of standard statistics on one of the data columns.
1. Click theTest 1label in the data window to select the entire column.

2. Choosd-unctions > Statisticsto display the statistics for the Test 1 data. The Statistics dialog
provides a&Copy to Clipboard button to export the results for use in a data, plot, or layout window
3. ClickOK.

At this point, you can proceed to the next example or save your data by cHetsm@ave Data

2.2 Creating and Editing a Scatter Plot

This example uses the data from the preceding example to create a Scatter plot. This example shows h
change the marker type, size, and color, use the Identify and Data Selection tools, apply a Linear curve
display the curve fit equation, and add error bars.

2.2.1 Creating a Scatter Plot
Now, let’s create a plot using the example data entered in the previous exercise.

1. Choose&Gallery > Linear > Scatter. The Variable Selection dialog is displayed. Notice that the
name of the data file and its column titles are displayed in this dialog.

2. SelecfTime as the X variable anflest 1as the Y variable by clicking the appropriate buttons.
Figure 2-2 shows what the Variable Selection dialog should look like at this point.

Plot

ooty Scatter Plot

Data 1 i:l
*r Column Names
) Time
¥ Test 1
) C

[ Cancel Replot @

N

®C
(OOO@E

Figure 2-2 Variable Selection dialog
3. Click New Plotto create a Scatter plot.

The X variable you selected is the independent variable and the Y variable is the dependent variable. B
default, the X variable is plotted on the horizontal axis and the Y variable is plotted on the vertical axis.

The title of the plot is taken from the name of the data window. The X and Y axis titles are taken from th
column titles of the variables being plotted. The Y variable title is also used in the legend.
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2.2.2 Changing Plot Style

Now that the graph has been created, it can be modified very easily. For example, let's change how the
is represented on the plot. You will use the Plot Style dialog to change the marker type, size, and color.

1. Triple-click the marker displayed in the legend (or chdtdse> Plot Style).

2. Select a different marker to represent the variable on the plot. The markers are displayedton the
side of the dialog. The first six markers in the left column are transparent; all of the others are opa

3. Change the value in tiMarker Size field to 18 and select a different color from the color palette.
Click OK and the plot is redrawn to reflect the changes that have been made.

2.2.3 Using the Identify Tool
Now we will use the Identify tooI ) on the toolbox to display the coordinates of the data.
1. Select the Identify tool by either clicking it or presdiran your keyboard.
2. Once the tool is selected, click one of the data points. The X and Y coordinates are displayed in
upper-left corner of the plot window.

It is also possible to leave the coordinates directly on the plot. To do this:

* PresdAlt (Windows) orOption (Macintosh) as you release the mouse button. This places a label
containing the coordinates to the right of the point.
2.2.4 Applying a Linear Curve Fit
You can quickly and easily fit a curve to a set of data points. To add a curve fit to the plot:

1. ChooseCurve Fit > Linear. This displays a dialog to select which variables to fit with the Least
Squares Error method.

Select a variable to be fit (in this cdsest 1) by clicking its check box.

3. ClickOK. The curve fit is calculated and the curve fit line is drawn on the plot. By default, tlee cun\
fit results will also be displayed on the plot. If the equation is not displayed, tidisplay
Equation in thePlot menu.

The position of the equation can be changed using the Selection Arrow.
1. Click the Selection Arrow on the toolbox.
Drag the equation to a new position.

2
3.  When the move is complete, click anywhere else in the window and the object handles disappe
4. You can use the same technique to move the legend.
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At this point, your plot should resemble Figure 2-3.

Data 1
——y=1.0205+1.7131x R=0.9255
10 :
9 L. | —@—Test1 ®
o

8 @
-
? 7 i
& //

6 | )

@ 3257
5 ./
4
2 25 3 35 4 45 5

Time

Figure 2-3 Sample Scatter plot

2.2.5 Exporting the Results of the Curve Fit

Once a curve fit is applied, you can copy the values of the curve fit line to the data window. These value:
appended after the existing data in your data window. The first column will be a series of X values. The
number of X values will be equal to the number of curve fit points specified in the Curve Fit Options dial
(Format menu). The second column will contain the values from the curve fit at each of these locations.

1. Reselectinear from theCurve Fit menu. A Curve Fit Selections dialog appears with a dropzdow
arrow undewiew.

2. Click the drop-down arrow and chodSepy Curve Fit to Data Window from the pop-up menu.
3. ClickOK to return to the plot window.

2.2.6 Using the Data Selection Tool

Now we will use the Data Selection to‘ ) to graphically remove a point from the plot. The Data Gelecti
tool operates by enclosing a region of the plot in a polygon. Any data points outside the polygon am@ remc
from the plot. By pressinglt (Windows) orOption (Macintosh) as you make the polygon, the data inside
the polygon can be eliminated.

1. Select the Data Selection tool by either clicking it or presSioig your keyboard.

2. Once the tool is selected, préds (Windows) orOption (Macintosh) and create a polygon ardun
the data point in the lower-left corner of the plot window. Once the polygon is complete, the point
removed and the curve fit is recalculated.

3. Double-click the Data Selection tool to return the plot to its original state.
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2.2.7 Adding Error Bars

The last modification to the plot will be the addition of error bars. Error bars enable you to illustrate thie amc
of error for the plotted data.

1. ChoosePlot > Error Bars to display the Error Bar Variables dialog.

2. Click the check box in the Err column to add vertical error bars. The Error Bar Settings dialog is
displayed to choose the type of error.

3.  From the pop-up menu, chodS&ndard Error for the error type. The dialog should look like the
one in Figure 2-4.

Error Bar Settings

- % of Value
& [ %ofVYalue % ] 5
Fixed Error
O Link Error Bars 1

# Standard Dev

= [ Hofvalue B4 1

[1 Center Text
Color Width " Draw Cap Only

e ] —m [ | Draw Error Arc
{ Cancel \ ('—GI(—-)

Figure 2-4 Error Bar Settings dialog

4. Click OK to return to the Error Bar Selection dialog.

5. Click Plot to add the error bars to the plot. The error bars represent the standard error of the en
data column.

The finished plot is shown in Figure 2-5.
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Data 1
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Figure 2-5 Finished Scatter plot

You have just created a customized plot. You can continue on to the next example or you can save the p
choosingFile > Save Graph If you save the graph, a copy of the data window is saved with the plot (in th
same file). The process of opening a saved plot and extracting the data is covered in Section 2.5.4.

2.2 Creating and Editing a Scatter Plot 2¢



CaleidaGraph

2.3 Creating and Editing a Column Plot

This example uses a Column plot to show how to adjust major and minor ticks, axis labels, fill patterns,
column spacing, plot color, and label rotation, in addition to displaying values above the columns.

2.3.1 Opening a Saved Data File
We will begin this example by opening a saved data set.
1. Chooseile > Open.
2. Locate and open tti2ata folder, which is located in thExamplesfolder.
3. Double-click theHousing Startsfile.

2.3.2 Creating a Column Plot
Now, let’s create a plot using this data.

1. Choosedsallery >Bar > Column. The Variable Selection dialog is displayed.
2. SelectMonth as the X variable antP66(K) as the Y variable by clicking the appropriate buttons.
3. Click New Plotto create a Column plot.

2.3.3 Changing Axis Options

The first set of changes will be made in the Axis Options dialog. This dialog contains the majority of the
settings for the axes, grid lines, tick marks, and axis labels.

The first change is to remove the vertical grid lines.

1. Triple-click the X axis (or chood&lot > Axis Options) to display the dialog in Figure 2-6.

Axis Options
AXiS: ................... AUIG
X @ Limits | [ i Max |12 =
Einea: s ) Ticks {_[ | Anchor
= Ocrigs | | i Tick 0 o
| Reverse b —
[ No Axis - Labels B
L i Min 0O =

{ Defaults ﬁ“‘ ¢ Plot Extras... \ [ 1Exchange X and Y

Color... } r Cancel \ &—H

Figure 2-6 Axis Options dialog
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2. Click Grids. The dialog changes to show the options that can be selected for the major and min
grids.

3. ChooséNonefrom the pop-up menu to the rightMdgjor .

The next change is to remove the tick marks on the X axis.

1. ClickTicks. The dialog changes to show the options that can be selected for the major and min
ticks.

2. ChooseéNonefrom the pop-up menus below bd¥tajor andMinor .

The next change also involves the tick marks, but this time on the Y axis.

1. Select the& axis from the pop-up menu und&xis.
2. ChooseOut from the pop-up menus below bditajor andMinor .

The last step is to change the maximum Y axis limit from 140 to 160.
1. ClickLimits. The dialog changes to show the options that can be selected for the limits.

2. Change the value in tivax field from 140 to 160.
3. ClickOK to update the plot with all of the changes that were made while in the Axis Options dialc

2.3.4 Changing the Fill Pattern
Now you can change the fill pattern for the columns using the Plot Style dialog.

1. Triple-click the small square in the legend which is filled with the same pattern as the columns (
choosePlot > Plot Style).

2. You can now select a different fill pattern for the columns. Click one of the fill patterns anda fran
appears around that pattern to show that it is selected.

3. ClickOK.
2.3.5 Increasing the Column Offset
The next step is to increase the amount of space between the columns.
1. Choosd-ormat > Plot Extras.
2. Change th€olumn Offset percentage from 20 to 40%.
3. Click OK to update the plot.
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At this point, your plot should resemble the one shown in Figure 2-7.
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Figure 2-7 Sample Column plot

2.3.6 Changing Plot Color

The next step is to add some color to the interior of the plot. By default, plots are created without imterior
background colors. To select an interior color:

1.

Click any of the four axes to select the plot. Two sets of icons are displayed at the bottom of the
toolbox. The first icon displays two overlapping rectangles which control the interior and
background color of the plot.

Click the rectangle in the foreground and select one of the lighter colors from the color palette t
appears. The selected color is used to fill the interior of the plot.

2.3.7 Editing Text Labels
The following steps remove the X axis title, resize the Y axis title, and rotate the X axis labels.

1.
2.

N o g M w

Click the X axis titleMonth, and pres8ackspace(Windows) orDelete(Macintosh).

Click the Y axis title, 1966 (K). Drag any one of the four object handles to increase the fontfsize c
the label. It is also possible to change the font size by double-clicking the text label.

Double-click one of the X axis labels. Notice that this dialog has its own set of menus.
Choosd-ormat > 90 Degree Rotation

Choosd-ormat > Right Justify so that the rotated labels line up evenly.

Click OK to return to the plot window.

Drag one of the X axis labels closer to the axis. You can also use the arrow keys to move selec
objects one pixel at a time in the specified direction (10 pixels if you Brefswhile using the
arrow keys).
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2.3.8 Adding Value Labels

The last step is to display the value of each column. To do this, tkddbWaluesin thePlot menu. The
values are placed at the top of each column. The values can be moved as a group by dragging them to
location.

The Column plot is now complete.

2.4 Laying out Plots for Printing

This example shows how to use the layout window to place the plots created in the previous examples ¢
single page.

Note: The following steps assume the two plots from the previous examples are still available. If you sa
the plots and quit before reaching this example, us®piem command ile menu) to open these
plots. If you do not have them any longer, you can open any two plots frdPiotkdolder in the
Examplesfolder.

2.4.1 Placing Plots in the Layout

To place plots into the layout window:

1. Choos&Vindows >Show Layout>KG Layout. If no layout has been created previously, an gmpt
layout window is displayed.

2. Use theSelect Plotcommand I(ayout menu) to select the two plots that were created in the
previous examples. At this point, do not worry about their overall placement.

2.4.2 Arranging Plots in the Layout
To arrange the plots in the layout window:

1. Choosd.ayout > Arrange Layout. The Arrange Layout dialog allows you to enter the number of
rows and columns to divide the layout window into equal sections.

2. The default settings (two rows and one column) are sufficient for this example, Klidlotice
that the layout window is divided into two equal sections and the plots are automatically resized «
placed into these sections.

2.4.3 Modifying and Exporting the Layout

It is possible to display more than just plots in the layout window. The plot tools are available, enabling y
to add text and other objects to the layout. Various graphic images can be imported into the layout wind
Also, a background pattern and frame can be added to the layout ussej Beckgroundcommand

(Layout menu).

The following steps explain how to add a text label to the layout window:

1. Selectthe Text too ) from the toolbox. You can select this tool by either clicking it or gressir
T on your keyboard.

2. Click anywhere in the layout window. The Edit String dialog will appear.
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3. Enter some text into this dialog. KaleidaGraph supports fully-stylized text, so feel free to highlig
various portions of the text string you have entered and make changes to the font, font sizej style
color. Any changes you make only affect the selected portion of the text string.

4. Once you are finished making changes, ché&kto add the text label to the layout window. You ca
move the label to a new position using either the Text tool or the Selection Arrow.

You can now print the layout by choosifaide > Print Layout .
Close the layout window by choosikge > Close

2.5 Additional Examples

This section contains four optional examples to show you some of the finer points of KaleidaGraph. Unli
the major examples you completed earlier, you do not have to follow the additional examples in any ord
You can select those topics which are relevant to the way you will be using KaleidaGraph to get a dreatel
for the program.

2.5.1 Editing the Legend

This example shows how to edit the legend frame and text. The attributes of the legend frame are contrt
by the bottom three icons on the toolbox. The steps in this example use the last icon in the toolbox, whic
divided into two sections: a Line Style icon on the left and a Line Width icon on the right.

1. Open th&ample Plotfile, which is located in thPlots folder in theExamplesfolder.

2. Click the legend to select it.

3. From the toolbox, click the Line Width icon (the up and down arrows) and choose Hairlinedrom t|
pop-up menu. Notice that the legend frame changes from a shadow box to a hairline width line.

4. Now click the Line Style icon (the one to the left of the up and down arrows) and select one of t
dashed lines from the pop-up menu. Notice that the line surrounding the legend now contains tt
dashed pattern you selected.

5. Finally, choos®&lonefrom the Line Style pop-up menu. This removes the legend frame completel

Now we can edit the text inside the legend.
1. Selectthe Text too ) from the toolbox. You can select this tool by either clicking it or gressir
T on your keyboard.
Double-click any of the three labels inside the legend. A dialog is displayed to modify the text.

3. Delete the text in this dialog and type any information you like. Feel free to change the font, siz:
and style as well.

4. Click OK to return to the plot and see the change.
The changes you made only affect this one label. If you use the Selection Arrow instead of the Text tool,

can change the attributes of all legend items at once. However, you cannot edit the text with the Selectic
Arrow.
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2.5.2 Using Formula Entry

This example shows how to use the Formula Entry window, shown in Figure 2-8, to operate on the data
window. Details on executing a multi-line formula are also included.

8 6 Formula Entry
Operators Functions Statistics Curve Fits Special Librany
el Sl & [eg O Rad
{ Help... )
B F1 " F2 “ F3 ) ’ F4 “ F5 " F6 ‘ F7 ) " F8 “ f-ﬂun -}

Figure 2-8 Formula Entry window

Formula Entry Overview

The Formula Entry window is a very powerful tool for data analysis. Use Formula Entry to enter equatiot
(functions) that generate and manipulate data in the frontmost data window. The results of a formula cal
placed in a data column, a single cell, or a memory location.

Memory locations and column numbers can be used in formulas. Memory locations range from 0 to 99 ¢
need to be preceded by srwhen used in a formula (m15, m35, and so on).

Column numbers range from 0 to 999 and need to be precedarivityem used in a formula (c10, ¢55, and
so on). Column numbers are displayed in a box at the top of the column. Please note that when a select
made in the data window, the first column in the selection becomes column O.

The following are a few examples of basic formulas along with a description of each:

c2=c0+cl; Adds the first two columns together and stores the results in column 2.
c1=c0/1000; Divides column 0 by 1000 and stores the results in column 1.
c2=cos(c0); Calculates the cosine of column 0 and stores the results in column 2.

Executing Individual Formulas
Let's get started by running a few formulas and seeing their effects on the data window. In the steps tha
follow, you can presknter (Windows) orReturn (Macintosh) instead of clickingun.

1. Choosd-ile > Newto display an empty data window.

2. ChooséNindows > Formula Entry . By default, the F1 button is selected. The F1-F8 buttons car
be used to store common formulas, however, we recommend that you leave F1 for general use
store your formulas in F2—F8.

3. Click F2, typecO=index() + 1 and clickRun. This creates a series from 1 to 100 in column 0.

Click F3, typecl=log(c0) and clickRun. This function calculates the logarithm of each value in
column 0 and stores the results in column 1.

5. ClickF4, typec2=c1”2 and clickRun. This formula squares each value in column 1 and stages th
results in column 2.
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6. ClickFb5, typecell(0,3)=csum(c2)and clickRun. This formula calculates the total sum of the value
in column 2 and stores the result in the cell at row 0, column 3. You need to click the right scroll
arrow to see the result of this formula.

Executing Multi-line Formulas

Itis not necessary to enter and execute each formula individually. KaleidaGraph has a method to ender mu
formulas and execute them all at once.

To the left of the F1 button is a Posted Note butE=) ). Clicking this button displays a text editor. Yo
can enter multiple formulas into the editor and run them all at once by cliRkimgrhe formulas must beno
separate lines and each must be terminated with a semicolon.

Let’s try using the same formulas from before, but this time executing them using the Posted Note windc

Choosé-ile > New to display an empty data window.
ChooseNindows > Formula Entry .
Click the Posted Note button in the Formula Entry window to display a text editor.

H w b

Type the following formulas into the Posted Note window. Note that each formula ends with a
semicolon and appears on a separate line.

cO=index() + 1;
cl=log(c0);
c2=cl1"2;
cell(0,3)=csum(c2);

5. After the formulas are entered, choéde > Closeto return to the Formula Entry window. A
message is displayed in the Formula Entry window telling you to click Run to execute theg~ormt
Posted Note.

6. Click Run to execute all of the formulas at once.

As you can see, this is a very convenient method to execute multiple formulas at once. Using this noethod
can save the formulas as a text file that can be opened at a later time within the Posted Note dialog.

2.5.3 Applying a General (user-defined) Curve Fit

This example takes you through the process of opening a saved plot and applying a user-defined curve
KaleidaGraph’s General curve fit is based on the Levenberg-Marquardt algorithm. You can solve up to r
unknown parameters during the fitting process.

Opening a Saved Plot
We will start by opening a saved plot.

1. Chooseile > Open.
2. Locate and open th&ots folder, which is located in thiexamplesfolder.
3. Double-click thenhibition Plot file.
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Applying a General Curve Fit

Now we are ready to apply a General curve fit. The following steps will take you through the process of
applying a Sigmoidal curve fit to the data. The equation is of theyorra + (b-a) / (1 + x/ C)

1. ChooseCurve Fit > General > fitl. This will display the Curve Fit Selections dialog.
2. Click Define to display the Curve Fit Definition dialog, shown in Figure 2-9.

GCeneral Curve Fit Definition

Ceneral Curve Fit for ¥ = F (M0O; M1, M2, M3, ...} @® Deq O Rad
ml+m2*MO;,ml=1m2=1

Allowable Error: 1 ;. ( Help... ) Filesty
| Specify Partials " Weight Data { Cancel )

Figure 2-9 Curve Fit Definition dialog

3. Typeml+(m2-ml)/ (1+x/m3);m1=1;m2=100;m3=1Into the field provided and clicRK. The
information that appears after the curve fit definition represents the initial guesses for the unkno
parameters in the equation.

4. Click the check box in front 8 Inhibition . This indicates to KaleidaGraph that you want toappl
a curve fit to this variable.

Click OK and the curve fit is calculated and displayed on the plot.

A table should appear containing the results of the fit. If it is not displayed automatically, turn or
Display Equationin thePlot menu. The table lists the values of the unknown parameters aldng wit
the standard error of these values. It should be read as the parameter value +/— the standaed erro
Chi Square and R values are also displayed as part of the curve fit results.

7. Feel free to move the table to a new location using the Selection Arrow. If you would prefer to hi
the table, turn ofDisplay Equation in thePlot menu.

Changing the Appearance of the Curve Fit Line
The final step will be to change the line style and width of the curve fit line.

1. Triple-click the marker in the legend (or cho®&det > Plot Style).
2. Click Curve Fit. This will allow you to control the appearance of the curve fit line.
3. Select a different line style and line width for the curve fit. Ghék to apply the changes.

Note: Depending on the line width selected, you may not notice a difference on the screen.
However, you will notice a difference when the plot is printed.
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2.5.4 Modifying Data in a Saved Plot

This example shows how to modify a data point in a saved plot and have the plot and any curve fits
automatically updated.

Extracting the Data
To get started, we need to open a saved plot and extract the data. To do this:

1. Choosd-ile >Openand open th8ample Plotfile (located in thé”lotsfolder, within theExamples
folder).

2. With the plot frontmost, choo$dot > Extract Data. The original data used to create the plot is
displayed. The title of the window begins with the same name as the original data file. Additional
a date and time stamp is appended to the name, identifying when the data was archived in the

Changing the Data and Updating the Plot
Now we can make changes to the data and have the plot updated.

1. Turn onAuto Link in thePlot menu. When this command is active, you can make changes to the
data and have the plot automatically updated after each individual change.

Change the value in the first row of column 1 from 78.5 to 100.

3. Use one of the arrow keys to move to another cell to activate the Auto Link feature. The plot an
curve fit are automatically updated to reflect the modified data value.

Changing Multiple Data Points

If you need to add or modify multiple data points, it may be more efficient to usptiae Plotcommand
(Plot menu) because Auto Link causes the plot to update after each change. In this caseAtitorLofk ,
make any changes to the data, and choosdptate Plotcommand. The plot is updated to reflect all of the
changes at once.
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~

Chapter &

This chapter explains how to:

* Create a new data window.

* Use the keyboard to move through the data window.

* Select rows, columns, and a range of cells in the data window.
* Add, insert, and delete rows and columns.

»  Edit column titles.

e Change the data format and width of columns.

« Use the Posted Note feature to make notes about the data.

3.1 Hiding, Displaying, and Closing Data Windows

A maximum of 160 data windows can be open at any one time, subject to memory limitations. You can v

a list of all open data windows by choosiWWindows > Show Data Data windows that are currently

displayed on the screen have their names in normal text. Names of hidden data windows appear in italic
3.1.1 Creating a New Data Window

A blank data window can be created by choosiitgy> New. Any defaults that have been set using the
Column Format command are used to create the new window. By default, data windows are created 10
columns by 100 rows in size and nanfata 1, Data 2, and so on.

3.1.2 Changing the Active Window

To make a data window active, click anywhere in the desired data window or dimakevs > Show Dat
and select its name.

3.1.3 Hiding Data Windows

A data window can be hidden by choosiWindows > Hide Window and selecting its name. The next
window in the list becomes active.

3.1.4 Displaying Data Windows

A hidden data window can be displayed using3hew Datacommand\{Vindows menu). The names of
hidden data windows appear in italic. Select the name of the desired data window and it is brought to the
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3.1.5 Closing Data Windows

You can use th€lose All Datacommand \(Vindows menu) to close all of the open data windows at once.
Individual data windows can be closed by choosiitg)> Closeor clicking the close box of each windov.
dialog may be displayed, asking if you want to save the data window before closing.

Note: If you do not want to save the data, this dialog can be avoided by pr8sdinghile either clicking
the close box or choosirigle > Close/NoSave

3.2 Moving Around the Data Window

There are three methods available for moving around in the data window. You can use the mouse, the
keyboard, or th€&o To Cell command.

3.2.1 Using the Mouse

One of the easiest and most common methods to move around the data window is to use the mouse. Wi
mouse, you can move to any cell in the data window. To move to a different section of the data window,
the horizontal and vertical scroll bars.

You can also use the Home buttc[==E ) in the upper-left corner of the data window to return the wind
to its origin (row O, column 0). This is useful for quickly returning to the start of the data window.

3.2.2 Using the Keyboard

There are a number of keys on the keyboard that let you move from one cell to another. When theedge ¢
viewing area is reached, the data window scrolls to display the next row or column. The keys and their eff
are listed in the following table.

Key Direction

Left/Right Arrow | Move one cell left/right.

Up/Down Arrow | Move one cell up/down.

Tab Move one cell to the right.
Shift+Tab Move one cell to the left.
Return Move down one cell.
Shift+Return Move up one cell.
Enter Windows: Same as the Return key.
Macintosh: Move one cell in the same direction as the last move.
Page Up/Down Move one window view up/down.
Home Move to top of column.
End Move to bottom of column.
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3.2.3 Using the Go To Cell Command

TheGo To Cell command Data menu) can be used to view a specific cell in the data window. Choosing
this command displays the dialog in Figure 3-1 to enter the row and column numbers of the desiredrcell. W
you click OK, the data window automatically scrolls to make that cell position visible.

GCo To Cell
Row: 1
Column: 0

f Camcvelfh ( oK 3

Figure 3-1 Go To Cell dialog

3.3 Switching Between Overwrite and Insert Mode

KaleidaGraph provides two comman@serwrite Mode andinsert Mode, that control what happens whe
you try to edit or replace a data value. The active mode is preceded by a check madata thenu.

If Overwrite Mode is active, cells are automatically selected when using the mouse or keyboard toamove
cell. Typing data into the current cell replaces any existing data.

If Insert Mode is active, clicking a cell does not automatically select the cell. Instead, a cursor is placed in
cell to edit the current value. To select a cell in Insert Mode, double-click the active cell.

3.4 Making Selections in the Data Window

This section explains how to select rows, columns, a range of cells, and all of the cells in the data windo

3.4.1 Selecting Rows
A single row can be selected by clicking its row number.
To select a range of rows, do one of the following:
*  Click the number of the first or last row that you want and drag to complete the selection.

* Click the first row to be included, preSsift, and click the last row. You can use the scroll bars to
move to the last row.

3.4.2 Selecting Columns
A single column can be selected by clicking the column title.
To select a range of columns, do one of the following:
*  Click the column title of the first or last column and drag to complete the selection.

*  Click the first column to be included, preSkift, and click the last column. You can use the scroll
bars to move to the last column.

3.3 Switching Between Overwrite and Insert Mode 4]



CaleidaGraph

3.4.3 Selecting a Range of Cells

To select a range of cells, drag the mouse until all of the cells you want are selected. If some of the cells
not visible, keep dragging and the data window will scroll automatically.

To select a large block of data, click the first cell of the block, &8s, and click the cell in the opposite
corner of the block. You can use the scroll bars to move to the second cell.

3.4.4 Selecting the Entire Window

To select all of the cells in the data window, chdedi > Select All

3.5 Adding and Deleting Rows and Columns

By default, data windows are created with 10 columns and 100 rows. It is very easy to increase thefnumh
rows and columns in the data window.

3.5.1 Adding Rows and Columns

Adding Rows

To add more rows to the data window, chobs¢a > Add Rows. This command displays the dialog in
Figure 3-2 to enter the number of rows to be added to the data window. The number entered is rounded
the next multiple of 100.

Add Rows

Number of Rows? | 100

f Cancel ) GF"SK"'-’

Figure 3-2 Add Rows dialog

Note: If the active cell is in the last row of the data window, pressingiiter (Windows),Return
(Macintosh), oDown Arrow key automatically adds 100 rows to the data window.

Adding Columns
To add more columns to the data window, do one of the following:

* ChooseData > Append Columnsand enter the number of columns to be appended to the data
window.

* Press th&ight Arrow key (if the active cell is in the last column of the data window).

*  Click theAdd button in the Column Format dialoD&ta menu).
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3.5.2 Inserting Rows and Columns

Inserting Rows
Rows can be inserted anywhere in the data window. A row can be inserted in a single column or infa rang

columns.
To insert a row:
1. Make a selection in the data window. The row is inserted above the selection.

2. Choosdata > Insert Row. A row of blank cells is inserted into the data window.

Inserting Columns
To insert a column into the data window:

1. Select a column in the data window.
2. Choosdata > Insert Column. A blank column is inserted before the selected column in the data
window.

Columns can also be inserted by presgilig(Windows) orOption (Macintosh) and clicking a column. A
new column is inserted before the selected column.

3.5.3 Deleting Rows and Columns

Deleting Rows

Rows can be deleted from the data window by making a selection and chbatargDelete Row The
selection is deleted and the remaining data shifts up to take the place of the deleted data.

Deleting Columns

Columns can be deleted from the data window by making a selection and chaatsirgDelete Column
The selection is deleted and the remaining data shifts over to take the place of the deleted data.

3.5 Adding and Deleting Rows and Columns 4
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3.6 Formatting Data Columns

Each column in the data window can contain numeric, date, time, or text data. KaleidaGraph supports si
different data types in the data window: Float, Double, Integer, Date, Time, and Text. Most of thesedata t
also have several formats available for displaying the data. An individual column can contain only one d
format. The properties of each column are controlled by the settings in the Column Format dialog, show
Figure 3-3.

Column Format

Date & Time Data Type: | Date 3
Air Temperature i
Precipitation Format: | m/d/y H:M:S 9 }
Water Temperature i
Decimals: | 5 HH
123456 4
Show Trailing Zeros
Cate & Time v g_
Column Width: 14
1 set Default Column Format 1 All Windows

€ Add ) ( Cancel ) (OKS

Figure 3-3 Column Format dialog

3.6.1 Editing Column Titles

To change the title of a column:

1. Double-click the title of the column or select the column and cHaatse> Column Format. Eithe
method displays the Column Format dialog. The column that you select in the data window is
preselected in this dialog.

2. Change the column name in the text field. The change takes effect as soon as a different colun
selected or the dialog is closed by clickD¥ .

Adding Superscripts, Subscripts, Alternate Fonts, and Line Breaks to Column Titles

Superscripts, subscripts, and an alternate font can be used in the column titles by preceding the charact
be altered withu (up),\d (down), andf (alternate font), respectively. To return to the default attributes, use
\n (normal).

Multi-line titles can be created by placikigwhere the line break should occur. Any characters folloWwing
will be placed on a separate line.

Note: The column titles in the data window do not display the superscripts, subscripts, alternate foats, or
breaks. The \n, \f, \u, \d, and \r characters are mixed in with the normal text. However, when gou cre
a plot, these characters are converted to obtain the desired results, as shown in the following figL

14
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Column Format: 2
oty
sintu2in(t) —0 -sint)
sin(ttd1%n) — <= -sinf{wt)
sin(\fw\nt) pen 2
sintu2\n(fwintid3sn) sin“(wt.)
Original Data‘r(at time t\d1%n) - -®- - Original Data
5 (at time t1)
Column title list Plot legend

3.6.2 Changing the Data Format

There are several options in the Column Format dialog that control how the data is displayed. You €an ch
the data format on a single column or several columns at once.

To change the format of a column:

1.

Double-click the title of the column or select the column and chHaatse> Column Format. Eithe
method displays the Column Format dialog. The column that you select in the data window is
preselected in this dialog.

Select one or more columns to be formatted. Groups of columns can be selected by clickieg one
and dragging to another title.

Windows: To select nonadjacent columns, pr8k#t or Ctrl and click each column name. To
deselect a column, pre€s$rl and click the title.

Macintosh: To select nonadjacent columns, pr8bs#t or 3 and click each column name. To
deselect a column, pre3:  and click the title.

Make selections for the data type, format, number of significant digits, trailing zeros, and decim
separator.

When you are finished, you can select more columns to format oQdfidlo return to the data
window.

3.6.3 Changing Column Widths
To change the width of the columns in the data window:

1.

Double-click the title of a column or select a column and chbasze> Column Format. Either
method displays the Column Format dialog.

Change the value in tli@lumn Width field. The value in this field defines the column width for
all columns in the active data window. There is no way to set different column widths in the san
data window.

To apply the current column width to all open data windows, seleélltiiéndows check box.

When you are finished, clidBK to return to the data window.

3.6 Formatting Data Columns 4t
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3.7 Making Notes about the Data

Each data window in KaleidaGraph provides a text editor where you can make notes about the data set
text editor is displayed by either choosbgta > Posted Noteor clicking the Posted Note butto )in
the data window. This information is unique for each data window and is saved as part of the data file.
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This chapter explains how to:

Enter data.

Generate a data series.

Import text files.

Cut, copy, paste, and clear data.
Sort data.

Exchange rows and columns.
Execute macros.

Save and print data.

4.1 Entering Data

Chapter 4

You can enter numeric, date, time, or text data into the data window. Before you enter data, make sure
know how to move around the data window and how to change the format of a column. Moving around |
data window is covered in Section 3.2; changing the data format is covered in Section 3.6.

1.1.1 Entering Numeric Data
The Column Format dialogo@ta menu) provides three data types for displaying numeric data. They are:

* Float - Accurate for numbers containing up to seven digits.
* Double- Accurate for numbers containing up to 16 digits.

» Integer - Displays the numbers as integers.

4.1 Entering Data 4
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To enter numeric data:

1.

5.

Double-click the title of a column or select a column and chbase> Column Format. Verify
that the correct data type and format are selected for the column.

After you leave the Column Format dialog, use the mouse or arrow keys to select a cell.

Type the data value. If you make a mistake, @eskspace(Windows) orDelete (Macintosh) to
remove incorrect characters.

Note: To enter numbers in scientific notation, enter the number, followed byad the power
(for example, 1.23e-4).

Pres€nter (Windows) orReturn (Macintosh) to move down one row, or use the arrow keys to
move around the data window.

Repeat steps 3 and 4 until all of the data is entered.

Note: If KaleidaGraph detects any characters that are not associated with the selected data type, a bee

sounds when you move to the next cell. Examples of incorrect characters for numeric data includ
text, multiple decimal points, and separators for date and time numbers.

1.1.2 Entering Date or Time Data
To enter date or time data:

1.

a r DN

7.

Double-click the title of a column or select a column and chbDase> Column Format.
Choose eitheDate or Time from theData Type pop-up menu.

Choose the desired format from #r@mat pop-up menu and clioRK.

Use the mouse or arrow keys to select a cell.

Type the date or time data. If you make a mistake, padsspace(Windows) orDelete
(Macintosh) to remove incorrect characters.

Note: When entering two digit years less than 40 Rh@mote 2 digit dates less than 40ption n
the Preferences dialog determines whether the dates are interpreted as 19xx or 20xx.

Pres€nter (Windows) orReturn (Macintosh) to move down one row, or use the arrow keys to
move around the data window.

Repeat steps 5 and 6 until all of the data is entered.

If you import date or time data from a file, the format must closely match the actual format shown to ena
KaleidaGraph to recognize the column properly. However, if you are typing the data or pasting thendata f
the Clipboard (to a column that has been set to a date or time format), variations from the exact format ¢
allowed. Valid separators for the date and time formats include: slashes (/), colons (:), commas, and spe

When importing dates from another program Die¢ault Date Formatsetting in the Preferences dialdgl €
menu) determines how the dates are interpreted by KaleidaGraph.

18
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1.1.3 Entering Text Data
To enter text data:

1. Double-click the title of a column or select a column and chbasz> Column Format.
2. Chooselext from theData Type pop-up menu and clioRK.

3. Use the mouse or arrow keys to select a cell.
4

Enter the text data. A maximum of 50 characters can be entered for each text label. If you mak
mistake, presBackspace(Windows) orDelete(Macintosh) to remove incorrect characters.

5. PresEnter (Windows) orReturn (Macintosh) to move down one row, or use the arrow keys to
move around the data window.

6. Repeat steps 4 and 5 until all of the data is entered.

Note: Any data that is entered into a Text column appears left-justified.

1.1.4 Missing Values

There may be times when data values are missing in a series of data. In the data window, KaleidaGrapt
represents a missing data value with an empty cell, regardless of the data type.

When plotting, if the independent variable (X) contains missing values, KaleidaGraph searches for the fi
and last cells that contain data and plots all values in between, ignoring any empty cells. If the dependel
variable (Y) contains missing values, the empty cells are ignored when plotting.

There is an option in the Plot Extras dialég@iimat menu) that controls how missing values are treated in
Line, Double Y, Double X, Double XY, High/Low, Step, X-Y Probability, and Polar plots. Vihissing

Data Breaksis selected, a missing data point in an X or Y variable causes a break in the line being plotte
Otherwise, the line is continuous and the missing data points are ignored.

4.2 Generating a Data Series

There are several methods that can be used to generate a series of data. Some of the default maaos th:
with KaleidaGraph can be used to create a data series. The Formula Entry window contains commands v
can also be used to place a series into a column. The only problem is these methods do not give ydu very
control over the type of series that is generated.

The one method that does give you complete control Sriate Seriesccommand from thEunctionsmenu.
This command allows you to specify an initial value, an increment, a multiplier, and a final value for the sel

You can create a numeric series in any column that contains a Float, Double, or Integer data format. A de
time series can be created in any column that contains a Date or Time format.

Note: It is not possible to generate a series in a Text column.
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To create a series:

1. Select a column or a range of columns in the data window.

2. Choosd-unctions > Create Series A dialog similar to one of the following appears, based on the
format of the column.

Series Information

Initial Value: .01

Increment: | .005

Multiplier: |1
# Final Value: 1]

’fr_ Cancel w‘ *—ﬂ—’

Figure 4-1 Create Series dialog (Numeric format)

Series Information

Initial Value: |1/1;/2003

Increment: | 10 days

Multiplier: 1
W Final Value: 1/1,/2004

(Cancel )  EEOKTD

Figure 4-2 Create Series dialog (Date format)

3. Enter values into the appropriate fields of the dialog and ©liCko generate the series.

4.3 Importing Text Files

KaleidaGraph can open text files that are formatted in a number of different ways. This allows you t@ read
created in another program and use that data in KaleidaGraph. The only requirements are that the data
be saved as a text file and the information must be arranged in a repeating pattern.

1.3.1 Text File Input Format Dialog

Whenever you select a text file to be read into KaleidaGraph, the dialog in Figure 4-3 is displayed. This dic
allows you to:

* Preview the file.

* Select the delimiter.
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Note:

Indicate the number of delimiters between columns.

Specify the number of lines to skip at the beginning of a file.

Select whether or not to read titles into the data window.
If you are using the Macintosh version of KaleidaGraph, this dialog is not displayed when opéning t
files saved from KaleidaGraph. To display the dialog, pfggson when opening these text files.

Text File Input Format

3
1 Delimiter: Number: Lines Skipped: Z Options: 4
2 &) Tab / @=1 0 ™ Read Titles
_J Space Jx=1 .T_{{“? _f._}}?
- Other |, U =2 o wieTect va 5
— : — 1#1 .2000000286 , 10900021 - —
_/} Special _==13 | .5e4_5e5 5580801 0-

204 . ZHEEER ] 085

PR - 1
{__ Help:t==y

Control Char: ® = Tab - = Return & = Other

ri '\ "
( Cancel ) 0K

P ——.
’_r."uﬂew Text... )

Figure 4-3 Text File Input Format dialog

The settings in the Text File Input Format dialog are discussed below:

1.

Delimiter:

Delimiters are characters that separate the data values in a text file. The two common délahiters,
Space assume that the data contains numbers, dates, or text, and that it is organized in columng, sep:
by either tabs or spaces. A delimiter can also be user-defined by se@ttargand typing the desired
delimiter. This delimiter is set to a comma by default.

The Specialformat can be used to control how the data file is imported into KaleidaGraph. The Spec
format is covered in Section 4.3.4.

Number:
This setting determines the number of delimiters (tabs, spaces, or user-defined) that are presant bet
data values. The four options are described below:

Select= 1if a single delimiter separates the data values.
Select>= 1if one or more delimiters separate the data values.

Select>= 2if two or more delimiters separate the data values. If less than two delimiters are prese
they are treated as part of the same column.

Select>= 3if three or more delimiters separate the data values. If less than three delimiters are
present, they are treated as part of the same column.
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3. Lines Skipped:
This setting determines the number of lines at the beginning of the file which are skipped before
interpreting the rest of the data. As this number changes, the data displayed in the preview window ad
to reflect the change. The skipped lines are automatically placed into the Posted Note, unless you a
merging a text file with a data set that already contains information in the Posted Note.

4. Options:
When theRead Titlescheck box is selected, the first line in the preview window is used for the colum

titles.

5. Preview Window
This window displays 40 characters from the first four lines of the text file. To see a larger sanmgple of
file, click View Text.
1.3.2 Importing Missing Data Points

Missing data points can be entered from text filesllis selected for thBlumber setting in the Text File
Input Format dialog, whenever KaleidaGraph detects two consecutive delimiters, an empty cell is placec
the data window.

A period can also be used to represent an empty data cell. There is a mainframe program called SAS tha
the period as a default character for empty data cells.

1.3.3 Example - Reading Basic Formats
This section shows how to import a simple tab-delimited text file. One of the text files that comes with
KaleidaGraph is used as an example.

To import this example data set:
1. Chooseile > Open.
2. Locate and open thigata folder, which is located in thExamplesfolder.
3. Double-click the fileText Example. When KaleidaGraph determines that the file is a text file, the
dialog in Figure 4-4 appears.

Text File Input Format

Delimiter: Number: Lines Skipped: Options:
 Tab =1 0 E Read Titles
== =

. P . —
_J) Space Jx=1 f.{{‘t\ .}}‘?
- Other U>=2 et wieTest v
O Special — 3 1#1 20900000585 . 19009921 -
. 2pecia - 1.584 505 55080610~

2ed 3088881 9854

P
{__ Helpressy

Control Char: ® = Tab - = Return & = Other

i » s
( Cancel ) (O

T
{._MEW Text... )

Figure 4-4 Text File Input Format dialog
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Looking at the preview window of this dialog, you can see that:
»  This particular file is tab-separated.

* Asingle tab is present between the values.

* None of the lines need to be skipped.

e The first line of the file should be used for the column titles.

4. Make the settings shown in the previous dialog and @Kk The text file is opened into a new &at
window. Figure 4-5 shows the data window that results from importing the example data set.

® 060 Text Example

[ Time 1] Test #i Test #2 B
@ LT 1.4860 B . 2608
1 1 .SE6E 4 . SEEE 5 5560 m
z Z . BEEE 4 . ZEEE S . BEEE
3 2. SEEE 5 . 3560 4 . SEEE
4 = . BEEE 4. 7580 4.1808 4
5 3 . SEEE 3 . SEEE 3. 7008 ¥
A P

Figure 4-5 Resulting data window

1.3.4 Using the Special Format

If the delimiter is set t&pecial the dialog expands, as shown in Figure 4-6. The Special format requires th
you define the format of the text file by specifying which fields to read and which fields to skip.
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Text File Input Format

Delimiter: Number: Lines Skipped: Options:
() Tab =1 0 @ Read Titles
oy S Fa - 1
) Space = f:& {}}\
= — : X F,
/) Other |, =2 TimeeTest #1eTest #2-
~ 181 2000000286 . 19000981 -

@ Special ==3 1.584 585, 55068851 9-

2ed  ZAAEEE1 D85

—_——
1— Help... \
2 m\' Control Char: & = Tab = = Return & = Other
3
Title Format: V Import from file... \‘
4 a
Data Format:
> a
f_. Cancel \‘ E OK )
Figure 4-6 Expanded Text File Input Format dialog
Help...

Clicking Help displays the definitions for the format control characters. These characters are used in
Title Format andData Format fields. Some of these definitions display a lowercase letter and an
uppercase letter enclosed in parentheses. The lowercase letter should be used to read that type of
The uppercase letter should be used to skip that type of value.

View Text...

Clicking View Text displays a larger portion of the text file. This is useful when determining thetforma
of a text file. The sole purpose of this window is to view the data. It is not possible to edit the text in tl
window before importing it into the data window. The only commands you should uSe&seand
Cancel There is no difference between the functionality of these commands.

Import from file...
Clicking this button displays a text editor which can be used to enter, open, and save frequently use
formats. The first line in the editor defines the title format and the second line defines the data formz

Title Format:

TheTitle Format field specifies which labels are to be skipped or read into the data window. It is onl
necessary to enter a format in this fiel®dad Titlesis selected. The title format does not have to be th
same as the data format; however, you must read one title for each column being imported.

Data Format:
This field defines which data is to be skipped or read into the data window.
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1.3.5 Example - Reading Special Formats

This section shows an example of importing a text file that contains unwanted data values. One of tlse text
that comes with KaleidaGraph is used as an example.

To import this example data set:

1.
2.
3.

Choosé-ile > Open.
Locate and open th2ata folder, which is located in thExamplesfolder.

Double-click the fileMeasurements When KaleidaGraph determines that the file is a text file, the
Text File Input Format dialog appears.

Click theSpecialbutton. The dialog expands so you can enter the title and data formats. The dial
should look like Figure 4-7 at this point.

Text File Input Format

Delimiter: Number: Lines Skipped: Options:
F -
(JTab ®=1 0 ™ Read Titles
") Space Os>=1 e
/3P e .{{t‘ f}}_
.| Other J>=2 = =
ol ! - Jhdlddddddddd bl lidddd i i il Ll LA EREELLERLL
@ 5 ial ™ 3 Time®Temperature®yo lume-
pedia = Time®] .08Temperaturc®7 8o lumee] 2~
Time®l .18Temperature®?6 . Yoo luma®] 4 . 29990
o Healpa Y
IR e— Contral Char: ® = Tab - = Return & = Other
View Text...

Title Format: f Import from file... \‘

a

Data Format:

a

¢ Cancel?_‘ f oK 3

Figure 4-7 Expanded Text File Input Format dialog

Looking at the preview window of this dialog, you can see that:
* The file begins with an unusable line which must be skipped.
» There is a title line containing three labels.

 The data is spread across six columns. Three of the columns contain labels and should be
skipped. The other three contain values which should be read as one fixed width field (Time
values) and two variable width fields (Temperature and Volume values).
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5. Using the above information, you can now specify the format of the titles and the data. Figure 4
shows how the dialog should appear after making the following selections.

» Lines Skippedshould be 1 to skip the first line.
« Read Titlesshould be selected to read in the column titles.

* TheTitle Format should be eithea a aor 3(a). Either one of these formats reads in three
labels, separated by white space.

 TheData Format should be eitheA f3 Av A v or A f3 2(A v). Using either one of these
formats, the three columns of labels are skipped and only the three columns of data are read

the data window.

Text File Input Format

Delimiter: Number: Lines Skipped: Options:
F i -
(1 Tab =1 1 W Read Titles
Os O>=1 e
=4 haks * St i B
.| Other J»=2
et ! o TimesTempera turesh'o L umea-
@ 5 ial " 3 Times] .88Temparature®?1 8o lumee] 2-
pecia = Time#1 .1 #Tempera tur=#76 , 788Y0 lumee] 4 59999
Time®l .Z28Tempera tur=®32 48 o lume1 7, 9449939
e Help o
IR e— Contral Char: ® = Tab - = Return & = Other

View Text...

u,

Title Format: "r Import from file... \‘

3a)

Data Format:

A3 2(A V)

“_r Cancel ) G—BH

Figure 4-8 Finished Text File Input Format dialog
6. Click OK to import the text file. The resulting data window is shown in Figure 4-9.
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® 060 Measurements

E Time ETempEPutur Vo lume |ﬁ
a 1. 880 71 .80 12.008 |
1 1.18680 76,780 14 .9804 m
2 1.2880 22 .488 17.943
2 1.28a0 22 .260 21.142
4 14880 04 .180 24.490 4
3 1.3884 188.18 25.824 ¥
== 4

Figure 4-9 Resulting data window

1.3.6 Special Format Examples
The following table contains some sample data format strings that may be usedioedtaformat.

Data Format Effect

WVVV Skips any white space at the beginning of each row
before reading in the variable width numbers.

VVvvce Reads the first three columns of variable width
numbers and skips everything else.

vVvec Reads the first and third columns of variable width
numbers and skips everything else.

4(v) c 4(v) Takes a data set with four columns and places it into
eight columns in the data window.

vvv\ Takes a data set with any number of columns
containing variable width numbers and places it into
three columns in the data window.

3(yfébb) Repeats the pattern in the parentheses three times.
After executing this format, the data window would
contain 12 columns.

u, 8(v) Reads eight comma-separated columns containing
variable width numbers.
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4.4 Cutting, Copying, Pasting, and Clearing Data

There are several commands in Bokt menu that can be used to edit the contents of the data window. Usin
these commands, you can cut, copy, paste, and clear data selections.

1.4.1 Binary Mode/Text Mode Setting

This command controls whether @at andCopy commands use binary or text format to copy large amount
of data to the Clipboard. When copying 10000 cells or less, a binary and text representation of the data
copied to the Clipboard. This occurs regardless of which mode is currently active.

Binary editing is much faster than text editing and allows you to quickly move large amounts of datatUse |
mode if you need to copy more than 10000 cells and paste them into the plot window or another prograt

To view the active mode, click ti&dit menu. The active mode is displayed in the menu and has a chdck ma
in front of it. To switch between modes, choose the active mode.

1.4.2 Cutting Data
ChooseEdit > Cut to remove the data selection from the window and place it on the Clipboard, replacing t
previous contents, if any.

1.4.3 Copying Data
ChooseEdit > Copy to place a copy of the data selection on the Clipboard, replacing the previous conter
if any.

1.4.4 Pasting Data
ChooseEdit > Pasteto place the Clipboard’s contents into the data window. You can also paste data into
plot window, layout window, or another program.

1.4.5 Clearing Data

ChooseEdit > Clear to delete all of the cells in the selection without disturbing the contents of the Clipboar
To clear a cell's contents without deleting the cell, us€tear Data command, th&ackspacekey
(Windows), or théDeletekey (Macintosh).

1.4.6 Including Column Titles when Editing Data

To include the column titles when editing, pr&sft while choosing th€ut, Copy, Paste or Clear
command from th&dit menu.

58 4.4 Cutting, Copying, Pasting, and Clearing Data



Working with Date

4.5 Sorting Data

KaleidaGraph can perform ascending and descending sorts on a column, a range of columns, or any da
selection. Sorts can be applied to selections that contain any data format.

The sort commands are located in Bumctions menu. TheAscending Sortcommand sorts the data from
low value to high value. ThHBescending Sorcommand sorts from high value to low value. Both of these
commands use the same dialog, shown in Figure 4-10. This dialog allows you to select which columns t
reorder during the sort. Any columns you select before entering this dialog are preselected for you.

Sort

Select Column Names for Sorting:

Time

Test #1
Test #2
Test #3

- 1st st Key: ] Time

'_End Key:

€ an ) ( cancel ) 0K )

Figure 4-10 Sort dialog
To sort a range of data:

1. Selectthe datato be sorted. The selection can contain a few cells, columns, or the entire data wir

2. Choose eitheAscending Sortor Descending Sorfrom theFunctions menu. The Sort dialog
appears, with the names of any selected columns already highlighted. The first column in the
selection is automatically assigned astbeKey.

3. To perform a multi-level sort, click the name of the column to be used as the second sort key al
click the2nd Key button. Repeat this step for tBel Key, if necessary.

4. Select all of the columns to be sorted.

e To select individual columns, preSsift, Ctrl (Windows), or# (Macintosh) and click the
column name.

* To select a range of columns, drag with the mouse.
* To select every column in the data window, chdk
* To deselect a column, preSsl (Windows) or3 (Macintosh) and click the column name.

5. Click OK to perform the sort.
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4.6 Transposing Data

You can exchange rows and columns in the data window. When you Usantisposecommand, the
columns are converted to rows and the rows to columns. For example, if a selection contains four column:

128 rows, it contains 128 columns and four rows after transposing the data.

To switch rows and columns:

1. Make a selection in the data window.

2. Choosd~unctions > Transpose The selected data is transposed and displayed in the data windo

Figure 4-11 shows a sample data window. Figure 4-12 shows the same data window after selecting all
columns and using theransposecommand. Notice that the data originally in column O is now in row 0 afte

being transposed.

06 Data 1
T— i m—
==F AT B C o &1
B 1.0860 3. E9EE 18,888
1 2, BeEE 5 . BEEE 15,0688 m
e 2. BOEE 7 .BBEE A
c 4 ,BEEE 9, BBEE el T v
2 O st o P
Figure 4-11 Before choosing Transpose
®m O 6 Data 1
—_— —_— T——
=k il B C o (&)
B 1 .DEEG 2 . BBEE 2.BBEE 4 .B008
1 3. BEEE S5 . BPEE 7 .B8aEa 9. BEAE m
2 16,860 15,980 20,080 4
3 ¥
7 & <[>

Figure 4-12 After choosing Transpose

Note: An error message is displayed if either of the following occurs:

* You attempt to transpose a selection containing text data.

* Your selection contains more than 1000 rows, because the data window is limited to a maximun

1000 columns.

50
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4.7 Masking Data

Masking data provides a way to leave data in the data window but not have it used in any calculations, ¢
fits, or plots. Any data that is masked is covered with a red stipple pattern in the data window. Figure 4-
shows a data window containing masked data cells.

® 06 Example
[==5 i Test #2

| P Q3| BRI =] =

2 ;
;
]

Figure 4-13 Data window containing masked data

Data can be masked using any of the following:Mask command Eunctions menu), the Data Selection
tool from the toolbox, macros, and Formula Entry. Using Formula Entry to mask data is covered in
Section 6.4. The other methods are discussed below.

Note: TheUnmask command Functions menu) can be used to unmask selected data cells.

Mask Command
To mask data with thislask command:

1. Select the cells to be masked.
2. Choosd-unctions > Mask. A stipple pattern appears in each of the masked data cells.

Data Selection Tool

You can use the Data Selection tool to select a portion of the plotted data for further plotting and analysis.
data that is removed from the plot becomes masked in the data window. The use of this tool is discusse
Section 9.4.

Note: Double-clicking this tool unmasks the data and returns the plot to its original state.

Macros

KaleidaGraph contains three default macros irMeros menu that mask data upon execution. These
macros ardilter, Simplify, andinvert Mask . Refer to the online help for information on these macros.
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4.8 Executing Macros

Macros can be used to perform a wide variety of data operations, including those required for data analy
KaleidaGraph contains several default macros itMaeros menu. Some of these macros are used to create
data series and others are used to manipulate and analyze data. For more information about a particular
or the Macro Calculator, refer to the online help. There is also a PDF file on the CD-ROM that explains h
to write macros and provides some example macros.

To execute a macro:

1. Open the data window to be operated on by the macro. A sample data set is shown in Figure 4

® 06 Example

==F Time 1] Test #1 Test #2 By
@ 1. BEGE 1.4668 6 .2088
1 1.5868 4 .5080 5 .5580 m
z Z.BRea 4 .3080 S . BRE0
3 2 .5080 5 . 3580 4 .5080
4 2 .BE88 4.7580 4.1080 4
5 3.5088 3.5080 37060 ¥
- e® =T

Figure 4-14 Sample data window

2. Choose a macro from tiacros menu. The Integrate - Area macro is used for this example.
Choosing a macro from the menu automatically causes it to be executed. Some macros ntay pre
for specific information during execution. The following dialogs are displayed during exectition c
the Integrate - Area macro.

Prompt
Prompt Integrate:
Eliaie 1.000000 Xmin
0 X Column 13.00000 Xmax
1 ¥ Column 0.000000 Yref

 Cancel ) oK ( cancel ) 0K

Figure 4-15 First input dialog Figure 4-16 Second input dialog

3. Type the appropriate values into any dialogs that appear.@Hicto continue execution or click
Cancelto stop the macro. Figure 4-17 shows the results of executing the Integrate - Area macirc
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Macro Results

Integrate:
Area Under Curve = 43.24

[ Data Only

{ To Clipboard ) 0K

Figure 4-17 Macro results

1.9 Exporting Data

KaleidaGraph provides two methods for exporting data files. You can save the data file to disk (in either bir
or text format) or you can print the data file.

1.9.1 Saving Data

To save the data to disk, cho@&&ve Dataor Save Data Adrom theFile menu when the data window is
active. If theSave Datacommand is used on a window that has not been saved before, a Save dialog appe
allowing you to specify the location and file name.

The Save DataandSave Data Asccommands always save the data in binary format, because this is
considerably faster and more compact than text format. Binary files can only be read by KaleidaGraph.

If text format is desired, choo§@e > Export > Tab-Delimited Text. A Save dialog appears, allowing you
to specify the location and file name for the text file.

1.9.2 Printing Data

To print the data set, chooBée > Print Data. The Print dialog and its options depend on the printer and
operating system.

If nothing is selected in the data window, KaleidaGraph prints the entire data set. A maximum of 15 colur
can be printed on each page. Decreasing the width of the columns and scaling the output does not screa
limit.

4.9 Exporting Data 6:



CaleidaGraph

34 4.9 Exporting Data



Analyzing Data

Chapter &

This chapter explains how to:

* View column statistics

* Place data into bins and export the results to create a Histogram, Step plot, or Spike plot.

* Perform tests to analyze single data samples.

* Perform tests to analyze two or more groups.

» Perform tests to analyze repeated measurements.

* Use a post hoc test after running a one way or one way repeated measures ANOVA.

5.1 Viewing Column Statistics

KaleidaGraph provides 12 different statistics to help analyze data. These statistics are automaticallyg calcu
for each column in the data window. If you need to calculate statistics across multiple columns of data, s
Section 6.3 for details on using Formula Entry to do this. The equations used to calculate the statistics a
listed in Section D.2.

To view statistics on a data set:

1.

Select the data for which you want the statistics calculated. If you do not make a selection, the
statistics are calculated for each column in the data window.

Choosd-unctions > Statistics The Statistics dialog, shown in Figure 5-1, is displayed. This dialog
has a split-screen display so that any two columns can be compared.

Click Copy to Clipboard if you want to paste this information into a data, plot, or layout window.
You can also select ti@ansposedcheck box so that when the data is copied, each statistic becom:e
a column and the different variables become rows.

When you are finished, clicRK.
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Statistics
Test #1 Test #2
Minimum 0.5 0.55
Maximum G.8 6.2
sum B7.43 58.07
Points 23 23
Mean 3.4972 2.3628
Median 3.5 1.84
RMS 3.802 2.87
Std Deviation 1.7664 1.6626
Variance 3.1202 2.7644
Std Error 0.353328 0.33253
Skewness -0.013368 0.84262
Kurtosis -1.1877 -0.4028
& Firer = K
Copyto [ Clipboard } ] Transposed

Figure 5-1 Statistics dialog

5.2 Binning Data

Binning data involves counting the number of data points that fall within a certain range. The binned dat.
distribution can be exported in any one of three formats for plotting or for annotating a plot.

>.2.1 Binning the Data
To bin the data:

1. Select the columns containing the variables to be binned.

2. Choosd~unctions> Bin Data. A dialog similar to Figure 5-2 appears.
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Bin Data
Bin Data: B Distribution:
Sampled X At Counts: 128
-1.5000 1
-1.2300 3
-1.0000 3
-0.75000 a
-0.50000 13
-0.25000 32 | | ‘ ‘ :
0.0000 26 =
0.25000 18 Y Units: @) Bin Counts () Percent
0.50000 g
675000 a Show Sample At Export Format:
1.0000 ) ® Left Bin Edge fo) Histogram
o220k 1 . ) Center of Bin T Step Plot
") Right Bin Edge ") Spike Plot
Min: -1.5000 # of Bins: 12

Max: 1.5000 (Recalculate)  Copyto (Clipboard) ( oK )

Figure 5-2 Bin Data dialog

3. Bin the variables by specifying the minimum and maximum values, number of bins, Y units, anc
where to show the counts. If you make any changes to the minimum, maximum, or number of bi
click Recalculateto update the count.

Select the appropriakexport Format for the type of plot to be created.
Click Copy to Clipboard.
Click OK.

>.2.2 Pasting the Results from the Bin Data Dialog
Once the data is binned, it can be pasted into a new data window.
1. Choosdile > Newto create a blank data window.

2. Chooseedit > Paste The results obtained from binning the data are placed into the data window
Figure 5-3 shows binning results which were exported with a Histogram format.
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®m 06 Data 4

E Histu:n;r*-:lm E B Iﬁ
B -1 .5@@8 10668
1 -1.2560 5 . BEEE m
2 -1 .6E68 5 . BEEE
2 -8 . 7Sa6E S . BEEE
4 -5, SEHEE 12,888 4
5 -8 .. 25668 37008 ¥
e sy

Figure 5-3 Results of binning the data

>.2.3 Creating the Plot
1. Choose the proper plot type from tBallery menu.

» Histogram - For a single variable, choo&allery > Bar > Column. For multiple
variables, choos€allery > Bar > Stack Column.

» Step Plot- ChooseGallery > Linear > Line.
» Spike Plot- Choose&Gallery > Linear > High/Low.
2. Select the variables to be plotted.

* Histogram - SelecHistogram X for the X variable and one or more binned columns folthe
variables.

»  Step Plot- SelectStep Xfor the X variable and one or more binned columns for the Y variables

» Spike Plot- SelectSpike X for the X variable, plus a binned column ateto for the Y
variables.

3. Click New Plot The following three figures show the different plot types that can be created. All
three were generated from the same original data set, using the same settings in the Bin Data di
The only difference was the Export Format.
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P P N N W W
o o1 O o o O
Lovon e b P v v fries

o o

Binned Data

N 1D < D 1D W O W W W A W
- ~ o o N o ™~ N
N 2 o o -

Figure 5-4 Histogram plot of binned data

Binned Data B I

35

] 1
30 7 I_
25—
20~ -
15
10 - I_II_ i
57 |

: %J \ \ \ \ \ I

2 -15 -1 -05 0 05 1 15 2

Figure 5-5 Step plot of binned data
Binned Data B I

35
30 -
25—
20—
15—
10 -
o1 —

2 -15 -1 05 0 05 1 15

Figure 5-6 Spike plot of binned data
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5.3 Choosing a Statistical Test

5.4 Parametric and Nonparametric Tests

KaleidaGraph can be used to perform a variety of statistical tests. The type of test to use depends on th
number of samples and the nature of the data.

* Use asingle sample testo analyze one sample to a known or hypothesized value.

» Use agroup comparison testto analyze two or more different samples for statistically significant

differences.

* Use arepeated measures tedb analyze the differences in two or more matched samples (such &
the same individuals before and after one or more treatments).

The table below shows the proper test to use for each experiment and the type of data collected.

Type of Data

Type of Experiment

Numeric (normally distributed
with equal variances)

Rank, score, or numeric (ng
normally distributed and/or
with unequal variances)

~—+

Compare one sample to
hypothetical value

a One sample t-test

Wilcoxon signed rank tes

Compare two paired
samples

Paired t-test

Wilcoxon matched pairs tg

st

samples

Compare two unpaired]

Unpaired t-test

Wilcoxon-Mann-Whitney te

Compare three or moreg
matched samples

One way or Two way repeate
measures ANOVA

Friedman test

Compare three or moreg
unmatched samples

One way or Two way ANOVA

Kruskal-Wallis test

The statistical tests in KaleidaGraph can be divided into two categories: parametric and nonparametric.

Parametric tests assume the samples are drawn from a population that is normally distributed with equa

population.

variances. Examples of parametric tests include the t-test and analysis of variance (ANOVA). In general,
should use a parametric test if you are confident that the samples are drawn from a normally distributed

Nonparametric tests (or distribution-free tests) do not make any assumptions about the distribution of the

These tests rank the data from low to high and analyze the rank. Examples of nonparametric testsincluc
Wilcoxon, Kruskal-Wallis, and Friedman tests. In general, you should use a nonparametric test if the dat

represents a rank or score, or if the measurements are drawn from a population that is not normally distrit
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5.5 Analyzing One Sample

KaleidaGraph provides two tests that can be used to determine whether the mean or median of a single s
differs significantly from a hypothetical value. The two tests are listed below:

* Use asingle sample t-testf the sample was taken from a normally distributed population. This is
parametric test that compares the mean of a single sample to a known or hypothesized value.

* Use aWilcoxon signed rank testif the sample was taken from a non-normally distributed
population or if the data consists of ranks or scores. This is a nonparametric test that compares
median of a single sample to a known or hypothesized value.

>.5.1 Entering Data for One Sample Tests

The single sample t-test and the Wilcoxon signed rank test both require that the observations for the sat
be entered into a single data column. If the data includes a grouping variable, it can be included. Haweve
grouping variable will not be used in either of these analyses.

>.5.2 Performing a Single Sample t-Test
Use this test when you want to compare the mean of a sample to a known or hypothesized value.
As part of the results, KaleidaGraph calculates a t probability (P) value. This value determines if there is
statistically significant difference between the mean of the sample and the hypothetical mean. If this valt

below a certain level (usually 0.05), the conclusion is that there is a difference between the two. For mol
information on the results of a single sample t-test, refer to the online help.

To perform a single sample t-test:

1. Choosd~unctions > Student tto display a dialog similar to Figure 5-7.
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Student t-Test

Make Group Selections: Results:
Males Student t Test for a single group
Females Group 1: Males

Test value: 71.5

Group 1
Count 7
Mean 71.5714

Yariance 9630848
Std. Dew. z10482

e Std. Err | 1.17351
Group 1: Males

Mean Difference 0.0714286
Test Value: 715 Deqgrees of Freedom &
: 1t Yalue 0.0a0s6e7y
® single group t Probability 0.9534
: paired data
.': unpaired data with equal variance
") unpaired data with unequal variance
Correlation F Test
E Show group information
i . » i = Y Fi .
~ Copy Results to Clipboard Print Results _ . Gﬁwlmiatr)

Figure 5-7 Student t-Test dialog
Click thesingle groupbutton.

Select the column to be tested by either clicking the column name and p@ssipdl or double
clicking the column name.

Enter the known or hypothesized value inThst Valuefield.
Click Calculate. The results of the test are displayed on the right side of the dialog.

To export the results, clidBopy Results to Clipboard You can then paste the results into a data,
plot, or layout window.

7. To print the results, click tHerint Results button.
8. Click OK to return to the data window.

5.5.3 Performing a Wilcoxon Signed Rank Test
Use this test to compare the median of a single sample to a known or hypothesized value.

This is a nonparametric test that does not require that the samples be drawn from a normally distributed
population. If you know that the sample is normally distributed, use a single sample t-test instead.
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As part of the results, KaleidaGraph calculates a P value. This value determines if there is a statistically
significant difference between the median of the sample and the hypothetical median. If this valueas belc
certain level (usually 0.05), the conclusion is that there is a difference between the two. For more informa
on the results of a Wilcoxon signed rank test, refer to the online help.

To perform a Wilcoxon signed rank test:

1. Choosd~unctions > Wilcoxon to display a dialog similar to Figure 5-8.

Wilcoxon Test

Make Croup Selections: Results:
COffense Wilcoxon Rank Sign Test for a single group
Defense Graup 1: Offense
Test ¥alue: 312
Group 1
Caunt =]
Median 323
Median Difference 11
m\ Ofenaa Sunnof pnsiti.ve ranks 225
Sum of negative ranks -135
F Value 0.5749
Test Value: 312
P Value method’? normal approximatian
o single group
") paired data
f unpaired data
W Show group information
" T TR T TIC-. ¥
j Copy Results to Clipboard x ; Print Resuitﬂi\‘ ; OK \‘ @

Figure 5-8 Wilcoxon Test dialog
Click thesingle groupbutton.

3. Select the column to be tested by either clicking the column name and p@ssipdl or double
clicking the column name.

Enter the known or hypothesized value inThst Valuefield.
Click Calculate. The results of the test are displayed on the right side of the dialog.

To export the results, clidBopy Results to Clipboard You can then paste the results into a data,
plot, or layout window.

To print the results, click tHerint Results button.
8. Click OK to return to the data window.
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5.6 Analyzing Two or More Groups

KaleidaGraph provides five tests that can be used to analyze two or more different samples for a signific
difference in the mean or median values. The proper test to use depends on the number of samples anc
distribution of the data.

Comparing Two Groups

If data was collected from two different groups of subjects (for example, male and female manatees), use
of the following group comparison tests:

* Use theunpaired t-testif the samples were taken from normally distributed populations with equa
variances. This is a parametric test that compares the sample data directly.

* Use theWilcoxon-Mann-Whitney test if the samples were taken from non-normally distributed
populations or if the data consists of ranks or scores. This is a nonparametric test that ranks the
and analyzes the ranks instead of the raw data.

Comparing Three or More Groups

If the samples were taken from normally distributed populations with equal variances, use one of the follow
group comparison tests:

* Use aone way ANOVAto compare the effect of a single factor on the mean of three or more grouj
(for example, the effect of three drugs on a group of test animals).

* Use awo way ANOVA to compare the effect of two different factors on the mean of three er mor
groups (for example, the effect of three drugs given at different times during the day to a group
test animals).

If the samples were taken from non-normally distributed populations or if the data consists of ranks or scc
use theKruskal-Wallis test.

Note: If you find a statistically significant difference using the one way ANOVA, you can use one ofthe pc
hoc tests to determine which groups are different.

>.6.1 Entering Data for Group Comparison Tests

The group comparison tests in KaleidaGraph require that the data be entered in one of two ways:
* asraw data, where the data for each group is entered into a separate column.

* asindexed data, where one of the columns is a factor column or grouping variable, with the
corresponding data points in one or more columns.

You can use raw data for all of the tests except the two way ANOVA. The two way ANOVA requires one
two factor columns and one or more data columns.

Note: The groups do not have to be the same size.

The following examples show how raw and indexed data should be entered for the various group ecompal
tests.

4
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Raw Data Examples - Group Comparisons

8686 heights

E Males dﬁ Females ﬁ
@ 75 .56 6E.75
1 T4 .8 65.25 m
z 72.75 66 .58
3 72.25 T
4 76 .8 64 .58
5 78 .58 65.75
& 66 . B8 "
7 L
2 €3 MY
Unpaired t-test and Wilcoxon-Mann-Whitney test
8 O6 PH Levels
e Pond A 1_] Pond B Pand C Fond O B
@ S| 7.1 7.54 ]|
1 7 .54 7.83 7.55 7.7 m
z Fillls 7 .54 7.57 7.74
3 Fil 7 .84 7.58 7.74
3 .51 7.88 7.6 7.81
5 7.58 7.88 7.61 7.85
B 7.58 7.84 787 4
7 7.01 v
sl RSV

One way ANOVA and Kruskal-Wallis test

5.6 Analyzing Two or More Groups 7t



CaleidaGraph

Indexed Data Examples - Group Comparisons

06 heights 00 PH Levels
= Sex 1] Height ﬁ === Fonds |_1_] FH ﬁ
& male 75.58 a[Fand A 7.53
1| female 52,75 m 1|Pond B T.81 m
2 {male 74 .88 2|Pond C T.504
2| female B2 .25 Z|Fond DO T.M
4 male T2.79 4| Fond A T.04
3| female G5 . oE S5(Pond B T.83
& male 72.25 & 6| Pond C 7.55 a4
T female Bd .08 w 7| Fond O .71 0w
2 & <4 | = /
Unpaired t-test and Wilcoxon-Mann-Whitney test One way ANOVA and Kruskal-Wallis test

CHONS) Sales Stats

M & _]|Fromotion L1_] 1st Otr Znd Otr 3rd Ot 4th otr B
@ a5g 1847 933 947
1{A 1865 1122 936 1822 m
z| A 351 436 339 356
2| A 540 632 512 545
4| 720 724 787 722
5| 726 297 713 203
6|E 220 275 262 256 | &
HE 223 64 817 545 | w

2 4

Two way ANOVA

(one factor column and four columns containing the data values)
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Indexed Data Examples - Group Comparisons

800

Bird Calcium

P —

E Sex |I| Hormone Calcium Lewvel %
8|Female i 15.08
1|{Male (gla) 13.18 m
2(Female yes 35.55
F|HMale yes 29.89
4 (Female (gla) 16.73
S(HMale (gla) 18 .86
G| Female yes 23.82 &
T Hale es 21.64 w

7 & <7
Two way ANOVA

(two factor columns and one column containing the data values)

>.6.2 Performing an Unpaired t-Test

Use this test to compare the means of two independent samples. This test can be performed on column
different length, since no relationship is assumed between the samples. As a special case, if Group 1 is
assigned a Text column, it is used as a grouping variable (for example, gender) to separate the data in t
second column into two groups.

As part of the results, KaleidaGraph calculates a t probability (P) value. This value determines if there is
statistically significant difference between the two means. If this value is below a certain level (usually 0.(
the conclusion is that there is a difference between the two group means. For more information on the re
of an unpaired t-test, refer to the online help.

To perform an unpaired t-test:

1. Choosd-unctions > Student t to display the Student t-Test dialog.

2. Click theunpaired data with equal varianceor unpaired data with unequal variancebutton.

3. Select the columns to be tested by either clicking the column name and pressing a Group butto
double-clicking the column names. If you are using a Text column as a grouping variable, & must

assigned to Group 1.

4. Click theF Testcheck box if you want KaleidaGraph to calculate the F and F probability values.
The F probability determines if the two groups have different variances. A small F probabikty val

(usually less than 0.05) indicates that the two groups have significantly different variances.

Click Calculate. The results of the test are displayed on the right side of the dialog.

To export the results, clidBopy Results to Clipboard You can then paste the results into a data,

plot, or layout window.

To print the results, click tHerint Results button.

8. Click OK to return to the data window.

5.6 Analyzing Two or More Groups

7



CaleidaGraph

>.6.3 Performing a Wilcoxon-Mann-Whitney Test

Use this test to see if two different samples have been drawn from the same population. This test can b
performed on columns of different length, since no relationship is assumed between the samples. As a sy
case, if Group 1 is assigned a Text column, it is used as a grouping variable (for example, genderkto ser
the data in the second column into two groups.

This test assumes the samples are not normally distributed with the same variances. If you know that th
samples are normally distributed, use an unpaired t-test instead. If there are more than two samples to cor
use the Kruskal-Wallis test.

As part of the results, KaleidaGraph calculates a P value. This value determines if there is a statistically
significant difference between the medians of the two groups. If this value is below a certain level (usual
0.05), the conclusion is that there is a difference between the two. For more information on the results o
Wilcoxon-Mann-Whitney test, refer to the online help.

To perform a Wilcoxon-Mann-Whitney test:

1. Choosd~unctions > Wilcoxon to display the Wilcoxon Test dialog.
2. Click theunpaired data button.

3. Select the columns to be tested by either clicking the column name and pressing a Group butto
double-clicking the column names. If you are using a Text column as a grouping variable, & must
assigned to Group 1.

Click Calculate. The results of the test are displayed on the right side of the dialog.

To export the results, clidBopy Results to Clipboard You can then paste the results into a data,
plot, or layout window.

6. To print the results, click tHerint Results button.
7. Click OK to return to the data window.

>.6.4 Performing a One Way ANOVA

Use this test when you want to see if the means of three or more different groups are affected by a single f;
This test is the same as the unpaired t-test, except that more than two groups can be compared.

This is a parametric test that assumes the samples are drawn from normally distributed populationd with ¢
variances. If you know that the samples are not normally distributed, use the Kruskal-Wallis test. If there
only two samples to compare, use an unpaired t-test.

As part of the results, KaleidaGraph calculates F and P values. For more information on the results of a
way ANOVA, refer to the online help.

* Fvalue- This value is the ratio of the groups mean square over the error mean square. If this ve
is close to 1.0, you can conclude that there are no significant differences between the groups. If
value is large, you can conclude that one or more of the samples was drawn from a different
population. To determine which groups are different, use one of the post hoc tests.

* P value- This value determines if there is a statistically significant difference between the group
If this value is below a certain level (usually 0.05), the conclusion is that there is a difference betw
the groups.

8
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To perform a one way ANOVA:

1. Choosd-unctions > ANOVA to display a dialog similar to Figure 5-9.

ANOVA
Select ANOVA Variables: Dependent(s):
Pond A { Add>> ) |[PondA | Repeated Measures
Pond B — (Pond B
B e ;
Pond C S RO \ Paond C Repeating Factor Name
Fond D —— |PondD
Ponds
PH
T —— r
¢ Add>> ) Factor(s): Post Hoc Test: Alpha
T I T |-
[ S ———r \ Mo Post Test j 05 IS

One Way ANDYS

[ata Table: PH Levels

Factor &: < Groups

Pond &, Pond B, Pond C, Pond D

Analysis of Yariance Results

Source DF 55 M5 F P
Total 27 051267143 0.018937831

[ 3 0.40296488 013432163 29.354928 < .0001
Error 24 010970655 00045711062

"i Copy Results to Clipboard \

’T Print Resuitsj‘

OK

Figure 5-9 ANOVA dialog

Assign the data columns containing the measured values to the Dependent(s) list.

3. Ifyou are using indexed data, assign the factor column to the Factor(s) list. In this case, only or
dependent column should be used. If you assign multiple columns to the Dependent(s) listya two

ANOVA will be performed.

Click Calculate. The results of the test are displayed in the bottom half of the dialog.

5. If you find a statistically significant difference, you can use one of the post hoc tests to determir
which groups are different and the size of the difference. For more information on the post hoc te

refer to Section 5.8.

6. To export the results, clicRopy Results to Clipboard You can then paste the results into a data,

plot, or layout window.

To print the results, click tHerint Results button.

8. Click OK to return to the data window.
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5.6.5 Performing a Two Way ANOVA

Use this test when you want to see if the means of three or more different groups are affected by two fac
A two way ANOVA tests three hypotheses:

* There is no difference among the levels of the first factor.
* There is no difference among the levels of the second factor.
* There is no interaction between the factors.

This is a parametric test that assumes the samples are drawn from normally distributed populationd with ¢
variances. If you want to see the effect of only one factor on your data, use a one way ANOVA. KaleidaGr
does not have a nhonparametric equivalent to the two way ANOVA.

As part of the results, KaleidaGraph calculates F and P values. For more information on the results of a
way ANOVA, refer to the online help.

 Fvalue- The F value is calculated for each of the factors and the interaction. For each factor, tf
value is the ratio of the mean square of the factor over the error mean square. For the intéractic
is the ratio of the interaction mean square over the error mean square.

If the F value is close to 1.0, you can conclude that there are no significant differences between
factor levels or that there is no interaction between the factors. If this value is large, you careconcl
that one or more of the samples for that factor or combination of factors was drawn from atdiffer:
population.

» P value- This value determines if there is a statistically significant difference between the group
If this value is below a certain level (usually 0.05), the conclusion is that there is a difference betw
the groups.

To perform a two way ANOVA:

1. Choosd-unctions > ANOVA to display the ANOVA dialog.
2. Assign the data columns containing the measured values to the Dependent(s) list.

3. Assign one or two factor columns to the Factor(s) list. If two factor columns are assigned, only ¢
dependent column may be used.

Click Calculate. The results of the test are displayed in the bottom half of the dialog.

To export the results, clidBopy Results to Clipboard You can then paste the results into a data,
plot, or layout window.

6. To print the results, click tHerint Results button.
7. Click OK to return to the data window.

5.6.6 Performing a Kruskal-Wallis Test

Use this test when you want to see if three or more groups are affected by a single factor.

This is a nonparametric test that does not require that the samples be drawn from a normally distributed
population. If you know that the samples are normally distributed, use the one way ANOVA. If therg are o
two samples to compare, use the Wilcoxon-Mann-Whitney test.
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As part of the results, KaleidaGraph calculates a P value. This value determines if there is a statistically
significant difference between the medians of the groups. If this value is below a certain level (usually O.!
the conclusion is that there is a difference between the groups. For more information on the results of a
Kruskal-Wallis test, refer to the online help.

To perform a Kruskal-Wallis test:

Chooséd-unctions > Kruskal-Wallis to display a dialog similar to Figure 5-10.

Kruskal-wallis
Select Kruskal-Wallis Variables: Dependent(s):
4 ™
Day 1 Add >> Day 1
Day 2 - Day 2
s ;Y
Day 3 << Remaove Day 3
Day 4 — Day 4
€ Add>> N Factor:
Fi N
<< Remove
kruskal-*allis Rank Sum Test
[ata Table: Clinical Results
Factor &: 4 Groups
Dayw 1, Day 2, Day 3, Day 4
Results:
Eruskal-'wallis statistic 14292385
P value 0.00253
Method ChiSquared approximation
" . Ba———
f Copy Results to Clipboard \ f Print Results \ [ OK \ Calculate

Figure 5-10 Kruskal-Wallis dialog
Assign the data columns containing the measured values to the Dependent(s) list.

If you are using indexed data, assign the factor column to the Factor(s) list. In this case, only or
dependent column may be used.

Click Calculate. The results of the test are displayed in the bottom half of the dialog.

To export the results, clicRopy Results to Clipboard You can then paste the results into a data,
plot, or layout window.

To print the results, click tHerint Results button.
Click OK to return to the data window.
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5.7 Analyzing Repeated Measurements

KaleidaGraph provides five tests that can be used to analyze two or more matched samples for a signifi
difference in the mean or median values. The proper test to use depends on the number of samples anc
distribution of the data.

Comparing Two Groups

If data was collected from the same group of subjects (for example, the gas mileage for a number ofecars b
and after receiving a tune-up), use one of the following repeated measures tests:

* Use thepaired t-test if the samples were taken from normally distributed populations with equal
variances. This is a parametric test that compares the sample data directly.

* Use theWilcoxon matched pairs testif the samples were taken from non-normally distributed
populations or if the data consists of ranks or scores. This is a nonparametric test that ranks the
and analyzes the ranks instead of the raw data.

Comparing Three or More Groups

If the samples were taken from normally distributed populations with equal variances, use one of the follow
repeated measures tests:

* Use aone way repeated measures ANOVA compare the effect of a single factor on the méan o
three or more matched groups (for example, comparing the effects of a drug on a group of subj;
before, during, and after the treatment).

* Use atwo way repeated measures ANOVAo compare the effect of two different factors on the
mean of three or more matched groups (for example, comparing the effects of a drug on males
females before, during, and after the treatment).

If the samples were taken from non-normally distributed populations or if the data consists of ranks or scc
use the~riedman test

Note: If you find a statistically significant difference using the one way repeated measures ANOVA; you C
use one of the post hoc tests to determine which groups are different.

>.7.1 Entering Data for Repeated Measurements

The repeated measurement tests in KaleidaGraph require that the data be entered as raw data, wahere t
for each treatment is entered into a separate column.

The only exception is the two way repeated measures ANOVA, which requires indexed data. In this case
of the columns is a factor column or grouping variable, with the corresponding data points in two or mor
columns.

Note: Each group being analyzed must have the same number of observations.

The following examples show how the data should be entered for the various repeated measurement te
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Data Examples - Repeated Measurements

B O 6 Heart Rate

E Before E After ﬁ
& 75,000 21 .66G
1 21 ,B0E 23 . BEE m
2 75 . 660 76 . BEAE
3 54,000 57 .06G
4 72 600 76 . BEGE
5 S8, BER 52 .BEGE
6 76 . BE0 70.008 4
7 74 . B0E 76 .GEE ¥
—= e <>

Paired t-test and Wilcoxon matched pairs test

@
o
&

Clinical Results

E Day 1 [IE Doy 2 Doy 2 Day 4 |ﬁ
@ 28 . 6EaE 24 .088 258 . 088 22808 |
1 15.6888 15.088 23088 24 088 m
z 12 .068 19,068 24 . 068 23 .068
3 26 .66 26 .Baa 28 . BEa 28 . 0E8
4 22 .088 24 .888 25 . 088 26 . 088
= 19,088 21 .088 27088 23 088
& 23000 24 .088 26 . BEa 26600 4
7 22 .088 22888 23888 23.088 ¥
- 4

One way repeated measures ANOVA and Friedman test
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Data Examples - Repeated Measurements

®m 06 Sales Stats

F— ——mo T—
E F'r*n:-mntinn IIl Eafore During Aftar Iﬁ
@A 958 1847 933 |
1R 1883 1122 26 m
Z(A 331 436 334
2(A =49 632 a2
4(E Gl wed ey
aJ|E =l ga7 k-
G(E 229 295 282 | A
7|E 2E3 Q6 217y
7 - > 4

Two way repeated measures ANOVA

>.7.2 Performing a Paired t-Test

Use this test to compare means on the same or related subjects over time or under different conditions.
test requires columns of equal length. Any missing or extra values are skipped when running this test.

As part of the results, KaleidaGraph calculates a t probability (P) value. This value determines if there is
statistically significant difference between the two means. If this value is below a certain level (usually 0.(
the conclusion is that there is a difference between the two group means. For more information on the re
of a paired t-test, refer to the online help.

To perform a paired t-test:

1.
2.
3.

Choosd-unctions > Student tto display the Student t-Test dialog.
Click thepaired data button.

Select the columns to be tested by either clicking the column name and pressing a Group butto
double-clicking the column names.

Click theCorrelation check box if you want KaleidaGraph to calculate the correlation and
correlation probability values. The correlation probability determines if there is a correlation
between the two groups. A small correlation probability (usually less than 0.05) indicates that th
two groups are significantly correlated.

Click Calculate. The results of the test are displayed on the right side of the dialog.

To export the results, clicRopy Results to Clipboard You can then paste the results into a data,
plot, or layout window.

To print the results, click tHerint Results button.
Click OK to return to the data window.
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>.7.3 Performing a Wilcoxon Matched Pairs Test

Use this test to compare the median values on the same or related subjects over time or under different
conditions. This test requires columns of equal length. Any missing or extra values are skipped whgn run
this test.

This test assumes the samples are not normally distributed with the same variances. If you know that th
samples are normally distributed, use a paired t-test instead. If there are more than two samples to com
use the Friedman test.

As part of the results, KaleidaGraph calculates a P value. This value determines if there is a statistically
significant difference between the medians of the two groups. If this value is below a certain level (usual
0.05), the conclusion is that there is a difference between the two. For more information on the results o
Wilcoxon matched pairs test, refer to the online help.

To perform a Wilcoxon matched pairs test:

1. Choosd~unctions > Wilcoxon to display the Wilcoxon Test dialog.
2. Click thepaired data button.

3. Select the columns to be tested by either clicking the column name and pressing a Group butto
double-clicking the column names.

Click Calculate. The results of the test are displayed on the right side of the dialog.

5. To export the results, clidBopy Results to Clipboard You can then paste the results into a data,
plot, or layout window.

6. To print the results, click tHerint Results button.
7. Click OK to return to the data window.

>.7.4 Performing a One Way Repeated Measures ANOVA

Use this test when you want to see if the same group of individuals is affected by a single factor. This te
the same as the paired t-test, except that more than two treatments can be compared.

This is a parametric test that assumes the samples are drawn from normally distributed populationd with ¢
variances. If you know that the samples are not normally distributed, use the Friedman test. If there are
two samples to compare, use a paired t-test.

Note: This test requires columns of equal length. If any missing or extra values are found, a one way ANO
is performed on the data.
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As part of the results, KaleidaGraph calculates F and P values. For more information on the results of a
way repeated measures ANOVA, refer to the online help.

* Fvalue- The F value is calculated for both the treatment and the subject. For the treatmentgthis ve
is the ratio of the treatment mean square over the error mean square. For the subject, it isfthe ra
the subject mean square over the error mean square.

If this value is close to 1.0, you can conclude that there are no significant differences among
treatments. If this value is large, you can conclude that the treatments have different effects. To
determine which treatments are different, use one of the post hoc tests.

* P value- This value determines if there is a statistically significant difference between the
treatments. If this value is below a certain level (usually 0.05), the conclusion is that there is a
difference between the treatments.

To perform a one way repeated measures ANOVA:
1. Choosd~unctions> ANOVA to display the ANOVA dialog.
Assign the data columns containing the measured values to the Dependent(s) list.
Click theRepeated Measuregsheck box.
Enter a label in thRepeating Factor Namefield. This label will appear in the ANOVA results.

Click Calculate. The results of the test are displayed in the bottom half of the dialog.

S

If you find a statistically significant difference, you can use one of the post hoc tests to determir
which groups are different and the size of the difference. For more information on the post hoc te
refer to Section 5.8.

7. To export the results, clicRopy Results to Clipboard You can then paste the results into a data,
plot, or layout window.

8. To print the results, click tHerint Results button.
9. ClickOK to return to the data window.

>.7.5 Performing a Two Way Repeated Measures ANOVA

Use this test when you want to see if the same group of individuals is affected by two factors. At lelast on
these factors is a repeated treatment on the same group of individuals. A two way repeated measukes AN
tests three hypotheses:

» There is no difference among the levels or treatments of the first factor.
» There is no difference among the levels or treatments of the second factor.
* There is no interaction between the factors.

This is a parametric test that assumes the samples are drawn from normally distributed populationd with ¢
variances. If you want to see the effect of only one factor on your groups, use a one way repeated meas
ANOVA. KaleidaGraph does not have a nonparametric equivalent to the two way repeated measures
ANOVA.

Note: Each group must have the same number of observations for this test.
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As part of the results, KaleidaGraph calculates F and P values. For more information on the results of a
way repeated measures ANOVA, refer to the online help.

 Fvalue- The F value is calculated for each of the factors, the interaction, and the subjects. If th
value is close to 1.0, you can conclude that there are no significant differences among treatmen
this value is large, you can conclude that the treatments have different effects.

For the first factor, this value is the ratio of the factor mean square over the subject mean sqt
For the second factor, it is the ratio of the factor mean square over the error mean square.
For the interaction, it is the ratio of the interaction mean square over the error mean square

For the subjects, it is the ratio of the subject mean square over the error mean square.

* P value- This value determines if there is a statistically significant difference between the
treatments. If this value is below a certain level (usually 0.05), the conclusion is that there is a
difference between the treatments.

To perform a two way repeated measures ANOVA:
1. Choosd~unctions > ANOVA to display the ANOVA dialog.

N o o kM wDd

Assign the data columns containing the measured values to the Dependent(s) list.

Assign a factor column to the Factor(s) list.

Click theRepeated Measuregsheck box.

Enter a label in thRepeating Factor Namefield. This label will appear in the ANOVA results.
Click Calculate. The results of the test are displayed in the bottom half of the dialog.

To export the results, clidBopy Results to Clipboard You can then paste the results into a data,

plot, or layout window.

8. To print the results, click thrint Results button.

9. Click OK to return to the data window.

>.7.6 Performing a Friedman Test
Use this test when you want to see if a single group of individuals is affected by a series of three or mor

treatments.

This is a nonparametric test that does not require that the samples be drawn from a normally distributed
population. If you know that the samples are normally distributed, use the one way repeated measures
ANOVA. If there are only two samples to compare, use the Wilcoxon matched pairs test.

Note: This test requires columns of equal length.

As part of the results, KaleidaGraph calculates two different P values. These values determine if there is
statistically significant difference between the groups. If the P values are below a certain level (usually 0.
the conclusion is that there is a difference between the groups. For more information on the results of a
Friedman test, refer to the online help.
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To perform a Friedman test:

1. Choosd-unctions > Friedman to display a dialog similar to Figure 5-11.

Friedman Test

Select Friedman Variables: Variable(s):
Campaign Market 1
Time Period Market 2
Market 1 ./W\ Market 3
Market 2 —_— Market 4
Market 3 Market 3
Market 4 ;m\

Market 3 -—

Friedman &MOY¥4 by ranks for repeated measures

Data Table: Add_Campaign

Factor 4: 5 Groups

Market 1, Market 2, Market 3, Market 4, Market S
Mumber of subjects: &

Results:

Friedman statistic 3.6

P walue 046254

Method ChiSquared approximation

Fp statistic 0.85235294

Fp P walue 0.49219

DF 4, 20

Kendall*s Concordance 015
f Copy Results to Clipboard \ f Print Results \ [ OK \ @

Figure 5-11 Friedman Test dialog
Assign the data columns containing the measured values to the Variable(s) list.
Click Calculate. The results of the test are displayed in the bottom half of the dialog.

To export the results, clicRopy Results to Clipboard You can then paste the results into a data,
plot, or layout window.

To print the results, click tHerint Results button.
Click OK to return to the data window.
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5.8 Choosing a Post Hoc Test

Once you have performed a one way or one way repeated measures ANOVA and found a statistically
significant difference, you can use one of the four post hoc tests provided by KaleidaGraph to deterimine w
groups are different.

* Use the Tukey HSD, Bonferroni, or Holm test to compare all possible combinations of group pa

* Use the Dunnett test if one column represents control data, and you want to compare all other
columns to the control column (but not to each other).

To perform a post hoc test:

1. Verify that One Way ANOVA or One Way ANOVA — Repeated Measures is listed on the first lin
in the ANOVA results. The post hoc tests cannot be used with the two way or two way repeatec
measures ANOVA.

Select the desired test from fest Hoc Testpop-up menu.
3. If necessary, select a different significance level usingliiea. pop-up menu.
Click Calculate. The post hoc test results will appear below the ANOVA results.

5.8.1 Tukey HSD Test

The Tukey HSD (honestly significant difference) test is a pairwise comparison of every combinatiom of grc
pairs. This test calculates the mean difference for each treatment or group pair, calculates a g testrstatis
each pair, and displays the P value that corresponds to the g test statistic. The P value determines if the
statistically significant difference between the treatments or groups being compared. If this value is belo
certain level (usually 0.05), the conclusion is that there is a difference between the groups.

For more information on the results of a Tukey HSD test, refer to the online help.

5.8.2 Bonferroni Test

The Bonferroni test is a pairwise comparison of every combination of group pairs. This test calculates th
mean difference for each treatment or group pair, calculates a t test statistic for each pair, and displays
value that corresponds to the t test statistic. The P value determines if there is a statistically significant
difference between the treatments or groups being compared. If this value is below a certain level (usua
0.05), the conclusion is that there is a difference between the groups.

For more information on the results of a Bonferroni test, refer to the online help.
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5.8.3 Holm Test

The Holm test is a pairwise comparison of every combination of group pairs. This test calculates the me
difference for each treatment or group pair, calculates a t test statistic for each pair, and displays the two-
P value that corresponds to the t test statistic.

The smallest P value is compared to the adjusted Alpha value. If the P value is greater than or equal to
adjusted Alpha, you can conclude that there is no significant difference for this test and any remaining
comparisons. If the P value is less than the adjusted Alpha, there is a statistically significant differece for
test. A new adjusted Alpha value is calculated, and the tests continue with the next smallest P value.

For more information on the results of a Holm test, refer to the online help.

5.8.4 Dunnett Test

The Dunnett test is used to determine if the mean of one group, designated as a control, differs significe
from each of the means of the other groups. This test calculates the mean difference between thelcontre
each treatment or group, calculates a g test statistic for each pair, and displays the P value that correspc
the g test statistic. The P value determines if there is a statistically significant difference between the col
and the group being compared. If this value is below a certain level (usually 0.05), the conclusion ig that t
is a difference between the groups.

For more information on the results of a Dunnett test, refer to the online help.

0
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0.

Chapter €

The Formula Entry window is a very powerful tool for data analysis. Using this window, you can apply a wi
range of algebraic functions to your data. It also provides a formula script feature to help automate certa
functions in the program.

This chapter explains how to:

Enter and execute formulas.

Reference columns, cells, and memory locations in a formula.

Create multi-line formulas.

Calculate statistics.

Linearly interpolate data.

Obtain values from a curve fit.

Create shorthand references for constants, variables, and functions in the library.

Automate the process of creating plots using formula scripts.

1 Formula Entry Basics

This section provides the basic information you need to start working with the Formula Entry window. In
addition to this section, you may also want to refer to Section 2.5.2, which guides you through the proce:
executing several formulas.
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5.1.1 Formula Entry Window

ChooséWindows > Formula Entry to display the window in Figure 6-1. Use the Formula Entry window to
enter formulas that generate and manipulate data in the active data window. The various features of the
Formula Entry window are discussed below.

8 0 Formula Entry
L Qperators Functions Statistics Curve Fits Special Library | S
/
5 @ Lag O Rad
- 6
(Help.——T—
3 | F 3 » F 1 F ! F 3
— A AN RYCRY(FANCF ) (Fe ) (F7) (F3) GR)——

Figure 6-1 Formula Entry window

1. Formula Entry Menu Bar
These menus contain all of the functions that are available in Formula Entry. The commands in thes
menus are described in Section 6.9.

2. Text Field
Formulas are entered in this area of the window.

3. Posted Note
This is an internal text editor where multiple functions can be strung together. See Section 6.2 for m
information on multi-line formulas.

4. Function Buttons
Using these buttons, you can assign frequently used formulas to the first eight function keys of your
keyboard. This topic is discussed in Section 6.1.6.

5. Degrees/Radians Buttons
These buttons determine whether the results of trigonometric functions are in degrees or radians.

6. Help...
Click this button to display the Help dialog.

7. Run
This button is used to execute the current formula. Formulas can also be executed Emnigoing
(Windows) orReturn (Macintosh). If a data window is not open, this button is unavailable.

5.1.2 Formula Entry Menus

The menus in Formula Entry contain all of the commands and operators that are available for use. You
the option of choosing the commands from the menu or typing them into the window. Each of the comme
Is discussed in detail in Section 6.9.
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Operators Menu
The operators available within Formula Entry are listed below. Grouped items have the same precedenc

! factorial

A power

* multiply

/ divide

% modulo

+ add

- subtract

< less than

<= less than or equal to
> greater than

>= greater than or equal to

== equal to (used for comparisons)

I= not equal to

&& logical AND

I logical OR

?: conditional

() left and right parentheses

= equal (used to store results)
[] matrix operator

Functions Menu

The Functions menu contains general math functions. Examples of these commands include trigonomet
functions (sine, cosine, and tangent), square root, and absolute value.

Statistics Menu

The Statisticsmenu contains the commands that are used to calculate statistics on data. Section 6.3 exp
how to calculate statistics using these commands. The equations used to calculate these statistics are
in Section D.2.

Curve Fits Menu

TheCurve Fits menu contains commands that can be used to place curve fit values into the data wirsdow. -
allows you to find curve fit values at specific points that were not originally plotted. The procedure for doi
this is discussed in Section 6.6.
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Special Menu

The Specialmenu contains commands that use either a Boolean expression or a text string as part of the
definition.

Library Menu

TheLibrary menu displays all of the definitions in the current library. If the library is empty, this menu is
also empty. For more information on the library, see Section 6.8.

5.1.3 Formula Structure

A formula calculates new values from existing data in the data window. A formula can be a simple
mathematical operation, such as multiplying a column by a constant, or a more complex operation, suct
calculating the root mean square of a specific group of data.

Formulas are created using a combination of column references, operators, and functions. Memory loca
and constants can also be used in a formula. Formulas are usually constructed with the destination to tr
of the equal sign (=) and the calculation to the right of the equal sign. One exceptiomaisiéfenction,

which specifies the output column as one of the parameters.

The results of a formula can be stored in another column, a cell, or a memory register. If a destination is
specified, the results are displayed in a dialog similar to Figure 6-2. This is useful for formulas thatgesult
single value, such as the commands located iSt#iEstics menu.

Macro Results

Formula:
Result = 88
1 Data Only

( To Clipboard ) € 0K )

Figure 6-2 Result dialog

5.1.4 Referencing Columns, Cells, and Memory Registers

Column numbers range from 0 to 999 and need to be precedexividyem used in a formula (cO, c1, and so
on). Column numbers are displayed in a box at the top of the column and are referenced to the starg of an
selection. Please note that when a selection is made in the data window, the first column in the selectiol
becomes column 0.

Calculations involving columns are performed on a row-by-row basis. If two or more columns are used i
calculation, corresponding cells in the same row are used to determine the results. If empty or masked ¢
are encountered during the calculation, the corresponding cell in the destination column is empty.

Individual cells can be referenced in a formula usingtiifunction. The syntax of this function is
cell(row#, col#) Using this function, it is possible to store and retrieve data anywhere in the data window

Memory registers range from 0 to 99 and need to be precededywhen used in a formula (m0, m1, and
so on). Memory registers are useful in calculations that result in a single value. The value can be stored
memory register and used at a later time in other calculations.

)4
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Some example formulas are shown below:

Example Formulas
c1 =c0/1000 cell(0,5) = cell(0,0) — 11
c5 = (cl+c2) * (c3—c4) m1 = npts(c0)
cell(0,2) = mean(cl) m10 = cell(0,0)

5.1.5 Entering and Executing a Formula
This section provides the general instructions for entering and executing a formula in the Formula Entry
window. Section 2.5.2 provides a detailed example of running several formulas and viewing their effect «
the data window.
To enter and execute a formula:
1. Open the data window to be operated on by the formula.
2. ChooseNindows > Formula Entry .

3. Enter the formula into the text field of Formula Entry. You can either type the operators and
functions or choose them from the appropriate menus in the Formula Entry window.

4. Multiple formulas can be entered by separating each formula with a semicolon. The Posted Note
also be used to enter multiple formulas. This topic is covered in Section 6.2.

5. Click Run to execute the formula.

Note: The results of a formula are based on the data at the time the formula is executed. Changing the
does not cause the results to automatically recalculate. To update the results, the formula must b

executed again.

5.1.6 Assigning Formulas to Function Buttons

You can store formulas in any of the eight function buttons in Formula Entry. Any formulas that aredassig
to these buttons are saved in the Macros file. It is recommended that you store frequently-used formulas
F2—F8 and leave F1 for entering general formulas that do not need to be saved.

To assign a formula to a particular function button:
1. Select the appropriate function button in Formula Entry using one of the following methods:
e  Click the button in the Formula Entry window.
* Press the corresponding function key on the keyboard.

* Hold downCtrl (Windows) ord (Macintosh) and press the number of the function button yo
want to select.

2. Enter the formula into the text field of Formula Entry.

6.1 Formula Entry Basics ot
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5.2 Multi-Line Formulas

With the use of the Posted Note in Formula Entry, you can string formulas together and have them exec
sequentially. Each formula should be entered on a separate line and end with a semicolon. This section
provides the general instructions for entering and executing a multi-line formula. Section 2.5.2 provides
detailed example of executing a multi-line formula and viewing its effect on the data window.
To enter and execute a multi-line formula:

1. Open the data window to be operated on by the formula.

ChooséNindows > Formula Entry .

2
3. Click the Posted Note butto[E=g] ) to display the text editor.
4

Enter the individual formulas into the Posted Note. Figure 6-3 shows a multi-line formula enterec
the text editor. Notice that each formula is entered on a separate line and is terminated by a
semicolon.

Edit Formula

€ Fie Edit Operators  Functions Statistics Curwve Fits  Special  Library

cB=C-8.5 + ran()) * 10;

mosk{c® =< @, c@);

cl = c@ * exp(cl®/2.37);

macrof "Invert Mask"D;

cd = (sqrtfabs(cl)) + .5392) * 3;
nome{ "Volues", c@);

nome( "Positive #", cl);

name( "Negotive #", c2);

Figure 6-3 Posted Note with formula entered

5. When you are finished entering the formulas, ché@se> Closeto leave the editor. The Formula
Entry window appears, displaying the message shown in Figure 6-4.

8 0 Formula Entry
Operators Functions statistics Curve Fits Special Librany
Click "Fun” to execute the ‘Formula Posted Mote’. © Deg O Red
{ Help... )

CFRANCR2YCRY(FAYCFSYCF6 ) (F7 ) (FR ) (GRun)

Figure 6-4 Formula Entry after exiting the Posted Note

6. Click Run to execute the formulas in the Posted Note.

)6 6.2 Multi-Line Formulas
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5.2.1 Adding Comments

Comments can be added to a multi-line formula. Comments are used to make the formula more readab
describing the purpose of the program and the use of each individual formula.

Comments can be added anywhere in the Posted Note with the use of a semicolon. Anything after the
semicolon to the first occurrence of a carriage return is treated as a comment. The following lines from t
multi-line formula in Figure 6-3 have had comments added.

c0 = (-0.5 + ran()) * 10; Fill cO with random numbers between -5 and 5.
macro("Invert Mask"); Execute the Invert Mask macro from the Macros menu.
name("Values", c0); Change the title of c0O to "Values."

5.2.2 Saving Multi-Line Formulas

Multi-line formulas can be saved as a text file by chooBifeg> Save Asin the Posted Note window. This
text file can be reopened at a later time by clicking the Posted Note button in Formula Entry and choosir
File > Open.

5.3 Calculating Statistics with Formula Entry

KaleidaGraph provides 12 commands in $tatisticsmenu to help you analyze data. The statistics can be
calculated on individual columns or a specific range of data. The equations used to calculate the statistic
listed in Section D.2.

5.3.1 Individual Column Statistics

Statistics are calculated on individual columns by entering the column number within the statistics functi
This function results in a single data value, which can be displayed in a dialog or stored in a column, cel
memory register. The following table shows some example formulas that calculate statistics on individue

columns.
Formula Result
mean(cl12) Finds the mean of column 12 and displays the result in a dialog
c4 = stderr(c3) Determines the standard error for column 3 and places the result in

column 4.

cell(0,5) = std(c15) Finds the standard deviation of column 15 and stores the result(in row
0 of column 5.

m2 = cmin(cll) Determines the minimum value in column 11 and stores the result in
memory register 2.
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5.3.2 Statistics on a Specific Block of Data

Statistics can also be calculated on a range of data. This is accomplished using the statistics command:
the matrix operator, [ ]. This operator enables you to define a range of rows and columns (around the cu
row or column index) to use in the calculation. The syntax for the matrix operator is:

[starting row:ending row, starting column:ending column]

It is not necessary to enter starting and ending values if you want to use all of the rows or columns in the
calculation. If the starting and ending values are missing, the entire range of rows or columns is used to
determine the result.

For example:
[,] Operate on the entire data window.
[, 1:3] Operate on all rows in columns 1 through 3.
[0:25, ] Operate on rows 0 through 25 in all columns.

The following table shows some examples of statistics commands using the matrix operator. Each of the
formulas display the results in a dialog.

Formula Result

stderr([ , ]) Calculates the standard error for the entire data window.

mean([, 1:1]) Finds the mean for all rows in column 1.

std([0:10, ]) Calculates the standard deviation for rows 0 through 10 in all
columns.

median([0:100, 3:5]) | Calculates the median for the data in rows 0 through 100 in columns
3 through 5.

std([-10:10, 0:0]) Finds the standard deviation for a window of data from —10 rows to

+10 rows from the highlighted row in column 0.

npts([0:1000, —3:3]) Finds the number of points in rows 0 through 1000 in a windoy of
data from —3 columns to +3 columns from the highlighted column.

5.3.3 Calculating Statistics on a Row-by-Row Basis

To calculate statistics on a row-by-row basis, enter zero for both the starting and ending row. For example
formula ¢5 = mean([0:0, 1:4]) calculates the mean for each individual row in columns 1 through 4 and stc
the results in column 5.

)8 6.3 Calculating Statistics with Formula Entry
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5.4 Masking Data with Formula Entry

KaleidaGraph supports two functiomadsk andfilter ) that can be used to mask data via a formula. An
unmask function is also provided to return the data to normal. These commands are defined in Section ¢
Some example uses of these commands are listed below.

Note: For more information on masking and unmasking data, refer to Section 4.7.

Formula Result
mask(c0 < 0, c0) Masks any negative values in cO.
mask(cl < c2, c2) Masks any cells in c2 whose value is greater than the corresponding
cell'in cl.
filter(-=1, 1, cO) Masks all cells in cO that are less than —1 or greater than 1.
unmask(cO > 0, c3) Unmasks any cells in c3 if the corresponding value in cO is posiltive.

~

5.5 Interpolating Data

KaleidaGraph is able to perform linear interpolation through the use teliteefunction in Formula Entry.
The table command performs a linear approximation of a number (x) based on the data in two columns.

syntax for this command table(x, x col#, y col#)such that for a given x value, this function returns an
estimate fory.

Figure 6-5 shows an example use of the table function. The first two columns contain X-Y data points. Colt
2 contains a new set of X values for which you want to find the corresponding Y values. The Y values in
column 3 were found by executing the formeBstable(c2, c0, clin Formula Entry.

06 Data 1

=== Time 1 L] Test i Time 2 Test 2 B
B @ . 9eaaa] 1.4806 1.8806 1.7875 |
1 1.7808 4 .5806 Z .BR68 4.4204 m
2 2.5500 4 .2806 2 .B068 4.0308
3 3 .2806 5 . 2506 4 .BE6E 4.0622
4 4 . 4806 4.,7508 5 . BREE 3.6736 | a
5 S . 1806 3 .5806 -
L2 & (>

Figure 6-5 Sample data window
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5.6 Obtaining Values from a Curve Fit

The Curve Fits menu in Formula Entry contains commands that can be used to analyze the values alonc
fitted curve. These commands enable you to find values at any point on the curve, as well as calculate t
residual error between the fitted curve and the original data.

Before you can get values from a curve fit, you must first create a plot and apply a curve fit to the data.
Otherwise, an error message is displayed when you try to run the formula.

Note: Itis possible to get the curve fit values and residual values into the data window without using Form
Entry. See Section 10.6.3 for more information on exporting the results of a curve fit into the data
window.

The following sections show how to get values from a curve fit into the data window. Figure 6-6 shdws a |
with a Polynomial curve fit applied (represented by the dashed line) which will be used as an example.

Sinc(5x) |
1.F |
B /\ Y = MO + M1*x + ... M8%¢ + M9*x°
0.8 F / . \ MO 0.74336
0.6-F / \ M1 -2.2635e-06
o . ! M2 -1.5172
0.4-f /) ,
Fo // \ , M3 5.393e-06
0.2 ! 5 ! M4 0.57377
0 N\ ' / \\ /T M5 -2.3555e-06
N \// \\//’ R 0.89315
-0.2 Ness ‘
F - | | | -7

Figure 6-6 Sample plot with Polynomial fit applied

5.6.1 Getting Curve Fit Values into the Data Window

The following steps explain how to use Formula Entry to obtain values from the curve fit at specific X
locations. The X positions can be the original column of X values, a new column of values, or a single p:
along the X axis.

Note: Unless the curve fit is extrapolated to the axis limits (see Section 10.8.1), the results are onby acct
if the X values lie within the original range of the data. If the values fall outside the data range, the
results are linearly interpolated.

To calculate values from a curve fit:

1. Activate the data window that contains the fitted variables. Figure 6-7 shows a portion of the da
used to create the sample plot.

LOO
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00 Data 1

= [@_]-v/z to W[IE Sinc{Sx) C |ﬁ
& -1.5708 B.12732 |
1 -1.5391 B.12532 m
Z —1.5873 . 12686
= —1.4756 B.12647
4 —1.4439 B.11154 i
5 —1.4121 B.B099340 -
2 & 4>

Figure 6-7 Data used to create sample plot
2. ChooseNindows > Formula Entry .

3. Enter the formula into the window. Figure 6-8 shows the formula for this example. The formula
should be of the form = fit(x,y), where:

z is the destination column.

X is either a single data value or a column containing X values.

y is the column that had the curve fit applied.

fit is replaced by the appropriate command fromQbeve Fits menu of Formula Entry.

® 0O Formula Entry
Operators Functions statistics Curve Fits Special Librany
£2 =pohyc0,cl) AR
( Help... Y
=i CFL CCR2YCR3NCFANC RSO FE ) (F7 ) ( FB ) (GRS

Figure 6-8 Curve fit function entered in Formula Entry

4. Click Run to execute the formula. The destination column is filled with the values of the curve fi
at the specified X values. Figure 6-9 shows the resulting data window, with the curve fit values |
the last column (column 2).
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®0 86 Data 1

= —1T.-"'2 to n.fdﬁ Sinc{Sx C |ﬁ
5] -o7as B.12732 B.49387
1 -39 B.12832 B .262895 m
2 a1 R A.1:26685 A.255210
] i e a] @.12a47 B.16617
4 4430 B.11154 B.074163 4
a 4121 A .899:5349 —B8.8606844681.3 ¥

2 e </

Note: This method uses the curve fit points originally calculated when the fit was applied. You may want
increase the number of calculated points to make the values from the fit more accurate. See
Section 10.8.3 for instructions on increasing the number of curve fit points.

Figure 6-9 Data window containing curve fit values

5.6.2 Using the Calculated Equation to Find Values

The most accurate method of getting values from a fit is to use the original equation and the parameters
calculated by KaleidaGraph. This is not possible when a Smooth, Weighted, Cubic Spline, or Interpelate ¢

fit is applied to the data, because these curve fits do not result in an equation.

To calculate values using the curve fit's equation:

1. Copy the curve fit coefficients to the Calculator. Refer to Section 10.6.3 if you are unsure of how
do this. If you applied a General curve fit, you can skip this step because the parameters are

automatically stored in the Calculator.

2. Activate the data window that contains the fitted variables. Figure 6-10 shows the originalidata w

a column containing new X values (column 2).

® 06 Data 1

= (8 _]-v/2 to w01 Sinc(Sx) Mew X ] |ﬁ
B —1.5788 B.12732 ~1.5508 [
1 -1.529 B.12832 -1 .42680 m
2 -1.5873 B.12686 -1.4184
3 -1.4756 B.12847 -1.32480
4 -1 .44239 B.11154 -1.278a
S -1.4121 B ,.899:349 -1.28684

2 8 > 4

Figure 6-10 Data window containing new X values

3. ChooseNindows > Formula Entry .

4. Enter your formula into the window. Figure 6-11 shows the formula used to obtain values from

curve fit at designated points, where:

L02
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c3 is the destination column for the curve fit values.
c2 is the column containing the new X values.
mO—m5 are the curve fit coefficients previously copied to the Calculator.

88 Formula Entry
Operators Functions statistics Curve Fits Special Librany
C3=mO0+ml*c2+m2*c2A2+m3*c2A3+ mA* 2444+ m5¥c2A5| Seg R
F ST
( Help... )
=& " r1 [ F2 “--’_FE “ F4 “--’_FS “ F& "‘--’_F? “ F& %  Run %

Figure 6-11 Using the curve fit equation to calculate values

5. Click Run to execute the formula. The destination column is filled with the values of the curve fii
at the specified X values. Figure 6-12 shows the resulting data window, with the curve fit values
the last column (column 3).

e0Ce Data 1

= [ ]-v/2 to n.frlfl SinciSK) Hew X 1] |%
5] —-1.5783 012732 -1.535048 B.41619
1 -1.339 B.125832 -1.4208 a.17304 m
2 -1.5873 G . 12085 -1 .4188 -8 .0858333
] -1.4756 B.12047 -1.32408 —H.12691
4 -1.4439 B.11154 -1.276848 -A.21183 4
] =1 .4121 G . 899349 -1 .2888 —B8.23133 | ¥
= e Y

Figure 6-12 Data window containing curve fit values

Note: This method can similarly be used to calculate the X value when the Y value on the fit is knawn. Y
need to rearrange the formula so that it solves for X instead of Y.

~

5.7 Performing Date and Time Calculations

Itis possible to perform calculations on columns containing dates and times. Internally, dates are seored &
total number of seconds since Jan. 1, 1904 and times are stored as a relative number of seconds. This
you to perform calculations on date and time data just as you would with any other kind of data. The eas
way to illustrate this is to use ti@lumn Format command Data menu) to change the format of a column
containing dates or times to tbeuble format. The column now shows the total number of seconds.

Note: You do not have to change the format of the column before using it in a calculation. This is becat
KaleidaGraph automatically stores the values as a total number of seconds.

6.7 Performing Date and Time Calculations 10z
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5.8 Using the Library

KaleidaGraph provides a library which can be used to define constants, variables, and functions for use
Formula Entry, the Function plot, and the General curve fit. Using the library, you can create shorthand
references to values and functions that you use on a regular basis.

5.8.1 Library Basics

The library is displayed by choosing eittMacros > Library or Curve Fits > General > Library . The
current library is displayed in a text editor. Once you are in the editor, you can modify the current library, o
a saved library, or create a new library.

The default library provided with KaleidaGraph contains a number of definitions for variables, constants, ir
functions, and curve fit equations. The definitions are grouped together to make it easier to locate a partit
function, but this is not a requirement. You can place the definitions in any order you choose.

One of the main reasons for using the library is to form aliases or shorthand references for functions, varia
and constants. This is particularly useful for defining sections of a formula that exceed the 256 character |
in the Formula Entry, Function plot, and General curve fit windows.

5.8.2 Creating Library Definitions

Any of the definitions in the library can be called from Formula Entry, the Function plot, or the Genegal cur
fit. KaleidaGraph searches the current library for any substitutions and makes them before proceeding. P
note that KaleidaGraph substitutes the definition, so you may want to enclose the definition with parenths
to maintain the proper syntax after the substitution takes place.

Use the same syntax shown in the default library to create your own definitions. All of the library definitio
are terminated with a semicolon. Anything following the semicolon is treated as a comment, unless the
semicolon is preceded by a backslash (\). The purpose of the backslash is to treat the data after the sem
as a continuation of the function. This is normally used to set up initial conditions when defining curve fit
equations.

When creating your shorthand references, it is important to note that the library is not case sensitive. If \
had two functions named S1() and s1(), either one could be substituted by KaleidaGraph.

5.8.3 Creating a Custom Library

The library is saved as part of the Macros file. To create a custom library, dh@cse > Library and sag
the default library to disk (using tl8ave Ascommand in the editor). Then, chodske > Newto start a new
library. Use the same syntax shown for the default library. When completed, save the new library to disk

KaleidaGraph references whichever library is currently open. To reference a new library,@gerthe
command in the editor to locate and load the library you want to use. If you want to tie a particular library
a macros file, use thale > Export >Macros command to save the macros file. The current library becomes
the default library for that particular macros file.

LO4
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5.9 Function Descriptions and Syntax

This section describes each of the operators and functions available in the Formula Entry menus. Exam
are provided for each of the items.

5.9.1 Operators Menu

() - The parentheses are used with almost every formula to enclose the variable being used in the calcul
They are also used to set the priority order for calculations.

Example: ¢3 = (cos(c2) * sin(cl)) + ((2 * tan(c0)) / sqrt(pi))

A - This operator raises the preceding value to the specified power.
Examples: 572, ¢3 = ¢17(1/c0)

* - This operator multiplies two values together.
Examples: 23 * m0, ¢c3 = .9087 * c5

/ - This operator is used for division.
Examples: ¢4 =c0/12.234,c12 =(c8 + c5) / c2

+ - This operator is used for addition.
Examples: c3 =(c2 +cl+c0)/3,cl2=198 + cl10

— - This operator is used for subtraction.
Examples: c9 =c¢c8 —c6, c19 = (c12-c3)/c5

% - This operator performs tmeod function.
Examples: c9 =¢c8 % 4, c13 =cl12 % c3

I - This operator calculates the factorial of a number.
Examples: 7!, ¢13 = c10!

< - This operator compares two values to see if one is less than the other.
Examples: mask(cl < 3, c1), unmask(c2 <-12, c3)

<= - This operator compares two values to see if one is less than or equal to the other.
Examples: mask(c4 <= ¢5, ¢6), unmask(c2 <= 23, c12)

> - This operator compares two values to see if one is greater than the other.
Examples: mask(c1>1, c0), unmask(c4 > c3), c5)

>= - This operator compares two values to see if one is greater than or equal to the other.

Examples: mask(c12 >=12.34, c12), unmask(c11l >= -5, c11)

6.9 Function Descriptions and Syntax 10¢
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== - This operator compares two values to see if they are equal to each other.
Examples: mask(cl == 4, c1), unmask(c3 == c2, cl)

I= - This operator compares two values to see if they are unequal.
Examples: mask(c2 != c4, ¢2), unmask(c3 = 2, ¢c3)

&& - This operator performslagical and on two Boolean expressions. The result of both expressions mus
be true (non-zero) for the logical and to be true.

Examples: c3 = (c0>1 && c0<15) ? c0: 0.5, cl = (c2>3 && c2<11) ?c2:0

|| - This operator performslagical or on two Boolean expressions. The result of one expression must be trt
(non-zero) for the logical or to be true.

Examples: c1 =(c2>1||c3>1)?cl:c4,c2=(cl<0]||c1==05)?0:cl

?: - This operator performs a conditional test on a Boolean expression. This operator can be expressed i
of two ways:

» if (Boolean) expression 1 else expression 2
* (Boolean) ? expression 1 : expression 2

If the result of the Boolean is true (non-zero), return expression 1; if it is false, return expression 2.
Examples: c9 = (c2>.5|| ¢3>.1) ? cl1l:c4,cl = (c2>1 && c2<10)?c2:0.1

= - This operator is used to place the result of a calculation into a column, cell, or memory location.
Examples: m0 =12 * m1, c1 = sqrt(c0), c2 = cos(c0), cell(0,5) = cmin(c0)

[1 - The matrix operator is used to specify a range of data for use in a statistical calculation. The syntax o
operator is: [starting row:ending row, starting column:ending columnl].

It is not necessary to enter starting and ending values to use all of the rows or columns in the calculatior
the starting and ending values are missing, the entire range of rows or columns is used to determirie the

Examples: cmax([ 0:23, 3:10]), ¢18 = median([ , 12:14])

5.9.2 Functions Menu

abs(x) - Determines the absolute value of a number.
Examples: abs(-5), abs(m3), c3 = abs(c2)
cell(row#, col#t) - Gets or sets the value of a specific cell.
Example: cell(0, 2) = 5.5 * cell(1, 3), cell(10, 13) = sqrt(cell(15, 11))

cos(x) - Determines the cosine of a number. The number is in radians or degrees, based on the setting |
Formula Entry window.

Examples: cos(30), cos(m8), c4 = cos(c2)
diff(x) - Calculates the difference between each value and the one that follows it.
Examples: ¢5 = diff(c2), c11 = diff(c10)
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erf(x) - Calculates the error function of a value. This function has the following limiting values: erf(0) = 0,
erf(o) = 1, and erf(—x) = —erf(x).

Examples: erf(2), c10 = erf(c9)

erfc(x) - Calculates the complementary error function of a value. This function has the following limiting
values: erfc(0) = 1, erfe() = 0, and erfc(—x) = 2—erfc(x).

Examples: erfc(.5), c20 = erfc(c19)

exp(x) - Calculates the value of e (2.7182...) raised to a power.
Examples: exp(3), exp(m1), c10 = exp(c2)

fract(x) - Returns the fractional portion of a number.
Examples: fract(2.83), c12 = fract(c9)

index() - Returns the current row number (starting at 0).
Example: ¢5 = index() * .5, c11 = index() — 64

inorm(x) - Determines the inverse of the normal distribution for a number between zero and 100%.
Examples: inorm(25), inorm(m2), c10 = inorm(c9)

int(x) - Returns the integer portion of a number.
Examples: int(2.83), c12 = int(c9)

invcos(x) - Determines the inverse cosine of a number. The number is in radians or degrees, based on t
setting in the Formula Entry window.

Examples: invcos(.5), invcos(m3), c6 = invcos(cH)

invsin(x) - Determines the inverse sine of a number. The number is in radians or degrees, based og the s
in the Formula Entry window.

Examples: invsin(.219), invsin(m0), c15 = invsin(c10)

invtan(x) - Determines the inverse tangent of a number. The number is in radians or degrees, based on
setting in the Formula Entry window.

Examples: invtan(1), invtan(m2), c9 = invtan(c8)
In(x) - Calculates the natural logarithm (base e) of a number.
Examples: In(8), In(m5), c12 =In(c9)
log(x) - Calculates the common logarithm (base 10) of a number.
Examples: log(20), log(m10), c18 = log(c15)
norm(x) - Determines the normal distribution of a number between zero and 100%.

Examples: norm(23), norm(m5), ¢c7 = norm(c5)

6.9 Function Descriptions and Syntax 107



CaleidaGraph

pi - Represents the value mf{3.1415926...).
Example: c10 = pi *c9, c11 =3 * pi * c9

ran() - Generates a random number between zero and one.
Examples: ¢15 =ran(), c9 = ¢8 * ran()

rsum(col#) - Computes the running sum of a column.
Example: ¢3 = rsum(c2), c10 = rsum(c9)

sin(x) - Determines the sine of a number. The number is in radians or degrees, based on the setting in tl
Formula Entry window.

Examples: sin(45), sin(m6), c11 = sin(c10)
sqrt(x) - Calculates the square root of a number.
Examples: sqrt(192), sqrt(m9), c6 = sqrt(c5)

table(x, x col#, y col#) - The table command performs a linear approximation of a number (x) based on tf
data in two columns. The result is that for a given x, this function returns an estimate for y. The order of
columns determines what value is returned. This function has the following constraints:

* You cannot have masked or empty cells in either the x col# or y col#.
* ycol# =1f(x col#) may only describe a single value function.

» It does not operate on a subset of rows within a column.

Examples: table(2.5, c0, c1), c4 = table(c3, cO0, cl)

tan(x) - Determines the tangent of a number. The number is in radians or degrees, based on the setting
Formula Entry window.

Examples: tan(68), tan(m10), c5 = tan(c4)

5.9.3 Statistics Menu

cmin(x) - Determines the minimum value within the specified data.
Examples: cmin(c5), cmin([ , 0:10]), c2 = cmin([, ])
cmax(x) - Determines the maximum value within the specified data.
Examples: cmax(c15), cmax([ 0:23, 3:10]), c13 = cmax([, 0:12])
csum(x) - Calculates the sum of the data values.
Examples: csum(c9), csum([, 0:3]), c12 = csum([0:50, 3:8])
kurtosis(x) - Calculates the kurtosis of the specified data.
Examples: kurtosis(c12), kurtosis([0:5, ]), ¢5 = kurtosis([0:25, 0:1])
mean(x) - Calculates the mean of the data.

Examples: mean(c0), mean([ , 2:3]), c11 = mean([, ])
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median(x) - Calculates the median of the data range.
Examples: median(c3), median([2:10, 0:1]), c17 = median([ , 12:14])
npts(x) - Determines the number of points within the specified data range.
Examples: npts(cl), npts([ , 0:5]), c10 = npts([ , ])
rms(x) - Calculates the RMS (root mean square) of the data range.
Examples: rms(c3), rms([ , 1:1]), c5 = rms([12:21, ])
skew(x) - Calculates the skewness of the data range.
Examples: skew(c15), skew([ , 3:10]), c13 = skew([-10:10, 2:2])
std(x) - Calculates the standard deviation of the data range.
Examples: std(c10), std([12:120, ]), c3 =std([, ])
stderr(x) - Calculates the standard error of the data.
Examples: stderr(c4), stderr([-5:5, 15:19]), ¢3 = stderr([ , ])
var(x) - Calculates the variance of the specified data range.

Examples: var(c6), var([0:25, ]), c3 =var([, ])
5.9.4 Curve Fits Menu

expr(x, col#) - Given an x value and a column that has an Exponential curve fit applied, this function
determines the value from the fit at the x point.

Examples: expr(105, c10), c11 = expr(c8,c9)

gen("", x, col#) - Given the name of a General curve fit, an x value, and a column that has the fit applied, t
function determines the value at the x point. If no name is given, the first General fit that is found in the colt
is used.

Examples: gen("fitl", 22, c1), ¢5 = gen(cO, cl), c11 = ("gaussian”, c8, c9)

interp(x, col#) - Given an x value and a column that has an Interpolate curve fit applied, this function
determines the value from the fit at the x point.

Examples: interp(11.95, c2), c19 = interp(c15, c18)

lin(x, col#) - Given an x value and a column that has a Linear curve fit applied, this function determines t
value from the fit at the x point.

Examples: lin(-12.5, c1), ¢10 = lin(c9, c5)

logr(x, col#) - Given an x value and a column that has a Logarithmic curve fit applied, this function determir
the value from the fit at the x point.

Examples: logr(1300, c8), c12 = logr(c3, c4)
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poly(x, col#) - Given an x value and a column that has a Polynomial curve fit applied, this function determir
the value from the fit at the x point.

Examples: poly(.0034, c15), c14 = poly(c12, cl)

pow(x, col#) - Given an x value and a column that has a Power curve fit applied, this function deterenines
value from the fit at the x point.

Examples: pow(119, c10), c3 = pow(c0, c2)

smooth(x, col#) - Given an x value and a column that has a Smooth curve fit applied, this function determir
the value from the fit at the x point.

Examples: smooth(11.15, ¢2), ¢4 = smooth(c2, c3)

spline(x, col#) - Given an x value and a column that has a Cubic Spline curve fit applied, this function
determines the value from the fit at the x point.

Examples: spline(—23.098, c17), c4 = spline(c3, c8)

wgt(x, col#) - Given an x value and a column that has a Weighted curve fit applied, this function determir
the value from the fit at the x point.

Examples: wgt(15.657, c2), c9 = wgt(c10, c11)

5.9.5 Special Menu

execute("filename") - This function loads a formula or formula script into the Posted Note and executes i
This function can only be used in the Formula Entry window; it cannot be used in the Posted Note windc

Examples: execute("Macintosh HD:Scripts:scriptl"), execute("C:\KaleidaGraph\Scripts\scriptl.txt")
macro(" ") - This function executes a macro by name.
Examples: macro("Simplify"), macro("Invert Mask")
mask(logical expression, col#) - Masks the cells in the specified column if the expression is true.
Examples: mask(c4 > 1.25, c6), mask(c9 != cl11, c14)
name(" ", col#) - This command uses the text string given to name the specified column.
Examples: name("Y-Error”, c2), name("Residuals”, c11)

script(“filename”) - This function loads and runs the specified plot script. If no name is given, the current
script is executed.

Examples: script("Scatter Plot Script"), script("Temperature"), script()
unmask(logical expression, col#) - Unmasks the cells in the specified column if the expression is true.
Examples: unmask(c2 == c4, ¢5), unmask(c2 < 4, c3)

5.9.6 Library Menu

TheLibrary menu lists all of the definitions that are present in the current library. If the library is empty, th
menu is also empty.
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5.10 Formula Scripting

KaleidaGraph supports an internal set of scripting commands in the Posted Note of Formula Entry. Usin
these commands, you can automate the process of opening and closing data windows, creating plots, a
exporting plots to a printer or the Clipboard. Scripts are particularly useful if you repeatedly open the sar
types of text files, perform the same set of data manipulations, and generate the same types of plots.

5.10.1 Creating a Formula Script

Formula scripts are similar to the multi-line formulas that were discussed in Section 6.2. The main differe
is that there are a number of additional commands that are supported by KaleidaGraph. These comman
enable you to open data files, create plots, print plots, and export the plots in a variety of formats.

All of the formula script commands are discussed in Section 6.10.2. In addition, the ##FORMULA comma
supports all of the functions that are available in the Formula Entry window, exceptdgetutecommand

To enter and execute a formula script:

1. Verify that a data window is already open. The script cannot execute unless a data window is

available.
2. ChooséNindows > Formula Entry .
3. Click the Posted Note butto[E=g) ) to display the text editor.
4. Enter the formula script into the Posted Note.
5. When you are finished entering the script, chdokee> Closeto leave the Posted Note. You will
return to Formula Entry, which displays the message shown in Figure 6-13.
8 0O Formula Entry
Operataors Functions Statistics Curve Fits Special Librarny
Click "Run” to execute the ‘Formula Posted Mote’. 8 Fed =t Hod
( Help... )

Y (F2)(F3)(Fa)(F5)(F6)(F7) (F8) (GRurm

Figure 6-13 Formula Entry after exiting the Posted Note
6. Click Run to execute the script in the Posted Note.
You can save the scripts using thave Ascommand from th&ile menu in the Posted Note window. Once

the script has been saved, it can be reopened by chéolsirgOpenin the Posted Note dialog. Alternately,
you can use thexecutefunction in Formula Entry to load and execute a saved formula script.
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5.10.2 Formula Script Commands

Definitions
BOOLEAN yes/nol/true/false
STRING "255 character string surrounded by quotes™

The format for specifying a path to a file differs between the Windows and Macintosh versions. Under
Windows, the path starts at the hard disk, with subdirectories separated by a backslash (\). On a Macint
the path starts at the hard disk, with subdirectories separated by a colon (:).

The equal sign (=) is optional in this syntax. Anywhere the equal sign is used, the command is also valic
without it.

The commands are case sensitive. The examples for each command show how it should be entered in
Posted Note window.

Comments can be added between formula script commands with the use of a semicolon. Any lines that |
with a semicolon are treated as comments. Place comment lines before or after individual formula script
procedures. A syntax error message is displayed if the comment is included within the formula script
command definition.

List of Commands

#CLEAR - This command deletes the selection in the active data window. The cells below the selettion s
up to fill the void. You may optionally specify a selection as part of the command options. If no selection
specified, the current selection in the window is used. You may also specify whether to delete column title
addition to the data. The syntax for this command follows:

#CLEAR
[title = BOOLEAN] [Start Row End_Row Start Column End_Column]
#END

The numbers should be separated by any white space characters. As a special case, if Start Row Has a v
-1, the entire window is selected. The active cell in the data window is moved to the location specified by ¢
Row, Start Column. The selection addresses for both row and column positions begin at zero and dre cot
from the upper-left corner of the data window (position 0,0). The default action is to not delete titles.

Example: Delete the data in rows 0-50 of columns 10-20.

#CLEAR
title = false 0 50 10 20
#END

#CLEARDATA - This command clears the selection in the active data window. You may optionally speci
a selection as part of the command options. If no selection is specified, the current selection in the windc
used. The syntax for this command follows:

#CLEARDATA
[Start Row End_Row Start Column End_Column]
#END
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The numbers should be separated by any white space characters. As a special case, if Start Row Has a v
-1, the entire window is selected. The active cell in the data window is moved to the location specified by ¢
Row, Start Column. The selection addresses for both row and column positions begin at zero and dre cot
from the upper-left corner of the data window (position 0,0).

Example: Clear the data in rows 50-100 of columns 15-25.

#CLEARDATA
50 100 15 25
#END

#CLOSE - This command closes the active window, without saving its contents. The syntax for this dommz
follows:

#CLOSE

#CLOSE/ALL - This command closes all visible windows, without saving their contents. The syntax for th
command follows:

#CLOSE/ALL

#CLOSE/OPT - This command closes the specified plot or data window. You have the option of saving t
window before closing it. Only plot and data windows should be taken into account when determining th
position number of the window. The syntax for this command follows:

#CLOSE/OPT

window = # (the position of the window from front to back, where the frontmost window is position
save = BOOLEAN

wintype = plot/data (optional)

#END

Example: Save and close the frontmost data window.
#CLOSE/OPT
window =1
save = true
wintype = data
#END

#COPY - This command copies the selection in the active data window to the Clipboard. You may gptione
specify a selection as part of the command options. If no selection is specified, the current selection in tl
window is used. You may also specify whether to copy column titles in addition to any data. The syntax
this command follows:

#COPY
[title = BOOLEAN] [Start Row End_Row Start Column End_Column]
#END

The numbers should be separated by any white space characters. As a special case, if Start Row Has a v
-1, the entire window is selected. The active cell in the data window is moved to the location specifig¢d by $
Row, Start Column. The selection addresses for both row and column positions begin at zero and dre cot
from the upper-left corner of the data window (position 0,0). The default action is to not return titles.
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Example: Copy the selection in rows 5-15, columns 1-3 (no titles).

#COPY
51513
#END

Example: Copy the selection in rows 0-10, columns 1-2 (with titles).

#COPY
titte =true 0 10 1 2
#END

#CUT - This command cuts the selection in the active data window. The cells below the selection shift uj
fill the void. You may optionally specify a selection as part of the command options. If no selection is
specified, the current selection in the window is used. You may also specify whether to include the colur
titles with the data. The syntax for this command follows:

#CUT
[title = BOOLEAN] [Start Row End_Row Start Column End_Column]
#END

The numbers should be separated by any white space characters. As a special case, if Start Row Has a v
-1, the entire window is selected. The active cell in the data window is moved to the location specifie¢d by $
Row, Start Column. The selection addresses for both row and column positions begin at zero and dre cot
from the upper-left corner of the data window (position 0,0). The default action is to not include titles.

Example: Cut the data in rows 100-500 of columns 0-20, without including the titles.

#CUT
title = false 100 500 0 20
#END

#DATA - This command places tab-separated data in a new data window. The first row should contain tit
The syntax for this command follows:

#DATA

(First row contains tab-separated titles.)

(The remaining rows contain tab-separated data.)
#END

Example: Use the first row for titles and place the remaining data in a new data window.

#DATA

Time Test#l Test#2
1.0 38.6 39.7
1.5 41.2 40.9
2.0 427 42.3
#END

#DATA/NOTITLE - This command places tab-separated data in a new data window. The first row shou
contain data. The syntax for this command follows:

#DATA/NOTITLE
(All rows contain tab-separated data.)
#END
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Example: Place the data in a new data window.

#DATA/NOTITLE

1.0 38.6 39.7
15 41.2 40.9
20 42.7 42.3
#END

#DATAFILE - This command loads the data file named in the string. If the file is a text file, it is loadgd usil
the specified parameters. The syntax for this command follows:

#DATAFILE

file = STRING (This string should be either a simple name or a fully or partially qualified path to th
file. The Open dialog is displayed if the path or file name is incorrect, or if "*.*" is used for the
string.)

delimiter = tab/space/special/STRING (if STRING is used, only the first character of the string is
important)

skip =# (the number of lines to be skipped at the beginning of the file)

read_titles = BOOLEAN

del number=# (0->del==1,1->del>=1, 2->del>=2, 3->del >=23)

title_format = STRING (only used when delimiter = special)

data_format = STRING (only used when delimiter = special)

#END

Example: Display the Open dialog to open any data file.

H#DATAFILE
file = "
HEND

Example: Open a comma-delimited text file. The path uses a Windows format.

#DATAFILE

file= "C:\kgraph\Data_1.txt"
delimiter =","

#END

Example: Open a text file using the special format. The path uses a Macintosh format.

#DATAFILE

file = "Macintosh HD:Data: Test #1"
delimiter = special

skip=0

read_titles = TRUE

titte_format = "3(a)"

data_format = "A f3 2(A v)"

#END

#FORMULA - This command executes a list of standard formulas. A semicolon should be placedat the
of each formula. It is valid to omit the #FORMULA and #END statements if you wish. The syntax for this
command follows:

#FORMULA
(List of standard formulas.)
#END
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Example: Calculate the average of two columns and give the output column a title.
#FORMULA
c3=(cl+c2)/2;
name("Average", c3);
#END

#MERGEFILE - This command loads the data file named in the string, starting at the specified row and
column position. The file is loaded using the specified parameters. The syntax for this command follows

#MERGEFILE

file = STRING (This string should be either a simple name or a fully or partially qualified path to th
file. The Open dialog is displayed if the path or file name is incorrect, or if "*.*" is used for the
string.)

delimiter = tab/space/special/STRING (if STRING is used, only the first character of the string is
important)

skip =# (the number of lines to be skipped at the beginning of the file)

read_titles = BOOLEAN

del_ number=# (0->del==1,1->del>=1,2->del>=2,3->del>=23)

title_format = STRING (only used when delimiter = special)

data_format = STRING (only used when delimiter = special)

position =## (row number and column number separated by a tab)

#END

Example: Display the Open dialog to merge any data file.
#MERGEFILE
file = ".x
#END

Example: Merge a comma-delimited text file. The path uses a Windows format.

#MERGEFILE

file= "C:\kgraph\Data_1.txt"
delimiter =""

#END

#METAFILE - This command exports the active plot or layout window as a Metafile image via the
Clipboard. This command is only available under Windows. The syntax for this command follows:

#METAFILE

#METAFILE/OPT - This command exports the active plot or layout window as a Metafile image tora file «
the Clipboard, using the specified parameters. It is not possible to export the plot as an OLE object using
command. This command is only available under Windows. The syntax for this command follows:

#METAFILE/OPT

scale =# (ranging from 1 to 1000)
hires = BOOLEAN

min_whitespace = BOOLEAN

file = STRING

#END
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Example: Export the active plot as a Metafile image at 75%.

#METAFILE/OPT

scale =75

hires = TRUE

file = "C:\Images\image_1.wmf"
#END

#OPEN - This command opens the specified file. It can be used to open any file that KaleidaGraph recogni
The syntax for this command follows:

#OPEN

file = STRING (This string should be either a simple name or a fully or partially qualified path to th
file. The Open dialog is displayed if the path or file name is incorrect, or if "*.*" is used for the
string.)

#END

Example: Open a saved Style file. The path uses a Macintosh format.

#OPEN
file = "Macintosh HD:KaleidaGraph:KG Style"
#END

Example: Open a saved Layout file. The path uses a Windows format.

#OPEN
file = "C:\\KGraph\Layouts\Layout_1.gpl"
#END

#PAGE_PRINT - This command prints one or more plot windows using the current settings in the layout
window. The syntax for this command follows:

#PAGE_PRINT

#PASTE - This command pastes text or binary data from the Clipboard into the active data windowyYou n
optionally specify a selection as part of the command options. If no selection is specified, the curremt sele
in the window is used. You may also specify whether to paste column titles in addition to any text data. -
syntax for this command follows:

#PASTE
[title = BOOLEAN] [Start Row End_Row Start Column End_Column]
#END

The numbers should be separated by any white space characters. As a special case, if Start Row Has a v
-1, the entire window is selected. The active cell in the data window is moved to the location specified by ¢
Row, Start Column. The selection addresses for both row and column positions begin at zero and dre cot
from the upper-left corner of the data window (position 0,0). The default action is to not return titles.

Example: Replace rows 0-10, columns 1-2 with the data on the Clipboard (with titles).

#PASTE
titte =true 0 10 1 2
#END

6.10 Formula Scripting 117



CaleidaGraph

#PICT - This command exports the active plot or layout window as a PICT image via the Clipboard. The
syntax for this command follows:

#PICT

#PICT/OPT - This command exports the active plot or layout window to a file or the Clipboard, using the
specified parameters. The hires_pict parameter is only available for PICT (Macintosh version onlyfJand T
files. The post_pict parameter is only available for PICT files on a Macintosh. The syntax for this comme
follows:

#PICT/OPT

type = pict/bmp/gif/jpeg/png/tiff

scale =# (ranging from 1 to 1000)

hires_pict = BOOLEAN (Same as selecting High Resolution when exporting PICT or TIFF images)
post_pict = BOOLEAN (Only use in the Macintosh version when type=pict.)

min_whitespace = BOOLEAN

file = STRING

#END

Example: Export the active plot as a high resolution PICT file at 75%. The path uses a Macintosh formai

#PICT/OPT

type = pict

scale =75

hires_pict = TRUE

file = "Macintosh HD:PICT Folder:Test file"
#END

#PLOT_PRINT - This command prints the active plot window. The syntax for this command follows:

#PLOT_PRINT

#SAVE - This command saves the specified plot or data window. Only plot and data windows should be ta
into account when determining the position number of the window. The syntax for this command follows

#SAVE

window =# (the position of the window from front to back, where the frontmost window is position
wintype = plot/data (optional)

file = STRING

#END

Example: Save the second plot window from the front. The path uses a Windows format.

#SAVE

window = 2

wintype = plot

file = "C:\KGraph\Test Plot.gpc"
#END
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#SCRIPT - This command can be used to either load a specific script file or create a script from sceatch.
y2 options in the script are only used for Double Y and Double XY plots. The x2 options in the scripg are o
used for Double X and Double XY plots. The only way to use a template plot, apply curve fits, or apply er
bars is to open a saved plot script file. The syntax for this command follows:

#SCRIPT

file = STRING (Load the script file. This file should be in the same folder as the last script file that w
opened or specified by a fully qualified path. The Open dialog is displayed if the path or file nam
is incorrect, or if "*.*" is used for the string.)

xlyIx2ly2 axis title STRING (These commands are valid for the x, y, X2, and y2 axes.)

xlyIx2/ly2 axis limits # # (Limits for dates or times can be entered as a STRING.)

xlyIx2/y2 axis auto

xly/x2/y2 axis linear/log

auto_print = boolean

print_mode = single/layout

auto_save = boolean

save_mode = with_data/without_data/pict/bitmap/metafile/bmp/qgif/jpeg/png/tiff

prefix = STRING (The character limit for the string is 38 (Windows) and 30 for the file name
(Macintosh))

plot_type =line/scatter/double_y/double_x/double_xy/hilo/step/probability/xy_ probability/histogram/
box/percentile/bar/stack_bar/column/ stack_column/polar/pie

begin_group (select variables, plot title, and legend text for the group)

title = STRING (one title per group)

legend = STRING

legend = STRING

x=# (select X column number)

y=# (selectY column number)

y2 =# (if using a Double Y or Double XY plot, select Y2 column number)

x2 =# (if using a Double X or Double XY plot, select X2 column number)

window =# (Specify a data window for plotting. The default is the frontmost data window (window 1
The last window specified is remembered until a new script is encountered or a new window num
is specified.)

end_group

(Add as many groups as you need to the script. Each group creates a new plot.)

#END

Example: Display the Open dialog to load and execute a plot script.
#SCRIPT
file = " *"
#END
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Example: Create and save a Scatter plot from two data windows.

#SCRIPT

auto_save = TRUE
save_mode = with_data
prefix = "1/31_Group"
plot_type = scatter
begin_group

title = "Lot 10938"
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Example: Create a Line plot from two sets of X-Y data in the same data window.

#SCRIPT
plot_type = line
begin_group
x=0

y=1
X=2
y=3
end_group
#END

Example: Create two Double Y plots from a single data window.

#SCRIPT
plot_type = double_y
begin_group
x=0

y=1

y2=2
end_group
begin_group
Xx=3

y=4

y2=5
end_group
#END

#SELECTION - This command sets the selection in the active data window. The syntax for this commar

follows:
#SELECTION
Start Row End_Row Start_Column End_Column
#END

The numbers should be separated by any white space characters. As a special case, if Start Row Has a v
-1, the entire window is selected. The active cell in the data window is moved to the location specified by ¢
Row, Start Column. The selection addresses for both row and column positions begin at zero and d@re col
from the upper-left corner of the data window (position 0,0).
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Example: In the active data window, select rows 5-15, in columns 1-3.

#SELECTION
51513
#END

Example: Select the entire data window.
#SELECTION
-1
#END

#SET _DIRECTORY - This command sets the default directory. The syntax for this command follows:

#SET_DIRECTORY

directory = STRING (STRING is a fully or partially qualified path to the desired directory. Note: Thi
path should end in a backslash (Windows) or colon (Macintosh) if the last item is not a file.)

#END

Example: Move up one directory on a Macintosh.

#SET_DIRECTORY
directory = "::"
#END

Example: Move up one directory under Windows.

#SET_DIRECTORY
directory = ".."
#END

Example: Change the current directory to the Sample Data folder on a Macintosh.

#SET_DIRECTORY
directory = "Macintosh HD:KaleidaGraph:Data:"
#END

Example: Set the default directory to be the program directory.

#SET_DIRECTORY
directory ="
#END
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5.10.3 Example Formula Scripts

The examples in this section follow the same basic format. An overview describes the goal of the script. T
the example script is listed, just as it would appear if it were being entered directly into the Posted Kote o
Formula Entry window. Following the script is an explanation of each step in the script.

Note: TheScripts folder Examplesfolder) contains these three example formula scripts. The paths in th
scripts have been modified to be correct for your particular platform.

Basic Example
This example script performs the following functions:

» Selects a portion of the data window.

» Executes four Formula Entry functions, two of which generate columns of data.
» Copies the data and the titles to the Clipboard.

* Pastes the information into another part of the data window.

The example script is listed below, followed by a description of how it operates.

#SELECTION
09901
#END

#FORMULA

c0 = index() + 1;

¢l =log(c0);
name("Series", c0);
name("log(x)", cl);
#END

#COPY
title = true -1
#END

#PASTE
title = true 10 1102 2
#END

The #SELECTION command selects rows 0 through 99 in the first two data columns. The #FORMULA
command executes formulas which operate only on the selected data cells. The formulas create a data
from 1 to 100 in the first column, calculate the log of each value in the second column, and name the tw
columns.

The #COPY command copies the entire data window, including titles, because the starting row is set to
Finally, the #PASTE command pastes the information on the Clipboard into the data window, starting at |
10 in the third data column.
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Intermediate Example
This example script performs the following functions:

* Imports a tab-delimited text file.

e  Executes two Formula Entry functions.
* Creates a Scatter plot of the raw data.
»  Exports the plot to the printer.

The example script is listed below, followed by a description of how it operates.

#DATAFILE

file = "C:\kgraph\Data\example.txt"
delimiter = tab

skip=0

read_titles = TRUE

del_number =1

#END

#FORMULA

c3=(cl +c2)/2;
name("Average", c3);
#END

#SCRIPT

auto_print = true
print_mode = single
plot_type = scatter
begin_group

title = "Sample Script Plot"
legend = "Mean of Test Data"
x=0

y=3

end_group

#END

The #DATAFILE opens the specified text file. The path to the file uses a Windows format. The text file is
imported as a tab-delimited file which has a single tab between data values, skipping zero lines, and rec
the first line as titles. The #FORMULA command executes two Formula Entry commands which caleulate
average of two columns and place a title in the output column.

The #SCRIPT command generates a Scatter plot from the calculated data. The plot title and legend
information are set directly via the title and legend options within the script. After the plot is created, it is
automatically exported to the printer.
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Advanced Example
This example script performs the following functions:

» Sets the program directory as the default directory.

* Opens a data file.

» Makes a selection in the data window.

* Plots the selected data as a Stack Column plot.

» Exports the plot as a TIFF file, scaling the image by 50%.

The example script is listed below, followed by a description of how it operates.

#SET_DIRECTORY
directory =""
#END

#DATAFILE
file = ":Examples:Data:Housing Starts.QDA"
#END

#SELECTION
0503
#END

#SCRIPT

y axis title "Range"

y axis limits 0 450
plot_type = stack_column

begin_group
x=0

y=1

y=2

y=3
end_group
#END
#PICT/OPT
type = tiff
scale = 50
file = "Example.tif"
#END

The #SET_DIRECTORY command sets the program directory to be the default path. The #DATAFILE
command opens theousing Startsdata file. The path to this file uses a Macintosh format and begins in th
same directory as the program. Since the path to this file does not start at the root directory, the path be
with a colon (%).

The #SELECTION command selects the first six rows in the data set. The #SCRIPT command cre&tes a .
Column plot of the selected data. The title and limits for the Y axis are defined within this commandt The |
is then exported as a TIFF file with 50% reduction using the #PICT/OPT command. The TIFF file isgiven
specified name and is saved in the same directory as the program.
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Chapter 7

KaleidaGraph provides 19 different plot types for representing your data. All of the available plots are lis
in theGallery menu. This chapter covers:

The different types of plots that are available in KaleidaGraph.
Creating a plot.

Plotting multiple X-Y pairs on a single graph.

Plotting a function.

Generating similar plots.

7.1 Types of Plots

7.1.1 Line Plot

Use a Line plot to represent trends in different data sets over a period of time. Each line in the plot repre:
a separate data column. The data is displayed as a series of X-Y pairs, connected to the next point by a
The data does not have to be sorted, but it is important to note that the points are connected in the orde
appear in the data window.

Line plots give you a great deal of flexibility in how the data is displayed. You can specify the number of
markers, line style, and line thickness for each variable. You can also hide the line and display only the
markers. All of these characteristics are controlled in the Plot Style dialog.
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Figure 7-1 Sample Line plots
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7.1.2 Scatter Plot

Use a Scatter plot to compare large sets of data. Scatter plots are similar to Line plots, except the points
not connected by lines. Each X-Y pair is represented by a unique marker on the plot. Each column of de
represented by a different marker.

Scatter plots display a marker for each point in the plot. It is not possible to display a partial set of marker
a line between the points. If you want this kind of flexibility, plot the data as a Line plot.
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Figure 7-2 Sample Scatter plots

7.1.3 Double Y Plot

Use a Double Y plot to display two groups of data, each with its own vertical scale. Each line in the plot
represents a separate data column. The data is displayed as a series of X-Y pairs, connected to the nex
by a line. The data does not have to be sorted, but it is important to note that the points are connected i
order they appear in the data window.

The Double Y plot gives you the same amount of control over the display of the data as the Line pldt, but
the added capability of having separate scales on the vertical axes. This plot is useful when you are plot
two dependent (Y) groups which share a common independent (X) variable.

7.1.4 Double X Plot

Use a Double X plot to display two groups of data, each with its own horizontal scale. Each line in the pl
represents a separate data column. The data is displayed as a series of X-Y pairs, connected to the nex
by a line. The data does not have to be sorted, but it is important to note that the points are connected i
order they appear in the data window.

The Double X plot gives you the same amount of control over the display of the data as the Line pldt, but
the added capability of having separate scales on the horizontal axes. This plot is useful when yougre plc
two groups of data that need to have separate independent (X) axes and share the same dependent (Y’

7.1.5 Double XY Plot

Use a Double XY plot to display two groups of data, each with its own horizontal and vertical scale.eeach
in the plot represents a separate data column. The data is displayed as a series of X-Y pairs, connected
next point by a line. The data does not have to be sorted, but it is important to note that the points are conn
in the order they appear in the data window.

The Double XY plot gives you the same amount of control over the display of the data as the Line plot, |
with the added capability of having two separate scales on the horizontal and vertical axes. This plot is us
when you are plotting two groups of data that need to have separate independent (X) and dependent (Y)
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Figure 7-3 Sample Double Y, Double X, and Double XY plots

7.1.6 High/Low Plot

This plot type is designed for many uses. The most common is to create High/Low/Close plots for thé finar
industry. This plot normally contains a vertical bar, representing the range of values from low to high, an
marker, representing the ending or closing value.

The order of the columns in the data window does not matter. However, this plot appears differently@epen
on how many Y variables are plotted for a given X.

 One Y variable (Line plot) - A standard Line plot is generated. This is often useful when overlayir
a High/Low plot with some additional X-Y data.

« Two Y variables (Spike plot) - A vertical line is drawn between the two data points. The firat plotte
variable controls the color, line style, width, and marker style.

 Three or more Y variables (High/Low/Close plot) - A vertical line is drawn between the nmaximu
and minimum data points. The first plotted variable controls the color, line style, width, and mark
style. All of the data points between the minimum and maximum are drawn as ticks to the right .
the vertical line. The size of the tick is controlled by the marker size of the first plotted variable.
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Figure 7-4 Sample High/Low plots
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7.1.7 Step Plot

A Step plot is a variation of a Line plot. It can be used to compare data that does not show a trend. Eact
in the plot represents a separate data column. The data is plotted as a series of steps. The data does n«
to be sorted, but it is important to note that the points are connected in the order they appear in the data wil

Note: It is not possible to display markers on a Step plot. The placement of the steps is controlled using
Step Optionscommand format menu).
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Figure 7-5 Sample Step plots

7.1.8 Probability Plot

Use a Probability plot to display the graph of a variable normalized to either a linear or normal probabilit
distribution. The X axis is scaled in probability (between 0 and 100%) and shows the percentage of the
variable whose value is less than the data point. The Y axis displays the range of the data variables.

The Probability plot gives rough information about the local density of the data and symmetry. The plotte
data points do not coincide, even if there are exact duplicates in the data. It is easy to read information f
the plot and it can accommodate a large number of observations. The Probability plot is not a sunanary |
display of all the data.

Note: TheProbability Options command Format menu) controls whether a linear or normal distribution
is used.

7.1.9 X-Y Probability Plot

The X-Y Probability plot is similar to the Probability plot. The only difference is that in an X-Y Probability
plot, you enter the probability associated with each Y value. The data is entered as X-Y pairs, where X is
probability (between 0 and 100%) and Y is the data value.
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Figure 7-6 Sample Probability and X-Y Probability plots
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7.1.10 Histogram Plot

A Histogram calculates the number of data points that fall within a specified bin size. The resulting plot
displays the range of the data on the X axis and the number of data points in each bin on the Y axis. If n
than one variable is plotted, the Y axis displays the total number of points in each bin.

You can use thelistogram Options command Eormat menu) to specify the bin size, reference value, and
number of extra bins that get added to the plot. A maximum of 200 bins may be plotted.
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Figure 7-7 Sample Histogram plots
7.1.11 Box Plot

A Box plot enables you to quickly examine a number of variables and extract their major characteristics. W
this does not provide detailed information about the data, it does give you a look at its global behawor. A |
plot represents each variable as a separate box. The Y axis displays the range of the data and the X ax
displays the names of each variable. See Section D.1 for details on what the boxes represent and Bow th
calculated.

Up to 20 additional variables may (optionally) be overlaid as markers on each plot. The markers ate mat
one to one with the plotted variables. The first value in a marker column is matched with the first box, th
second value in a marker column is matched with the second box, and so on. When using markers, the |
do not have a fill pattern so that the markers can be clearly identified.

Note: You may not select more than a total of 20 variables and markers from a single data windomw. If yi
needs exceed this limit, place the variables and markers in separate data windows.
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Figure 7-8 Sample Box plots
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7.1.12 Percentile Plot

A Percentile plot represents each variable as a separate box. The Y axis displays the range of thealata a
X axis displays the names of each variable. Each box encloses 90% of the data.

The bottom and top of each box represent 5% and 95% of the data. Three lines are drawn inside e&ch bo:
middle line represents the median value of the data (50%), while the lower and upper dashed lines repre
25% and 75% of the data, respectively. Due to the importance of these lines, the boxes do not have fill pat

Up to 20 additional variables may (optionally) be overlaid as markers on each plot. The markers ace mat
one to one with the plotted variables. The first value in a marker column is matched with the first box, th
second value in a marker column is matched with the second box, and so on.

Note: Itis not possible to display a fill pattern in the boxes. You may not select more than a total of 20
variables and markers from a single data window. If your needs exceed this limit, place the varialk
and markers in separate data windows.
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Figure 7-9 Sample Percentile plots

7.1.13 Horizontal Bar Plot

A Horizontal Bar plot is a graph of data selected from one window. The data is displayed as a series of
horizontal bars. The length of each bar represents the value of a variable. Multiple values for the samye cat
(row) are displayed as side-by-side bars. The horizontal axis displays the range of the dependent value:
the vertical axis displays the categories.

Note: A maximum of one independent (X) variable and 20 dependent (Y) variables may be plotted at or
Customizing Horizontal Bar plots is covered in Section 8.15.
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Figure 7-10 Sample Horizontal Bar plots
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7.1.14 Stack Bar Plot

A Stack Bar plot is a graph of data selected from one window. As in a Horizontal Bar plot, the data is
displayed as a series of horizontal bars. The difference between a Stack Bar plot and a Horizontal Bar
is that variables belonging to the same category (row) are displayed as bars stacked one on top of anot
The length of each bar represents the sum of the data points for a category. The horizontal axis displa
the range of sums for a category and the vertical axis displays the categories.

Note: A maximum of one independent (X) variable and 20 dependent (Y) variables may be plotted at
once. Customizing Stack Bar plots is covered in Section 8.15.
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Figure 7-11 Sample Stack Bar plots

0 5 10 15 20 25

7.1.15 Column Plot

A Column plot is a graph of data selected from one window. The data is displayed as a series of vertic
bars. The height of each bar represents the value of a variable. Multiple values for the same category (rc

are displayed as side-by-side columns. The horizontal axis displays the categories and the vertical axi
displays the range of the variables.

Note: A maximum of one independent (X) variable and 20 dependent (Y) variables may be plotted at
once. Customizing Column plots is covered in Section 8.15.
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Figure 7-12 Sample Column plots
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7.1.16 Stack Column Plot

A Stack Column plot is a graph of data selected from one window. As in a Column plot, the data isddispla
as a series of vertical bars. The difference between a Stack Column plot and a Column plot is that varial
belonging to the same category (row) are displayed as columns stacked one on top of another. The heic
each bar represents the sum of the data points for a category. The horizontal axis displays the categorie
the vertical axis displays the range of sums for all variables in that category.

Note: A maximum of one independent (X) variable and 20 dependent (Y) variables may be plotted at or
Customizing Stack Column plots is covered in Section 8.15.
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Figure 7-13 Sample Stack Column plots
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7.1.17 Polar Plot

In a Polar plot, the data is plotted on the polar coordinate system. Each point in this system is spenified k
angle (@) in degrees and a radius (R). As an option, an alternate data format can be used, where the de
specified in X-Y format and then transformed to the polar coordinate system. In either case, an indepen
variable (@ or X) and one or more dependent variables (R or Y) are selected for plotting.

Using thePolar Options command Format menu), you can specify the grid type, data format, reference
angle, and direction for Polar plots. Customizing Polar plots is covered in Section 8.16.
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Figure 7-14 Sample Polar plots

7.1.18 Pie Chart

A Pie chart displays the value of up to 20 categories as a percentage of the total area of a circle. Each ¢
categories is represented as a segment of the circle (or a wedge of the pie). Only two variables may be p
at one time in a Pie chart. The first is the independent (X) variable or category. This variable contains the r
of each category. The second variable (Y) contains the category values, which must be numeric.
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Note: If more than 20 categories are selected for plotting, only the first 20 appear on the plot. Customiz
Pie charts is covered in Section 8.17. Negative values cannot be plotted in a Pie chart. If the date
contains negative values, a dialog gives you the option of plotting the absolute value of the data «
canceling the plot.

Housing Starts

)
/=

<—— 6.98%

May

BEEOOO
>

June

Figure 7-15 Sample Pie charts

7.1.19 Function Plot

The Function plot can be used to display a mathematical function as a plot. Choosing this plot typeedisple
dialog where you can enter the function, the minimum and maximum X values, and the number of point:
plot.

Once the plot is created, it behaves like a Line plot. You have full control over the line style, markets, anc
other components of the plot. Section 7.3 provides instructions for creating a Function plot.
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Figure 7-16 Sample Function plots

7.1.20 Text Plot

This plot type allows you to create a plot window whose intended use is text. Text plots are particularly us
when you want to generate a plot that only contains text, lines, boxes, tables, or pictures.

Note: Certain tools in this window are unavailable, because they can only be used when data is plotted

7.1.21 Template Plot

The Template plot is used to generate the same type of plot, using different data. It allows you to take any
and use it as a base for plotting new data. This works for both new plots and plots that have been savec
use of this plot is discussed in Section 7.4.2.
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7.2 Creating a Plot

The Gallery menu contains the plot types available in KaleidaGraph. You can create a plot using any of
open data windows. If a selection is made in the data you are plotting, only the selected data is useg in m:
the plot.

To create a plot:

1. Open the data to be plotted.
2. Make any selections in the data windows to plot a subset of the data.
3. Choose a plot type from tla&allery menu. A dialog similar to Figure 7-17 is displayed.

Plot

,;2 Line Plot

Datal | - |
v ‘f Column Names

®OOA
®@0Q0s
®@00c

L Cancel | Replot @

Figure 7-17 Variable Selection dialog

4. Click the appropriate buttons to select the columns to be plotted. You can clear all of the button
once by clicking the check mark icon in this dialog.

5. Click New Plotto create the plot.

At this point, the plot is linked to the original data window. If another plot is opened, created, or brought
the front, the data for the previous plot becomes embedded in the plot. If the plot is saved, a copyaof the
is embedded in the plot and saved as part of the plot file. Once data is embedded in a plot, it can de extr
by choosingPlot > Extract Data or clicking the Find Data buttoiBf. ) in the plot window.
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7.2.1 Plotting from Multiple Data Windows
Unless you are creating a Pie chart or one of the plots Bahsubmenu, you can plot data from multiple
data windows. This is accomplished by making variable selections for each data set to be used.

The Variable Selection dialog contains a pop-up menu listing the names of all open data windows. Using
menu, you can select up to 20 independent and 20 dependent variables to be plotted. If a text column is
as the independent variable, you may not select any other independent variables and you can only plot
that particular data window.

To create a plot from multiple data sets:

1. Open the data to be plotted. To plot subsections of any data sets, select the appropriate dfows in
data window.

Choose a plot type from tlagallery menu. A Variable Selection dialog appears.
Make the independent and dependent variable selections for the active data window.

Click the data window’s name in this dialog to display a pop-up menu containing the name of e:
data window. A check mark in front of the name indicates that variables are already selected frc
that data window. If the data window contains a data selection, its name is underlined.

The dialog in the background of Figure 7-18 displays the variables selected from the first data s
and the pop-up menu used to switch between data windows.
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+ Datal 52 Line Plot
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Figure 7-18 Variable Selection dialogs

5. Select the name of a different data window and make the variable selections. Continue doing tf
until all of the variables to be plotted are selected. The dialog in the foreground of Figure 7-48 shc
the selection made from the second data set.

6. Click New Plotto create a plot based on the selections.
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7.2.2 Plotting Multiple X-Y Pairs from the Same Data Window

The Linear, X-Y Probability, and Polar plots allow you to plot multiple independent variables from the sar
data window. If the independent variable is a text column, you may only have one independent variable.

For the plot types mentioned above, the Variable Selection dialog contains a pop-up menu listing the
independent variables (X—X9). Using this pop-up menu, you can plot up to nine independent and 20tdeper
variables from one data window.

To create a plot from one data window, with different X variables:

1.

2
3.
4

Open the data to be plotted.

Choose a plot type from ti@&allery menu. A Variable Selection dialog appears.
Make the first set of X and Y variable selections.

Click the X column’s shadow box to display a pop-up menu containing the list of X variables
(X=X9). If one of the variables already contains a selection, it is preceded by a check mark. The
dialog in the background of Figure 7-19 displays the pop-up menu used to select a different

independent variable.
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Figure 7-19 Variable Selection dialogs

Select a different X variable and choose what is to be plotted against it. Continue doing this until
of the selections are made. The dialog in the foreground of Figure 7-19 shows the selections for

second independent variable.

Click New Plotto create a plot based on the selections.
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7.3 Plotting a Function

KaleidaGraph provides a Function plot that can be used to plot any mathematical function. The function
enter is evaluated between the specified limits and is displayed as a plot.

When defining your function, usefor the independent variable. The operators and math functions found i
Formula Entry can be used in defining your function. Constants and other shorthand references cad be de
in the library. You can also use any of the definitions included in the Curve Fits folder. The table below i
some example definitions:

Example Function Definitions

5*x"2

gaussfit(1, 5, 1, 10)

ml+m2*exp(-m3*x); ml=5 m2=1;, m3=0.5
a*exp(-b*x)*cos(c*x+d);a=4;b=0.7,c=2.2;d=15

To create a Function plot:

1. Choose&Gallery > Function to display the Function Plot dialog, shown in Figure 7-20.

Function Plot

\f !

X min: |1 Points: 200

X max: 10 ® Degrees C) Radians
=l “‘ ¢ Cancel ) Replot (New Plnta

Figure 7-20 Function Plot dialog
Enter the function you want to plot. TRiee button can be used to load a saved function definition
If necessary, change the values for the minimum, maximum, and number of points.
Click New Plotto plot the function.
Once the Function plot is created, it behaves like a Line plot. You have full control over the line style,

markers, and all other components of the plot. If you want to see the data generated by the function, chc
Plot > Extract Data or click the Find Data buttor8§ ) in the plot window.
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7.4 Generating Similar Plots

If you routinely create the same types of plots in KaleidaGraph, it helps to set some defaults or template
that most of the work can be done automatically. KaleidaGraph provides several features that can be us
generate similar plots.

7.4.1 Using Style Files

One way to generate similar plots is through the use of Style files. KaleidaGraph stores most of your dia
settings and program defaults into a Style file. The Style file also stores layouts for each of the various [
types, in addition to any defaults you may have set for colors and text labels.

Each of the plots in th&allery menu can have its own layout. The layout remembers the default style for tf
legend, the position of the axis titles, plot title, axes, and legend, and the size of the axes, frame, and le

To define the layout for a plot:

1. Open an existing plot or create a plot of the type you want to define.
2. Modify the position and size of the titles, plot, and legend.

3. Chooseéllot > Define Layout The dialog in Figure 7-21 is displayed, asking if you want to save th
layout for this plot type.

Do you want to save the layout for
% this graph?

" R«
f Reset Default;f' { Cancel ) @

Figure 7-21 Define Layout dialog

4. Click OK to save the layout.

Defining the layout of a plot only saves the position of the titles and legend. To change the defaults for tt
labels, you must use ti@xt Options command Format menu).

You need to save the Style file when quitting for these changes to be remembered the next time you sta
KaleidaGraph. To create individual Style files for different projects, chéitese Export > Style. This way
you can save any number of different Style files which can be opened at a later time Spgntbemmand
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7.4.2 Using Template Plots
The Template plot is used to generate the same type of plot, using different data. It allows you to take a
graph and use it as a base for plotting new data. This works for new graphs and graphs that were savec

The new data is autoscaled unless the limits are fixed in the Axis Options dialog. The legend reflects the
variables being plotted, but all other text labels and objects remain the same. Any curve fits or error bars
the original plot are applied and recalculated on the new plot.

Once a Template plot has been created, it can be modified like any other plot. If you need the ability éo gen
multiple plots at once, use the Plot Script feature. This topic is covered in Section 7.4.3.

To use a plot as a template for creating other plots:
1. Open or create the data to be plotted.
2. Open or create the plot you want to use as a base for creating other plots.

3. Choosésallery > Template to display a Variable Selection dialog. Figure 7-22 shows the dialog
when the original plot is a Line plot.
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Figure 7-22 Variable Selection dialog

4. Click the appropriate buttons to select the variables to be plotted.
5. Click New Plotto generate a plot based on your selections.
Note: Itis not necessary to use the Template plot if you are only modifying the original data used to cre

the plot. Instead, you can extract the data from the plot, modify it, and update the plot. This proces
covered in Section 8.13.
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7.4.3 Using Plot Scripts

Another way to generate similar plots is et Script command\{Vindows menu). This feature enablesyo
to choose any plot type or an existing plot and use it as a template for creating multiple plots at once.

When to Use Scripts

The script feature is intended for the user who has a Template plot and wants to plot different data sets
view the resulting curves. Even if you only need to generate a simple plot, but you generate it all of the t
with different data, you will find plot scripts very useful.

The advantage of a script over a Template plot is that a script can generate multiple plots. Also, you tan cc
legend descriptions and plot titles using a script. In a Template plot, the legend descriptions come from |
column names of the plotted variables and the plot title remains unchanged.

Creating a Plot Script

The Plot Script command is similar to the Template plot but provides you with more options for creating pl
Using plot scripts, you can create multiple plots at once, automatically print or save the plots, and get the
title or legend for each plot.

Choosingwindows > Plot Script displays the dialog in Figure 7-23. This dialog is used to make your
selections for the current script. The script selections include: plot type, variable selections, plot tities, leg
text, auto print, and auto save options.

80 Plot Script

" Graphic Template | ] |Group 1

Data Windows | & !

] Auto Print

Print Craphics |+ !

1 Auto Save
 withdata |
Plot File Prefix: (_Change ) ( SetTitles )
Prefix { Remove ) ’I_SetLegendSﬁ‘
( Add %A ) ¢ Clearall ) € Run )

Figure 7-23 Plot Script window
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Creating Plot:

To create a plot script:

1.
2.

5.
6.

ChoosaVNindows > Plot Script to display the Plot Script window.

If groups are already listed in this window, cli€lear All to remove the groups and start a new
script.

Using theGraphic Template pop-up menu, choose either a Gallery plot type or an existing plot tc
use as a template.

Note: Only one graphic template can be used in a script.
Click Add. A Variable Selection dialog similar to Figure 7-24 is displayed.

Plot

?—z/’ Line Plot

Data 1 i:!

' ‘f Column Names
@ () Timel
() O @ Test #1
@ () () Test#2
@ () () Test#3

4 Y T
_ Cancel | Replot m

Figure 7-24 Variable Selection dialog

Select the variables to be plotted.

Click OK. Group 1 will be created in the Plot Script window, as shown in Figure 7-25. Continue
using theAdd button to create new groups. Each group generates a separate plot.

7.4 Generating Similar Plots 141



CaleidaGraph

e 0 Plot Script

" Graphic Template | %] [Group 1

Data Windows |5 ]

[ 1 Auto Print

Print Graphics .!

"1 Auto Save
with data e !
Plot File Prefix: { Change ) ( SetTitles )
Prefix , Remove “{_Set Legends
( Add ¥A  clearal ) € Run )

Figure 7-25 Plot Script window
7. When you are finished creating groups, chitkn to execute the script.

Setting Titles and Legends

By default, the titles are the same as the template and the legend comes from the column names af the
variables. You can set the plot titles and legends for each plot being created uSieigTitles andSet
Legendsbuttons in the Plot Script window. Clicking either of these buttons displays a text editor.

Each line in the editor corresponds to a different plot. Plot titles are entered on separate lines, followed |
return. If you choose to set the titles, you must set them for all of the plots. If a specific plot is not to have
title, create a blank line in the editor by presdtmger (Windows) oReturn (Macintosh). Each title appears

to the right of the corresponding data group in the Plot Script window.

Note: Multi-line titles can be created using techaracters. Any text that followws will be placed on a
separate line.

To set the plot titles for a script:

1. Click Set Titles
2. Enter plot titles as displayed in Figure 7-26.
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Creating Plot:

Edit Script Titles

® File Edit

Lot 32955 - 2/3/99
Lot 32957 - 2/4/99

Figure 7-26 Edit Script Titles dialog
3. Choosd-ile > Close The titles are listed to the right of the groups, as shown in Figure 7-27.

86 - Plot Script

' Craphic Template I--H Group 1 "Lot 32955 - 2/3/99"
3 Group 2 "Lot 32957 - 2/4/3%

Data Windows + ! |Group 3
Croup 4 "Lot 32961 - 2/8/99"

[] Auto Print

Print Craphics F;J

7 Auto Save
with data }-ﬂ
Plot File Prefix: _Change 3 ([ SetTitles )
Pref [ Remove m}
{ Add 3:A ) { clearall ) & Run )

Figure 7-27 Plot Script window after setting titles
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The legend information for each plot is also placed on separate lines, followed by a return. To indicate tha
labels belong to the same plot, each legend label should be separated with either a comma or a take For L
Y or Double XY plots, enter the labels for the Y1 legend followed by the Y2 labels (on the same line). Al
labels prior to a return belong to the same plot. Only usértex (Windows) orReturn (Macintosh) key to
separate legend titles associated with different plots.

Note: Multi-line legend labels can be created using\thgharacters. Any text that follows will be placel
on a separate line.

To set the legends for a script:

1. Click Set Legends
2. Enter legend titles as displayed in Figure 7-28.

Edit Script Legends

& File Edit

Bose, Test A,Mean 1
Bose,Test B,Mean 2
Bose, Test C,Mean 3
Mean 1,Mean Z2,Mean 3

Figure 7-28 Edit Script Legends dialog
3. Chooserile > Close

Using Pattern Recognition to Create New Groups

The Plot Script window includes a pattern recognition feature. Once you add a third data group, KaleidaG
tries to identify a pattern in the way you are setting up the groups. If KaleidaGraph'’s selections are corre
you can replicate the pattern throughout the data window by cli€epgatinstead ofOK. KaleidaGraph
continues the selection pattern across all of the columns in your data window, and creates the groups
automatically.

Note: The pattern recognition feature only works across the columns of a data window or across the colu
of a set of data windows. KaleidaGraph cannot identify a plotting pattern that jumps from one dat
window to another.

Pointing Groups to Different Data Windows

TheData Windows pop-up menu can be used to select a different data window for each individual set of
variable selections. This pop-up menu contains up % 86tmenu items (X—X20). A set is defined as an X
variable and its associated Y variables (such as: X, Y1, Y2). The num¥&atimenu items depends oreth
number of independent variables selected for the current group.

The sets are listed in the pop-up menu in the order they were created. Selecting one of the sets display:
submenu containing a list of the open data windows. They are listed in the order they are stacked on the s
from front to back. The data window currently associated with a particular set is preceded by a check m:;
Figure 7-29 shows the Plot Script window with eta Windows pop-up menu and thé Set submenu.
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Creating Plot:

80 Plot Script
" Graphic Template | §] |Group 1
Croup 2
Data Windows | §1 |Group 3
X 5Set b
X2 Set | -

X3 5et b + Datas

X4 5et P Data £

with data _'H“'T
il ™ Fi = '\I
Plot File Prefix: __ Change ) ([ SetTites
iz { Remove ) (setlegends)
e

¢ Add %A ) { Clearall ) ESSRun )

Figure 7-29 Selecting different data windows
To change the data window associated with a particular set:

1. Click the group to be edited.

2. Click theData Windows pop-up menu, select ahSet, and choose a different data window. The
selected data window is now used for that particular set of variable selections.

Note: The only other way to change the data window referenced by a set is to Géatlye button after
selecting each individual group. This method must be used to select different columns for plotting

Exporting Plots Automatically

You can automatically export script-generated plots to the printer or to disk usidgtthErint andAuto
Saveoptions.

To automatically print plots:

1. Click theAuto Print check box.

2. Choose eithePrint Graphics or Print Layout from the pop-up menu immediately beldwto
Print.

3. Execute the script by clickirfgun. The plots are automatically printed.

To automatically save plots:

1. Click theAuto Savecheck box.
2. Choose the type of graphic file to be created from the pop-up menu immediatelyAbédoBave

3. Enter a prefix to be used for the saved plot files. By default, the naming convention uses the wc
Prefix followed by an underscore (_) and a number.

4. Click Run to execute the script. KaleidaGraph displays a dialog allowing you to specify a locatic
for the saved plots.
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Memory Considerations

If KaleidaGraph runs out of memory or you exceed the maximum number of open plot windows while
executing a script, the situation is handled based on the current statAwtioimatically dispose of old plot
option in the Preferences dialdglé menu).

When this check box is selected, the oldest plot is discarded from memory, without asking for your appro
If this check box is cleared, a dialog asks whether to save or dispose the oldest plot. If you choose not
dispose of a plot to make memory available, the request that caused the out of memory condition is can

Saving and Loading Scripts

Once you have created a script, you can save it to disk by choosing-daleExport > Script or
File > Save Script

If you used an existing plot for tii@raphic Template, a plot file is created with the plot script documenmt. |
the Windows version, the plot has the same name as the script, butgytfi'e name extension. In the
Macintosh version, the plot’s file name is the first 25 characters of the script’s file name, follovpéat by
Any future use of the script causes the plot file to open. Once a script and its template have been saved
plot must remain in the same folder as the script and it cannot be renamed. Otherwise, the script no lon
recognizes the plot document.

A default Script file is automatically opened each time KaleidaGraph is started. This way you can save y
plot script and have it opened the next time you use the program.

Custom Script files can be opened at any time from within KaleidaGraph by chBdsingmport > Script
or File > Open. The Plot Script window changes to reflect the contents of the new Script file.

7.4.4 Using Formula Scripts

The last feature that allows you to generate similar plots is a formula script. This feature has a commanc
#SCRIPT, which has all of the same options as the Plot Script window. You can create a plot script from
scratch or you can use a command to open one that is saved.

The advantage of using a formula script is that you can open and modify data windows as part of the sc
You can also execute more than one plot script inside of a formula script.

The disadvantage of using this feature is that you cannot select a specific plot to be used as the templat
must either be a Gallery plot type or a plot that is opened as part of a saved plot script.

For more information on formula scripts, refer to the following sections:
e Section 6.10.1 explains creating and entering formula scripts.

* Section 6.10.2 discusses the syntax for the #SCRIPT command and the rest of the formula scri
commands.

* Section 6.10.3 contains some example formula scripts.
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Working with Plots

Chapter €&

KaleidaGraph provides complete control over the appearance of your plots. This includes the legend, ax
ticks, grid lines, and labels, in addition to how the data is represented on the plot.

This chapter explains how to:

« Edit the legend and legend text.

* Change the axis limits and scaling, as well as removing, exchanging, and linking axes.
e Control the display and number of tick marks.

»  Control the display of grid lines.

»  Control the display of axis labels.

¢ Change the marker, fill pattern, line style, line width, and variable color.

* Change the frame, grid, interior, and background colors of a plot.

* Resize the plot.

¢ Change the data in a plot.

e Customize Bar, Polar, and Pie plots.

3.1 Hiding, Displaying, and Closing Plots

TheWindows menu contains four commands that can be used to hide and display plot windows. These
commands operate on either a single window or all of the plot windows at once.

3.1.1 Changing the Active Window

To make a plot window active, click anywhere in the desired plot window or ckidosews > Show Plot
and select its name.

3.1.2 Hiding Plot Windows

To hide a plot window, choos&indows > Hide Window and select its name. You can hide all open pipts b
choosingWindows > Hide All Plots.

8.1 Hiding, Displaying, and Closing Plots 147



CaleidaGraph

3.1.3 Displaying Plot Windows

You can display a hidden plot window with tBeow Plotcommand\{Vindows menu). The names of hidde
plot windows appear in italic. Select the name of the desired plot window and it is brought to the front. T
Show All Plotscommand can be used to display all of the plot windows at once.

3.1.4 Closing Plot Windows

You can use th€lose All Plotscommand\{(Vindows menu) to close all of the open plot windows at once.
Individual plot windows can be closed by choodhilg > Closeor clicking the close box of each windotv.
dialog may be displayed, asking if you want to save the plot before closing.

Note: If you do not want to save the plot, this dialog can be avoided by pré&dsingvhile either clicking
the close box or choosirigle > Close/NoSave

You can have a maximum of 32 plots open at one time in KaleidaGraph. If you have 32 plots open and t
create another plot, either the oldest plot is automatically disposed or the dialog in Figure 8-1 appears. T
Preferences dialod-{le menu) contains an option that controls the automatic disposal of plots. If
Automatically dispose of old plotsis selected, the oldest plot is discarded. If this check box is cleared, the
dialog is displayed.

Maximum Open Plots

Sorry, you cannot create any more
plot windows. Do you want to sawve
plot “Plot 4" before continuing?

Figure 8-1 Maximum Open Plots dialog

3.2 Changing the View of the Plot Window

KaleidaGraph provides several magnification levels for changing the view of the plot window. To cleange
magnification of the plot, click the Zoom drop-down menu in the lower-left corner of the plot window and
choose the desired zoom level. The available zoom percentages are: 25, 50, 75, 100, 125, 150, 200, 30
400%.

3.3 Displaying Rulers and Grids in the Plot Window

To turn the rulers and grids on and off in the plot window:
1. With the plot window active, choo&¥ot > Ruler & Grids .
2. Click the appropriate check boxes to display the rulers, grids, or both.
3. Select the proper units that you want to use.
4. Click OK to return to the plot window.
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3.4 Modifying the Legend

The legend consists of a frame, the plot symbols, and the labels used to identify each variable in the plo
default, the labels are taken from the column names in the data window. The legend displays the variabl
the order they are selected for plotting.

3.4.1 Editing the Legend Frame and Color

Changing Foreground and Background Color

The Color icon on the toolbox consists of two sections: a foreground section (upper left) for setting the
foreground color and a background section (lower right) for setting the background color. When yau sele
fill or pen pattern, the foreground color is applied to the black portion of the pattern and the backgraund c
is applied to the white portion of the pattern.

To change the foreground or background color of the legend:

1. Click the legend to select it.

2. Click the foreground or background section of the Color icon. One of the following color palette:
appears with the current color choices.

N

Foreground Color Background Color

Figure 8-2 Foreground Color palette Figure 8-3 Background Color palette

3. Select a different color from the palette.

Changing Fill and Pen Patterns

The Pattern icon on the toolbox consists of two sections: an inner section for setting the fill pattern and an «
section for setting the pen pattern. The fill pattern controls the interior of the legend; the pen pattern con
the legend frame.

You can change the fill or pen pattern by selecting a different pattern from the pop-up menu that appears
you click the appropriate portion of the Pattern icon. Black portions of the pattern represent the foregrou
color and white portions represent the background color.
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To change the fill or pen pattern of the legend:

1. Click the legend to select it.

2. Click the interior or outer portion of the Pattern icon. One of the following pop-up menus appeal

with the pattern choices.

==

Fill [N
Pat

NZ

|

N

S R e
L& %:ﬁ‘r bl

Figure 8-4 Fill Pattern choices

Pen| N

Pat

N7/

020 NN A
T
N OO PP d R,

Figure 8-5 Pen Pattern choices

3. Select a different pattern from the pop-up menu.

Changing Line Style and Width

The Style icon on the toolbox controls the line style and width of the legend frame. The left portion af the it
controls the line style; the right portion controls the line width.

To change the line style or width of the legend frame:

1. Click the legend to select it.

2. Click the line style or line width portion of the Style icon. One of the following pop-up menus

appears with the available choices.

S

Figure 8-6 Line style pop-up menu

=T

Hairline
05
1.0
1.5
2.0
25
3.0
35
4.0
5.0

Shadow

DEEEEE T

Double

Figure 8-7 Line width pop-up menu

3. Select a different line style or width from the pop-up menu. To completely remove the frante arot
the legend, chood¢onefrom the Line Style pop-up menu.
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Setting Legend Frame Defaults

To make the current legend style the default, ch&tste> Define Layout. Choosing this command only
remembers the settings for this particular type of plot because each plot typé&ati¢ing menu can have its
own layout.

This information is saved as part of the Style file. You must save the Style file for the layout to be reghembe
the next time you start KaleidaGraph.

3.4.2 Editing Legend Text

Editing Legend Text Attributes as a Group

The attributes of the legend text can be changed as a group by double-clicking any of the labels irdthe le
with the Selection Arrow. A variation of the Edit String dialog, shown in Figure 8-8, appears which can or
be used to modify the attributes of the text labels. This dialog does not allow you to edit any of the text lak
See Section 9.7.4 for more information on the commands available in this dialog.

Edit String

® CEdit Format Font  Size  Stde  Color

Test #1

T
[ Cancel 7}

€ o)

Figure 8-8 Variation of Edit String dialog

Editing Individual Items in the Legend

The labels in the legend can be edited using the Text tool. Double-clicking a text label displays the &dit St
dialog. Edit the legend text as needed and €ikto return to the plot.

The labels in the legend can be moved to different locations using the Text tool. This is accomplished b
dragging a label to a new position with the Text tool. To delete an item in the legend, use the Eraser.

Changing Legend Text Color Independent of Variable Color

By default, the color of the legend text is linked to the variable color set in the Plot Style dialog. To nmeake th
different colors, choodeormat > Text Options and clear théink Text To Variable Color check box. Th
text and variable colors can now be set independently.
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3.5 Modifying Axes

This section explains how to control the appearance of the axes. The Axis Options dialog, shown in Figure
contains almost all of the options related to the display of the axes. Many of these settings are also avai
directly from the toolbox. Section C.2 explains how to modify the axes using the toolbox.

Axis Options
e Auto
___}-(__I: @ Limits | | | Max |14 4
" Linear |* l OTicks __ [ [ Anchor
— 7\ Grids =Ttk =0 v

Reverse o L
| No Axis \J Labels &
L i Min O v

( Default:'._\_ ¢ Plot Extras... )

{ Color... 7 f Cancel \ f OK 3

[ Exchange X and Y

Figure 8-9 Axis Options dialog

3.5.1 Setting the Axis Limits

The axis limits are based on the data used to create the plot. KaleidaGraph automatically calculates the
beginning and ending values and the placement of tick marks along the axes.

You can specify your own limits in the Axis Options dialog. Mia andMax fields determine the lowest
and highest values on the selected axis.Artehor Tick field indicates the value from which all majorktic
marks on a linear axis are calculated. The Anchor Tick field has no affect on axes with logarithmic scale

To set the axis limits:

1. With the plot window active, choo&dot > Axis Options.
2. Choose the appropriate axis from the pop-up menu in the upper-left corner of the dialog.

3. ClickLimits if it is not already selected. The Axis Options dialog changes to display the options
available for controlling axis limits.

4. Enter values foMin, Max, andAnchor Tick. To return to the original values calculated by
KaleidaGraph, click théuto check boxes.

5. Click OK to return to the plot.
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3.5.2 Selecting Linear or Log Scaling

The numeric axes in KaleidaGraph can have either linear or logarithmic scalingLiwbanscaling is
selected, the axis is divided into equal sections. Wiognscaling is used, each increment of the axis is a
power of 10. Partial decades are allowed when using the log scale.

To change the scaling of an axis:
1. With the plot window active, choogdot > Axis Options.
2. Choose the appropriate axis from the pop-up menu in the upper-left corner of the dialog.
3. Choosd.inear or Log from the pop-up menu beneath the menu used to select the axis.

Note: TheMin value in the Axis Options dialog must be greater than zero to use log scaling. If yc
try to use non-positive limits, a message appears and the axis scaling reverts to linear.

4. Click OK to return to the plot.

3.5.3 Hiding an Axis
It is possible to hide each of the four axes in a plot usindl¢thaxis option in the Axis Options dialog.

To hide an axis:
1. With the plot window active, choo&¥ot > Axis Options.
2. Choose the appropriate axis from the pop-up menu in the upper-left corner of the dialog.
3. Click theNo Axis check box.
4. Click OK to return to the plot.

3.5.4 Exchanging Axes

TheExchange X and Yoption in the Axis Options dialog can be used to swap the X and Y axes of a plot.
When this check box is selected, the X and X2 axes switch position with the Y and Y2 axes.

Note: Using this option does not change the independent and dependent variables. It only changes the
position in the plot. This option has no affect on Double Y, Double X, Double XY, Bar, Polargand P
plots.

To exchange the X and Y axes:
1. With the plot window active, choogdot > Axis Options.
2. Click theExchange X and Ycheck box.
3. ClickOK to return to the plot.

3.5.5 Reversing the Variables on an Axis

You can control whether the variables are plotted in ascending or descending order along an axis. By sele
theReversecheck box in the Axis Options dialog, variables are plotted in descending order along the selec
axis.
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To reverse an axis on the plot:
1. With the plot window active, choogdot > Axis Options.
2. Choose the appropriate axis from the pop-up menu in the upper-left corner of the dialog.
3. Click theReversecheck box.
4. Click OK to return to the plot.

3.5.6 Linking a Second Axis

You can control the display of the tick marks and labels on the X2 and Y2 axes udimkthe pop-up
menu. This pop-up menu only appears in the Axis Options dialog when the X2 or Y2 axis is selected.

Note: The Link To pop-up menu is not displayed for certain axes in Double Y, Double X, and Double X}
plots because they are independent of the main axis.
To link the X2 or Y2 axis:
1. With the plot window active, choo&tot > Axis Options.
2. Choose the X2 or Y2 axis from the pop-up menu in the upper-left corner of the dialog.
3. From theLink To pop-up menu, select how the axis should be linked. The options include:
* No Ticks, No Labels- The X2 or Y2 axis does not have any ticks or labels.

« AXis, No Labels- The X2 or Y2 axis has the same tick marks as the main axis, but does not
have any labels.

 Axis, Labels- The X2 or Y2 axis has the same tick marks and labels as the main axis.

*  Custom Axis, Custom Labels Depending on the scaling of the main axis, the X2 or Y2
axis is linked by either a linear or exponential equation. The equation is entered into one of
dialogs shown in Figure 8-10. The tick marks and labels are calculated and displayed2n the

or Y2 axis.
Define Axis Formula Define Axis Formula
B
X2=A4+ =X X2 = A+ X
A=10 A=11
B= 1 B= |1

. R Y
r Cancel \‘ HKF*) L Cancel |

Figure 8-10 Define Axis Formula dialogs

4. Click OK to return to the plot.
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3.5.7 Changing Axis Thickness
To change the thickness of the axes:

1.
2.

3.

Choosd-ormat > Plot Extras.
To increase the thickness, changeRfame Thicknessto 200, 300, or 400%.

Note: Depending on the value entered, you may not notice the change on the screen; however, t
will be a difference when the plot is printed.

Click OK to return to the plot.

3.6 Modifying Tick Marks

This section explains how to change the appearance of the tick marks. The Axis Options dialog, shown
Figure 8-11, contains almost all of the options related to the display of the tick marks. Many of these sett
are also available directly from the toolbox. Section C.2.4 explains how to modify the tick marks using th

toolbox.

Axis Options

Major " Auto ':]

X > 7 Limits

" Linear I® ] @ Ticks B ;
1 Reverse O Grids  :Minor [ Aute B l

1 No Axis — Labels

( Default:'.t‘ ¢ Plot Extras... \

[ 1Exchange X and Y

Color... “_'jCanceI \ f oK *)

Figure 8-11 Axis Options dialog
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3.6.1 Changing the Display of Tick Marks

The major and minor ticks can be displayed inside, outside, or on both sides of the axis. You can also ch
not to display them at all.

To control how the major and minor ticks are displayed:
1. With the plot window active, choogdot > Axis Options.

2. Choose the appropriate axis from the pop-up menu in the upper-left corner of the dialog.

3. ClickTicks. The Axis Options dialog changes to display the options available for controlling majc
and minor ticks.

4. Choosén, Out, Both, orNonefrom the pop-up menus beldMajor andMinor to specify how ta
major and minor ticks should be displayed.

5. Click OK to return to the plot.

Figure 8-12 shows how the tick marks appear when you select (in dndédut, Both, andNonefor the X
and Y axes.

L T L

Figure 8-12 Tick mark display

3.6.2 Changing the Number of Tick Marks

WhenLinear scaling is selected for an axis, the number of major tick marks is controlled by the popuaup me
to the right ofMajor in the Axis Options dialog. They can either be calculated automatically or set to a
specific number.

To change the number of major ticks:
1. With the plot window active, choo&dot > Axis Options.
2. Choose the appropriate axis from the pop-up menu in the upper-left corner of the dialog.

3. ClickTicks. The Axis Options dialog changes to display the options available for controlling majc
and minor ticks.

ChooseéAuto or Fixed #from the pop-up menu to the rightdgjor .
If Fixed #is selected, enter the desired number of divisions in the field below the pop-up menu.
Click OK to return to the plot.

The number of minor tick marks is controlled in the same manner as major ticks. You can either spegify a f
number or let KaleidaGraph calculate the number of minor ticks.
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3.6.3 Changing the Tick Mark Interval

WhenLinear scaling is selected for an axis, KaleidaGraph automatically determines the number of majo
tick marks. Using the Axis Options command, it is possible to place the tick marks at specific intervals alc

an axis.

To change the interval between major tick marks:

1.
2.

3.

7.

With the plot window active, choo&dot > Axis Options.
Choose the appropriate axis from the pop-up menu in the upper-left corner of the dialog.

Click Limits if it is not already selected. The Axis Options dialog changes to display the options
available for controlling axis limits.

Enter a value in th&nchor Tick field. The intervals are calculated from the Anchor Tick value.

Click Ticks.

Choosdnterval from the pop-up menu to the rightMajor and enter the desired interval in the
field below it. For dates, enter the desired number of days for the interval. For time data, use a
D:H:M:S.S format for entering the interval.

Click OK to return to the plot.

3.6.4 Changing Tick Mark Length or Thickness
To change the length or thickness of the tick marks:

1.
2.
3.

4.

Choosd-ormat > Plot Extras.
To change the length, edit timside andOutside values forMajor or Minor .
To increase the thickness, changeTio& Thicknessto 200, 300, or 400%.

Note: Depending on the value entered, you may not notice the change on the screen; however, t
will be a difference when the plot is printed.

Click OK to return to the plot.

3.7 Modifying Grid Lines

This section explains how to control the appearance of the grid lines. The Axis Options dialog, shown in
Figure 8-13, contains most of the options related to the display of the grid lines. Many of these settings «
also available directly from the toolbox. Section C.2.5 explains how to modify the grid lines using the toolb
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Axis Options

Y

) Limits

) Ticks Major = Gray l:]

)

!

= @ Grids :
£ REVerss e Minor Mone |§ ]
[ No Axis — Labels
 Defaults \ ©  Plot Extras... \ [l Exchange X and Y
( Color... y “f Cancel \ (' oK “)

Figure 8-13 Axis Options dialog
3.7.1 Controlling the Display of Grid Lines

Grid lines can be displayed at each of the major and minor tick marks. The lines can be solid, gray (dott
or not displayed at all. Section 8.10 explains how to change the color of the grid lines.

To control how the grid lines are displayed:
1. With the plot window active, choo&ot > Axis Options.

2. Choose the appropriate axis from the pop-up menu in the upper-left corner of the dialog.

3. ClickGrids. The Axis Options dialog changes to display the options available for controlling majc
and minor grids.

4. Choosesolid, Gray, or Nonefrom the pop-up menus to the rightMéajor andMinor to specify
how the major and minor grids should be displayed.

5. Click OK to return to the plot.

3.7.2 Changing Grid Line Thickness
To change the thickness of the grid lines:
1. Choosd~ormat > Plot Extras.

2. Toincrease the thickness, changeGhie Thicknessto 200, 300, or 400%.

Note: Depending on the value entered, you may not notice the change on the screen; however, t
will be a difference when the plot is printed.

3. Click OK to return to the plot.
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3.8 Modifying Axis Labels

This section explains how to control the frequency and format of the axis labels. The Axis Options dialog
shown in Figure 8-14, contains almost all of the options related to the number and format of the axis lab
Many of these settings are also available directly from the toolbox. Section C.2.6 explains how to modify
axis labels using the toolbox.

Note: For information on changing the text attributes of the labels, see Section 9.7.2.

Axis Options

MiS: ..................................
—— = 4 ——

X 5 ) Limits — 3
— = L Auto % ]
. Li:near = ] ) Ticks 3 —1 3
- 7 Grids — -
__| Reverse s _ [
1 No Axis @ Labels — { Format... )

e

L

{ Defaults \ ” Plot Extras... [l Exchange X and Y

-
_ Color... f Cancel “‘ HH

Figure 8-14 Axis Options dialog
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3.8.1 Controlling the Frequency of Axis Labels

KaleidaGraph automatically calculates the frequency of axis labels. The frequency depends on thef numk
major tick marks. You can specify a different frequency or you can choose to remove the axis labeés fromr
plot.

To control the frequency of the axis labels:

1. With the plot window active, choogdot > Axis Options.
2. Choose the appropriate axis from the pop-up menu in the upper-left corner of the dialog.

3. ClickLabels. The Axis Options dialog changes to display the options available for specifying lab
frequency.

4. Chooséuto, Every Nth, orNonefrom the pop-up menu to specify how often the labels shauld b
displayed. If you seledvery Nth, enter a number in the field below the menu.

5. Click OK to return to the plot.

3.8.2 Formatting Axis Labels

The format of the axis labels can also be controlled using the Axis Options dialog. Clicktogrtteg buttan
(whenLabels is selected) displays a dialog similar to Figure 8-15. The same dialog can be displayed usit
any one of four commands from tRermat menu:X Label Format, Y Label Format, Y2 Label Format,
andX2 Label Format.

Note: This dialog does not have any affect if the data has a Text format in the data window.

MNumeric Format

e
st

Format: Ceneral |

Digits: | 4 [

e
ot

__| Show Trailing Zeros

(]

Show Commas
Prefix: | §
Suffix: %

{ cancel \ f‘"ﬂk—"

Figure 8-15 Label Format dialog

To change the format of the axis labels:

1. ClickLabelsand then clickormat in the Axis Options dialog. You can also choose the apprepriat
Label Format command (X, Y, X2, or Y2) from theormat menu. The Label Format dialog is
displayed using either method.

Make your selections in the dialog.
3. Click OK to return to the plot window.
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3.9 Modifying Lines, Markers, and Fill Patterns

This section explains how to control the display of the data in the plot window. The Plot Style dialog, sho
in Figure 8-16, contains most of the options available for the display of the plot variables. Many of these
settings are also available directly from the toolbox. Section C.3 explains how to modify the plot style us
the toolbox.

Plot Style

Plot Variable: (<<’ (>>) "Test #1"

Marler Style Width
El - = I “ — H
O 5 @ e —
¢ B "\ e e
¥ — 0 s
B [ e =
o e A —_—2
—— ==
m oo A B —— | ——— = B
¢ & 4 === Il ——
& ¥V o — r Edit Colors... \
F—l——lt | T ——— —
@ & Bar [ vLine Mone — W
Marker Size: _12 ; ® Variable
Show Markers: | Al 2 O Curve Fit ’r Cancel \‘ ('—-&K**-)

Figure 8-16 Plot Style dialog

3.9.1 Selecting Variables in the Plot Style Dialog

Before variables can be modified, they need to be selected in the Plot Style dialog. Each variable is
independently controlled in this dialog.

To select variables for editing in the Plot Style dialog:

1. With the plot window active, choosdot > Plot Style.

2. Usethesq] an(>»] buttons to locate the desired variable. The name of the current variakde app
to the right of these buttons.

Note: TheTab andDown Arrow keys can be used to move to the next variable. You can ge to th
previous variable usinghift+Tab or theUp Arrow key. ThelLeft Arrow key takes you to
the first variable; th®ight Arrow key takes you to the last variable.
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3.9.2 Changing Marker Type, Size, or Number of Markers

Most of the plots have the ability to display markers on the plot. The exceptions are the Histogram, Stack
Stack Column, and Pie plots. The Plot Style dialog controls the type, size, and number of markers displz
in the plot.

To change the marker type, size, or number of markers:

1.
2.
3.

6.

With the plot window active, choo&dot > Plot Style.
Select the variable to be edited. See Section 8.9.1 if you are unsure of how to do this.

To change the marker type, click one of the symbols bielasker . The first six markers in the lef
column are transparent; all of the others are opaque. The active marker has a box around it.

To change the size of the marker, edit the value iMtr&er Size field.

To change the number of markers displayed, make a selection fr@naweMarkers pop-up
menu. You can choose whether all, a fixed number, a percentage, every Nth, or none of the mar
are displayed on the plot. The current setting is preceded by a check mark.

Note: Scatter plots always show all of the markers. Use a Line plot to show fewer markers.
Click OK to return to the plot.

3.9.3 Selecting Fill Patterns

All of the plots have the ability to have a fill pattern displayed for the variable. For some plots, like the Lil
plot, this is only possible Bar is selected as the marker type in the Plot Style dialog.

Note: It is not possible to assign a fill pattern to the markers.

To change the fill pattern:

1.

2
3.
4

With the plot window active, choo&tot > Plot Style.

Select the variable to be edited. See Section 8.9.1 if you are unsure of how to do this.
Click one of the patterns beldwill Pattern. The active fill pattern has a box around it.
Click OK to return to the plot.
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3.9.4 Changing Appearance of Variable and Curve Fit Lines

Line, Double Y, Double X, Double XY, High/Low, Step, Probability, X-Y Probability, Horizontal Bar,
Column, and Function plots can use a line to represent a plotted variable. Curve fits can be applied to al
these plots as well as Scatter plots. The style, width, and color of the variable or curve fit lines can lge set (
the Plot Style dialog.

Note: Variable and curve fit lines are controlled independently of each other. Changing the variable colc
also changes the marker color. The associated legend text is also chamgedéixt To Variable
Color is selected in the Text Options dialdg(mat menu).

To change the line style, width, or color of variable or curve fit lines:

1. With the plot window active, choogdot > Plot Style.
2. Select the variable to be edited. See Section 8.9.1 if you are unsure of how to do this.

3. If changes are being made to the variable line, proceed to the next step. OtherwiSeeédkit
to make changes to the curve fit line.

4. To change the line style, select a different option fronstike column. Choosélone from this
list to hide the line. The current style is preceded by a check mark.

5. To change the line width, select a different option fromfdth column. The current width is
preceded by a check mark.

Note: If you also want to make the markers thicker, follow the instructions in Section 8.9.5.

6. To change the color, select a different color from the palette. The current color has a white squi:
around it.

7. Click OK to return to the plot.

3.9.5 Changing Marker and Line Thickness

The Plot Style dialog contains a number of options for setting the thickness of the variable and curve fit lir
However, this setting does not affect the thickness of the markers. The Plot Extras dialog contains a Lin
Thickness setting that can be used to increase the thickness of markers, variable lines, and curve fit line

To change the thickness of the markers, variable lines, and curve fit lines:
1. Choosd~ormat > Plot Extras.
2. Toincrease the thickness, changeliine Thicknessto 200, 300, or 400%.

Note: Depending on the value entered, you may not notice the change on the screen; however, t
will be a difference when the plot is printed.

3. Click OK to return to the plot.
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3.10 Changing Plot Color

This section explains how to change the frame, grid, interior, and background colors for a plot. These set
are also available directly from the toolbox. Section C.4 explains how to modify the colors using the toolt

To change the plot colors:

1. Choosd-ormat > Plot Color or click theColor button in the Axis Options dialog. The dialog in
Figure 8-17 appears using either method.

Color Selections

@ Frame
) Grid

£ &
. Interior

2 Background

Cancel

Figure 8-17 Plot Color dialog

2. Click one of the buttons and select a color from the palette for that itBlonéfis selected for the
interior or background, that particular portion of the plot is transparent.

3. Click OK to return to the plot.
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3.11 Resizing the Plot

There are two methods available for changing the size of the plot: the Set Plot Size command and the Sele
Arrow. Changing the size of the plot has no affect on the size of the plot window. Once the plot has beel
resized, you can make these settings the new default by ch&bsirrgDefine Layout and clickingOK.

3.11.1 Set Plot Size Command

You can use th8et Plot Sizecommand Plot menu) to specify the exact dimensions for the axes and frame
as well as the position of the axis origin.

To set the size of the plot:

1. ChoosePlot > Set Plot Size The dialog in Figure 8-18 appears.

Set Plot Size
X: Y: Units: ®in. () cm.
Paper: 8.00 10.19 Paper—
— - r— i 4
_ | Axis Origin: 1,50 1.50 Drigin}w
] Axis Size:  5.00 5.00 Auis |
Frame =]

Eﬁ Frame Size: | 7,50 7.ED0

r Cancel \ (-—B'K—-’

Figure 8-18 Set Plot Size dialog
2. Click Axis Size Frame Size or both and enter the desired X and Y dimensions.

* If Axis Sizeis selected, the frame is scaled proportionally to the new dimensions.
» If Frame Sizeis selected, the axis is scaled proportionally to the new dimensions.

» If both are selected, the axis and frame sizes are set independently. Be careful; this can ca
parts of the plot to be placed outside of the plot frame.

Note: Typing the wordauto allows a floating dimension, while specifying the size of therothe
dimension. This allows the plot to remain proportional to its original size.

3. Ifnecessary, click th&xis Origin check box and specify where to place the upper-left cornee of th
axes.

4. Click OK. The plot is resized based on the new settings.
If the values in th&rame Sizefield are larger than theaper dimensions, a dotted line is displayed to

represent the printable area of the paper. You can hide these lines by cleagingwhée plot paper
boundary check box in the Preferences dialégd menu).
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3.11.2 Using the Selection Arrow
The Selection Arrow can be used to manually resize the plot or plot frame.

To resize the plot:
1. Click one of the axes with the Selection Arrow. Object handles appear at each corner of the plo

2. Drag one of the handles to a new position. As you drag, a dialog appears in the upper-left corne
the plot window. This dialog (shown below) contains the current plot dimensions and axis origin
(offset).

(in.) R ¥
Offset: 1.50 1.50
Axis: S.00 5S.00

Frame: 7.50 7.50

Note: To resize the plot proportionally about its center, pAdsgWindows) orOption
(Macintosh) when dragging an object handle. By presShifj as you drag, you can
constrain the plot to a square.

3. Release the mouse button when the axes are the desired size.

To resize the plot frame:

1. Locate the lower-right corner of the plot frame. You can use the scroll bars or increase theeize o
plot window to find it.

Using the Selection Arrow, click the Size b ( ) in the lower-right corner.

3. Drag the box to resize the plot frame. As you drag, a dialog appears in the upper-left corner of 1
plot window to display the current dimensions.

4. Release the mouse button when the plot frame is the desired size. The size of the plot changes
proportionally to the new size of the frame.

3.12 Extracting Data from a Plot

When you save a plot with data, the data windows used to create it are archived with the plot. This enak
you to save the graph and data in a single file instead of saving them separately. The data is not saved wi
plot if either of the following occurs:

* The data windows used to create the plot are closed before the plot is saved.
» The plot is saved by choosikge > Export > Plot w/o Data

The next time the plot is opened, you can make any necessary changes to the plot. If you want to modif
data, it needs to be extracted from the plot. This is accomplished by chBmird=xtract Data or clicking

the Find Data buttorB8 ) in the plot window. Once the data is extracted, it can be modified, saved to disk
used to create new plots.

Note: TheExtract Data command is unavailable if the plot does not have archived data associated with
the plot was just created, or the data has already been extracted.
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To extract a data set:

1. Make a plot window the active window.

2. ChoosePlot > Extract Data or click the Find Data buttorB8 ) in the upper-right corner of the plo

window. The data used to create the plot is displayed. Figure 8-19 shows an example of ad extra
data set.

® O ©® Housing Starts 1:39:16 PM 6/27/89

==F Month |_1_] 1966 (K} 1967 (K} B
@[ 15-Jan-1066 78,500 57,708

1]~ 15-Feb—1966 74,500 5@, 200 m
Z[ 15-Har—1066 115.98 59,200
3] 15-Apr—1066 138.68 112.68

4| 15-May-1966 126.78 129.78 4

5[ 15-Jun-1966 118.28 123.48 v

= T

Figure 8-19 Extracted data window

The title of the extracted data window begins with the same name as the original data file. Additionally, a
and time stamp is appended to the name, identifying when the data was archived in the plot.

Note: If you attempt to close an extracted data window, the message in Figure 8-20 appears. If @i, click
the plot loses its link with the original data.

Closing this window will delete the
selection information for the plot.

f Cancel\_“ ( OK 3

Figure 8-20 Warning dialog

3.13 Updating Plotted Data

ThePlot menu contains two commands that can be used to update the data idatplatink andUpdate
Plot. Both of these commands operate in a similar manner. They cause the current plot to be re-created
reflect any changes in its data. Curve fits and error bars are also recalculated based on any changes in tt

The difference between the two commands isAldb Link revises the plot after each individual change in
the data whildJpdate Plotonly causes an update when you choose the command. Clicking the Update P
button (§) ) in the data window performs the same function as choosing the Update Plot command.
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These commands are useful if you have a saved plot and need to add or edit points. You can extract the
from the plot (using either tHextract Data command or the Find Data button), modify the data, and use the
Auto Link or Update Plot commands to revise the plot.

To update plots using theuto Link command:

1.
2.

Open or activate the plot to be updated.

ChoosePlot > Extract Data or click the Find Data buttor8 ) to display the data used to create th
plot.
Turn onAuto Link in thePlot menu.

Modify the data and move to another cell. After each data value is modified, the plot is redrawn
show the changes.

To update plots using thépdate Plotcommand:

1.
2.

Open or activate the plot to be updated.

ChoosePlot > Extract Data or click the Find Data buttor8 ) to display the data used to create th
plot.

Make any changes to the extracted data.

ChooseéPlot > Update Plotor click the Update Plot buttoilj ) in the data window to redraw the
plot.

3.14 Plotting Additional Data

There may be times when you want to add additional variables to an existing plot. Instead of creatihg the
from scratch, you can open a plot and add new data to it.

Note: If you just want to add a few points to an existing curve, refer to Section 8.13. The steps below are

adding a new variable to the plot.

To add additional variables to a plot:

1.
2.

Open or activate the plot which will have the new data plotted.

ChoosePlot > Extract Data or click the Find Data buttorf8 ) to display the data used to create th
plot.

Open the new data or add it to an existing data window.
Switch back to the plot and chod3allery > Template.
Select all of the data to be plotted (including the data from the original plot) antleiicklot

A new plot will be created that includes the additional data. Any curve fits and error bars from the origginal f
will be applied to the new plot.
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3.15 Customizing Bar Plots

This section explains some of the special features associated with Bar plots. This includes changing the
spacing between bars, displaying value labels, and creating Line/Column plots.

3.15.1 Changing Bar Attributes

ThePlot Extras command Format menu) contains four options that affect the appearance of the bars. Fc
details on changing the fill pattern in the bars, see Section 8.9.3.

To change the attributes of the bars:

1. Choosd~ormat > Plot Extras. The dialog in Figure 8-21 appears.

Plot Extras
Axis Ticks Options: Line Plot Options:
Tick Length: Inside Qutside Line Thickness: 100 @ %
Major - & 6 | Missing Data Breaks

Minor - 3 3
Column Plot Options:

Tick Thickness: W % ColumnCliset— 20 %

Frame Thickness: 100 %

Grid Thickness: 100 | % A just Log Saselng

@ Draw Column Frame

@ Black Column Frame

Error Bar Length: 2 | Display Pie Values

”:Cancel} E OK 3

Figure 8-21 Plot Extras dialog

2. To change the spacing between the bars, editdhann Offset percentage. Entering a value of 0%
removes all space between the bars; a value of 100% displays the bars as spikes.

3. To remove the frame surrounding each bar, cleddther Column Frame check box.
To make the frame the same color as the fill pattern, cle&labk Column Frame check box.

5. To use a baseline of 1.0 for log scales, select the Adjust Log Baseline check box. Otherwise, th
minimum axis limit is used for the baseline.

6. Click OK to return to the plot.
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3.15.2 Adding Value Labels

Labels that display the value of each bar can be added to Bar plots. For Horizontal Bar and Colume plots
label is placed at the end of each bar. For Stack Bar and Stack Column plots, labels are placed onmeach s
of the bar.

To add value labels to a Bar plot:

1. Select the plot which will have the value labels added.
2. Turn onAdd Valuesin thePlot menu. The actual values of each bar are added to the plot.

Figure 8-22 shows a Bar plot that contains value labels. These labels can be moved individually with the
tool or as a group with the Selection Arrow. Maue Label Format commandormat menu) can be ude
to change the numeric format of the labels.

Note: Any time the plot is redrawn, the value labels are placed back at their original position. If you are
displaying only a few of the labels, use the Text tool to add them to the plot. You can place them
exactly where you want and you do not have to worry about the label moving when the plot is redra

W 1966 (K) [ 1967 (K) [ ] 1968 (K)
78.5
Jan 57.7
| 79.8
74.8
Feb 60.2
| 828
: 116
March 89.2
| 124
\\\“\\\i\\\i\\\i\\\i\\\i\\\
0 20 40 60 80 100 120 140

Figure 8-22 Bar plot with value labels

To change the text attributes of the value labels:

1. Double-click one of the text labels with the Selection Arrow. The Edit String dialog appears.

2. Make any changes to the label attributes. The options in this dialog are covered in Section 9.7 .-
Setting default attributes is covered in Section 9.7.5.

3. Click OK to update the value labels.
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3.15.3 Adding Lines to Bar and Column Plots
Horizontal Bar and Column plots can have lines added to create Line/Column plots.

To make a Line/Column plot:

1. Create a Horizontal Bar or Column plot, including the variable to be displayed as a line. Figure 8
shows a sample Column plot with two variables plotted.

ChooséPlot > Plot Style. Use the<J an[>»] buttons to locate the variable to be displayed as a lir

Select a Fill Pattern dfine, as well as the line style, line width, and number of markers to be
displayed.

4. Click OK and the plot updates to display a Line/Column plot. Figure 8-24 shows the sample plo
after displaying the second variable as a line.

W 1967 (K) ] 1968 (K) B 1967 (K) —o— 1968 (K)
160 160 J/\U\O—' -
120; - 1202 /
80 80 o
0 0
O* O*
Jan March May July Jan March May July

Figure 8-23 Sample Column plot Figure 8-24 Plot displaying variable as a line
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3.16 Customizing Polar Plots

There are two commands that can be used to change the appearance of PAdaip®gtions (Plot menu)
andPolar Options (Format menu). Axis Options controls the display of tick marks, grid lines, and axis label
while Polar Options controls the grid type, reference angle, and direction.

3.16.1 Changing the Display of Tick Marks, Grid Lines, and Axis Labels

The angular (@ or X) and the radial (R or Y) axes can be modified using the Axis Options commandgChoo

Plot > Axis Options displays the dialog in Figure 8-25. The options for each of the axes are discussed in
following paragraphs.

Axis Options
................... Auto
@ Limits | [ | Max | 360 v
Linear 1% O Ticks [ Anchor
— ") Grids el v
T No Axis  Labels E
L i Min O v
';_Default:'r \ 'x Plot Extras... \‘ [ 1Exchange X and Y
( color... ( cancel ) (SO

Figure 8-25 Axis Options dialog

The angular axis is controlled by the X axis settings in the Axis Options dialog. You can use the options
Ticks, Grids, andLabelsto modify this axis. You can also use Me Axis option to remove the angular axis

The radial axis is controlled by the Y axis settings in the Axis Options dialog. You can use the options fo
Limits, Ticks, Grids, andLabels to modify the axis. You can also choose betwaaear andLog scaling,
or remove the axis with tié¢o Axis option.
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3.16.2 Setting the Grid Type, Reference Angle, and Direction

Polar plots have several unique options that control their appearance. These options include the gra type
format, reference angle, and direction. All of these options are controlled usiPglain®ptions commaial
(Format menu).

To change the Polar plot options:

1. Choosd-ormat > Polar Options. The dialog in Figure 8-26 is displayed.

Polar Options

Grid Type: Data Format:
@) Circle Mo R
() Square Ox,y

Reference Angle: |0

F =
) Clockwise

@ Counter-Clockwise

“T Cancel “ G—"'G‘K"—"

Figure 8-26 Polar Options dialog
2. Make any changes to the settings in this dialog.
3. Click OK to return to the plot.

Figure 8-27 shows a Polar plot displayed @lackwise direction, with a circular grid and a %4Reference
Angle. Figure 8-28 shows a Polar plot displayed on a square grid.

+ Radius . Radius
.
8m’ oo
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0 m3 A<>’ *ole® ’<>A
T4 oo *
2000 | Pteoee?
o | o
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.
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Figure 8-27 Polar plot on circular grid Figure 8-28 Polar plot on square grid
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3.17 Customizing Pie Charts

This section explains some of the special features associated with Pie charts. This includes exploding a
segment of the chart, removing the frame, and displaying value labels.

3.17.1 Exploding a Pie Chart

A common method of emphasizing one segment of a Pie chart is to drag that segment away from the cf
This is called an exploded Pie chart.

To move a pie segment:

1. Using the Selection Arrow, click twice on the segment to be moved. The first click selects éhe en
pie. The second click selects the individual segment.

2. Drag the segment away from the rest of the pie. Do not worry about what direction you drag, th
segment only moves along its radius. Figure 8-29 shows an example of an exploded Pie chart.

Jan
Feb
March
April
May
June
July
Aug
Sept
Oct
Nov
Dec

EAERANEN AT

Figure 8-29 Exploded Pie chart

3.17.2 Removing the Frame Surrounding each Slice

There are two methods available to remove the frame that surrounds each piece of the pie. The firstis t
theFrame color toNonein the Plot Color dialogHormat menu). The second method is to make the change
directly from the toolbox.

icon to display the pop-up menu shown below. TuriNorFramein the menu to remove the

When the entire Pie is selected, the toolbox displays the icons shown to the right. Click the—!l
frame. -

vNo Interior
«No Background -
No Frame
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3.17.3 Adding Value Labels
Labels that display the percentage of each slice relative to the entire pie can be added to Pie charts.

To add value labels to a Pie chart:

1. Select the Pie chart which will have the value labels added.

2. Turn onAdd Valuesin thePlot menu. The percentage values of each pie slice are added to the pl
To display the actual values, select thsplay Pie Valuescheck box in the Plot Extras dialog
(Format menu).

Figure 8-30 shows a Pie chart that contains value labels. These labels can be moved individually with the
tool or as a group with the Selection Arrow. Maue Label Format commandformat menu) can be ude
to change the numeric format of the labels.

Note: Any time the plot is redrawn, the value labels are placed back at their original position. If you are
displaying only a few of the labels, use the Text tool to add them to the plot. You can place them
exactly where you want and do not have to worry about the label moving when the plot is redrawi

Jan
Feb
March
April
May
June
July
Aug
Sept
Oct
Nov
Dec

6.44% 5.38%

AErANERNLAL T

Figure 8-30 Pie chart with value labels

To change the attributes of the value labels:

1. Double-click one of the text labels with the Selection Arrow. The Edit String dialog appears.

2. Make any changes to the label attributes. The options in this dialog are covered in Section 9.7 .-
Setting default attributes is covered in Section 9.7.5.

3. Click OK to update the value labels.
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Objects

Chapter ¢

This chapter covers:

* Using the tools and icons displayed on the toolbox.

*  Selecting, moving, resizing, and deleting objects.

» Aligning objects.

*  Grouping and ungrouping objects.

* Sending objects up, down, to the front, and to the back.
*  Creating and editing text labels.

e Creating and editing lines, arrows, rectangles, ovals, polygons, arcs, and Bezier curves.

J.1 The KaleidaGraph Toolbox

The toolbox, shown in Figure 9-1, is displayed whenever a plot or layout window is
active. It contains all of the plot tools, as well as a number of icons that can be used 1 1
quickly make changes in the plot or layout window. When switching between plot and \ M

layout windows, the toolbox remembers the last tool selected for each window. |

).1.1 Plot Tools

Selection Arrow R ]

The Selection Arrow is used to select tools, commands, and objects in the plot or layol =
window. Sections 9.6.1-9.6.3 discuss editing objects with the Selection Arrow. —
Resizing the plot with this tool is covered in Section 8.11.2.

Figure 9-1 Toolbo»
The Selection Arrow is the default tool in the toolbox. It is automatically selected

whenever a new plot is created. Also, most tool selections revert to the Selection Arrow after beingused.
tool is used to select, move, and resize objects in the plot or layout window. Once an object is selected,
can copy, duplicate, or delete it.
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Text Tool

This tool is used to add and modify plot labels. Clicking this tool and holding down the mouse buttos displ
a pop-up menu that can be used to edit selected text labels. Using the Text tool is covered in Section 9.

Line/Arrow Tool

This tool is used to draw lines or arrows. Clicking this tool and holding down the mouse button displays
pop-up menu that contains the lines and arrows that can be drawn. Creating lines and arrows is discuss
Section 9.8.1.

Object Tool

Clicking the object tool (to the right of the Line/Arrow tool) displays the pop-up menu shown below. This
menu contains six drawing tools that can be used to create various shapes. Creating and editing shape:

covered in Section 9.8.
I:Hk ]
i

O
n

O
-

Box Tool [CJ]
This tool is used to draw square and rectangular boxes. Creating boxes is discussed in Section 9.8.2.

Rounded Rectangle Tool @

This tool is used to draw squares and rectangles with rounded corners. Creating rectangles with round cc
is discussed in Section 9.8.2.

Oval Tool @
This tool is used to draw ovals and circles. Creating ovals and circles is discussed in Section 9.8.2.

Polygon Tool @
This tool is used to draw polygons (multi-sided objects). Creating polygons is discussed in Section 9.8.3

Arc Tool

This tool is used to create arcs. Creating arcs is discussed in Section 9.8.2.

Bezier Curve Tool
This tool is used to draw Bezier curves. Creating Bezier curves is covered in Section 9.8.4.

Table Tool [
This tool is used to create tables of data. The use of this tool is covered in Section 9.2.
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Eraser Tool

The Eraser is used to delete labels and objects from the plot or layout window. Grouped items, such as
legend and axis labels, can also be removed using this tool. The Eraser cannot remove any markers or
that represent plotted data.

Identify Tool

This tool is used to display the coordinates of points on a plot. The use of this tool is discussed in Sectior

Align Tool [£5
This tool is used to align a group of selected objects. Aligning objects is covered in Section 9.6.9.

Data Selection Tool

This tool is used to select a portion of the data on the plot for further plotting and analysis. The use bf this
is discussed in Section 9.4.

Zoom Selection Tool
This tool is used to quickly change the axis limits. The use of this tool is covered in Section 9.5.

).1.2 Toolbox Icons

The bottom portion of the toolbox contains icons that vary according to what is currently selected. Clickil
any of the icons displays a pop-up menu that can be used to quickly edit an item’s attributes, without ha
to choose a command or display a dialog.

When a Shape or the Legend Is Selected

The Color icon controls the foreground and background color of the selected object. The Pattern icen con
the fill and pen patterns. The Style icon sets the line style and width for selected objects. For more informe
on using these icons, see Section 9.9.

E L Color Icon

Pattern lcon

Eﬂ'— Style Icon
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When the Plot Frame Is Selected

The Color icon controls the interior and background colors for the plot. The Transparent icon allows you
leave the interior or background transparent. For more information on using these icons, see Section C.

E —— Color Icon

No Color Icon

When an Axis Is Selected

The Color icon determines the frame and grid colors. The first of the two Axis Options icons allows you 1
hide the selected axis or exchange the X and Y axes. The second Axis Options icon controls axis &caling
mark display, grid line display, and the format of the axis labels. If the X2 or Y2 axis is selected, yoa can ¢
link the axes. The interior of the icon displays which axis is currently selected. The Color icon is covered
Section C.4; the Axis Options icons are covered in Section C.2.

_‘ — Color Icon
]
]

—— Axis Options Icons

When a Marker Is Selected in the Legend

The Variable Color icon controls the color of the variable. The two icons in the middle control the variabl
markers and fill patterns. The Marker icon determines the marker type, size, and number of markers disple
The Fill Pattern icon controls the fill pattern. The Style icon determines the variable’s line style and width. |
more information on using these icons, see Section C.3.

Marker Icon

Fill Pattern Icon

- Variable Color Icon

— Style Icon
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J.2 Using the Table Tool

The Table tool is used to create tables that have up to 16 columns and 64 rows. Clicking in the pldt or la
window after selecting this tool displays the dialog in Figure 9-2. Use this dialog to create and edit tables

data within your plots.

Edit Table

® File Edit Format Font Size  Stde

Figure 9-2 Edit Table dialog

).2.1 Creating and Editing Tables

Tables can be added to any plot or layout window in KaleidaGraph. Tables can be created by either usin
Table tool or by pasting text from the Clipboard. Tables are also created to display the results of Gknera
Polynomial curve fits wheBisplay Equation is turned on in th€lot menu.

To create a table:

1.
2.
3.

Select the Table tool from the toolbox.
Click anywhere in the plot or layout window to display the Edit Table dialog.

Customize the appearance of the table by adding rows, adding columns, or applying style chan
using the commands covered in Section 9.2.2. Then, type data into the cells.

Click OK to return to the plot or layout window. Figure 9-3 shows a sample table created with tf
Table tool.
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Statistics for the Example #1 data set
Test #1 Test #2 Test #3
Minimum 0.5 ] 0.55000001 2.05
Maximum 6.8000002 6.1999998 7.6999998
Sum 87.43 59.07 96.57
Points 25 25 25
Mean 3.4972 2.3628 3.8628
Median 3.5 1.84 3.3400002
RVIS 3.9020287 2.8699568 4.192261
Std Deviation 1.7664171 1.6626498 1.6626498
Variance 3.1202294 2.7644043 2.7644043
Std Error 0.35328342 | 0.33252996 | 0.33252996
Skewness -0.013367556 | 0.84262208 | 0.84262208
Kurtosis -1.1877315 -0.402795 | -0.40279496

Figure 9-3 Sample table

To edit a table:

1.

2.
3.

Double-click the table with the Selection Arrow. The Edit Table dialog appears, displaying the
contents of the table.

Make the necessary changes to the table, using the commands covered in Section 9.2.2.

Click OK to return to the plot or layout window.

).2.2 Table Tool Commands
File Menu

New - This command deletes any existing cells and creates a new table.

Open - This command loads a text file into the table. A tab in the text forces the data into the ne
cell. A return in the text forces the data into the next row of the table.

Set Defaults- This command saves the current table settings as the default. For information on
setting the defaults, see Section 9.2.3.

Close- This command closes the dialog. Clickini performs the same function.

Edit Menu

Cut - This command deletes the contents of the selected cells and places them on the Clipboar
Copy - This command copies the selection to the Clipboard, replacing the previous contents, if e

Paste- This command places the Clipboard’s contents into the selected cell positions. If necess:
this command adds cells to the table. A tab in the text forces the data following it into the next c
A return in the text causes the data following it into the next row of the table.

Clear - This command deletes the contents of the selected cells. This command operates simile
Cut, except that the contents of the Clipboard are not disturbed.
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Copy Table- This command copies the table to the Clipboard as an image, for inclusion irr anott
program.

Copy Style- This command copies the style of the current selection. This allows you to quickly
apply a particular style to sections of the table. If necessary, this command adds cells to the tak
when the style is pasted.

Select All- This command selects the entire contents of the table.
Insert Rows - This command inserts a row above the current selection.
Insert Columns - This command inserts a column to the left of the current selection.

Delete Rows- This command deletes any selected rows. The entire row is deleted using this
command.

Delete Columrs - This command deletes any selected columns. The entire column is deleted usi
this command.

Format Menu

Left, Right, or Center Justification - These commands control the alignment of the cell’'s contents

Cell Horizontal Line - This command sets the line width and color of the line on the bottom of an
selected cells.

Cell Vertical Line - This command sets the line width and color of the line on the right side of an
selected cells.

Note: If Noneis selected for the line width, a vertical line is not displayed between adjacent cell
The cells are treated as a single unit. Type the string in the leftmost cell and choose the
justification. The contents appear across all cells in the unit. This technique is used to
generate labels that span multiple cells.

Cell Background - This command sets a background pattern and color within selected cells. If yc
want a solid color, choosk0% Fill.

Frame Style- This command sets the style of the table’s frame.

Frame Color - This command sets the color of the table’s frame.
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*  Options - This command displays the dialog in Figure 9-4.

Format Options

Minimum Row Size:

0 pixels

Minimum Column Size:

0 pixels

[ 1 Pack Rows

| | Pack Columns

[ Fixed Row Height

| Fixed Column Width

(Cancel) @R

Figure 9-4 Format Options dialog

- Minimum Row Size, Minimum Column Size - The values entered in these fields determine
the minimum row height and column width (one pixel equals 1/72 inch).

- Pack Rows Pack Columns- Packing minimizes the white space within cells (horizontallly wit
Pack Rowsand vertically withPack Columns.

- Fixed Row Height Fixed Column Width - These options control how much white space exist
within cells. When these check boxes are selected, the row or column sizes are the same
throughout the table.

Font Menu

TheFont menu contains all of the fonts that are currently installed. Choosing a different font from this me
changes the font for the entire cell, even if only a portion of the cell is selected. If you need to use a sec
font in the cell, use thalt. Font command in th&tyle menu.

Size Menu

This menu contains the sizes that are available for displaying fonts. You can specify a size that is not lis
using theOther command in this menu. The font size is applied to the entire cell, even if only a portien of tl
cell is selected.

Style Menu

The Style menu is divided into three sections. The commands in the first section control the style oféhe en
cell, even if only a portion of the cell is selected. The color of the text is controlled using the command in
second section. The commands in the third section allow you to display selected characters in an alternate
as subscripts, or as superscripts. Noemal, Superscript, Subscript, andAlt. Font commands are the gnl
commands in the Edit Table dialog that have an affect on selected portions of a cell.
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).2.3 Setting Defaults for Tables

The Edit Table dialog initially displays four cells. In addition to being part of the table, they are usedeto set
default layout for generating new tables. They control the layout as follows:

cell 1 (upper left): This cell controls itself and does not affect the defaults for the rest of the table

cell 2 (upper right): This cell controls the default settings for the top row of the table (excluding
cell 1).

cell 3 (lower left): This cell controls the default settings for column one of the table (excluding
cell 1).

cell 4 (lower right): This cell controls the default settings for the body of the table (everything exce
row one and column one).

Change the attributes (font, size, style, justification, and so on) in each of the four cells. Then, choose
File > Set Defaultsto remember the settings. Your default settings are saved as part of the Style file.

9.3 Using the Identify Tool

Use the Identify tool to find the coordinates of any point in the plot window. It can also be used to place
coordinates directly on the plot or the Clipboard.

To use the Identify tool:

1.
2.
3.

Select the Identify tool from the toolbox.
Click anywhere in the plot. The coordinates are displayed in the upper-left corner of the plot wind

To leave the coordinates on the plot, pAdsgWindows) orOption (Macintosh) when releasingeth
mouse button. A tag is placed at the current location. The appearance of the X and Y coordinat
labels is based on the current settings in the X and Y Label Format diadogsa{ menu), with tl
exception of adding one extra digit of accuracy.

To place the coordinates on the Clipboard, peésfs when releasing the mouse button. The first
time you do this, the Clipboard is cleared and the first set of coordinates is copied. Any addition
coordinates are appended to the information already stored on the Clipboard.
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9.4 Using the Data Selection Tool

Use the Data Selection tool to select a portion of the displayed data for further plotting and analysis. Thi
accomplished by enclosing a region of the plot in a polygon.

This tool is particularly useful for eliminating outliers from a plot during a regression analysis. After¢he De
Selection tool is used, all curve fits are automatically recalculated based on the remaining data. This allc
arbitrary data points to be removed from a plot in a very selective, graphical manner.

To enclose the data points in a polygon:

1. Selectthe Data Selection tool from the toolbox.

2. Position the crosshair at the point where you want to begin forming line segments. Then, click t
mouse button to begin. A small square marks the starting point.

3. Move the mouse to the point where you want the first segment of the polygon to end.

Note: Pressin@Alt (Windows) orOption (Macintosh) when creating the polygon removes the
points that lie within it. This feature enables you to select the points you want to remove
instead of the points you want to keep.

Move the mouse and click again to create the second segment.

5. Continue moving and clicking the mouse until the desired data is enclosed in a polygon. You ce
complete the polygon by clicking the hollow square, double-clicking the mouse, prieassng
(Windows) orReturn (Macintosh), or clicking when the crosshair is positioned over the toolbox.
Figure 9-5 shows a sample plot that has a region of data selected.

® 006 Plot 4

L ——y=53556-026549x P=055309 &
3 [o]

6—% o —o—Test#1| @
5_;

3+
9.
D: | | 1 I I I

Range

100% > &9 o P2
Figure 9-5 Using the Data Selection tool

The plot is then redrawn and only the points that lie within the polygon (or outside when ugiitgadhe
Option key) are replotted. The points that are removed become masked in the data window. Figure<9-6 st
the plot after being redrawn to only include the points within the polygon.
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Figure 9-6 Resulting plot after using the Data Selection tool

Note: Any polygon bounding a selection region can have a maximum of 100 bounding points. To return
the original plot and unmask the data, double-click the Data Selection tool.

9.5 Using the Zoom Selection Tool

Use the Zoom Selection tool to quickly change the axis limits. This is accomplished by creating a zoom
which defines the new limits for the plot. This tool produces an effect similar to specifying axis limits in tt
Axis Options dialogRlot menu).

To use the Zoom Selection tool:

1. Select the Zoom Selection tool from the toolbox.

2. Drag over a region of the graph. The upper-left and lower-right corners of the box define the ne
limits for the plot. For Double Y, Double X, and Double XY plots, you can rescale the X2 and Y-
axes by pressinGtrl (Windows) ord (Macintosh) when creating the zoom box. Figure 9-7 show:
a sample plot with new limits being selected.
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Figure 9-7 Using the Zoom Selection tool

3. Release the mouse button when the box extends to the desired limits. The plot is redrawmto the
set of limits. Figure 9-8 shows the plot after being redrawn using the new axis limits.

7 r 5
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6 O
r 0
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Time

Figure 9-8 Resulting plot after using the Zoom Selection tool
Note: Double-click the Zoom Selection tool to return to the original plot.

When the plot is zoomed, you can adjust the position by preakirfgvindows) orOption (Macintosh) ad
clicking on an area of the plot. For Double Y, Double X, and Double XY plots, you can adjust the X2 and
axes by pressingtrl +Alt (Windows) or3 -©Option (Macintosh) and clicking. The point you click is plece

in the center of the redrawn plot.
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.6 Working with Objects

).6.1 Selecting and Deselecting Objects

To modify an object, it must first be selected. To select an object, position the pointer over the object and ¢
Object handles appear around the object.

There are three methods for selecting multiple objects:

*  PressShift and use the Selection Arrow to click the objects one at a time. Figure 9-9 shows an
example of selecting objects one at a time.

* Use the Selection Arrow to drag a dotted box around the objects to be selected. Figure 9-10 sh:
objects being selected in this manner.

* ChooseEdit > Select Allto select all of the objects.

Note: When multiple objects are selected, changes affect each of the selected objects. For example, if
change the fill pattern, it changes in all of the selected objects.

Figure 9-9 Clicking objects individually Figure 9-10 Dragging the Selection Arrow

To deselect objects:
* To deselect all selected objects, click a blank portion of the window orfpsess

» To deselect objects one at a time, p&sit while clicking the object. The object you click is
deselected. All other objects remain selected.
J.6.2 Moving Objects
After objects are created in the plot or layout window, it may be necessary to reposition them. The plot, leg
and any text labels can also be moved using the method described below.

To move objects:

1. Select the object to be moved.

2. Position the pointer over the selected object and drag it to a new position. As you drag, anfoutlin
the object is displayed. If you drag to the edge of the window, the window scrolls.

3. Release the mouse button when the object is in the desired location. Figure 9-11 shows an exa
of an object being moved.
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Figure 9-11 Moving an object

Note: You can also move selected objects vertically or horizontally using the arrow keys. If the arrow ke
are used, the objects move one pixel in the specified direction (10 pixels if yoSpifess the sam
time).

).6.3 Resizing Objects

Any object can be resized in the plot or layout window. This includes the plot axes, legend, and any sha
created with the drawing tools.

Note: The legend cannot be resized if it only contains a single item.

To resize an object:

1. Select the object to be resized.

2. Drag any one of the handles until the object reaches the desired size. Figure 9-12 shows an ob
being resized.

Figure 9-12 Resizing an object

Note: To resize the object proportionally about its center, pkés@Vindows) orOption (Macintosh) whe
dragging the handle. By pressi8gift as you drag, you can constrain the shape to a square or circl

J.6.4 Duplicating Objects
To duplicate an object:
1. Select the object to be duplicated.

2. Chooseedit > Duplicate. A copy of the object is placed slightly below and to the right of the
original. Its handles are visible to indicate that it is selected. An example of a duplicated object
appears in Figure 9-13.
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[ [
Figure 9-13 Duplicating objects
Note: You can also duplicate an object by presgilig(Windows) orOption (Macintosh) and draggingdh
object.
J.6.5 Copying Objects
To copy one or more objects:

1. Select the objects to be copied.

2. Chooseéedit > Copy Selection The objects are copied to the Clipboard, replacing the previous
contents, if any.

Note: If you copy anything associated with the original plot (legend, plot title, axis title, and so on
the entire plot is copied to the Clipboard.

).6.6 Pasting Objects
To paste objects from the Clipboard:
1. Open the plot or layout window which will receive the object on the Clipboard.
2. Chooseéedit > Paste The object is placed in the active window.

).6.7 Deleting Objects
To delete an object in the plot or layout window:

1. Select the object to be deleted.

2. PresBackspace(Windows) orDelete(Macintosh), or choos@ut or Clear from theEdit menu.
Cut places the object on the Clipboard; the other methods remove the object from the window.

Note: You can also use the Eraser tool to delete individual objects.

).6.8 Grouping and Ungrouping Objects

Grouping allows you to combine several objects into a single object. This is useful if you want to move sev
objects and maintain their relative spacing or if you want to apply the same changes to multiple objects.

To group objects:
1. Selectthe objects to be grouped. Object handles appear around each object that is selected, as
in Figure 9-14.

2. Choosébject > Group. Each object’'s handles disappear and are replaced by a single settof obj
handles around the grouped object, as shown in Figure 9-15.
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Figure 9-14 Before grouping Figure 9-15 After grouping

Once you have grouped objects together, you can no longer select or modify the objects individually. Th
UnGroup command can be used to separate a grouped object into its original components.

To ungroup an object:

1. Select the object to be ungrouped.
2. Choosébject > UnGroup. Object handles appear for each individual object.

J.6.9 Aligning Objects
KaleidaGraph has two ways to align objects: the Align tool from the toolbox aAdighecommand Qbject
menu). Selecting either displays the pop-up menu in Figure 9-16. The icons in this menu indicate the tyf

alignment applied to the objects.

Alignment

Ot @
Figure 9-16 Alignment pop-up menu

To align objects:
Select the objects to be aligned. Figure 9-17 shows some sample objects that are selectedh, alon

1.

a reference line.

ChooseéDbject > Align or select the Align tool from the toolbox to display the alignment options.
3. Select one of the icons from the menu. The objects are aligned based on your selection. Figure

shows the objects after aligning them by their left edges.
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Reference Reference
Line —~ Line
Figure 9-17 Objects before being aligned Figure 9-18 Objects after being aligned

J.6.10 Sending Objects Up or Down

Each time you create an object in the plot or layout window, it is placed on top of all other objects in the ob
stacking order. This order is important because objects near the bottom of the stack may be hidden or dif

to modify.

There are four commands in t@éject menu that enable you to change the ordering of objects. These
commands ardJp, Bring To Front, Down, andSend To Back These commands are useful when objects

overlap in a plot or layout.

To change the ordering of an object:

1. Select the object to be modified.

2. Choose the appropriate command fromQ@igect menu. The selected object is repositioned in the
window.

* Up - Moves the selected object forward one level in the object order.
* Bring To Front - Moves the selected object in front of all other objects.
 Down - Moves the selected object backward one level in the object order.

 Send To Back- Moves the selected object behind all other objects.
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Figure 9-19 shows five stacked objects with the middle object (the oval) selected

show how the original objects appear after choosing each of the four commands.
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After choosingUp After choosingBring To Front
. . . .
After choosingDown After choosingSend To Back

. The four figures below
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J.7 Creating and Editing Text Labels

The Text tool is used to create and edit text labels. Clicking within the plot or layout window after selecti
this tool displays the dialog in Figure 9-20.

Edit String
® FEdit Format Font  Size  Stde  Color
Data 1

£ Cancal A
| Cancel

o)

Figure 9-20 Edit String dialog

).7.1 Creating a Text Label

Text labels can be created anywhere in the plot or layout window. The initial position of the label is not
important because once it is created, you can use the Selection Arrow to reposition it.

To create a text label in the plot or layout window:

1. Select the Text tool from the toolbox.

2. Position the text cursc] , anywhere in the window and click once. The Edit String dialog appe

3. Type text and modify the attributes using the menus in the dialog. This dialog supports fullg-styliz
text, so you can use multiple fonts, styles, and colors in a text label. A maximum of 2000 charact
can be entered for a single text label. Figure 9-21 shows the Edit String dialog containing a san

text string.
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Edit String

® FEdit Format Font  Size  Stde  Color

Example text label making use of I11I.-I|'l|p|Efﬂﬂt5, colors,

SiZES, and styles.

————
. Cancel “

o)

Figure 9-21 Sample string in the Edit String dialog

4. Click OK to return to the plot or layout window.

).7.2 Editing Plot Labels

Legend Text

The legend text can be edited using the Text tool. Double-clicking a text label displays the Edit String dia
Change the legend text as needed and Gli€kto return to the plot.

It is also possible to move items in the legend to different locations using the Text tool. This is accdmplis
by dragging a label to a new position with the Text tool.

Plot and Axis Titles

Plot and axis titles can be edited by double-clicking them with either the Text tool or the Selection Aerow. 1
Edit String dialog appears, containing the current text string. Change the text as needed @kdtoliekun
to the plot.

Value and Axis Labels
Value and axis labels are unique because they can be edited individually or as a group.

To edit value or axis labels individually:
1. Select the Text tool from the toolbox.
2. Double-click the label to be modified. The label appears in the Edit String dialog.
3. Change the label text and formatting.

4. Click OK to return to the plot.

Note: Be careful when editing value and axis labels in this manner. If the plot is redrawn, the labels
revert to their original state.
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To edit value or axis labels as a group:

1. Select the Selection Arrow from the toolbox.

2. Double-click one of the labels in the group. The label appears in the Edit String dialog, butl the Ia
text cannot be edited because the labels are selected as a group.

3. Make the necessary formatting changes to the label.
4. Click OK to return to the plot. The entire group is redrawn to reflect the changes.

Individual Text Labels

Any text label created with the Text tool can be edited by double-clicking it with either the Text tool or th:
Selection Arrow. The Edit String dialog appears, containing the current text string. Change the texidas ne
and clickOK to return to the plot.

).7.3 Adding Subscripts or Superscripts to a Text Label

To add subscripts or superscripts to a label:

1. Using the Text tool, double-click an existing label or click within the plot or layout window ta creat
a new label.

Select the text to be converted.
3. Choosesubscript or Superscript from theStyle menu.
Click OK.

Note: The Edit String dialog does not display characters as subscripts or superscripts. Instead, KateidaG
inserts eitheYd (subscript) oku (superscript) before the characters ‘smghormal) after the characters
These extra characters are only displayed in the Edit String dialog. As soon as you return to the |
the subscripts or superscripts are displayed correctly.

The Text Options dialog~ormat menu) contains four settingSyperscript Offset, Subscript Offset,
Sub/Super SizeandOnly use built-in size$ that affect the appearance of subscripts and superscripts. The:
settings can be modified to control the offset and size of these characters.

).7.4 Text Tool Commands

Edit Menu
e Cut - This command removes the selection and places it on the Clipboard.
* Copy - This command copies the selection to the Clipboard, replacing the previous contents, if &
» Paste- This command places the contents of the Clipboard at the insertion point.

* Clear - This command deletes the selection. This command operates simllar except that the
contents of the Clipboard are not disturbed.

» Select All- This command selects all of the text in the dialog.
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Format Menu

» Left, Right, or Center Justification - The justification of text labels can be set to eitledt, Right,
or Center. This setting determines the label placement in relation to where you clicked in thre plot
layout window with the Text tool.

« 0,90, 180, and 270Rotation - These commands set the orientation of the text label to onerof fou
positions, moving counter-clockwise from horizontal. You will not see any changes to the text un
you return to the plot or layout window.

»  Erase Background- When this command is turned on, anything behind the text label is erased.

Font Menu

TheFont menu contains all of the fonts that are currently installed. It is possible to use multiple fonts in t
same text label by choosing a different font for selected portions of the label.

Size Menu

This menu contains the sizes that are available for displaying fonts. You can specify a size that is not lis
using theOther command in this menu. Multiple font sizes can be used in the same text label by choosin
different font size for selected portions of the label.

Style Menu

This menu lists the different styles that can be applied to the text. It also includes commands for display
characters as subscripts or superscripts.

Color Menu

This menu displays the current color choices available for the text label. Multiple colors can be used in t
same text label by choosing a different color for selected portions of the label.

).7.5 Setting Defaults for Text Labels

You can set defaults for a number of different text labels in the Text Options dtalogat menu). The
attributes that you select are saved as part of the Style file. This enables you to set your preferences anc
KaleidaGraph remember them the next time you start the program.

To set defaults for text labels:

1. Choosd-ormat > Text Options to display the dialog in Figure 9-22.
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Text Label Options

Superscript Offset: 44 Default Styles: Font:
] Standard Labels - Helveti ¢
Subscript Offset: 44 % o elvetica ]
Sub/Super Size: 70 %, — Legends siin
" | Plot Titles 3 = ]

@Dnlv use built=in sizes

"1 Equation Labels SWiE:
Alternate Font: = = = ]
[ - [ 1value Labels
mte _ ] = Color:
[ 1X Axis Labels _ | 1
I -
@ Link Text To Variable Color B Ao Labels
i Justification:
Decinal Poine @ Pevioa X2 Axis Labels - Left B
C Cﬂmma ..r — = -
=Sl Rotation:
[ 1¥2 Legend - o B

| Erase Background

Cancel E

I Select All Label Types \‘

Figure 9-22 Text Options dialog
Click the labels for which you want to set new defaults. The different text labels are described bel

» Standard Labels- Axis titles and any text created with the Text tool.

* Legends- Any text that appears in the legend.

* Plot Titles - The text representing the plot’s title.

* Equation Labels- Text that appears when displaying the equation calculated by a curve fit.
* Value Labels- Text that appears whédd Valuesis turned on or text error bars are applied
« X,Y, X2, 0rY2 Axis Labels- The labels placed at major tick marks to display their value.

* Y2 Legend- Text that appears in the Y2 legend of a Double Y or Double XY plot.

Select your new defaults from the pop-up menus.
Click OK to return to the plot window. Any labels that had their attributes changed are updated.

To make these settings permanent, make sure you save changes to the Style when quitting
KaleidaGraph.
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J.8 Creating and Editing Shapes

You can create lines, arrows, rectangles, rounded rectangles, ovals, polygons, arcs, and Bezier curves
plot or layout window. Once a shape is created, you can use the icons in the toolbox to change the obje
attributes. This topic is covered in Section 9.9.

).8.1 Lines and Arrows

To create a line or arrow: |_ :
: : \ 7[: :
1. Click the Line tool on the toolbox. A
2. Click the Line tool again and hold down the mouse button to <
display the pop-up menu in Figure 9-23. Choose the first item
in this menu to draw a line or select the type of arrow you want B —
to create. e
3. Position the crosshair at the point where you want to begin e
drawing the line. When creating an arrow, the arrowhead is -—
placed at this position.
2
4. Drag to draw the line. By pressiBgift as you drag, you can
constrain the line to rotate in #hcrements.
5. Release the mouse button when the line is the desired length.
The line appears with object handles to indicate that it is T —
selected. Reverse

Figure 9-23 Line tool menu

] I
—t= e eemmm=e--- - E - |

Figure 9-24 Drawing a line
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To edit a line or arrow:

1. Select the line or arrow with the Selection Arrow. Object handles appear at the ends of the line.
Position the pointer over one of the handles.
Drag the handle to adjust the length or angle of the line.

You can change the arrowhead type by selecting a different arrow from the pop-up menu. You
switch the ends of the arrow by choosiRegversefrom the menu.

5. When you are finished, click away from the line to deselect it.

DN

To edit an arrowhead:
1. Double-click the arrow (or click once and cho®gect > Edit Object) to display the dialog in

Figure 9-25.
Arrowhead
Dimensions:
Height: |8 :
Length: 22 b =
Inset: |14

f Defaults f Cancel \ E‘ Ok "

Figure 9-25 Arrow Head dialog
Edit the values in the dialog until the arrowhead in the preview window looks the way you want

3. Click OK to update the arrow.
Note: If you want to modify the default set of arrowheads, usé&tlieArrow Heads command Qbject
menu).
).8.2 Rectangles, Rounded Rectangles, Ovals, and Arcs
To create a rectangle, rounded rectangle, oval, or arc:
1. Select the Box, Rounded Rectangle, Oval, or Arc tool from the toolbox.

2. Position the crosshair at the point where you want to begin drawing.

3. Drag to draw the shape. Depending on the object being created, you can constrain its shape to
square, circle, or quarter-circle by presssigft as you drag.

4. Release the mouse button when the dotted outline of the object is the desired size. The shape ay
with object handles to indicate that it is selected.
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Figure 9-26 Drawing a rectangle Figure 9-27 Drawing a square

To edit a rectangle, rounded rectangle, oval, or arc:

1.

3.

Select the shape with the Selection Arrow. Object handles appear at the corners of the area occ
by the shape.

Drag any one of the handles until the object reaches the desired size.

When you are finished, click away from the shape to deselect it.

J.8.3 Polygons

The Polygon tool is used to create polygons. Polygons consist of multiple line segments connected at th
segment end points. They can either be closed (the first and last segments connect) or open (the first ar
segments do not connect).

To create a polygon:

1. Select the Polygon tool from the toolbox.
2. Position the crosshair at the point where you want to begin drawing. Then, click the mouse butto
begin drawing. A small square marks the starting point.
3. Move the mouse to where you want the first segment of the polygon to end. By f8&ssiag ya
click, you can constrain the segment to rotate fhid&ements.
Move the mouse and click again to create the second segment.
Continue moving and clicking the mouse until the desired number of segments are created. You
close the polygon by clicking the hollow square. To leave the polygon open, double-click the mou
pressEnter (Windows) orReturn (Macintosh), or position the crosshair over the toolbox ani clic
—= ~ .
. ~
X -
' ~
KN ! y o
- B---mmmmmmme- - B =
Figure 9-28 Creating a polygon
To edit the segment points of the polygon:
1. Double-click the polygon (or click once and cho@$gect > Edit Object). The four object handles

disappear and are replaced by handles at each segment point of the polygon.
Drag any one of the segment points until the polygon reaches the desired size.
When you are finished editing, click outside of the polygon to deselect it.
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).8.4 Bezier Curves

The Bezier curve tool can be used to draw complex objects. Bezier curves are irregularly shaped, anulti-<
objects that can have curved line segments. They can either be closed (the first and last segments conn
open (the first and last segments do not connect).

Each segment in a Bezier curve is defined by four points: two anchor points and two direction points. Th
anchor points determine where the segments begin and end. The direction points, along with the tangent
that connect them to the anchor points, determine the size and positioning of the curve segments.

Tangent Line

N /— Anchor Point
| |

/— Direction Point

Figure 9-29 Bezier curve definition

Creating a Bezier Curve
To create a Bezier curve:

1.

2
3.
4

Select the Bezier curve tool from the toolbox.
Position the crosshair at the point where you want to begin drawing and click the mouse.
Move the mouse until the crosshair is where you want the first segment to end.

Click and hold the mouse button down. If you release the button, a straight line appears betweer
points. If you hold down the button and drag, a tangent line appears that allows you to drag the ct
into the position you want.

Release the mouse button when the segment is the desired shape. The tangent line disappear:
handles appear at the anchor points.

Continue creating more segments and setting the angle and shape of the curve with the tangent
The segments are automatically connected.

You can close the curve by clicking the hollow square. To leave the curve open, double-click th
mouse, presknter (Windows) orReturn (Macintosh), or position the crosshair over the toolbox
and click.
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Figure 9-30 Creating a Bezier curve

Editing a Bezier Curve

You can change the position of each anchor point and the shape of each curve. If a segment is straight,
is no tangent line and you can only change its position. Segments can be deleted by selecting an dnchor
and pressin@ackspace(Windows) orDelete (Macintosh).

To edit a Bezier curve:

1. Double-click the curve (or click once and choGdgect > Edit Object). The four object handles
disappear and are replaced by handles at each anchor point of the curve.

2. Position the arrow over each anchor point you want to move and drag until the point is in the des
position.

3. Release the mouse button. The tangent line is displayed with round handles at each direction p
You can drag these handles to control the size and shape of the curves.

4. Select either of the direction points and drag to edit the shape of the curve. The curve is neshap
the direction you move the handle.

5. Continue moving anchor points and reshaping curves until the curve is the desired shape.
6. When you are finished editing, click outside of the curve to deselect it.

Figure 9-31 Editing a Bezier curve
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9.9 Adding Colors and Patterns to Shapes

The area beneath the tools on the toolbox contains several icons that are used to set and modify the attr
of an object. These attributes include: foreground color, background color, fill pattern, pen pattern, line st
and line width. Using these icons, you can control the appearance of any object in the plot or layout wine

J.9.1 Setting Default Attributes for Shapes

Attributes for objects drawn in the plot or layout window are controlled using the icons shown in Figure 9-
If no objects are selected in the window, you can set default attributes. These attributes are applied/ito any
shapes created in KaleidaGraph.

E— Color Icon

Pattern Icon

Eﬂ'— Style Icon

Figure 9-32 Object attribute icons

To set the default attributes:

1. Verify that no items are selected in the plot or layout window.
2. Make selections for the foreground color, background color, fill pattern, pen pattern, line style, a
line width. The following sections explain how to make selections for each.

The attributes that you select are saved as part of the Style file. This enables you to set your preference
have KaleidaGraph remember them the next time you start the program.
J.9.2 Changing Foreground and Background Colors

The Color icon consists of two sections: a foreground section (upper left) for setting the foregroundicolor
a background section (lower right) for setting the background color. When you select a fill or pen pattern,
foreground color is applied to the black portion of the pattern and the background color is applied t@ the w
portion of the pattern.

Note: To edit the colors that appear in the color palettes, udedib€olors command Qbject menu).

To change the foreground or background color of an object:

1. Select the object to be edited.

2. Click the foreground or background section of the Color icon. One of the following color palette:
appears with the current color choices.

9.9 Adding Colors and Patterns to Shapes 20¢



CaleidaGraph

Foreground Color Background Color

N

Figure 9-33 Foreground Color palette Figure 9-34 Background Color palette

3. Select a different color from the palette.

J.9.3 Changing Fill and Pen Patterns

The fill pattern is used to represent the interior of an object. The pen pattern is used to represent object |
You can change the fill or pen pattern by selecting a different pattern from the pop-up menu that appears
you click the appropriate portion of the Pattern icon. Black portions of the pattern represent the foregrou
color and white portions represent the background color.

To change the fill or pen pattern of an object:

1. Select the object to be edited.

2. Click the interior or outer portion of the Pattern icon. One of the following pop-up menus appeal
with the pattern choices.

Fill [N V=0
pat [T RN [[3933 k]

Figure 9-35 Fill pattern choices

Pat RN i@?%ﬁ}:ﬁ‘;y |

Figure 9-36 Pen pattern choices

i

3. Select a different pattern from the pop-up menu.
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).9.4 Changing Line Styles and Widths

The Style icon controls the line styles and widths used for objects. The left portion of the icon contras the
style; the right portion controls the line width.

To change the line style or line width of an object:

1. Select the object to be edited.

2. Click the line style or line width section of the Style icon. One of the following pop-up menus
appears with the available choices.

bfjﬂ De— ', ',.‘4!5 HairTine |

0.5
1.0
1.5
2.0
25
3.0
35
4.0
5.0
Shadow
Double

LIRARARARR

Figure 9-37 Line style menu Figure 9-38 Line width menu

3. Select a different line style or thickness from the pop-up menu.
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Working with Curve Fits and
Error Bars

Chapter 1 C

This chapter covers:

* The types of curve fits available in KaleidaGraph.

* Applying a Least Squares curve fit.

*  Applying a smoothing curve fit.

« Defining and applying a General (user-defined) curve fit.
» Displaying the results of a curve fit.

* Removing a curve fit from a plot.

»  Extrapolating curve fits to the axis limits.

e Adding error bars to a plot.

10.1 Types of Curve Fits

This section provides a brief description and lists the data restrictions for each of the curve fits supporte
KaleidaGraph. Refer to Section D.5 for reference information for each of the curve fits.

10.1.1 General

This is the most powerful curve fit in KaleidaGraph. It takes a user-defined equation and uses it toffit a se
plotted data. Any function of x or m0O, where either x or mO0 is the independent variable, can be defined u:
up to nine parameters (m1-m9).

Examples:
m1 * mO
ml + m2 * mO
m1l * exp(-m2 * mO)

When a General curve fit is selected, a curve, defined by the equation in the Curve Fit Definition dialog,
fitted to the data using the Levenberg-Marquardt algorithm. There are no data restrictions associated witf
curve fit.

Section 2.5.3 provides a guided tour of defining and applying a General curve fit. For more informa#&on on
General curve fit, refer to Sections 10.4-10.5. These sections include details about equation structure, i
guesses, and weighting data.
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10.1.2 Linear

This function fits a straight line through your data, of the form y = m0O + m1 * x. There are no data restrictic
associated with this curve fit.

Note: On a semi-log or log-log plot, this fit appears as a curved line.

10.1.3 Polynomial

This function fits a curve through your data, of the form y = m0 + m1 * x + nf2#m3 *x +...+ m9 * X.
The more complex the curvature of the data, the higher the polynomial order required to fit it. There are
data restrictions associated with this curve fit.

10.1.4 Exponential

This function fits a curve through your data, of the form y = mB*’& It is generally used to fit data that
increases or decreases at a high rate. This curve fit cannot fit negative data or data equal to zero.

Note: On a semi-log plot with a linear X axis, the curve appears as a straight line.

10.1.5 Logarithmic

This function fits a curve through your data, of the form y = m0 + m1 * log(x). A logarithmic curve fit is

generally used with data that spans decadés {08 107, and so on). This curve fit cannot be used to fit
negative data or data equal to zero.

Note: On a semi-log plot with a linear Y axis, the curve appears as a straight line.

10.1.6 Power

This function fits a curve through your data, of the form y = m8* This curve fit cannot be used to fit
negative data or data equal to zero.

Note: On alog-log plot, the curve appears as a straight line.

10.1.7 Smooth

This function fits a smoothed curve to the data. KaleidaGraph starts by applying a Stineman function to
data. The output of this function then has a geometric weight applied to the current point and £10%af the
range, to arrive at the smoothed curve.

The only data restriction associated with this curve fit is that the independent (X) variable must be ingascen
order in the data window. There is no single expression that represents this curve; therefore, there are r
parameters to view or copy.
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10.1.8 Weighted

This function fits a curve to the data, using the locally weighted Least Squared error method. The result of
curve fit is to plot a best fit smooth curve through the center of the data. This is an extremely robust fittin
technique. Unlike the standard Least Squared error method, this technique is nearly insensitive to outlie
However, this does not come for free. The Weighted curve fit is computationally complex and can take a \
long time for a large data set.

The only data restriction associated with this curve fit is that the independent (X) variable must be ingascen
order in the data window. There is no single expression that represents this curve; therefore, there are r
parameters to view or copy.

10.1.9 Cubic Spline

Moving left to right along the curve in increasing X, every group of four consecutive data points defines :
cubic polynomial equation. A series of these cubic polynomials connected together define a cubic spline
curve. Using this curve fit is similar to using a French curve to connect all of the data points.

The only data restriction associated with this curve fit is that the independent (X) variable must be ingascen
order in the data window. There is no single expression that represents this curve; therefore, there are r
parameters to view or copy.

10.1.10 Interpolate

This function fits a curve that passes through the data points and matches the slopes at those points. Tt
advantage of this curve fit is that it does not produce wild results near an abrupt change of slope, asican h
with the Cubic Spline curve fit.

The only data restriction associated with this curve fit is that the independent (X) variable must be ingascen

order in the data window. There is no single expression that represents this curve; therefore, there are r
parameters to view or copy.

10.2 Applying a Least Squares Fit

Least Squares is a method of curve fitting that has been popular for a long time. Least Squares miimize
square of the error between the original data and the values predicted by the equation. While this techni
may not be the most statistically robust method of fitting a function to a data set, it has the advantage of t
relatively simple (in terms of required computing power) and of being well understood.

The major weakness of the Least Squared method is its sensitivity to outliers in the data. If a data point
widely different from the majority of the data, it can skew the results of the regression. For this reason, tl
data should always be examined for reasonableness before fitting. The Data Selection tool provides a si
method of removing outliers from a plot. The use of this tool is covered in Section 9.4.

The Curve Fit menu contains several curve fits that use the Least Squares method. These curve fits are
Linear, Polynomial, Exponential, Logarithmic, and Power. For descriptions and any data restrictions
associated with these curve fits, see Sections 10.1.2-10.1.6.

The following steps explain how to apply a Least Squares fit, using the Polynomial curve fit as an examj
The procedure is basically the same for applying the other Least Square fits. Section 2.2.4 in the guidec
includes an example of applying a Linear curve fit.
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To apply a Polynomial curve fit:

1. Open the plot window which will have the curve fit applied. Figure 10-1 shows a sample plot.

—O— Sinc(5x)

© o
o o P
N

o

N
\
/

Sinc(5x)
o
N
O

0N
02 b el
-0.4 | | | | | | |
-2 -15 -1 -05 0 O5 1 15 2
-TY2 to 112

Figure 10-1 Sample plot

2. ChooseCurve Fit > Polynomial. A Curve Fit Selections dialog similar to Figure 10-2 appears. All
dependent variables are listed un@etumn Names

Curve Fit Selections

View Column MNames
[ Sinc(5x) |

'iDe:‘.eIect._ 'fCanceI?_‘ ( OK 3

Figure 10-2 Curve Fit Selections dialog

3. Click the check box for each variable to be fit. A keyboard shoi@tttfA under Windows or
3 +A on a Macintosh) is available to select all of the variables at once. Each time a variable is

selected, a second dialog appears (Figure 10-3). Use this dialog to specify the order of the
polynomial to be fit. The maximum value that can be selected is nine.

Note: This extra dialog is only displayed when using the Polynomial fit.

Polynomial Order

Less More

@[5

'r Cancelj‘ (‘ QK “’

Figure 10-3 Polynomial Order dialog
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4. Click OK to exit each dialog and apply the curve fit.

After the curve fit is applied, you can display its equation or extrapolate the fit to the axis limits.
These are a few of the features covered in Sections 10.6—10.8. Figure 10-4 shows the sample |
after applying a Polynomial curve fit and displaying the equation.

—O— Sinc(5x)

1+ Y = MO + M1*x + ... M8%® + M9*xX’
; r/b\ MO 0.74498
0.8 ; T ?Q M1 -2.2335e-06
= 0.6 // \\ , M2 -1.5263
e 04 / a ! M3 5.3462e-06
= 02~ 5 /,/ M4 0.57926
0+ ; O\/d M5 -2.3478e-06
0.2+ =50 - R 0.89451

0.4-——F—— A

|

[
-2 -15 -1 05 0 05 1 15 2
-T2 to 102

Figure 10-4 Sample plot with Polynomial curve fit applied

10.3 Applying a Smoothing Fit

TheCurve Fit menu contains four commands designed to fit a smooth curve to the data. These curve fits
Smooth, Weighted, Cubic Spline, and Interpolate. For descriptions and any data restrictions associated
these curve fits, see Sections 10.1.7-10.1.10.

The following steps explain how to apply a smoothing fit, using the Cubic Spline curve fit as an example.
procedure is basically the same for applying the other smoothing fits.

To apply a Cubic Spline curve fit:

1. Open the plot window which will have the curve fit applied. Figure 10-5 shows a sample plot.

example #1
= @)
ERES o Test#l
6; 5 © o o Test#2
] 0
51 O 4 @) O
o ] Op¢ O
(@) 4i* % ©
C ] @
o ] <><><> o
21 S
15 5 <><><><>@o OOOO
0- | | | | | —
0 2 . 8 10 12 14
Time

Figure 10-5 Sample plot
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2. ChooseCurve Fit > Cubic Spline. A Curve Fit Selections dialog similar to Figure 10-6 appeatls. Al
dependent variables are listed un@efumn Names

Curve Fit Selections

View Column Names

] Test #1
[] Test #2

Deselect ) f Cancel ) f—ﬂl(—"

Figure 10-6 Curve Fit Selections dialog
3. Click the check box for each variable to be fit. A keyboard shoi@tttA under Windows or
3 +A on a Macintosh) is available to select all of the variables at once.
Note: When applying a Weighted fit, a second dialog appears each time a variable is selected.
this dialog to specify the smoothing factor.

4. Click OK to apply the curve fit.

After the curve fitis applied, you can increase the number of curve fit points or hide the original d
to only display the curve fit. These are a few of the features covered in Sections 10.6—10.8.
Figure 10-7 shows the sample plot after applying a Cubic Spline curve fit.

. example #1
Gi o ‘ —e— Test #1
] i o Test#2
S
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S 3
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Figure 10-7 Sample plot with Cubic Spline curve fit applied
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10.4 General Curve Fit Basics

Nonlinear curve fitting is accommodated in KaleidaGraph through the General curve fit function. Thé Gene
curve fit can be used to define your own equation and apply a fit to the data, using the Levenberg-Marqt
algorithm. This is the most powerful curve fit in KaleidaGraph because you can specify virtually anynequat
to be fitted to the data.

This section explains the structure of the curve fit equation, setting initial conditions for the parameters,
Curve Fit Definition dialog, and the use of the commands iG#reeral submenu.

10.4.1 Curve Fit Definition

The curve fit definition is the equation that is fitted to the data. Curve fit definitions are composed okthe s¢
items as formulas in Formula Entry: operators, parameters, functions, and constants, in addition to an
independent variable. When entering the curve fit definition, follow these guidelines:

The independent variable in an equation is represented by mO.

The parameters being calculated by the fit are represented by m1-m9. Parameters should be er
wherever you have an unknown quantity and you want KaleidaGraph to calculate the best value

Use an asterisk (*) for multiplication and a caret (*) for raising quantities to a power.
KaleidaGraph does not distinguish between upper and lower case letters (m0 and MO are the s:

Constants and other shorthand references can be defined in the library for use in a curve fit defini
Some definitions in the default library are used to substitute x for m0, and a, b, ¢, and d for m1, 1
m3, and m4, respectively. Section 10.5.7 provides an example of defining a curve fit equagon in
library.

To include a column number as part of the curve fit definitiontathle function must be used.
Section 10.5.5 shows how to use the table function in a General curve fit definition. This method &
enables you to fit equations containing multiple independent variables.

The following table lists some equations and how they appear as curve fit definitions in KaleidaGraph.

Original Equations Curve Fit Definitions

a*x+b

ml *mO + m2

a+b*x'c

ml + m2 * m0™"m3

a+b*exp(—c*x)

ml + m2 * exp(—m3 * mO)

a* exp(—b * x) * cos(c * x + d)

m1l * exp(—m2 * m0) * cos(m3 * m0 + m4)
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10.4.2 Initial Conditions

Even though KaleidaGraph calculates values for unknown parameters, you must supply an initial value
each parameter. The algorithm used to calculate the final results requires a reasonable guess to point it
right direction. KaleidaGraph improves upon these values during each iteration of the fit.

Note: Since the fit starts with initial guesses and improves upon them with each iteration, the final value
may be different for a separate set of initial guesses.

Do not get carried away trying to find good guesses; the initial conditions are just that, guesses. If you are
sure what the guesses should be, keep the initial conditions non-zero, and at the correct order of magni
that you might expect (be it 0.001, 1, or 1000).

The initial conditions are entered immediately following the curve fit definition. Place a semicolon at the €
of the definition and begin entering the initial guesses, separating each with a semicolon. The table belo
shows the definitions from the previous section with some sample initial guesses.

Curve Fit Definitions with Initial Guesses

ml1*m0O+m2; ml=0.5 m2=23

ml+m2*m0™"m3; ml=-2:m2=3;, m3=2

ml+m2 *exp(-m3*m0); m1=5m2=1, m3=0.5

ml* exp(-m2 * m0) * cos(m3*m0 + m4); m1 =4, m2=0.7, m3=2.2, m4=15

L0.4.3 Curve Fit Definition Dialog

The Curve Fit Definition dialog is used to enter the equation, initial guesses, and allowable error torbe use
the curve fit. You can also choose to specify partial derivatives or to weight the data.

This dialog can be displayed using either of the following methods:

» Choose a curve fit from th@eneralsubmenuCurve Fit menu). In the dialog that is displayed, klic
Define.

* ChooseCurve Fit > Edit General. In the dialog that is displayed, select the name of a curvelfit an
click Edit.

The various features of the Curve Fit Definition dialog are discussed below.
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General Curve Fit Definition

General Curve Fit for Y = F (MO; M1, M2, M3, ..):  ®Deg OFiad 2
1 |m1+m2*MID;m1=i;m2.=l 6
2 am
; Allowable Error: N1 % ‘Jm ’F 7
4 =

2 [l specify Partials

| Weight Data { Cancel )

Figure 10-8 Curve Fit Definition dialog

Text Field
Curve fit definitions and initial guesses are entered in this area of the dialog.

Allowable Error:
The value entered in this field helps KaleidaGraph determine when to stop iterating. Iterations stop |
either of the following occurs:

* Chi Square does not change for a certain number of iterations.
» The percent change in the normalized Chi Square is less than the Allowable Error.

Weight Data

When selected, you can specify a data column that contains weights for the variable you are fiting. Tl
weights should represent the individual errors of the data values. Each weight is used internally as:
1/(weight"2). The smaller the error value, the larger the internal weight. If this check box is not select
a weight value of 1.0 is used for all data points.

Specify Partials

The algorithm that KaleidaGraph uses in calculating each iteration of the General curve fit requires
evaluating the partial derivative of the function with respect to each param&eeclfy Partialsis nd
selected, KaleidaGraph numerically approximates the derivative. If this option is selected, the dialog
expands, as shown in Figure 10-9.

10.4 General Curve Fit Basics 21



CaleidaGraph

General Curve Fit Definition

General Curve Fit for ¥ = F (M0O; M1, M2, M3, ...): & [ag 2 Rad
ml+m2*MO;ml=1m2=1

Allowable Error: 1 % , Help... ) 'f File... )

@ Specify Partials ] Weight Data , Cancel

Parameter Partial Derivative:
1

difam1 = (dFfdM2 =) (dFfdm3 =) (dfFfdma =) (dFfdms =)

(dFfdme =) (dFfdM7 =) (dF/dM8 =) (dF/dM9 =)

Figure 10-9 Expanded Curve Fit Definition dialog

The nine buttons at the bottom of the dialog allow each partial derivative to be entered in the text fie
above the buttons. The biggest advantage of specifying the partial derivatives is accuracy. The curv
algorithm uses these partial derivatives to direct itself where to move after each iteration to fint the t
solution. In general, sharp deviations in the surface may not be accurately approximated, so the act
partial derivatives are preferred.

You can choose to specify only some of the partial derivatives, but not all of them. It is better to let
KaleidaGraph approximate the partial instead of specifying the wrong derivative. If a partial derdvative
missing, KaleidaGraph numerically approximates that partial derivative.

Degrees/Radians Buttons
These buttons determine whether the results of trigonometric functions are in degrees or radians.

Help...
Click this button to display the Help dialog.

File...
Clicking this button displays a text editor that can be used to create, open, or save a curve fit definit
The definition appears on the first line and any partial derivatives appear on the lines below it.
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L0.4.4 Managing the Curve Fit List

KaleidaGraph maintains a master list of curve fits inGleaeral submenu. This submenu can store up to 16
user-defined equations that can be applied whenever a new plot is created. The following sectionswxplair
to edit and save changes to the curve fits listed in the General submenu.

Note: The only way to edit the master list is to create a new plot and ukditt®@eneral command. The
master list is not affected if you do either of the following:

e Use a saved plot (or any plot that had its data archived).

* Choose a curve fit from tH8eneral submenu and clicRefine to edit the definition.

Adding a Curve Fit to the Master List
To add a curve fit to the master curve fit list:

1. Create a new plot.

2. ChooseCurve Fit > General > Edit General.
3. Select a fit in the current list.
4

Click Add and aNew Fit appears below the selected fit in the list. The name of the fit can be ¢hang:
by selecting it and editing the name in the text field.

Click Edit to enter the definition in the Curve Fit Definition dialog.

Click OK when you are finished. Now you can use this fit in the active plot or any new plot&that &
created. Remember to save changes to the Macros file to make the changes permanent.

Rearranging the Master Curve Fit List
To rearrange the curve fit list:
1. Create a new plot.
ChooseCurve Fit > General > Edit General.
Select the curve fit to be repositioned.
Click Copy to copy the fit to the trash bin.
Click Removeto delete the name from the listing.
Select a curve fit in the current list.
Select the name of the curve fit that was copied to the trash bin.

© N o g bk w b

Click Add and the curve fit appears below the selected fit in the list.

Note: When rearranging curve fits, do not leave the Edit General dialog until you are completely finishe
As soon as you clickK or Cancelin this dialog, anything in the trash bin is deleted. The only
permanent trash bin itemMew Fit.
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Removing a Curve Fit from the Master List
To remove a curve fit from the master list:

1. Create a new plot.

ChooseCurve Fit > General > Edit General.

Select the curve fit to be deleted.

Click Removeto delete the curve fit from the listing.
Click OK.

a r WD

Adding Curve Fits from the Master List to Saved Plots

When a saved plot is opened, tBeneral submenu displays the curve fits that were available when the plo
was originally created, regardless of what is currently in the master list. To add curve fits from the master c
fit list to a saved plot:

1. Open a saved plot.

2. ChooseCurve Fit > General > Edit General. The curve fits stored in the master list appear below
the dotted line in the trash bin.

Select the name of the curve fit to be added from the trash bin listing.
Select a fit in the current list.
Click Add and the curve fit appears below the selected fit in the list.

o o M w

Click OK when you are finished. Now you can use this fit in the saved plot.

Saving Changes to the Curve Fit Menu

The curve fits in th&eneral submenu are saved, by default, in a file cal&@Macros (Windows) orKG
Macros (Macintosh). This file is loaded each time you start KaleidaGraph.

To save any changes made to@eve Fit menu, it is necessary to save the changes to the default Macro
file using one of the following methods:

*  ChooseFile > Preferencesand selecPrompt from theMacros pop-up menu. When exiting
KaleidaGraph, a dialog asks whether or not to overwritd/deros file that was opened at launch

* ChooseFile > Preferencesand selecAlways from theMacros pop-up menu. When exiting
KaleidaGraph, thdacros file that was opened at launch is automatically overwritten.

*  ChooseFile > Export > Macros and overwrite the default Macros file.

Note: Only changes made to a new plot usingEdé General command are saved as part of the macros
file. Any changes made to a saved plot or by choosing a curve fit fro@etieral submenu and
clicking Define apply solely to that particular plot.
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10.5 Using the General Curve Fit

This section explains how to define and apply a General curve fit equation. Other topics include weightir
data, limiting parameters, and defining equations in the library. If you are new to using the General curve
refer to Section 10.4 which covers some basic concepts, including equation structure, initial conditions, |
Curve Fit Definition dialog, and managing the curve fit list in@aneral submenu. You may also want to
take the guided tour in Section 2.5.3 to define and apply a General curve fit.

L0.5.1 Using the Predefined Curve Fit Definitions

KaleidaGraph includes over 100 curve fit definitions that are divided into several categories (Polynomial
Logarithmic, Sigmoidal, and so on). These curve fit definitions are provided in the following formats for u
in KaleidaGraph:

 Each curve fit definition is stored as a text file in @weve Fits folder.

» Each category of definitions is stored as a Macros file that can be imported to load the definitior
into theGeneral submenu.

» Each category of definitions is stored as a text file for use in the Library.

Importing Definitions from a Text File

TheCurve Fits folder contains each curve fit definition as a text file. This allows you to import specifec curv
fit definitions for use in KaleidaGraph.

To load a text file containing a curve fit definition (and have it available for all future plots):

1. Create a new plot.
2. ChooseCurve Fit > General > Edit General. The dialog in Figure 10-10 appears.

General Curve Fits

fitl << Replace ) Clipboard
E}Trash
Mew Fit

£ <cadd Y

il b
" Cancel ) 0K

Figure 10-10 Edit General dialog
3. Select a fit in the current list.

Click Add and a\ew Fit appears below the selected fit in the list. The name of the fit can be ¢hang
by selecting it and editing the name in the text field.

5. Click Edit to display the Curve Fit Definition dialog.

10.5 Using the General Curve Fit 221



CaleidaGraph

6.

10.

Click File in the Curve Fit Definition dialog. A text editor appears.
Chooserile > Open.

Locate and open a curve fit definition from Gerve Fits folder. The definition and initial guesses
for the parameters will be displayed in the editor.

ChooseFile > Closeto display the curve fit equation in the Curve Fit Definition dialog. Make sure
you change the initial guesses, because all of the initial guesses are set equal to 1.0 by default.

Click OK until you return to the plot window. Now you can use this fit in the active plot or any nev
plots that are created. Remember to save changes to the Macros file to make the changed perm

Importing Definitions from a Macros File

TheMacros folder contains a Macros file for each category of curve fit definitions. Importing one of these
Macros files loads the curve fit definitions into theneral submenu.

Note: If a plot is already open, you will not see the imported curve fit definitions until a new plot is create

To load the definitions from a Macros file:

1.
2.
3.

Chooseé-ile > Open.
Locate and open the Macros file of interest fromMiaeros folder.

Create a new plot. The curve fit definitions stored in the Macros file will be listed un@erbed
submenu.

You can now apply one of these fits to your data. Make sure you change the initial guesses, bec
all of the initial guesses are set equal to 1.0 by default.

Importing Definitions into the Library

TheLibrary folder contains text files for each category of curve fit definitions. These text files can ke load
into the library for use in the General curve fit.

To load a text file into the library:

1.
2
3.
4

5.

ChooseéMacros > Library or Curve Fit > General > Library .
Choose~ile > Open.
Locate and open the curve fit category of interest from the Library folder.

Browse through the library and make note of the shorthand reference and number of unknowns
the curve fits that you will be using.

ChooseFile > Close

You can now use these library definitions to apply a General curve fit. When entering the definition in th
Curve Fit Definition dialog, you can enter the shorthand reference defined in the library with the initial
guesses, for exampimussfit(1,5,1,10)KaleidaGraph will perform the necessary substitutions before
applying the fit.
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10.5.2 Entering a Custom Curve Fit Definition
If you need to use a curve fit equation that is not included with the predefined equations, you can aasily ¢
a custom equation and use it in KaleidaGraph.

Note: Custom curve fit equations can also be defined in the library. Refer to Section 10.5.7 for more
information on this topic.

To create a custom curve fit definition (and have it available for all future plots):

1. Create a new plot.

2. ChooseCurve Fit > General > Edit General.
3. Select a fit in the current list.
4

Click Add and aNew Fit appears below the selected fit in the list. The name of the fit can be ¢hang:
by selecting it and editing the name in the text field.

Click Edit to display the Curve Fit Definition dialog.

Enter the curve fit equation in the Curve Fit Definition dialog. Make sure you include the initial
guesses for each of the unknown parameters. Figure 10-11 shows an example curve fit equatior
its initial guesses.

General Curve Fit Definition

Ceneral Curve Fit for Y = F (M0O; M1, M2, M3, ...): @ Dag O Rad
ml+m2¥exp(-(mO0-m3*(m0-m3)/im4*m4));m 1=1;m2=5;m3=1;m4=1[];|

Allowable Error: 1 % “ Help... ) f File...

| Specify Partials " | Weight Data H Cancel |

Figure 10-11 Example curve fit equation

7. Click OK until you return to the plot window. Now you can use this fit in the active plot or any nev
plots that are created. Remember to save changes to the Macros file to make the changes perm
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L0.5.3 Applying a General Curve Fit
To apply a General curve fit:

1. Open the plot window which will have the curve fit applied. Figure 10-12 shows a sample plot.

o BI Data 1

16 |

14— o

12

10 @)

8 o)
6 N ©

i OO @)
L 00000 Co0000

4 | | | | | | |

-80 -60 -40 -20 O 20 40 60 80

Figure 10-12 Sample plot

2. Choose a curve fit from ti@eneral submenuCurve Fit menu). A Curve Fit Selections dialog
similar to Figure 10-13 appears. All dependent variables are listed Qallenn Names

Curve Fit Selections

{ Define... )
View Column Names —_—
{ Deselect | f Cancelf_‘ W

Figure 10-13 Curve Fit Selections dialog

3. Ifthe equation has not been entered, dliekine to enter the equation or shorthand reference to be
applied to the data. Figure 10-14 shows the Curve Fit Definition dialog containing a curve fit
definition. When you are finished, cli€BK.

Note: For information on including this fit in your master curve fit list, refer to Section 10.4.4.
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Ceneral Curve Fit Definition

Ceneral Curve Fit for Y = F (MO; M1, M2, M3, ...): @ Deg O Rad

ml+m2¥exp(-(mMO0-m3)*(m0-m3)/im4*md);;ml=1m2=5m3=1,md= 1[];|

Allowable Error: 1 % { Help... ) File... )
| Specify Partials " | Weight Data ( _Cancel ) -

Figure 10-14 Curve Fit Definition dialog

4. Click the check box of each variable to be fit. Typ@id +A (Windows) or3 -A (Macintosh)
selects all of the variables at once.

5. ClickOK to apply the curve fit. A status dialog will show the progress of the curve fit. It is dpdate

after each iteration.

Note: TypingCtrl +Period (Windows) or3 -eriod (Macintosh) cancels a General curve fite Th

current state of the fit is calculated and the resulting curve is drawn.

When the curve fitting process is complete, the curve is drawn on the plot. Once the curve fit is
applied, you can display its equation or extrapolate the fit to the axis limits. These are a few of t
features covered in Sections 10.6—10.8. Figure 10-15 shows the sample plot after applyind a Get

curve fit and displaying the equation.

--6--B I Data 1
y = ml + m2*exp(-(m0-m3)*(mO...
16 Value Error
14 = m1 5| 2.5606e-08
(VD)
CQ m2 10| 4.9058e-08
12 ’ & m3 | 3.3389e-11| 7.1266e-08
- ! \ m4 20| 1.2765e-07
10 © ) Chisq | 4.2923e-12 NA
! ' R 1 NA
8 o :
; o)
6 ©) ©
O S
0600 SGeooe
\ \ \ \ | \ \
4 i \ \ \ \ \ i
-80 -60 -40 -20 O 20 40 60 80

Figure 10-15 Sample plot with General curve fit applied
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L0.5.4 Weighting Data

The General curve fit provides an option to weight the data. Wihesght Data is selected in the Curve Fit
Definition dialog, the data is weighted during the curve fit. These weights are taken from a specified colu
in the data window. The weights should represent the individual error values of the fitted data.

Each weight is used internally as: 1/(weight*2). Specifying a weight less than 1.0 for a data point inerease
internal weight of that point and can make the total error much larger. Weight values larger than 1.0 red
the internal weights. Whaweight Data is not selected, a weight value of 1.0 is used for all data points.

When the Weight Data option is selected and you choose a variable to fit, the dialog in Figure 10-16 app:
Use this dialog to select the column containing the weights for your data.

Weighted Curve Fit

Weight Data From Column:

P F i 5
C<<% >>9C

/ Cancel_\_‘ ( OK )

Figure 10-16 Selecting column of weights

L0.5.5 Fitting Equations with Multiple Independent Variables

Through the use of thable function, KaleidaGraph can fit equations containing multiple independent
variables. For example, to fit an equation §ke a*x + b*x2 +c, you would enter the following curve fit
definition: a*x + b*table(mO, x col, x2 col) + cYou need to replacecol andx2 colwith the appropriate
column numbers from the data window (for example, table(mO0, c0, c2)). The result of using the table func
is that for each value of x, the corresponding value from the x2 column is evaluated as part of the curve

10.5.6 Setting Limits for Curve Fit Parameters

Limits on curve fit parameters can be set in one of two ways. The first method is to use conditionakhtesting
the parameter. The second method is to uskntiitefunction from the default library.

Suppose that a General curve fit is being defined to fit a straight line to a set of data. The equation is of
form: a+b*x. In this example, you want to limit the value of b so that it is not a negative number.

In the Curve Fit Definition dialog, enter either of the following definitions:
a+ (b=(b<0)? 0:b) *x; a=1;b=1 or a+ (b=limit(0, 1000, b))*x; a=1; b=1

In the first definition, a conditional test is performed to see if b is less than zero. If true, b is set to zero; if fa
b is set equal to itself.

In the second definition, the limit function is used. The limit function requires that a lower and upperypound
be set for the parameter. In this case, zero and 1000 are used to bound the extremes of b.

Whenever a parameter is bound in a General curve fit definition, you must specify partial derivatives.
Otherwise, &ingular Coefficient Matrix error may occur if the parameter being limited gets pegged at a
bounding point for multiple iterations.
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L0.5.7 Defining Curve Fits in the Library

This section explains how to define two equations in the library and call them from a General curve fit. F
information on the syntax used, see Section 6.8.

Creating a Basic General Curve Fit Definition
This example defines the equati@ix)/(b+a*x) in the library.

To add the definition to the library:

1. Chooseéviacros > Library or Curve Fit > General > Library to open the library. The text edito
is displayed containing the contents of the library.

2. Scroll to the end of the library to include the definition with the other curve fit definitions already
present. The definition can be placed anywhere in the library, but it makes it easier to find if all ¢
the definitions are grouped together.

3. Position the cursor on a new line after the last definition and type the following:

samplel(a0,b0) = (a*x)/(b+a*x)\; a=a0\; b=Db0;

4. Once the definition is entered, choésle > Closeto leave the library. The definition is now
available for use in the Curve Fit Definition dialog.

Figure 10-17 shows how to call the library definition from within the Curve Fit Definition dialog. Bedause
the two commands (a=a0 and b=b0) that follow the main definition in the library, initial guesses can be entt
directly into the curve fit definition.

Ceneral Curve Fit Definition

General Curve Fit for ¥ = F (MO; M1, M2, M3, ...): @ Dag O Rad
samplel(.75,21.8)

Allowable Error: 1 % { Help... “ ( File... )
1 Specify Partials | Weight Data  cancel )

Figure 10-17 Curve Fit Definition dialog
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Creating a Complex General Curve Fit Definition

Now that a basic curve fit definition has been defined, let’s create a more complex curve fit definition. Tk
example creates a definition for the following equation:

a*exp(—(x—b)"2/(c*c)) + d*exp(=(x—f)"2/(g*g)) + h*exp(=(x—)"2/(j*}))

To add this definition to the library:

1. Open the library again so that the definition can be added. The following commands should be ac
to the existing Variable Definitions. These commands are necessary to define a formula thiat use
of the parameters available (m1-m9).

f=m5;
g=m6;
h=m7,;
i=m8;
j=m9;

2. Add the following commands to the existing Curve Fit Definitions.

form1() = a*exp(—(x—b)"2/(c*c));

1"orm2() = d*exp(—(x-H)"2/(g*9));
form3() = h*exp(~(x—i)"2/(j*));

'sampIeZ(aO, b0, c0, do, f0, g0, h0, i0, j0) = form1() + form2() + form3()\;
a=a0\; b=b0\; c=c0\; d=d0\; f=fO\; g=g0\; h=h0\; i=i0\; j=jO;

Notice the original equation has been split into three smaller parts and all three parts are tied together intt
formula. This makes it possible to use curve fit definitions that are longer than the 256 character limit in
Curve Fit Definition dialog.

Figure 10-18 shows how to call the library definition from within the Curve Fit Definition dialog. The nam
of the definition is entered, followed by all of the initial guesses.

Ceneral Curve Fit Definition

General Curve Fit for Y = F (M0O; M1, M2, M3, ...} & [eg O Rad
sample2(5, 3, 20, 10, 8, 12, 2, 7, 16)

Help... ile...
| Specify Partials " I Weight Data f Cancel )

Figure 10-18 Curve Fit Definition dialog

Allowable Error: 1 % ( N — £F )
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10.5.8 The General Curve Fit and the Macro Calculator

Calculations for the General curve fit are performed in the Macro Calculator. After performing a General
curve fit, the memory registers in the Macro Calculator store information about the fit. The memory regist
and their contents are listed below:

mO R value

m1-m9 The values of the parameters.
m22 Chi Square value

m23 % error term

m24 Chi Square of the last iteration.
m25 Number of iterations completed.
m26 Number of parameters in the fit.

Note: Almost all memory registers, alpha registers, and program space are overwritten during thenexecu
of a General curve fit.
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10.6 Working with Curve Fit Results

This section explains how to view the results of a curve fit, interpret the values that are reported by
KaleidaGraph, and export the curve fit results for further analysis.

L0.6.1 Viewing Curve Fit Results

KaleidaGraph provides two methods to view the results of a curve fit. You can either display the equatior
the plot or view the coefficients in a dialog.

Displaying the Curve Fit Equation

The curve fit equation can be displayed by turnindgp@play Equation in thePlot menu. The results from
any General, Linear, Polynomial, Exponential, Logarithmic, or Power curve fits are displayed in the plot
window. Not only is the resulting equation displayed, but if any updates occur to the curve fit, the equati
updates automatically.

Depending on the type of curve fit, the equation is displayed in a table or as a text label. The General ar
Polynomial curve fits display equations in a table because the equations for these fits can be muchrlongei
the others. The appearance of the equation can be edited by double-clicking it with the Selection Arrow.

The numeric format of the equation can be controlled usingdhation Label Format commandormat
menu). Some of the options available include number format, number of significant digits, and trailing ze

Viewing Coefficients
The other method of displaying curve fit results is to view the curve fit's coefficients in a dialog.
To view the coefficients from the curve fit:

1. Reselect the curve fit from ti@&urve Fit menu. A Curve Fit Selections dialog similar to
Figure 10-19 appears with a drop-down arrow untew for each variable that has a curve fit
applied.

Curve Fit Selections

View Column Names

] W Test#1
& ™ Test#2

L Deselect f Cancel ) f—'ﬂlﬁ—"

Figure 10-19 Curve Fit Selections dialog

2. Click one of the drop-down arrows and chodmav Resultsfrom the pop-up menu that appeaks.
dialog similar to Figure 10-20 will be displayed containing the coefficients from the curve fit.
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Fit Results

Linear Coefficients:

Y= MO+ MT*K

MO 5.3556

M1] -0.265489

Rl 0.55309
Copy to ...

(calculator ) ( Clipboard ) 0K

Figure 10-20 Viewing coefficients

3. To copy the coefficients to the Clipboard, clilipboard. This enables you to paste the results int
another window or program.

4. To copy the coefficients to the Calculator, cliglculator. This enables you to use the results in
Formula Entry function.

5. Click OK until you return to the plot window.

L0.6.2 Interpreting Curve Fit Results

This section explains some of the values that are calculated when using the General, Linear, Polynomia
Exponential, Logarithmic, and Power curve fits. The correlation coefficient is calculated for each of these |
but only the General curve fit displays the parameter errors and Chi Square value.

Correlation Coefficients

A correlation coefficient (R or B is displayed with the curve fit's equation and coefficients. The correlatio
coefficient indicates how well the calculated curve fits the original data.

This value ranges from zero to one. The closer to one, the better the fit. The equation used to calculate
correlation coefficient is listed in Section D.6.

You can choose to display the Linear Correlation Coefficient (R) or the Coefficient of Determin&)ias (R
part of the results. THeisplay R”2 instead of Rcheck box in the Curve Fit Options dialdggp(mat menu)
controls which is displayed.

Parameter Errors

The General curve fit displays a column of errors to the right of the parameter values. The errors represel
standard error values of the parameters. These values should be read as: parameter value + error.

Chi Square Value

The General curve fit reports a Chi Square value as part of the results. This value is the sum of the sque
error between the original data and the calculated curve fit. In general, the lower the Chi Square value, t
better the fit. The equation used to calculate Chi Square is listed in Section D.6.
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10.6.3 Exporting Curve Fit Results

Once a curve fit has been applied, the results of the fit can be exported for further analysis. The exgort op
include copying the parameter values to the Clipboard or the Calculator, copying the values of the curve
line into the data window, and copying the residual values into the data window.

Copying the Parameters to the Clipboard or Calculator
To copy the parameter values to the Clipboard or Calculator:

1. Reselect the curve fit from ti@urve Fit menu. A Curve Fit Selections dialog similar to
Figure 10-21 appears with a drop-down arrow uidew for each variable that has a curve fit

applied.

Curve Fit Selections

View Column Names

] ™ Test#1
] ™ Test#2

L Deselect f Cancel ) f"ﬂlﬁ—"

Figure 10-21 Curve Fit Selections dialog

2. To copy the coefficients to the Clipboard, click one of the drop-down arrows and Camse
Parameters to Clipboardfrom the pop-up menu that appears. This enables you to paste the resu
into another window or program.

Note: If you paste the results into the plot window, the coefficients in the table do not charge if tl
curve fit is updated. For this reason, we recommend that you uBéstilay Equation
command instead.

3. To copy the coefficients to the Calculator, click one of the drop-down arrows and Clupyse
Parameters to Calculatorfrom the pop-up menu that appears. This enables you to use the resul
in a Formula Entry function.

4. Click OK to return to the plot window.

Note: Itis also possible to copy the parameters by chod&mg Resultsfrom the pop-up menu and clickin
the Clipboard or Calculator button.

Copying the Curve Fit Values to the Data Window
To copy the values of the curve fit line to the data window:

1. Reselect the curve fit from ti@urve Fit menu. A Curve Fit Selections dialog similar to
Figure 10-21 appears with a drop-down arrow uiiew for each variable that has a curve fit

applied.

2. Click one of the drop-down arrows and choGspy Curve Fit to Data Window from the pop-up
menu that appears.

3. Click OK to return to the plot window.
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KaleidaGraph will append the results after any existing data in your data window. The first columrawill be
series of X values. Except for the Weighted curve fit which uses the original X values, the number of X val
will be equal to the number of curve fit points specified in the Curve Fit Options didagdt menu). The
second column will contain the values from the curve fit at each of these locations.

Note: If you want to use the original X values or supply your own X values, you need to use Formula En
to calculate the curve fit values. Section 6.6 provides instructions for using the curve fit functions

Formula Entry to obtain values from the curve fit.

Copying the Residuals to the Data Window
To copy the residual values to the data window:

1. Reselect the curve fit from ti@urve Fit menu. A Curve Fit Selections dialog similar to
Figure 10-21 appears with a drop-down arrow uiiew for each variable that has a curve fit
applied.

2. Click one of the drop-down arrows and choGspy Residuals to Data Windowfrom the pop-up
menu that appears.

3. Click OK to return to the plot window.

KaleidaGraph will append the residual values after any existing data in the data window. These values
represent the difference between the original Y values and the values calculated by the curve fit.

10.7 Removing a Curve Fit

Curve fits can be removed from a plot in the same way that they are added. After applying a curveflit, a cl
mark appears next to that type of fit in therve Fit menu to indicate that a curve fit is applied.

To remove a curve fit from the plot:

1. From theCurve Fit menu, choose the type of curve fit to be removed. A dialog similar to
Figure 10-22 is displayed containing the list of variables. The check box of each fitted variable i

selected.

Curve Fit Selections

View Column Names

] ™ Test#1
[] Test #2

] ™ Test#3

{ Deselect | f Cancel? f'—ﬂlf"-’

Figure 10-22 Curve Fit Selections dialog

2. Clear any check boxes for the fits to be removed. ClidRegelectclears all of the check boxets a
once.

3. Click OK to return to the plot and remove the curve fits and any associated equations.
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10.8 Other Curve Fit Features

The following sections show how to use some of the options available for curve fits. Some of these optic
include extrapolating to the axis limits and increasing the number of curve fit points.

The line style, width, and color of the curve fit are controlled usin@litteStyle commandRlot menu). Tle
method for changing these settings is described in Section 8.9.4.

10.8.1 Extrapolating to the Axis Limits

Curve fits are normally displayed between the minimum and maximum data values plotted on the intlepen
axis. However, you can choose to extrapolate the curve fits to the axis limits. The extrapolated portion of
fit is based on the calculated equation.

Note: Itis not possible to extrapolate the Smoothing fits (Smooth, Weighted, Cubic Spline, and Interpola
because they cannot be represented by a single equation.

To extrapolate a curve fit:

1. Choosd-ormat > Curve Fit Options. The dialog in Figure 10-23 appears.

Curve Fit Options

Curve Fit Points: 100
| Display R A 2 instead of R
E Extrapolate Fit to Axis Limits

" | Force Line fit through zero
L Cancel | f QK ,

Figure 10-23 Curve Fit Options dialog

Select thé&xtrapolate Fit to Axis Limits check box.

Click OK to return to the plot. After recalculating the curve fits, the plot is redrawn to extend the
curve fits to the axis limits.
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L0.8.2 Forcing a Linear Fit Through the Origin
By default, the slope and intercept are calculated when applying a Linear curve fit. KaleidaGraph provide
option that forces the curve fit to pass through the origin (0,0), so that only the slope of the line is calculz

To force a Linear curve fit through the origin:

1. Choosd~ormat > Curve Fit Options.
2. Select thé-orce Line fit through zero check box.
3. Click OK to return to the plot. Any Linear curve fits are recalculated with a Y-intercept of zero.

L0.8.3 Increasing the Number of Curve Fit Points

Any time a curve fit is applied (except for the Weighted fit), KaleidaGraph calculates a predetermined numnr
of points along the fit. These points are used to draw the curve fit and calculate values from the fit. You 1
find it useful to increase the number of curve fit points when using Formula Entry to place values from the
into the data window. This increases the accuracy of these values.

To increase the number of curve fit points:

1. Choosd~ormat > Curve Fit Options.

2. Enter a different value in ti@@urve Fit Points field. A good starting point is to enter the numbler o
points that were plotted. You may want to make this value even higher if there are a number of pe
and valleys in the data.

3. Click OK to return to the plot window and recalculate the fits.

10.8.4 Displaying Only the Curve Fit
There may be times when you are only interested in displaying the curve fit on the plot without the origir
data points. This can be accomplished using the Plot Style dialog, provided the plot is not a Scatter plot.

To display only the curve fit:

1. With the plot window active, choosdot > Plot Style. The Plot Style dialog appears.

2. Usethe[<) an(>»] buttons to locate the variable to be hidden. The name of the current variat
appears to the right of these buttons.

3. ChooséNonefrom theShow Markers pop-up menu andonefor the Line Style. This hides the
markers and line used to represent the original data.

4. Click OK to return to the plot. The variable is hidden and only the curve fit is displayed.
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10.9 Working with Error Bars

Error bars illustrate the amount of error for the plotted data. Error bars normally appear as lines extending
the data points, with caps on either end to represent the upper and lower values of the spread. KaleidaC
supports the use of error bars in all of the plots ihthear submenu, as well as Probability, X-Y Probabijlity

Horizontal Bar, Column, and Function plots.

10.9.1 Adding Error Bars
To add error bars to a graph:
1. Select the plot which will have the error bars added.

2. ChoosePlot > Error Bars . A dialog similar to Figure 10-24 appears. Each plotted variable is listed
with two check boxes preceding it.

Note: If you are adding error bars to a Probability, Horizontal Bar, or Column plof, Ene ched
boxes are unavailable.

Error Bar Variables

X Err ¥ Err Column Names
Daily Sample |

; Deselectt‘ { Cancel \ @-—Hﬂl—-’

Figure 10-24 Error Bar Variables dialog

3. Click one of the check boxes for the variable to which you want to add error bars. A dialog simil
to Figure 10-25 appears so that you can specify the options for this particular set of error bars.
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Error Bar Settings

¥ of Value

|:-]

(3 ™ Link Error Bars

% of Value

&

Fixed Error

1

# Standard Dew

% of Value

|:]

1

et

Center Text

|| Draw Cap Only

|| Draw Error Arc

{ Cancel \

€ ok )

Figure 10-25 Error Bar Settings dialog

Make your selections, including the color and thickness for the error bars, andKlick

Repeat steps 3 and 4 until error bars have been selected for all of the desired variables.

Click Plot to add error bars to the variables in the plot. The plot is redrawn and the error bars ar

displayed. Figure 10-26 shows a sample plot containing error bars.

Lot 14003 A Daily Sample
28 T 1 1 1 1 1 1
: A ? A i f 1
: l D :
24 - R
: bt F
i T ? t s R +
20 T : T i
, i s R 1
i J .
16 — 1 | 1 1 —
Jan/1 Jan/5 Jan/10 Jan/15 Jan/19 Jan/24

Figure 10-26 Sample plot with error bars
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10.9.2 Plotting Error Values from a Data Column

If you do not want to use one of the available error types, you can supply your own set of error valués and
them as error bars.

To plot error values from a data column:

1. Inthe data window, create a column containing the error values.
Select the plot which will have the error bars added.
ChoosePlot > Error Bars to display the Error Bar Variables dialog.
Click one of the check boxes to display the Error Bar Settings dialog.

a r wn

Choosédata Column for the error type and select the name of the data column containing the err
values.

6. Click OK. Then, clickPlot to add the error bars to the plot.

828
| Mean i
824 - g o
]
i . |
820 T T
1 n +
<
816 ‘ \
A B C D E F G H 1

Figure 10-27 Plot with error bars from a data column

10.9.3 Adding Text Error Bars

Error bars can also be used to annotate specific markers or columns in the plot with text labels. When a
data column is used for the error type, the data in the column is displayed as text labels at the correspol
points on the plot. Only data points that have errors associated with them have text labels displayed.

The direction of the labels is the same as the error type selected (horizontal for X Err or vertical fofY Err
theCenter Text check box is selected, the labels are centered on the markers. Otherwise, they are justifi
and placed on the side of the marker which has the error selected. The text labels can be moved individ
with the Text tool or as a group with the Selection Arrow.

Note: Text error bars use the same default attributes as value labels. These labels can also include subs
or superscripts. For more information on adding these features to text labels, see Section 9.7.3.
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To add text error bars to a plot:

1. Inthe data window, place the data to be displayed as labels into a Text column. Figure 10-28 sh
a sample data set containing a Text column with error values.

& 06 Data 1

E Time 1d_ Test #1 Errors |ﬁ
@ 1. 8800 14800 (1.4 '
1 1.38006 4.3800 (4.5 m
Z 2 .8880 4.3880
2 2.56800 S.23500 | 5,35
4 2 .8EE0 4.7580
2 3 .3880 3 .3880
G 4 . BE0G F.1B00 (2 v
e <

Figure 10-28 Sample data set with text errors
2. Select the plot which will have the error bars added.
3. ChoosePlot > Error Bars to display the Error Bar Variables dialog.
4. Click one of the check boxes to display the Error Bar Settings dialog, shown in Figure 10-29.

Error Bar Settings

- % of Value

+ b "Errars L RE
Fixed Error

& [ Link Error Bars 1

# Standard Dev

= | Mone o= ] 1
[ Center Text
Color Width I Draw Cap Only
'-i:] —':] | Draw Error Arc
| Can[el ‘£

Figure 10-29 Error Bar Settings dialog
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5. Clear theLink Error Bars check box.

ChooseéNonefor one of the portions of the bar. For the other, ch@zga Column and select the
text column containing the labels (in this c&seors).

7. To center the labels on the marker, selecCgter Text check box. Otherwise, the labels are
justified.
Note: If theLink Error Bars check box is selected and fBenter Text check box is cleared, tex
labels are placed on both sides of the marker.

8. ClickOK. Then, clickPlot to add the labels to the plot. Figure 10-30 shows a sample plot with tex
error bars added.

8 ©
a1 © A Test#ll
] Lo A Te)
7 ™ © al
6+ 7o) A 0
] LO_ A Ln A'-0
, A
)] ] A
o4 4 acad .
o 7 A ™ (¢p]
a1 A A A T
i 00 I~
1< < A 0
2— 4 — A
1A at R S
1 S
: \ \ \ \ \ \ A
0 | | | | | |
0 2 4 6Tim88 10 12 14

Figure 10-30 Plot with text error bars added
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L0.9.4 Creating Single-Sided Error Bars

Single-sided error bars are useful when you only want to display the bar on one side of the data poimt. Yot
choose a single error type and decide whether to display the positive or negative portion of the bar.

A special case of these error bars results when the errors are taken from a data column. Here thefdirect
the error bar is controlled by the sign of the data and whether positive or negative error types have beer
selected. For positive data, bars are displayed in the same direction as the error type. For negative data
bars are displayed in the opposite direction.

To create single-sided error bars:

1.

N o g s~ DN

Select the plot which will have the error bars added.

ChoosePlot > Error Bars to display the Error Bar Variables dialog.

Click one of the check boxes to display the Error Bar Settings dialog.
Clear theLink Error Bars check box.

ChooseNonefor either the positive or negative error type.

Choose the type of error to be displayed for the other portion of the bar.

Click OK. Then, clickPlot to add the error bars to the plot. Figure 10-31 shows a sample plot wit
single-sided error bars added.

1
0.8 SN sinc(sx) |
0.6

’L>g 0.4 f J/ \

€ ool / | |

.0 - | y HM
0.2 E ”H mﬁh %mﬂ

B ik il
-0.4 —+ | | | | | | |

-2 -1.5 -1 -0.5 0 0.5 1 15 2
-T2 to 102

Figure 10-31 Plot with single-sided error bars
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L0.9.5 Adding Error Arcs

Error arcs can be displayed instead of error bars. This is done by seleciimgwh&rror Arc check boxm
the Error Bar Settings dialog. An arc is displayed when one of the error types isleaetdf both positive
and negative errors are selected for X Err and Y Err, an ellipse is displayed.

All four quadrants of the ellipse can be controlled independently. The vertical distance is determinéd by tt
Err and the horizontal distance is determined by the X Err. This gives you a number of possibilities for
displaying error arcs and ellipses.

To add error arcs:

1.

a r DN

Select the plot which will have the error arcs added.

ChoosePlot > Error Bars to display the Error Bar Variables dialog.

Click theX Err check box for one of the variables to display the Error Bar Settings dialog.
Select th®raw Error Arc check box.

Choose the positive and negative error types. Then,@KckFigure 10-33 shows the dialog
containing selections for the X error.

Click theY Err check box for that same variable to define the vertical dimension of the arct Repe
steps 4 and 5 to set up all of the errors of interest. Figure 10-32 shows the Error Bar Settings di
containing selections for the Y error.

Error Bar Settings

- % of Value

+ ' Fixed Value l:] 5

Fixed Error

3 ™ Link Error Bars 4

# Standard Dev

Fixed Value | & 1

1 Center Text

Color Width [ Draw Cap Only

-' v ] masssig ] ™ Draw Error Arc
( Cancel ) (O

Figure 10-32 X error selections
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Error Bar Settings

- % of Value

+ | Fixed Value [ 5
Fixed Error

(3 [l Link Error Bars 4

# Standard Dev
- ( Mone I 3‘] 1

[ Center Text
Color Width | Draw Cap Only

( B 4] ™ Draw Error Arc
-"': Cancel j‘ HH

Figure 10-33 Y error selections

Click Plot to add the error arcs to the plot. Figure 10-34 shows a sample plot with error arcs add
using the settings for the X and Y Error shown above.

8 C
7 N & Test#1 I
6f N
5 , - oo D)
S - N
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0 2 4 6Tim68 10 12 14

Figure 10-34 Plot with error arcs added
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10.9.6 Displaying Only the Cap

You have the option to remove the line that connects the data point with the error cap. This is accomplis
by selecting th®raw Cap Only check box in the Error Bar Settings dialog.

This option can help remove a number of unnecessary lines from the plot and make it easier to see the
This feature is useful when tis¢andard Deviation error type is selected. Because all of the error bars are
drawn from the mean, the lines connecting the point and the cap are not needed. By removing the lines
adjusting the length of the caps, you can have a dashed or solid error line across the entire plot. See
Section 10.9.7 for controlling the cap length.

To display only the error cap:

1. Select the plot which will have the error bars added.

ChoosePlot > Error Bars to display the Error Bar Variables dialog.
Click one of the check boxes to display the Error Bar Settings dialog.
Select th®raw Cap Only check box.

Choose the positive and negative error types.

S

Click OK. Then, clickPlot to add error bars to the plot. Figure 10-35 shows a sample plot wyth onl
the caps displayed and a Standard Deviation error type.

8:
—;— o O Test#ll
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0 2 4 6Time8 10 12 14

Figure 10-35 Plot displaying only the error caps
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L0.9.7 Changing the Cap Length
To change the cap length of error bars:

1. Choosd~ormat > Plot Extras. The dialog in Figure 10-36 is displayed.

Plot Extras

Axis Ticks Options: Line Plot Options:

Tick Length: Inside Qutside Line Thickness: 100 @ %
Major - 16 | & [ | Missing Data Breaks
Minor - 3 3

Column Plot Options:
Tick Thickness: 100 % Lolamn-Liisel— 20 %

Frame Thickness: W % E el Sl LR U

Grid Thickness: 100 | % 53 Adjust-Log Baseline

E Black Column Frame

Error Bar Length: 2

| Display Pie Values

; Cancelj‘ (‘ QK ‘a

Figure 10-36 Plot Extras dialog

2. Edit the value in thError Bar Length field. A cap is not displayed if zero is entered in this field.
3. Click OK to return to the plot.

10.9.8 Removing Error Bars

You can easily remove error bars from individual variables or from all the variables at once.
To remove error bars:

1. ChoosePlot > Error Bars . A dialog similar to Figure 10-37 is displayed.

Error Bar Variables

X Err Y Err Column Mames
| 1 W Daily Sample |

{Des.elect "‘ f Cancel ““ M

Figure 10-37 Error Bar Variables dialog

2. Clearthe check boxes of the error bars to be removed. Clbksgectclears all of the check boxe
at once.

3. ClickPlot to return to the plot window. The plot is redrawn without any error bars.
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Chapter 11

This chapter explains how to:

Import graphics files from other programs into the plot window.
Print plots.

Save plots.

Copy plots to the Clipboard.

Export plots for use in another program.

Use Object Linking and Embedding for exporting plots in the Windows version.

11.1 Importing Graphics

KaleidaGraph is able to import a variety of graphic files created in other programs. CHelesmimport
displays a submenu which contains the file formats supported by KaleidaGraph.

When you import a graphic file, the picture is placed in the active plot or layout window. You cannog edit &
parts of the imported picture. However, you can move and resize the image, and modify its frame.

Note: A plot or layout window must be the frontmost window on the screen. Otherwise, the graphics optic

are unavailable in thienport submenu.

To import a graphic file:

1. Make the desired plot or layout window the active window.
2. From theFile menu, choos®pen or the appropriate file type from th@aport submenu.

3. Locate and open the file to be imported. The imported image appears as an object in the plot or la
window, with four object handles around it.

11.2 Pasting Graphics

You can paste graphics cut or copied from other programs into the plot and layout windows. Whereyou p
a graphic, it is placed in the active plot or layout window. You cannot edit any parts of the graphic. Howe\
you can move and resize the image, and modify its frame.
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To paste a graphic from the Clipboard:

1. Make the desired plot or layout window the active window.

2. Choosd=dit >Paste The graphic appears as an object in the plot or layout window, with fout objec
handles around it.

11.3 Printing Plots

KaleidaGraph supports laser printers, plotters, ink jet printers, and any other device that has the approp!
printer driver installed.

To export a plot to a printer:

1. Make sure the plot window to be printed is active.

2. To change page options, such as page orientation or paper size,Rrget tBetup (Windows) or
Page SetupgMacintosh) command from théle menu.

3. Choosérile > Print Graphics.
Review your printing options and cliékint .

Note: The options in the Print Setup, Page Setup, and Print dialogs vary depending on the printer and
operating system.

11.4 Saving Plots

KaleidaGraph can save the plots with or without the data used to create the plot. By default, whenayou s:
plot, a copy of the data is saved as part of the plot file. This allows you to open a saved plot and make che
to the plot and the data associated with it (see Section 8.13).

The advantage of saving the plot without the data is that it saves space on the hard disk, especially & you ¢
plots from large data sets. The drawback is that you cannot make any changes that require the plotto be r
from the original data. This includes resizing axes, scaling to a new set of limits, editing markers, and
modifying error bars or curve fits.

Note: If the data window used to create a plot is closed before saving the plot, it is saved without the de

To save a plot with its data:
1. Make sure the plot to be saved is active.
2. Choosesave Graph Save Graph As or Export > Plot w/ Data from theFile menu.
3. Name the file and select where it should be stored. Then Sawéto export the file to disk.

To save a plot without the data:

1. Make sure the plot to be saved is active.
2. Choosé-ile > Export > Plot w/o Data
3. Name the file and select where it should be stored. Then Sawéto export the file to disk.
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11.5 Copying Plots to the Clipboard

Using theCopy Graph command Edit menu), plots can be copied to the Clipboard for inclusion in
another program. The Copy Graph command is available when a plot window is active and does not cotr
a selection. This command copies the entire plot to the Clipboard. You can then paste the image into an
plot window or into a different program.

To copy a plot to the Clipboard:
1. Make sure the plot window to be exported is active.

2. Chooseedit > Copy Graph. The following dialog is displayed.

Note: If the Copy Selectioncommand is displayed in tlglit menu, something is currently
selected in the plot window. Do not use this command because it causes the image to h:
lower resolution.

PICT Graphic Size

@ Same as Plot Window
" Fix Size rr Y:
) Axis: 4,00 auto

:. Frame: 5,00 auto
Units: @in. Scm.

Scale Result by: =100 | %

[ PostScript® PICT

I Minimize White Space

™ High Resolution

T EE———

Figure 11-1 Copy Graph dialog
3. Make your selections in the dialog and cli2K .

4. The entire plot is now on the Clipboard in a Metafile (Windows) or PICT (Macintosh) format anc
can be inserted into another program using”thgteor Paste Speciatommand.
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11.6 Exporting Graphics

KaleidaGraph is able to save plots in a variety of different formats for inclusion in another programf If one
these files is loaded back into KaleidaGraph, it is treated as a picture. You cannot edit any parts of the pic
However, you can move and resize the image within the plot or layout window.

To export a plot for use in another program:

1. Make sure the plot window to be exported is active.

2. Choosé-ile > Export and select the desired file format. A dialog similar to Figure 11-2 is displaye
to set the size and scaling of the exported file.

Set Graphic Size

@ Same as Plot Window
" Fix Size X: Y:
® Axis: 4,00 auto

") Frame: 5.00 auto
Units: @ in. O cm.

Scale Result by: 100 | %

I Minimize White Space

Figure 11-2 Set Graphic Size dialog

3. Click OK after making your selections.
4. Name the file and select where it should be stored. Then Sawmdto export the file to disk.
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11.7 Exporting EPS Files

Although KaleidaGraph does not directly have the ability to export plots in an EPS format, it is possible t
generate EPS files using PostScript printer drivers. The steps to do this vary between the Windows and
Macintosh platforms.

11.7.1 Windows Version

The following steps explain how to generate an EPS file under Windows 95 and 98. Under Windows NT
Windows 2000, an Adobe PostScript printer driver must be selected in the Print dialog. Other drivetts may
allow you to select EPS for the Output Format.

1. ChoosePrint Graphics or Print Layout from theFile menu.
Select thérint to File check box.

Choose a PostScript driver and clRdoperties.

Click thePostScripttab and chooseéPS for theOutput Format.
Click OK until the Print To File dialog is displayed.

Enter a file name and change the file name extension from .prn to .eps. Once YO ckckEPS
file is created on your hard disk that can be imported into another program. You cannot preview
image in the destination program, but it will print correctly.

S

11.7.2 Macintosh Version

The steps below are valid for OS 9 and earlier. Under OS X, the export options from the printer driver ar
limited to PostScript and PDF. Depending on the application you are using, you may be able to imgort on
these types of files into your document. If not, you can export the image as a high resolution TIFF or PICT

To export a plot or layout as an EPS file:

1. Make sure v8.0 or later of the Apple LaserWriter driver is selected in the Chooser.
2. Choosérint Graphics or Print Layout from theFile menu.
3. The remaining steps depend on the version of the printer driver.

e LaserWriter drivers 8.4 and newer:

- Using the pop-up menus in the Print dialog, chang®#wtination to File, change
Generalto Save as Fileand change thieormat to EPS Mac Enhanced Preview

- Click Save Once you enter a file name and cli&kve an EPS file is created on your thar
disk.

» LaserWriter drivers 8.0-8.3:
- Change th®estination from Printer to File and clickSave

- Change th&ormat from PostScript Jobto EPS Mac Enhanced PreviewOnce you ente
a file name and clickave an EPS file is created on your hard disk.
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Window

Chapter 12

The layout window can be used to place multiple plots on a single page. It can also be used to add text I
graphics, or tables to a single plot or to multiple plots on a page. The layout window repl&tesiiiRage
feature that was available in earlier versions of KaleidaGraph.

This chapter explains how to:

» Display the layout window.

* Place plots into the layout window.

* Change the size and position of plots in the layout.
* Arrange the plots in the layout window.

*  Overlay multiple plots.

e Add a background to the layout.

e Save layout files.

»  Export the contents of the layout window.

12.1 Displaying the Layout Window

The layout window can be displayed using$m®w Layout(Windows menu) andNew Layout (File menu)
commands. The Show Layout command lists any layouts that have been opened or created sincarthe pr
was started. If a default layout has been saved (in the KG Layout settings file), this submenu will always
contain an item calledG Layout.

TheNew Layout command creates an empty layout window. If any changes were made to the current lay:
a dialog asks if you want to save the changes before displaying the new layout window.

When the layout window is activelLayout menu is added to the menu bar. You can use the commands ir
this menu to place plots in the layout, arrange the plots, and add a background or frame to the layout.
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12.2 Placing Plots in the Layout Window

You can place up to 32 different plots in the layout window. Plots are added to the layout window using
Select PlotcommandI(ayout menu). Choosing this command displays a submenu that lists the plots that ¢
currently open, from newest to oldest. When you choose a plot from the list, it is placed in the layout winc

The name of the plot appears in the lower-left corner of the plot, as shown in Figure 12-2. This is for
identification purposes only; it is not included when you print or export the layout.

select Plot . ) [ELEG . Part Dot "

Plot 5 w3
Plot 4
Plot 3
Plot 2 *
Plot 1

LR

-]

0.4 T N T TR N T |
Flat & - rg";l. ke ! -
| |

Figure 12-1 Select Plot submenu Figure 12-2 Imported plot

As plots are added to the layout window, KaleidaGraph maintains a link between the cell in the layaut anc
position of the plot in th&elect Plotsubmenu. If a particular cell contains the first plot in the list, opening o
creating another plot will cause the cell to display this new plot.

Any time you open, create, or close a plot, it is possible for the plots in the layout to change positioas bec
the location of the plots in tt&elect Plotsubmenu has changed. For this reason, itis best if you open er crea
all of your plots before arranging them in the layout window.

It is also possible to use empty cells, shown in Figure 12-3, to organize the layout. These can be added
layout window by choosingayout > New Position The empty cells can be replaced at a later time by
clicking the cell and choosing a plot from tBelect Plotsubmenu.

FPasition #0
| ] | ]

Figure 12-3 Empty cell position

Note: If you open several plots in the Macintosh version but find that some of them are not listegshionthe
Layout submenu, you need to allocate more memory to the KaleidaGraph program.
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12.3 Setting Plot Size and Position

There are two methods available for setting the size and position of plots in the layout window. The first
method is to manually drag the plot to resize it or move it to a new position. The second method is-to do
click the plot to specify the size and position via the Plot Size dialog.

12.3.1 Manually Resizing the Plot

The plot size and position can be set directly in the layout window by clicking a plot and dragging. Wher
resizing a plot, théxis andFrame buttons in the Plot Size dialog determine whether to resize relative to th
axis or the frame.

When a plot is selected, object handles appear in one of two placesAWé&nselected in the Plot Size
dialog, object handles are displayed at the end of each axis.Rkéran is selected, object handles are ptace
at the corners of the plot frame. Figure 12-4 shows a plotAxithselected; Figure 12-5 shows a plot with
Frame selected (in the Plot Size dialog).

Tent Doto u Tent Ooto u
0.3 ol
= i z ,H_:
RISVA "o
0 0k
At L e R B B | .|:|_1.- T I T R T N
Flat & L - Flot & Tt ! -
] ]
Figure 12-4 Plot with Axis selected Figure 12-5 Plot with Frame selected

To manually resize the plot, drag one of the object handles. As you drag, a dialog appears in the upper-
corner of the layout window. This dialog (shown below) contains the current plot dimensions and axis ori
(offset).

Cin.) R Y
Offset: 1.50 1.50
Axis: S5.00 3S.00

Frame: 7.50 7.50

The aspect ratio of the plot is maintained as you resize the plot. By pr8h#ings you drag, it is possible to
resize the plot without maintaining the aspect ratio.
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12.3.2 Using the Plot Size Dialog

The size and position of the plots in the layout can also be controlled using the Plot Size dialog. This dia
shown in Figure 12-6, is displayed whenever you double-click a plot in the layout window. The settirgs in 1
dialog determine the size and location of the plot, as well as whether or not the aspect ratio of the plot is
maintained.

Plot Size

Eﬁ Same as Plot Window

O Fix Size i % Units: @ in. ) cm.
Paper: 7.66 10.13 FPaper—=
reesataaat %,
Origin: |0.08 1.31 Origin <" |1,
O Axis: 5.00 auto Axis |
- s : Frame =]
® Frame: 7.50 auto

(Cancel)

Figure 12-6 Plot Size dialog

The settings in the Plot Size dialog are discussed below:

* Same as Plot Window This setting forces the plot in the layout window to be the same size as tr
original plot. The location of the plot is controlled using @r&yin settings.

» Fix Size -This setting lets you specify the exact size and placement of the plot in the layout.

- ThePapervalues, listed for X and Y, are the horizontal and vertical dimensions of the printab
space on a sheet of paper.

- TheOirigin specifies the distance, from the upper-left corner of the print area to the upper-le
corner of either the axis or the frame of the plot (depending on which button is selected).

- TheAxis settings, when selected, indicate the length of the axes. If the Axis values are chang
the Frame values change proportionately.

- TheFrame settings, when selected, indicate the length of the frame. If the Frame values are
changed, the Axis values change proportionately.

Note: Typing the wordauto allows a floating dimension, while you specify the size of the
other dimension. This maintains the plot's aspect ratio. When both X and Y values a
entered, without usinguto for one of them, the aspect ratio is distorted, resulting in
ellipses rather than circles for the markers.

- TheUnits being used must be identified as either inches or centimeters.

256 12.3 Setting Plot Size and Position



Working with the Layout Window

12.4 Arranging Plots

TheArrange Layout command I{ayout menu) provides a fast and easy way to take the plots and
organize them in the layout window. The plots are arranged in the order they were added to the layout win
starting at the top of the page and working down from left to right. When you choasge Layout, the
dialog in Figure 12-7 is displayed.

Note: This command can only be used to arrange plots in the layout window. It does not have any affec

any other objects in the layout window.

Arrange Layout

Set the Plot Arrangement:

MNumber of Rows: 2

Mumber of Columns: 1

@ Maintain Aspect Ratio

Set the Plot Margins:
Units: E}in. f:cm.

Horizontal: 0.25

Vertical: 0.25

f Cancel ) M

Figure 12-7 Arrange Layout dialog

To arrange the plots in the layout window:

1.
2.
3.

Place all of the plots in the layout window.

Choosd ayout > Arrange Layout.

Enter the desired number of rows and columns into the Arrange Layout dialog. You can algo spe
the size of the margin around each of the positions in the layout.

Click OK. The layout window is divided equally, based on the number of rows and columns entere
The plots are automatically resized and placed into the positions.
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Figure 12-8 shows a layout window containing five plots in a random pattern. Figure 12-9 shows the sar
layout window after dividing the window into three rows and two columns usingrthage Layout

command.
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Figure 12-8 Before choosing Arrange Layout Figure 12-9 After choosing Arrange Layout

12.5 Overlaying Plots

You can use the layout window to position two or more plots on top of each other. These plots must have
same frame and axis dimensions. This is useful if you need to display a single plot with more than the
maximum number of variables allowed. By creating separate plots, you can overlay them to get the appea
of a single plot.

To overlay two or more plots:

1. Open or create all of the plots that you need to overlay. The plots must be identical in size for tf
to overlay properly. To ensure that the plots are of equal size, either éHobsdefine Layout
after creating the first plot or use the first plot as a template for creating any remaining plots. Yc
can also use thget Plot SizecommandPlot menu) for each plot to make sure the origin, axid, an
frame settings are identical.

2. Remove the text labels from all but one of the plots. The following two plots are used in this examy
Figure 12-10 shows a normal plot with all of its labels intact. Figure 12-11 shows a similarIplot wi
everything but the legend deleted.
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example #1

—o—Test #1 --e--Test #2
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Time
Figure 12-10 Sample plot Figure 12-11 Second plot with labels removed

Switch to the layout window.
Use theSelect PlotcommandI{ayout menu) to import the plots into the layout window.

Provided that all of the plots are identical in size, you can use the Align tool to overlay the pdots. T
is done by selecting the plots and using the Align tool to align either the edges or centers i both
horizontal and vertical directions. Figure 12-12 shows the result of overlaying the two sample pl

The layout window can then be printed, copied to the Clipboard, or saved in a variety of formats
You can also save this layout for future use.

example #1
——Test #1 --e--Test #2
7 ﬁ
6"
RN
o b WY
e LN \
1] B
2E “yY :
1% RS S
0o 2 4 6 8 10 12 14
Time

Figure 12-12 Result of overlaying two plots
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12.6 Adding a Background or Border

A background or border can be added to the layout window or to the plots in the layout window. Thegollow
sections explain how to add backgrounds and borders in the layout window.

12.6.1 Adding to the Layout Window

A background can be added to the layout window usin§éh&ackgroundcommandl(ayout menu). This
allows you to select a fill pattern for any part of the page not covered by a plot. It also lets you have a fre
around the entire layout.

Note: Text labels may or may not have the background displayed behind the tekraBkeBackground
command (in th&ormat menu of the Edit String dialog) controls what happens. When this camman
is turned on, the background is erased.

To add a background or border to the layout:

1. Choosd.ayout > SetBackground. The dialog in Figure 12-13 appears.

Background Selections

Color: E

Pattern:
Style:

f Cancel \ E OK a

Figure 12-13 Set Background dialog

2. Make your selections by clicking the appropriate section of each icon. The background is dontrol
by the Color icon and the Fill Pattern portion of the Pattern icon. The border is controlled byethe St
icon and the Pen Pattern portion of the Pattern icon. Section 9.9 explains the use of these icon:

3. ClickOK to apply the background or border to the layout window. Figure 12-14 shows a layout wi
a background applied. The text label at the tofHnase Backgroundturned on and the text labels
below each plot do not.
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Test Results
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Figure 12-14 Sample layout with background

12.6.2 Adding to a Plot in the Layout

It is possible for each plot in the layout window to have its own background and border. This is accamplis
by selecting the plot in the layout and using the Color, Pattern, and Style icons from the bottom of the tool

The background is controlled by the Color icon and the Fill Pattern portion of the Pattern icon. If a backgro
color is specified in the original plot window, these settings do not have any affect on the appearance of
plot. The border is controlled by the Style icon and the Pen Pattern portion of the Pattern icon.

Note: Any background applied to the layout is also applied to any plots whichNweselected for the
Fill Pattern and do not have a background color selected in the original plot window.
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12.7 Exporting the Layout

The contents of the layout window can be exported by copying the layout to the Clipboard, exporting the
layout to a file, or printing the layout.
12.7.1 Copying Layouts
To export a layout to the Clipboard:
1. Make sure the layout window to be exported is active.
2. Chooseédit > Copy Layout. A dialog is displayed to set the size and scaling of the exported imag

Note: If the Copy Selectioncommand is displayed in tlglit menu, something is currently
selected in the layout window. Do not use this command because it causes the image to t
lower resolution.

Make your selections in the dialog and cli2K .
The entire layout is now on the Clipboard in a Metafile (Windows) or PICT (Macintosh) fordhat ar
can be inserted into another program usingthgteor Paste Speciatommand.

12.7.2 Exporting the Layout to a File

KaleidaGraph is able to save layouts in a variety of different formats for inclusion in another program. If ¢
of these files is loaded into KaleidaGraph, it is treated as a picture. You cannot edit any parts of the picti
However, you can move and resize the image within the plot or layout window.

Note: For information on saving the layout in an EPS format, refer to Section 11.7.

To export a layout for use in another application:

1. Make sure the layout window to be exported is active.

2. Choosd-ile > Export and select the desired file format. A dialog is displayed to set the size and
scaling of the exported file.

Click OK after making your selections.
Name the file and select where it should be stored. Then Sawméto export the file to disk.

12.7.3 Printing Layouts
To print a layout:
1. Make sure the layout window to be printed is active.

2. To change page options, such as page orientation or paper size,Rrset tBetup (Windows) or
Page SetugMacintosh) command from tl&le menu.

3. Choosd-ile > Print Layout .
4. Review your printing options and cli€kint.

Note: The options in the Print Setup, Page Setup, and Print dialogs vary depending on the printer ¢
operating system.
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12.8 Opening and Saving Layout Files

Once you have created a layout, you can save the organization of the layout for future use. The layout f
stores the following information: size and position of the cells, the contents and location of any text label

objects, and the background settings.

The plots are not saved as part of the layout file; however, the cells are assigned position numbers base
the order of the plots in tHgelect Plotsubmenu. For example, if a cell contains the second plot listed in the

Select Plotsubmenu, the next time you open this layout file, the second plot $etbet Plotsubmenu will
automatically be loaded into this cell.

Note: To see the position numbers for each of the cells, open the layout file before opening or creating
plots. Any cells that show Position #0 are empty cells and will not automatically have plots loaded i

them.

To save a layout file:

1. With the desired layout as the active window, ch@ssee Layout Save Layout As or
Export > Layout from theFile menu.

2. Give the file an appropriate name and chave

To open a saved layout file:

1. Open or create the plots you want to display. There is a precedence for loading plots intotthe la:

window, as discussed earlier in this section.
2. Use theOpenorImport > Layout command File menu) to open the layout file you saved

previously. The plots are automatically positioned according to the layout. The backgroung and :

text or graphic elements are also displayed in the layout window.

12.9 Other Layout Window Features

12.9.1 Changing the View of the Layout Window

KaleidaGraph provides several magnification levels for changing the view of the layout window. To char
the magnification of the layout, click the Zoom drop-down menu in the lower-left corner of the layoutwindc
and choose the desired zoom level. The available zoom percentages are: 25, 50, 75, 100, 125, 150, 20(

and 400%.

12.9.2 Displaying Rulers and Grids in the Layout Window
To turn the rulers and grids on and off in the layout window:
1. With the layout window active, chooBéot > Ruler & Grids .
2. Click the appropriate check boxes to display the rulers, grids, or both.
3. Select the proper units that you want to use.
4. Click OK to return to the layout window.
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12.9.3 Switching Between Layouts

KaleidaGraph providesshow Layoutcommand in th&/indows menu which can be used to switch betwee
the default KG Layout and any other layouts that have been opened or created since the program was st
The active layout is listed first in the submenu. Older layouts are listed below the dotted line.

12.9.4 Deleting Items from the Layout

You can delete any unwanted items from the layout window in one of two ways. You can either select the |
and pres8ackspace(Windows) orDelete(Macintosh), or select the Eraser from the toolbox and click the
unwanted item. These methods work for plots or any other objects you want to delete.

12.9.5 Refreshing the Layout

The layout window utilizes th&uto Refresh command from th@lot menu. When this command is turned
on, the plots are updated whenever a change is made in the layout window. When Auto Refresh is turne
the plots are not updated and are replaced by placeholders in the layout. The plots are not redrawn until
Auto Refresh command is turned on again.

Turning this command off allows you to make several changes in the layout window without having to w
for the window to update after each change. This is particularly useful when arranging several plotg on a |
or when working with large data sets.
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Appendix A

This chapter provides an overview of the commands available in KaleidaGraph. For more detailed
information, including the options in the various dialogs, refer to the online help.

A.1 File Menu

New

This command creates a blank data window for entering data. By default, new data windows are createc
columns by 100 rows in size and are naath 1, Data 2, and so on. To change any of the attributes of
the data window, use tl@@lumn Format command Data menu).

Open

This command opens any KaleidaGraph file that has been previously saved. You can also open text an
Microsoft Excel files. If a plot or layout window is active, this command can import a variety of grapbics in
the window.

Merge

You can use this command to combine data from another file with the active data window. This commar
opens the data file and places it at the current row and column position. Files may be either Kaleida&Graph
files, Microsoft Excel files, or text files.

Note: If you exceed the 1000 column limit while merging files, only the number of columns neededto rea
the limit is added.

Close
This command closes the active window. Clicking the close box performs the same function.

Note: If you want to close the window without saving any changes, gitaiswhile either clicking the clas
box or choosingrile > Close/NoSave

Update & Return
Note: This command is only available in the Windows version of KaleidaGraph.

This command is displayed when editing an embedded OLE object. Choosing this command updates th
embedded plot and returns to the source document. If KaleidaGraph was open prior to editing the ©LE ol
or if other files were opened before choosing this command, the source document is not automatically
displayed.
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Save

This command saves the active data, plot, layout, or plot script window. Depending on which window is
active, aSave Data Save Graph Save Layout or Save Scriptcommand is displayed.

* Save Data- This command saves the data as a KaleidaGraph data file. If text format is desired, |
the Export command.

* Save Graph- This command saves the plot with its data, provided the data window is still fopen.
you want to save the plot using a different format, us&xp®rt command.

» Save Layout- This command saves the cell positions and background, as well as any text ar grar
objects in the active layout window. This command does not save the plots as part of the layout
Only the positions of the cells are saved.

*  Save Script- This command saves the active plot script. If a plot is used as the graphic template
is saved at the same time as the plot script file. In the Windows version, the plot has the same n
as the script, but with gpc file name extension. In the Macintosh version, the plot’s file name
contains the first 25 characters of the script’s file name, followeglbi;

Update
Note: This command is only available in the Windows version of KaleidaGraph.

This command is displayed when editing an embedded OLE object. Choosing this command sendsdhe up
object to the source document.

Save As

This command saves a copy of the current data, plot, layout, or plot script window. Depending on which
window is active, &ave Data AsSave Graph As Save Layout As or Save Script Ascommand is
displayed.

e Save Data As This command saves a copy of the data as a KaleidaGraph data file. If text form:
is desired, use thexport command.

» Save Graph As- This command saves a copy of the plot with its data, provided the data window
still open. If you want to save the plot using a different format, usexpert command.

* Save Layout As- This command saves a copy of the cell positions and background, as well as a
text or graphic objects in the active layout window. This command does not save the plotsfas pal
the layout file. Only the positions of the cells are saved.

* Save Script As- This command saves a copy of the active plot script. If a plot is used as the grapil
template, it is saved at the same time as the plot script file. In the Windows version, the plot has
same name as the script, but witkyac file name extension. In the Macintosh version, the plogs fil
name contains the first 25 characters of the script’s file name, followsudiaby

Import

You can use this command to open a variety of files from within KaleidaGraph. Use the submenu t& selec
type of document to be imported. The Open dialog is displayed, no matter which type of file you specify. O
files that are the same type as what you choose from the submenu are displayed.
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Export

You can use this command to save a variety of files from within KaleidaGraph. Use the submenu t& selec
type of document to be saved. The Save dialog is displayed, no matter which type of file you specify.

Preferences

You can use this command to control how various files are handled when you quit the program. Thigicomn
also controls some other general settings for the program.

Note: The settings for this dialog are saved as part of the Style file. If you cNewsefor the Style, you
must manually overwrite the default Style file by choogiilg > Export > Style.

Print Setup/Page Setup

This command controls printing options such as paper size and page orientation. The options available ir
dialog vary depending on which printer is selected and what operating system you are using. Under Wind
thePrint Setup command is displayed; on a Macintosh, Bage Setupcommand is displayed.

New Layout

You can use this command to create new layouts from scratch. Choosing this command displays an em
layout window. For more information on using the layout window, see Chapter 12.

Print

This command prints the contents of the active data, plot, or layout window. If the Macro Calculator or
Formula Entry window is active, you can print the active macro in the Calculator. Depending on which
window is active, &rint Data, Print Graphics, Print Layout, or Print Program command is displayed.

* Print Data - This command prints the entire data set, if a selection does not exist. A maximum c
15 columns may be printed on a single page.

*  Print Graphics - This command prints the contents of the active plot window.
* Print Layout - This command prints the contents of the active layout window.

* Print Bitmap - This command is only available in the Macintosh version of KaleidaGraph. This
command prints a bitmapped version of the graph. To print a bitmap 3tiésahile choosing th
Print Bitmap command from th&ile menu.

*  Print Program - This command prints the active program in the Macro Calculator.

Recent Files

This command displays a submenu that lists the last eight data or plot files that have been openedhor sa
KaleidaGraph. You can open a listed file by choosing its file name from the submenu.

Exit/Quit
This command closes the KaleidaGraph program and returns to the desktop. Under Windeéxits, the
command is displayed; on a Macintosh, het command is displayed.

KaleidaGraph saves any changes to the default Style, Macros, Script, and Layout files, depending on wi
specified in the Preferences dialogPtbmpt is selected for any of the items in the Preferences dialog and
changes have occurred to those particular items, a dialog is displayed.
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A.2 Edit Menu

Undo/Redo

TheUndo command causes the data, plot, or layout window to revert to its state prior to issuing the last
command or operation. If a command or operation cannot be undone, this command is unavailable and
namedCan’t Undo. If it is possible to redo an operation, thedo command changes Reda

Cut

In the data window, th€ut command removes a data selection and places it on the Clipboard. In thel plot a
layout windows, th&€€ut command removes objects, equations, and text labels that have been added to t
original plot. If you cut any part of the original plot, including the labels, titles, or legend, the entire plot is
placed on the Clipboard.

o Cutw/Titles - If Shift is pressedCut is replaced by ut w/Titles. This command includes the
column titles when you cut a data selection.

Copy

If the data window is active, tli@opy command places a copy of the data selection on the Clipboard. {f a plc
or layout window is active, th€opy Graph, Copy Selection or Copy Layout command is displayed.

» Copy W/Titles- If Shift is pressedCopy is replaced b opy w/Titles. This command includesdh
column titles when copying a data selection.

* Copy Graph - This command is available when the plot window is active and nothing is selectec
This command copies the contents of the plot window to the Clipboard as a Metafile (Windows)
PICT (Macintosh) image. You can then paste the plot into another program.

» Copy Selection- This command is displayed when any object is selected in the plot or layout
window. This command copies the selected object to the Clipboard. If you copy any part of the
original plot, including the labels, titles, or legend, a copy of the entire plot is placed on the
Clipboard.

* Copy Layout - This command is available when a layout window is active and nothing is selecte
This command copies the contents of the layout window to the Clipboard as a Metafile (Window
or PICT (Macintosh) image.

Paste

This command places the contents of the Clipboard into a data, plot, or layout window. When data is pa
into a data window, the data in the first row determines the column’s format. When data is pastedtnto a
or layout window, the data is placed in a table.

* Paste w/Titles- If Shift is pressed?asteis replaced byaste w/Titles This command includesdh
column titles when you paste a selection from the Clipboard into a data window.

Note: There is no difference between thasteandPaste w/ Titlescommands when selections are cut or
copied from KaleidaGraph’s data windows (using@ug, Copy, Cut w/Titles, or Copy w/ Titles
command). If the data on the Clipboard is not from a KaleidaGraph data wiRdstgandPaste w
Titles operate as described above.
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Clear

In the data window, choog&ear to delete all selected data cells. The cells below the selection shift up to fi
the void.

» Clear w/Titles - If Shift is pressedClear is replaced b¥lear w/Titles. This command deleteseth
column titles along with the data.

In a plot or layout windowClear removes the selected item from the window. This command does not affes
the contents of the Clipboard. You can also us@tukspace(Windows) orDeletekey (Macintosh) to
perform the same function.

Binary Mode/Text Mode

This command controls whether Gat andCopy commands use binary or text format to copy large amount
of data to the Clipboard. When copying 10000 cells or less, both a binary and text representation of the
are copied to the Clipboard. This occurs regardless of the Binary Mode/Text Mode setting.

Binary Mode is much faster and allows you to quickly move large amounts of data between data windov
Text Mode should be used if you need to copy more than 10000 cells and paste them into another prog

The active mode is listed in tiit menu and has a check mark in front of it. To switch between modes,
choose the mode that is currently active.

Select All

This command selects all objects in the current window. If a data window is &xleet Allmakes a data
selection that includes all cells containing data. Any empty cells embedded in the data are also included

Duplicate

This command makes a copy of selected text or objects in a plot or layout window. The copy is placed slig
below and to the right of the original. If you duplicate any part of the original plot, including the labels, title
or legend, the entire plot is duplicated.

Clear Data

This command clears the contents of an entire data selection. Only the data is removed; the cells are not d
as they are with th€lear command. You can also use Ba&ckspace(Windows) orDeletekey (Macintosh)
to perform the same function.

Paste Link
Note: This command is only available in the Windows version of KaleidaGraph.

This command pastes the contents of the Clipboard in the data window as a linked DDE object. The dat
pasted into KaleidaGraph maintains a reference to the source document so that when the original file cha
the changes are reflected in the KaleidaGraph data file.

Create Link
Note: This command is only available in the Windows version of KaleidaGraph.

This command creates a DDE link to data in a source document. The linked data maintains a reference
source document so that when the original file changes, the changes are reflected in the KaleidaGraph da
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Link Options
Note: This command is only available in the Windows version of KaleidaGraph.

This command controls whether the linked data is updated automatically or manually. By default, new i
are set to update automatically. This command can also be used to cancel a DDE link.

OLE Options
Note: This command is only available in the Windows version of KaleidaGraph.

This command is only displayed when editing an embedded OLE object. This command controls seme o
settings (size, scaling, and resolution) of the embedded object.

Hide Borders/Show Borders
Note: This command is only available in the Windows version of KaleidaGraph.

TheHide Borders command hides the borders surrounding linked data under Windows. Once you hide t
borders, the command change$Stmw Borders Use theShow Borderscommand to redisplay the borders

Edit Text

This command displays KaleidaGraph's text editing facility. The text editor is useful for editing the conter
of the Clipboard and other small editing tasks.

A.3 Gallery Menu

TheGallery menu lists the types of plots that can be created in KaleidaGraph. For more information on &
specific plot type, see Section 7.1 or refer to the online help.

A.4 Plot Menu

Axis Options
This command controls the limits, ticks, grids, and labels for the horizontal and vertical axes in the &ctive

Plot Style

This command controls the markers, fill patterns, line styles, and colors which are used in various plots
represent the plotted variables.

Auto Link

When this command is turned on, the plot automatically updates whenever a value is changed in the da
window. After changing a data value, moving to another cell causes the update to occur. All curve fits ar
error bars are automatically recalculated. WAato Link is turned off, the plot is not updated.

Update Plot

This command forces an immediate regeneration of the plot from the original data set. Clicking the Upd:
Plot button &j ) in the data window performs the same function.
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Auto Refresh

When this command is turned on, the plot or layout window is redrawn whenever a change is made. Wt
Auto Refreshis turned off, the plot or layout window is not redrawn until this command is turned on agail

Display Legend

When this command is turned on, the legend is displayed in the plot window. The legend can be remove
turning off this command or using tBackspace(Windows) orDeletekey (Macintosh) when the legend is
selected (which also turns off tBesplay Legendcommand). The Eraser tool removes the legend
permanently, without turning off this command.

Display Title

When this command is turned on, the plot title is displayed in the plot window. The plot title can bedremoxy
by turning off this command or using tBackspace(Windows) orDeletekey (Macintosh) when the title is
selected (which also turns off tBésplay Title command). The Eraser tool removes the plot title permanently
without turning off this command.

Display Equation

When this command is turned on, the results from curve fits that have closed form solutions (equations)
displayed in the plot window. This includes the General, Linear, Polynomial, Exponential, Logarithmic, a
Power curve fits. To change the precision of the results, ugmtkaion Label Format command Format
menu).

Error Bars

You can use this command to add horizontal and vertical error bars to all of the Linear plots, as well as
Probability, X-Y Probability, Horizontal Bar, and Column plots. Error bars illustrate the amount of error fc
the plotted data. They normally appear as lines extending from the data points, with caps on either end
represent the upper and lower values of the spread.

Add Values

When this command is turned on, the numerical values of bars or columns, or the percentage value of pie :
are automatically placed on the plot. This command affects Pie, Horizontal Bar, Stack Bar, Columnkand S
Column plots. The values can be removed by turning off this command or usBactspace(Windows)

or Deletekey (Macintosh) when the labels are selected as a group. The Eraser tool can be used to remo
individual labels.

The values may be moved as a group with the Selection Arrow, or individually with the Text tool. T® char
the format of the values displayed, chobsemat > Value Label Format.

Extract Data

This command displays the data used to create a saved plot. The Find Date@»utton () inthe plot window
also be used to extract this data. Bx¢ract Data command is unavailable if the data was not saved wdth th
plot or if it was already extracted.
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Define Layout

This command is used to save the basic characteristics of the current plot as a mini-template. Any new |
of that type have the same layout as the original. The layout saves the position of the legend, axes, and
the default style for the legend, and the size of the axes, frame, and legend.

Each plot type has its own layout. All layouts are saved in the Style file.

Set Plot Size
You can use this command to specify the exact size and position of the axes or frame for the active plot

Ruler & Grids
You can use this command to display a ruler and a grid in the plot and layout windows.

A.5 Data Menu

Overwrite Mode

When this command is selected, cells are automatically selected when you use the mouse or keybaard to
to a cell. Typing data into the current cell replaces any existing data.

Insert Mode

When this command is selected, clicking a cell does not automatically select the cell. Instead, a curgor is p
in the cell to edit the current value. To select a cell in Insert Mode, you must double-click the active cell.

Append Columns

This command appends the specified number of columns to the data window. If the current cell is in the
column of the data window, pressiRgght Arrow automatically adds a new column.

Insert Column
This command inserts an empty column to the left of the column currently selected.

Delete Column

This command removes selected columns from the data window. You can remove a single columrpor a g
of columns using this command.

Insert Row

This command inserts an empty row above the row currently selected. A row can be inserted in a single
column or a range of columns.

Delete Row

This command removes selected rows from the data window. You can remove an entire row or a data sele
from the data window.
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Add Rows

This command adds the specified number of rows to the data window. Rows are added in multiple$ of 1C
the active cell is in the last row of the data window, pressingtier (Windows),Return (Macintosh), or
Down Arrow key adds 100 rows to the data window.

Compress Rows

This command compresses a data window to its minimum size by deleting all empty rows that follow the
physical row of data. Rows are deleted in multiples of 100. A data window will never have less than 100 r¢

Go To Cell

This command is used to view an exact cell location in thevdatlow. Choosingso To Cell displays a
dialog to enter the row and column numbers of the desired cell. The data window automatically scroés to i
that cell position visible.

Column Format
This command is used to edit column titles and change the format of any column in the data window.

Posted Note

This command displays the Posted Note of the active data window. The same result can be obtained by

clicking the Posted Note buttoi=g) ) in the data window. The Posted Note can be used to store informe
about the active data set.

A.6 Functions Menu

Ascending Sort

This command sorts numeric or text data in ascending order (from low value to high value). You can sor
column, a range of columns, or any data selection.

Descending Sort

This command sorts numeric or text data in descending order (from high value to low value). Youaan sc
column, a range of columns, or any data selection.

Create Series

This command fills a selection in a data window with an arithmetic, geometric, or time series of data. Th
command does not generate a series in a Text column.

Transpose

This command converts columns to rows and rows to columns. For example, if a selection contains four
columns and 128 rows, it contains 128 columns and four rows after transposing the data.

Bin Data

This command provides a Histogram-like binning feature. The Bin Data dialog calculates the numiaer of
points within each bin, based on the number of bins and the specified data range. The results cande exj
in any one of three formats for plotting or for annotating a plot.
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Statistics

This command displays the statistics for the frontmost data window. The Statistics dialog provides a spili
screen display so that any two columns within the same data window can be compared.

Student t

This command performs a t-test on selected data. KaleidaGraph provides four types of tests: the siagle s:
t-test, the paired t-test, the unpaired t-test with equal variance, and the unpaired t-test with unequal variz

ANOVA

This command performs an analysis of variance (ANOVA) for the active data window. KaleidaGraph
provides four types of tests: one way ANOVA, two way ANOVA, one way repeated measures AN@VA, a
two way repeated measures ANOVA. In addition, four post hoc tests can be used to determine which
treatments have an effect or which groups are different.

Wilcoxon

This command can be used to perform three nonparametric tests for the active data window: the Wilcox
signed rank test, the Wilcoxon matched pairs test, and the Wilcoxon-Mann-Whitney test (also known as
Mann-Whitney test).

Kruskal-Wallis
This command performs a Kruskal-Wallis test to see if three or more groups are affected by a single fac

Friedman

This command performs a Friedman test to see if a single group of individuals is affected by a series of t
or more treatments.

Mask

This command masks one or more selected cells. Masked data is not plotted or used in curve fitsaln the
window, masked data is shaded (with a stipple pattern) to make it stand out from unmasked data.

Unmask
This command unmasks any masked data in the selected region of the data window.

A.7 Macros Menu

TheMacros menu lists three commands followed by a list of the macros stored in your Macros file. This
section contains an overview of the macros provided with KaleidaGraph. For more information about a
specific macro, refer to the online help.

Show Macros

This command can be used to add new macros to the menu, remove macros already present, and ¢earra
macros. A maximum of 100 macros can be stored in this menu at once.
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Note: The macros stored in tidacros menu are saved, by default, in a file cak&@Macros (Windows)
or KG Macros (Macintosh). This file is loaded each time you start KaleidaGraph. To open a custo
file, use theDpen or Import commands in th&ile menu.

Edit Macros
You can use this command to edit macros currently listed ikl#oeos menu.

Library

This command displays the contents of the current library. The library is a place where you can enter ali
or shorthand references for functions, variables, and constants. For more information on using the library,
to Section 6.8.

Default Macros

This section describes the default macros that are supplied with KaleidaGraph. If these macros are not |
in theMacros menu, see the troubleshooting section in the online help for instructions on adding them to
menu.

» Filter - This macro eliminates outliers from a varying curve. It computes a moving-average curv
with a user-defined window size as the reference curve for comparison against the data.

* Smooth- This macro computes a moving average of a curve. The resulting column of data is th:
average of tha-points surrounding the current data point. In this macroust be odd.

* Simplify - This macro masks any consecutive data points that do not differ from the last unmask
value by a certain error. Notice that this is the opposite of whéiltke macro does.

* Invert Mask - This macranasksunmasked data amthmasksmasked data in a single data column

* Integrate - Area - This macro finds the area under a curve, given a lower and upper limit and X-
data points describing the curve. The area is found by calculating the sum of the trapezoids fort
by the data points and, if necessary, interpolating the points forming the lower and upper limits.

* Integral - Curve - This macro finds the incremental area under a curve, given the X-Y data poin
describing the curve. The macro then generates a new curve. The area is the sum of the trapez
formed by the data points and the reference value.

» Derivative - This macro finds the incremental slope of a curve, given the X-Y data points describi
the curve. The macro then generates a new curve. The slope is calculated using the two-point s
formula.

« Series- This macro creates the serieg: X*X,, 3*X,, ... (by default, ¥=1).

* Unit Series- This macro creates the serieg: k+x,, 2+x,, ... (by default, ¥=1).

* T Series- This macro creates the seriegl2; ..., €, +€, ..., 12 (wheree=17(# of selected rows)).

* Sinc (5x)- This macro creates a column containing sin(5x)/(5x).

» abs(x)- This macro takes the absolute value of the selected column and replaces the columnin p

* Random#- This macro generates a series of random numbers between a lower and uppekelimit.
resulting series of numbers is stored in column O.
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Other Macros

The following macros are not in the default Macros file, but are storedlfietti® Sourcefolder as text files.
You may load these files into the Macro Calculator using eithéfihe Import > Program Text commaia
or theOpen command in the program editor of the Macro Calculator.

* View General- This macro displays the results of the previous General curve fit.
* View Covariances- This macro displays the covariances of the previous General curve fit.

» Paste Covariances This macro places the covariance/correlation matrix of the previous Genera
curve fitin the selected region of the data window. A group of cells must be selected beforegxecu
this macro.

A.8 Format Menu

Plot Extras

This command controls the length and thickness of several plot elements. You can also set some ofthe o
associated with Line and Column plots.

Plot Color

This command controls the frame, grid, interior, and background colors of the Nlohdfs selected for &
interior or background color, that portion of the plot is transparent.

X Label Format
This command controls the format of the labels on the X axis.

Y Label Format
This command controls the format of the labels on the Y axis.

Y2 Label Format
This command controls the format of the labels on the Y2 axis.

X2 Label Format
This command controls the format of the labels on the X2 axis.

Value Label Format

This command controls the format of any value labels on the plot. Value labels are displayed when you
the Add Values command Rlot menu) or add text error bars.

Equation Label Format
This command controls the format and precision of any curve fit equations on the plot.

Text Options

This command controls several options associated with text labels, including the default attributes wesed fo
various labels in the plot window.
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Polar Options
This command controls the grid type, data format, reference angle, and direction for Polar plots.

Curve Fit Options

This command controls several options associated with curve fits, including whether or not curve fits are
drawn to the axis limits.

Probability Options

This command controls the type of distribution used in Probability plots. You can choose between & linee
normal distribution.

Histogram Options
This command controls the bin size, reference value, and number of extra bins in a Histogram plot.

Step Options
This command controls the placement of the steps when using a Step plot.

A.9 Object Menu

Align
You can use this command to align selected objects in the plot or layout window. When using one ef the ¢
options, objects are aligned by their border centers, regardless of the thickness.

Up
This command moves one or more selected objects forward one level in the object order of a plot or lay
window, changing the draw order of the objects.

Bring To Front

This command moves one or more selected objects in front of all other objects in a plot or layout windov
changing the draw order of the objects.

Down

This command moves one or more selected objects backward one level in the object order of a plot or I
window, changing the draw order of the objects.

Send To Back

This command moves one or more selected objects behind all other objects in the plot or layout window
changing the draw order of the objects.

Group
This command combines two or more objects into a single object.

UnGroup
This command separates a previously grouped object into its original components.
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Edit Object

You can use this command to edit text, arrows, polygons, Bezier curves, tables, and plot axes. If a diffel
type of object is selected when you choose this command, a beep sounds to let you know that the selecte
cannot be edited.

Edit Colors

You can use this command to edit the colors on the palette, save a custom color file, load a saved color
or print the current palette. You can also reset the palette to its original defaults using this command.

Edit Arrow Heads

You can use this command to customize the height, length, and inset for each arrow style. You cah also
the arrowheads to their default settings using this command.

A.10 Curve Fit Menu

The Curve Fit menu lists the types of curve fits that can be applied within KaleidaGraph. For more informat
on a specific type of fit, refer to Section 10.1 or the online help. The following two commands are @ssocie
with the General curve fit. See Section 10.5 for more information on the use of these commands.

Edit General

This command can be used to add new fits to the submenu, remove fits already present, and rearrange
maximum of 16 curve fits can be stored in this submenu.

Library

This command displays the contents of the current library. One of the main reasons for using the library
form aliases or shorthand references for functions, variables, and constants. This is particularly useful fc
defining sections of a formula that exceed the 256 character limit in the Curve Fit Definition dialog for the
General curve fit. Section 10.5.7 provides some examples for defining curve fit equations in the library a
calling the definitions from the Curve Fit Definition dialog.

Note: Do not use the library to open text files containing saved curve fit definitions. These should loe ope
from within the Curve Fit Definition dialog.

A.11 Layout Menu

New Position

This command places an empty cell in the layout window. To place a plot into an empty cell position, cli
the cell and select a plot from tBelect Plotsubmenu.

Select Plot

You can use this command to place plots into the layout window. If you want to replace a plot or empty
in the layout, click the item to be replaced and choose a plot froBetket Plotsubmenu.
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Arrange Layout

You can use this command to arrange the plots in the layout window by specifying the number of rows ¢
columns you want to have. The layout window is divided into equal sections, with each plot occupying on
the divisions. The plots are arranged in the order they were added to the layout window, starting at the tc
the page and working down from left to right.

Set Background
You can use this command to set a background and border for the layout window.

A.12 Windows Menu

Hide Window

This command can be used to hide an open window. Hidden data and plot windows can be redisplayed
the Show DataandShow Plotcommands.

Show Data
This command can be used to bring any data window to the front.

Show Plot
This command can be used to bring any plot window to the front.

Show Layout

This command brings the selected layout window to the front. Each time you open or create a layout, it |
added to th&how Layoutsubmenu.

If a default layout has been saved (in the KG Layout settings file), this submenu will always contaim an it
calledKG Layout. It is not possible to permanently add layouts to this submenu. They are only rentembe
until you quit the program.

Clipboard

This command displays the Clipboard window, which contains the last item that was cut or copied. The
contents of the Clipboard remain intact until another selection is cut or copied. The contents also remain v
switching between programs. This allows you to easily transfer selections between programs.

Macro Calculator

This command displays the Macro Calculator. The calculator combines the RPN (Reverse Polish Notati
programming language with support for 1000 program steps to give you a number of ways to mangulate
transform data. Refer to the online help or the Macro Calculator online manual (on the CD-ROM) for mo
information on the Macro Calculator.

Formula Entry

This command displays the Formula Entry window. See Chapter 6 for information on using the Formula El
window.
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Plot Script

This command can be used to create a number of plots at once that all have the same characteristics. S
Section 7.4.3 for information on using the Plot Script command.

Show All Plots
This command displays all open plot windows at once.

Hide All Plots
This command hides all open plot windows at once.

Close All Plots

This command closes all open plot windows at once. A dialog appears if any of the plots contain unsave
changes.

Close All Data

This command closes all open data windows at once. A dialog appears if any of the data windows conte
unsaved changes.

Menu Shortcuts

This command can be used to add or change keyboard shortcuts for commands in KaleidaGraph. Thes
shortcuts are saved as part of kcros file.

Rename

This command can be used to edit the name of the data, plot, or layout window, without having to save
disk.
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Appendix B

KaleidaGraph maintains four settings files to save the modifications made to the program. These files ar
opened each time you start KaleidaGraph, provided they are in the correct location and have the correc
name. If a settings file has a different name or is located in a different directory, the file is skipped.

8.1 Style Files

Style files contain the settings for most of KaleidaGraph’s dialogs. Any changes made to the original defa
such as text attributes, plot layout, and dialog settings, are saved in the Style file.

A default Style file is automatically opened each time KaleidaGraph is started. This way you can save th
settings and have them opened the next time you use the program. The name and location of this file di
between the Windows and Macintosh versions of KaleidaGraph.

* Windows: The default settings file is nam&&Style. This file must be in the same directory as
KaleidaGraph for it to be opened.

* Macintosh: The default settings file is nam&¢ Style. This file must be in the KaleidaGraph
Preferences folder or in the same folder as KaleidaGraph for it to be opened. The KaleidaGrapt
Preferences folder is located in the Preferences folder (in the users Library folder under OS X o
the System Folder for OS 9 and earlier).

Custom Style files can be created by choo#iihgy> Export > Style. These files can be opened by choosing
Open or Import > Style from theFile menu. All of the settings change to reflect the contents of the new
Style file.

B.2 Macros Files

Macros files contain the macros in tdacros menu, the contents of the library, any formulas assigned to th
function buttons in Formula Entry, the settings in the Text File Input Format dialog, the keyboard shortct
and the curve fits in th&eneral submenu.

A default Macros file is automatically opened each time KaleidaGraph is started. This way you can save
settings and have them opened the next time you use the program. The name and location of this file di
between the Windows and Macintosh versions of KaleidaGraph.

* Windows: The default settings file is nam&&Macros. This file must be in the same directory as
KaleidaGraph for it to be opened.
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* Macintosh: The default settings file is nam&& Macros. This file must be in the KaleidaGraph
Preferences folder or in the same folder as KaleidaGraph for it to be opened. The KaleidaGrapt
Preferences folder is located in the Preferences folder (in the users Library folder under OS X o
the System Folder for OS 9 and earlier).

Custom Macros files can be created by chooBiteg> Export > Macros. These files can be opened by
choosingOpen, Import >NewMacros, orimport >Append Macrosfrom theFile menu. All of the affecie
menus and options change to reflect the contents of the new Macros file.

3.3 Layout Files

Layout files contain the cell positions and background, as well as any text or graphic objects in the activ
layout window. These files do not save the plots as part of the layout file. Only the positions of the cells
saved.

A default Layout file is automatically opened each time KaleidaGraph is started. This way you can save
layout and have it opened the next time you use the program. You can access the default layout by cho
Windows > Show Layout>KG Layout. The name and location of this file differs between the Windows an
Macintosh versions of KaleidaGraph.

* Windows: The default settings file is nam&&Layout . This file must be in the same directory as
KaleidaGraph for it to be opened.

* Macintosh: The default settings file is nam&e Layout. This file must be in the KaleidaGraph
Preferences folder or in the same folder as KaleidaGraph for it to be opened. The KaleidaGrapt
Preferences folder is located in the Preferences folder (in the users Library folder under OS X o
the System Folder for OS 9 and earlier).

Custom Layout files can be created by chooSiage Layoutor Export > Layout from theFile menu whe
a layout window is active. These files can be opened by choGgieg or Import > Layout from theFile
menu. The layout opens into a new window, displaying any items that were saved as part of the layout.

B.4 Script Files

Script files contain the settings and group selections from the Plot Script window.

If one has been created, a default Script file is automatically opened each time KaleidaGraph is started.
way you can save the plot script and have it opened the next time you use the program. The name @and lot
of this file differs between the Windows and Macintosh versions of KaleidaGraph.

* Windows: The default settings file is nam&@Script. This file must be in the same directory as
KaleidaGraph for it to be opened.

* Macintosh: The default settings file is nam&& Script. This file must be in the KaleidaGraph
Preferences folder or in the same folder as KaleidaGraph for it to be opened. The KaleidaGrapl
Preferences folder is located in the Preferences folder (in the users Library folder under OS X o
the System Folder for OS 9 and earlier).

Custom Script files can be created by chooSage Scriptor Export > Script from theFile menu when té
Plot Script window is active. These files can be opened by cho®gieg or Import > Script from theFile
menu. The Plot Script window changes to reflect the contents of the new Script file.
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Appendix C

This chapter lists the shortcuts available for selecting plot tools and making changes to plot elemeynts dir
from the toolbox. The online help contains information about the other kinds of shortcuts available in
KaleidaGraph.

C.1 Shortcuts for Selecting Plot Tools

The table below lists the keyboard shortcuts available for selecting the various plot tools.

To: Press:
Select the Selection Arrow Spacebar
Select the Text tool T

Select the Line/Arrow tool L

Select the Box tool 1

Select the Rounded-Rectangle tool 2
Select the Oval tool 3

Select the Polygon tool 4

Select the Arc tool 5

Select the Bezier curve tool 6

Activate whatever Object tool is selected in the pop-up menu O

Select the Table tool A

Select the Eraser tool E

Select the Identify tool I

Select the Data Selection tool S
Select the Zoom Selection tool Z
Activate the last tool selected Ctrl (Windows) or

3 (Macintosh)
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C.2 Changing Axis Options from the Toolbox

on the desired axis. The bottom portion of the toolbox will display the icons shown to the ri

_.2.1 Exchanging and Removing Axes
To exchange or remove axes:

Before using the toolbox to change the axis options, an axis must be selected by clicking t—
]
H

1. Select the desired axis.
2. Click the first Axis Options icon to display the pop-up menu shown below.

@J Swap H& ¥

No ARis

3. TurnonSwap X & Y to exchange the X and Y axesNw Axis to remove the selected axis and its
tick marks.

=.2.2 Axis Scaling, Reversing, and Auto Limits
To change scaling, reverse an axis, or return to auto limits:
1. Select the desired axis.
2. Click the second Axis Options icon to display the pop-up menu shown below.

HN [ Log

~ |vLinear
Reverse

v AutoScale
Ma jor 4
Minor >
#Format )

3. Choosd.og orLinear to change the axis scaling, turnRaverseto reverse the axis, or turn on
AutoScaleto return to the limits originally calculated by KaleidaGraph. The rest of the options ar
discussed in Sections C.2.4-C.2.6.

Z.2.3 Linking Axes
To link the X2 or Y2 axes:
1. Selectthe X2 or Y2 axis.

2. Click the second of the two Axis Options icons to display the pop-up menu shown below.
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HZ§ Lag
Vinaar

Rpupria
Bulnkoaip

Ma jor 4
Minor 4
#Format )
Link 4

3. Choosd.ink to display the submenu shown below.

No Ticks, No Labels
H ARis, No Labels
H Axis, H Labels
v Custom ARis, Custom Labels

4. Choose the type of link to be used for the selected axis.
=.2.4 Tick Marks
To change the display of tick marks or let KaleidaGraph calculate the number of ticks:

1. Select the appropriate axis.
2. Click the second of the two Axis Options icons to display the pop-up menu shown below.

Ral [ Log

~ |/Linear
Reverse

v AutoScale
Major 4
Minor >
#Format )

3. ChooseMajor or Minor to display a submenu that contains the tick mark options. The submenu:
for Major and Minor are identical.

v Auto
Grid
Solid
Inside

v Outside

4. Use thdnside andOutside commands to change how the ticks are displayed. Tufutmnto hawe
KaleidaGraph calculate the number of tick marks displayed on the selected axis.
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=.2.5 Grid Lines
To change how the grid lines are displayed:

1. Select the appropriate axis.
2. Click the second of the two Axis Options icons to display the pop-up menu shown below.

LXK | Log

v Linear
Reverse

v AutoScale
Major 4
Minor >
¥Format 4

3. ChooseMajor orMinor to display a submenu that contains the grid line options. The submenus ft
Major and Minor are identical.

v Auto
Grid
Solid
Inside

v Outside

4. Turn onGrid to display a gray (dotted) line 8olid to display a solid line. If both items are tudne
off, grid lines are not displayed.

Z.2.6 Axis Labels
To change the display of the axis labels:

1. Select the desired axis.
2. Click the second of the two Axis Options icons to display the pop-up menu shown below.

Hg Log

~ |/Linear
Reverse

v AutoScale
Ma jor 4
Minor 4
#Format )

3. Chooséf Formatto display a submenu that contains the display options. The options in the subme
depend on the format of the data plotted along the selected axis. The following three figures sh
the submenus that appear for Numeric (Float, Double, or Integer), Date, and Time formats.
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4.

C.3 Changing Plot Style from the Toolbox

v General
Fined
Scientific
Engineering

v Trailing Zeros
Show Comma's
Show Prefix

v Show Suffiy

Numeric formats

v month/d/y

m/d/y
d-month-y
d-m-y
month/d/y H:M:S
m/d/y H:M:S
d-month-y HM:S
d-m-y H:M:S
y/m/d
y/month/d
y-month-d
y/m/d H:M:S
y/month/d H:M:S
y=-month-d H:M:S

2TV

Date formats

Time formats

Using these options, you can change the format of the axis labels as well as display trailing zer
commas, a prefix, or a suffix. Changes are based on the current settings in the appropriate Lab
Format dialog fFormat menu).

Make the desired changes to the submenu.

Before using the toolbox to change the variable options, a plot symbol must be selected i
legend by clicking twice on the symbol. The bottom portion of the toolbox will display the P,
Style icons shown to the right.

_.3.1 Variable Color
To change the variable color from the toolbox:

1.
2.

Select a plot symbol in the legend.
Click the Variable Color icon to display a color palette containing the current color choices.
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Dariable Color

3. Select a different color from the palette.
_.3.2 Marker Type, Size, or Number of Markers
To change the marker type, size, or number of markers displayed:

1. Select a plot symbol in the legend.
2. Click the Marker icon to display the pop-up menu shown below.

Mark n::: O« |x|+]|a | . Y| o
mlEe|-|ofo & | a | =
Bla|lo|lo|e|n|n|a|d b |Ear

Size| 0 | 2 [ 2|4 |2 [0 14|16 |20 |22 |26 (20
Hum| N |al| 2 |3 | 4[5 10|15 |20 | 30 | S0

3. Select a different marker type, size, or number from the pop-up menu.

Z.3.3 Fill Pattern
To change the fill pattern of the variable:

1. Select a plot symbol in the legend.
2. Click the Fill Pattern icon to display the pop-up menu shown below.

Fill

3. Select a different fill pattern from the pop-up menu.
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_.3.4 Variable Line Style or Width
To change the variable’s line style or width:
1. Select a plot symbol in the legend.

2. To change the line style, click the left portion of the Style icon and select a different line style. T
active line style is enclosed in a dotted box.

3. To change the line width, click the right portion of the Style icon and select a different line width
The active line width is enclosed in a dotted box.

e —— N

Hairline :
0s
1.0
1.5
2.0
25
320
35
4.0
5.0

Line Style pop-up menu Line Width pop-up menu

C.4 Changing Plot Color from the Toolbox

Before using the toolbox to change the plot colors, either the plot frame or an axis must be selected. If tf
frame is selected, you can edit the interior and background colors. If an axis is selected, you can change
frame and grid colors.

Z.4.1 Interior and Background Colors

To change the interior or background colors from the toolbox:

toolbox will display the icons shown to the right.

The Color icon controls the interior and background color. It consists of two sectio
an interior color icon (upper left) for setting the plot’s interior color, and a

1. Click any of the axes once to select the plot’s frame. The bottom portion of the !}
background icon (lower right) for setting the background color. —

2. Click one of the icons in the palette to display a color palette containing the color choices.
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Interior Color

3. Select a different color from the palette.

To make the interior or background of the plot transparent:
1. Click any of the axes once to select the plot's frame. The bottom portion of the toolbox will displ:
two icons.
2. Click the bottom icon to display the following pop-up menu.

@J vNo Interior

vNo Background

3. Turn on either of the commands in this pop-up menu to make that portion of the plot transparer

Z.4.2 Frame and Grid Colors
To change the frame or grid colors from the toolbox:

1. Select one of the plot's axes. The bottom portion of the toolbox will display the ica _
shown to the right.
]

The first icon controls the frame and grid color. It consists of two sections: a fran m
color icon (upper left) for setting the plot's frame color, and a grid icon (lower righ

for setting the grid color.
2. Click one of the icons in the palette to display a color palette containing the color choices.

——

Frame Color
N O
o
L]
L]
.

3. Select a different color from the palette.
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C.5 Changing Text Attributes from the Toolbox

Holding down the mouse button after clicking the Text tool displays the pop-up menu shown belown You ¢
use this pop-up menu to change the attributes of selected text objects directly from the toolbox. If & sele
is not present in the plot window, the default attributes can be set for any text labels created with the Text

ERJ Font

>
Size >
Style »
Color >
Rotation 4
Justification 4
Erase Background

To change the attributes of a text label directly from the toolbox:

1. Select the label(s) to be modified.

Individual labels are selected by clicking the label once with either the Text tool or Selectior
Arrow.

Legend text is selected by clicking the label once with the Text tool.

Axis or value labels are selected as a group by clicking any of the labels in the group with tl
Selection Arrow. They may also be selected individually by clicking with the Text tool.

Multiple text labels can be selected by presShit and clicking each label with the Selectio
Arrow.

All of the text labels can be selected at once by chod&iitg> Select All Everything in the
plot is selected, but changes made using the Text tool only affect text objects.

Click the Text tool and hold down the mouse button to display the pop-up menu.

Choose any of the commands in the pop-up menu. Choosing any of the commandsrageept
Background displays a submenu that contains the options for that item.

4. Continue making selections from the pop-up menu until all of the labels are set up as desired.

To set the default attributes:

1. Verify that a selection is not present in the plot window.

2. Click the Text tool and hold down the mouse button to display the pop-up menu.

3. Choose any of the commands in the pop-up menu. Choosing any of the commandsrageept
Background displays a submenu that contains the options for that item.

4. Make the desired changes in the pop-up menu.

Any text objects that you create with the Text tool have these attributes. The attributes that you set are s
as part of thé&tyle file. You can also use tAext Options command format menu) to set the defaults for
standard text labels.
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Appendix C

This chapter provides information on the methods and equations used in different areas of the program.

D.1 Box Plot Definition

Each box encloses 50% of the data with the median value of the variable displayed as a line. The top ar
bottom of the box mark the limits of + 25% of the variable population. The lines extending from the top a
bottom of each box mark the minimum and maximum values within the data set that fall within an accept:
range. Any value outside of this range, called an outlier, is displayed as an individual point.

Note: Outliers are used in the calculations for the Box plot. Removing outliers changes the entire plot. Y
do not have any control over the marker used to represent outliers.

} Interquartile Distance (IQD)

Upper Quartile (UQ) —

Median
Lower Quartile (LQ) ——

Outlier —— ©
Figure D-1 Box plot terms

 Median - The data value located halfway between the smallest and largest values.

* Upper Quartile (UQ) - The data value located halfway between the median and the largest data
value.

* Lower Quartile (LQ) - The data value located halfway between the median and the smallest dat
value.

* Interquartile Distance (IQD) - The distance between the Upper and Lower Quartiles (UQ - LQ).
* Outliers - Points whose value is either:
greaterthan UQ + 1.5*1QD or lessthan LQ -1.5*1QD
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D.2 Statistics Equations

RMS (Root Mean Square)

n = number of data points Mean
i = current data value (from 1 to n) N "
X = mean of the data _1
nz [ 2% }
= i=1
Standard Deviation Standard Error Variance
o StandarDeviation ", )
2 c_
z Xi —n(X) Jn 'lel n(x)
| =
n-1

i=1
n-1

Skewness Kurtosis

)_(

_Sik

15 0 %Z s

D.3 Student t-Test Equations

i and y = current data value (from 1 to N)

X = mean of the data N = number of data points

t value (single sample)
X — TestValue

- StandarcError(x)

t value (paired data)
Xa—Xg
Sp

t =

o - JVar(xA)+Var(xB)—2COW&,xB)
| =
N

CoV( Xy, Xg) = N 1 z (xA xA)(xB —Xg)
i=1
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t value (unpaired data with equal variance)

¢ = Xp—Xp
Sp
_ 2 _ 2
Z (X —Xa) + ZD(Xi_XB)
s = TOA T B Di+iD

t value (unpaired data with unequal variance)
- Xa %
JVar(x,)/ N+ Var(xz)/ Ng

Correlation

Z (X =x)(y; =V)

le (Ixi )2 Jz(yi —9)2

F value

LargerVariance
SmallerVariance

D.4 Statistical References

Wilcoxon Signed Rank, Wilcoxon-Mann-Whitney, Kruskal-Wallis, and Friedman Tests

Siegel, S. and Castellan, N. J. Jr. Nonparametric Statistics for the Behavioral Sciences. McGraw-Hill, Ne
York (1988).
Zar, J. H. Biostatistical Analysis. Prentice-Hall, Upper Saddle River, NJ (1999).

One Way ANOVA, Two Way ANOVA, and Tukey HSD Tests

Zar, J. H. Biostatistical Analysis. Prentice-Hall, Upper Saddle River, NJ (1999).
Neter, J., Kutner, M. H., Nachtsheim, C. J., and Wasserman, W. Applied Linear Statistical Models. McGr
Hill, New York (1996).

Wilcoxon Matched Pairs and Dunnett Tests
Zar, J. H. Biostatistical Analysis. Prentice-Hall, Upper Saddle River, NJ (1999).

One Way Repeated Measures ANOVA, Two Way Repeated Measures ANOVA, Bonferroni,
and Holm Tests

Neter, J., Kutner, M. H., Nachtsheim, C. J., and Wasserman, W. Applied Linear Statistical Models. McGr
Hill, New York (1996).
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D.5 Curve Fit References

General Curve Fit

Press, W. H., Flannery, B. P., Teukolsky, S. A., and Vetterling, Wuimerical Recipes in @ambridge
University Press, New York (1988).

Linear, Polynomial, Exponential, Logarithmic, and Power Curve Fits
Beyer, W. H.Standard Mathematical TableERC Press, Cleveland (1976).

Smooth Curve Fit
Stineman, R. W. A consistently well-behaved method of interpola@icrative ComputingJuly (1980).

Weighted Curve Fit

Chambers, J. M., Cleveland, W. S., Kleiner, B., and Tukey, Bré&phical Methods for Data Analysis
Duxbury Press, Boston (1983).

Cubic Spline Curve Fit

Press, W. H., Flannery, B. P., Teukolsky, S. A., and Vetterling, Wummerical Recipes in @ambridge
University Press, New York (1988).

Interpolate Curve Fit
Stineman, R. W. A consistently well-behaved method of interpolaficrative ComputingJuly (1980).
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D.6 Pearson’s R and Chi Square Equations

X2 = Chi Square iy= actual value X= calculated value

o; = weight Yy =mean of actual values X = mean of calculated values

Pearson’s R (Least Squares curve fits)

Z (X, =X)(Y; =)

ne A
JZ(X‘_X)Z szi—y)z

Pearson’s R (General curve fit)

R = 1-— X—2
ZGi(yi—Y)z

Chi Square
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active window: The frontmost window on the desktop. The active window’s title bar is highlighted.

Align tool: A tool used to align a group of selected objects in the plot or layout window.

analysis of variance (ANOVA): A statistical test that compares the means of two or more groups for a
statistically significant difference. KaleidaGraph provides four ANOVA tests: one way, two way, one way
repeated measures, and two way repeated measures.

anchor point: An endpoint on a segment of a Bezier curve. Anchor points contain direction points antl tang
lines. The position of the anchor points and their direction points determine the shape of the curve segmr

anchor tick: The anchor tick specifies the value from which all other major tick marks are calculated. Wh
placing major ticks at a specific interval, the interval is counted from the value of the anchor tick. This tic
does not have to be at the edge of the axis; it can be placed anywhere.

AppleScript: A system-level scripting language available on the Macintosh. It is used to automate proces
within programs that support AppleScript.

Apple Event: A system-level command sent between programs. The command tells the destination prog
to perform a specific operation.

Arc tool: A tool used to draw arcs in the plot or layout window.

axis: One of the horizontal or vertical lines in a plot along which values or categories are plotted.

axis labels:Labels that display the values associated with the major tick marks on the plot.

axis titles: Titles that are used to identify which variable is plotted along an axis. The titles are takerefrom
column names being plotted. If multiple variables are plotted on the same axis, the title comes from the
column being plotted.

background color: The color KaleidaGraph uses to represent white pixels in fill and pen patterns.

Bezier curve:A curve made up of one or more segments. Each segment is defined by four points: two anc
points, which determine the endpoints, and two direction points, which determine its shape.

Boolean:A value that results from evaluating an expression. The value can be either true (non-zero) or f:
(zero).

Box tool: A tool used to draw squares and rectangles in the plot or layout window.
cell: The basic unit of a data window where values are entered and stored.

Clipboard: A window that contains the last selection that was cut or copied. The contents remain until th
next time you cut or copy a selection.
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column: In the data window, a vertical line of cells. A maximum of 1000 columns are available. In aacolun
plot, columns are the vertical bars that represent the data values.

column title: The name identifying a column in the data window.

column numbers: The numbers located to the left of the column titles, used to identify each column. The
column numbers are used by Formula Entry and the Macro Calculator during calculations. These numb
change when a selection is made in the data window.

Command key: This key @& ) enables you to use keyboard shortcuts to choose commands on a Macinto
computer.

comments:Notes added to a macro or function to make it easier to follow.

Ctrl key: This key enables you to use keyboard shortcuts to choose commands under Windows.

curve fitting: The process of applying one of 10 different types of fits to a variable in the plot window. Th
fits can be used to find an equation for the data, to smooth the curve between the points, or to seeyhow cl
the data compares to a specific equation.

Data Selection tool:A tool used to select a portion of the data on a plot for further plotting and analysis.

data window: A window containing a spreadsheet used to enter and store data for plotting and analysis.

default settings: Settings that KaleidaGraph uses unless you specify different settings. You can save the
current settings as default settings by chooBileg> Export > Style.

degrees of freedomThis is a measure of the sample size, which affects the power of the statistical test.
delimiter: A character used to separate data within a text file; for example, tabs, spaces, or commas.
Dynamic Data Exchange (DDE): A feature that is used to create a link between data in a source docume
and a KaleidaGraph for Windows data window. If the data in the source document changes, the data wir

updates to reflect the changes.

Eraser tool: A tool used to delete text and other objects (such as lines, boxes, and pictures) from the plo
layout window.

error bars: Vertical or horizontal lines on a plot that illustrate the statistical error of the data.

extract: To retrieve the original data from a plot which was saved with data. You can use eiteeralce
Data command or the Find Data buttcB8 ( ) to display the plot's data.

fill pattern: A pattern chosen from the pattern palette to fill a selected object.

Find Data button: This button B ) is located in the upper-right corner of the plot window. Clicking this
button displays data windows referenced by the plot. If the data is archived in the plot, the data windows
extracted and displayed.
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foreground color: The color KaleidaGraph uses to represent black pixels in fill and pen patterns.

format: How the data in a column is displayed. Each column has its own format, which controls the way
values are displayed and used in a plot.

formula: A sequence of values, column references, memory references, functions, or operators that gen
data from existing data.

Formula Entry: A window that is used to enter and execute algebraic formulas which operate on the act
data window.

formula script: A program written in the Posted Note of the Formula Entry window. Formula scripts can
automate the process of opening data, creating plots, and exporting plots to disk or to a printer.

frame: The line surrounding a bar, column, pie wedge, legend, or object in the plot or layout window.
Gaussian equation/An equation of the forrm1+m2*exp(—(m0—-m3)*(m0—-m3)/(m4*m4)) A good startig
value for m1 is the value that the tails of the curve approach for large values of |x|. The maximum of the ci
can be used for m2. The mean of the data is a good guess for m3. The bell-width is a good guess for m
grid lines: Horizontal or vertical lines that may be displayed at the major and minor tick marks.

group: To combine two or more objects so that they act as a single object.

handles:Points at the corners of an object’s boundary which can be used to modify the size and shape o
object.

Home button: This button (®™=E ) is located in the upper-left corner of the data window. Clickuittisn b
return the data window to its origin (row 0, column 0).

Identify tool: A tool used to find coordinates of points on a plot.

indexed data:A type of data format where a factor column contains the group names, and one or more
columns contain the corresponding data values for each group.

insertion point: The blinking vertical line that appears whenever you click within a cell or a text dialog.
justification: The method used to align text and labels. You can left, center, or right justify text and label:

layer: A separate part of the plot window used to organize objects. You can create plots with several lay
with each layer containing different objects.

Layout file: A settings file that contains the cell positions and background, as well as any text or graphic
objects in the active layout window.

Layout window: A window used to place multiple plots on a single page. Text, tables, and other objects i
be placed anywhere in the layout window. The page may be copied to the Clipboard, saved in a variety
formats, or printed.

legend: The portion of the plot that contains symbols and labels used to identify each variable in a plot.

301



CaleidaGraph

library: Used to create and store shorthand references for functions, curve fits, constants, and variables
Line/Arrow tool: A tool used to add lines or arrows to the plot or layout window.
macro: An RPN program that performs a series of calculations on the active data window.

Macro Calculator: An RPN calculator which can be used to write and execute macros that operate on th
active data window.

Macros file: A settings file that contains the macros in Mecros menu, the contents of the library, any
formulas assigned to the function buttons in Formula Entry, the settings in the Text File Input Format dial
the keyboard shortcuts, and the curve fits inGle@eral submenu.

major ticks: Marks that display the major divisions along an axis.

marker: A symbol which represents a single data point in the plot window.

Metafile: A Windows file format used by graphics programs to transfer documents to different programs.
minor ticks: Minor ticks display the divisions between the major tick marks.

nonparametric tests: Statistical tests that do not require the data be normally distributed. These tests opel
on the ranks of the values. Examples of nonparametric tests include the Wilcoxon, Kruskal-Wallis, and

Friedman tests.

object handles:Small squares that appear when an object is selected. The object can be resized by drac
these handles.

Object Linking and Embedding (OLE): A feature that can be used to embed a KaleidaGraph for Window:
plot in another application. To edit an embedded plot, double-click the plot to start KaleidaGraph and mz
changes.

Oval tool: A tool used to draw circles and ovals in the plot or layout window.

overlay: To place multiple plots on top of each other in the layout window to get the appearance of a sin
plot.

P value: This value is a probability, with a value that ranges from zero to one. It is used to determine if th
is a statistically significant difference in the groups being analyzed. If this value is below a certain level
(usually 0.05), the conclusion is that there is a difference between the groups.

parametric tests: Statistical tests that assume the samples are drawn from populations that are normally
distributed. Examples of parametric tests include the t-test and analysis of variance (ANOVA).

pen pattern: A pattern given to the line segments of an object.
PICT: A Macintosh file format used by graphics programs to transfer documents to different programs.

plot script: A series of data selections from any number of data windows that are used to create muttiple p
at once. A plot script is created in the Plot Script window.
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plot title: The name of the graph. By default, its name is taken from the name of the data window.

plot window: Any window that contains a plot. Plots are created by choosing a plot type from the Gallery
menu. When the plot window is active, certain menus are displayed that only affect the plot window.

Polygon tool: A tool used to draw an object with any number of sides in the plot or layout window.

post hoc testsPost hoc tests (also known as multiple comparisons) are used to isolate the differences betv
groups when performing a one way or one way repeated measures ANOVA. KaleidaGraph provides the
following post hoc tests: Tukey HSD, Bonferroni, Holm, and Dunnett.

Posted Note:A text editor available in both the data and Formula Entry windows. In the data window, it is
used to enter information about the current data set. In Formula Entry, it can be used to write a multi-line
formula or a script to automate the plotting process.

raw data: A type of data format where the data values for each group are placed in separate data colum
residual: The difference between an actual data value and a mean or other estimated value.

Rounded Rectangle toolA tool used to draw squares and rectangles which have rounded corners.

row: A horizontal line of cells. A maximum of 1 million rows can be displayed in the data window.

row numbers: The column of numbers that appear on the left side of every data window.

Script file: A settings file that contains the settings and group selections from the Plot Script window.

Selection Arrow: A tool used to select, move, and resize objects. This tool is also used to select an obje
properties from pop-up menus.

shift-click: To click the mouse button while pressi@gift. This technique is used to select multiple objects
or deselect individual objects.

sort key: A column that contains the values you want to sort by. You can specify three sort keys atia time
each sort.

Style file: A settings file that contains the settings for most of KaleidaGraph'’s dialogs. Any changes made
the original defaults, such as text attributes, plot layout, and dialog settings, are saved in the Style file.

Table tool: A tool used to create tables of data within the plot or layout window.

template: Any plot that is used as a base for creating new plots. The new plot has the same characteristi
the template.

Text tool: A tool used to create and edit labels in the plot or layout window.
tick marks: The lines which indicate the major or minor increments along an axis.

toolbox The floating window which displays the tools available to create and edit items in the plot or layc
window.
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ungroup: To separate a grouped object into its original components.

Update Plot button: This button &) ) is located in the upper-right corner of the data window. Click this
button to force an immediate update of the plot that is currently linked to it.

X axis: The horizontal axis in a plot, which usually represents the independent variable.
Y axis: The vertical axis in a plot, which usually represents the dependent variable.

Zoom Selection tool:A tool that can be used to quickly change the axis limits.
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Symbols

1 105

- 105

=106

#CLEAR command 112
#CLEARDATA command 112
#CLOSE command 113
#CLOSE/ALL command 113
#CLOSE/OPT command 113
#COPY command 113

#CUT command 114

#DATA command 114
#DATA/NOTITLE command 114
#DATAFILE command 115
#FORMULA command 115
#MERGEFILE command 116
#METAFILE command 116
#METAFILE/OPT command 116
#OPEN command 117
#PAGE_PRINT command 117
#PASTE command 117
#PICT command 118
#PICT/OPT command 118
#PLOT_PRINT command 118
#SAVE command 118
#SCRIPT command 119
#SELECTION command 120
#SET_DIRECTORY command 121
% 105

&& 106

() 105

* 105

+ 105

/ 105

<105

<= 105

=106

== 106

> 105

>= 105

?:.106

[]198, 106

N 105

|| 106

Tt Series macro 275

Numerics

0° Rotation command 198
180° Rotation command 198
270° Rotation command 198
90° Rotation command 198

A

abs() function 106
abs(x) macro 275
active window, changing 39, 147
Add Rows command 42, 273
Add Values command 170, 175, 271
Add Windows file extensions check box 17
adding
background or border to a layout 260
comments to a formula script 112
comments to formulas 97
curve fits to Curve Fit menu 219
curve fits to saved plots 220
data to saved plot 168
empty cells to a layout 254
error bars 236-245
lines to Bar/Column plots 171
plots to a layout 254
rows and columns 42
subscripts and superscripts to text 197
value labels 170, 175
Align command 192, 277
Align tool
description 179
using 192
aligning objects 192
All Windows check box 45
Allowable Error field 217
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Alpha pop-up menu 89 editing 152-155
Alt. Font command 184 gxc_hanging 153, 284
alternate font 44 _ linking 154, 284
analyzing data axis
one sample 71-73 angular 172
repeated measurements 82—88 hiding 153, 284
two or more groups 74—81 limits 152, 187
Anchor Tick field 152, 157 linking a second axis 154
) ' radial 172
angular axis 172 removing 284
annotating markers 238 resizing 165-166
ANOVA reversing 153, 284
one way 78 scaling 284
one way repeated measures 85 thickness 155
reference 295 axis labels
two way 80 description 15
two way repeated measures 86 editing 159—160, 196
ANOVA command 79, 80, 86, 87, 274 formatting 160, 286
Append Columns command 42, 272 frequency 160
applying remov@ng 160
Cubic Spline curve fit 213-214 reversing 153, 284
General curve fit 224—-225 axis limits
Polynomial curve fit 211-213 setting 152
Arc tool Zoom Selection tool 187
description 178 Axis Options command 152-160, 270
using 201 AXis settings
arcs Plot Size dialog 256
creating 201 Set Plot Size dialog 165
editing 202 axis titles
error arcs 242 description 15
Arrange Layout command 257, 279 editing 196
arranging plots 257
arrowheads, editing 201 B
arrows background
creating 200 adding to a layout 260
editing 201 color
Ascending Sort command 59, 273 editing plot color 164, 290

legend 149
objects 205-206

Bar charts 130-132, 169-171
Bezier curve tool

description 178

using 203-204
Bezier curves

creating 203

ASCII files, importing 50-57

aspect ratio 255

assigning formulas to function buttons 95
Auto Link command 167, 270

Auto Print check box 145

Auto Refresh command 264, 271

Auto Save check box 145

Automatically dispose of old plots check box 146, 148 description 203
automating 111-124, 140-146 editing 204
axes Bin Data command 66, 273
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Binary Mode command 58, 269
binning data 66—68

Black Column Frame check box 169
Bonferroni test 89, 295

border 260

Box plot

definition 293
description 129

Box tool
description 178
using 201
break 49
Bring To Front command 193, 277
buttons

Find Data button 14, 137, 167-168
Home button 12, 40

Posted Note button 46, 96, 111, 273
Update Plot button 12, 167-168, 270

C

calculating

curve fit values 100-103
statistics 65, 97-98
with date and time data 103

Can't Undo command 268
canceling
General curve fit 225
Cell Background command 183
Cell Horizontal Line command 183
Cell Vertical Line command 183
cell() function 94, 106
cells
entering data into 47
moving between 40
referencing in formulas 94
selecting 41
Center Justification command
Edit String dialog 198
Edit Table dialog 183
Center Text check box 238
changing
axis limits 152, 187
axis scaling 153, 284
axis thickness 155
cap length 245
color of legend text 151

column width 45

data format 45

display of tick marks 156

fill and pen patterns 149, 206
foreground and background color 149, 205
grid line thickness 158

line styles and widths 150, 207
magnification 148, 263

marker thickness 163

number of tick marks 156

plot color 164, 289

plot lines, markers, and fill patterns 161
tick mark interval 157

tick mark length and thickness 157

Chi Square 231
Chi Square equation 297
choosing

post hoc test 89
statistical test 70

circles
creating 201
editing 202
Clear command 58, 191, 269

Edit String dialog 197
Edit Table dialog 182

Clear Data command 58, 269
Clear w/Titles command 269
clearing data 58
Clipboard 58, 185, 191, 249, 262
Clipboard command 279
Close All Data command 40, 280
Close All Plots command 148, 280
Close command 40, 148, 265

Edit Table dialog 182
Close/NoSave command 40, 148, 265
closing

data windows 40

plot windows 148
cmax() function 108
cmin() function 108
Coefficient of Determination 231
color

background 164, 205-206, 289

curve fit 163

customizing 278

error bars 237

foreground 205-206
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grid line 164, 290

interior 164, 289

legend text 151

plot frame 164, 290

text 198

variable 163, 287
Color icon 149, 205, 260

toolbox 179-180
column

numbers 13
titles 13
width 45

Column Format command 44-45, 48, 273

Column Offset field 169
Column plot

adding lines 171

adding value labels 170

changing column offset 169

customizing 169-171

description 131

removing column frame 169
Column Width field 45
columns

adding 42

changing width 45

deleting 43

editing titles 44

formatting 44—-45

inserting 43

referencing in formulas 94

selecting 41

transposing data 60
combining data files 265
commands

Edit String dialog 197-198

Edit Table dialog 182—-184

Formula Entry 105-110

formula scripting 112-121

KaleidaGraph 265-280
comments

adding to a formula script 112
adding to formulas 97

Compress Rows command 273
conditional testing 106
constants 104

constraining

parameters 226
shape of objects 190

coordinates 185
Copy command 58, 268

Edit String dialog 197
Edit Table dialog 182

Copy Graph command 249, 268
Copy Layout command 262, 268

Copy Selection command 191, 268

Copy Style command 183
Copy Table command 183
Copy to Clipboard button 65, 67
Copy w/Titles command 268
copying

coordinates 185

curve fit coefficients 231, 232

curve fit values to data window 232

data 58
layouts 262
objects 191
plots to Clipboard 249
residuals to data window 233
correlation 295
Correlation check box 84
correlation coefficients 231
correlation probability value 84
correlation value 84
cos() function 106
Create Link command 269
Create Series command 49, 273
creating
arcs 201
arrows 200
Bezier curves 203
circles 201
custom library 104
data series 49-50
formula scripts 111
formulas 94
library definitions 104
lines 200
new data window 39
new layout 253
ovals 201
plot script 140-142
plots 134
polygons 202
rectangles 201
rounded rectangles 201
rounded squares 201
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shapes 200-204
similar plots 138-146
squares 201
tables 181
text labels 195
csum() function 108
Cubic Spline curve fit
applying 213-214
data restrictions 211
description 211
reference 296
Curve Fit button 163
curve fit coefficients 230, 232
curve fit definition
constructing 215
defining in the library 227
entering custom equation 223
importing 221-222
initial conditions 216
multiple independent variables 226
predefined equations 221-222
Curve Fit Definition dialog 216
curve fit equations
changing format 276
correlation coefficient display 231
displaying 230
editing 230
hiding 271
Curve Fit menu 278
adding a new fit 219
rearranging curve fits 219
removing curve fit definitions 220
saving changes 220
Curve Fit Options command 234-235, 277
Curve Fit Points field 235
curve fit results
Chi Square 231
copying fit values to data window 232
copying residuals to data window 233
copying to Calculator 232
copying to Clipboard 232
correlation coefficients 231
displaying the equation 230
editing the equation 230
parameter errors 231
viewing coefficients 230
curve fit types
Cubic Spline 211

Exponential 210
General 209
Interpolate 211
Linear 210
Logarithmic 210
Polynomial 210
Power 210
Smooth 210
Weighted 211

curve fits
applying 211-214, 224-225
color 163
defining in the library 227
displaying equation 230
displaying only the curve fit 235
editing resulting equation 230
exporting results 232—-233
extrapolating 234
forcing fit through the origin 235
getting values from 100-103
increasing curve fit points 235
limiting parameters 226
line style 163
line width 163
multiple independent variables 226
removing 233
viewing coefficients 230
weighting data 226

customizing plots
Bar plots 169-171
Pie charts 174-175
Polar plots 172-173

Cut command 58, 191, 268
Edit String dialog 197
Edit Table dialog 182

Cut w/Titles command 268

cutting data 58

D

data

adding to saved plot 168

binning 66—-68

clearing 58

copying 58

creating a series 49

cutting 58

entering 47-49

entering for statistical tests 71, 74, 82
executing macros 62
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extracting from plot 166-167

format 45

importing 50

interpolating 99

masking 61, 99, 186

missing values 49

opening 16

pasting 58

printing 63

saving 63

sorting 59

statistics 65

transposing 60

unmasking 61, 99

updating in a plot 167
data files, merging 265
Data Format field 54
Data menu 272-273
Data Selection tool

description 179
using 186-187
data windows

adding rows and columns 42
changing column widths 45
changing data format 45

closing 40

copying curve fit values into 232
copying residuals into 233
creating new 39

cutting, copying, pasting, and clearing data 58
deleting rows and columns 43
displaying 39

editing column titles 44
elements 12-13

entering data 47—49

extracting 166

going to a cell 41

hiding 39

importing text files 50

inserting rows and columns 43
merging 265

moving around 40

opening 16

printing 63

renaming 280

saving 63

selecting cells 41-42

switching between Overwrite and Insert Mode 41
toolbar 16

dates

entering 48

performing calculations 103
default attributes

legend 138, 151, 272

objects 205

plot layout 138, 165

setting 20

tables 185

text labels 198

Text tool 291

Default Date Format setting 48

Define Layout command 138, 151, 165, 272

defining
curve fits in library 227
custom General curve fit equation 223
plot layouts 138, 165

Delete Column command 43, 272
Delete Columns command 183
Delete Row command 43, 272
Delete Rows command 183
deleting

items in layout window 264

objects 191

rows and columns 43
Delimiter setting 51
Derivative macro 275
Descending Sort command 59, 273
deselecting objects 189
diff() function 106
Display Equation command 230, 271
Display Legend command 271
Display Pie Values check box 175
Display R"2 instead of R check box 231
Display Title command 271
displaying

curve fit coefficients 230

curve fit equations 230

data used to create a plot 166

data windows 39

equations 271

error arcs 242

error bar cap 244

grid lines 158

in layout window 263
in plot window 148
layout window 253
legend 271
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plot title 271

plot windows 148
point coordinates 185
ruler 148, 263

tick marks 156, 285

Double X plot 126

Double XY plot 126

Double Y plot 126

Down command 193, 277
Draw Cap Only check box 244
Draw Column Frame check box 169
Draw Error Arc check box 242
drawing shapes 200-204
Dunnett test 90, 295

Duplicate command 190, 269
duplicating objects 190

E

Edit Arrow Heads command 201, 278
Edit Colors command 205, 278

Edit General command 219-221, 278
Edit Macros command 275

Edit menu 268-270

Edit Object command 201, 202, 204, 278

Edit Text command 270
editing
arcs 202
arrowheads 201
arrows 201
axes 152-155
axis labels 159-160, 196
axis titles 196
background plot color 164, 290
Bezier curves 204
circles 202
column titles 44
curve fit color 163
curve fit equations 230
curve fit line style 163
curve fit line width 163
data format 45
grid color 164, 290
grid lines 157-158, 286
interior plot color 164, 290
keyboard shortcuts 280
legend frame 149
legend text 151, 196
lines 201

marker size 162, 288
marker type 162, 288
master curve fit list 219
number of markers displayed 162, 288
object attributes 205-207
ovals 202

plot color 164, 289, 290
plot frame color 164, 290
plot labels 196

plot symbol 161-163, 288
plot titles 196

polygons 202

rectangles 202

rounded rectangles 202
rounded squares 202
shapes 200-204

squares 202

tables 182

text labels 195-199, 291
tick marks 155-157

value labels 196

variable color 163, 287
variable line style 163, 289
variable line width 163, 289

entering

custom curve fit definition 223
data 47-49

data for statistical tests 71, 74, 82
date and time data 48

formulas 95

numeric data 47

text data 49

EPSF files

exporting 251
importing 247

Equation Label Format command 230, 276
equations

Chi Square 297
General curve fit 297
kurtosis 294

mean 294

R 297

RMS 294

skewness 294
standard deviation 294
standard error 294
statistics 294

t-test 294

variance 294

See also curve fit equations
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Erase Background command 198, 260
Eraser tool 179, 191, 264
erf() function 107
erfc() function 107
error arcs 242
Error Bar Length field 245
error bars
adding 236-245
cap length 245
color 237
displaying arcs 242-243
only displaying error cap 244
plotting values from a column 238
removing 245
single-sided 241
text 238-240
thickness 237
Error Bars command 236-245, 271
errors, General curve fit results 231
Exchange X and Y check box 153
exchanging
axes 153, 284
files 17
execute() function 110, 111
executing
formulas 95
macros 62
Exit command 21, 267
exp() function 107
exploded Pie chart 174
Exponential curve fit
data restrictions 210
description 210
function 210
reference 296
Export command 63, 146, 248, 250, 267
exporting
data 63
EPS files 251
graphics files 250
layout files 263
layouts 262
plot script files 146
plots
to Clipboard 249
via a plot script 145
with data 248

without data 248
text files 63

expr() function 109

Extract Data command 134, 137, 166-168, 271
Extrapolate Fit to Axis Limits check box 234
extrapolating curve fits 234

F

F probability value 77
F Test check box 77
F value 77, 78, 80, 86, 87, 295
factorial 105
File menu 265-267
files
exchanging 17
opening 16
sharing 17
fill pattern
legend 149
objects 206
variable 162, 288
Filter macro 275
filter() function 99
Find Data button 14, 137, 167-168, 271
Fix Size setting 256
Fixed Column Width check box 184
Fixed Row Height check box 184
Force Line fit through zero check box 235
foreground color
legend 149
objects 205-206
Format menu 276-277
formatting
axis labels 160, 286
columns 44-45
Formula Entry
adding comments 97
assigning formulas to function buttons 95
calculating statistics 97—98
calculating values from a curve fit 100-103
commands 105-110
creating a formula 94
creating a formula script 111
curve fit functions 109-110
date and time calculations 103
entering a formula 95
executing a formula 95
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formula scripts 111-124
formula structure 94
guided tour 35-36
interpolating data 99
masking data 99
math functions 106—-108
multi-line formulas 96-97
operators 105-106
referencing cells 94
referencing columns 94
referencing memory registers 94
special functions 110
statistics functions 108-109
unmasking data 99
Formula Entry command 92, 279
formula scripts 111-124, 146
commands 112-121
creating 111
examples 122-124
saving 111
formulas
assigning to function buttons 95
creating 94
entering 95
executing 95
multi-line 96-97
structure of 94
using 95
fract() function 107
Frame Color command 183
Frame settings
Plot Size dialog 256
Set Plot Size dialog 165
Frame Style command 183
frame thickness 155
Frame Thickness field 155
frequency of axis labels 160
Friedman command 88, 274
Friedman test
entering data 82
performing 87
reference 295
function buttons 95
Function plot 133, 137
Functions menu 273-274

G
Gallery menu 270

Gaussian equation 301
gen() function 109
General curve fit 215-228

adding a new fit 219

adding fits to saved plots 220
affect on Macro Calculator 229
applying 224-225

Chi Square 231

constructing equation 215

Curve Fit Definition dialog 216
curve fit equation 215

defining equations in library 227-228
description 209

entering custom curve fit definition 223
equations 297

guided tour 36—-37

importing definitions 221-222
importing definitions from a text file 221
importing library definitions 222
initial conditions 216

limiting parameters 226

master curve fit list 219

math functions 106

multivariate fits 226

operators 105

parameter errors 231

predefined equations 221-222
rearranging a curve fit 219
reference 296

removing a curve fit definition 220
saving changes 220

specifying partial derivatives 217
statistics functions 108

weighting data 226

General submenu 219-222
getting Help 18
GIF files

exporting 250
importing 247

Go To Cell command 41, 273
graphic files

exporting 250
importing 247-248

grid lines

description 15
displaying 158
in layout window 263
in plot window 148
editing 157-158, 286
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editing color 164, 290
thickness 158

Grid Thickness field 158
Group command 191, 277
grouping objects 191
guided tour
applying a General curve fit 36-37

creating and editing a Column plot 30-33
creating and editing a Scatter plot 25-29

editing the legend 34

generating data set 23-25
modifying data in a saved plot 38
using Formula Entry 35-36
using the layout window 33

H

Help 18
Help files 18

location 18
Hide All Plots command 147, 280
Hide Borders command 270
Hide Window command 39, 147, 279
hiding

axis 153, 284

data windows 39

equations 271

grids 148, 263

legend 271

plot title 271

plot windows 147

ruler 148, 263

High/Low plot 127

Histogram Options command 129, 277
Histogram plot 129

Holm test 90, 295

Home button 12, 40

Horizontal Bar plot

adding lines 171

adding value labels 170
changing column offset 169
customizing 169-171
description 130

removing column frame 169

|
icons
Color 149, 205, 260

Pattern 149, 206, 260
Style 150, 207, 260
toolbox 179
Axis Options 180
Color 179-180
Fill Pattern 180
Marker 180
Pattern 179
Style 179
Variable Color 180
Identify tool
description 179
using 185
if-else function 106
Import command 16, 146, 247, 266
importing
curve fit definitions 221-222
data files 16
graphic files 247-248
layout files 263
missing data 52
plot script files 146
plots 16
plots into layout window 254
text files 50-57
text files using Special format 53-57

increasing number of curve fit points 235
index() function 107
initial conditions 216
inorm() function 107
Insert Column command 43, 272
Insert Columns command 183
Insert Mode command 41, 272
Insert Row command 43, 272
Insert Rows command 183
inserting

rows and columns 43
installing KaleidaGraph 8
int() function 107
Integral - Curve macro 275
Integrate - Area macro 275
interior color, editing 164, 290
interp() function 109
Interpolate curve fit

data restrictions 211
description 211
reference 296
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interpolating data 99
interval 157

invcos() function 107
Invert Mask macro 275
invsin() function 107
invtan() function 107

J
JPEG files
exporting 250
importing 247
justification
Edit String dialog 198
Edit Table dialog 183

K

KaleidaGraph
command reference 265-280
guided tour 23—-38
installing 8
quitting 21
settings files 281-282
starting 11
toolbar 16
toolbox 177
uninstalling 10
keyboard shortcuts
editing 280
moving in data window 40
moving objects 190
plot window 283
toolbox 283
KG Layout file 282
KG Macros file 281
KG Script file 282
KG Style file 281
Kruskal-Wallis command 81, 274
Kruskal-Wallis test
entering data 74
performing 80
reference 295
kurtosis equation 294
kurtosis() function 108

L

labels
See axis labels or text labels

layering objects 193
layout files 282
exporting 263
importing 263
Layout menu 278-279
layout window
adding
background 260
border 260
empty cells 254
plots 254
arranging plots 257
changing magnification 263
copying 262
creating new layout 253
deleting items 264
displaying 253
exporting 262
grids 263
opening saved layout files 263
overlaying plots 258
placing plots in the layout 254
printing 262
refreshing 264
renaming 280
ruler 263
setting plot size and position 255-256
switching between layouts 264
toolbar 16

layout, defining 138, 165
Least Squares curve fitting 211
Left Justification command

Edit String dialog 198

Edit Table dialog 183
legend

background color 149, 205

description 15

displaying 271

editing text 151, 196

fill pattern 149

foreground color 149, 205

hiding 271

line style 150

line width 150

moving 189

moving text labels 151, 196

order of variables 15, 149

pen pattern 149

removing frame 150
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resizing 190 creating 200
saving default style 138, 272 editing 201
text color 151 Lines Skipped field 52
length of tick marks 157 Link Error Bars check box 241
Levenberg-Marquardt algorithm 209, 215 Link Options command 270
library Link Text To Variable Color check box 151, 163
adding a definition 227 Link To pop-up menu 154
basics 104 linking
creating

axes 154, 284

basic curve fit definition 227 .
In() function 107

complex curve fit definition 228

custom library 104 log() function 107
definitions 104 Logarithmic curve fit
importing curve fit definitions 222 data restrictions 210
using 104 description 210
Library command 104, 222, 227, 275, 278 function 210
limit() function 226 reference 296
limits logarithmic scaling 153, 284
axis limits 152 logr() function 109
parameters 226
lin() function 109 M
Line plot 125 Macro Calculator 229
line style Macro Calculator command 279
curve fit 163 macro files 220, 281
legend 150 macro() function 110
objects 207 Macros menu 274-276
variable 163, 289 macros, using 62—63
L?ne Thickness field 163 magnification level 148, 263
Line tool major
description 178 grids 157
using 200-201 tick marks
line width changing display 156, 285
curve fit 163 changing intervals 157
legend 150 description 15
objects 207 number of 156
variable 163, 289 making
linear notes about the data 46
interpolation 99, 108 selections 41
scaling 153, 284 Mann-Whitney test
Linear Correlation Coefficient 231 See Wi|cox0n_Mann_Whitney test
Linear curve fit Marker Size field 162
description 210 markers
forcing through origin 235 number displayed 162, 288
function 210 opaque 162
reference 296 size 162, 288
lines thickness 163
adding to Bar/Column plots 171 transparent 162
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type 162, 288
Mask command 61, 274
mask() function 99, 110
masking data 61, 99, 186
master curve fit list 219-220
matrix operator 98, 106
Max field 152
mean equation 294
mean() function 108
median() function 109
memory registers 94, 229
Menu Shortcuts command 280
Merge command 265
Metafile images
exporting 250
importing 247
Min field 152
Minimum Column Size field 184
Minimum Row Size field 184
minor
grids 157
tick marks
changing display 156, 285
description 15
number of 156
Missing Data Breaks check box 49
missing data values
entering 49
importing 52
mod function 105
moving
in the data window 40-41
legend 189
legend text 151, 196
objects 189
pie slices 174
plot 189
text labels 189
multi-line formulas 96
multiple
data sets 135
independent variables 226
X-Y pairs on a plot 136
multiple comparisons
See post hoc tests
multivariate fits 226

N

name() function 110
New command 39, 265

Edit Table dialog 182
New Layout command 253, 267
New Position command 254, 278
No Axis check box 153, 172
nonlinear curve fit 215
nonparametric tests 70
norm() function 107
Normal command 184
notes 46
npts() function 109
Number setting 51

O

object attributes

background color 205-206

fill pattern 206

foreground color 205-206

line style 207

line width 207

pen pattern 206

setting defaults 205
Object menu 277-278
objects

aligning 192

constraining shape of 190

copying 191

creating 200-204

deleting 191

deselecting 189

duplicating 190

editing 200-204

grouping 191

layering 193

moving 189

pasting 191

resizing 190

selecting 189

sending up or down 193

ungrouping 192
obtaining values from a curve fit 100
offset 166, 255
OLE Options command 270
one way ANOVA

entering data 74
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performing 78 performing 84
post hoc tests 89 parameter
reference 295 errors 231
one way repeated measures ANOVA limits 226
entering data 82 parametric tests 70
performing 85 Paste command 58, 191, 248, 268

post hoc tests 89
reference 295

Only use built-in sizes check box 197
Open command 16, 265

Edit Table dialog 182
opening

data files 16

KaleidaGraph files 16

layout files 263
plot script files 146

Edit String dialog 197
Edit Table dialog 182

Paste Covariances macro 276
Paste Link command 269
Paste w/Titles command 268
pasting

data 58

objects 191
Pattern icon 149, 206, 260

plots 16 toolbox 179
text files 50 pen pattern
See also importing legend 149
operators 105 objects 206
Options command 184 Percentile plot 130
origin 235 pi function 108
Origin settings Tt Series macro 275
Plot Size dialog 256 PICT files
Set Plot Size dialog 165 exporting 250
outliers importing 247
Box plot 293 Pie chart
removing 186 adding value labels 175
Oval tool customizing 174-175
description 178 description 132
using 201 exploding 174
ovals pIotting negative values 133
creating 201 removing plot frame 174
editing 202 Plot Color command 164, 276
overlaying plots Plot Extras command 155, 157, 158, 163, 169, 245,
. , 276
from multiple data windows 135
from one data window 136 plot frame

in the Layout window 258-259 editing color 164, 290

Overwrite Mode command 41, 272 resizing 165-166
Plot menu 270-272

P plot script

P value 73, 78, 80, 81, 85, 86, 87 creating 140-142

Pack Columns check box 184 exporting pIot_s 145.
memory considerations 146
Pack Rows check box 184

pattern recognition 144

Page Setup command 248, 262, 267 selecting different data windows 144
paired t-test setting legends 142-144
entering data 82 setting titles 142-144
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when to use 140
Plot Script command 140-146, 280
plot script files 282
exporting 146
importing 146
Plot Style command 161-163, 270
plot symbol, editing 161-163, 288
plot title
adding subscripts and superscripts 197
defining in a plot script 142
description 15
displaying 271
editing 196
hiding 271
setting defaults 198
plot tools 177-179
plot windows
changing magnification 148
closing 148
displaying 148
elements 14-15
grids 148
hiding 147
importing images into 247-248
renaming 280
ruler 148
toolbar 16

plots

adding data 168
adding error bars 236—245
adding to layout window 254
changing plot color 164
copying to Clipboard 249
creating 134
creating and editing text 195-199
curve fitting 211-235
defining layout 138, 165
exporting

with data 248

without data 248
extracting data 166
finding coordinates 185
modifying

axes 152-155

axis labels 159-160, 286

grid lines 157-158, 286

legend 149-151

lines, markers, and fill patterns 161-163, 287

tick marks 155-157

moving 189
opening 16
overlaying 258
plotting from multiple data sets 135
plotting multiple X-Y pairs 136
printing 248
removing outliers 186
resizing 165-166
saving
with data 248
without data 248
similar 138-146
updating 167-168
plotting
additional data 168
error values from a data column 238
function 137
multiple data sets 135
multiple X variables 136
PNG files
exporting 250
importing 247
Polar Options command 132, 173, 277
Polar plot
customizing 172-173
description 132
poly() function 110
Polygon tool
description 178
using 202
polygons
creating 202
editing 202
Polynomial curve fit
applying 212-213
description 210
function 210
reference 296

Post Hoc Test pop-up menu 89
post hoc tests

Bonferroni test 89

choosing 89

Dunnett test 90

Holm test 90

performing 89

Tukey HSD test 89
Posted Note

data window 12
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Formula Entry window 92, 96-97, 111

Posted Note button 46, 96, 111, 273
Posted Note command 46, 273
pow() function 110

Power curve fit

data restrictions 210

description 210

function 210

reference 296
predefined curve fit definitions 221-222
Preferences command 20, 220, 267
preferences, setting 20, 198, 205
Print Bitmap command 267
Print command 267
Print Data command 63, 267
Print Graphics command 248, 267
Print Layout command 262, 267
Print Program command 267
Print Setup command 248, 262, 267
printing

bitmaps 267

data 63

layouts 262

plots 248

plots via a plot script 145
program text files 267

Probability Options command 128, 277
Probability plot 128
program text files, printing 267

Promote 2 digit dates less than 40 check box 48

Quit command 21, 267
quitting KaleidaGraph 21

R

R 231

R equation 297

R? 231

radial axis 172

ran() function 108

Random# macro 275

Read Titles check box 52

rearranging the master curve fit list 219
Recent Files command 16, 267

rectangles

creating 201

editing 202
Redo command 268
refreshing the layout 264
removing

axis 153, 284

axis labels 160

curve fit 233

curve fit from master list 220
error bars 245

frame in Pie chart 174
outliers 186

Rename command 280
renaming

data windows 280

layout window 280

plot windows 280
repeated measurements 82
Repeated Measures check box 86, 87
Repeating Factor Name field 86, 87
residuals 233
resizing

axis 165-166

legend 190

objects 190

plot 165-166

plot frame 165-166

Reverse check box 153
Right Justification command

Edit String dialog 198
Edit Table dialog 183

RMS equation 294
rms() function 109
Rounded Rectangle tool
description 178
using 201
rounded rectangles
creating 201
editing 202
rounded squares
creating 201
editing 202
row numbers 13
rows
adding 42
compressing 273
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deleting 43
inserting 43
selecting 41
transposing data 60

rsum() function 108

ruler 148, 263

Ruler & Grids command 148, 263, 272
running sum 108

S

Same as Plot Window setting 256
Save As command 266
Save command 266
Save Data As command 63, 266
Save Data command 63, 266
Save Graph As command 248, 266
Save Graph command 248, 266
Save Layout As command 263, 266
Save Layout command 263, 266
Save Script As command 266
Save Script command 146, 266
saving

changes to Curve Fit menu 220

data 63

formula scripts 111

layout files 263

multi-line formulas 97

plot script files 146

plots

with data 248
without data 248

plots via a plot script 145

text files 63

See also exporting

scaling 153, 284
Scatter plot 126
scientific notation 48
script() function 110
scripting
formula scripts 111-124
plot scripts 140-146
scripts. See formula scripts or plot scripts
Select All command 42, 269

Edit String dialog 197
Edit Table dialog 183

Select Plot command 254, 278

selecting
all cells 42
columns 41
fill patterns for variables 162, 288
Help topics 19
objects 189
range of cells 41
rows 41
variables in the Plot Style dialog 161
Selection Arrow 177
Send To Back command 193, 277
sending objects up or down 193
serial number 11
series 49
Series macro 275
Set Background command 260, 279
Set Defaults command 182, 185
Set Legends button 142
Set Plot Size command 165, 272
Set Titles button 142
setting
axis limits 152
default attributes for shapes 205
defaults 20
legends in a plot script 142-144
limits on parameters 226
plot size and position in layout window 255
preferences 20
text defaults 198
titles in a plot script 142—-144
settings files 281-282
shapes
background color 205
creating 200-204
default attributes 205
editing 200-204
fill pattern 206
foreground color 205
line style 207
line width 207
pen pattern 206
sharing files 17
shortcuts
plot window 283
shortcut menu 16
toolbox 283
Show All Plots command 148, 280
Show Borders command 270
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Show Data command 39, 279

Show Layout command 253, 264, 279
Show Macros command 274

Show Markers pop-up menu 162
Show Page command 253

Show Plot command 147-148, 279
Show the plot paper boundary check box 165
Simplify macro 275

sin() function 108

Sinc (5x) macro 275

single sample t-test

entering data 71
performing 71
single-sided error bars 241
size
markers 162, 288
of plots in layout window 255
plot size 165

skew() function 109
skewness equation 294
Smooth curve fit

data restrictions 210
description 210
reference 296

Smooth macro 275
smooth() function 110
sorting data 59
Special format 53-57
Specify Partials check box 217
spline() function 110
sqrt() function 108
squares
creating 201
editing 202
Stack Bar plot

adding value labels 170

changing column offset 169

customizing 169-170

description 131

removing column frame 169
Stack Column plot

adding value labels 170

changing column offset 169

customizing 169-170

description 132

removing column frame 169

standard deviation equation 294
standard error equation 294
starting KaleidaGraph 11
statistical tests
choosing 70
entering data 71, 74, 82
Friedman test 87
Kruskal-Wallis test 80
nonparametric tests 70
one way ANOVA 78
one way repeated measures ANOVA 85
paired t-test 84
parametric tests 70
post hoc tests 89
single sample t-test 71
two way ANOVA 80
two way repeated measures ANOVA 86
unpaired t-test 77
Wilcoxon matched pairs test 85
Wilcoxon signed rank test 72
Wilcoxon-Mann-Whitney test 78
statistics
calculating with Formula Entry 97—98
equations 294
transposing 65
viewing column statistics 65
Statistics command 65, 274
std() function 109
stderr() function 109
Step Options command 277
Step plot 128
Student t command 71, 77, 84, 274
style files 138, 281
Style icon 150, 207, 260
Sub/Super Size field 197
Subscript command
Edit String dialog 197
Edit Table dialog 184
Subscript Offset field 197
subscripts 44, 197
Superscript command
Edit String dialog 197
Edit Table dialog 184
Superscript Offset field 197
superscripts 44, 197
switching between
layouts 264
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Overwrite and Insert Mode 41
symbols 162
system requirements 7

T

t probability value 71, 77, 84
t value 294
Table tool
commands 182-184
description 178
using 181-185
table() function 99, 108, 226
tables
creating 181
editing 182
setting defaults 185
tan() function 108
Template plot
description 133
using 139
Test Value field 72, 73
tests
See statistical tests
text data, entering 49
text error bars 238-240
Text File Input Format dialog 50-54
text files
importing 50-57
saving 63
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moving 189
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Text Mode command 58, 269
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Text plot 133
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editing legend 151
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axis 155
error bars 237
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tick marks 157

tick marks
changing display 156
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Tick Thickness field 157
TIFF files
exporting 250
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time data
entering 48
performing calculations 103
Title Format field 54
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defining in a plot script 142
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setting defaults 198
toolbar 16
toolbox 177-180
transferring files 17
Transpose command 60, 273
Transposed check box 65
transposing
data 60
statistics 65

t-test

equations 294
paired data 84
single sample 71
unpaired data 77

Tukey HSD test 89
reference 295

tutorial 23-38

two way ANOVA

entering data 74
performing 80
reference 295

two way repeated measures ANOVA
entering data 82
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performing 86
reference 295

U

Undo command 268
UnGroup command 192, 277
ungrouping objects 192
uninstalling KaleidaGraph 10
Unit Series macro 275
Units setting 256
Unmask command 61, 274
unmask() function 99, 110
unmasking data 61
unpaired t-test
entering data 74
performing 77
Up command 193, 277
Update & Return command 265
Update command 266
Update Plot button 12, 167-168, 270
Update Plot command 167-168, 270
updating
plots 167-168
using
Align tool 192
Arc tool 201
Bezier curve tool 203-204
Box tool 201
Data Selection tool 186187
formula scripts 111-124
Identify tool 185
library 104
Line tool 200
macros 62
Oval tool 201
plot scripts 140-146
Polygon tool 202
Rounded Rectangle tool 201
shortcut menu 16
Special format 53
Table tool 181-185
Template plots 139
Text tool 195-199
toolbar 16
Zoom Selection tool 187-188

Vv

Value Label Format command 170, 175, 276

value labels
adding 170, 175
editing 196
var() function 109
variable

color 163, 287

fill pattern 162, 288

line style 163, 289

line width 163, 289

selecting in the Plot Style dialog 161

variance equation 294

View Covariances macro 276
View General macro 276
viewing coefficients 230

wW

Weight Data check box 217, 226
Weighted curve fit

data restrictions 211
description 211
reference 296

weights 217

wgt() function 110

width 45

Wilcoxon command 73, 78, 85, 274

Wilcoxon matched pairs test
entering data 82
performing 85
reference 295

Wilcoxon signed rank test
entering data 71
performing 72
reference 295

Wilcoxon-Mann-Whitney test
entering data 74
performing 78
reference 295

Windows BMP files
exporting 250
importing 247

Windows menu 279-280

windows, renaming 280
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X

X Label Format command 160, 276
X2 Label Format command 160, 276
X-Y Probability plot 128

Y

Y Label Format command 160, 276
Y2 Label Format command 160, 276

Z

Zoom Selection tool

description 179
panning 188
using 187-188

zoom setting 14, 148, 263
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