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Preface

Welcome to the Solo Software User’s Guide. The purpose of the Solo Software User’s Guide
isto provide a high-level overview of Solo’s key functions so that you can begin to use the
application efficiently and effectively.

Using the guide

You will find the Solo Software User’s Guide easy to use. You can simply look up the topic
that you need in the table of contents. Later, in this Preface, you will find a brief discussion
of each chapter to further assist you in locating the information that you need.

Special information about the guide

The Solo Software User’s Guide has adual purpose design. It can be distributed
electronically and then printed on an as-needed basis, or it can be viewed onlinein itsfully
interactive capacity. If you print the document, for best results, it is recommended that you
print it on a duplex printer; however, single-sided printing will also work. If you view the
document online, a standard set of bookmarks appearsin aframe on the left side of the
document window for navigation through the document. For better viewing, decrease the
size of the bookmark frame and use the magnification box to increase the magnification of
the document to your viewing preference.

The content of this guide was single-sourced for multiple outputs (printed
documentation and a Wki). To accommodate the production regquirements for the
different outputs, chaptersin this manual might contain one or more blank pages.

Conventions used in the guide

The Solo Software User’s Guide uses the following conventions:

* Information that can vary in a command—variable information—is indicated by
alphanumeric characters enclosed in angle brackets; for example, <Preprocessing
Method>. Do not type the angle brackets when you specify the variable information.

* A new term, or term that must be emphasized for clarity of procedures, isitalicized.

»  Page numbering is“online friendly.” Pages are numbered from 1 to x, starting with the
cover and ending on the last page of the index.

» Thisguideisintended for both print and online viewing.

» If information appearsin blue, it is a hyperlink. Table of Contents entries are also
hyperlinks. Click the hyperlink to advance to the referenced information.
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Assumptions for the guide

Solo is a stand-alone chemometrics suite that is based on PLS_Toolbox's Graphical User
Interfaces and algorithms. Solo does not require that MATLAB beinstalled. Although this
documentation references only Solo, al of the information is completely applicable to

PLS Toolbox. The Solo Software User’s Guide assumes that:

Y ou are using Solo on a Windows operating system. If you are using Solo on a different
operating system (Mac or Linux), you will note some differences.

Y ou are familiar with windows-based applications and basic Windows functions and
navigational elements.

Organization of the guide

In addition to this Preface, the Solo Software User’s Guide contains the following chapters:

10

Chapter 1, “Solo Quick Start,” on page 13 is designed to help you get started fast with
Solo by explaining, at ahigh-level, how you typically carry out one of the most common
analyses in Solo—aPrincipal Components analysis (PCA). The analysisis outlined asa
series of easy steps with each step linked to the appropriate chapter in the guide that
details the step.

Chapter 2, “Launching Solo,” on page 17 explains how to launch Solo.

Chapter 3, “ Solo Windows,” on page 19 provides a high-level overview of the four
primary windowsin Solo—the Workspace Browser window, the DataSet Editor window,
the Analysis window, and the Plot Controls window.

Chapter 4, “Common Application Features,” on page 21 details the application features
that are common to both the Workspace Browser window and the Analysis window as
well as some other windows.

Chapter 5, “Workspace Browser,” on page 25 details the layout and organization of the
Workspace Browser, which is the starting interface for Solo.

Chapter 6, “Workspace Browser Preferences,” on page 27 details how to customize the
Workspace Browser options to better suit your working needs.

Chapter 7, “Importing Data into the Workspace Browser,” on page 31 describes how to
import data into the Workspace Browser for analysis.

Chapter 8, “Iconsin the Workspace Browser,” on page 37 details the different icons that
are used to represent the different types of items and datain the Workspace Browser and
how you can work with and manipulate these icons.

Chapter 9, “DataSet Editor Window,” on page 45 details the layout and organization of
the DataSet Editor window, which is the standard interface that you use for creating and
managing a DataSet in Solo. It aso provides a high-level overview of the functions that
are available from the window.
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Chapter 10, “Plot Controls Window,” on page 51 details the layout and organization of
the Plot Controls window, which is the principa datavisualization tool for Solo. It also
provides a high-level overview of the functions that are available from the window.

Chapter 11, “Analysis Window,” on page 59 details the layout and organization of the
Anaysis window, which serves as the core interface to the Solo data modeling and
analysis functions. It also provides a high-level overview of the functions that are
available from the window.

Chapter 12, “Preprocessing Methods,” on page 77 describes the basic stepsfor setting up
preprocessing rulesfor an analysis and verifying that the rules that you have set up are as
you want them.

Chapter 13, “Analysis Phases,” on page 81 provides a high-level overview of the three
phases that are required to completely carry out modeling and analysisin the Analysis
window—the Calibration phase, the Test and Validation phase, and the Model
Application phase.

Chapter 14, “Building the Model in the Calibration Phase,” on page 83 further detailsthe
Calibration phrase, which is one of the three phases that are required to completely carry
out modeling and analysisin the Analysis window.

Chapter 15, “Plotting Eigenvalues for a Calibration Model,” on page 89 details the Plot
Eigenvalues function, which is a function that is common to most analysis methods.

Chapter 16, “Plotting Scores and Statistical Valuesfor a Calibration Model,” on page 93
detail s the plotting of scores and statistical values for a calibration model, whichisa
function that is common to most analysis methods.

Chapter 17, “Plotting Loads and Variable Statistics for a Calibration Model,” on page 97
details the plotting of loads and variable statistics for a calibration model, whichisa
function that is common to most analysis methods.

Chapter 18, “ Applying the Model in the Test and Validation Phase,” on page 103 further
detailsthe Test and Validation phase, which is one of the three phasesthat are required to
completely carry out modeling and analysisin the Analysis window.

Chapter 19, “Cross-Validation Tool,” on page 107 provides ahigh-level overview of the
Cross-Validation tool, which is atool that you use to assess the optimal complexity of a
model and to estimate the performance of amodel when you apply the model to unknown
data.

Chapter 20, “Model Robustness Tool,” on page 111 provides ahigh-level overview of the
Model Robustness tool, which isatool that you use to measure the sensitivity of a
regression model to artifacts in new spectroscopic measurements.

Chapter 21, “Correlation Map Tool,” on page 113 provides a high-level overview of the
Correlation Maptool, whichisatool that you useto show the degree of correlation among
the variables after you have loaded x block data.
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Chapter 1. Solo Quick Start

Welcome to the Solo Quick Start chapter. This chapter is designed to help you get started fast
with Solo by explaining, at a high level, the basic steps for carrying out a Principal
Component Analysis (PCA), which is one of the most commonly carried out analysesin
Solo. In addition, the basic steps for a PCA also touch on the basic steps for amost all of the
other analysis methods that are availablein Solo. Each step contains one or more linksto the
appropriate chaptersin this guide that provide detailed information about the step. Some
important points to note about this Quick Start chapter are the following:

» The steps detailed here are designed to compliment the steps that are defined in “PCA in
Wine Data,” whichisan online tutorial that walks you through the step by step basics of
carrying out a PCA in Solo. Thetutorial islocated at http://www.eigenvector.com/
eigenguide.php. Y ou can use the procedure outlined in this chapter to follow aong with
thetutorial. At any time, you can pause the online tutorial, and click on alink next to a
step to go to the indicated chapter to learn more about the step.

e Thetutoria and the quick start steps are based on using the wine DataSet, which is demo
datathat isloaded during the installation of Solo. Y ou can repeat the steps listed here
using this DataSet, or you can use another smaller DataSet, for example, arch.

Note: If you running Solo on a Windows OS, the demo datais loaded in C:\Program
Files\EVRI\Solo\Demo_Data. Contact Eigenvector for assistance in locating the demo
data for other OSs and/or for selecting a different DataSet.

Note: Before you carry out the quick start steps, it might be helpful to have a detailed
overview of the windows and the modeling and analysis phasesin Solo. See Chapter 3,
“Solo Windows,” on page 19 and Chapter 13, “Analysis Phases,” on page 81.

Quick Start steps for an analysis in Solo

1. Launch Solo. See Chapter 2, “Launching Solo,” on page 17.

After you launch Solo, the Workspace Browser opens automatically. The Workspace
Browser isyour starting interface for Solo. The interface provides quick accessto all of
the data analysis tools. For information about the Workspace Browser its layout and its
options—see:

»  Chapter 5, “Workspace Browser,” on page 25.
»  Chapter 6, “Workspace Browser Preferences,” on page 27.
2. Import datainto the Workspace Browser.

The selected datafiles are |oaded into the Workspace Browser. After you import the
data, different icons are displayed in the Workspace Browser for the different data types.
You can save these data items to a workspace, and you can manipulate this datain the
browser before you analyze it. See:

e Chapter 7, “Importing Data into the Workspace Browser,” on page 31.
e Chapter 8, “Icons in the Workspace Browser,” on page 37.

13
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3. Loadtheimported datainto the PCA tool for analysis by dragging the dataicon onto the
Decompose (PCA) shortcut icon.

The Drag and Drop method is only one of the variety of methods that are available for
opening an Analysis window and loading data. All of the available methods are
discussed in detail in the appropriate chapters in this guide. For a detailed discussion of
the Analysis window, see Chapter 11, “Analysis Window,” on page 59.

4. Optionally, to view the raw datain a spreadsheet layout prior to analysis, and if
necessary, edit the data prior to analysis, open the datain the DataSet Editor window. See
Chapter 9, “DataSet Editor Window,” on page 45.

Information that you glean in this view can help you understand the patterns that you
will see later when generating plots and other visual aids of sample relationships and
variable relationships.

5. Optiondly, plot the raw datafor review prior to analysis. See Chapter 10, “Plot Controls
Window,” on page 51.

6. Select the appropriate preprocessing methods.

Data preprocessing describes any type of processing procedures that are performed on
raw datato prepare it for another processing procedure and ultimately, analysis.
Preprocessing linearizes the rel ationships among the variables in your DataSet and
removes extraneous sources of variation that are of no interest to the analysis. A variety
of preprocessing methods are available in Solo. See Chapter 12, “ Preprocessing
Methods,” on page 77.

7. Generate the calibration (initial) model.

The Calibration phase consists of model building and exploratory analysis. In this phase,
which affects only the Calibration side of the Status pane, you identify any patterns or
trendsin the data, and any other information that you consider relevant, for example, any
relationships that might exist between the x data and the y data, and use thisinformation
to build amodel. See Chapter 14, “Building the Model in the Calibration Phase,” on
page 83.

8. Create plots and other visual aids that assist you in examining and refining the model by
excluding certain samples and/or variables to enhance the model performance.

» Togenerate plots and other visual aids that show the relationship among the samples
inyour data, see Chapter 16, “Plotting Scores and Statistical Valuesfor a Calibration
Model,” on page 93.

» To generate plots and other visual aids that show the relationship among the
variablesin your data, see Chapter 17, “Plotting Loads and Variable Statistics for a
Calibration Model,” on page 97.

9. Apply the model to new datato verify that the model will provide acceptable results for
the analysis of validation data, which is data with known physical and/or chemical
characteristics. See Chapter 18, “Applying the Model in the Test and Validation Phase,”
on page 103.

14
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10. Save the modéd to the Workspace Browser or to afile and useit at alater date ((File >
Save Model on the Analysis window main menu), or export the model to afileor a
predictor. (File > Export Model on the Analysis window main menu.)

Note: See http://wiki.eigenvector.com/index.php?title=Exporting_Models

15
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Chapter 2: Launching Solo

After installation, a shortcut icon for Solo is placed on your desktop. An option for the
application is aso available from your Start menu. You can double-click the desktop icon to
launch Solo, or you can select the option from your Start menu.

Figure 2-1: Solo application desktop shortcut icon

A

Solo

Figure 2-2: Solo application Start menu option

L] Solo 3

After you launch Solo, the Workspace Browser opens automatically. See Chapter 5,
“Workspace Browser,” on page 25.

17
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Chapter 3: Solo Windows

Solo is organized around four primary windows—the Workspace Browser window, the
DataSet Editor window, the Analysis window, and the Plot Controls window. Each window
provides functions that are dedicated to a specific step in the data analysis process.

Figure 3-1: Solo windows

Workspace Browser

DataSet Editor H Analysis H Plot Controls

»  Workspace Browser window—The Workspace Browser is your starting interface for
Solo. Theinterface provides quick accessto al of the data analysistools. The browser
also serves as your " scratch pad” in Solo—you can pre-process data for analysisin the
browser, or you can import data into the browser and then manipulate the data prior to
analysis. See “Workspace Browser” on page 25.

o DataSet Editor window—The Dataset Editor window is the primary data handling
window in Solo. It provides avariety of functions and tools for loading, editing, and
saving data. See “DataSet Editor Window” on page 45.

* Analysiswindow—The Analysis window serves as the core interface to the Solo data
modeling and analysisfunctions. Y ou create your modelsin an Analysiswindow, analyze
and explore the models in this window, and aso apply modelsin this window. See
“Analysis Window” on page 59.

*  Plot Controlswindow—The Plot Controlswindow isthe principal datavisualization tool
for Solo. It provides an extensive number of tools for labeling, manipulating, and
publishing plots that you generate in Solo. See “Plot Controls Window” on page 51.

Any window in Solo can be afloating window or it can be docked. You can specify Window
docking settings either through options in the Workspace Browser or through optionsin an
Analysis window. See “Workspace Browser Preferences’ on page 27 or “ Analysis window
main menu” on page 61.

19
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Chapter 4. Common Application
Features

Solo contains several application features that are common to both the Workspace Browser
window and the Analysis window as well as some other windows. Two of these features are
the Options dialog box and the FigBrowser. See:

e “Optionsdialog box” below.
* “FigBrowser” on page 23.

Options dialog box

Options are settings that affect the behavior of afunction or window in Solo. You can modify
the default values for options so that the behavior of the functions and windows in Solo
better suits your working needs. When an Options dialog box first opens, the dialog box lists
all of the options that you can modify for the function or window, grouped by category. The
dialog box also lists the current value for each option and a description of the option. For
example, Figure 4-1 shows the Options dialog box for the Workspace Browser window. The
optionsthat are listed in the dialog box affect the display properties for the Workspace
Browser (such asicon size, font size, and icon font, which are grouped in the Appearance
category) and the interactivity properties for the Workspace Browser (such as single-click
behavior versus double-click behavior and dragging functions, which are grouped in the

Behavior category).
Figure 4-1: Options dialog box

Options =]

User Level Debug Desktop Window

= s HOE

Option Categories Description

SOret Option Hame Value Description [click to display above]
Appearance
Behavior Appearance
iconsize a0 Size of icons (in pixels)
fontsize 5 Font size for icon labels (in points)
fontname . Font name for icon labels (default = "Helvetica™)
Helvetica
iconspacing 50 15 Matrix of two elements indicating the spacing reqguired between icons: [horizontal vertic
edgehuffer 40 5 Matrix of two elements indicating the spacing reqguired between icons and the edges of
Browse window: [horizontal vertical]
Behavior
automation disabled Determines start-up behavior of remote automation server. 'on' enabled remote automati
at startup, 'off' leaves automation off. 'disabled’ requires user c ..
OK | | Cancel | | Res

Analysis - (Mo Model) = || Options GUL =
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A variety of options are available for working with the dialog box:

The User Level setting is afilter that determines which categories are displayed in the
Options dialog box and which are not. By default, the User Level isset to “Intermediate”
in the Options dialog box, which meets the mgjority of users’ needs. Y ou can, however,
changethelevel to“ Advanced” to display additional categoriesfor whichyou can modify
the option values, or you can or changethe level to “Beginner” to simplify the number of
options that are displayed.

If adescription is not displayed in its entirety in the Options dialog box, it is highlighted
in pink. You can click on the description to view it in its entirety in the Description pane
at the top of the dialog box, or you can simply resize the window.

To view the optionsfor only a specific category, you can click the appropriate category in
the Option Categories pane. For example, in the Options dial og box shown above, to view
only the appearance options for the Workspace Browser, click Appearance in the Option
Categories pane.

When you are entering or modifying a value for an option, you can hold your mouse
pointer over afield to view specific instructions for entering the value in the field.

Figure 4-2: Viewing instructions for entering a value in an Options dialog box field

40 |hﬂatr|x of two elements indicating the spacing required between icons

|Enter gach number seperated by a space (e.g. "3 48", &l

After you enter the value, and then click OK, the Options dialog box closes and you
return to the opened window or tool for which you made the changes. Any changes that
you made are effective immediately.

Note: Most options are persistent (remembered from one Solo session to another) while
other options apply to only the current session, or only the current window (such as the
Method optionsin the Analysis window.)
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FigBrowser

Asyou carry out an analysis, you can often generate multiple plots and other figures. You
can use the FigBrowser utility for managing and viewing these multiple figures. This utility
is available on the main menu of the Workspace Browser window, on the main menu of any
analysis window, on the main menu of the Plot Controls window, and on the main menu of a
Plot window.

Figure 4-3: FigBrowser option

Workspace Browser
Figure Thumbnails

Find Figure [

»  Workspace Browser—Brings the open Workspace Browser window the front and makes
it the active window.

*  Figure Thumbnails—Opens the Figure Browser window which contains all of your
currently opened figures and provides you a quick way for navigating among them. (The
Figure Browser window also displaysthe Workspace Browser window, any open analysis
window, and the Plot Controls window.) Click on afigure thumbnail to bring the figure
to the front and make it the currently active figure. After you click on athumbnail, the
Thumbnail window closes.

Figure 4-4: Figure Browser window

1 Figure Browser (=% EcH =]

ile Window

Solo Workspace Browser Analysis - PLS (Mo Model) - spect, conc

Plot Controls Figure 1: Calibration X-Block Data

reacsanizoton

| i s

Figure 2: Calibration ¥-Block Data Figure 3: Calibration X-Block Data

1 \

i

1z

- ' |
E oo y
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» Find Figure—Listsal of the currently opened figuresin alist by Figuretitle.

Note: Although this option provides another means of navigating among multiple figures, if
you have two of the same kind of plot open, then the only difference by which you can
discern plotsisthe figuretitle.

Figure 4-5: Find Figure option

FigBrowser| PlotGUI

Workspace Browser 1E
Figure Thumbnails H

Find Figure 3 Solo Workspace Browser
Dock This Window Analysis - PLS (No Model) - specl, cone
Auto-dock User Figures Plot Controls

Figure 1: Calibration X-Elock Data
Figure 2: Calibration Y-Elock Data
Figure 3: Calibration X-Elock Data
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Chapter 5. Workspace Browser

The Workspace Browser opens automatically when you launch Solo.
Figure 5-1: Workspace Browser

Solo Workspace Browser EI T|t|e bar
: Edit View Analyze Help FigBrowser Ma|n menu
|| &= | D& | =& @

Toolbar
2 ¢ A & & = 3

Getting DataSet Regression Decompose GA Variable

Cluster PLSDA
Started Editor (PLS) (PCA) Selection Analysis Classificati...
on
g / H / H / H A % b didhes
el P P P J Al T
SIMCA Curve Purity PARAFAC Multiway Compare CODA DW
Classificati... Resolution (SMMA) PCA (MPCA) LCMS
on (MCR)
Trend Tool Calibration Preprocessin... Wafer Variable Correlation Other 4’ Ba% Workspace
Transfer g Digester Lagging Spectroscopy Analyses

-9

Choose
Shortcuts

The Workspace Browser is your starting interface for Solo. The interface provides quick
access to all of the data analysis tools. The browser also serves as your “scratch pad” in
Solo—you can pre-process data for analysis in the browser, or you can import datainto the
browser and then manipulate the data prior to analysis. The Solo Workspace Browser has
four major components—the title bar, the main menu, the toolbar, and the base workspace.

Title bar

The phrase “ Solo Workspace Browser” appearsin thetitle bar at the top of the Solo

Workspace Browser, as well as the standard Window Minimize, Maximize, and Close
buttons.

Main menu

The main menu is set up in a standard Windows format with commands grouped into menus

(File, Edit, View, Analyze, Help and FigBrowser) across the menu bar. Some of these menu
commands are available in other areas of the browser.

Note: The File > Remote Automation command allows the control of Solo by another

program. If Solo is running, certain third party programs can connect to Solo and directly
“dump” datainto Solo and even start an Analysis window with the dataloaded. This

25



Chapter 5
Workspace Browser

prevents you from having to carry out the manual process of opening afile, importing the
file, and bringing the file into the Analysis window. Contact Eigenvector for assistance with
this function.

Toolbar

The toolbar provides quick access to some of the most commonly used Workspace Browser
functions. Place your mouse pointer over atoolbar button to open tooltip text for the button.
Some of these functions are available in other areas of the browser.

Button Function

Refresh Browser icon - Refreshes the current display for the Workspace Browser.

Change Working Directory icon - Opens the Browse for Folder dialog box which you
= use to browse to and select a different working directory (the directory that is
associated with the current Workspace Browser process.)

New Dataset icon - Opens the New DataSet dialog box which you use to specify the

D_ size and initial value for a new DataSet, which is the object used in Solo for managing
data.
@. Import Data icon - Opens the Import dialog box which you use to select a specific data

file type for importing into Solo.

Load Workspace icon - Opens the Load Workspace dialog box from which you can
select a .mat file to load into the Workspace Browser. (See Save Workspace icon
below.)

AL

Save Workspace icon - Saves the currently loaded items to a single .mat file. You can
ﬂ save as many .mat files as needed to fit your working requirements, and then use the
Load Workspace icon to load a saved .mat file into the base workspace.

Base Workspace

The Workspace Browser shows the contents of the base workspace. The base workspace
contains the shortcut icons for all of the Analysistools. Some of these shortcut icons open
the Analysis window in a specific analysis mode (for example, if you click Decompose
(PCA), the Analysis window opens with PCA as the selected analysis mode) and some of
these icons open specific windows (for example, if you click GA Variable selection, the
Genetic Algorithm Variable Selection window opens). The base workspace also contains a
Getting Started icon which launches the Eigenvector Research Documentation wiki, and a
Choose Shortcutsicon, which opens the Select Shortcuts to Show dialog box. You can use
the optionsin this dialog box to specify which shortcut icons are displayed in the base
workspace for your Workspace Browser. (See “Workspace Browser Preferences’ on page
27.)
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Preferences

When Solo first opens, it opens with a default set of Shortcut icons for all of the Analysis

tools. You can specify which Shortcut icons are to be displayed in your Workspace Browser.
Also, because Solo runs on Windows, LINUX, and Maclntosh operating systems, you might

need to customize some of the browser options to better suit your working needs. Finaly,
you can also specify Windows docking settings which determine how interfaces and data
figures can be moved and resized. See:

»  “To specify the Workspace Browser Shortcut icons’ below.
* “To edit the Workspace Browser options’ on page 28.
»  “To specify the Window docking settings’ on page 29.

To specify the Workspace Browser Shortcut icons

1. Do one of thefollowing:
* Click Choose Shortcut icons.
»  On the Workspace Browser menu, click Edit > Options > Workspace Shortcuts.

The Select Shortcuts to Show dialog box opens. By default, all Shortcut icons are
selected.

Figure 6-1: Select Shortcuts to Show dialog box
)] [E=5[Hol )

Select Shortouts ta Showe:

Decompose (PCA)

GA Variable Selection
Cluster Analysis
PLSDA Classification
SIMCA Classification
Curve Resolution {(MCR)
Purity (SMMA)
PARAFAC

Muttiway PCA (MPCA)

Calibration Transfer
Preprocessing

Wafer Digester

Variable Lagging
Correlation Spectroscopy
Cther Analyses

Choose Shortcuts

Select all

[ OK ][ Cancel ]

2. Clear the selectionsfor the Shortcut iconsthat you do not want to show in the Workspace

Browser, and then click OK.

The Select Shortcuts to Show dialog box closes and you return to the Workspace
Browser. Any changes that you made are effective immediately.
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To edit the Workspace Browser options

28

Note: For adetailed discussion about the Options dialog box, see “ Options dialog box” on

page 21.

Workspace Browser options affect the display properties for the Workspace Browser (such as
icon size, font size, and icon font) and the interactivity properties for the Workspace Browser
(such as single-click behavior versus double-click behavior and dragging functions).

1. On the Workspace Browser menu, click Edit > Options > Workspace Browser options.
The Options dialog box for the Workspace Browser window opens.

Figure 6-2: Options dialog box

Analysis - (Mo Model) = || Options GUL =

B options =
User Level Debug Desktop Window
= s H Ot
Option Categories Description
prre Option Hame Value Description [click to display above]
Appearance
iconsize a0 Size of icons (in pixels)
fontsize 5 Font size for icon labels (in points)
fontname . Font name for icon labels (default = "Helvetica™)
Helvetica
iconspacing 50 15 |Matrix of two elements indicating the spacing required between icons: [horizontal vertic
edgehuffer 40 5 Matrix of two elements indicating the spacing reguired between icons and the edges of
Browse window: [horizontal vertical]
Behavior
automation disabled - [Petermines start-up behavior of remote automation server. 'on’ enabled remaote automat
‘|at startup, 'off' lzaves automation off. 'disabled' requires user c ...
OK ‘ I Cancel ‘ I Re:

2. Modify the value for any option, and then click OK.

The Options dialog box closes and you return to the Workspace Browser. Any changes

that you made are effective immediately.
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To specify the Window docking settings

By default, when you first open Solo, every data figure and interface in Solo isafloating
window, which is awindow that you can drag to any position on your desktop. You can also
resize afloating window. You can select different Window docking settings to change the
floating behavior of datafigures, interfaces, or both.

1. On the Workspace Browser main menu, click Edit > Options > Window Docking
Settings.

The Docking Settings dialog box opens. The first docking setting—All data figures and
interfaces open as separate windows—is selected by default.

Figure 6-3: Docking Settings dialog box

Docking Settings EI@

(Default) Do not dock figures. Al new figures
D will open as seperate windows.

D Always dock nevy plats. GUI figures can he

docked manually but nevw plots (figures) will
5 open a5 docked,

Alvways dock windows, Al figures will
openirecpen docked.

x Cancel

2. To select adifferent Window docking setting, click the setting.

The Docking Settings dialog box closes and you return to the Workspace Browser. The
new docking setting is effective after you close and reopen a window.
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Workspace Browser

To carry out an analysis, the first thing that you must do isimport datafor analysis. Two
options are available for importing or loading data:

* You canimport data directly into the Workspace Browser.
e You canimport data directly into an Anaysistool.

Although both of these options are available to you, after you import data, certain functions
or actions are easier to carry out in the Workspace Browser than within an Analysistool.

Because Solo supports the importing of many different file types and the analysis of many
different datatypes, the requirements for importing datainto the Workspace Browser depend
on the data source. For example, asingle Excel file typically has multiple rows and multiple
columns and therefore, typically contains al of the data that you need to import for analysis.
An X,Y delimited text file, on the other hand, is usually analogousto asingle row in an
Excel file, and therefore, you might need to import multiple data files and assemble them
into a single data object for analysis. Out of al the file types that you can import into Solo,
the native MATLAB fileformat (abinary format) isthe format that can be read the fastest by
Solo and that requires the least disk space for storing. As aresult, after you import afile,
Eigenvector recommends that, regardiess of the original file format, you save the imported
datato the native MATLAB fileformat (i.e., a.mat file).

Note: The .mat filethat is created is compatible with version 6.5 or later of MATLAB.
When you import data items into the workspace, be aware of the following:

» Although Solo places no restrictions on the number of items that you can import into the
base workspace, memory isallocated to theloaded items. Having an excessive number of
items loaded in the base workspace can limit the application’ s ability to carry out certain
analyses.

* Thestepsforimporting a.mat file are slightly different than the steps for importing other
allowed file types. See:

* “Toimport a.mat fileinto the Workspace Browser” on page 32.

» “Toimport adatafile (other than a.mat file) into the Workspace Browser” on page
34.
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To import a .mat file into the Workspace Browser

Note: Although you initially click the “Import Data” option to select a.mat file for
importing, the dialog boxesthat open during the importing of a.mat file use the term “Load.”
Asaresult, theterm “Import” istypically used in reference to any file other than a.mat file,
whiletheterm “Load” isused in reference to a.mat file. The two terms, however, refer to the
same action and can be used interchangeably.

1. Onthe main menu, click File > Import Data.

A list of available file types that you can import opens. The first option in thelist isthe
Workspace/MAT file option.

Figure 7-1: List of available file types

Solo Workspace Browser

Edit View Analyze Help FigBrowser
MNew DataSet...
Import Data... 3 Workspace/MAT file
Change Directory Delimited Text File (CSV,TXT)

XY... Delimited Text Files (TXT,XY)

Excel File (XLS,XLSX,CSV,TXT)

Experiment File (EXP,CSV.XLSTXT)

Hamilton Sundstrand ASF File (A5F, AIF, BKH)
Hamilton Sundstrand PIOMIR File (PDF)
Horiba J¥ File (NGS, NGC)

Thermo Galactic File (SPC)

To
{__’, Analytical Spectral Devices (A5D) Indico (V6 and V7)

Trend Tool Calibratic JCAMP [general] (DX, JDX)

Load Workspace...
Save Workspace...
Clear Workspace
Save Item...

Remote Automation

Close

Transfe| Extensible Markup Language (ML)
Paste XML from Clipboard
1] AdventaCT MTF File (MTF)
Choose Other...

2. Click Workspace/MAT file.

The Load dialog box opens. By default, this dialog box references the currently opened
workspace, and therefore, lists all of theitemsthat are currently loaded in the workspace.

Figure 7-2: Load dialog box
B Load [F=5 Eol 5

Create DataSet from

Lack In: == Base Workspace ==

Variahles
Pedbeerdata xls £xll (dataset) -

“Yarighle: Pedbeerdata xls

From File Load Cancel
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Click From File.

The button now shows From Workspace. The dialog box is refreshed to show the .mat
file that was last loaded and all of the items contained in the .mat file.

Note: In MATLAB, anitemiscalled avariable, and it is the type of data that can be
stored in a.mat file. An item can be a DataSet, a matrix, a character array, and so on.
Although this documentation uses the term “item,” the term “variable” is used on
various windows and dialog boxes and in some listsin Solo. Multiple variables, DataSet
objects, and so on can be stored in asingle .mat file.

Figure 7-3: Save dialog box

4.

5.
6.

Save [E=H =R 555
Save as...
Loak In: C:\Program Files\EVRISolo\Demo_Data - g

Files Variabhles

aleohol ({dataset) ~

aminoacids. mat

m | »

arch._mat

biscuit. mat
brain weight mat
bread. mat

data mid IR mat
data near IR mat
dorrit._mat
etchdata mat

4 1 b =l

File: alcchol mat “fariahle: RPedbeerdata xls

To Warkspace | Open | Save | Cancel |

If needed, in the Look In field, change to the directory from which you are importing the
.mét file.

In the Files column, select the .mat file that you are importing.
Do one of the following:
« If the.mat file contains asingle variable, click Load.

» If the .mat file contains more than one variable, then by default, the first variablein
thelist is selected. Click Load to import this variable, or select a different variable,
and then click Load.

» If the.mat file contains more than one variable, to import all variables, click All, and
then click Load. Click Yes at the prompt to load al variables, and then click Load
again.

The selected data files are loaded into the Workspace Browser. After you import the

data, different icons are displayed in the Workspace Browser for the different data types.

You can save these data items to a workspace, and you can manipulate this datain the
browser before you analyze it. See “Icons in the Workspace Browser” on page 37.

Note: If you select the All option through the Workspace Browser, then all of the variables
are loaded into the base workspace. If you select the All option in an Analysistool, then all
of the variables are loaded into the base workspace. You are then pointed at the base
workspace and prompted to select one of the variables that you just loaded.
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To import a data file (other than a .mat file) into the Workspace
Browser

1. Onthe main menu, click File> Import Data.
A list of available file types that you can import opens.
Figure 7-4: List of available file types

Solo Workspace Browser
Edit View Analyze Help FigBrowser

MNew DataSet...
Import Data... » Workspace/MAT file
Change Directory Delimited Text File (CSV,TX

XY... Delimited Text Files (TXT,XY)

Excel File (XLS,XLSX,CSV,TXT)

Experiment File (EXP,CSV.XLSTXT)

Hamilton Sundstrand ASF File (A5F, AIF, BKH)
Hamilton Sundstrand PIOMIR File (PDF)
Horiba J¥ File (NGS, NGC)

Thermo Galactic File (SPC)

To
{_‘; Analytical Spectral Devices (A5D) Indico (V6 and V7)

Trend Tool Calibratig JCAMP [general] (DX, JDX)
Transfel

Load Workspace...
Save Workspace...
Clear Workspace
Save Item...

Remote Automation

Close

Extensible Markup Language (ML)
Paste XML from Clipboard

L)
;" AdventaCT MTF File (MTF)

Choose Other...
2. Select the type of file that you are importing.
3. Inthe Open <File Type> diaog box, scroll to and select the file that you are importing.
4, Click Import.

The datais imported into the Workspace Browser. After you import the data, different
icons are displayed in the Workspace Browser for the different item types. You can save
these data items to aworkspace, and you can manipulate this data in the browser before
you analyzeit. See“Iconsin the Workspace Browser” on page 37.

5. Optionally, save the imported datato a.mat file. See “ To save imported data to a .mat
file” on page 35.

Note: Remember, the native MAT file format is the format that can be read the fastest by
Solo and that requires the least disk space for storing.
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1. Do one of the following in the Workspace Browser:
* Click theicon for the data that you are saving, and then on the main menu, click File

> Save.

* Right-click theicon for the data that you are saving and on the context menu that
opens, click Save.

The Save dialog box opens. This dialog box shows the .mat file that was last loaded and
all of the items contained in the .mat file.

Note: In MATLAB, anitemiscalled avariable, and it is the type of datathat can be
stored in a.mat file. Anitem can be a DataSet, a matrix, a character array, and so on.
Although this documentation uses the term “item,” the term “variable” isused on
various windows and dialog boxes and in some listsin Solo. Multiple variables, DataSet
objects, and so on can be stored in asingle .mat file.

Figure 7-5: Save dialog box

2. Specify alocation in which to save the data file and the name for the datafile.

3. Click Save.

Save

Files

Save as...
Loak In: C:\Program Files\EVRISolo\Demo_Data

aminoacids. mat
arch._mat

biscuit. mat
brain weight mat

4 T

m | »

(=[O sl

Variabhles

ST

alechol

({dataset) -

File: alcchol mat

To Warkspace |

Open

“Yarighle: Pedbeerdata xls

Save

Cancel |
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Browser

After you import or load items into the Workspace Browser, or analyze data, different icons
are used to represent the different types of items and data. Also, after you import or load
items into the Workspace Browser, you can save all of theitemsto asingle .mat file that you
can load into the base workspace. You can create as many .mat files as needed to support
your work requirements, and then load any of these .mat filesinto the base workspace. In
addition, after you import or load an item into the Workspace Browser, you can manipulate
the item. (For example, you can rename the item, or you can open the item for viewing and
editing.) Finally, the Workspace Browser is“drag and drop” enabled which means that you
can drag oneicon onto another icon or onto any other shortcut icon to manipulate or analyze
the item. See:

e “ltemicons’ below.

» “Saving, loading, and deleting items in the workspace” on page 38.
e “Manipulating items” on page 39.

» “Dragging and dropping items’ on page 42.

ltem icons

Icon Function

DataSet icon—Indicates that the imported or loaded data is a DataSet, which is the
object used in Solo for managing data.

Matrix icon - Indicates that the imported or loaded data is a matrix (for example, a

HH
FH | double array).
]
d

Character Array icon - Indicates that the imported or loaded data is a character array.

Model icon - Indicates that the item is a model that was created in one of the Analysis
tools.

- Preprocessing icon—Indicates that the item is a set of preprocessing instructions
created by the Preprocessing tool.
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Saving, loading, and deleting items in the workspace

After you import or load items into the Workspace Browser, you can save al of theitemsto
asingle .mat file. You can create as many .mat files as needed to support your work
reguirements, and then load any of these files into the base workspace. You can also delete
all items from the base workspace.

To save items to a .mat file

1. Import or load the required items into the Workspace Browser.

2. Optionaly, manipulate the items as heeded. For example, rename an item, modify the
datafor one or more items, and so on.

3.  Onthe main menu, click File > Save Workspace.
The Save Workspace dialog box opens.

4. Enter aname for the file (by default, the Save astypeis a.mat file, and you cannot
change this), and then click Save.

All of theitemsin the base workspace are saved to asingle .mat file.

To load saved items into the base workspace
When you load saved items, all of the items are loaded exactly as they were saved—they
have the same names, they are loaded with all of their data, and so on.
1. Onthe main menu, click File> Load Workspace.

2. Inthe Load Workspace dialog box, scroll to and select the saved .mat file that you are
loading, and then click Open.

To delete items from the base workspace

When you delete loaded items from aworkspace, all of the items are deleted in asingle step.
Be aware, however, that any unsaved dataitems will belost. If you want to deleteitemsfrom
aworkspace, but not the data that an item contains, make sure to save all of the dataitemsin
the workspace first.

1. Onthe main menu, click File > Clear Workspace.
A dialog box opens, asking you if you want to delete al items from the workspace.
2. Click Yesto confirm the deletion.

38



Manipulating items

Chapter 8
Icons in the Workspace Browser

After you have imported or loaded data items into the Workspace Browser, a variety of

options are available for manipulating the item, including:

* “Viewing information about the item” below.
» “Opening theitem for viewing or editing.”
» “Dragging and dropping items” on page 42.

Viewing information about the item

You can right-click on an icon and on the context menu that opens, select from options for
viewing information about the item, renaming the item, and viewing details about the item.
For adataitem, options are also available for plotting the imported data, editing theitem, and
analyzing the data. In addition, if multiple dataitems are selected, then an option to combine

the dataitemsis also available.

Figure 8-1: Context menu for an item in the Workspace Browser

:-r Information » Size: Gx11
ﬁ Rename Class: dataset

View Location: Workspace

Plot

Edit

Combine
Save

Delete
Analyze 3

Opening the item for viewing or editing

Double-click an icon to open the item for viewing only or for editing.

« If theitemisnot editable, when you double-click the icon for it, an Information dialog
box opens. Y ou can view information about the non-editable item in this dialog box.

Figure 8-2: Information dialog box

Information
File Edit View

=N el =)

This is a nonlinear data set, from formulation of color paints.
There are four inputs, the concentrations of colorants (white,
black, violet, magenta), and three outputs, the color values
(hlack to white, red to green |, yellow to blug). The first 49
isamples (xcal and ycal) are for training and the last 3 samples
(xtest and ytest) are for testing. This is a quaternary guartic
mixture design. For more information about this data set please
see: D.H. Alman and C. G. Pfeifer, Empirical color mixture
models, Color Research and Application, 12, 210-222 (1987).

(Contents of this file (pairt.mat):

Mame Size  Description

Areadme 25x63  This note

xcal  49x4  Colorant concentrations for training data
wtest  Gx4  Colorant concentrations for test data
xvars  4x7  Wariable names for colorants

ylcal  49x1 Blackiwhite color value for training data
yltest  Sx1 Blackiwhite color value for test data
y2cal  49x1 Redigreen color value for training data
y2est 3wl Redigreen color value for test data
y3cal  49x1 Yellowblue color value for training data
y3test 8x1 Yellowiblug color value for test data
ycal  49x3 Al color values for training data

ytest  8x3  All color values for test data

yvars  3x11  Variable names for color values

~
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» IftheitemisaDataSet, whenyou double-click itsicon, the DataSet Editor window opens.
Y ou can edit the DataSet (data, row labels, column labels, and so on) as needed in this
window. (See " DataSet Editor Window” on page 45.)

Figure 8-3: DataSet Editor window

8
i

spec2 - DataSet Editor EI

File Edit View FigBrowser

iInfo| Data| Row Labels Column Labels

Hame: specd

Author:

N

h{ Data: Class: double Size: [30x:401] Included: [30x401] P

Type: data Histony: s

Created: 17-May-2002 03:00:23 —
Modified: 17-May-2002 05:00:40

&)

Description:

Pseudo-gasoline samples measured on Instrament 2. -

» If theitemisnot a DataSet, but another type of editable data, when you double-click its
icon, the Open Item dial og box opens, asking you how you want to open the item—either
asahew dataset or asaraw data (which means editing the data as asimple matrix without
adding labels or other DataSet information).

Figure 8-4: Open Item dialog box
OpenItem EI =] @

Hows should this item be opened: Edit as new DataSet object or az a raw
data [ordinary matrix]?

|Create DataSet | | As Raw Data | | Cancel |

Because, in general, any datathat isloaded into Solo must ultimately be converted to a
DataSet object, you can click Create Dataset to proactively carry out this conversion;
otherwise, you can click As Raw Datato edit theitem “asis.” The same window opens
whether you click Create DataSet or As Raw Data; however, as shown in Figure 8-5 on page
41, if you click Create DataSet, all of the tabs are enabled for the Dataset Editor window
whileif you click As Raw Data, only the Datatab is open for the Data Editor window.
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Figure 8-5: DataSet Editor window and Data Editor window

spec2 - DataSet Editor === yltest - Data Editor ===

it View FigBrowser File Edit View FigBrowser

Row Labels | Column Labels 1578 vata | [REFIEREEY| CoiEmR bR

Hame: #pc2 (& 1 |
4

Author: 45ps

2632

s Data: Class: double Size: [30x401] Includled: [30c401] 7 .

2L Type: data History: g&
Created: 17-May-2002 05:00:23 —
Modified: 17-May-2002 08:00:40

Description: @

[Pseudo-gasoline samples measured on Instrument 3 >

23.79
2453
38.98
229

3398
37 46

o

@ N m o R oW R =

With some exceptions, if you edit a dataitem, you must explicitly request to overwrite the
data item in the Workspace Browser with the changes. To save changes to a data item:

1. Inthe appropriate Editor window, edit the item as needed, and then on the Editor
window menu, click File > Save.

The Save dialog box opens. The Variable name field is automatically populated with the
name of the dataitem.

Figure 8-6: Save dialog box
B save [E=H =R 555

Save DataSet as

Lack In: == Base Workspace ==

Variahles
Pedbeerdata xls &xll (dataset) ~
i 1zl {(dataset)

“Yarighle: Pedbeerdata xls

Ta File | Save | Cancel |

2. Do oneof thefollowing:

» Click Saveto override the selected data item in the Workspace Browser with the
modified data item.

* Inthe Variablefield, enter anew name for the dataitem, and then click Save to save
the modified data item as a new item in the Workspace Browser.
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Dragging and dropping items

42

* Youcandrag adataicon to ashortcut icon to open the Analysis window and analyze the
data.

* You can drag amodel icon to an shortcut icon to open the Analysis window to load a
model, and optionaly, apply it to new data.

» |If the size of dataitems matchesin at least one dimension, (either the same number of
rows or the same number of columns), or if dataitemsareidentical in size, you can drag
adataicon onto another dataicon or onto an open Editor window to combine these two
dataitemsand create asingle dataitem. Y ou can repeat this step as many times as needed
to combine all of the necessary data items.

Note: You cannot join dataitems that do not match in at least one dimension.
Consider the following:

» DataSet item: A, 300 rows x 20 cols

» DataSet item: B, 200 rows x 20 cols

» DataSet item: C, 300 rows x 1 col

o DataSet item: A_copy, 300 rows x 20 cols

You can join A with B because these DataSets have the same number of columns, or you can
join A with C because these DataSets have the same number of rows. For example, when
you join A with B, you are given two options:

Figure 8-7: Overwrite existing data dialog box
Overwrite Existing Data? EI =] @

Mew data matches size of existing data. Do you want to overwrite or
augment the existing data?

|§Overwr'rte§| |Augment| | Cancel |

You can overwrite A with the B data, or you can add the B datato A. In this case, the datais
automatically joined as additional rows, and a 500 row x 20 column dataset is created.
Similarly, if you join A with C, you can overwrite A with the C data, or you can add the C
datato A. Inthis case, the datais automatically joined as additional columns, and a 300 row
X 21 column dataset is created.

You can aso join A with A_copy because these two dataitems are identical. You are again
given two options for joining the data:

Figure 8-8: Overwrite existing data dialog box
Overwrite Existing Data? EI =] @

Mew data matches size of existing data. Do you want to overwrite or
augment the existing data?

EOverwr'rte§| |Augment| | Cancel |
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You can overwrite A with the A_copy data, or you can add the A_copy datato A. If you
choose to add the A_copy datato A, you have three options for joining the data:

Figure 8-9: Augment data dialog box
AugmentData EI =] @

@ Augment new data on in which direction? Make it new:

| Rows | |Columns| | Slabs |

* Youcanjointhedataby rows. Inthiscase, a600 row x 20 column DataSet is created. The
300 new rows are considered as new samples.

* Youcanjointhedataby columns. In this case, a 300 row x 40 column DataSet is created.
The 20 new columns are considered as new variables for the same samples.

* Youcanjoin the data as dlabs. In this case, one DataSet is essentially placed behind the
other to create a 300 column x 20 row x 2 DataSet. (Y ou typically join dataasdabsif the
dataisto be used in multi-way data analysis methods.)
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Chapter 9. DataSet Editor Window

The DataSet Editor window is the standard interface that you use for creating and managing
aDataSet in Solo. Multiple options are available for opening the DataSet Editor window.
You can:

* Right-click on an item in the Workspace Browser window and on the context menu that
opens, click Edit.

» Drag anitemin the Workspace Browser window onto the DataSet Editor icon.

» Double-click the DataSet Editor icon in the Workspace Browser window, and on the
window’s main menu, click File > Load or File > Import From.

* Right-click on a data component in an analysis window (for example, the X calibration
control in the PCA analysis window), and on the context menu that opens, click Edit.

»  With dataloaded in an analysis window, (for example, the X calibration control in the
PCA analysiswindow or the X and Y calibration control in the PLS analysiswindow), on
the Solo main menu, click Edit > Calibration > X-Block Data or Edit > Calibration > Y -
Block Data.

DataSet Editor window layout

Figure 9-1: DataSet Editor window

spec? - DataSet Editor EI@—— Tltle bal’
File Edit View FigBrowser -€4—— Manmenu
Data| Row Labels | Column Labels |< TabS
Hame: specd @
Author: Izl
h{ Data: Class: double Size: [30x401] Included: [30=401] —
Type: data Histony: -
Created: 17-May-2002 03:00:23 —
Modified: 17-May-2002 05:00:40
Description: @

Pseudo-gasoline samples measured on Instrament 2. -

The DataSet Editor window has three major components—the title bar, the main menu, and
the tabs.

» Titlebar - The phrase “DataSet Editor” appearsin the title bar at the top of the DataSet
Editor window, aswell asthe standard Window Minimize, Maximize, and Close buttons.
The name of the DataSet that is currently loaded in the DataSet Editor window also
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Info tab
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appearsin thetitle bar. For example, in Figure 9-1 above, the DataSet named “conc” is
currently loaded in the window.

Note: If you launch the DataSet Editor window any other way than from an analysis
window, and then modify the DataSet in any way, an asterisk (*) is displayed next to the
DataSet name in the title bar. The asterisk indicates that modifications to the data are
pending. Before you can close the DataSet Editor window, you must answer a prompt
about saving the modified data. If you launch the DataSet Editor window from an
analysis window, any modifications that you make to the data are immediate (no asterisk
is displayed next to the DataSet name in the title bar) and you can close the window
without having to answer a prompt about saving the data.

Main menu - The DataSet Editor main menuisset up in astandard Windows menu format
with menu commands grouped into menus (File, Edit, View, and FigBrowser) across the
menu bar. The Load and Import options on the File menu are identical to the options on
the File menu on the Workspace Browser window and the Analysis window. You use
these options to load or import data from the Workspace Browser or from afile. You use
the File > Save Data option to save a DataSet to the Workspace Browser or to afile. You
use the File > Export to export a DataSet to a.csv or .xml file.

Tabs—The DataSet Editor window has four tabs—Info, Data, Row Labels, and Column
L abels—each of which provides access to different content in the DataSet.

When the DataSet Editor window opens, the Info tab is the active tab. (See Figure 9-1 on
page 45.) The Info tab provides a high-level overview of the DataSet, including the DataSet
name, the DataSet author, the data type and size in the DataSet for both included and
excluded data, the DataSet creation date and time, the DataSet modification date and time,
and a description of the DataSet.

The Info tab isinteractive:

To edit the DataSet name, author, or description, click the Edit button @ next to the
appropriate field.

To plot the included data in the DataSet, click the Plot button E'L'{ )
To view the history of the DataSet, click the History button [@2].
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The Datatab displays the data in the DataSet in a spreadsheet format.
Figure 9-2: DataSet Editor window, Data tab

xblockl” - DataSet Editor
File Edit View FigBrowser

Info |E| Row Labels | Column Labels |

1: 01 L-Bottom

2. 02 L-Glass
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1155.44
115994
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1156.75
11485

1152.38
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1158.38
1156.75
115478
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1150.08
1152.94
1156.558

oo s
|

Include Selected
Exclude Selected
Exclude Unselected
Copy

Paste

Fill with walue

Extract Data

Use as Axisscale

Use as Class

Use as Include
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=]

1 1132.94
2 112813
5 112031
4 112531
S 1133.63
] 1127 .94
7 1121.94
g 112494
5 112494
10 1127.75
11 112518
12 112531
13 112863
1

|

Thetab isinteractive. You can:

» Edit the data directly on this tab.

» Copy and paste rows and/or columns to and from other programs.

¢ |nclude and exclude rows and/or columns of data.

» Designaterowsand/or columnsasaxis scales, classes, or theIncludefield. Theresultsare
reflected on either the Row Labels tab or the Column Labels tab.

All actions are available either from the Edit menu, or by right-clicking on arow or on a
column header (as shown in Figure 9-2 above) to open a context menu.
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Row Labels tab/Column Labels tab
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In atypica two-way DataSet, data mode 1 (the rows) represents the data samples and data
mode 2 (the columns) represents the variables. The Row Labels tab and the Columns Labels
tab—also known as the M ode L abels—provide access to the auxiliary “context” datafor the
Dataset, such asthe labels for each sample, the axis scale, the data classes, and the Include
status for data. (Multi-way data has additional Label tabs for each mode of the data.)

Figure 9-3: DataSet Editor window, Row Labels tab

xblockl® - DataSet Editor =n| Wl <
File Edit View FigBrowser
Info | Data | Row Labels Column Labels |
Title: Sample (time)
Label | Axis Scale | Class In¢*
C
Set 1 (empty) - |Set1(em... +|Set1 (smpty) - opy
Hame: Sample Humber Paste
Edit Incl.
Row 1 Mew Class... - Clear/Reset
Mew Class...
Row 2 hs Bulk Include Change
Row 3 Mew Class... -
Use as Class
Row 4 Mew Class... -
Row 5 Mew Class... -
Row & Mew Class... - =
Load Incl.
Row 7 Mew Class... -
Extract Incl.
Row & Mew Class... -
Row 9 Mew Class... -
Row 10 Mew Class... -
Row 11 Mew Class... - -

You use the information in these fields for:

* Managing the data. (For example, the Include field indicates whether a given row or
column isto beincluded in an analysis.)

» Plotting the data (For example, some correction algorithms plot against the axis scale of
the columns.)

* Analyzing the data. (For example, classification algorithms use the information in the
Classfield to identify class assignments.)

A variety of options are available for specifying and working with the information for these
fields. You can:

e Manually enter the information in each field.
» Assignanameto afield set to assist in identifying content.
» Create setsfor loading multiple versions of afield into asingle DataSet.

» Loadthefieldsfrom files or variables in the base workspace (as long as the information
that is being loaded is of the correct size.)

Note: When you load field information from one DataSet object (the source DataSet) into
another DataSet (the target DataSet), the information is always loaded from the
corresponding field and mode (row/column) of the source DataSet. To load information from
adifferent mode, you must first Extract or Copy the contents from the source DataSet object,
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and then Load or Paste the content into the target DataSet object. You can always load or
paste information from a non-DataSet object, even when the information is from an external
program such as Microsoft Excel.

» Copy and paste information to and from the Label field, the Axis Scale field, the Classes
field, and the Include field.

o Edit multiplefieldsin asingle step.

All actions are available either from the Edit menu, or by right-clicking on arow or on a
column header (as shown in Figure 9-3 on page 48) to open a context menu.

Edit menu

The DataSet Editor Edit menu has many powerful data manipulation options. Some of the
more commonly used options include the following:

»  Transpose—Switches the rows and columns for a 2-way DataSet object.
* Exclude Data—Mark rows or columns as “Excluded.” (Also known as a“ Soft Delete.”)
» Hard Delete Excluded—Permanently removes excluded data from a DataSet object.

» Exclude Excessive Missing—Automatically excludes rows or columns or multi-
dimensional indicesin which the number of missing data val ues exceeds the alowable
amounts, as defined by the missing data replacement algorithm “mdcheck.” Y ou you use
this option to remove samples or variables which do not have enough information to be
used in modeling.

*  Permute modes—Changes the order of the data modes.

» Concatenate—Providesthe option of concatenating “old” data (dataalready loaded in the
DataSet Editor) with “new” data (data that are either loaded or imported using the Load
or Import From options on the DataSet Editor File menu). The old data and new data are
compared and if they match in sizein at least one dimension, (either the same number of
rows or the same number of columns), the data can be concatenated. Y ou can use this
option to build alarger DataSet from several smaller DataSets.
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The Plot Controls window is the principal data visualization tool for Solo. It contains an
extensive number of toolsfor labeling, manipulating, and publishing plots that are contained
in aPlot window. (See “Plot window” on page 52.)

You can open the Plot Controls window in one of two ways:

Y ou can right-click on any set of data (for example, on a set of data in the Workspace
Browser window or on the X calibration control after you have loaded data into the
control in an Analysiswindow) and on the context menu that opens, click Plot to open the
Plot Controls window. (See “Data plotting options’ on page 55, “Data selection and

editing options” on page 55, and “ Other options’ on page 56.)

Y ou can click on an active Analysis window toolbar button that is specific for aplot (for
example, an active Plot Eigenvalues button “|4.).

Note: If you open the Plot Controls window by clicking on an Analysis window toolbar
button, then the options that are available on the Plot Controls window are specific to the
analysis method and the plot that is generated. Analysis-specific plot options are not

discussed in this chapter.

Figure 10-1: Comparison of Plot Controls window
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Regardless of how you open the Plot Controls window, two options are common to the
window— auto-update and Color. Auto-update is selected by default. With this option
selected, aplot in aPlot window is automatically updated after you make a changeto a plot.
If you clear this option, you must click Plot to manually update a plot after you make a
change toit. You use the Color By option to implicitly superimpose the response of one
variable onto the plot of another. For example, in Figure 10-2 below, the figure shown on the
left isthe plot of the response of variable 9 for al of the data samples. The figure shown on
theright is the plot of also the plot of the response of variable 9 for all of the data samples;
however, the color of the datais pointsis based on the response of variable 15 for all of the
data samples. Asyou can seein the figure on the right, a selected sample has a value of
approximately 660 for variable 9, but it has avalue in the 1100s for variable 15.

Figure 10-2: Color By example
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Most plots created in Solo are contained in a Plot window. For example, Figure 10-3 shows
an Eigenvalues plot in a Plot window.

Figure 10-3: Eigenvalues plot in a Plot window
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You can create multiple plots during an analysis session, and the plots are automatically
numbered as they are created. The number is displayed in the Title bar of the Plot window.
Most of the plots that you create during an analysis session are under the control of asingle
Plot Controls window. The Figure Selector dropdown list in the Plot Controls window
containsalist al of the plots created during an analysis session and that are under control of
the window. At any time, you can select afigure from thislist to make it the active plot for
the session.

Figure 10-4: Example of multiple plots automatically numbered
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All Plot windows, regardless of the plot that they contain, have the same main menu and the
same tool bars.

* Main menu—The main menu is set up in a standard Windows menu format with
commands grouped into menus (File, Edit, FigBrowser, and PlotGUI) across the menu
bar. This menu contains variety of options for working with the plot in the Plot window
and modifying the appearance of the plot in the Plot window. For example, the Edit menu
contains options for editing the plot axes and the plot font settings.

Figure 10-5: Plot window main menu

File Edit FigBrowser PlotGUI
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*  Toolbar—The Plot window has two toolbars. The top toolbar contains the buttons for
common Matlab plotting tools. The bottom toolbar contains an option for viewing and
opening the datain the DataSet editor as well as options for changing the appearance of
the plot. Place your mouse pointer over atoolbar button to open tooltip text for the button.

Figure 10-6: Plot window toolbar
ﬂjlﬂé +\_\{m2"@@ DIE
Yo1 N AN an i -
Note: For assistance with using any of the common Matlab plotting tools, see:

» Datacursor - http://www.mathworks.com/access/hel pdesk/hel p/techdoc/creating_plots/
f4-44221 .html

» Zooming - http://www.mathworks.com/access/hel pdesk/hel p/techdoc/creating_plots/f4-
44425 .html

»  Panning - http://www.mathworks.com/access/hel pdesk/hel p/techdoc/creating_pl ots/f4-
44519.html

* Rotating - http://www.mathworks.com/access/hel pdesk/hel p/techdoc/creating_plots/f4-
44601.html

* Annotating - http://www.mathworks.com/access/hel pdesk/hel p/techdoc/creating_plots/
f0-37626.html
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Data plotting options

If you open the Plot Controls window from the Plot option on the context menu, the Plot
Controls window opens with the same set of options for plotting summary statistics (mean,
standard deviation, and mean +/- standard deviation) for all of your data samples. The
default plot that is generated is the mean response across all of your samples for al of your
variables. You can, however, plot your data anyway that you want.

» Togenerate an overlay plot of al of your samplesfor all of your variables, click Data.

» Togenerate aplot of the standard deviation across all of your samplesfor al of your
variables, click StdDev.

» Togenerateaplot of the mean response acrossall of your ssmplesfor all of your variables
plus or minus one standard deviation, click Mean+StdDev.

* Togenerate aplot that shows the number of missing observationsfor each variable, click
Number Missing.

» Toselect any combination of samplesfor plotting against al variables, on the Plot
Controls window main menu, click Plot > Rows. CTRL-click to select multiple and/or
non-contiguous sampl es.

» To select any combination of variables for plotting against all samples, on the Plot
Controls window main menu, click Plot > Columns. CTRL-click to select multiple
variables. (Thisplot isuseful for viewing trendsfor one or morevariablesfor all samples.)

» To changethe scale of aplot, on the Plot Controls window menu, click View > Auto Y -
Scale and select the option that makes the most sense for your given set of data.

» Toreview the co-linearity of variables, plot avariable on the X axis as the function of
another variable on the Y axis.

Data selection and editing options

The Plot Controls window and the toolbar on the Plot window contain a number of options
for selecting data and for modifying the data that you are viewing. If you choose to plot
columns of data, then the resulting plot is for every row (sample) for the selected columns. If
you choose to plot rows of data, then the resulting plot is a plot for every column (variable)
for the selected rows.

Note: Unless specifically stated otherwise, all menu options discussed below refer to the
options on the main menu of the Plot Controls window.

» Toselect only part of the data that you are viewing for plotting, do one of the following:

* Click Select on the Plot Controls window, and then click and drag your cursor
around the data points to select them.

* OnthePlot Controls dialog box, click Tools, and select your tool of choice, and then
on the Plot Controls dialog box, click Make Selection, and then click and drag your
cursor around the data points to select them.

The color of the selected data pointsis changed, not only in the currently active plot,
but also, in any other open plots that contain the samples.
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To select one or more of the classes that are displayed in the current plot, click Edit >
Select Class.

To select al itemsthat are currently displayed in the plot, click Edit > Select All.
Note: Itemsthat are excluded are not displayed in a plot, and therefore, are not sel ected.
To select only excluded items, click Edit > Select Excluded.

After you have made a selection, a variety of options are available for working with the
selected data.

Note: These options are enabled only if the datais editable.

To exclude (mark as” Do Not Use”) the sel ected items from the data, click Edit > Exclude
Selection.

To include only the selected data items, click Edit > Include Only Selection.

To include items again which were previously excluded and are now selected, click
Edit > Include Selection.

Note: You might need to click View > Excluded Datato select the excluded items, or
click Edit > Select Excluded.

To change the class of the selected data, click Edit > Set Class of Selection.

To make the selected data“Missing,” (replace the values of the datawith Not-a-Number
values), click Edit > Make Selection Missing.

Note: Thisisapermanent action. You cannot undo it.

Other options
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In addition to the options for plotting data, and for selecting and editing data, the Plot
Controls window contains options for displaying information about other DataSet fields.

Note: Unless specifically stated otherwise, all menu options discussed below refer to the
options on the main menu of the Plot Controls window.

To view the datafor the currently selected/active plot in atable, click View > Table. The
table is displayed in a Plotted Datawindow. Y ou can click Edit > Copy to copy the data
table, and then use standard menu or keyboard commands to paste the copied tableinto a
word processing or presentation application.

Note: The Plotted Datawindow is an independent window that is not linked to the Plot
Controls window.

To view data (samples or variables) that you have excluded from analysisin the currently
selected/active plot, click View > Excluded Data. The excluded datais displayed on the
active plot with the same symbol astheincluded data, but in acolor that is several shades
lighter to distinguish it from the included data.

To generate aprobability plot for data, right-click on the plot and on the context menu that
opens, click Probability Plot > Best Fit (automatic). Solo automatically determines the
best distribution plot for the data and displays the plot in a Figure window. To manually
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generate a different distribution plot, click Distribution on the Figure window’s main
menu, and then select a different plot type.

Note: The Figure window is an independent window that is not linked to the Plot
Controls window.

To open atext box that displays critical parameters for a regression model including the
RMSEC and the RMSECV, right-click on aplot for the regression model. Click Show on
Figure to display thistext box on the plot in the Plot window.

If you have multiple samplesor variables plotted in asingle Plot window, in lieu of adding
alegend to the plot, you can add text that identifies each plot individually. Right-click on
each plot in the Plot window, and on the context menu that opens, click Identify Curve.

To exclude raw data (samples or variables) before analysis, right-click on the plot in the
Plot window and on the context menu that opens, click Exclude Curve. The excluded
sample or variable is marked with a double arrow in the Plot Controls window.

To open the plotted data in the DataSet Editor, click File > Edit Data. (See “ DataSet
Editor Window” on page 45.)

To duplicate the currently selected/active plot, click View > Duplicate Figure. The
duplicated plot islinked to the original plot—whatever samples or variables that you
select in the original plot are automatically selected in the duplicate plot.

To generate a separate, standalone view of the currently selected/active plot, click View
> Spawn Static View.

Note: The Static View function is useful for creating snapshots of all your plots during
dataanaysisfor before and after comparison purposes. The static plot is a copy of the
currently selected/active plot that is contained in an independent Figure window that is
not linked to the Plot Controls window.

To export the currently active/sel ected plot to Microsoft PowerPoint or Microsoft Word,
click Export Figure, and then click To Microsoft Power Point or To Microsoft Word as
appropriate. If PowerPoint or Word is not open, Solo opensthe application and placesthe
figurein adidein anew PowerPoint presentation or in a new blank Word document. If
PowerPoint or Word isopen, Solo placesthefigure asthe next slidein the currently active
PowerPoint presentation or at the insertion point in the currently active Word document.

Note: Thisoption is available only for a Windows operating system.

To copy the currently selected/active plot to your computer’ sclipboard, click Edit > Copy
Figure. Use standard menu or keyboard commands to paste the copied figure into an
application that allows for the pasting of graphics.

To copy the datafor the currently selected/active plot in atabular format to your
computer’s clipboard, click Edit > Copy Plotted Data. Use standard menu or keyboard
commands to paste the copied figure into an application that allows for the pasting of
tabular data.

Note: The Edit > Copy Plotted Data option is essentially a single step shortcut for the
two step approach of View > Table and then Edit > Copy.
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The Analysis window serves as the core interface to the Solo data modeling and analysis

functions. Y ou create your modelsin an Analysiswindow, apply modelsin thiswindow, and
also analyze and explore the modelsin this window. The Analysis window has seven major
components. These components are the:

“Analysis window main menu” on page 61.

“Analysis window toolbar” on page 63.

“Analysis window Status pane” on page 65.

“Analysis window Control pane” on page 67.

“Analysis window Help pane” on page 69.

“Analysis window Flowchart pane” on page 71.

“Analysis window Model Cache pane” on page 73.

Figure 11-1: Analysis window layout
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Analysis window main menu

The Analysis window main menu is set up in a standard Windows menu format with
commands grouped into menus (File, Edit, View, Analyze, Help and FigBrowser) across the
menu bar. Some of these commands are available in other areas of the application.

Figure 11-2: Analysis window main menu
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The Edit > Options menu contains the following options:

Method Options - Opens the Options dialog box which lists options for controlling the
settings that are specific to the currently selected analysis method such as confidence
limits settings, algorithm selections, and constraints. Some analysis methods have more
setting options than others. See “ Options dialog box” on page 21.

AnalysisGUI Options- Opensthe Options dial og box which listsoptionsfor the currently
opened Analysis window, including the maximum number of factors displayed, the font
sizefor the Control pane, and the display in the Analysis Flow Chart pane. See“ Options
dialog box” on page 21.

Model Cache Settings - Allows you to turn model caching on and off and adjust various
other aspects of the model cache. See “Anaysiswindow Model Cache pane”’ on page 73.

Default Plots - Opens the Default Plots dialog box in which you can adjusting default
Scores plots for given methods.

Window Docking Settings - Opens the Window Docking Settings dialog box which you
use to adjust the docking behavior of your Solo windows. See “To specify the Window
docking settings’ on page 62.

Preferences (Expert) - Opens a Preferences (Expert) window which you use to override
al valuesfor all Solo options. Because thereis no checking for validity of settings when
you use thistool, you must be very cautious using it. If problems occur, try resetting the
default values using “Factory Default.”
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To specify the Window docking settings

By default, when you first open Solo, every datafigure and interface in Solo isafloating

window, which is awindow that you

can drag to any position on your desktop. You can also

resize afloating window. You can select different Window docking settings to change the
floating behavior of datafigures, interfaces, or both.

1. Onan Analysiswindow main menu, click Edit > Options > Window Docking Settings.

The Docking Settings dialog box opens. The first docking setting (All data figures and
interfaces open as separate windows) is selected by default.

Figure 11-3: Docking Settings dialog
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(Default) Do not dock figures. Al new figures
will open as seperate windows.

Always dock nevy plats. GUI figures can he
docked manually but nevw plots (figures) will
open a5 docked,

Alvways dock windows, Al figures will
openirecpen docked.

Cancel

2. To select adifferent Window docking setting, click the setting.

The Docking Settings dia og box

closes and you return to the Analysiswindow. The new

docking setting is effective after you close and re-open a window.

Tools menu

The Tools menu contains a number of tools which you can use to investigate and gather
information about the currently loaded data and to assess a model’s performance.

Figure 11-4: Tools menu

Tools

See:
e “Cross-Validation Tool” on page

Cross-Validation
Show Maodel Details
Test Model Robustness #

Permutation Test

Correlation Map [
Estimate Factor SMR
Wiew Cache r

107.

*  “Model Robustness Tool” on page 111.

» “Correlation Map Tool” on page 113.
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Analysis window toolbar

For any analysis method, the Analysis window toolbar always contains the foll owing toolbar
buttons:

« A Workspace Browser button [A] .
« A Plot scores and sample statistics button § .

» AnEdit Analysis Methods Options button @ . This button opensthe Options dial og box,
which lists options for controlling the settings that are specific to the currently selected
analysis method such as confidence limits settings, algorithm selections, and constraints.
Some analysis methods have more options than others. See* Options dialog box” on page
21.

The Analysiswindow toolbar is updated dynamically with other toolbar buttons based on the
selected analysis mode. These toolbar buttons carry out actions or open tools that produce
plots and other visual aids that assist you in examining a model. Place your mouse pointer
over atoolbar button to open tooltip text for the button.

Figure 11-5: Example of various Analysis windows toolbars

No selected analysis method
Al B a KNN analysis method
| B4 B A R PLS analysis method
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Analysis window Status pane

The Status pane is both informational and interactive. The appearance of the pane visualy
indicates the status of the analysis. It has an initial appearance before you load datainto the
Analysiswindow, it has a different appearance after you load datainto the Analysis window,
and it has yet another appearance after you create an item from the loaded data. For example,
as shown in Figure 11-6, the X calibration control (the primary location for loading datain
an Analysis window) has one appearance before you load calibration data and it has another
appearance after you load calibration data. In addition, a“P” appears after the X control and
before the Model control, which you can use to access preprocessing methods for the loaded
data. After you create amodel based on the loaded data, the Status pane has yet another
appearance.

Figure 11-6: Different appearances of the Status pane
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In addition, just as the appearance of the pane varies based on the analysis status, the
information that is displayed for a control varies based on the analysis status. For example,
before you start an analysis, place your mouse pointer the on the X calibration control to
view instructions about working with the control. After you load data, place your mouse
pointer on the control again to view not only information about the loaded data, but also,
different instructions about working with the control.

Figure 11-7: Information that is displayed in the Status pane
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Tooltip text after data loaded

Every control in the Status paneis both left-clickabl e and right-clickable. What happens after
you click on a control depends not only on the control itself (isit an X or Y control or isit a
Model or Prediction control), but also, on the type of click (left or right) and the analysis
status. For example, if you left click an empty X calibration control, then the Import dialog
box opens, and you must select afile to import. If you left click or right click the X
calibration control after you have loaded data, then a menu opens with options for
manipulating (loading, importing, editing, plotting, and so on) the data. Again, as shown in
Figure 11-8, the options that are enabled on the menu depend on the analysis status.

Figure 11-8:

Status pane context menu

i 1
Load Data I

Import Data 3
Edit Data
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Plot Data
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ClearXand ¥

Context menu after datais

loaded

Note: All of the actions that are available in the Status pane are also accessible through the
Analysis window menus and toolbar, but it istypically easier to work directly in the Status

pane.
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Analysis window Control pane

The Control pane contains two distinct parts—a row of tabs and the Control paneitself. The
Control pane contains controls that are used in manipulating the model settings such as
number of factorsin amodel or other parameters. In many cases, the Control pane also
displays the Percent Variance Captured or other statistical information for the model. For
some analysis methods (such as MCR or PARAFAC), the Control pane displaysthe variance
that was captured for only the included components. For other analysis methods (such as
PCA, PLS, or PCR), the Control panel displays the variance that was captured for both the
included and excluded components. The row of tabsis located directly above the Control
pane. The tabsin the tab row are analysis-specific controls that determine what is displayed
in the Control pane.

Figure 11-9: Analysis window Control pane
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Analysis window Help pane

The Analysis Help pane is atext description of the current analysis status. It also provides
general guidelines for what your next analysis steps should be based on the current analysis
status. The Analysis pane can also provide warnings when the settings you have selected or
the model results are unusual and require your attention. The paneis colored in red or yellow
depending on the severity of the warning. You can dismiss awarning by clicking on the
warning text and indicating whether to dismiss the warning once, or always (whenever the
warning happens).

Figure 11-10: Analysis window Help pane

Data has been loaded but no model exists. Set the preprocessing and other options (from =«
the Freprocess and Tools menus) and calibrate a model (Calibrate button). The data can
be viewed and edited with the Edit menu.
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While the Status pane provides a graphical cue for the sequence of steps in the modeling
process, the Analysis window Flowchart pane provides step by step instructions for using a
particular analysis method. Each step is a button that you can click to interactively carry out
the analysis according to the listed steps. The available steps in this pane are dynamically
updated based on the last completed step. For example, as shown in Figure 11-11, the
Analysis Flowchart panefor aPL S regressioninitially contains only two steps—L oad X data
and Load Y data. If you wereto click Load X data, then the Import dialog box would open
and on this dialog box, you would select the X data for importing. You would then click
Load Y data and on the Import dialog box, select the Y datato load. After you load the Y
data, the Analysis Flowchart pane is automatically updated with additional steps for

continuing with the analysis.
Figure 11-11: Analysis window Flowchart pane
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Analysis window Model Cache pane

Datathat is used to create models and predictions during data analysis as well as all of the
models and predictions created from this data is automatically cached. After amodel is
created, the model and the data used to create it are added to the cache. If new datais loaded
and a prediction is made, this new data and the prediction are added to the cache. Every time
you edit data and create a new model or prediction from the data, each version of the
modified data and the corresponding model or prediction are added to the cache. The Model
Cache pane displays this complete history of all your cached items—all of the data that was
used to create models and predictions during data analysis aswell as al of the models and
predictions that were created from this data—in a hierarchical view.

Figure 11-12: Analysis window Model Cache pane
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Note: By default, the Model Cache pane isturned on when Solo first opens. You can close
the Model Cache pane by clicking the Close (“X") button in the upper right hand corner of
the pane. To turn the Model Cache on again, on the Tools menu on the Analysis window,
click View Cache, and then select a viewing option. Models and data are cached even if the
Model Cache pane is not open.

Multiple options are available to you for changing the Model Cache view, managing your
cache, and manipulating cache items. See:

*  “Mode Cache pane view.”
» “Cache management” on page 75.
« “Manipulating cached items’ on page 76.

Model Cache pane view

The options to change the Model Cache pane view are found in two locations:
* Inthe Model Cache paneitself under Cache Settings and View
*  Onthe Tools menu (the View Cache option) for the Analysis windows
Figure 11-13: Options to change the Model Cache pane view
- Cache Settings and View
= view Cache By Lineage

[ \iew Cache By Date
B view Cache By Type
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You can select from three different organizational views:

View Cache by Lineage—Inthe View Cache by Lineage view, the cacheitems are sorted
by the parent data item. Under the parent dataitem, the child items (modified data, model,
and predictions) are sorted by the timestamps at each modification point.

Figure 11-14: View Cache by Lineage view
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View Cache by Date—In the View Cache by Date view, all cached items are smply
sorted by creation date in chronological order.

Figure 11-15: View Cache by Date view
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View Cache by Type—In the View Cache by Type view, all cached items are simply
sorted by object type—data, model, or prediction.

Figure 11-16: View Cache by Type view
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Several options are available to you for managing your cache. You can modify al of these
optionsin the Options dialog box.

Note: For adetailed discussion about the Options dialog box, see “ Options dialog box” on

page 21.

1. Do one of thefollowing:

* Inthe Model Cache pane, expand the Cache Settings and View option, and under
this option, click Edit Model Cache Settings.

Figure 11-17: Cache Settings and View options
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*  Onthe Analysis window menu, click Edit > Options > Model Cache Settings.

The Options dialog box for the Model Cache pane opens.
Figure 11-18: Options dialog box
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2. Modify the value for any option, and then click OK.

Note: See the table on the next page for alist of the available options and their

descriptions.

The Options dialog box closes and you return to the Model Cache pane. Any changes
that you made are effective immediately.
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Option Description
cache Controls the operation of the cache. “On” records all data, models, and predictions.
“readonly” locks down the cache and prevents recording to the cache and clearing of the
cache.
cachefolder Specifies the folder in which all of your cached information is stored. By default, the

cached items that do not exceed the maxdatasize value (see maxdatasize below) are
stored automatically in your system’s TEMP folder and remain in this folder as long as
they do not exceed the maxage value. (See maxage below.) For all operating systems
other than Macintosh (a “Mac”), this means that even if you close Solo (or crash and
reboot your computer, or just reboot your computer), the cached items are immediately
available when you restart Solo or your computer.

Note: If you are running Solo on a Mac, the first time that you cache an item, you are
prompted to choose a folder other than the TEMP folder. Because the TEMP folder is
sometimes deleted when you restart a Mac, if you are running Solo on a Mac, you should
specify a different setting for your cachefolder.

project Specifies an optional subfolder within the cachefolder for holding the cached items. The
default name for project is “general.” You can use the project setting to separate cached
items among different work projects.

Note: No option is available in Solo to delete a project folder after you create it. You can
delete old project folders only by manually locating the project folder on your computer
and deleting the folder.

Note: You can also change value for the project setting using the Change Project option
under Cache Settings and View in the Model Cache pane.

maxage The maximum number of days an item is saved in the cache. An item that is older than this
value is permanently deleted from the cache.

Note: See “Manipulating cached items” below for information about saving cached items
to a location other than the cachefolder.

maxdatasize Specifies the maximum size of a data item (in total number of table elements) that can be
stored in the cache.

Manipulating cached items

You can right-click on an entry for a cached item Model Cache pane to open a context menu
that contains options for manipulating the item.

Menu Option Description

Load Item Loads the selected cached item into the Analysis window. By default, if
no data is loaded into the Analysis window, then the cached item is
loaded into the X calibration component; otherwise, you are prompted to
override the loaded data or load the data to another location.

Note: You can also double-click a cached item to load it into the
Analysis window.

Show Item Opens and displays the selected item in a separate window—either the
DataSet Editor window or the Model Reader window.

Save Cached Item As Save the cached item to the workspace or to a file.

Open in New Window Opens the cached item in a new Analysis window.

Rename Rename the cached item.
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Data preprocessing describes any type of processing procedures that are performed on raw
datato prepare it for another processing procedure and ultimately, analysis. Preprocessing
linearizes the relationships among the variables in your DataSet and removes extraneous
sources of variation that are of no interest to the analysis. A variety of preprocessing methods
areavailable in Solo. This section describes the basic steps for setting up preprocessing rules
for an analysis and verifying that the rules that you have set up are as you want them.
Specific information about the different preprocessing methods that are available (such as
the purpose of each method and when and how to use a specific method) is beyond the scope
of this section.

Preprocessing window

You use the Preprocessing window to specify the preprocessing methods that you want to
carry out for your data and in what order. The available methods are grouped by type
(Filtering, Normalization, and so on) in the Available Methods (left) pane of the window.
The methods that you select for preprocessing your data are displayed in the Selected
Methods (right) pane. The methods are carried out in the order in which they arelisted in the
pane. The default selected method is Autoscale.

Figure 12-1: Preprocessing window
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1. To open thiswindow, do one of the following:
* Inthe Analysiswindow Flowchart pane, click Choose Preprocessing.

* Inthe Status pane, click the Preprocessing icon @

* Inthe Status pane, right-click the Preprocessing icon @ and then click
Preprocessing > Custom.

* Onthe Analysis window main menu, click Preprocess > X-block or Y-block >
Custom.
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2. Inthe Available Methods pane, select the method by which you want to preprocess your
data, and then click Add.

Note: Some preprocessing methods, for example, the Savitzky-Golay method, require
you to specify values for method-specific parameters before you can add the method to
the Selected Methods pane.

3. Repeat Step 2 until you have selected all of the necessary preprocessing methods.

Note: Regardless of the other preprocessing steps selected, Autoscale or Mean Centering
should typically be the final preprocessing step in the series.

4. Optionally, after you have selected all of the necessary preprocessing methods, you can
do one or more of the following:

» To change the order in which the selected preprocessing methods are to be carried
out, select amethod, and then click Up or Down as needed.

» Toremove a preprocessing method from the Selected Methods list, select the
method, and then click Remove.

» To change the parameters values for a method, select the method, and then click
Settings to open a dialog box in which you modify the settings.

» To show the effect of preprocessing on your data, click Show. The Preprocessing
window is updated with two panes. The Raw Data pane (the lower left pane) shows
your raw data plotted as afunction of all of the samples against all of the variables.
The Preprocessed Data pane (the lower right pane) shows the effect of the
preprocessing on the raw data.

Note: Figure 12-2 shows preprocessing using default preprocessing methods on a 200 x 30
DataSet for asimple PCA model.

Figure 12-2: Preprocessing using default preprocessing methods on a 200 x 30 DataSet for
a simple PCA model
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e Tozoominon aregion of the raw data, place your mouse pointer in the Raw Data pane.
The cursor changestoaZoom Inicon &, . Drag your cursor around theregion of interest.
A box isformed around the area that being reduced for viewing. The x axes on the two
panes are linked, so as you change the focus in the Raw Data pane, the focusis changed
to the same region in the Preprocessed Data pane.

* Toreset the view to the original view, double-click in the Raw Data pane, or right-click
in the Raw Data pane to open a context menu with options for Zooming Out, Resetting to
the Origina View, and other options.

After you have selected preprocessing methods for your data, you can point your mouse
cursor on the Preprocessing icon for a control in which you have loaded data. Tooltip text
opens with preprocessing information.

Figure 12-3: Tooltip text with preprocessing information
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The Analysis window serves as the core interface to the Solo modeling and analysis
functions. Y ou create your modelsin an Analysiswindow, apply modelsin thiswindow, and
also analyze and explore the modelsin thiswindow. Three phases are required to completely
carry out modeling and analysisin the Analysiswindow—the Calibration phase, the Test and
Validation phase, and the Model Application phase.

Calibration phase

The Calibration phase consists of model building and exploratory analysis. In this phase,
which affects only the Calibration side of the Status pane, you must load data into the X
calibration control. Thisdatais referred to as x block data, and it is a set of multivariate
measurements on your data samples. Some analysis methods also require you to load data
into the Y calibration control. This dataisreferred to asy block data and it is a set of
secondary or reference measurements on the same data samples. During analysis, you
identify any patterns or trends in the data, and any other information that you consider
relevant, for example, any relationships that might exist between the x data and the y data,
and use thisinformation to build amodel. See “Building the Model in the Calibration Phase’
on page 83.

Test and Validation phase

The Test and Validation phase consists of applying the model that you built in the Calibration
phase to your validation data, which is data with known physical and/or chemical
characteristics. In this phase, which affects the Validation side of the Status pane, you must
load datainto to the X validation control, and if applicable, the Y validation control. Asisthe
casein the Calibration phase, the data that you load into the X control isreferred to asx block
data, and it is a set of multivariate measurements on your data samples. Likewise, the data
that you load into the Y control isreferred to asy block data and it is a set of secondary or
reference measurements on the same data samples. You use this validation data to confirm
that the model that you built captures valid patterns and trends in the data. You test and
validate the model by applying it to the validation data and verifying that the test results are
acceptable. For example, PCA analysisistypically used for pattern recognition. A correctly
built PCA model, therefore, can identify theinstances for which this pattern has been broken,
such asafailure in material that does not meet specifications. During the Test and Validation
phase of a PCA model, some of the validation data samples should meet specifications and
some of the validation data samples should be “out of spec.” A well-built PCA model will
identify or flag these “out of spec” samples. If the test results are acceptable, you can
continue to the next phase, the Model Application phase. If the test results are not acceptable,
you must return to the Calibration phase. See“ Applying the Model in the Test and Validation
Phase” on page 103.
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Model Application phase
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The Model Application phase consists of applying the tested and verified model to new data,
which is data with unknown characteristics, and therefore, the results of applying the model
cannot be known in advance. If your test results, however, were acceptable in the Test and
Validation phase, then the results from the Model Application phase are also likely accurate.
For example, a correctly built PCA model that was successfully tested and validated in the
Test and Validation phase should identify “out of spec” samples during the Model
Application phase.
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Regardless of the analysis method, building a model in the Calibration phase consists of a
series of the same general steps, with the second and third steps being iterative, until you are
satisfied with your model. These steps are:

1. Loading the calibration data and building the initial model. See “L oading the calibration
dataand building the initial model” on page 83.

2. Changing the number of components or factors that are to be retained in the model and
recalculating the model. See “Changing the number of components’ on page 85.

3. Examining the model and refining the model by excluding certain samples and/or
variables to enhance the model performance. See “ Examining and refining the model”
on page 86.

4. After you are satisfied with the model, you can then do one of the following:
» Savethemodel and useit at alater date.
» Load validation and test data and apply the model immediately.

Note: Decomposition and Clustering analysis methods require only x block data for model
building in the Calibration phase. Regression analysis methods require both x block data and
y block data. Classification analysis methods require x block datawith classesin either X or
Y. For simplicity and brevity, this section describes model building during the Calibration
phase using default preprocessing methods for a ssmple PCA model; however, all of the
general information in this section is applicable for all analysis methods.

Note: Although this section describes model building using default preprocessing methods,
remember, for most analyses, it iscritical to select the appropriate preprocessing methods for
the data that is being analyzed. To review detailed information about preprocessing, see
“Preprocessing Methods’ on page 77.

Note: To review adetailed description of the Calibration phase, see Chapter 13, “Analysis
Phases,” on page 81.

Loading the calibration data and building the initial model

You have avariety of options for opening an Analysis window and loading data. Because
these methods have been discussed in detail in other areas of the documentation, they are not
repeated here. Instead, a brief summary is provided with a cross-reference to the detailed
information. Simply choose the method that best fits your working needs.

* Toopenan Analysis window:

* Inthe Workspace Browser, click the shortcut icon for the specific analysis that you
are carrying out.

* IntheWorkspace Browser, click Other Analysisto open an Analysiswindow, and on
the Analysis menu, select the specific analysis method that you are carrying out.
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* Inthe Workspace Browser, drag a dataicon to a shortcut icon to open the Analysis
window and load the datain asingle step.

Note: For information about working with icons in the Workspace Browser, see “lcons
in the Workspace Browser” on page 37.

* Toload datainto an open Analysis window:

» Click File on the Analysis window main menu to open a menu with options for
loading and importing calibration data.

»  Click the appropriate calibration control to open the Import dialog box and select a
file type to import.

* Right-click the appropriate calibration control to open a context menu with options
for loading and importing data.

* Right-click on an entry for acached item Model Cache pane to open a context menu
that contains options for loading the selected cached item into the Analysis window.

Note: For information about the data manipulation options on the context menu, see
“lconsin the Workspace Browser” on page 37 or “Importing Data into the Workspace
Browser” on page 31. For information about loading items from the Model Cache pane,
see “Anaysiswindow Model Cache pane” on page 73.

Also, remember that after you load datainto a calibration control, you can place your mouse
pointer on the control to view not only information about the loaded data, but also, different
instructions about working with the control. In Figure 14-1, data has been loaded into the X
calibration control for a PCA analysis.

Figure 14-1: Example of loaded data in the X calibration control for a PCA analysis
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After you have opened the Analysis window and loaded the calibration data, you then
calculate the initial model. To calculate theinitial calibration model, you can do one of the
following:

* Onthe Analysis window toolbar, click the Calculate/Apply model icon t_i{"g
» Click the Model control.
Figure 14-2: Clicking the Model control in the Analysis window

9 b,

View: SSdClick to calculate model -

84



Chapter 14
Building the Model in the Calibration Phase

After theinitial model is calculated, you can place your mouse pointer on the Model control
to view general information about the model. To view detailed information the model,
right-click on the Model control and on the context menu that opens, select Show Maodel
Details.

Figure 14-3: Showing model details in the Analysis window
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Changing the number of components

For analysis methods which use factors or principal components, you can choose a different
number of components or factors to retain in the model and then recal cul ate the model. To
choose a different number of components or factors:

1. Click on the appropriate row in the Control panel.
2. Recalculate the model by doing one of the following:

»  Onthe Analysis window toolbar, click the Calculate/Apply model icon .

e Click the Modd control.

Note: By default, the maximum number of principal components or factors that you can
retainin amodel is 20. You can change thisvaluein the Analysis options settings for the Edit
menu. For example, Figure 14-4 shows an initial model calculated for a PCA anaysiswith
the suggested value for the number of components to retain set to three.

Figure 14-4: Initial model calculated for a PCA analysis with number of suggested
components = 3
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After you select a different number of components or factors to retain, the Model control is
marked with an Exclamation icon indicating that you must recal culate the model.

Figure 14-5: Model marked for recalculation
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Examining and refining the model

86

After the model is calculated, the Control pane displays the percent variance captured and
other statistical information for the model. For certain analyses, the application provides a
suggested number of components or factors to retain for the model based on internal tests.
For example, Figure 14-6 shows an initial model calculated for a PCA analysis with the
suggested value for the number of componentsto retain set to three.

Figure 14-6: Initial model calculated for a PCA analysis with number of suggested
components = 3
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The Analysiswindow toolbar is updated dynamically with other toolbar buttons based on the

selected analysis method. All of these toolbar buttons create plots and other visual aids that

assist you in examining and refining the model by excluding certain samples and/or variables

to enhance the model performance. Common toolbar buttons include the following:

« ThePlot Eigenvalues button "1 . See “ Plotting Eigenvalues for aCalibration Model” on
page 89. -

» ThePlot scores and sample statistics button EL . See “Plotting Scores and Statistical
Values for a Calibration Model” on page 93.

« ThePlot loads and variable statistics button /1. See “Plotting Loads and Variable
Statistics for a Calibration Model” on page 97.

Note: All other Analysis window toolbar buttons are specific to an analysis method and
therefore, are not discussed in this guide.
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For most analysis methods, the Analysis window toolbar contains a Plot Eigenval ues button
“14.You use the Plot Eigenvalues option to plot a series of univariate metrics as afunction of
the number of principal components or factorsretained in the model. These values assist you
in determining the number of principal components or factors to retain the model and often
include the following:

» Eigenvalues.

» Variance Captured (%)—The amount of variance captured for each principal component
or factor.

e Cumulative Variance Captured (%)—The Cumulative Variance Captured (%) value
tracks to the % Variance Cumulative column (the last column) in the Variance Captured
datatableinthe Control pane. This plot showsthat with an increasing number of principal
components or factors, the cumulative variance asymptotically approaches 100%.

* Thenatura log of the eigenvalues.

» Thelog of the eigenvalues.

* Theratio of the eigenvalues.

* Theresultsfrom any cross-validation that was carried out.

Figure 15-1 on page 90 shows the plot of eigenvalues as a function of the number of
principal components retained in the model for a PCA analysisin which twenty variables
were measured and three principal components were retained. Figure 15-2 on page 90 shows
the plot of the cumulative variance captured as a function of the number of principal
components retained in the model for a PCA analysisin which twenty variables were
measured and three principal components were retained.
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Figure 15-1: Plot of eigenvalues as a function of the number of principal components retained
in the model for a PCA analysis
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Note: For information about the Plot Controls window and Plot window, see “Plot Controls
Window” on page 51.

Figure 15-2: Plot of the cumulative variance captured as a function of the number of principal
components retained in the model for a PCA analysis
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Eigenvalues plot options

You can select multiple Y metricsin the Plot Controlswindow to overlay these metricsin the
Eigenvalues plot. For example, you can CTRL-click Eigenvalues and Cumulative Variance
Captured (%) to overlay these values in the Eigenval ues plot.

Figure 15-3: Example of Eigenvalues plot with different plot options
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Chapter 16:Plotting Scores and
Statistical Values for a
Calibration Model

For most analysis methods, the Analysis window toolbar contains a Plot scores and sample
statistics button g . Scores are the coordinates of the samplesin the new principal
component or factor coordinate system. A Scores plot shows the relationship among the
samplesin plotsthat are displayed in a multiplot Figure window. The Plot Controls window
lists the options that can be plotted. The options that are available for plotting depend on the
analysis that was carried out. To change the information that is plotted, select a different X
value, adifferent Y value, or both in the Plot Controls window. Figure 16-1 shows some of

the possible Scores plots for a PCA analysisin which three principal components were
retained.

Figure 16-1: Possible Scores plots for a PCA analysis in which three principal components
were retained

Plot Contr... EI@ m Figures - Figure 1: Samples/Scores - PCA 3 PCs - xblockd o |[& ][]

File Edit View Plot FigBrowser File Debug Desktop Window Edit FigBrowser PlotGUI ax

Fig 1: Samples/Scores - PCA ... - _nl _j \:E‘ :;! éfr? @ \'I‘-.h D EE |I| El = @
S TN AN | i Fi

X: Semple - G| 228|506 3| K

¥: gzz::: 2: Eg 12 E:ggg;ﬁ o Samples/Scores Plot of xblock1
Scores on PC 3 (12.41%)
Q) Residuals (31.50%)
Hoteling T2 (58.50%)
KMM Score Distance (k=3)

Samples/Scores Plot of xblock1

Q Residuals (31.50%)

0 5 0 5 10
Scores on PC 1 (40.39%)

Scores on PC 2 (15.70%)

Hotelling T2 (68.50%)

X g,u“ Samples/Scores Plot of xblock1
Z: none - g
=
Colar By... | —
[&]
Plat /| auto-update o
5
Select | Tool 3
o 50 100 150 200 250 300
Q@ con Tcon w Sample
data info

Show Cal Data with Test

V| Conf. Limits: 95 | %

Note: For information about the Plot Controls window and Plot window, see “Plot Controls
Window” on page 51.

Options are available for changing the plot display and for examining and refining the model
by excluding certain samples and/or variables to enhance the model performance. See:

e “Changing the plot display” on page 94.
» “Refining the model by excluding samples’ on page 94.
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Changing the plot display

Note: The examples listed here are not meant to be an exhaustive list of all of the available
Plot Controls options for changing a Scores plot display. Instead, it is simply to provide
representative examples of some of the more commonly used options when building a
model.

* Youcanselectanindividua Y metricto plot, or you can CTRL-click to select multiple
Y metricsto plot.

* You can double-click on aplot in the multiplot Figure window to open the plot initsown
Figure window, or you can select the plot in the multiplot Figure window, and on the Plot
Controls window, click View > Subplots.

* You canview the labels or classes that are associated with the samplesin your original
data. On the Plot Controls window menu, click View > Labels or View > Classes.

* You can overlay Sample IDs/numbers on aplot. On the Plot Controls menu, click View
> Numbers.

* You candeclutter aplot for easier viewing if you have Sample | Ds/numbers displayed on
aplot. On the main menu on the Plot Controls dialog box, click View > Declutter Labels,
and then select a Declutter level.

Note: The phrase “Decluttered” appears in the lower left hand corner of a decluttered
plot.

* You can change the confidence level for aplot. In the Plot Controls dialog box, ensure
that Conf. Limitsis selected and in the Confidence Limit field, enter anew value for the
confidence limit. (The default value is 95%.)

Note: Confidence Limitsfor PC versus PC plots areindicated by either a straight dashed
line or an ellipse around the plotted data. Asyou change the value for the Confidence
Limit, line movesin position or the ellipse expands or contractsin size accordingly. Data
pointsthat areinside the line or the ellipse, therefore, fall within the specified confidence
limits. Conversely, data points that are outside the line or the ellipse exceed the specified
confidence limits.

Refining the model by excluding samples

94

Typically, when using Scores plots to refine amodel, you identify samples that you consider
to be unusual for the plotted data and then carry out a series of steps to determine whether to
include the samples in the model, or to exclude the samples from the model.

Note: Typically, if you want to refine amodel by removing variables, you use the
information in a Loads plot. See “Plotting Loads and Variable Statistics for a Calibration
Model” on page 97.

Note: The examples listed here are not meant to be an exhaustive list of all of the available
Plot Controls options for refining amodel using a Scores plot. Instead, it issimply to provide
representative examples of some of the more commonly used options when building a
model.
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Initially, you can do one or more of the following to review your samples, and determine
which samples, if any, require further investigation:

*  OnthePot Controls window, click Info, and then click on a sample in the plot to
open adialog box that displays information about the sample, such asits Q residual
value and its T2 value.

* OnthePlot Controls window, click T con, and then drag your cursor around a
samplein the plot to open the T"2 Contributions dialog box. This dialog box shows
the contribution of each variable that was measured for the sample to the T"2 value.

* OnthePlot Controls window, click Q con, and then drag your cursor around a
samplein the plot to open the Q Residuals Contributions dialog box. Thisdial og box
shows the contribution of each variable that was measured for the sample to the Q
Residual value.

*  OnthePot Controls window, click Datato generate a plot that shows the trend or
response of the selected samplesfor al variables.

* Double-click on avariablein aQ con and or T con plot to generate a separate trend
plot for the variable.

For samples that you have determined require further investigation, you can do the

following:

* OnthePlot Controls dialog box, click Tools, and then select your tool of choice.
(You can also click the Choose Selection Tool icon 4 and then select your tool of
choice.)

Note: “Lasso” isthe most flexible tool for selecting samples.

* OnthePlot Controls dialog box, click Make Selection, and then click and drag your
cursor around the samples to select them. (You can also click the Make Selection
icon & and then click and drag your cursor around the samples to select them.)

The color of the selected samplesis changed, not only in the currently active plot,
but also, in any other open plots that contain the samples.

With the selected samples now highlighted in the plot, you can do one or more of the
following to place the focus on the sel ected samples and glean further information about
the selected samples before deciding to include them or exclude them for the mode!:

»  Toremember what indices correspond to a specific group of selected samples, on the
Plot Controls window main menu, click File > Save Selected Indices, and at the
prompt, provide afile name for the saved indices. The selected indices are saved as

an item @ in your Workspace Browser. You can double-click thisicon to open a
read-only Data Editor window that shows that samples that you selected and the
rows from which the samples came. To view the saved indices in a Scores plot, on
the Plot Controls window main menu, click File > Load Selected Indices.

* Todisplay the sample labels or sample numbers/I Ds next to the selected samples, on
the Plot Controls window main menu, click View > Labels, or click View >
Numbers accordingly.
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» Plot the Q Residuals for the DataSet versus the TA2 values for the dataset and note
where the selected samples fall in the plot. If in this plot you notice additional
samples that seem to be unusual (for example, a sample that has a high Q residual
value but alow T2 value), you can select these samples as well. (These additional
samples are referred to as the “new” samplesin the next two options.)

» To add the new samplesto the currently selected samples, hold down the Shift
key, click Select on the Plot Controls window, and then click and drag your
cursor around the new samples to select them.

» To select only the new samples (and deselect the previously selected samples),
click Select on the Plot Controls window, and then click and drag your cursor
around the new samples to select them. (Do not hold down the Shift key while
selecting this new samples.)

4. To exclude all of the selected samples from the model in a single step, on the Plot

Controls window main menu, click Edit > Exclude Selection.

» The selected samples are removed from the Scores plots and the Scores plots are
updated to reflect this removal.

e Theinitial model that was calculated in the Analysis window is removed.

Note: After you exclude samples from a DataSet, point your mouse cursor on a control
in which you have loaded data. Tooltip text opensindicating that number of samplesthat
are being included in the model.

Figure 16-2: Tooltip text indicating that number of samples that are being included in the

model
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e ThePlot Controls window indicates that you no longer have Confidence limits
because the model has been removed.

*  Onthe Q Residuas versus the T"2 values plot, the boundaries for these values have
been removed because you no longer have a model.

At this point, you should iteratively repeat the steps of recal culating the model and then
examining the model and refining the model by including or excluding samples until you are
satisfied with the model. You can then do one of the following:

Save the model to the Workspace Browser or to afileand useit at alater date, or export
the model to afile or a predictor.

Note: See http://wiki.eigenvector.com/index.php?title=Exporting_Models

L oad validation and test dataand apply the model immediately. See” Applying the Model
in the Test and Validation Phase” on page 103.


http://wiki.eigenvector.com/index.php?title=Exporting_Models
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Statistics for a Calibration
Model

For most analysis methods, the Analysis window toolbar contains a Plot loads and variable
statistics button «/f1/. Loading is defined as the contribution of each variable to a principal
component or factor. A Loads plot (also known as a Loadings plot) shows, at aminimum, as
many different loadings as the number of principal components or factors that were retained
in the model. Loads plots help you assess the extent to which the variables contribute to each
of theindividual principal components or factors. Figure 17-1 shows a L oads plotsfor aPCA
analysisin which 20 variables were measured and three principal components were retained.
In the Plot Controls window, three loadings—L oading on PC1, Loading on PC2, and
Loading on PC3—are available for plotting.

Figure 17-1: Loads plots for a PCA analysis in which 20 variables were measured and three
principal components were retained
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Note: For information about the Plot Controls window and Plot window, see “Plot Controls
Window” on page 51.

Options are available for changing the plot display and for examining and refining the model
by excluding certain samples and/or variables to enhance the model performance. See:

» “Changing the plot display” on page 98.
» “Refining the model by removing variables’ on page 99.
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Changing the plot display

98

Note: The examples listed here are not meant to be an exhaustive list of all of the available
Plot Controls options for changing a L oads plot display. Instead, it is simply to provide
representative examples of some of the more commonly used options when building a
model.

Turn on the Data Cursor and then click on a data point in a Loads plot to open an
Information dialog box that provides the variable number and the contribution of the
variable to the principal component or factor.

Onthe Plot Controlswindow, click varcap to generate aVariance Captured plot. Thisplot
detail s the percent variance captured for each variable by each principal component or
factor. For example, the Variance Captured plot shown in Figure 17-2 shows that the
model captures well over 90% of the variance for variables 5 through 8. Likewise, the
model captureswell over 90% of the variancefor variables 17 and 18. The plot also shows
that the model captures approximately 40% of the variance in variable 2, with principal
component 3 containing the majority of this variance. Likewise, the plot shows that the
model captures well over 90% of the variance for variables 6 through 8, with principal
component 1 containing the majority of thisvariance. Finally, the plot also showsthat the
model captures less than 20% of the variance in variable 20, with principal component 2
containing the majority of the variance and principal component 3 explaining none of the
variance in variable 20.

Figure 17-2: Example of a Variance Captured plot
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Choose a different number of components or factors and recal culate the model. The
existing varcap plot is automatically updated. Figure 17-3 on page 99 shows the varcap
plot for the PCA model with four principal componentsnow retained. Thisplot showsthat
as you increase the number of retained principal components or factors, the model
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captures more variance. For example, the previous three component model captured less
than 20% of the variance in variable 2. A four component model now captures well over
80% of the variance in variable 2, with principal component 4 containing the majority of
this variance.

Figure 17-3: Example of a Variance Captured plot
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Refining the model by removing variables

Typically, when using Loads plotsto refine amodel, you select variables that you consider to
be unusual for the plotted data and then carry out a series of steps to determine whether to
include the variablesin the model, or to exclude the variables from the model.

Note: Typically, if you want to refine amodel by removing samples, you use the information
in a Scores plot. See“Plotting Scores and Statistical Valuesfor a Calibration Model” on page
93.

Note: The exampleslisted here are not meant to be an exhaustive list of al of the available
Plot Controls options for refining amodel using aLoads plot. Instead, it is simply to provide
representative examples of some of the more commonly used options when building a
model.

1. Initialy, you can do the following to review your variables, and determine which
variables, if any, require further investigation:

* OnthePlot Controls window, click Data to generate a plot that shows the trend or
response of all the variables for all samples.
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2. For variables that you have determined require further investigation, you can do the
following:

On the Plot Controls dialog box, click Tools, and then select your tool of choice.
(You can also click the Choose Selection Tool icon #& and then select your tool of
choice)

Note: “Lasso” isthe most flexibletool for selecting samples.

On the Plot Controls dialog box, click Make Selection, and then click and drag your
cursor around the variables to select them. (You can also click the Make Selection

icon &% and then click and drag your cursor around the variables to select them.)

The color of the selected variable(s) is not only in the currently active plot, but also,
in any other open plots that contain the variable(s).

3. With the selected variables now highlighted in the plot, you can now do one or more of
the following to place the focus on the selected variables and glean further information
about the selected variables before deciding to include them or exclude them for the
model:

On the Plot Controls window main menu, click View > Numbers to display the
Variable numbers/I Ds next to the selected variables.

Plot the Q Residuals for the DataSet versus the T"2 values for the dataset and note
where the selected variables fall in the plot. If in this plot you notice additional
variable(s) that might not have alarge impact on the model (for example, avariable
that has a high Q residual value but alow T2 value), you can select these variables
aswell. (These additional variables are referred to asthe “new” variablesin the next
two options.)

» Toaddthe new variables to the currently selected variables, hold down the Shift
key, click Select on the Plot Controls window, and then click and drag your
cursor around the new variables to select them.

» To select only the new variables (and deselect the previously selected samples),
click Select on the Plot Controls window, and then click and drag your cursor
around the new variables to select them. (Do not hold down the Shift key while
selecting this new variables.)

To exclude all of the selected variables from the model in asingle step, on the Plot

Controls window main menu, click Edit > Exclude Selection.

The selected variables are removed from the Loads plots and the L oads plots,
including the varcap plot, are updated to reflect this removal.

Theinitial model that was calculated in the Analysis window is removed.

Note: Asshown in Figure 17-4 on page 101, after you exclude samples from a
DataSet, point your mouse cursor on the X calibration control to open tooltip text
opens that indicates the number of variables that are being included in the model.



Chapter 17
Plotting Loads and Variable Statistics for a Calibration Model

Figure 17-4: Tooltip text that indicates the number of variables that are being included in the
model
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At this point, you should iteratively repeat the steps of recalculating the model and then
examining the model (in particular, by using the varcap plot) and refining the model by
including or excluding variables until you are satisfied with the model. You can then do one

of the following:

» Savethemodel to the Workspace Browser or to afileand useit at alater date, or export
the model to afile or a predictor.
Note: See http://wiki.eigenvector.com/index.php?title=Exporting_Models

» Loadvalidation and test dataand apply the model immediately. See“ Applying the Model
in the Test and Validation Phase” on page 103.

101


http://wiki.eigenvector.com/index.php?title=Exporting_Models

Chapter 17
Plotting Loads and Variable Statistics for a Calibration Model

102



Chapter 18: Applying the Model in the
Test and Validation Phase

Regardless of the analysis method, the Test and Validation phase consists of the same general
series of steps:

1. Loading the validation data and applying the model to the validation data. See “Loading
the validation data and applying the model to the data’ on page 103.

2. lteratively examining the model by focusing just on the validation data or on the
validation data in the context of the calibration data and refining the model by adjusting
the confidence limits and/or reducing the model complexity. See “Examining and
refining the model” on page 105.

3. Saving the model.

Note: Decomposition and Clustering analysis methods require only x block datato apply the
model in the Test and Validation phase. Regression analysis methods require both x block
dataand y block data. Classification analysis methods require x block data with classesin
either X or Y. For smplicity and brevity, this section describes model application during the
Test and Validation phase using a ssimple PCA model; however, all of the general
information in this section is applicable for al analysis methods.

Note: For areview of building this example PCA model during the Calibration phase, see
“Building the Model in the Calibration Phase” on page 83.

Note: To review adetailed description of the Test and Validation phase, see Chapter 13,
“Analysis Phases,” on page 81.

Loading the validation data and applying the model to the
data
You have avariety of options for opening an Analysis window and loading data. Because
these methods have been discussed in detail in other areas of the documentation, they are not

repeated here. Instead, a brief summary is provided with a cross-reference to the detailed
information. Simply choose the method that best fits your working needs.

* Toopen an Analysis window:

* Inthe Workspace Browser, click the shortcut icon for the specific analysis that you
are carrying out.

* IntheWorkspace Browser, click Other Analysisto open an Analysis window, and on
the Analysis menu, select the specific analysis method that you are carrying out.

* Inthe Workspace Browser, drag a data icon to a shortcut icon to open the Analysis
window and load the datain a single step.

Note: For information about working with icons in the Workspace Browser, see “Icons
in the Workspace Browser” on page 37.
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* Toload datainto an open Analysis window:

* Click File on the Analysis window main menu to open a menu with options for
loading and importing validation data.

» Click the appropriate validation control to open the Import dialog box and select a
file type to import.

* Right-click the appropriate validation control to open a context menu with options
for loading and importing data.

* Right-click on an entry for a cached item Model Cache pane to open a context menu
that contains options for loading the selected cached item into the Analysis window.

Note: For information about the data manipulation options on the context menu, see
“Icons in the Workspace Browser” on page 37 or “Importing Data into the Workspace
Browser” on page 31. For information about loading items from the Model Cache pane,
see “Analysis window Model Cache pane” on page 73.

Also, remember that after you load datainto a validation control, you can place your mouse
pointer on the control to view not only information about the loaded data, but also, different
instructions about working with the control. In Figure 18-1, data has been loaded into the X
validation control for a PCA analysis.

Figure 18-1: Viewing information about loaded data
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After you have opened the Analysis window and |loaded the validation data, you then apply
the model to the validation data. To apply the model to the vaidation data, you can do one of
the following:

e Onthe Anaysiswindow toolbar, click the Calculate/Apply model icon E’g
* Click the Model control.
Figure 18-2: Clicking the model control to apply the model to validation data
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After the model is applied to the validation data, you can place your mouse pointer on the
Model control to view information about the model.

Figure 18-3: Viewing information about the model
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Examining and refining the model

After the model is applied, the most relevant plots to create are Scores plots. (Remember,
nothing has changed about the Eigenvalues, nothing has changed about the |oads and
variable statistics - all you have done is apply the model to validation data.)

Note: The examples listed here are not meant to be an exhaustive list of all of the available
Plot Controls options for refining amodel using a Scores plot. Instead, it issimply to provide

representative examples of some of the more commonly used options when applying a
model.

1. Onthe Analysis window toolbar.click the Plot scores and sample statistics button g .

Figure 18-4 shows some of the possible Scores plots for when applying the PCA model
that you built during the Calibration phase to validation data. Note that initially, the plots
show both the calibration data ( w ) and the validation data ( & ).

Figure 18-4: Scores plot showing both calibration data and validation data
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2. Double-click on aplot of interest in the multiplot Figure window to open the plot inits
own Figure window, or you can select the plot in the multiplot Figure window, and on
the Plot Controls window, click View > Subplots.

3. With the plot of interest now open in its own Figure window, you can now do one or
more of the following to refine the model:

» Toview only the validation datain the plot, clear the Show Cal Data with Test
option in the Plot Controls window. To view the validation datain the context of the
calibration data, click the Show Cal Data with Test option again.

Note: You should review avariety of plotswith just the validation data, and then with both
the validation data and calibration data to ensure that your validation data has the same
distribution as your calibration data. For example, plot the Q Residuals versus the T2 values
for the validation data alone, then click the Show Cal Datawith Test option to add the
calibration data to this plot to confirm that your validation samples cover the same “ space”
(low Q/low T”2) that your calibration samples cover.

* Increase the confidence limits as needed from the default value of 95% to ensure that
all of your validation samples are contained within the limits. (Remember, you know
the characteristics of your validation data and you know, therefore, that al of the
validation datais “good” and must be included in the model.)

* Reduce the complexity of the model by choosing a different number of components
or factorsto retain in the model and then recal culate the model. After you recalculate
the model, anew prediction is automatically calculated. (See " Changing the number
of components” on page 85 for the procedure that describes how to recalculate a
model.)

4. After you are satisfied with the model, save the model.
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You use the Cross-Validation tool to:

» Assessthe optimal complexity of amodel (for example, the number of principal
componentsin a PCA or PCR model, or the number of latent variablesin a PLS model).

» Estimate the performance of a model when you apply the model to unknown data.

For agiven set of data, cross-validation involves a series of steps called subvalidation steps
in which you remove a subset of objects from a set of data (the test set), build of a model
using the remaining objects in the set of data (the model building set), and then apply the
resulting model to the removed objects. You note how the errors accumulate as you leave out
samplesto determine the number of principal components/latent variables/factorstoretainin
the model. Cross-validation typically involves more than one subvalidation step, each of
which in turn involves the selection of different subsets of samples for model building and
model testing. In Solo, five different cross-validation methods are available, and these
methods vary with respect to how the different sample subsets are selected for these
subvalidation steps.

1. To open the Cross-Validation tool, do one of the following:
*  Onthe Anaysiswindow, click Tools > Cross-Validation.
» Click the Cross-Validation icon in the Analysis window.

Note: You must load datainto the Analysis window before the Cross-Validation icon is
available.

Figure 19-1: Cross-validation icon in the Analysis window
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* Inthe Analysiswindow Flowchart pane, click Choose Cross-Validation.

2. Inthe Cross-Validation dialog box, select the method of cross-validation that you want
to use.

Figure 19-2: Cross-Validation dialog box
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3. Usethe dlider barsto change the default values for the available parameters.

Note: Not all parameters arerelevant for all cross-validation methods. Theinitial values that
are specified for the available parameters are default values that are based on the
dimensionality of the data. You can click Reset at any time to reset the parameters to their
default settings. For the following descriptionsin Figure 19-3 on page 109:

* nisthetotal number of objectsin the set of data.

* sisthenumber of data splits specified for the cross-validation procedure, which must be
less than n/2.

e risthenumber of iterations.



Figure 19-3: Cross-validation methods compared
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4. Do one of the following:

» Click Apply button to apply these settings and keep the Cross Validation dialog box
open.

» Click OK to apply these settings and close the Cross Validation dialog box.
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Shifts

You use the Model Robustness tool to measure the sensitivity of aregression model to
artifacts in new spectroscopic measurements. To open the Model Robustness tool, on the
Analysis window, click Tools> Model Robustness, and then click Shifts or Interferences.

The Shifts option measures the sensitivity of aregression model to shiftsin x-axis data that
are caused by instrument instability—that is, if you have an instrument that is not
particularly stable or reproducible over time, what is the impact on predictions using the
given model ? The Shifts plot isathree-dimensional plot that details the RM SEP (Root Mean
Squared Error of Prediction) for the model as afunction of shift, where shift is described in
terms of the number of variables and the Smoothing window.

Figure 20-1: Example of a Shifts plot
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Consider Figure 20-1 above, which shows the model robustness for a regression model with
an RMSEC (Root Mean Squared Error of Calibration) of approximately 0.5. Asshownin
thisfigure:

» 1-Without shift and without smoothing of the variables, the RM SEP indicates that you
have test data that isidentical to your calibration data and you have performance that is
on par for the RMSEC of the model

e 2- Shifting a spectrum over by simply one variable increases the RM SEP for the model
by amost twelve orders of magnitude, from 0.5 to amost 60.
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» 3-With acombination of shifting and smoothing, the impact on the model is |essened
somewhat.

Interferences

The Interferences option measures the sensitivity of aregression model to the location and
width of anew peak in test data—that is, if you have a chemical entity that is present in the
test data but that was not reflected in the calibration data, what is the impact on predictions
using the given model? The Interferences plot is athree-dimensional plot that details the
RMSEP (Root Mean Squared Error of Prediction) for the model as afunction of a new peak,
where the peak is described in terms of its width and location.

Figure 20-2: Example of an Interferences plot
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Consider Figure 20-2 above, which shows the model robustness for a regression model with
an RMSEC (Root Mean Squared Error of Calibration) of approximately 0.5. As shown in
thisfigure, the RMSEP for the model can be impacted in one of three ways.

e 1-Aninterferant areawherethereisvirtually no impact on the RM SEP for the model, no
matter how wide the interfering peak is.

* 2-Aninterferant areawhere thereisaslight impact on the RM SEP for the model, but the
impact is lessened as the width of the peak increases.

* 3- Aninterference areawhere there is a significant impact on the RM SEP for the model,
but the impact is lessened as the width of the peak increases.
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The Correlation Map is atool that shows the degree of correlation among the variables after
you have loaded x block data. You can show the degree of correlation before you preprocess
the x block data or after you preprocess the x block data. In addition, you can show the
correlation among the variables in one of three ways:

Option

Description

No variable reordering

Variables are plotted in their original order.

Correlation reordering

Adjacent variables will have the highest degree of

positive correlation when variables are regrouped by
similarity.

Absolute value reordering Adjacent variables will have the highest degree of
positive correlation and/or negative correlation when

variables are regrouped by similarity.

To create a correlation map, on the Analysis window main menu, click Tools > Correlation
Map, and then select the way in which you want to order the variables.

Figure 21-1 shows a correlation map with the variablesin their original order after default
preprocessing methods were carried out on a 200 x 30 DataSet for asimple PCA model. The
color and intensity of the off-diagonal elements indicates the correlation among the
variables. For example, in Figure 21-1, variable 18 correlates well with variables 7, 8,and 9
but it does not correlate well with variables 4 and 5.

Figure 21-1: Example of a Correlation map
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To zoom in on an areafor viewing, click the Zoom inicon {-Eg . and then drag your cursor
around the region of interest. A box isformed around the area that being reduced for
viewing. To zoom out on area for viewing, click the Zoom Out icon =, and then drag your
cursor around the region of interest. A box is formed around the area that being enlarged for
viewing. Figure 21-2 shows aregion that was reduced for viewing. In thisfigure, the
correlation of variable 18 with variables 7 and 8 is much easier to ascertain.

Figure 21-2: Example of zooming in on a Correlation map

n Figurel EI @

File Edit

KA

Correlation Map. Variables in Original Order

0.8

06 L-Glass
07 L-Glass
08 L-Cap

0% L-Cap

10 L-Plenum
11 R-Bottom

0.6

04

0.2
17 R-Glass

-0.2

18 R-C
ap 04

-0.6

19 R-Cap 0.8




	Preface
	Chapter 1: Solo Quick Start
	Quick Start steps for an analysis in Solo

	Chapter 2: Launching Solo
	Chapter 3: Solo Windows
	Chapter 4: Common Application Features
	Options dialog box
	FigBrowser

	Chapter 5: Workspace Browser
	Title bar
	Main menu
	Toolbar
	Base Workspace

	Chapter 6: Workspace Browser Preferences
	To specify the Workspace Browser Shortcut icons
	To edit the Workspace Browser options
	To specify the Window docking settings

	Chapter 7: Importing Data into the Workspace Browser
	To import a .mat file into the Workspace Browser
	To import a data file (other than a .mat file) into the Workspace Browser
	To save imported data to a .mat file


	Chapter 8: Icons in the Workspace Browser
	Item icons
	Saving, loading, and deleting items in the workspace
	To save items to a .mat file
	To load saved items into the base workspace
	To delete items from the base workspace

	Manipulating items
	Viewing information about the item
	Opening the item for viewing or editing
	Dragging and dropping items


	Chapter 9: DataSet Editor Window
	DataSet Editor window layout
	Info tab
	Data tab
	Row Labels tab/Column Labels tab

	Edit menu

	Chapter 10: Plot Controls Window
	Plot window
	Data plotting options
	Data selection and editing options
	Other options

	Chapter 11: Analysis Window
	Analysis window main menu
	Edit menu
	To specify the Window docking settings

	Tools menu

	Analysis window toolbar
	Analysis window Status pane
	Analysis window Control pane
	Analysis window Help pane
	Analysis window Flowchart pane
	Analysis window Model Cache pane
	Model Cache pane view
	Cache management
	Manipulating cached items

	Chapter 12: Preprocessing Methods
	Preprocessing window

	Chapter 13: Analysis Phases
	Calibration phase
	Test and Validation phase
	Model Application phase

	Chapter 14: Building the Model in the Calibration Phase
	Loading the calibration data and building the initial model
	Changing the number of components
	Examining and refining the model

	Chapter 15: Plotting Eigenvalues for a Calibration Model
	Eigenvalues plot options

	Chapter 16: Plotting Scores and Statistical Values for a Calibration Model
	Changing the plot display
	Refining the model by excluding samples

	Chapter 17: Plotting Loads and Variable Statistics for a Calibration Model
	Changing the plot display
	Refining the model by removing variables

	Chapter 18: Applying the Model in the Test and Validation Phase
	Loading the validation data and applying the model to the data
	Examining and refining the model

	Chapter 19: Cross-Validation Tool
	Chapter 20: Model Robustness Tool
	Shifts
	Interferences

	Chapter 21: Correlation Map Tool

