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1

Introduction

1.1 About SCA WorkBench

SCA WorkBench provides a graphical user interface that coordinates the use of the SCA Statistical
System and enhances productivity for users of the SCA Statistical System on personal computers.
As a companion product to the PC SCA System, it provides several benefits.

SCA WorkBench provides an interactive graphical user interface for the SCA Statistical
System. Each SCA command has been implemented as a dialog and categorized by topic.
New users of the SCA System will become proficient fast. Seasoned users will discover new
found convenience and power. Each SCA command submitted from a dialog is also saved in
its corresponding SCA command format which can then be easily converted into a batch-style
macro procedure.

SCA WorkBench enhances your ability to automate various analysis tasks in the SCA
Statistical System through macro procedures. It provides special utilities to organize macro
procedures by task and group multiple tasks into projects.

SCA WorkBench provides an internal mechanism to link analysis tasks to specified data
sources. This is of value if you manage your data in a spreadsheet or database application
and require a convenient way to export the data into the SCA System. WorkBench supports
Microsoft Excel, Lotus 1-2-3, Corel Quattro Pro, dBase, Clipper, FoxPro, and tab-delimited text
file formats.

SCA WorkBench allows you to run a virtually unlimited number of tasks in a session by
grouping the tasks into a project. If you specify a link with a database or spreadsheet data
source, SCA WorkBench provides the option to refresh the data link before an analysis task
executes. Applications that consist of a large number of data series are handled easily within
this general framework. In addition, data may be maintained in a single location avoiding the
hassle of managing data in more than one source.

SCA WorkBench now includes an automatic task and macro building capability. Using this
feature, you can specify a master SCA macro file that is to be applied to all variables (or
selected variables) in a data source. All tasks are then automatically organized in a project file
that can then be executed in a batch manner. This capability also supports macro replication
that allows users to define do loops in a master macro. As the tasks and macro files are being
generated, the do loops defined in the master macro procedure automatically replicate (or
expand) SCA commands.

SCA WorkBench is compatible with Windows Vista, XP, 95/98, and NT operating systems.
WorkBench employs the latest Object Linking and Embedding (OLE) technology and fast
DLLs to control access to various spreadsheets and databases.




SCA WorkBench may be customized to handle a variety of decision support applications. If
you have a need to automate a decision support application, contact SCA Consulting and
Support Services for more information.

SCA WorkBench provides an intuitive and easy-to-use graphical user interface (GUI) to build
ARIMA, transfer function and intervention models using an automatic time series modeling
environment, user-defined modeling environment, or by importing a pre-specified model from
file.

SCA WorkBench provides comprehensive features to benchmark time series models and
evaluate forecasting performance using rolling forecasting methods. It also offers advanced
capabilities to evaluate forecasting performance in the presence of outliers. Various
performance criteria available in rolling forecasting include standard and robust calculations of
root mean square error (RMSE); mean absolute percentage error (MAPE); mean absolute
deviation (MAD); and cumulative sum of errors (CUSUM). The forecasts and performance
criteria are presented in a structured report. This report is produced in a standard text format
but may also be exported to an Excel spreadsheet.

SCA WorkBench enhances connectivity between the SCA System and Microsoft Excel.
WorkBench allows you to send results to a specified beginning row and column of an Excel
spreadsheet (or tab-delimited file with headers) by employing the XLSWRITE applet program.
Several utility applets such as XLSWRITE, XLSREAD, and SCAGRAF are distributed with the
SCA Statistical System. These and other applet programs may also be downloaded from the
SCA website.

SCA WorkBench provides links to programs that are developed in the SCAB34S applet
development environment. The SCAB34S product offers a comprehensive mathematical and
statistical programming environment. The SCAB34S development toolkit comes with
hundreds of pre-programmed subroutines, functions, and programs addressing applications
using general nonlinear model estimation, constrained nonlinear programming, matrix
programming, GARCH model estimation, and much more. Please contact SCA if you are
interested in purchasing the SCAB34S applet development environment. No compiler is
required.

User-specified programs and other off-the-shelf programs can be added dynamically to the
Program menu of SCA WorkBench. Once a program is added to the Program menu, it can be
executed directly from SCA WorkBench.

The help system for SCA Statistical System syntax has been improved in SCA WorkBench.
All SCA commands are categorized by function allowing users to find a specific command
easily. Users can also search, print, edit, reorganize, add and delete SCA help files.

Help for SCA applet programs (e.g., XLSREAD, XLSWRITE, and SCAB34S) are also
accessible from SCA WorkBench. The help facilities are designed in a manner such that
users can build help files for other programs accessed by SCA WorkBench. This includes
programs that were developed using the SCAB34S applet development environment, SCA
applet development toolkit, or any off-the-shelf software product. As an added convenience,
the user can automatically load and execute sample programs that are associated with a help
file. Because the help system is extensible, users can add additional sample programs and
share these programs among other users.

Univariate Time Series Model Extraction Engine: With the model extraction engine in SCA
WorkBench, users can parse multiple SCA output files and extract information related to
ARIMA, transfer function, and intervention models. The model information is then automatically




collated and tabulated in a tab-delimited summary table. The summary table may then be
imported into any spreadsheet or database application. Among the information that may be
parsed include source filename; model instance; model name; dependent variable name;
differencing operators; residual standard error; AIC and SIC; parameter estimates, standard
errors, t-values; and more.

m  SCA WorkBench provides an enhanced graphical user interface (GUI) for specifying and
estimating conditional heteroscedastic (ARCH/GARCH) models. Through the ARCH/GARCH
modeling environment, users can select various types of models under a simple GUI and
automatically submit those models for estimation in the SCA System, and the SCAB34S
NONLIN module or B34S ProSeries Econometric System. Current models supported include
ARCH, GARCH, GARCH-M, Exponential GARCH, Integrated GARCH, estimation using
student-t distribution (FATTAIL), GJR GARCH, Threshold GARCH, and Bivariate GARCH.

m  An easy-to-use application environment for Multivariate Adaptive Regression Spline
(MARSpline) modeling is now available for those users who also own a license to the
SCAB34S SPLINES module or B34S ProSeries Econometric System. Here, users can use a
straight forward graphical user interface to specify, estimate, validate and forecast using this
powerful and highly touted nonlinear predictive modeling method.

1.2 System Requirements

m  Pentium PC or higher

m  CD-ROM drive and 3.5" floppy drive

m  Minimum 30MB of hard disk space for all installed files

m  Microsoft Windows 95, 98, NT, or XP

m  Minimum 64MB of RAM (128MB or more recommended)

SCA WorkBench is an integration utility product as well as a productivity environment for the SCA System. It
offers a convenient method to move between various applications. Keeping several applications open on your
desktop at the same time requires a sufficient amount of free RAM memory available on your system.

1.3 Installation

SCA WorkBench is installed by selecting the SCA WorkBench component during the general
installation of the SCA Statistical System (i.e., the SETUP program provided on the SCA
distribution CD-ROM). To perform the installation, please follow the four basic steps listed below:

1) Insert the SCA distribution CD-ROM disc into your drive. The Windows’ AutoPlay option
will automatically launch the following action box. If you have disabled AutoPlay features
on your computer and the action box is not displayed on your screen, use Windows
Explorer to view the content of the SCA distribution CD-ROM and execute the
SCAAutoPlay program.




SCA System Installation E

Software
Check Install Counts
Uninstall
Browse the CD
Exit

Click on the Install SCA Software to enter the main SETUP program. At that point, you will be
prompted to select the SCA components to install.

“Welcome to S04 Statistical System Setup program. Thiz program
will install SCA Stahistical System on pour computer,

Itiz strongly recommended that you exit all Windows programs
before running this Setup Program.

Click. Cancel to quit Setup and cloze any programs you have
rurking. Click Mest to cantinue with the Setup pragram.

WARMIMG: This program is protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of this prograrn, or ary
portion of it, may rezult in severe civil and criminal penalties, and
will be prozecuted to the maximurn extent possible under law,

Cancel |

2) Depending on the components you have elected to install, the SETUP program will begin
to prompt you for information related to installation (e.g., installation directory, etc.). When
the SCA WorkBench component is to be installed, the following dialog box will be
displayed. The default installation folder for SCA WorkBench is C:\SCA\, however you
can overwrite the default folder by clicking on the Browse button.




L4 SCA Statistical System

Destination Location

Setup will nstall SCA Statiztical System in the following folder.
To inztall into a different folder, click Browse, and select anather folder.

ou can chooze not ta install SCA Statistical System by clicking Cancel to exit Setup.

Destination Folder

C:hzca Browsze...

iz Ingtallation Wizard®

Cahcel

3) Near the end of the installation process, you will be prompted to associate various file
extensions with the default editor (i.e., notepad.exe). This offers some convenience by
allowing you to double-click on the filename from Windows Explorer to edit the particular file in
notepad.

SCA WorkBench File Associations .

9P Y'ou have ophioned to azsociate the following fle
\"\'4/ extenzions with the SC& \WorkBench default editor;

*mac = 5CA analyzis macro
*mad = 5CA data macro
*tzk = SO tazk

* aut = SCA outpLt

[f theze extensions are azsociated with anather
application, they will now be aszociated with SCA
WhiorkBench. Click on v'es to perfarm azsociations.

ez Mo

If you use Microsoft Access, you may want to reply NO to this option since the *.mad extension is also set as an
associated file by Access. Once you allow the association to be overwritten, you will no longer enter the Access
program when you double-click on a *.mad file. Instead the file will be launched in Notepad.




1.4 How This Document Is Organized

The SCA WorkBench User Guide is organized into three parts containing a total of six chapters.
Each part deals with related subjects about the use of SCA WorkBench in connection with the SCA
Statistical System. The content of each chapter of this document is described in the parts that
follow.

Part 1 Batch Automation Processes in the SCA System
Part 1 discusses capabilities in SCA WorkBench to automate tasks in the SCA Statistical System
and SCAB34S applet collection through batch processing. Chapter 2 provides an overview of
general concepts related to SCA macro procedures, data and analysis tasks, and organization of
tasks into projects. It also provides information about the menu items and dialog boxes available in
SCA WorkBench to automate tasks in the SCA Statistical System and applet environments.

Chapter 2 assumes that the user has an understanding of the SCA System command language. If
you are not yet familiar with the SCA command language, it is recommended that you skip
to Chapter 3 after you read Chapter 1. Part 2 discusses how to conduct interactive analyses in
the SCA Statistical System through the command-building dialogs in SCA WorkBench. As you
make selections and fill in the dialog box options, the SCA command syntax is automatically
generated. This is a convenient way to become familiar with the SCA command language if you
prefer interactive learning over reading the larger SCA User Guides encompassing fundamental
capabilities of the SCA System to various topics related to using the SCA System for time series
analysis, forecasting, general data analysis, and quality improvement methods.

Part 2 Interactive Interface to the SCA System
Part 2 consists of a single chapter (Chapter 3) and gives you an introduction to using SCA
WorkBench to perform interactive analyses in the SCA Statistical System. Each SCA command
has been implemented as a dialog and categorized by subject. Each command that is submitted
from a dialog is also saved in the SCA command language which can then be easily converted into
a batch-style macro procedure which is fully leveraged in Chapter 2.

If you are not yet familiar with the SCA command language, it is recommended that you begin to
use the SCA Statistical System under the interactive graphical user interface provided in SCA
WorkBench.

Part 3 Special Applications and Interfaces

Part 3 deals with special applications provided in SCA WorkBench. Chapter 4 discusses
enhanced forecasting and time series modeling features to benchmark forecasts. Chapter 5
discusses ARCH/GARCH modeling in the SCA Statistical System and SCAB34S/GARCH applet.
Chapter 6 documents Multivariate Adaptive Regression Spline (MARSspline) modeling in
SCAB34S/SPLINES applet (or B34S ProSeries Econometric System). Chapter 7 discusses user
defined programs which can be executed under the SCA Statistical System and SCA WorkBench
as applets.

The applications environment is really a specialized pseudo-batch environment. Here, based on
the user's selections, multiple SCA (or SCAB34S) commands are automatically generated,
assembled in proper sequence, and submitted in a single run. Some of the tasks may be highly
complex but are made easy through the SCA WorkBench applications environment.




2

Batch Automation Interface for the SCA System

2.1 General Concepts

WorkBench exploits the power of the SCA Statistical System by executing SCA macro procedures
and generating SCA macro procedures on the fly. To use this product effectively, you will need to
familiarize yourself with SCA System commands and understand how to implement SCA macro
procedures.

If you are a new user of the SCA System, you may want to initially skip this chapter and proceed to Chapter 3
which discusses the interactive graphical user interface to the SCA System and its automatic command-building
capabilities.

What is an SCA macro procedure?

A macro procedure is a set of sequential SCA commands, saved to an external file that can be
executed in the SCA System. An SCA macro can call other SCA macros or contain programmatic
controls such as IF-THEN-ELSE and GO statements. Symbolic and positional variable references
contribute to the flexibility of SCA macros in automating user applications. Symbolic and positional
variables may be used in an analysis macro in lieu of typing the actual variable name.

If you review the macro procedures presented below, you will see some of the more common
forms of an SCA macro procedure. From the macros presented below, you will learn more about
creating general-form macro procedures by using symbolic and positional variables.

SCA macro procedure using actual variable names

In this example, two macro procedures (ALLMACRO and ANALYSIS) are located in the same file.
The macro procedure performs two simple tasks. It first loads the PRODUCTS data file into the
SCA System using the command, CALL DATA. Second, an analysis macro is executed on the
WIDGETS data (a data series contained within the PRODUCTS data file) using the command,
CALL ANALYSIS.

==ALLMACRO
ASSIGN 12. EXTERNAL "PRODUCTS.MAD".
CALL DATA. FILE 12.
CALL ANALYSIS
RETURN
==ANALYSIS
PRINT WIDGETS
ACF WIDGETS.
RETURN




SCA macro procedure using SYMBOLIC variable references

This macro is very similar to the macro presented previously. However, in the analysis part, the
symbolic variable reference (i.e., &SERIES) is used instead of the actual variable name (i.e.,
WIDGETS). By using symbolic variable substitution, the analysis part of the macro procedure
becomes a “general form” macro procedure. Consequently, it may be reused with other
synchronized data series. For example, if you desire to run the analysis on a different series (e.qg.,
GADGETS), you simply would change the symbolic reference in the CALL ANALYSIS command
from SYMBOLIC SERIES(WIDGETS) to SYMBOLIC SERIES(GADGETS).

==ALLMACRO
ASSIGN 12. EXTERNAL "PRODUCTS.MAD".
CALL DATA. FILE 12.
CALL ANALYSIS. SYMBOLIC SERIES(WIDGETS)
RETURN
==ANALYSIS
PARAMETER SYMBOLIC IS SERIES.
PRINT &SERIES
ACF &SERIES
RETURN

SCA macro procedure using POSITIONAL variable references

Below is a version of the same macro that uses a positional variable reference (i.e., &V_1) instead
of the actual variable name.

==ALLMACRO
ASSIGN 12. EXTERNAL "PRODUCTS.MAD".
CALL DATA. FILE 12.
CALL ANALYSIS
RETURN
==ANALYSIS
PRINT &V_1
ACF &V _1
RETURN

A positional variable is very similar to a symbolic variable. The difference is that the SCA System
automatically assigns a positional reference to a variable when the data are entered into an SCA
session through the INPUT command. The positional variable reference is assigned to each
variable in the sequence it is brought into the SCA System via the INPUT command. For example,
consider the following SCA input command:

INPUT DATE, WIDGETS. FILE "WIDGETS.DAT".

If this is the first INPUT command in an SCA macro procedure, then DATE has the positional
variable reference &V_1 and WIDGETS has the positional variable reference &V_2. If more
INPUT commands follow in an SCA macro procedure, positional references are assigned to the
variables coming into the SCA workspace in a sequential manner.

Since the SCA System internally and automatically builds positional references, you do not define
this special type of symbolic variable reference using the PARAMETERS command. However,
you must be careful of the order you input the variables into the SCA System if positional variables
are to be used reliably.

The SCA Statistical System automatically assigns up to 99 positional variables during an SCA session.




More details of SCA macro procedures can be found in SCA Reference Manuals. At this point,
you should be aware that you can reference a variable in three ways, (1) by actual name, (2) by
symbolic reference, and (3) by positional reference. You should also have determined that general-
form SCA macro procedures that use symbolic and positional references provide enhanced
flexibility and will allow you to build libraries of reusable macros.

2.2 Types of Tasks and Projects

SCA WorkBench uses tasks and projects to organize your work, automate your analyses, and define
access to data sources. There are two types of tasks that you should be aware of (1) macro-only
tasks, and (2) spreadsheet/database tasks. The type of task you define is dependent on whether your
data resides in a spreadsheet/database, or in an alternative data source such as a plain ASCII data file.

If your data resides in a spreadsheet or database file, you should specify a sSpreadsheet task. A
spreadsheet task is able to rebuild your data before the analysis/modeling steps are processed in the
SCA System. Alternatively, if your data are stored in a “static” data file that is accessible by the SCA

System, then you will want to specify a macro-only task. Once you specify your tasks, you may
then group any number of tasks together in a project.

What is a Macro-only TASK?

A macro-only task is a self-contained SCA macro procedure. By self-contained we mean that the
macro procedure may be directly executed in the SCA System and the data are already in a form that
is readable by the SCA System. Here, the data may be embedded directly in the SCA macro
procedure or the data may be stored in an external file (e.g., SCA Formatted file, plain ASCII text file, or
data macro). Below is an example of a self-contained SCA macro procedure with data embedded
directly in the macro procedure.

==ALLMACRO
INPUT DATE, WIDGETS.
20011201 100
20011202 120
20011203 115
20011231 150
END OF DATA
CALL ANALYSIS
RETURN
==ANALYSIS

PRINT DATE, WIDGETS. FORMAT “2F16.2~
ACF WIDGETS
RETURN

The drawback of using a macro-only task is that the data can not be automatically updated when new
data becomes available. You would need to update the data independently. Consequently, a macro-
only task is desirable if your data are rather static and stored outside of a spreadsheet or database
application. If your data need to be updated from time to time, then you may wish to consider storing
your data in a spreadsheet, or database, to take full advantage of WorkBench.

What is a Spreadsheet TASK?

A spreadsheet task has two procedural parts. The first part is the SCA data macro (*.MAD) and the
second part is the SCA analysis macro (*.MAC). The task file (*.TSK) is created and used by
WorkBench to store information related to the procedural parts of a spreadsheet task. Specifically, the




task file includes information regarding the type of task constructed by the user, the data source,

variable names, and data spans. This provides you with maximum flexibility to manage data directly in
your spreadsheet and analyze the data in the SCA Statistical System.

Below is the dialog box that is used to specify a spreadsheet task in Workbench.

I ~ B!
% Task Specification = | B |5

Task File: |Retailsl.tsk

Data Macro: |Retailsl. mad [<
Analyziz Macro: |Hetailsl.mac |T
Workzheet: | BETAILSL j

[v Initialize Analysis Macro Remember Names: [
Source Series: Selected Series:
APPLAMCE Select Allz> | |DATE

FURHMITUR —_ | |APPL_TV

H50LD

HSTART Select:

INWENTRY

PPIHHOLD <Un=zelect

YARIETY

<< Clear
Mame Row: Data Row: Last Row:
1 12 0
Run Options: Output
{(* Create Data Macro Only f« On
~ .
Run Analysiz Macro Only - off

" Create Data and Run Analyziz Macro
S5CA Workspace Size: 5000

Save | | Quit

When a spreadsheet task is executed, you have the option of automatically rebuilding the data before the analysis task is run.
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What is a PROJECT?

A project consists of a number of individual tasks that are executed in a sequential batch manner. The

project file (*.PRJ) is created and used by WorkBench to handle batch processing of large nhumbers of
data series.

Below is an example of the dialog box used to specify a project in WorkBench?

% Specify Project .. . . SHACIHL X
|g c: [D5] J Files: [= g) Project File: |E:|r.|:||ure.|:lri
£ LN APPL_TV.tzk - EXPAPPTY.TSK
= sca applance._tsk Select All>> EXPFURNT._TSK
Z= USRetail FSTAPPTY.TS5K —— |EXPYARTY.T5K
FSTFURNT.TSK Selects
FSTYARTY . TSK = |E——
FURMITUR .tzsk
HSOLD tsk <Unselect
HS5TART .tzsk -
INVENTRY tzk <<Clear
PPIHHOLD tsk ~ —— |
Run Options: Output:
("~ Create Data Macro Only & On -
" Bun Analysiz Macro Only = Save | | Quit |

(* Create Data and Bun Analysiz Macro " OFf

SCA Workzpace Size: (3000 I
Export Script: [~

A Project may consist of a combination of macro-only tasks and spreadsheet tasks. If you run a project consisting

of mixed tasks and select the option of updating the data before the analysis is run, WorkBench will correctly skip
the data step for macro-only tasks.
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2.3 Organizing Tasks and Projects

It is recommended that you organize your data files, macro procedures, tasks, and project files in
working directories. If your application is to forecast retail sales, for example, keep all relevant
macro, task and project files in a single directory. If you organize your tasks and projects
accordingly, WorkBench provides a convenient and effective method for you to organize your
work.

Whenever the SCA Statistical System, or any other applet program such as the SCAB34S Applet
Collection, is executed under WorkBench, the program’s startup directory is set to the current
working directory. This will force all output and graphics files to be created under that working
directory.

The SCA Statistical System allows a maximum 60 characters to specify a fully qualified filename. If you maintain
data files in a multi-level directory structure (e.g., “C\DATAWMy Current Projects \....\mydata.mad”), you may hit a
limit in the SCA System if you explicitly specify a fully qualified flename. To avoid this potential problem, set the
working directory in WorkBench to where your data exists. Since the SCA System will search for unqualified
filenames (e.g., “mydata.mad”) in the working directory, you only need to specify the filename without the path to
read (or write) from (to) that file if the SCA System is launched from WorkBench.

12



2.4 Using the Graphical User Interface

WorkBench provides convenient access to the SCA System, the SCAB34S Applet Collection, the SCA
Graphics Package, spreadsheet applications, text editors, user-developed programs, and utility
functions. It offers a centralized area where you can control desktop applications that are capable of
working in an integrated fashion with the SCA System and the WorkBench product itself.

% SCA WorkBench (5.4) = | B

Systern Data Task Graph Apps Programs User Guides Help
checatusretanls

Menu ltem Description

System The System menu contains preference settings for WorkBench. It also provides sub-
menu items to assist you in executing macro procedures in the SCA System, running
applet programs developed in the SCAB34S development environment, and
executing various office suite programs (e.g., Excel), and accessing system
capabilities (e.g., explorer).

Data The Data menu contains utilities to open a spreadsheet file in Microsoft Excel, Lotus
1-2-3, or Corel Quattro Pro spreadsheet applications. It also contains a utility to
generate an SCA data macro from the data selected in a spreadsheet. More data
building capabilities are provided in the Task menu.

Task The Task menu provides capabilities to edit SCA macro procedures, to create and
edit tasks, assemble tasks in projects, and parse model information from multiple
SCA output sources.

Graph The Graph menu provides access to the SCAGRAF graphics applet program.

Apps The Apps menu contains capabilities for
+¢ building time series models and performing model benchmarking using

rolling forecasting methods

% performing ARCH/GARCH modeling and analysis through an interface with
the SCAB34S/GARCH Applet Collection

< performing Multivariate Adaptive Regression Spline (MARSpline) modeling
and validation through an interface with the SCAB34S/SPLINES (or B34S
ProSeries Econometric System)

Programs The Programs menu allows you to add/remove applet programs that may be
executed from WorkBench. You may build menu items to launch any DOS/Windows
program through this facility. Its primary usage is to serve users who have developed
data analysis and utility programs that may be used as a companion to the SCA

System.
User The User Guides menu provides you access to the SCA WorkBench User's Guide
Guides and other SCA documents. All Word (*.doc) and Acrobat Reader (*.pdf) files located

in the Documents folder under the SCA WorkBench installation directory are
accessible under this menu. You may copy other Word and Acrobat reader format
files into that directory to make them accessible under SCA WorkBench.
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Help The Help menu displays the About section of SCA WorkBench. It also provides
access to help on SCA System command syntax and help on installed SCA Applet

programs.
2.5 System Menu
%, SCA WorkBench (5.4) (= E i

‘System Data Task Graph Apps Programs User Guides Help ‘

System Profile... [

Track Window

Run SCA Systern Interactively
Run SCA System Macro...

Run SCAB34S5 Applet program file

Mew File
Edit File...

Mew MotePad File
Edit MotePad File...

M5 Excel

FileManager
DOS Prompt

Exit

Menu ltem
System Profile

Track Window

Run SCA
System
interactively

Run SCA
System Macro

Run SCAB34S
applet ...

Description

Choose System Profile to specify your working directory, SCA System
installation directories, suite application directories, default spreadsheets, user
specified text editor, and workspace allocation for the SCA Statistical System.

Choose Track Window to view the history of individual tasks and projects that
were executed during a session, view the status of a TASK or PROJECT
currently being run, or review an error log.

Launches an interactive environment for the SCA System. A graphical user
interface provides dialog boxes and a menu system for all SCA System
commands.

Executes a macro-procedure in the SCA System as a batch process.
Provides a convenient environment to modify macro files, submit macros to
the SCA System, and review output results.

If you are a licensed user of the SCAB34S applet collection or B34S
ProSeries Econometric SYstem, this menu item will be available. It provides a
convenient environment to modify SCAB34S program files, execute
SCAB34S programs, and review output results.
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New File Opens a new file in the user-specified default editor.
Edit File Opens an existing file in the user-specified default editor.

New Notepad Opens a new file using the NotePad text editor.
File

Edit Notepad Opens an existing file using the NotePad text editor.

File

MS Excel Launches the Microsoft Excel spreadsheet program.
MSWord Launches the Microsoft Word program.
FileManager Launches Microsoft Windows Explorer

DOS Prompt Launches the MS-DOS command prompt. To exit the MS-DOS Prompt and
return to Windows, type EXxit.

Exit Interactive  Exits an interactive SCA session. This menu item is only displayed when the
Session SCA System is active in interactive mode.

Exit Exits SCA WorkBench

2.5.1 System profile

The system profile is the dialog box where you set the preferences for a WorkBench session. The first
thing you should do when beginning a session in the SCA WorkBench program is to set the working
directory. That directory should contain your data files, macro files, and task/project files for the project
you intend to continue work on. If you are beginning a new project, then the working directory may only
contain your relevant data files at that time. However, when you begin working, SCA WorkBench will
save all your work to that directory as you progress with your project.

To specify an editor or directory information, you may type your changes directly in the text boxes
provided. If the directory name is long or you are uncertain of the exact spelling, click on the Browse
button next to the text box to set your directory through the browser dialog box (like explorer). Your
selection will be automatically copied into the corresponding text box.

Once you are finished modifying your preferences, click on the OK button to save your settings. These
settings will be used by WorkBench until you change them again. Click on the Cancel button to exit the
System Profile dialog box without saving your changes.

The System Profile dialog box provides four tabbed sections. The Environment tab provides settings
for the current working directory, default editor, and data source application.

Environment
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% System Profile.. =N X

Ereiranment l SCA System Settings | SCAB345 Systemn Settingz | Office Suite Settings ]

Working Directory:

|C:\zca\TSData\ Browsze__.

Default Editor:

|Motepad.exe Browsze__.

Default Spreadsheet:
|MS Excel | .

[v Immediately launch interactive SCA Seszion
[v Miew interactive command dialogs by bopic
[ Copy zcapmpt data file into waorking directary [temp)

I
[1].4 Cancel N
Environment Description
Working Directory Specify the working directory that contains your macro, data, task and

project files. It is recommended that you use working directories to
organize your files. Keep all information related to a project in the same
working directory.

Default Editor Specify a text editor installed on your PC that you want to use as a default
editor in WorkBench. The editor will be automatically invoked to view/edit
SCA analysis macros, data files, output files and text files. If you do not
choose an editor, WorkBench will use Notepad. Try to avoid using a word
processor (e.g., MS Word) as the default editor since these programs often
insert binary characters and render the file incompatible with the SCA
System.

Default Spreadsheet/ Choose MS Excel, Lotus 1-2-3, Quattro Pro, dBase/FoxPro/Clipper, or tab-

Database delimited files as your preferred data source. You may still access other
file formats during a WorkBench session besides the data source set as
your default.

Immediately Launch  Select this option if you wish to automatically enter an interactive SCA

Interactive SCA session when SCA Workbench in launched. You may enter an interactive

Session SCA Session at any time in WorkBench, by clicking on the appropriate
action item in the System menu.

View Interactive Select this option if you prefer to access the SCA System command
Command Dialogs dialogs by topic (recommended for novice users). You can also launch
by Topic SCA command dialogs in a sorted list in the drop down list provided on the

Input Console window or from the Command Launcher item under the
SCA Session menu (visible only when the SCA System is launched as an
interactive session).
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Copy scapmpt data If this option is selected, SCA WorkBench will copy the SCA prompting file

file into working “scapmpt.dat” from the SCAW32 installation directory into the current

directory working directory. When the user exits SCA WorkBench or changes the
working directory, the temporary copy of the “scapmpt.dat” file is deleted.

The SCA System accesses this support file each time that a command is
executed. If you have a network connection to the SCA System, selecting
this option may improve performance of the SCA System by allowing the
SCA System to access a local copy of this support file.

SCA System Settings

The SCA System Settings tab is where you specify the installation directory for the SCA Statistical
Systems and the default workspace size when executing the SCA System. The installation directory is
automatically saved into the SCA WorkBench preferences during installation. Therefore, you may only
need to change your preferences for the SCA System workspace. The default is 50k words in the SCA
System. You may want to change it to 500 to 9000 depending on available memory on your PC.

— .
% System Profile.. =N X

Erwironment  SCA Systemn Settings | SCAB345 System Settings | Office Suite Settings ]

SCA System Installation Directory:

|C:\scal Browsze__.

Interface Directory for Interactive Command-Builder

|C:\sca\nterfacel Browsze__.

Interface Sequencing Control: |1 50.100.10.1

SCA System Workzpace Size: (gooo i

L Cancel
g — —_—

SCA System Settings Description

SCA System Specify the directory that contains the executable files for the 32-bit version
Installation Directory  of the SCA System (SCAW32.EXE). By default, this directory is
automatically found during the installation of WorkBench.

Interface Directory Specify the directory that will be used to by SCA WorkBench and the SCA
for Interactive System to exchange information during an interactive working session. By
Command-Builder default, this directory is created and set during the installation of
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WorkBench.

Interface Sequencing This setting typically does not to be modified by the user. It controls the

Control number of cycles that SCA WorkBench waits for commands to be
processed in the SCA System. The setting consists of four integer
numbers (1) number of total cycles before a timeout occurs, (2) number of
cycles before a system pause is initiated, (3) number of milliseconds that
define a pause, and (4) number of milliseconds between cycles. The
default setting is 150,100,10,1.

SCA System Specify the workspace size for the SCA System. If you leave this box

Workspace Size blank, the default workspace size is used (50K). It is recommended that
you use a setting of 500 — 4000 for most applications.

SCAB34S System Settings

The SCAB34S System Settings tab is where you specify the fully qualified path to the SCAB34S Applet
Collection (or B34S ProSeries Econometric System), command-line options for the SCAB34S program
(typically you do not need to modify the static tags), and the default workspace size when executing the
SCAB34S System. The settings are automatically saved into the SCA WorkBench preferences during
installation of the SCAB34S Applet or the B34S ProSeries Econometric System. Therefore, you may
only need to change your preferences for the SCAB34S workspace size. You may want to change it to
1000000 to 5000000+ depending on available memory on your PC.

— y
%) System Profile.. =M= X

Environment | SC8 System Settings  SCAB345 System Settings | Office Suite Settings ]

SCAB34S Program Hame and Path
|E:"\5 CAMBI4SLMYb34:1f95 exe Browse...

Static Tags Passed on Command-line
-ai AWl.p184.1185

SCAB345 Workspace Size: |5000000

Cancel
= —= éﬂ

SCAB34S System
Settings

Description

SCAB34S Program Specify the fully qualified path to the B34S ProSeries Econometric System
Name and ... (b34slf95.exe). The default installation directory for SCAB34S is
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C:\SCA\B34SLM.

Static Tags Passed The command line options used by the SCAB34S Applet and B34S

on the command line  ProSeries Econometric System are case sensitive. A tag that is specified
incorrectly may cause the SCAB34S Applet program to malfunction. You
typically should not modify the static tags which are installed automatically
by the program setup.

SCAB34S Specify the workspace size for the SCAB34S Applet or B34S ProSeries

Workspace Size Econometric System. This parameter must be specified and should be set
in a range between 1000000 and 8000000+ depending on available
memory. It is recommended that you use a setting of 3000000 for most
applications.

Office Suite Settings

The Office Suite tab provides settings for various office suites installed on your computer (e.g.,
Microsoft Office). Once you specify the location of your office suites, it will activate applicable items in
the System menu that may otherwise be grayed out.

— .
% System Profile.. =N X

Erevironmet ] SCA Systemn Settings ] SCAB34S System Settings  Office Suite Settings l

Microsoft Office:
|E:"uF'mgram Files\Microzoft Office\Dfficel 2% Browse. ..

Lotus SmartSuite:

| Browse._.

PerfectOFice:

| Browse._.

Cancel |

If you set the installation directory of an office suite in System Profile and the menu items specific to that application do not
immediately become active in the System menu, reboot WorkBench for all settings to refresh.

Office Suite Settings Description

Microsoft Office Specify the common directory of your Microsoft Office application suite.
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Leave blank if you do not have any Microsoft Office product installed. By
default, this directory is automatically found during the installation of SCA
WorkBench.

Lotus SmartSuite Specify the common directory of your Lotus application suite. Leave blank
if you do not have any Lotus SmartSuite product installed. By default, this
directory is automatically found during the installation of SCA WorkBench.

Corel Perfect Office Specify the common directory of your Corel application suite. Leave blank
if you do not have any Corel Perfect Office product installed. By default,
this directory is automatically found during the installation of WorkBench.

When you installed SCA WorkBench, it will automatically search for the SCA System and office suite programs on your
computer. You should be sure that the directory information automatically detected during installation is correct. This is
especially true if you have more than one version of an office suite installed on your computer or you install a new
component on your computer.

When you specify a directory (e.g., “c:\msoffice”) for an application in System Profile, SCA WorkBench will search down
three levels of sub-directories under the common directory to find the relevant executables. If SCA WorkBench does not
find any of the suite program *.EXE files, you will receive a warning message and be prompted to re-specify a valid
directory. If an executable is found, all menu items related to that product are enabled throughout the SCA WorkBench
menu system.
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2.5.2 Track window

The track window keeps a log of tasks and projects run during a WorkBench session. It also
registers any errors that were detected while running a task or project. You may keep this window
open during your session to review the status of a large job as it is being executed, or you can open
it after your job is completed to determine if any errors occurred.

*, SCh System Track Window

Punning Project: BEFORCAT. PRI  Mumher of tasks: 3
Punning Task #1l: FSTAPPTV.TEE
Created Data Macro: APPL TV.MAD Rows: 144 Columns: 2
Punning Task #z: FSTFUBMT.TEE
Created Data Macro: FUBMITUR.MAD Rows: 144 Columns: 2
Purnming Task #3: FETVARTY. TSE
Created Data Macro: VARIETY.MAD Rows: ld4d Columhs: Z
Project Completed.

Clear Box of Content Copy to Clipboard
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2.5.3 Run SCA System macro

The Run_SCA System Macro dialog box provides a convenient environment to modify and
execute SCA macro procedures. After you run a macro in the SCA System, click on the View
Output button to examine the output file. You may make changes to the macro and re-submit it in
recursive fashion.

F Run SCA System with Macro... RGN

| & c: [05] | Macro]EXPAPPTY MAC
LA APPL_TY . mac -
T sca appl_tv.mad
e USH t 'I A.PPLAN EE.maC E
e APPLANCE mad
EXPAPPTY MAC

EXPFURNT.MAC
EXPYARTY MAC
FSTAPPTY MAC

FSTFURNT.MAC i
FProcedure: |ALLHAEFII] ﬂ Yiew Macro

Dutput File:  [EXPAPPTY. out

SCA Workspace Size:  |goop

Output: * On " O

Bun Quit

[ Ewport Script

When you select a macro file to run from the file list box, the Procedure drop-down list box will
display all macro names and data macro hames that exist in the file. Use your mouse to select the
procedure you wish to execute.

It is recommended that you name your primary macro procedure as ALLMACRO if you later wish to run the macro file
asa Task or Project.

The output file, by default, is assigned the same name as the macro file being run except the
extension *.OUT is substituted. This provides a convenient way for you to review the output from a
specific task. You may overwrite the output file name if desired.

The SCA Workspace size is displayed in this dialog box. If you find, after running a macro that the
SCA System prints a message that more workspace is required, you may increase the workspace
size directly by specifying an integer number (e.g., 3000) in the SCA Workspace Size text box. It
may then be executed by clicking on the Run button.
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2.6 Task Menu

The task menu provides facilities for you to create and edit SCA macro procedure files, build SCA data
macro files from a specified source spreadsheet file, link a data step to an analysis step by creating a
spreadsheet task, organize multiple tasks into projects, execute tasks and projects, view SCA System
output files, and parse time series model information from those output files.

%% SCA WorkBench (5.4)

] e

Systern Data | Task | Graph Apps
chacahusretailt

Mew Macro

Programs User Guides Help

Macro Templates...

Edit Macro...

Specify Macro-Only Task...
Specify Spreadsheet Task...
Specify Project...

Edit / Run Task...
Edit / Run Project...

Review Output ...

Auto Task/Macro Builder...
T5 Model Extraction Engine...

Below is a summary of the menu items available in the task menu and a description of their function.
Each item is described in more detail following this summary.

Menu ltem
New Macro

Macro Templates

Edit macro

Specify Macro-only Task
Specify Spreadsheet Task

Specify Project

Edit/Run Task

Description

Creates a new SCA macro procedure file and opens it in the
default editor.

Opens a generic macro-template. The template contains a basic
structure of an SCA macro procedure.

Opens an existing SCA analysis macro or data macro located in
your current working directory.

Create a new macro-only task.
Create a new single spreadsheet task.

Create a new project that consists of any number of tasks that you
would like to run in a sequential batch manner.

Edits or executes an existing SCA macro-only task or
spreadsheet task.
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Edit/Run Project
Review Output

Auto Task/Macro Builder

TS Model Extraction
Engine

Edits or executes an existing project.
Opens an SCA output file using the default text editor.

Automatically generate spreadsheet tasks for a large number of
series located in a data source. This capability addresses the
need of users who wish to apply a common analysis script against
multiple series. Suitable for batch operations and project
development.

Tabulate estimation results from time series models that are
contained within one or more SCA output files. The extraction
engine supports Box-Jenkins ARIMA, intervention, and transfer
function models.
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2.6.1 New macro

The New Macro menu item creates a new macro command file for the SCA Statistical System.
The file outlines the general structure of an SCA macro procedure from which you can edit based
on your needs. The structure assumes that you are connecting to an external SCA data macro
and that the analysis macro is under the procedure name ANALYSIS. If this general structure is
not suited to your application, you may examine other macro structures by selecting the Macro
Template item under the Task menu which is described later.

When you click on New Macro, the following dialog box is displayed. Type the name of your new
SCA macro file in the text box provided, and then click on the Open button.

E5)
o

% Specify New Macro File i

l\,.,/'”\../l | . v Computer » O5(C) » sca » USRetail

‘ Organize = g8 Views ~ J§ MNew Folder

Name} Date modified » *

2 APPL_TV.mac

|7 APPLAMCE.mac

7| batch.mac

| 2| EXPAPPTV.MAL

|7 EXPFURNT.MAC Select a file to preview.

Folders v | O EXPVARTY.MAC
| SCAHe ~ | |Z|FSTAPPTV.MAC
, Temple |3 FSTFURNT.MAC
| TSData | 2| FSTVARTY . MALC
. USReta | | 7| FURMITUR.mac

rrrrr e

16 items

FF Documents
|4 Recently Changed
Ml Desktop

More »

m

File name: TESTING - [SCJK Analysis Macro " mac) v]

[ Cpen ] l Cancel l

Please be sure to verify that this Windows dialog box is looking in the working directory you expect. Some operating
systems will automatically go to the last directory you opened in Windows Explorer or will go to the startup directory
specified in the Windows preferences (i.e., it overrides the settings of WorkBench).
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After you click on Open, your default editor will be launched with the basic structure of your new
SCA macro file. Below is an example of a new macro procedure created by WorkBench and
launched in Notepad.

_ '
] TESTING mac - Notepad. NN DN = X

File Edit Format View Help
E=ALLMACRO X

-- specify appropriate 5CA data macro file in place of 77777.777 below

ASSIGN FILE 12. EXTERNAL "77777,777°

-- sca workBench uses DATA as the default procedure name when building data macros.

||-- Please modify the 77?777 in the cALL statement below with appropriate sca macro procedure name.
CALL 77777, FILE 12.
CALL ANALYSIS

il RETURN

==ANALYSIS N
C

]c wwww pERrer SCA Commands Here wwes I

C
RETURN

" 4

This is a plain text file. In the ALLMACRO procedure, specify the name of your SCA data macro in
place of the “???" characters.

Remember, by storing your data macros together with your analysis macros in the same working directory, you do not
need to specify the filename with its full path (the SCA System has a 60 character limit).

In the ANALYSIS procedure you specify the SCA commands related to your analysis. The SCA
manuals provide a description of all available SCA commands and examples of how to accomplish
various tasks. Other sample macro procedure can be found in the Examples directory under the
SCA System installation directory. You may also view on-line help regarding SCA commands from
the Help menu of SCA WorkBench. There, all SCA commands are grouped by function.
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2.6.2 Macro templates ...

The macro templates menu provides a couple examples of SCA macro procedure structures. You
can use one of these structures to build a new SCA macro (in lieu of the New Macro menu) or add
new macro templates that you design. When you click on the Macro Templates item, the following
dialog box appears.

Unlike other dialog boxes in WorkBench, this dialog box will display all (*.tpl) files in the \Templates directory under the
WorkBench installation directory, instead of the current working directory.

H Open Macro Template... E@@

| S e [C-DISK2G] ~|  File: [Generic1.tpl

=5 scaworkb Generic2.tpl

& template

Refresh
Open Cancel

When you click on Open, the file is opened in your default editor. Please be sure to save the files
in your working directory and with the *.mac extension after your modifications are complete.
Below is an example of the “Generic.tpl” file. If you create your own templates, be sure to use the
associated extension and save the file to the \Template directory.

B Generic1.tpl - Motepad E@@

File Edit Format View Help

E=aL LMACRO -~
[ g— iz ]
C This is one of the basic structures for an SCA macro procedure. @
C  You may use this macro as a template in bu‘l'ld'm% SCA macros @
< for your applications. vou may also consider the template macro a
C provided in the file GEMERICZ.TPL. @
Z ———
C _ =
C Type the name of the data macro file within single gquotes on the a
C Tine helow. Data macros created by sCA workBench have_an "Map” ]
C extension. The ASSIGM command below associates Togical unit 12 with @
C the data macra. 4
c _

ASSIGM 12, EXTERMAL LMAD
[ n—— iz}
C The CalLL command below reads the data stored in the data macro into @
C SCAWIN. )
Z ———

CALL DATA. FILE 1Z2.
[ p—— 2]
C  You may type your SCA analysis commands below. @
Z ———
C  Type your SCA commands here.
[ p—— 2]
C Use STOP to exit SCAWIN on completion of macro. Use RETURN to @
C remain in interactive mode on completion of macro. @
Z ———

STOR
—— RETURHN "
< ¥
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2.6.3 Specify macro-only task

A macro-only task places a wrapper around a self-contained SCA macro procedure so a task
name can be associated with it. This allows WorkBench to process self-contained macros in the
standard mode of a task and group these tasks into projects.

% Specify Macro-Only Task... [ﬁ

Task File: |Expappty. tsk

| S e [05] ~|  Macro: [Fypapptv. MAC
= EXPAPPTV MAC
a sCa

= LUSRetail

SCA Workspace Size: 2000

Output: (* On " O

Save Quit

| Export Script

L T A

To specify a macro-only task, you simply click on an individual SCA macro procedure displayed in
the file list box. The task file that is associated with the self-contained macro is given the same
name as the macro file selected, but *. TSK is substituted as its file extension. When you click on
the Save button, the task file will be created in your current working directory.

It is recommended that you do not modify the default name of the macro-only task so you can quickly associate
the SCA macro with the task file it belongs.
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You can view a *. TSK file in any text editor such as Notepad. If you become familiar with the
structure of task files you can even edit the task file directly using your editor. However, this is not
necessary since WorkBench possesses easy to use dialog boxes to assist in modifying tasks.
Below is a sample of macro-only task file.

Structure of a macro-only task file

==Task File== Header information

None Identifies task as a macro-only task
expapptv.mac Self-contained SCA macro file

End_of _Task End of task marker

When WorkBench runs a macro-only task individually or as part of a project, it launches the SCA
System program and passes it a command line that identifies the macro file name and procedure
name to be executed. While the task is being executed, SCA WorkBench is monitoring its status
and will wait until it finishes a task before it attempts to execute another task to avoid conflicts.

IMPORTANT: You must use ALLMACRO as the macro procedure name for all first level SCA analysis macros
called by SCA WorkBench.

As an example of an acceptable macro procedure, let's look at a variation of a sample macro
procedure that was used in a previous illustration. Let's say that the macro file name is
“SAMPLE.MAC” and the task name is “SAMPLE.TSK".

==ALLMACRO
INPUT WIDGETS.
12 23 34 45 56 33 23 43 23 12
45 12 32 32 12 12 43 66 54 52
67 43 37 24 36 27 14 46 26 56
END OF DATA
CALL ANALYSIS
RETURN
==ANALYSIS
PRINT WIDGETS
ACF WIDGETS.
RETURN

The first level macro procedure is dutifully named ALLMACRO. lts function is to input the
WIDGETS data (in this instance the data is actually embedded in the first level macro) and to call a
secondary macro hamed, ANALYSIS. You may use any name (must be 8 characters or less) for
secondary macros called by the ALLMACRO procedure. Do hot specify your second level
macro name as ALLMACRO.
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2.6.4 Specify spreadsheet task

To specify a spreadsheet task, click on the New Spreadsheet Task item in the Task menu. This
will activate the dialog box shown below and list all valid spreadsheet files located in your working
directory. If your spreadsheet file is located in a different directory, you may navigate through your
directories to select the appropriate spreadsheet file.

% Mew Spreadsheet Task ... I.Elgli_hj

| = c: [05] j File: |Retailsl.xls
TN Retailsl.xlz
) sca

&= USRetail

I
i
Open Cancel

A spreadsheet accessed from a directory outside of the working directory will force the new task to
reference a fully qualified file name (i.e., path and file name) for the data source. If a spreadsheet
file is stored in the working directory, then the spreadsheet file is referenced by filename only (i.e.,
no path).

If you specified a task in which the source spreadsheet file is located outside of the current working directory, and you later
moved the source spreadsheet file to a new location, your task may not execute appropriately in WorkBench because it will
not be able to find the source spreadsheet file. If this should occur, you may want to simply open the *.tsk file in Notepad,
modify the path for the spreadsheet, and save the task with the correct path information. The structure of a task file is
present later in this section.
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After clicking the Open button, WorkBench will open a Task Specification dialog box as shown
below:

% Task Specification |‘E|E|£_hj

Task File: |Retailsl tsk ‘

Data Macro: |Hetai|3|_mad |T— By default, the data
Analysiz Macro: |Hetailsl.mac |T / macro name and the

analysis macro name
wWorkzheet: |RETAILSL | are inherited from the
name you specify for
I+ Initialize Analysis Macro  RBemember Names: | the task file. This
) . option can be

Source Series: Selected Series: dgactivated by
APPLANCE Select All>> | [DATE toggling the push
FURMNITUR —_ 1 |APPL_TY button control.
HSOLD e -

HSTART . Selecty

INVEMTRY

PPIHHOLD <Unzelect

YARIETY —_—

<<Clear
MName Row: Data Row: Last Row:

I 2 0

Run Options: Output

{(* Create Data Macro Only & On

("~ Run Analyziz Macro Only ~ Oif
" Create Data and Run Analyziz Macro -

SCA Workzpace Size: |goop

Save | | Quit

L ] [ &

The features of the Specify Spreadsheet dialog box are summarized below.

Menu Item Description

Task File The task file inherits the name of your worksheet but substitutes its
extension by *. TSK. You may overwrite this name if desired. Once a
task is saved, it can be grouped with other tasks in a project file, or it
can be executed individually. The structure of a task file is presented
later in this section.

Data Macro The Data Macro file inherits the name of your worksheet but substitutes
its extension by *.MAD. You may overwrite this name if desired. The
actual Data Macro file is not generated until you save the task and run it
with the Create Data Macro Only option or the Create Data and Run
Analysis Macro option.

Analysis The Analysis macro file inherits the name of your worksheet but
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Macro substitutes its extension by *.MAC. You must overwrite this name if
needed. Note that the task file simply creates a reference to the
Analysis Macro. It does not create the analysis macro file unless you
also select the Initialize Macro option described in this section.

Worksheet Displays the name of your worksheet. The default is the first worksheet
in your spreadsheet file. If you have multiple worksheets, an arrow will
appear in the rightmost part of the box for you to specify a different
worksheet. If you select a new worksheet, the variable information in
the list boxes will be updated automatically. Note that a worksheet that
is not in columnar data form with variable names in the first row will not
be read by Workbench. An attempt to access a worksheet with
graphics stored on it may cause an error.

Initialize The Initialize Macro option creates an SCA macro file that links a data

Macro macro (e.g., retailsl.mad) to the analysis macro (e.g., retailsl.mac)).
Below is an example of an analysis macro that has been initialized
using this option.

==ALLMACRO
ASSIGN FILE 12. EXTERNAL “retailsl._mad”.
CALL DATA. FILE 12.
CALL ANALYSIS
RETURN
==ANALYSIS
C
C INSERT YOUR COMMANDS HERE
C
RETURN

MASTER.MAC If you create a file named MASTER.MAC in your working directory with
the contents such as:

==ANALYSIS
DESCRIBE &V_2.
IDENTIFY &V_2.
TIARIMA &V_2. SEASON 12.
RETURN

This information will be substituted in the initialized macro whenever
you specify a new spreadsheet task. In other words, instead of the
macro shown in the Initialize Macro description, the macro will now be:

==ALLMACRO
ASSIGN FILE 12. EXTERNAL "retailsl_mad”.
CALL DATA. FILE 12.
CALL ANALYSIS
RETURN
==ANALYSIS
DESCRIBE &V_2.
IDENTIFY &V_2.
TIARIMA &V_2. SEASON 12.

RETURN
Remember If you are creating a number of related tasks that will have similar
Names names, you may wish to have SCA WorkBench use the last Task file,

Data Macro, and Analysis Macro file names that you entered instead of
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Source Series

Select All

Select

Unselect

Clear

Name Row

Data Row

Last Row

Run Options

the default names that are tied to the worksheet name. Click on the
Remember Names check box to activate this option for the remainder
of your session. You may deactivate this option at any time as well.

This list box shows all series located in your worksheet in sorted order.
Your worksheet must be organized in columnar format where the first
row contains the variable names and the corresponding data are
located in the same column below the series nhame.

Click on the Select All command button to move all source series to the
Selected Series list box.

Highlight a source series and click on the Select command button to
move the highlighted series to the Selected Series list box. You may
select multiple sequential series in the list box by clicking on the first
item in your range, and then hold the Shift button down and click on the
last item in your range. Once your range is highlighted, click on the
Select command button to move your source series to the Selected
Series list box.

Works similar to the Select command button except in the opposite
direction. In other words, it moves series from the Selected Series list
box to the Source Series list box.

Moves all series in the Selected Series list box back to the Source
Series list box.

Specify the row in your worksheet that contains your series names.
This setting is currently fixed to "1" and can not be changed. Therefore,
your series names must be located in the first row of your worksheet for
this capability to function correctly.

Specify the beginning row for your data. This feature allows you to skip
rows at the top of your spreadsheet column. The default is row 2 (i.e.,
immediately under the variable name in the worksheet).

Specify the last row for your data. If you use the default "0" as the last
row, it will include all available data located between the beginning row
specified in Data Row and the bottom of your worksheet. The end of
data marker is generated in your worksheet when an entire data row is
blank.

Consequently, if you selected one series only for your Spreadsheet
task and that series contains a blank cell at row 20, SCA WorkBench
will consider row 20 as your end of data marker although you may have
data after this row. If you selected more than one series for your
spreadsheet task, all series must contain a blank cell at row 20 for SCA
WorkBench to consider row 20 as your end of data marker. Otherwise,
SCA WorkBench will insert an SCA missing data symbol (“*") for a
blank cell and continue reading data until it encounters a blank row for
all series to be processed.

After you save a task, you may execute the task from this dialog box.
You are given three choices (1) Create Data Macro Only, (2) Run
Analysis Macro Only, or (3) Create Data and Run Analysis Macro. If
you attempt to run an analysis task in which the analysis macro or the
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Output

SCA
Workspace
Size

View

Export Script

data macro is missing, an error message is printed in the Track
Window and the task aborted.

Select whether you would like to save the output for an analysis. The
default is On. The output is saved to a *.OUT file. The output file
inherits the same name as the task file, but substitutes its extension by
* OUT.

Specify the workspace size for the SCA System. If you leave this box
blank, the default workspace size is used. If you specify an integer
value that is larger than the maximum workspace size allowed by the
SCA System, the workspace size will be set to the maximum allowed.
It is recommended that you set the workspace size to a number
between 500 and 5000 depending on available memory on your
computer.

After running an analysis task, you may click on the View command
button to open the output file in the default editor.

Click this box if you have an export script in the SCA analysis macro.
This feature is described in more detail later.

Below is a sample of a spreadsheet task file:

==Task File==

spreadsheet
retailsl.xls
RETAILSL
retailsl.mac
retailsl.mad
1

2

0

DATE
APPL_TV
End_of Task

Structure of a Spreadsheet Task File:

Header information

Identifies task as a Spreadsheet Task
Data source file

Worksheet name

Analysis macro file

Data macro file

Row contains series names (fixed to row 1)
Beginning row for data

Ending row for data (O is all data)
Name of First series

Name of second series

End of task marker
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Example of a Columnar Worksheet file:

X Microsoft Excel - Retailsl.xls

] File Edic Wiew Insen Format Tools Data Window Help

D SRy (sBRS - a®[ = £ 25|k 0w
Arial S = s
| =
A B [ C D E F G H | [5

| 1| DATE = APPLTYV | APPLANCE | FURNITUR  VARIETY HSOLD HSTART | INVENTRY = PPIHHOLD

[ 2| 197001 447 226 781 353 3 B6.4 1087 51.4
|3 197002 3/ 194 743 348 29 743 1101 516
| 4 197003 407 207 796 448 36 114.7 1102 51.6
|5 197004 416 226 524 432 12 128.4 1116 51.8
| & 197008 421 239 864 496 43 125 1083 517
| 7| 197006 451 257 592 456 44 135.2 1084 51.8
|8 197007 457 259 863 452 44 140.8 117 52
|9 197008 447 245 831 477 48 1287 1147 52
|10 197009 483 251 851 493 15 130.9 1165 52.1
|11 197010 500 257 520 527 44 140.9 1205 522
12| 19701 480 240 944 54 40 1269 1181 £2.4
13| 197012 663 334 1083 1036 37 121.4 1172 525
[ 14| 197101 410 218 B10 367 45 110.6 1114 52.8
15| 197102 403 210 778 379 49 102.2 1099 53
|16 197103 429 221 E] 438 B2 167.9 1129 53
17| 197104 423 231 875 01 [ 2011 1125 53
| 18] 197105 430 245 596 499 53 198.5 1128 53.1
|19 197106 476 272 956 482 59 193.8 1143 53.1
|20 197107 445 241 g70 470 [ 1943 1138 533
|21 197108 445 225 ] 481 [ 2045 1140 53.3
22| 197109 451 233 940 471 50 1738 1135 53.3
23| 197110 471 239 1026 484 52 1797 117 533
24| 197111 498 247 1067 545 50 173.7 1114 53.2
|25 197112 743 360 1232 994 44 152.1 1096 532
|26 197200 489 262 962 357 51 1431 1133 533
|27 | 197202 456 232 976 393 56 152.2 1056 53.5
|28 197203 454 240 1088 509 0 2039 1082 536
|29 | 197204 452 240 1036 491 5 2116 1096 53.6
|30 197205 467 260 1109 526 [ 2268 1121 53.7
|31 197206 476 271 1182 523 [ 2231 11139 537
|32 197207 530 304 1077 495 [] 2055 1128 53.8
|33 197208 529 299 1153 543 72 2286 1139 54
|34 197209 526 287 1102 521 B1 203 1148 541

4rTnan
(¥ HR RETAILSL
Ready

1=l

s

| [ [ e [ e o

SCA WorkBench requires that your worksheet be in columnar format and that your series names be located in the first
row. This format is typically referred to as a standard database format. If you have a worksheet that is not in standard
database format, you can still interactively build an SCA Data Macro by using your mouse to highlight the cells in your
worksheet and by using the Save Data As option in the Data menu of SCA WorkBench. The end result will be a Data
Macro file that has the same structure as a Data Macro file generated by a Spreadsheet Task. However, you will not
be able to rebuild the data in batch mode as you would in a Spreadsheet Task.
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2.6.5 Edit/Run task

To build an SCA data macro or run an analysis from an individual task, use the Edit/Run Task
menu item. When the dialog box comes up, all task files that are located in the working directory
are displayed. Simply select the task that you wish to execute and choose the Run option you
desire. The Run options and other controls associated with this dialog box are the same as those
described more thoroughly in the Specify Spreadsheet Task section. You should refer to that
section if you are not familiar the dialog box controls on the Edit/Run Task dialog box.

% Edit / Run Task oS
| & c: [0S] ~| Filez  [FSTAPPTY.TSK
30 APPL_T¥ sk -
9 =ca applance_tzk
== USRetail EXPAPPTY.TSK )
EE— EXPFURNT.TSK =
EXPYARTY . TS5K
FSTAPPTY TSK
FSTFURNT.TS5K
FSTYARTY.TSK
FURMNITUR tzk &
Run Options: Output:
(" Create Data Macro Only f* On
(" Run Analyziz Macro Only ~ Oif
(* Create Data and Bun Analysiz Macro -
SCA Workspace Size:  |goop [ Ewport Scrpt
Edit Bun Quit

A task is executed by clicking on the Run button. After the task is finished, you may click on the
View button if you ran an analysis. If you need to modify the analysis macro, it may be easier for
you to update the SCA data macro from Edit/Run Task and then switch to the Run SCA with
Macro dialog box in the System menu. This will allow you to tune the analysis macro more
conveniently. If your analysis macro is as you like it, then executing the task from this dialog box is
a better choice.

If you need to make changes to a task, select the task file from the list box and then click on the
Edit button. A new dialog box will be displayed. If you are editing a spreadsheet task, WorkBench
will attempt to link to the source data file (e.g., RETAILSL.XLS) to get all variable hames available
of the target worksheet. Next, it will compare the variable names assigned in your task with the
available variable names on the source worksheet. That information is then displayed in a dialog
box that resembles the Specify New Spreadsheet Task dialog box. Since the spreadsheet task is
linked to a specific spreadsheet file, you are not allowed to change the source data file from this
facility. Instead, you should specify a new spreadsheet task that is linked to an alternative data
source.
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An example of the dialog box to edit spreadsheet tasks is presented below:

T ] — . !
%, Edit Task EREI

Task File: IFSTAPPTV.TSK

Data Macro: |appl_tv.mad

Analypziz Macro: |fstapptv.mac

File Source: retailsl.xls <

Workzheet: | RETAILSL j

Source Series: Selected Series:

SPPLANCE DATE The File Source text

Select All> > i
FURNITUR APPL_TV box is read only. If
HSOLD you need to char]g_e
H5TART Select> the data source, itis
INVENTRY - more appropriate to
FPIHHOLD £Unselect I specify a new
VARIETY — spreadsheet task.
<<Clear
Name Row: Data Row: Last Row:
11 170 0
Save _ Lancel |
k. = i s 4

If you are editing a macro-only task, a simpler dialog box is provided that allows you to reassign the
task name to a different SCA macro file. An example of this simpler dialog box is shown below:

w. Edit Macro-Only Task...

Task File: |Fstfurnt.mac

| & c: [C-DISK26] ~|  Hacro: |- mac
S CA batch.mac
5 SCAWORKB Expappty.mac

Expfurnt. mac
Expvarty. mac
Fstappty.mac
Fstfurnt.mac
Fstvarty. mac
MASTER mac

_seve |

If you change the Task File name from the Edit dialog box, you will create a new task and the original task file will
remain unchanged.
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2.6.6 Specify project

Specifying a Project allows you to group several tasks together. Once the tasks are grouped into a
Project, you may execute all tasks associated with a project in a single batch run. The Run options
and other controls associated with this dialog box are the same as those described more

thoroughly in the Specify Spreadsheet Task section. You should refer to that section if you are not
familiar the dialog box controls on the Specify Project dialog box.

% Specify Project .. . =HACIE[ X
|g c: [05] J Files: r Project File: |Explnre.pri
30 APPL_TV.tsk - EXPAPPTY_TSK
Hsca applance.tsk Select All>> EXPFURNT.TSK
Z USRetail FSTAPPTY.TSK = |EX¥P¥ARTY.TSK
FSTFURNT.T5K Selects
FSTYARTY.TSK =
FURMITUR .tzk
HSOLD sk <Unzelect
HSTART .tzk
INVENTRY tzk c<Clear
PPIHHOLD tsk ~
Run Options: Output:
(" Create Data Macro Only & On -
i~ Run Analyziz Macro Only = Save | | Quit |
{* Create Data and Run Analysiz Macro " O
SCA wWorkspace Size: (3000 I
Export Script: B

WorkBench uses a *.PRJ extension for project file names. We recommend that you maintain this
convention in naming project files. The structure a project file is simply a list of the task files
encapsulated by a header and end of project marker shown below.

Structure of a Project File

==Project File==
fstapptv.tsk
fstfurnt.tsk
fstvarty.tsk
End_of_Project

Header information

Task File
Task File
Task File

End of project marker
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2.6.7 Edit/Run project

Once a project is specified, you may edit or run the project by choosing Edit/Run Project under the
Task menu item. When you click on this menu item, the following dialog box will be displayed.
The Run options and other controls associated with this dialog box are the same as those
described more thoroughly in the Specify Spreadsheet Task section. You should refer to that
section if you are not familiar the dialog box controls on the Edit/Run Project dialog box.

¥ = "y
% Edit / Run Project .. SR

| S e [05] ~|  File: |RSEXPLOR.PRJ
ACA RSEXPLOR.PRJ
Jsca RSFORCST.PRJ

Zr USRetail Untitled. pri

Run Options: Output:
("~ Create Data Macro Only
("~ Run Analyziz Macro Only
(* Create Data and Bun Analysis Macro " OFf

SCA Workzpace Size: (go00

Edit Bun Quit

[ Ewport Script

L J

It shows all project files that are located in the working directory. To execute a project (group of
one or more tasks associated with a project), select the project file from the list box, choose the
Run option desired, and then click on the Run button.

f+ On l

If your analysis macro files contain an export script, you should place a check in the Export Script
box. Using this feature will allow you to export saved data from the SCA System to an Excel
spreadsheet or transform a saved data file into a tab-delimited export file. More on this feature is
described later.

To edit a project file, click on the Edit command button. A dialog box similar to the Specify New
Project dialog box will be displayed. An example of that dialog box is shown below:
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& Edit Project ..

- l

= | B || |

| & c: [0S]

J Files:|= sk

o | Y
9 =ca
w5 UUSRetail

APPL_TV .=k
applance_tsk
FSTAPPTY.TSK
FSTFURNT.T5K
FSTYARTY.TSK
FURMITUR .tzk
H50LD sk
HSTART .tzk
INVENTRY tzk
PPIHHOLD _tsk
TEST .tk
YARIETY tzk

Select All>>

Select>

<<Clear

Project File:

RSEXPLOR_PRJ

Save

expappty_tzk
expfurnt._tsk
expvarty_tzk

e

If you change the Project File name, you will create a new project. The original task project will

remain unchanged.
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Univariate time series model extraction engine

The time series model extraction engine is a very useful tool for users who have a large number of
time series models that need to be tabulated into a unified summary table. The extraction engine
operates on one or more SCA output files. You can control which files to parse, what information
to tabulate, and where the final summary results are to be saved.

Among the information that may be parsed from a time series model include the source filename;
model instance; model name; dependent variable name; differencing operators; residual standard
error; AIC and SIC; parameter estimates, standard errors, t-values; and more.

The time series model extraction engine has three tabbed sections — Select Files, Parsing Settings,
and Model Information Needed. Information related to each tabbed section is provided below.

e -
9. Time Series Model Extraction Engine l i E@lﬁ

Select Files l Parzing Settingz | Model [nformation Needed]

Select Drive: Select Files:
| D [05] ~| [EXFaPPTV.ou
r::E:t..appt'u'
Select Directory: Fztfurmt. out
Fsbwarky. oLt
T
£ sca

&= USR etail

SC4 Output Files [(*.out] |

Exit | Farze |

L I

Select Files

In the first tabbed section, one or more SCA output files are selected. By default, the file list box
displays all files with the extension (*.out) located in the working directory. If you saved the SCA
output using an alternative file extension, you can change the file filter using the dropdown list box
provided on the form.

After the appropriate file filter is selected, you will need to select one or more SCA output files to
parse. You can select an individual file by clicking once on the filename with your mouse. You can
select multiple files with your mouse and the combination of the CTRL-key and/or SHIFT key on
our keyboard. Alternatively, you may select multiple files by dragging your mouse over a
contiguous list of files.

41



Parsing Settings

In most circumstances, the only setting that you may need to modify in the parsing settings is the
name of the final result file. By default, the final result file name is “MDLSummary.txt". After the
SCA output files are parsed, the summarized model information is tabulated and saved to file.

" ™)
3. Time Series Model Extraction Engine E@ﬁ

Select Files  Parsing Settings l kodel Infarmation Needed]

Begin parze sting: |

Led L

End parze sting: |

Final Besult File: |r.,.1 DLS ummary. txt

Exit

Besides the final result file, the model extraction engine will create temporary files that correspond
to the names of the SCA output files being parsed. For example, if two SCA output files are parsed
(e.g., scaoutl.out and scaout2.out), you will find two corresponding temporary files in the working
directory (i.e., scaoutl.tmp and scaout2.tmp). These temporary files contain the parsed model
information from its corresponding SCA output file.

In some applications, you may want to limit the area of the SCA output files to be searched for
model summaries by the model extraction engine. You can accomplish this by specifying a
beginning parse string and an ending parse string. If text is provided in the beginning parse string,
the extraction engine will not search for time series models until the beginning parse string is
encountered in the file. Likewise, it will stop parsing model information when the ending parse
string is encountered.

The extraction engine also provides capabilities for you to select the first instance of a univariate
time-series model, the last instance of a univariate time-series model, or all instances of univariate
time-series models that occur between the beginning and ending parse strings.
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Model Information Needed Tab

You specify the information to extract and tabulate from the time series models. There are four
sections in this tab - General Information, TS Model Information, Transfer Function Information,
and Constant and ARMA Information.

i by
3. Time Series Model Extraction Engine l ‘ E@lﬁ

Select Files] Parsing Setting:  Model Information Meeded l

[v General Information [v T5 Maodel Information
v| Source File v| Differencing Orders -
v| Inztance of Model Summary v| Total Mumber of Obzervati
v| Parameter E stimates v| Effective Number of Obsel|
v| Standard Errar af E stimates v| Rezidual Standard Error E‘
M| T/ alue of E stimates v AT B
I v T -
[v Transfer Function Information [v Constant and ARKA [nformation

v Constant term
v| Autoregrezsive kerms
Mt oving Average kerms

M| Differencing Orders

" First Instance of Model Summary
" Laszt Instance of Model Summary
'l * Al Instances of Model Surmary

Below is a description of the model information that can be extracted for each of the
aforementioned sections:

General Information Section

Item Description

Source File The name of the SCA output file(s) that are to be searched for time series
model estimations. Such information is created by the SCA System using
the commands ESTIMATE, IARIMA, and IESTIMATE.

Instance of Model If the SCA output file contains more than one instance of a univariate time

Summary series model estimation, you may print the model instance by selecting
this option. You may also control model information that is to be
extracted using the radio buttons (First Instance, Last Instance, All

Instances).
Parameter If you wish to tabulate the parameter estimates, select this option. Note
Estimates that you must also select the specific types of parameters you wish to

tabulate located in the Transfer Function Information section and the
Constant and ARMA Information section.
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Standard Error of
Estimates

T-Value of
Estimates

If you wish to tabulate the standard errors of the parameter estimates,
select this option. Note that you must also select the specific types of
parameters you wish to tabulate located in the Transfer Function

Information section and the Constant and ARMA Information section.

If you wish to tabulate the t-values of the parameter estimates, select this
option. Note that you must also select the specific types of parameters
you wish to tabulate located in the Transfer Function Information section
and the Constant and ARMA Information section.

Transfer Function Information Section

Item

Description

Note: In order to extract Parameter Estimates, Standard Error of Estimates, and T-Value of
Estimates model components from the General Information section, the Transfer Function
Information section must be checked.

Differencing Orders

Provides the differencing orders applied on any independent variables
included in a time series model

TS Model Information Section

Item

Model Name

Dependent Variable
Name

Differencing Orders
Total Number of
Observations

Effective Number of
Observations

Residual Standard
Error

AIC

SIC

Description

Displays the name of each model parsed.

If this option is selected, the dependant variable name is displayed.

Displays the differencing orders for the dependent variable in the model.

Displays the total number of observations used for estimation.

Displays the effective number of observations used for estimation.

Displays the residual standard error (RSE) for an estimated model.

The Akaike’s Information Criterion (AIC, Akaike 1973) is computed and
displayed for estimated models. The AIC computation is based on the
effective number of observations rather than total number of
observations since the effective number of observations is always
displayed in SCA time series estimation summaries.

The Schwarz’s Information Criterion (SIC, Schwarz 1978) is computed
and displayed for estimated models. The SIC computation is based on
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the effective number of observations rather than total number of
observations since the effective number of observations is always
displayed in SCA time series estimation summaries.

Constant and ARMA Information Section
Item Description
Constant Term Displays information on the constant parameter. Note that you must

also specify the type of information related to the constant term you wish
to extract (estimate, standard error, t-value) in the General Information

section.
Autoregressive Displays information on the autoregressive parameters. Note that you
Terms must also specify the type of information related to the AR terms you

wish to extract (estimate, standard error, t-value) in the General
Information section.

Moving Average Displays information on the moving average parameters. Note that you

Terms must also specify the type of information related to the MA terms you
wish to extract (estimate, standard error, t-value) in the General
Information section.

Example of Tabulated Model Summary

An example of the tabulated model results from the Extraction Engine is presented below. Please
note that the MDLSummary.txt file was opened in MS Excel for better control of formatting.

| #] Eile Edit View Inset Format Tools Data Window Help =181 |
D= E@’-ﬂ-ﬁ--%%’IEB“MLI&@@\HS%'@
” Arial ~ 10 u |— I_ | B %, Wl
Al - —| Y_Var
A B C D E F G =

1 Y Var Y-Diff| RSE 12 MA |12_MA_TVAL | 1_MA [1_MA_TVAL | |

2 APPL_TY |12.1 0.0410 06094 12.83| 0.269 4.82

3 APPLANCE | 12,1 0.0500 062305 13.66| 04555 8.85

4 WARIETY (121 0.0508 0.7459 19.18| 0.5779 12.11
4[4 [Wil, MDLSummarg / 14] pol f‘
Ready I | ] o e >
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2.6.9 Auto task/macro builder

The auto task/macro builder generates spreadsheet tasks for one or more variables in a specified
data source. It is well suited for applications in which a common analysis script is applied against a
large number of data series.

% Auto Task and Macro Builder... =ACCg X

&3] % % | gn| B i@

Data Sources ] M aster Macro ] Agzzembler Macrn] Execute Tagk/Macro Builder

Select Data Source Select Sheet |F|ET.-’-‘-.ILSL j
Variables List Static variable List
APPL_TV DATE

Get Wariable Mames | | APPLAMCE
FURNITUR
HSOLD

Bemove | | SrapT

IMVENTRY
FRIHHOLD
WARIETY

Retailslxls RETAILSL
—

In section 2.6.4, it was demonstrated how to build spreadsheet tasks one at a time. If you are
working with a few data series then it may be more convenient to specify spreadsheet tasks for
each series, one at a time. After all, once a spreadsheet task is specified you typically do not need
to do it again unless the links are broken between the data source, analysis macro, and data
macro. If however, you need to run a common analysis against many data series (e.g., 10 or
more), the Auto Task/Macro Builder capabilities gets the job done faster and more efficiently.

e

In the example shown above, there are eight variables in the Variables List that were retrieved from
the RETAILSL.XLS spreadsheet. The Auto Task/Macro Builder is designed to construct
spreadsheet tasks for each variable in that list. You may also notice that the DATE variable in the
Static Variable List. The DATE variable, in this example, will be paired with each variable in the
Variables List as a companion. For example, the first spreadsheet task (APPL_TV.TSK) pairs the
DATE and APPL_TV variables. The SCA data macro will take on the name APPL_TV.MAD and
the SCA analysis macro will similarly take on the name APPL_TV.MAC. The second task
(APPLANC.TSK) pairs the DATE and APPLANC variables and assigns the names
APPLANC.MAD and APPLANC.MAC to the SCA data macro and SCA analysis macro,
respectively. This continues until all variable names in the Variables List have been processed.

46



The Auto Task/Macro Builder provides four tabbed sections — Data Sources, Master Macro,
Assembler Macro, and Execute Task/Macro Builder. Several tool buttons are provided as
short cuts to frequently used operations. Information related to each tabbed section is presented
below.

Data Sources

An Auto Task/Macro Builder session is started by clicking on the Select Data Source button. All
other controls on the form are hidden until a valid data source is selected. In the example shown
here, we selected the RETAILSL.XLS data source which is referenced in the lower left corner of

the task bar.

After the data source is selected, the Select Sheet button is visible. Click on it to retrieve the
names of all worksheets (or tables) in your data source. Select the worksheet (or table) to using
the dropdown list to the right of the Select Sheet button.

Once a sheet is selected, it is referenced in the task bar next to the data source name and the Get
Variable Names button is visible. Click on it to retrieve the names of all variables in the worksheet
(or table). The Remove button is used to delete variable names from the Variables List (it will not
delete the variable from your data source). The Set Static button is used to move a variable from
the Variable List to the Static Variable List.

Master Macro
After the data source information is defined, you will need to specify a common SCA analysis script

that you want to run against the data. You may either type the SCA commands directly in the text
box or select a master macro file that has previously been saved.
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E Ny
% Auto Task and Macro Builder.., =HAC X

& %) < g B g

Data Sources  Master Macro l Agzgembler Macro ] Execute Task/Macro Builder

Select Master Macra

==MDLBUILD -
IDENTIFY &V_2. MAXLAG 12.
IARTMA &V 2. SERSON 12. NAME UTSMODEL. @
HCLD RESID(RES).
ACF RE5. MBXLARG 12.
FORECAST UTSMCDEL. NOFS 12. HOLD FORECASTS (FCST) .
FRINT FCS5T. FCORMAT "1F12.3'.
RETUERN

Save

Retailsl. =1z RETAILSL

. [ S

In the text box provided, we type the SCA commands that define our master macro. It contains a
single analysis macro procedure named “MDLBUILD”. When using more than one macro
procedure, be certain that the first eight characters of all names are unique. You should also avoid
specifying macro procedure names that are also used for data names or model names in your
macro. Duplicate references may be confused in an SCA session.

It is important to note that the macro procedure name, “ALLMACROQ”, can not be used in a specified master macro.
This name is reserved for use in the assembler macro procedure that is described in the next tabbed section. In
addition, the SCA System recognizes the first eight (8) characters of variable names and macro procedure names.

The Auto Task/Macro Builder provides some unique capabilities that allow you to specify a “tag” in
lieu of the current variable being processed from the Variables List. It also provides a facility for
you to define loops that will build SCA commands in replication. These capabilities are described
in more detail later in this chapter.

Assembler Macro

After you have specified a master SCA analysis macro, you will need to specify an assembler
macro. An assembler macro joins the SCA data macro with the SCA master macro file defined in
the Master Macro tab.
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'% Auto Task and Macro Builder... m —|p=d -s.:h1
& % % |G B |

Data Saurcesl Master Macro  Assembler Macro l Execute Task/Macro Builder

[~ Master Macra to be referenced as an external file

==ALLMALCRO -
CALLL DATA. FILE '"3$TASE:'. UNIT 12.
CALL MDLEUILD.
STOP
4 2
Select Azzembler Macro Save
Retailzl.xls RETAILSL

n -

The Assembler Macro tab allows you to specify whether a master analysis macro is to be
referenced as an external file or if it is to be appended to the end of the assembler macro. Each
has merit. For example, if the master macro is referenced as an external file, you can make
changes to a single file that is used for all analysis tasks. If you do not need to customize an
analysis macro for a select number of tasks, it makes sense to reference the master macro as an
external file. In the event you may need to adjust an analysis macro for one or more tasks (but not
all), you should not reference the master macro as an external file. Instead, allow the commands
of the master macro file to be appended to the assembler macro. Under this option, you can
modify one SCA analysis macro (e.g., APPL_TV.MAC) without changing the analysis for others
(e.g., APPLANC.MAC).

The SCA macro procedure name, “ALLMACROQ?", is reserved as the top-level procedure name for
the assembler macro. This is necessary for task and project execution in SCA WorkBench. An
assembler macro is usually very simple, as shown in the above example. Assembler macros can
be automatically generated by clicking on the Generate button. The assembler macro shown in
this illustration was created using this automatic feature. If a more complicated assembler macro is
required (e.g., when two or more analysis macro procedures are used within a master macro), you
can type modifications in the text box provided or retrieve an alternative assembler macro that was
previously constructed.

The actual name of the SCA data macro is inserted in place of the “%TASK%" tag when the Auto Task/Macro Builder
is executed. Examples of this are shown is the description of the Execute Task/Macro Builder tab.
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Execute Task/Macro Builder

After the information related to the data source, the master macro, and the assembler macro is
specified, go to the Execute Task/Macro Builder tabbed section. You can examine the SCA
analysis macro for the first task by clicking on the Test Macro button. In addition, you may view the
information that is to saved in the task file by clicking on the Test Task button. The Test Macro and
Test Task features do not save information to your hard disk. Its primary purpose is to allow you to
view a sample of the task and macro files before you commit to actually generating all the files.

Below is an example of the SCA analysis macro (APPL_TV.mac) that is generated based when

the master macro is NOT referenced as an external file:

% Auto Task and Macro Builder...

=)

&\ % 6B

Data Sources ] baster Macro ] Azsembler Macro  Execute Task/Macro Builder

cTEsMasi]  TestTask | Execute

[~ Project Mame:

v Femove Path from Data Source

==ALLMACRO
CALL DATA. FILE 'APPL TV.mad'. UNIT 12.
CALIL MDLBUTILD.
5TCE
==MDLEUILD
IDENTIFY &V_2. MRXLAG 12.
IARIMA &V_2. SEASON 12. NAME UTSMCDEL. @
HCLD RESID(RES) .
ACF RE5. MAXLAG 12.
FCRECAST UTSMCDEL. NCFS 12. HCLD FCRECASTS (FCST) .
PRINT FCS5T. FCEMAT 'l1F12.3'.

RETURN
1 2
Change Target Directory | ‘E:"«sca'\USHetail
Retailsl. =l RETAILSL
L™ ] -
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Below is an example of the SCA analysis macro (APPL_TV.mac) where the master macro IS
referenced as an external file. Notice that instead of appending the contents of the “master.mac”
file to the macro, the FILE subcommand is used to read the commands from "master.mac” directly.

% Auto Task and Macro Builder... =DRCI X
&
ARl
& % g B g
Data 50urces] M aster Mau:ru:u] &gsembler Macro  Ewecute Task/Macro Builder l
v R Path from Data 5
Test Macro | Test Tazk | Execute /] emuve i _mm_ 24 .Durce
[v Froject Mame: |unt|t|ed.|:|r|
==ALLMACRO -
CALIL DATA. FILE 'EPP]’._TV.I‘[’.E‘.d'. THIT 12.
CALL MDLEUILD. FILE '"MASTER.MAC'. UNIT 13.
S5TCP
4 [
Change Target Directory | ||::"'.$|:a"aL|5HetaiI
R etailzl. klz RETAILSL
L m

Note that in both macro examples, the %TASK% tag in the assembler macro part is replaced automatically with a
reference to the first variable in the Variables List (i.e., “APPL_TV.MAD").
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Below is an example of the information that is stored in the spreadsheet task file for the APPL_TV
task. The information is the same for the task file regardless whether you reference the master
macro as an external file or append it to the SCA analysis macro, since that is controlled in the
APPL_TV analysis macro.

= !
%g Auto Task and Macro Builder... =NECIEL X

& %]« |gu B 2w

Data SDulces] b aster Macm] &szembler Macro  Execute Task/Macro Builder l

Test Macro | [CTEar Tk Erecute

| | Remove Path from Data Source
[v Project Marne: |untitled.pri

==Task File== -
spreadsheet

Retailsl.xls

RETAILSL

LPFL TV.mac

LFPFL TV.mad

1

4

o]

DATE

LFFL TV
End of Task

Change Target Directary | |E:"~$ca'\LISF|etaiI

Retailsl. xls RETAILSL

Once the expected results are achieved by viewing the sample macro and task file listings, you can
click on the Execute button to generate the spreadsheet tasks and macro files in the target
directory. The default target directory is the WorkBench working directory.

If you would like to group all the spreadsheet tasks into a project, click on the Project Name
checkbox. You will then be prompted to specify a name for the project. If you plan to run the
spreadsheet tasks on more than one computer, it is recommended that the data source file be
copied into the same directory as your task files and that the Remove Path from Data Source
checkbox is selected. By doing so, you can simply copy the relevant files into any directory on any
computer. Otherwise, you must be sure that the data source file retains the same path
specification on all computers (e.g., C\AMYDATA\SAMPLE.XLS) and that you do not move the data
source file to another directory on your computer. Doing so would require you to once again re-
generate all task files.
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Saving and Opening an Auto Task/Macro Builder Environment

You can save an Auto Task/Macro Builder session by clicking on the tool button that resembles a
diskette. Once a session is saved, you may recall that session by clicking on the tool button that
resembles an open folder. The other tool buttons available provide shortcuts to frequently used
operations. The function of each tool button is displayed when you pass your mouse over it.

Tags Supported in the Auto Task/Macro Builder

As mentioned in the Assembler Macro section, the %TASK% tag is used as a placeholder or
reference to the primary task variable (e.g., APPL_TV). The first %TASK% tag found in an
assembler macro will have the “MAD” suffix appended to it (e.g., APPL_TV.MAD). Consequently,
the first reference should always be intended as a reference to the SCA data macro file associated
with the spreadsheet task. All other references to %TASK% will result in SCA WorkBench
substituting the name of the primary variable in its place (e.g., APPL_TV).

You may also use %LOOP% and %ENDLOOP% tags to specify repeating sequences of SCA
commands in a master macro or assembler macro.

The above tags may only be specified in macro files used in conjunction with the Auto Task/Macro Builder capability.
These tags are not recognized in the SCA Statistical System.

Using Looping Capabilities in the Auto Task/Macro Builder

An example of using %LOOP% and %ENDLOOP% tags to replicate a block of SCA commands in
a master macro procedure is provided below. Consider a forecasting application where we would
like to re-estimate a time series model at each origin before producing a one-step-ahead forecast.
We can address this application by specifying the following master macro:

==ROLLING
IARIMA YDATA. NAME IS UTSMODEL. SPAN 1,99.
FORECAST UTSMODEL. NOFS 1. HOLD FORECAST(FCST).
C BEGIN LOOPING SECTION
%LOOP% 1=100,105,1
ESTIMATE UTSMODEL. SPAN 1,%1%.
FORECAST UTSMODEL. NOFS 1. HOLD FORECAST(FTMP)
JOIN OLD FCST,FTMP. NEW FCST.
%ENDLOOPY%
C END LOOPING SECTION
SELECT YDATA. SPAN (100,106). NEW YORIG.
RMSE = SQRT(MEAN((YORIG-FCST)**2))
PRINT RMSE, YORIG, FCST.
SAVE FCST. FILE “%TASK%.FST”. FORMAT <1F12.3”
RETURN
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Once this master macro processed in the Auto Task/Macro Builder capability, we obtain the

following results:

==ALLMACRO

CALL DATA. FILE "APPL_TV.MAD". UNIT 12.
CALL ROLLING.

RETURN
==ROLLING

TIARIMA YDATA. NAME

IS UTSMODEL.

FORECAST UTSMODEL. NOFS 1. HOLD
C BEGIN LOOPING SECTION

ESTIMATE
FORECAST
JOIN OLD
ESTIMATE
FORECAST
JOIN OLD
ESTIMATE
FORECAST
JOIN OLD
ESTIMATE
FORECAST
JOIN OLD
ESTIMATE
FORECAST
JOIN OLD
ESTIMATE
FORECAST
JOIN OLD

UTSMODEL. SPAN
UTSMODEL. NOFS
FCST,FTMP. NEW

UTSMODEL. SPAN
UTSMODEL . NOFS
FCST,FTMP. NEW

UTSMODEL. SPAN
UTSMODEL . NOFS
FCST,FTMP. NEW

UTSMODEL. SPAN
UTSMODEL . NOFS
FCST,FTMP. NEW

UTSMODEL. SPAN
UTSMODEL . NOFS
FCST,FTMP. NEW

UTSMODEL. SPAN
UTSMODEL. NOFS
FCST,FTMP. NEW

END LOOPING SECTION

SELECT YDATA. SPAN (100
RMSE = SQRT(MEAN((YORIG-FCST)**2))
PRINT RMSE, YORIG, FCST.
SAVE FCST. FILE "APPL_TV.FST". FORMAT "1F12.3"

RETURN

Primary loops and sub-loops may be specified using the Auto Task/Macro Builder capability. If
sub-loops are used, please be sure to use different index markers. For example,

%LOOP% I1=1,

2

SCA Statement %1%

%LOOP% J=
SCA Statement %1%, %J%

%ENDLOOP
%ENDLOOP%

10,12

1,100.
1. HOLD
FCST.

1,101.
1. HOLD
FCST.

1,102.
1. HOLD
FCST.

1,103.
1. HOLD
FCST.

1,104.
1. HOLD
FCST.

1,105.
1. HOLD
FCST.

SPAN 1,99.
FORECAST(FCST).

FORECAST(FTMP)

FORECAST(FTMP)

FORECAST(FTMP)

FORECAST(FTMP)

FORECAST(FTMP)

FORECAST(FTMP)

106) . NEW YORIG.
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2.6.10

Export script option in sca macro procedures

The export script capability has been replaced by a separate SCA utility applet called XLSWRITE.
The XLSWRITE applet is included on your SCA installation CD-ROM under the Applets directory.

If you have not installed XLSWRITE on your computer, please install it to gain access to the export
script capabilities. The help file for the XLSWRITE applet will automatically be added to the SCA
WorkBench applet help files menu. The XLSWRITE applet may be invoked directly under the SCA
System.

The export script option is used to write the contents (numeric and character information) of an
existing file into a specified location in an Excel spreadsheet or tab-delimited text file. The contents
of an existing file may be saved results from an SCA session (see the SAVE command in the SCA
System documentation) or output from an applet program.

To maintain backward compatibility, SCA WorkBench will convert the export script described below
into an alternative syntax appropriate to the XLSWRITE applet program. This converted syntax will
then be automatically executed in the XLSWRITE applet program.

You indicate that an SCA macro procedure contains an export script by putting a check mark in the
“Export Script” box associated with the dialog box from where you execute an SCA macro
procedure, task, or project file.

You may consider using the export script option in the following applications:

m If you would like results that were generated by the SCA System to be placed in an
existing or new Excel spreadsheet. You have control over the beginning row and column
to begin the paste. This is useful if you have a formatted table in Excel that you would like
populated or if you prefer using Excel's Chart capability instead of SCAGRAF.

m If you have a batch application in which you would like to accumulate (stack) results in a
tab-delimited file. Recursive saves into the tab-delimited file will result in data being
appended to the end of the file with a time stamp and name of the analysis macro that
produced the result. Since the output is saved in tab-delimited format, you may easily
copy and paste the file into various spreadsheets, report writers, et cetera.
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To demonstrate this capability, let's specify an SCA macro procedure that automatically identifies
an ARIMA model; generates twelve forecasts from the end of the series along with standard errors
for the forecasts; and then saves the results to a text file named, “FCST.FST”. An export script is
specified that will then take the information that was saved to the FCST.FST file and export it into
an Excel spreadsheet named “EXPOST.XLS".

==ALLMACRO
CALL DATA. FILE "APPL_TV.MAD". UNIT 12.
CALL ANALYSIS
RETURN

==ANALYSIS

C &V _1 is assumed to be the date.

C &V_2 is the second variable brought into SCAWIN.
IARIMA &V_2. SEASON 12. NAME UTSMODEL.
FORECAST UTSMODEL. NOFS 12. HOLD FORECAST(FCST),STD_ERR(SE).
SAVE FCST, SE. FILE "FCST.FST". FORMAT "2F12.3". REWIND.
FREE 7.

—--[BEGIN EXPORT SCRIPT]

—--ACT IVE=TRUE

——OUTFILETYPE=EXCEL

—-TEXTFILE=FCST.FST

—-NUMTEXTCOLS=2

--TEXTCOLSI1ZE=12,12

——COLUMNHEADERS=""FORECAST"", ""STANDARD ERROR"

——OUTPUTFILE=EXPOST .XLS

—--SHEETNAME=FORECASTS

—-STARTCELL=R1C1

—-DISPLAYFILE=FALSE

—-MISSING=*

—--[END EXPORT SCRIPT]

RETURN

//

There are several options in the export script. First, it should be pointed out that the double-dashes
(recognized as a comment line in the SCA System) must be used in the script block. Second, the
script block must have the [BEGIN EXPORT SCRIPT] and [END EXPORT SCRIPT] as markers
for SCA WorkBench to recognize it in your analysis macro.

The script options (exact spelling required) and a description of their function are shown below:

Script Item Description
ACTIVE TRUE|FALSE. The script block will be skipped if set to FALSE.
OUTFILETYPE TEXT|EXCEL, Specifies whether you are exporting to a tab-delimited
TEXT file or to an EXCEL spreadsheet.
TEXTFILE Specify a valid source file created by the PC SCA System’s SAVE
command
NUMTEXTCOLS Specify the number of columns to be parsed from TEXTFILE. This

script item is used for exporting into a tab-delimited text file. It will be
ignored for exporting into an EXCEL spreadsheet.

TEXTCOLSIZE Specify the number of characters in each column of the source file.
The column lengths must be separated by commas

COLUMNHEADERS  Specify the column headers that you would like to use for the export
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OUTPUTFILE

SHEETNAME

STARTCELL

MISSING

DISPLAYFILE

file. Each header should be enclosed within quotes and separated by
commas. If you leave this field blank, headers will not be used.

Specify the tab-delimited file name or EXCEL file name that you would
like to export the data to.

Specify the sheet name in the EXCEL file that is to receive the pasted
results. Ignored if the OUTFILETYPE is set to TEXT.

Specify the starting cell to begin the paste. The specification should
be in R#C# format (e.g., R1C1). Ignored if the OUTFILETYPE is set to
TEXT.

Specify the missing data character(s) in the TEXTFILE. The default
missing data character is “*".

TRUE|FALSE. If set to TRUE, the tab-delimited text file will be
launched in NOTEPAD after the analysis macro is executed by the PC
SCA System. Ignored if exporting to an EXCEL file.
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2.6.11 Review output

WorkBench automatically saves the output of a task in a *.OUT file. To open the output file of a
particular analysis task, click on the Review Output item under the Task menu.

— .
% Review Cutput... - . ® N =nae X
| = c: [05] j File: |fstapptv.uut
£ LA EXPAPPTY. out
£ sca

2 USRetail fetfurnt. out
fstvarty_out

Open Cancel

All files with a *.OUT or *.OTP extension located in the working directory will be displayed in the file
list box. When you click on the Open command button, the output file will be opened using the text
editor you specified. This editor is defined in the System Profile dialog box under the System
menu. If you do not specify a default editor, the file will be opened in Notepad.

Example of an output file opened in Notepad

B Fstapptv.out - Notepad

File Edit Farmat VYiew Help
-~
THE FOLLOWIMG AMALYSIS IS BASED ONM TIME SPAM 1 THRU 144
MOMLIMEAR ESTIMATIGN TERMIMATED DUE To:
RELATIVE CHAMGE IM CQOBIECTIVE FUMCTICMI®WOD, 5 LESS THAMW 0.10000-02
SUMMARY FOR UNIVARIATE TIME SERIES MODEL —-- UTSMODEL
VARIABLE TYPE OF QORIGIMAL DIFFEREMCIMG
WVARIAELE OR CEMTERED
1 12
SALES RAMDCM ORIGIMAL (1-8 ) (1-B 1
PARAMETER. VARIAELE MUM,/ FACTOR CRDER COMNS- WALLUE sTD T
LABEL MNAME DENCM. TRAINT ERROR  WALUE
1 THL SALES MA, 1 1 NOME L2951 L0837 3.56
2 TH1Z SALES MA, 2 12 NOME L3336 L0875 3.81
EFFECTIVE MUMEBER COF OBSERVATIONS . . 121
R-SQUARE . . . . . .« .+ .+ o . . .. 0. 986
RESIDUAL STAMDARD ERROR. . . . . . . 0.364141E-00
- w
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2.7 Data Menu

The Data menu provides capability for you to access existing data source files. It also provides a
feature that allows you to copy a block of data to the clipboard and have WorkBench save it as an
SCA data macro.

_@3 SCA WorkBench (5.4 =™

ChEcahus

Systern Task Graph Apps Programs User Guides Help

Mew Excel
Open Excel...

Create SCA Data Macro from Database
View Data on Clipboard
Save Data on Clipboard As...

A summary of the items associated with the Data menu is described below. It is followed by an
example of the Save Data As menu item.

Menu ltem Description
New Excel Launches Excel and creates a new spreadsheet file.
Open Excel Open an existing Excel spreadsheet file in Microsoft Excel.
Create SCA Data Build an SCA data macro file from a database query using

Macro from Database SQL statements. Supports Microsoft Access, Microsoft
Excel, dBase, and comma-separated-variable text files.

View Data ... Displays information that is currently on the clipboard.

Save Dataon ... Saves a selected block of data clipped from a worksheet or
other source to an SCA Data Macro or text file. You will be
prompted for the file name. If variables names are not
present in the first row, the variable names are made up (C1,
C2 ...). This feature is explained in detail later in this section.

Example of creating a Data Macro from a Database file

SCA WorkBench is able to create an SCA data macro file from a database source. Currently, the
databases supported include Microsoft Access, Microsoft Excel, dBase, and comma-separated-
variable (CSV) text files. The user can select and sort variables without knowing advanced SQL
guery statements. Expert users who are familiar with the SQL quary language can submit user-
defined SQL statements to perform more advanced data extraction operations involving
aggregation, cross tabulation, and merging data from multiple tables.

To begin the example, click on Create SCA Data Macro from Database located under the Data
menu. The following dialog box will be displayed:
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[54. Create SCA Data Macro File From Database Source l: — E

Select Database |

T ables:

N - |
Fields: Count: I

Mizzing Values
Code:

swn

Sort By MWanable Mame]:
* Simple SOL Read >
" Userdefined SOL Read

Select > | I

| |
L
Exit |
Retrieve SOL | Save SLL Submit Query |
|
It is now necessary to select the database that contains the source data. Click on the Select
Database command button to locate and connect to the database. In this example, we will
connect to the Retailsl Excel file located in the CASCAWORKBWUSRETAIL subdirectory.
.f‘_'j. Open Database... L“ E " i - ﬂ
%ﬂ | » Computer » OS(C:) » sca » USRetail - | 43 || Search o
Folder
Faionie Links Nameﬁ Date modified Type » | (A B 1 C
= = i Reiaisinis 1| DATE @ APPL_TV  APPLANI
Ei Documents el 2 119700101 447 p
|4 Recently Changed 3 | 19700201 389
B s 4 119700301 407 b
B Desktop 5 | 19700401 416 !
Mare » 6 | 19700501 421 Pl
S v 7 | 19700601 451 J
§ | 19700701 467 y
| SCAHelp - 9 | 19700801 447 %I
I/ Template 10 | 19700901 483 b
|\ TSData [ 1119701001 500 ]
i _49 | 4a7n44n4 an_ ‘
it |  aCoo] Reans, AT
e Retailslxls Date modified: 12/11/2000 5:30 PM
i ' Microsoft Office Excel 97-2003 Worksheet Authors SCA Program Development
‘ig._-.: T Size: 57.0 KB
Fie name:  Retailslxis » | Exceltable ") -]
I [Open [v] [ Cancel |
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After the database is connected, all tables (worksheets) will be listed in the Tables dropdown box.
Select the RETAILSL$ worksheet from the dropdown list to view the available Fields.

e ™
B Create SCA Data Macro File From Database Source ﬁ

Select Database |

Tables:
RETAILSLE

Mizzing Values
Fields: Count: [q Code:

BATE Sort By MWariable Mame]:
APPL_TY = ci >
APPLANCE (¢ Simple SOL Read
FURNITUR ™ User-defined SOL Read
WARIETY
| |HSOLD
HSTART
IMVEMTRY Select > |
PRIHHOLD

I E st

Retrieve SEL | Save SOL Submit Query
I

.

If you would like to build an SCA data macro that cointains all variables in the table, highlight the “*”
in the fields list and then click on the Select command button. If you are only interested in a subset
of the variables contained in the source database, you may select the variables of interest from the

list individually. For this example, we will select Date and APPL_TV and sort the data by Date as
shown below:
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5 Create SCA Data Macro File Fram Database Source

)

Select Database |

T ables:
RETAILSL$ |

Mizsing Walues

Fields: Count: Ig Code:

wxn

4

DATE Sart By MWanable Mame]):

e - > | [paTe
APPLANCE f* Simple SAL Read

FURMITUR = User-defined SGL Fead
WARIETY

HSOLD

HSTART
INVENTRY

IDATE, APPL_TY
PPIHHOLD

Exit |
Retieve SAL | Save SOL

Submit Query |

| .

Click on the Submit Query command button to finish the data extraction.

You will then be
prompted to provide a name for the SCA data macro file. Below, APPL_TV.MAD is specified for

the SCA data macro.

( (9. Sawve Query output... e ﬁﬁ
Py
(L) [l « 0S(C) » sca b USRetail - | 3 || search o |

File name: appl_tvi.mad

-

Save as type: ISCA data macro file (*.mad)

7

* Browse Folders [ Save

] [ Cancel ]

it — o

The resulting SCA data macro is listed below (number of rows are truncated).
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B APPL_T¥.mad - Motepad
File Edit Format ‘iew Help

==DATAR

—-— Numher of records written: 312 I
—— Data created on 102572005 at 1:52:3& PM
INPUOT DATE, APPL_TV. FOPMAT FREE(1l,13Z). PREC DOUE, DOUE.
12700101 447

12700201 389

12700301 407

19700401 416

12700801 421

12700801 451

12700701 457

197002801 447

12700301 4583

12701001 oo

12701101 480

19701201 G563

12710101 410

12710zZ01 403

19710301 4z9

12710401 4z3

lagz0401 1157

ENI» OF DATA

BETURN

If the variable names in the database are not compliant with SCA conventions, the procedure will attempt to correct the
non-compliance issues. For example, variable names in the database must not contain spaces. If such names are
encountered, a compliant name will be substituted such as Ser 001 (a comment will be placed in the data macro
indicating the new name assignment). Date variables are automatically converted into a long integer of the format
“CCYYMMDD". Character variables are supported. However, multi-word character variables will be truncated to the
first space.
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Example of creating a Data Macro using the Save Data As capability

To enable the Save Data As menu items, data must be available on the Windows clipboard. In this
example, the RETAILSL.XLS spreadsheet is opened using the Open Excel menu item. Click on
the Open button to open the RETAILSL.XLS spreadsheet in Microsoft Excel.

Open Excel...

Look in: | 5 USRETAIL ~] =
Y

LE)

My Recent
Documents

[

Desktop

My Documents

e
by Computer
‘,-_,_ File name: |Fietai|s| j Open
o (o ]
My Metwork. — Files of type: |Excel Files j Cancel

Places
I™ Open as read-only

Next, select the data you want to work with and copy it to the Windows clipboard and then select
Edit/Copy.

Ed Microsoft Excel - Retailsl

File Edit ‘“iew Insert Format  Tools Data  Window  Help -8 X
B -2 al -0 - B LU SEEEBEE -2-A- 2
Al - & DATE
A 3] | C | o] E F G
|1 | DATE APPL_TY  APPLANCE FURNITUR | “ARIETY HSOLD HSTAR™
|2 | 197o0 447 226 781 353 34 53
| 3 | 19700201 389 194 743 348 29 7
| 4 | 19700301 407 207 796 443 36 11
| 5 | 19700401 416 226 824 432 42 12
| B | 19700501 421 239 864 496 43 :
| 7| 19700601 451 257 892 466 44 13
| 8 | 19700701 467 258 863 452 44 14
| 9 | 19700801 447 245 881 477 48 12
| 10 | 19700901 483 251 851 493 45 13
11| 19701001 500 257 920 527 44 14
12 1970nm 480 250 944 554 40 12
|13 | 197012M G63 334 1083 1036 37 12
|14 119710101 410 218 g10 367 45 11
| 15 | 19710201 403 210 778 379 43 10
16 | 19710301 429 221 909 438 62 16
1719710401 423 23 g75 501 62 20
| 18 | 19710501 430 245 896 499 58 19
| 15 | 19710601 476 272 956 482 59 19
| 20 | 1971071 445 241 970 470 64 19
|21 | 19710501 445 225 980 481 62 20
| 22 19710901 461 233 940 471 a0 17
23 [ 15711001 471 238 1026 484 52 17
24 1197111 493 247 1067 545 a0 17
25 19711201 743 360 1232 994 44 15
26 | 19720101 489 252 952 357 a1 14
27 [ 19720201 456 232 976 393 a6 15
28 | 1972030 464 240 1038 509 G0 20 -
1 4 » W )\RETAILSL / [« | 3l
Ready SUmM=35540828 CAPS
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If the text on the clipboard begins with character information, WorkBench assumes the first line
contains variable names and will use it when building the SCA data macro.

In the example above, since the first row of data is alphanumeric, WorkBench will assign DATA, APPL TV,
APPLANCE and FURINTUR as variable names. If the first row of information copied to the Windows clipboard does
not contain variable labels, Workbench will make up variable names for the SCA data macro (e.g., C1, C2,C3...).

Once the data is sent to the Clipboard, return to SCA WorkBench and select the Save Data As
option under the Data menu. The following dialog box will appear.

Open Excel...

Savein: | 3 USRETAIL | £ EH-

) appl_tv.mad

ﬁ Furnitur . rmad
My Recent pi.mad

Documents wariety.mad

r’l-'

Desktop

i/

by Documents

by Computer
by Metwork  File name: |MYD-"-'~T-'3"I ﬂ Iﬂl

Places
Save as type: |h-1a|:n:| Files [*.mad] ﬂ m

Enter the name for the data macro file you want to create from the data on the clipboard. For this
example, we entered MYDATA.MAD. We recommend that you enforce the *. MAD extension

when creating an SCA data macro using the Save Data As option.
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Structure of an SCA Data Macro

Below is an example of the MYDATA.MAD file that was generated from the example above.
When WorkBench creates a data macro, it uses DATA as the procedure name.

File name: MYDATA.MAD

==DATA

INPUT DATE,APPL_TV,APPLANCE,FURNITUR. @

PREC DOUB,DOUB,DOUB,DOUB. @

FORMAT FREE(1,132).
19700101 447 226 781
19700201 389 194 743
19700301 407 207 796
19700401 416 226 824
19700501 421 239 864
19700601 451 257 892
19700701 467 259 863
19700801 447 245 881
19700901 483 251 851
19701001 500 257 920
19701101 480 250 944
19701201 663 334 1083
19710101 410 218 810
19710201 403 210 778
19710301 429 221 909
19710401 423 231 875
19710501 430 245 896
19710601 476 272 956
19710701 445 241 970
19710801 445 225 980
19710901 461 233 940
19711001 471 239 1026
END OF DATA
-— This dataset was created on 12/12/2001 1:51:22 PM
RETURN

If you import a DATE field, SCA WorkBench will convert the DATE to YYMMDD format. The precision of your data (i.e.,
numeric or character) is also recognized by SCA WorkBench. If a non-numeric character is found in a data series, the entire
series is classified as a character variable. Otherwise, it is classified as a single precision numeric variable.
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2.8 Graph Menu

The Graph menu provides an interface to the SCAGRAF applet program to display a variety of
graphics. In most situations, you will want to use the Run SCAGRAF with Data option to interface
with SCAGRAF. However, you can also launch the SCAGRAF applet and use the built-in menu
features of SCAGRAF to read data into SCAGRAF and override graph options.

"%, SCA WorkBench (5.4)
Systern Data Task | Graph | Apps Programs  User Guides  Help
cohacahusretals Run SCAGRAF |

Run SCAGRAF with Data ...

Below is a summary of the items found in the Graph menu followed by more detailed descriptions.
A comprehensive description of SCAGRAF is found in the SCA User Guide for the SCA Graphics
Package located in the \Documents directory of the distribution SCA CD-ROM.

Menu ltem Description

Run SCAGRAF Choose Run SCAGRAF to launch the SCA Graphics Package in
interactive mode. Please refer to the SCA Graphics Package Users
Guide for detailed information on the capabilities of SCAGRAF.

Run SCAGRAF Choose Run SCAGRAF with Data to launch the SCA Graphics

with Data Package with an option to automatically display data in various
graph formats such as time series PACF plots, aggregation and
transformation plots, scatter plots, as well as special purpose
forecast and outlier plots.
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2.8.1 Run SCAGRAF with data

The Run SCAGRAF with Data dialog box allows you to choose an SCA Data Macro (*.MAD) or
SCA formatted file (*.FMT) to be plotted in the SCAGRAF module.

— = "
% Run SCAGRAF with Data ... - ENEE
|Q c: [05] j File: |appl_hr.mad
ECA aaa_fmt o
a sCa D
% USRetail APPLANCE.mad
furnitur.mad c
HSOLD mad T
H5TART . mad
INVENTRY.mad I
pidata. mad i
PPIHHOLD mad &7
Procedure: |DATA |
Graph Type: v |
L]
Pause: " Yes * Mo
Bun Quit
—— i :

If multiple data macro procedures or data sets are contained within a file, a listing of all procedures
is provided in the designated Procedure drop-down list. You should select the procedure that
corresponds to the data you wish to plot in SCAGRAF.

SCAGRAF only accepts SINGLE and DOUBLE precision numeric data. An error will be generated if your data file
contains a non-numeric series (i.e., CHARACTER precision).

Click on the down arrow of the Graph Type drop down list to select a graph format.
They are:
Single time series plot
Multiple time series plot
Forecast plot
ACF plot
PACF plot
ACF & PACF plots
Differencing plot
Transformation plot
Outlier plot
Aggregation plot
Multiple X-Y plot
Single X-Y plot
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If you leave the graph type blank, the SCA Graphics Package will read the data only without a graph produced. Here,
you may use the interactive menus of SCAGRAF to specify the desired graphic.

The Pause option button is used to stall SCAGRAF just before it is to display a plot. This is useful
if the default options for the plot are not appropriate for your needs and you wish to override them.

Once you have selected the data file, procedure, and type of graph you wish to produce, SCA
WorkBench will internally create a temporary data file that contains only the procedure you have
selected. The temporary data file is named “scagraf.dat” or “scagraf.fmt” depending whether the
data are determined to be in a SCA data macro file or an SCA formatted save file. This temporary
file is then imported into the SCAGRAF applet.

Due to the above operation, users may only work with one data set at a time in SCAGRAF. If the
user attempts to read a second data set into SCAGRAF before closing the SCAGRAF applet, an
error message will occur that indicates that the temporary data file is not accessible. The data file
is already open in the SCAGRAF product.

Example of a Single Time Series Plot using Run SCAGRAF with Data

After selecting the SCA Data Macro APPL_TV.MAD and the Single time series plot option,
SCAGRAF will produce the following graph. The APPL_TV.MAD file contains two series, DATE
and APPL_TV. Because this file contains more than one data series, a time series plot of each
series will be displayed in separate frames. The order in which the frames appear corresponds to
the order in which the series are presented in the data file. To view the individual series plot, use
the “+" and “-” keys on your keyboard. If you wanted to display several data series in a single
frame, you should use the graph type, Multiple time series plot.

B SCA Graphics [#1]

Plol Ho. 2

#2100

400

—mm=

4600

P—

2800

000
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You may also produce data plots by using the GRAPH command within an SCA analysis macro.
This is useful if you need to plot a number of data series in a batch manner. An example of the
SCA command that is used to produce a single time-series plot of the APPL_TV series is shown
below:

GRAPH APPL_TV. TYPE IS TPLOT. NO PAUSE

Behavior of SCAGRAF under Windows NT, Windows and Windows XP

The SCAGRAF applet program is reentrant under Windows 95/98 operating systems but is not
reentrant under Windows NT, Windows , Windows ME, and Windows XP operating systems.
Under the newer operating systems you can only work with one data file at a time. If you wish to
work with more than one data file, you must first close SCAGRAF before sending it more data.
This convention applies to the Run SCAGRAF with Data menu as well as SCA commands
described in the earlier example.
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2.9 Relating a task file to an analysis macro

Below is a listing of an SCA Macro file, FSTAPPTV.MAC. The file contains two macro procedures.
The first level macro is named ALLMACRO (a required naming convention if referencing an SCA
analysis macro in a task). The secondary level macro is named ANALYSIS (you may use any
name for secondary level macros except ALLMACRO. As mentioned, ALLMACO is reserved for
the first level macro procedure only.

File name: FSTAPPTV.MAC

==ALLMACRO

C Logical unit 12 is assigned to the Data Macro File.
ASSIGN FILE 12. EXTERNAL IS “APPL_TV.MAD".

C The Data Macro is called into the SCA System under unit 12.
CALL DATA. FILE IS 12.

C The secondary macro located in the same file is called.
CALL ANALYSIS

RETURN
==ANALYSIS
C General form macro procedure.
cC--—m——m7m—mm—-----f —e - @
C &V_1 is first variable input: date @
C &V_2 is second variable input: series @

SALES=LN(&V_2)
TSMODEL UTSMODEL. MODEL @
SALES(1,12)=(1;TH1)(12; TH12)NOISE.
ESTIMATE UTSMODEL. HOLD RESIDUALS(RES).
ACF RES.
FORECAST UTSMODEL. NOFS 12. HOLD FORECAST(FCST),STD_ERR(SE).
GRAPH SALES,FCST. TYPE IS FORECAST. NO PAUSE.
RETURN

The ALLMACRO procedure performs a few basic tasks when executed within the SCA System. It
first assigns the logical unit number 12 to the SCA Data Macro file, APPL_TV.MAD. Next, the SCA
Data Macro is called by the command,

CALL DATA. FILE 1S 12.

If you look back at the listing of the TESTDAT.MAD file, you see that this file contains a single
macro procedure named DATA. It's sole function is to input the data series into the SCA System
using the INPUT command. After the data are imported into the SCA System, execution is
returned to the first level macro via the RETURN command.

Next, the secondary level macro ANALYSIS is called in ALLMACRO by the command,
CALL ANALYSIS

where a set of SCA System commands are run before it returns execution to the first level macro.
The final task performed by the ALLMACRO procedure is to exit the SCA System by the
command,

STOP
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If you wanted to stay in an interactive SCA session, you would substitute RETURN for the STOP
command.

It is important that you understand the basics of creating SCA macro procedures in order to
become proficient in using SCA WorkBench. You can find more information on creating SCA
macro procedures in Chapter 10 of the SCA Reference Manual for Fundamental Capabilities.

Let's now look at the corresponding spreadsheet task file, FSTAPPTV.TSK and see how it is
related to the FTSAPPTV.MAC macro file. The task file is shown below:

File name: FSTAPPTV.TSK

==Task File== Header information

spreadsheet Identifies task as a Spreadsheet Task
retailsl._xls Data source file

RETAILSL Worksheet name

fstapptv.mac Analysis macro file

appl_tv.mad Data macro file

1 Row containing series names (fixed to Row 1)
170 Beginning row for data

0 Ending row for data (0O reads all data)
DATE Name of First series

APPL_TV Name of second series

End_of _Task End of task marker

The spreadsheet task file, FSTAPPTV.TSK, contains information used by SCA WorkBench to
access your spreadsheet. Here, you will find reference to the spreadsheet file name, the
worksheet name, the SCA Data Macro file name, the row that contains the names of your series,
the beginning and ending rows for the data, and the actual series names.

If you strip the information related to the spreadsheet and data series from the spreadsheet task file
and compared it to a macro-only task file, you would find little difference. This implies that the SCA
macro used in this example, FSTAPPTV.MAC, is a self-contained macro file. The fact s, all macro
procedures used by SCA WorkBench that are passed to the SCA System must be self-contained
macros. Furthermore, the data file must be readily callable (i.e., must exist) for the SCA System to
execute appropriately.

Earlier in this document, we defined a self-contained macro as a macro procedure that may be
directly executed in the SCA System and that the data file must already exist. The data may be
embedded directly in the SCA macro procedure or the data may be called from an external file
(e.g., SCA Data Macro, SCA Formatted file, or ASCI! file).

Referring back to the FSTAPPTV.MAC listing, we confirm that the CALL DATA command qualifies
it as a self-contained macro procedure because it is calling data from an external file.
Consequently, if we no longer needed to update the data by accessing the spreadsheet file, we
could convert this self-contained macro into a macro-only task.
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2.10 Help Menu

The Help menu provides help on SCA System commands, general help facilities for applet
programs, and access to the electronic copy of the SCA Workbench User Guide.

%2 SCA WorkBench (54) o
System Data Task Graph Apps Programs User Guides | Help |

cohacasusretanl
About

SCA System Syntax

Applet Program Help Files

Below is a summary of items in the Help menu. A detailed description of each menu item is
presented after the summary.

Menu Item Description

About General description of the SCA WorkBench product, release date,
and copyright information.

SCA System Provides help information for SCA System commands.

Syntax

Applet Provides extensible help capabilities for SCA applet programs as
Program Help well as general programs developed by the user. Supports ASCII
Files text file format and rich text format files. Users may also add

example files that are executable in the target application.
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2.10.1

SCA System syntax help facilities

You may view and print help files for SCA System commands from this help facility. In addition,
you can annotate existing SCA help files, add/delete help files, and copy SCA commands into SCA
macro procedures. To make it more convenient for you to copy SCA commands from this help
facility when building SCA macro procedures, click on the Strip button to eliminate extraneous
characters and spaces (not a permanent change) in the command syntax box.

The cut and paste functions are accessed by clicking once on the right-button of your mouse.

The SCA help files are organized by category (e.g., Data Editing, Univariate Time Series) in an
expandable tree-like format. To display the help topics under a specific section, click on the “+”
next to the category of interest. Specific help items can be viewed by clicking once on the help
item of interest.

Below is an illustration of the ACF (autocorrelation function) command using the SCA System
Syntax Help.

£ SCA System Syntax = [ S

- About Spntax Help ==ACF -
- Analytic The ACF paragraph is used to compute the sample autocorrelation

- Input Clutput function of a time series.

Data Editing
- Date Handling —-SYNTZX in terms of sentences and associated argument type(s)
Descriptive Statistics

- Macro Procedures
Utiitiess

- Applet Capabiltities
-Univariate Time Serigs
S ACF

- MEGREGATE
CCF

- CCM

CORMER

- CSPECTRA
EACF

~ESTIM

-~ FFILTER
~FILTER

- FORECAST

- GFORECST

- IBCF

IDENTIFY
~OUTLIER

PACF

- PSPECTRa
SIMULATION --DESCRIPTICNS
- RSFILTER
- TSMODEL >>VARIABLE sentence

~UROOT The VARIABLE sentence is used to specify the name of the series to

~WEIGHT be analyzed.

Automatic Modeling & Outliers il il

- Transformation & Fararastinn s L mEANTENS e o

»

m

ACF VRERIRELE IS V. @
DFCRDERS ARE i1, iz, --- .

** Complete list of available sentences:

ACF VARIABLE IS wv.
DFORDERS BARE i1, i2, --— .
MAXLAG IS 1.
SPAN IS i1, i2.
OUTPUT IS LEVEL(w), PRINT(wl,w2,---),
NOPRINT (wl, w2, -—-) .
HOLD ACF(v), SDACF(v).

m

W W @@ @

Required sentence: VARIABLE

Legend: v -- variable name; i -- integer value;
w —— keyword

Qeleteltem‘ Hefresh | Ship | Print | Font
Find Save
Buit
SCA, Edition: |Advancad j 4
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If you wish to annotate an existing help file, you can make changes directly in the display text box.
After you finish your modifications, click on the Save button for options in saving the file. To save
your modifications into a new help file, simply specify a different file name. For example, after
editing the ACF-.txt file, we save it to a new file named ACFL1.txt as shown below.

Save As @

Save ir: |Lf) SCaHelp j =5 B
y [Z] acf [Z] cof [Z] Describe [Z]F
‘_"m§ E] Acantras E’] Cchart Ej Descripkive Stakts E:I F
My Recent [£] Acontrast [Z] cem [£] Design [Z]F
Documents E’] Aggregat [?] Change @ Differen @ F
T E] Aggreqgate E’] Cinkerval Ej Difference E:I F
E] Analytic @] Cinkeryl [?] Display EI F
Deskiop E’] Applet Capabiltities [?] Copy @ Dimatrix @ F
. E] Assign @] Carner Ej Dplat @ F
‘-j E] Augment @] Correlat [?] Dtplot EI F
My Documents E"] Binput @ Correlation @ Eacf Eu] c
E] Bsave @] Cplak Ej Easter @ d
- E] build @] Crosstab [?] Eccm EI G
51}! |'§°] Call [?] Cspeckra r?] Eigen Eu] c
e E] Cannnical @] Data Editing Ej end_build @ d
E] Canonicl @] Davs @] Estim Ej +
= 3 | ¥

My Metwork.  File name: |.~’-'«EF1| j Save |
Places
Save as ype: |Te:-:t files [7.tt] ﬂ Cancel

If you specified a new filename, you will be prompted whether you wish to add this new help file to
the SCA Syntax Help facility. The message box is shown below.

SCA Help Yiewer

Do wou wish bo add this File to the SCA help list

Yes Mo

If you are adding the new file to the SCA Syntax Help facility, the following dialog box will be
displayed. Itis here that you specify the section (i.e., category) you would like the file classified
under or whether you wish to save the file as a new section.

. Add File to Help List E]@

Help File: | - |:| K .............
Save in Section: |.-“-‘-.na|yti:: j
[~ Save az a new gection Cancel
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2.10.2  Applet program help files facilities

Help for applet programs (e.g., XLSREAD, XLSWRITE, and SCAB34S) are accessible from SCA
WorkBench under the Applet Program Help Files facility. The help facilities are designed in a
manner that users can build help files for other programs accessed by SCA WorkBench. This
includes programs that were developed using the SCAB34S applet development environment,
SCA applet development toolkit, or most any off-the-shelf software product.

Similar to the SCA System Syntax Help Facilities described in the previous section, help categories
are displayed in an expandable tree-like format. Sub-sections are accessed by clicking the “+” next
to each respective category. The ability to view, print, and add/delete help items is also fully
supported.

As an added convenience, you can automatically load, execute and view output from sample
programs that are associated with a help file. Because the help system is extensible, users can
add additional sample programs and share these programs among other users. If you have
purchased the SCAB34S Applet Collection, various examples can be viewed and executed directly
from this dialog box. Therefore, you can read about a capability, see an example of it use, and
execute it to examine the results.

Applet example programs are ASCII files with a common extension. For example, all sample
programs for the SCAB34S Applet Collection have a “b34” file extension. Below is an illustration
of the Applet Program Help File facilities:

%1 Applet Program Help Files BER
B] ywords in matriz j‘ CHAXFL - Constrained maximization of function using zxmwd. =
- Matriz functions
#- Misc functions
é;..Misc subrountines The CHAXMF1l function provides a ¢uaick way to maximize
F=J--Nonline sub a constrained function using the Quasi-Newton Method.
If the functional walue is multiplied by -1.0, a ninimum
ChEoF 2 can be obtained. A simple setup for a maxioum / minimam is:
- Chli=F3 call ecmaxfl{func name test -parms xl xZ -ivalue rvec
- GARCH :lower lwaluess -upper uvalues :print);
- LPM&x
- LPMIM where func iz a scaler computed with the user MATRIX
- MARF1 program test and xl and xZ are parameters. Initial guess
MAsF 2 values for xl and xZ are in the real veckor rwec.
MAXES For exanple the minimum of
- MLEQ func = —3.FxZFFZ. 4 4*x1¥FE - xZ + 2_*xl;
- MLLSG
— NLPMIMNT with answers -_.ZE00, .lgg7 and func = - 3333
- NLPMINZ
- NLPMINZ where -1. LE xl LE 0. and 0. LE xZ LE 1.
g:;'i'l.ll-ﬁHT can be found with the commands:
- S0LVEFREE - bidsexec matrix;
i Bl eebme m e b,
R ISR =
Delete kem Refresh Print Save
= I _Find = I = I [Load Example
—_— F o Erample
| 5CAB345 Help Collection = it |
Wigwr Box Size: d J J
Font Size: Ig ,l

The drop-down combo box contains references to help lists that have been specified in the
“Programs” menu [refer to section 6.1.1 for more information]. Help lists are plain ASCII text files
that provide references to the help file names associated with the applet program. Help categories
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are immediately preceded by the “@” symbol. All file names listed after categories are grouped
within that category.

If you modify the help list outside of the Applet Program Help facilities (e.g., using a text editor), you
should not include the file extension as part of the help file reference. It will be ignored. When a
help file is read from this facility, it will search for a help file with “TXT", “RTF", or “HLP” extension in
that order.

A help item file reference may not be more than 20 characters including spaces. File names for help items that are
longer than 20 characters (exclusive of the file extension) will be truncated. A help category reference does not
have an imposed restriction on number of characters allowed.

As mentioned earlier, the Applet Program Help facility will automatically detect if an example
program is available for a specific help item and will allow you to execute an example program to
get a better understanding of an applet’s capability. To ensure that applet example programs are
properly loaded and executed, it is advised that in the “Programs -> Add New” menu, under the
“Advanced” tab, that the “Example File Ext.” is set appropriately. For example, the reserved
extension for an SCAB34S program file is “b34". Furthermore, any special command-line options
that are supported by an applet program must be specified in the “Command-Line Options” text
box. The tag “%ProgFile%” must be included as part of the command-line. This tag internally
references the placement of the program file in the command-line.

An illustration of the dialog box that is displayed from the “Programs -> Add New” menu is provided
below. Please note that you may edit information related to User-specified Programs by choosing
the “Programs -> Edit/Remove” menu item.

e add User-specified Program to Menu

General Advanced l

Command-line Options: | f3ProgFiles 2300000 temp -ai

Example Directory:  |C\scaworkbiB345Help

Exzample File Ext: | 34

[ Omit file extenzion when submitting example file for execution

Add Program Lancel

For the Applet Program Help facility to recognize that a sample program is available for a help item, the sample
program file must have the same name as the help item. The file extension must be the only difference between
the help item file name and the sample program file name.
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3

Interactive Graphical User Interface for the SCA
System

3.1 General Concepts

SCA WorkBench provides an interactive graphical user interface (GUI) to the SCA Statistical
System. All commands in the SCA Statistical System have been implemented as dialogs. The
menus and dialogs are easy to use and are organized by topic to help users find commands
quickly.

Once the user initiates an interactive session with the SCA System, SCA WorkBench automatically
launches the SCA Statistical System in the background and establishes an interactive link. Once
this has occurred, the SCA WorkBench environment is transformed as shown below:

% SCA WorkBench (5.4) -- Interactive Command Envimnmerlt” ‘ AR X

System Data Task Graph Apps Programs SCA Session Windows User Guides Help

Output Window

THE SCR STRTISTICAL SYSTEM ( RELEASE 2.0 )

CED EDITION

IDENTIFICATION: SCR TECH SUPPORT ( 8071518 )

RELEASE DATE: 10/ 1/2007

RENEWAL DATE: 5/ 2/2009

COPYRIGHT (C), SCIENTIFIC COMPUTING ASSCOCIATES CORP. ALL RIGHTS RESERVED

SIZE OF WORESPACE IS 2000000 SINCLE PRECISION WORDS
DATE -- 7/23/2008 TIME -- 11: 5:40

m

—

Input Console:  (Single Command Mode)

Kl T F

cohacahusretailt SCA active

79



Under the Input Console window, the current working directory is displayed in the first cell of the
status bar. The second cell indicates that the SCA System is active. You should also see an icon
for the SCA Statistical System engine (a DOS icon) on the Windows task bar. Do not terminate the
SCA Statistical System engine from the Windows task bar or the interface link will be interrupted
and SCA WorkBench will not be able to submit commands to the SCA System. If the interface link
should be broken for any reason (e.g., abnormal termination), the second cell in the status bar will
indicate that the SCA System is inactive. You can re-establish the interface by double-clicking on
the “SCA inactive” cell. Your command history will be retrieved allowing you to recover your work.

3.2 How to Start an Interactive SCA Session

Before you begin an interactive SCA session, you should specify a working directory for SCA
WorkBench. The SCA System will be started in the working directory and all SCA output files will
be created in that directory. If possible, you should specify the working directory to be the same
directory that contains the data that you want to analyze. The working directory is set by selecting
System Profile under the System menu.

'\ = F "
% System Profile... =NREN X

Working Directory:

|E:\sca\T5Data\ Browse. .
Default Editor:

|Notepad.exe Browse...
Default Spreadsheet:

|MS Excel |

v Immediately launch interactive SCA Session
[v “iew interactive command dialogz by topic
[~ Copy zzapmpt data file into working directory [temp)

OK LCancel I

L% 4

The working directory can be typed directly in the text box or it can be selected by clicking on the
Browse button. For this illustrative example, the TSDATA directory is selected as the working
directory. This directory contains a variety of time series data and is automatically installed by SCA
WorkBench under the SCAWORKB directory.

Once the working directory is specified, an interactive SCA System session is started by selecting
Run SCA System Interactively from the System menu.
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"%, SCA WorkBench (5.4)
[System] Data Task Graph Apps Programs User Guides Help

Systemn Profile...

Track Window

Run SCA Systemn Interactively
Run 5CA Systern Macro...

Run 5CAB345 Applet program file

Mew File

Edit File...

Mew MotePad File
Edit MotePad File...

M5 Bxcel
S Word

FileManager
DOS Prompt

Exit

Once an interactive SCA session is established by WorkBench, two new menu items (SCA
Session and Windows) are accessible in the main menu bar.

% SCA WarkBench (5.4) -- Interactive Command Environment =R X

|System Data Task Graph Apps Programs SCA Sessien Windows User Guides Help |

From the SCA Session menu, users can select a preferred interface mode, view a sorted list of
SCA commands, and display information about variables currently stored in the SCA System
workspace. The Windows menu provides control over the input console window and output
window. From this menu, users can change fonts, add comments to the output, or print/save the
output and SCA command history.
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3.3 How to Execute Commands

The interactive graphical user interface provides two fundamental methods to execute commands
in the SCA Statistical System. You can type the SCA command syntax in the Command Console
window or you can use can select a dialog box that automatically constructs the SCA command
syntax before executing it in the SCA System.

If a user is familiar with the SCA command syntax, SCA commands can be typed directly at the
input console. This is often an efficient mode of operation when executing simple SCA commands.
For example, the SCA command to compute the sample autocorrelation function of a time series
(assuming all default options) is

ACF variable-name

which consists of a two word command. By typing the command, it eliminates the need to navigate
through menus. However, if a user is not familiar with the SCA command syntax or if the
command has several options, typing the commands at the input console may become less
desirable. In this circumstance, it may be easier for a user to select options from a dialog.

SCA WorkBench provides a GUI interface that consists of menus and dialogs for all SCA
commands. To view the dialogs by topic, select Menu Mode from the SCA Session menu. This
is the recommended mode of operation for new users.

=

% SCA WorkBench (5.4) -- Interactive Command Environme
| Systern Data Task Graph Apps  Programs | SCA Session | Windows  User Guides  Help
| c:hecahtzdatat, SCA active v Console - Single Command Mode

Console - Multiple Command Mode
¥ Menu Mode

Command Launcher
Workspace Information

Exit SCA Interactive Session

After Menu Mode is selected, a panel is displayed that organizes all SCA commands by topic. The
panel is displayed to the left of the Output window.
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B3+ SCA Menu = [ =[]

Analytic Operations

~[Data lnputOutput

-~ [Data Editing/Building

~[Date Handling

-~ Descriptive Statistics

~Macro Procedures

-Utilities

~nivariate Time Series

-~ Automatic Modeling & Outliers
- Trangformation & Faorecasting
~Monlinear-related capabilities
- Seazonal Adjustment
~Multivariate Time Series

- [aeneral Statiztics

- Juality & Productivity Improvement

E..E..E.E.E.E.E.E.E.E.E.E.E.EE

The items under each topic correspond to the SCA command name with few exceptions. A longer
description of the command is displayed by clicking once on the item. The dialog box is launched
by double-clicking the item. Currently, SCA provides more than 100 individual commands that
cover a wide range of topics from data and workspace management to statistical modeling and
analysis.

Once a user becomes familiar with SCA commands, the command dialogs can also be launched
from a sorted quick list. There are two places where a user can access the dialog quick list. The
first place is a dropdown list on the Input Console. Simply click on the down arrow to expose the
list or type the first few letters of the command in the dropdown list until it matches the command
you need.

Input Console:  {Single Command Mode)

Recall SCA Commands
Refrezh Output

~Command- | <«
P - |

~
ASSIGH

AUGMENT

BINPUT

BS&VE

Call Analysis b acro
CalL Data Macro
CAMOMICAL v

Alternatively, if the user prefers to have a floating list of SCA commands available, select
Command Launcher from the SCA Session menu.
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"
ﬁ SCA WorkBench (5.4) -- Interactive Command Environment - E@lﬁ
i e

System Data Task Graph Apps Programs | 5CA Session | Windows  User Guides  Help |

[ 1| 1] ¥ Console - Single Command Mode
SCA active

c:haocattsdatad Console - Multiple Command Mode

Menu Mode

Command Launcher
Workspace Information

Bt SCA Interactive Session

The Command Launcher displays the SCA command list on your desktop in a floating menu as
shown below.

Command Launcher [X]

~
ACOMTRAST =
AGGREGATE
AMALYTIC
ARIMA W
ASSIGH

AUGMEMNT

BIMPUT

BSAVE

CaLL Analysiz Macro
CALL Data Macro
CAMOMICAL

CCF

CCM

CHAMGE

CORMER

CORRELATION

CPLOT

CROSSTAB b

The same dialogs are accessible from the tree list, the drop-down command list, and the command
launcher menu. It is simply a matter of preference as to how the user wishes to select a command
dialog.

After the desired command dialog is selected, the dialog will be displayed as a pop-up on the
screen.
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= ACF X
Yarnables:
LMY Yariable: > |F|ES1
" Difference Orders: |
M ax lags: |12|
Span: | to |
Print Options Hold ¥alues

Iv ALCF alues ACF |

Iv Confidence Limitz [95%)

Updat v Ljung-Baox 0O SDACE |
__Updste | W ACF Plat

;l Subrmit {# Beset |

[ Leave Open Append Cancel |

The ACF command dialog is shown above. This dialog is a syntax builder for the sample
autocorrelation function command in the SCA Statistical System. It is typical of the other interactive
command dialogs boxes provided in SCA WorkBench.

The variables stored in the SCA System workspace are displayed in the Variables list box. A

variable is selected by highlighting the variable in the list and then clicking on the ﬁ button.
Some dialogs accept one or more variable names for a command. If multiple variables are

accepted, you may highlight several variables in the list before clicking on the ﬁ button or you
can add variables to the text box one by one.

The information highlighted in the color red is required. The information highlighted in the color
blue is optional. The SCA System supports default settings for most options. Therefore, you may
leave the optional fields blank to accept the default settings.

After completing the information in the dialog box, click on the Submit button to execute the
command in the SCA System. The command syntax will be echoed in the output window above
the output results of the command.

Environmental Settings

You can setup the environment for the interactive graphical user interface from the System Profile
dialog under the System menu.
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% System Profile.. =N X

Ereiranment l SCA System Settings | SCAB345 Systemn Settingz | Office Suite Settings ]

Working Directory:

|C:\zca\TSData\ Browsze__.

Default Editor:

|Motepad.exe Browsze__. I

Default Spreadsheet:
|MS Excel |

[v Immediately launch interactive SCA Seszion m
[v “iew interactive command dialogs by topic
[ Copy zcapmpt data file into waorking directary [temp)

[1].4 Cancel

e = ry

From the Environment tab you can set options to immediately launch an interactive SCA session
when SCA WorkBench is launched. You can also enter immediately into the SCA Menu
environment that shows the command dialogs by topic when you initiate an interactive SCA
session. Note that you can also access the command dialogs from the Command Launcher
floating menu in the SCA Session menu or directly from the drop down list on the Input Console
window.

What to do if you get frequent time outs in an interactive SCA session

The SCA WorkBench interface to the SCA Statistical System is based on an active directory type
structure. When a dialog is submitted to the SCA System, a command file is created by
WorkBench and is dropped into the interface directory where it is picked up by the SCA System
and executed. On occasion you may encounter a message indicting a process timeout as shown
below when a dialog is submitted.

Process timed out [%|

9P

. . =
\_../ Conkinue ko wait For process ko complete?

This may occur, for example, if you are running a computing intensive macro procedure from an
interactive SCA session. The SCA System and SCA WorkBench programs are synchronized by a
timing cycle mechanism. If a timing mechanism takes longer than the default number of cycles
specified, the above dialog is launched. Typically, you should continue to wait for the process to
complete by answering Yes to this dialog. If this dialog appears constantly after a dialog is
submitted, there may be other problems. For example, if you launched an external program (e.g.,
Notepad) using the RUN or RUNW command, the process will not return until Notepad is
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terminated. Click on No to continue in the SCA Workbench program and stop waiting for the
process to finish.

If you seem to always encounter a process timeout when working in an interactive SCA session,
you should modify the interface sequencing control from the System Profile menu.

Fe) System Profile.. =N X

Environment  SCA System Sefttings | SCAB34S Syster Settings ] Office Suite Settings ]

SCA System Installation Directory:

|E:"\st:a"'|. Browse. ..

Interface Directory for Interactive Command-Builder

|C:AscaMnterfacel Browsze__.

Interface Sequencing Control: (150 100.10,1

SCA System Workspace Size: |gnon

Cancel

L )

The interface sequence controls the number of cycles that SCA WorkBench waits for commands
to be processed in the SCA System. The setting consists of four integer numbers (1) number of
total cycles before a timeout occurs, (2) number of cycles before a system pause is initiated, (3)
number of milliseconds that define a pause, and (4) number of milliseconds between cycles. The
default setting is 150,100,10,1. If you are encountering the process time out all the time, the
problem can typically be resolved by setting the first number to 1500 instead of 150.

What to do if the SCA WorkBench seems to be unresponsive

When you initiate an interactive SCA session from WorkBench, the SCA Statistical System is
launched and linked to SCA WorkBench. A DOS icon will be visible on the status bar to the right of
the Windows Start menu. If you view the content of that DOS process, you will see the SCA
header information. However, you will not be able to enter commands directly in that DOS box
since it is now controlled by WorkBench. Do not close that DOS icon from your status bar. That
will close the link between the SCA System and WorkBench.

If you are using a command dialog, submit the dialog for execution, but nothing seems to happen,
the link to the SCA System may have terminated. Under this circumstance, the SCA System may
have abnormally terminated from a previous command or the user may have executed a macro
procedure that used the STOP command. When the interface link has been closed, the DOS icon
will no longer be displayed in the Start menu bar. You will also see an indicator “SCA inactive” in
the second cell of the SCA WorkBench status bar.

To re-establish the link, double click on the “SCA inactive” cell and the link will be re-established
and a new SCA interactive session will begin. A history of all commands issued prior to the
abnormal termination will be recalled into the SCA Input Console window. You can edit the
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commands (e.g., remove the command that caused the abnormal termination) and then submit the
commands to recover your work.

3.4 Anatomy of a Command Dialog Box

As mentioned, the ACF command dialog is typical of other command dialogs provided in SCA
WorkBench. A command dialog consists of required fields (red) and optional fields (blue or black).

Variables are selected by highlighting the name in the list box and clicking on the ﬁ button.

There are several command buttons that are common to all command dialog boxes. These are
discussed below:

ltem Description

> This button is used to copy selected items from a list box to a
variable or model name text box.

CTIRHERET Forces the content of a variables list box or models list box to be
updated. The list boxes are automatically updated when they are
invoked. You may need to force an update if you option to keep the
dialog box open after the command is executed.

=1 Minimizes a command dialog without closing it.

[ Leave Open Forces the command dialog to remain open on your desktop after
the command is executed. This is useful if you need to experiment
with different options or settings related to a command.

Submit Executes the command dialog in the SCA Statistical System.

Append Builds the SCA command syntax only and append the command to
the Input Console window. The command is not executed in the
SCA Statistical System until the user clicks on the Submit button in
at the Input Console.

Reset Resets the command dialog text boxes and returns the dialog box to
all default settings.

Cancel Cancel and exit a command dialog.
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3.5 The Input Console Window

The Input Console provides a facility for users to bypass the command dialogs by typing the syntax
for SCA commands directly. For seasoned SCA System users, this may be an efficient mode of
operation to execute commands quickly when the syntax is not complex.

The default setting for the Input Console is single command mode as shown below:

Input Console: (Single Command Mode)

ACF RES.
Recall SCA Commands |

Refrezh Output |

--Command-- j ﬂ

When the Input Console is in single command mode, the SCA command is executed in the SCA
Statistical System when the Enter key is pressed and the SCA syntax continuation symbol “@” is
not the last non-blank character on the line. The output from the command will automatically be
displayed in the output window.

You may easily toggle between single command and multiple command modes by double-clicking
inside the Input Console window.

Input Console: < << Multiple Commmand Mode ===

ACF RES.
PRINT BES. Recall SCA Commands |

Refrezh Output |

Submit
|--I:|:|mman|:|-- j ﬂ

When the Input Console is in multiple-command mode, the Submit button is used to submit the
commands(s) to the SCA Statistical System.

Item Description

e This button is used to launch a command dialog from the drop down
list.

Recal 5CA Commands | - All SCA commands executed in the SCA Statistical System (typed
directly at the input console or built from the command dialogs) can
be recalled and displayed in the input console window. The
commands can then be edited and re-submitted to the SCA System
or copied to a macro file.
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CTRL +/-

Refresh Output

Subrmit

The user can recall a single command in the sequence they were
executed by pressing the CTRL key and the “+/-* key to move up
and down the command queue.

If you executed a command and the output is not visible in the
output window, click on the refresh output button. This can occur if
a CPU intensive command is being executed or a macro procedure
file is being executed that caused a timed out interface condition.

Executes the commands typed in the input console.
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3.6 The Output Window

The Output Window contains the continuous output results from all SCA commands executed.
This window is refreshed each time that an SCA command is executed and is always positioned at
the bottom of the window.

Dutput Window =
~

AUTOCOREELATIONS
1- 12 .64 5% .53 .51 .47 .45 .46 .41 .35 .34 .34 .28
ST.E. .09 12 .14 .16 .17 .18 .19 .20 .20 .21 .21 .22
Q 2.1 B%6.5 133 166 195 222 250 273 290 306 322 333
13- 24 .39 .27 .21 .14 .14 .14 .17 .16 .14 .0% .12 .09
ST.E. .22 .23 .23 .23 .23 .23 .23 .23 .23 .24 .24 .24
Q 355 365 371 374 3717 380 38b 388 391 392 395 396

-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

B e ettt e e e T it
I
1 0.64 + TXEXX+XXXXXXXXXXXX
2 0.5h9 + IXXXXX+EXXXXXXXXX
3 0.53 + IR0 0.60.806.8.6.4.9.4
4 0.51 + IXXXXXXX+XXXXX
5 0.47 + IXXXXXXX+XXXX
6 0.45 + IXXXXXXXX+XX
7 0.46 + IXXXXXXXX+XXX
8 0.41 + TIXXXXXXXXXX
9 0.35 + IXXXXXXXXX+
10 0.34 + TXXXXXXXXX+
e | O A L - hFah T A b

By default the output window does not allow the user to edit the content or add expository
comments to the SCA output. The user can unlock the window for editing by selecting Edit under
the Windows -> Output Window menu. There, you will find other options and settings related to
the output window such as font, edit/save, print, and more.
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3.7 The Windows Menu

The Windows menu allows the user to modify the attributes of the windows associated with the
interactive command environment.

% SCA WorkBench (5.4) -- Interactive Command Environment |E|E|ﬁj

|S}r5tem Data Task Graph Apps Programs 5CA Session  Windows User Guides  Help |

Reset SCA Windows

Cukpuk Window

Input Window >—‘

v

Fonts .. Refresh
BHRE . Fu:!nts
Save A . Prink ...
Recall &l SC4& Cormmands EZ;‘;E As ..

Save Edit Changes

The Reset SCA Windows menu item returns the input console window, the output window, and
the menu panels to their default proportion relative to the landscape of SCA WorkBench. For
example, the user can click on the maximize button in the upper right-hand corner of the main
menu bar of SCA WorkBench to increase the landscape of SCA WorkBench ... then click on
Reset SCA Windows to make all open windows of the interactive command window proportional to

the landscape.

Output Window

Iltem

Refresh

Fonts ...

Print

Save as
Edit

Save Edit Changes

Description

Refreshes the content of the output window. For convenience, this option
is also available as a command button on the Input Console window.

Set the font size and font type for the output window.

Send the content of the output window to the printer.

Save the output window to a file.
Unlock the output window to allow the content to be edited.
Save the edited changes made to the output window. The user will be

prompted to save the changes when the next SCA command is
submitted if the window is not saved through this menu item.
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Input Window

Item

Fonts ...

Print

Save as

Recall SCA
Commands

Description

Set the font size and font type for the input console window.

Send the entire command history to the printer

Save the entire command history to a file

Recall all SCA commands typed at the input console or generated by the
command dialogs and display the commands in the input console
window.

3.8 The SCA Session Menu

From the SCA Session menu, users can select a preferred interface mode, view a sorted list of
SCA commands, or display information about variables currently stored in the SCA System

workspace.

% SCA WarkBench (5.4) -- Interactive Command Environment |5|E|ﬁ

| Systern  Data

SCA Session

Item

Console — Single
Command Mode

Task Graph Apps Programs  SCA Session Windows  User Guides  Help |

v Consale - Single Command Mode
Console - Mulkiple Command Mode
Menu Mode

Carmand Launcher
Workspace Information

Exit SCA Interackive Session

Description

Sets the style of the input console window to single command mode.
Under this mode, the command is executed in the SCA System when the
Enter key is pressed and the SCA line continuation character “@" is not
specified as the last non-blank character on the command line.

The user can also toggle between single and multiple command modes
by double-clicking in the input console window.
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Console — Multiple  Sets the style of the input console window to multiple-command mode.
Command Mode This mode is automatically set if the user clicks on the Append button in
any of the command dialogs.

The user can also toggle between single and multiple command modes
by double-clicking in the input console window.

Menu Mode Displays the command dialogs by topic in a panel to the left of the output
window.

Command Displays the command dialogs in sorted order as a floating list box.

Launcher

Workspace Displays information about variables and model names currently available

Information in the SCA Statistical System workspace.

Exit SCA Exits an interactive SCA session and returns the user to WorkBench.

Interactive Session

3.9 An Example of Time Series Modeling Using SCA Command Dialogs

This subsection provides an example of using the menus and dialogs to perform interactive
analysis in the SCA Statistical System. After launching SCA WorkBench, it is important to select
the working directory. The working directory will contain the output and saved files from an SCA
session. It also typically contains the data files associated with the analysis project. The working
directory is set by selecting System Profile under the System menu.

r— .
% System Profile... | e

Erwviranmment l SC4 System Settings ] SCAB34S System Settings ] Office Suite Settings ]

Working Directory:

|C:\sca\T5Data\ Browse. ..

Default Editor:

|Motepad.exe Browse...
Default 5preadzheet: I
|MS Excel -

v Immediately launch interactive SCA Session
v “iew interactive cornmand dialogs by topic
[~ Copy scapmpt data file into working directony [temp)

Cancel L
| |

e 4

The working directory can be typed directly in the text box or it can be selected by clicking on the
Browse button. For this illustrative example, the TSDATA directory is selected as the working
directory. This directory contains a variety of time series data and is automatically installed by SCA
WorkBench under the SCAWORKB directory.
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Once the working directory is specified, an interactive SCA System session is started by selecting

Run SCA System Interactively from the System menu.

_EEf. WorkBench (5.4)

System | Data Task Graph Apps Programs User Guides Help
| £

System Profile...

Track Window

Run SCA Systern Interactively
Run SCA System Macro...

Run SCAB345 Applet program file

Mew File

Edit File...

Mew MotePad File
Edit MotePad File...

M5 Excel
M5 Word

FileManager
DS Prempt

Exit

The initial environment of an interactive SCA session is displayed below.

4 SCA WorkBench (5.4) — Interactive Command Environment " ———

System  Data Task Graph Apps Programs SCA Session Windows  User Guides Help

Output Window

THE SCR STATISTICAL SYSTEM ( RELERSE 8.0 )

SCL ADVANCED EDITION

SOFTWARE IDENTIFICATION: SCR TECH SUPPORT { B071l518

SOFTWARE RELERSE DRTE: 10/ 172007

SOFTWARE RENEWAL DRTE: &/ 272009

COPY¥RIGHT (C), SCIENTIFIC COMPUTING RSSOCIATES CORP. ALL RIGHTS RESERVED

SIZE OF WORESPRCE IS 2000000 SINGLE PRECISION WORDS
DRTE -- 7/23/z2008 TIME —-- 11:20:55

Input Console:  (Single Command Mode)

Recall SCA Commands |
Refrezh Qutput |

checahtedatals | SCa active
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The items under the SCA Session and Windows topics are displayed below.

SCA Session Windows
v Caonsale - Single Cormmand Maode Reset SCA Windows
ConsoletwMultiple Command Mode Output Window Refresh
Menu Mode Input YWwindow k| Faonts ...
Command Launcher Print ...
Save As ..,
Workspace Information Edit

Exit SCA Inkeractive Session Save Edit Changes

From the SCA Session menu, users can select a preferred interface mode, view a sorted list of
SCA commands, and display information about variables currently stored in the SCA System
workspace. The Windows menu provides control over the input console window and output
window. From this menu, users can change fonts, add comments to the output, or print/save the
output and SCA command history.

If a user is familiar with the SCA command syntax, SCA commands can be typed directly at the
input console. This is often an efficient mode of operation when executing simple SCA commands.
For example, the SCA command to compute the sample autocorrelation function of a time series
(assuming all default options) is

ACF variable-name

which consists of a two word command. By typing the command, it eliminates the need to navigate
through menus. However, if a user is not familiar with the SCA command syntax or if the
command has several options, typing the commands at the input console may become less
desirable. In this circumstance, it may be easier for a user to select options from a dialog.

SCA WorkBench provides a GUI interface that consists of menus and dialogs for all SCA
commands. Currently, SCA provides more than 100 individual commands that cover a wide range
of topics from data and workspace management to statistical modeling and analysis. To view the
dialogs by topic, select Menu Mode from the SCA Session menu. This is the recommended
mode of operation for new users.
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System Data Task Graph Apps Programs SCA Session  Windows User Guides Help |

5 SCAMenu  [-=|[-E1 ][5 | Output Window =
- Analptic Dperations THE SCZ STATISTICAL SYSTEM ( RELEASE 8.0 )
=~ D ata lnput/Dutput SCR RDVRANCED EDITICH

- ASSIGN SOFTWARE IDENTIFICRTION: S5CR TECH SUPPORT { 8071518 )

SOFTWARE ASE DRTE: 10/ 1/2007
SOFTWARE EWAL DRTE: 5/ 2/200%
COFYRIGHT (C), SCIENTIFIC COMPUTING ASSOCIATES CORF. ALL RIGHTS RESERVED

SIZE OF WORESPACE IS 8000000 SINGLE PRECISICN WORDS
DATE -— 7/23/72008 TIME -- 11:20:55

£~ Data Editing/Building

5~ Date Handling

B- Descriptive Statistics
#-Macro Procedures

- L tilitiers

#- Univariate Time Series

B- Autarnatic Modeling & Outliers
B~ Tranzformation & Forecasting
B~ Monlinear-related capabilities
H- Seasonal Adjustment

8- Multivariate Time Sefies Input Conscle:  (Single Command Mode) =

B General Statistics

8- Quiality & Productivity |mprovement Recall SCA Commands
Fiefresh Output

4| i b

chsoabtsdatah SCA active

The items under each topic correspond to the SCA command name with few exceptions. A longer
description of the command is displayed by clicking once on the item. The dialog box is launched
by double-clicking the item.

When an SCA session is started, the first action is typically reading data into the workspace. The
SCA System can read data into its workspace using the INPUT, FINPUT or BINPUT commands.
Alternatively, the data can be read from an SCA data macro. In this example, we select the CALL
Data Macro dialog which builds the command to read data into the workspace via an SCA data

macro.

w. CALl Data Macro

File Name: |\ CaWDRKENT SDatatBJ_G.mad
Procedure: |BJ_G ﬂ Hetlieve| “Wiew File Info |

File Unitit:

Submit Reszet |
[~ Leave Open Append LCancel |

The items in red signify required elements of the command. The items in blue or black indicate
that the element is optional.

The Browse button is used to select the SCA data macro file to read. Here, we select the
“BJ_G.mad" file located under the TSData sub-directory of SCAWORKB. After the file is selected,
the procedures contained in the data macro are automatically loaded into the Procedure drop-
down box. If the SCA data macro file is typed directly into the File Name text box, the Retrieve
button must be executed to retrieve the individual data macro procedures into the Procedure drop-
down box. Click on Submit to execute the command immediately in the SCA System or Append to
copy the SCA command syntax to the input console window for execution later. In this example,
we click on Submit which in turn builds the SCA command
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CALL BJ_G. FILE “BJ_G.mad”.

and sends it to the SCA System for execution. The SCA command is echoed in the output window
and is followed by the message that the variable Y is stored in the workspace and is 144
observations. The BJ_G series (referred to as Y) is the monthly airline passenger data from Box-
Jenkins (1970). The SCAGRAF applet is used to plot the Y variable and investigate characteristics
of the data. Under the Utility menu, double-click on GRAPH.

#- Data Input/Output

#- File Operations

=- Utilities
FROFILE
RESTART
WIORKSPACE

D ata E ditina#Euilding

General Statistics

UTS Identification/Diagnostics
UTS Modeling/Forecasting

MTS ldentifization/Diagnostics
TS Modeling/Forecasting
Spectral Analyziz

Seazonal Adjustment

[uality & Productivity Improvemnent

o= e o e B o e e -

The following dialog is displayed after the GRAPH item is selected.

w| SCA Graphics Applet

VYariables:
v Select a Graph Type

" Load variables only " ACF plot " Forecast plot

* Single time zeries plot " PACF plot " Outlier plot

" Multiple time series plot - ¢ Differencing plot

" Single X-Y plot " Transformation plot

" Multiple X7 plat " Aggregation plot

Variable(s]: |Y
|Select one or mare individual time: series
Update

;I Submit Reset
[~ Leave Open Append LCancel

Here, a high resolution time series plot of Y is selected. The variable is exported from the SCA
workspace into the SCA Graphics Manager where the time series plot is displayed.
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i® SCA Graphics Manager jglﬂ

E% SCA Graphics [#1]

6l

bill] 3

380

Mt

oo

The time series plot reveals a strong monthly seasonal pattern. It is also evident that the series is
not stationary and the variance of the series increases over time. We investigate if a
transformation will stabilize the variance of the series. From the SCA Graphics Manager, select
Transformation from the TimeSeries topic.

SCA Graphics Manager - O x
Window Data  Plot

Quality  Axis Paint Line Calar  Print  Page
fggregation...

Differencing. .. %

aCF...
PA&CF. ..
&CF And PACF..,

Forecast Plat, .,
Ctlier Plak, .

Simple Reqgression, ..
The Y variable is selected from the Box-Cox Transformation dialog and we investigate how the

series would look using no transformation (1.0), a square root transformation (0.5), logarithmic
transformation (0.0), and an inverse square root transformation (-0.5).
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Box-Cox Transformation .
Original Series | ( 144x1) j|

|1.u, 0.5, 0.0, -0.5 |

Power|s]

Constant Shift ||]_|] |

+ Yes

After selecting the appropriate choices, click on OK to generate the four transformation plots shown
below.

Normalized: " 'No

Cancel |

% SCA Graphics [#2]
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Tansfoimed ¥ (p=1.0. £=0.0]
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Upon visual inspection, it seems that a logarithmic transformation does an adequate job of

stabilizing variance over time. The transformed series displayed in the graphs are currently
temporary variables in SCAGRAF. Since we are interested in furthering our analysis of the

logarithmic transformed series in SCAGRAF, we select Transform Variable under the Data topic.
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@ SCA Graphics Manager

window EBEEN Plok  TimeSeries Quality  Axis Paint Line Color  Print  Page

Read SCA Formatted File. ..
Wite SCA Formatted File..,

Read &45CIIFile...
Write ASCII Fil...

Read 1-2-3 File..,
Write 1-2-3 File, ..

Rewiew File. ..
Renarme File. ..

Review [ Edit Variable(s)...
Review | Edit Temporary Yariablels), ..

Cmit | Select Data...

Copy Yariable. ..
Renarmne Variable..,

Transfarm Yatiable. ..
Create Yariable(s).., k
Delete Yariablels), .,

Compress Workspace

This action will display the Data Transformation dialog where the following options are selected
and where LNY is specified as the new series created.

Data Transformation .

Original Series ||,- ( 14431)ﬂ|

New Series ||_NY1 |

Transformation:
f« Natural Log © Square Root
[ Box-Cox " Non-normalized Box-Cox

Power Cunstant
Cancel

Since the transformed series LNY remains a non-stationary process, differencing should be
considered to induce stationary. To explore the differencing orders that adequately induce
stationarity, the autocorrelation function of the LNY series is examined.

Quality  Axis Point  Line Color  Prink Page

Aggregation...
TransFarmation. ..
Differencing. ..

PACF... !

ACF And PACF, .,

Forecast Plat. ..
Cutlier Plat. ..

Simple Regression. ..
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After selecting ACF from the TimeSeries topic, the following dialog box will appear allowing
multiple differencing orders to be explored in a convenient manner.

Autocorrelation Function .
Original Series LH'|' { 141“.;1)

Maximum Lag ‘35 ‘

Differencing Order{s]

112112 |

952 Confidence Interval  Yes 7 No

Data Span: From ‘1 | To ||3nd ‘

3

Here, the LNY series is selected as the original series and we enter the differencing orders that are
to be considered and separate them by a semi-colon. The following ACF plots are produced.

-|o ﬂ 82 _Im ﬂ
ACF of Coginal LHY AT ol Difeienced IHY (d=1]
T T T T T T T T T T T T T T T T T3 M T T T T T T T T T T T T T T T T T
i) o e S L
{ {
o [
1] 1]
g 00 - 0 i g E
1] 1]
1 2
=050 - -0.50p -
L1 S T S T T TR T T TR T T T T TR T T S T L1 S T T SR ST T TR T ST S T S T TR T T T
204 6 B 101 406 18 20 2 M 2O O30 3 OM O P4 6 & 1012 M 16 18 0 2 M O M O30 32 MO
lag .
Mi=1E| | & sca Graphics [#4]
ACF of Diferenced LNY (d=12) ACF of Dilerenced LNY [d=1.12)
T T T T T T T T T T T T T T T T R
S0 E S0
5 I -
0w 1 : ] [ '|||'|||' a '.'..l' l
: I~ : [T T
3 ]
-050 R 4 =050
L] T S T TR N T TR T TR T T T S S S B L] S S S S S S ST S S S S S S S R
204 6 & 10 12 14 16 1§ 20 2 M 26 2 30 MO 204 6 8 10 12 4 16 18 0 X M M o 30 032 M 3
log log

Based on the ACF graphs shown above, double differencing (d=1,12) is required to induce
stationarity. We can also determine from the ACF of the double-differenced series (d=1,12) that a
seasonal ARIMA model of the form

(1- B)(1- B?)LNY = (1-6,B)(1- ©1,B?)a;.
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may be a reasonable model to consider. We now have enough information to go back to the
interactive SCA System session to specify our proposed model and examine its adequacy.

It is recommended that the SCA Graphics Manager session be terminated before returning to the
SCA session if the user intends to employ the SCAGRAF dialog again.

The SCA System allows only one SCAGRAF session to be opened. If an SCAGRAF
session is already open, the variables can not be passed from the SCA System to the SCA
Graphics Manager. This is applicable to Windows NT, ME and XP operating systems.
Under Windows 95/98 operating systems, this restriction does not apply.

The first task once we are back in the interactive SCA session, is to take a natural log of the Y
variable. Select Analytic under the Data Editing/Building topic.

= B
% SCA WorkBench (5.4) -- Interactive Command Environment =S X
Systern Data Task Graph Apps Programs SCA Session  Windows User Guides Help
B3+ SCA Menu El@ OQutput Window =

- Analytic O perations COPYRIGHT (C), SCIENTIFIC CCMPUTING ASSOCIATES CORP. ALL RIGHTS RESERVED #
wTIC

SIZE OF WORESPACE IS 8000000 SINGLE PRECISICHN WORDS
DATE -- 7/23/2008 TIME -- 11:Z0:55

8- Data lnputA0utput
& Data Ediing/Buiding
#-Date Handling CALL BJ_G. FILE 'BJ_G.mad'.
- Descriptive Statistics
Ba Macro Procedures
& Utiities -
- Univariate Time Series

- Automatic Modeling & Outliers
Ba Transformation & Forecasting
Ba Manlinear-related capabilities
- Seasonal Adjustment ¥ ., B 144 BY 1 VARIABLE, IS STORED IN THE WORKSEACE
- Multivanate Time Series -

Ba General Statistics

ES Quality & Productivity Improvement

INEUT VARIABLE IS Y.

m

RETURN
Input Console:  (Single Command Mode) (=]
Recall SCA Commands
Refresh Output

chacabtsdatat SCA active

The Analytic dialog provides a calculator-like interface to specify SCA analytic functions or other
assignment operations.
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W ANMALYTIC Q@@
% Stored Yariable: > |LNY
Expression:
LMY = LMN[T)
7o&e | 9 + = &l Functions |
4 5 E # b ean ~
M edian 3
1 2 3 * EE3 MM
bt bl ol
Update a / [ MMIM i
Modula
Clear
MCOL A
LM[?77)
=
v Leave Open Subit Append LCancel

Type the name of the series that will contain the logarithmic transformed series as LNY in the
Stored Variable text box. Next, double-click on natural logarithm from the functions list. Three
guestion marks will be enclosed in parentheses. This indicates that a variable needs to be
selected. Double-click on Y in the variables list to complete the expression as shown above. Click
on Submit to execute the operation in the SCA System. Note that we could have simply typed the

expression LNY=LN(Y) directly at the input console to achieve the same resullt.

We now select IDEN from the Univariate Time Series topic to compute both the autocorrelation

and partial autocorrelation function for the LNY series.

B3+ 5CA Menu

[F=R|EoR|c>3

&- Urivariate Time Series
- ACF

- AGEGREGATE

- CCF

- CCM

- CORMER

- CSPECTRA

- CSPECTRA_2

- EACF

- ESTIM

- FFILTER

- FILTER

- FORECAST

- GFORECAST

- |ACF

= DER

- OUTLIER

- PACF

- PSPECTRA

- PSPECTRA_2

- SPECTRA

- SIMULATE hodel
- RSFILTER

- TSMODEL

- ARIMA Farecasting

- UROOT
~WEIGHT

Lo .
< | 1

-

m

- Simple ARIMA, S pecificatior
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That action will display the IDEN dialog box as shown below.

= IDENTIFY {ACF and PACF) X

VYariables:
Varable: > | [
Y
Difference Orders: |1 12
Max lags: 12
Span: -
Print Dptions Hold ¥alues
¥ ACF and PACF Yalues ACF
¥ Confidence Limits [95%)
¥ Liung-Box 0 PaLF
v ACF and PACF Plot SDACF
SDPACF
;I Update §ubmll% Reszet |
[~ Leawe Open gppend (] |

Select the LNY variable from the variables list and set the differencing orders to “1, 12" to examine
the ACF and PACF of the double differenced series. Note that the maximum number of lags is
specified as 12 for brevity. Typically, a user should set the maximum number of lags so at least
three or four seasonal cycles can be viewed. For monthly data as we have here, we should
specify 36-48 lags to view as we have done in SCAGRAF.

Click on Submit to execute the command.

1 1z ~
DIFFERENCE OFDERS. . . . . . . . . . . {1-E 1 (1-E ]
MAME OF THE SERIES . . . . . . . . . . LNY
TIME PERIOD ANALYZED . . . . . . . . . 1 To l4d
MEAN OF THE (DIFFERENCED) SERIES . . . 0. 0002
STANDARD DEVIATION OF THE SERIES _ . . 0.0457
T-VALUE 0F MEAN (AGAINST ZEROD . . . . 0.0729
AUTOCORRELATIONS
1- 1z -.34 .11 -.20 .0z .06 .03 -.06 -.00 .18 -.08 _06 -.33
ST.E. .0s .lo .10 .10 .10 .10 .10 .10 .10 .10 .10 .10
! 15.6 17.1 2z.6 22.7 23.1 23.3 23.7 23.7 28.1 29.0 Z9.6 EL.E
1.0 -0.% -0.6 -0.4 -0.2 0.0 0.2z 0.4 0.6 0.8 1.0
B Y SO RS U Y
I
1 -0.34 WOOHOHMI +
z 0.1l + o0+
3 -0.20 OO +
4 0.0z + ™+
5 0.06 + o+ 1 |
£  0.0% + ™+
7 -0.08 +wWI +
& o.o00 + I +
5 o0.1s + TI0000+
10 -0.0% +oI +
11 0.08 + o+
1z -0.33 COOHID0HT +
"
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The ACF plot is shown in the output window. The PACF plot is not visible here but can be viewed
by using the scroll bar. Based on the t-value of the mean (against zero), we can determine that a
constant or trend term is not required in our model. Furthermore, the ACF plot supports our
identification of the seasonal ARIMA model

(1- B)(1- B?)LNY = (1-6,B)(1- ©1,B'%)a;.

To specify the univariate time series model, select ARIMA under the
Univariate Time Series topic.

=i Simple ARIMA Model Specification

Variables: Frequently Used ]
Y
" Advanced
Variable: » | LMY
Model Hame: > | [JTSMODEL
[~ Constant
[~ Use Denominator AR Model Form
Models: Ditference Orders: |1 12
Factor 1 Factor 2 Factor 3
i | |
MA 12 |
Update Lists
L1321 = (11 2MCISE

;I Submit Reset
[~ Leave Open Append Catcel
Select LNY from the variables list, and enter the model components as shown. The syntax for the
specified model is automatically constructed and displayed in the model text box. Click on Submit

to save the model in the SCA System. The specified model will then be stored under the name
UTSMODEL in the SCA workspace.

It is now necessary to estimate the UTSMODEL. Select ESTIM from the
Univariate Time Series topic.
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. Estimate Time Series Model

Models:
LTSMODEL Frequently Used |

More Options ]

E stimation Method

" Conditional
(¢ Ewact

Update

Model Hame: > | \UTSMODEL

Hold ¥alues

Disturbance ,7
Residuals  [REST
Fitted ’7
Vaianee [

=

[~ Leave Open

Submit Reset
Append LCancel

Select UTSMODEL from the models list. If more than one model has been specified, the other
model names would also appear in the models list. Since the UTSMODEL contains moving
average terms and the LNY series is not long, select the EXACT estimation method. Hold the

residuals of the estimated model in a new variable named RES1.

Dutput Window

THE FOLLOWING AMALYSIS IS BASED ON TIME SPAN 1 THRT 144

NONLINEAR ESTIMATION TERMINATED DUE TO:

SUMMARY FOR UNIVARIATE TIME 2ERIES MODEL -- UTSMODEL

RELATIVE CHANGE IN (OBJECTIVE FUNCTIOMN)**0.5 LEZS THAN O.1000D-02

WARIAELE TYPE OF ORIGINAL DIFFERENCING
VARIAELE OR CENTERED
1 1z
LNY RANDOM ORIGINAL (1-E ) {1-B
PARPAMETER VARTAELE NUM./ FACTOR ORDER CONS- WALUE
LAEEL HAME DENOM. TRATNT
1 LT ML 1 1 HONE _3765
z LT ML z 1z HONE _EE7E
EFFECTIVE NUMEER OF OESERVATIONZ . . 131
P-SQUARE . . . . . . . . . . . . . . 0.333

RESIDUAL STANDARD ERROR. . . . . . . 0.372666E-01

STD T
ERROR  WALUE

.0glz 4._64
.0748 762

i ®

The command is echoed in the output window along with the estimation results as shown above.

Once a user becomes familiar with SCA commands, the command dialogs can also be launched

from a sorted quick list. There are two places where a user can access the dialog quick list. The

first place is a dropdown list on the Input Console. Simply click on the down arrow to expose the

list or type the first few letters of the command in the dropdown list until it matches the command
you need. Alternatively, if the user prefers to have a floating list of SCA commands available,

select Command Launcher from the SCA Session menu.
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v Consale - Single Cormmand Mode
Consale - Multiple Command Mode
v [Menu Mode

Wiorkspace Information

Exit SCA Interactive Session

The Command Launcher displays the SCA command list on your desktop in a floating menu as
shown below.

Command Launcher [¥]

AGGREGATE
AMALYTIC

ARIMA,

ASSIGH

AUGMEMT

BIMPUT

BSAVE

CALL Analysis Macro
CALL Data Macro
CAMOMICAL

CCF

CCH

CHAMNGE

CORMER
CORRELATION
CPLOT

CROSS5TAB 4

The same dialogs are accessible from the tree list, the drop-down command list, and the command
launcher menu. It is simply a matter of preference as to how the user wishes to select a command
dialog.

To complete our sample analysis, it is prudent to check the adequacy of the UTSMODEL specified.
Select ACF from the Command Launcher to access the dialog for computing the autocorrelation
function.
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= ACF X
Yarnables:
LMY Yariable: > |F|ES1
" Difference Orders: |
M ax lags: |12|
Span: | to |
Print Options Hold ¥alues

Iv ALCF alues ACF |

Iv Confidence Limitz [95%)

Updat v Ljung-Baox 0O SDACE |
__Updste | W ACF Plat

[ Leave Open Append

;l Subrmit {# Beset |

Cancel |

The residuals from the estimated UTSMODEL were stored in RES1. Select RES1 from the
variables list and click on Submit to execute the command. The results are shown below.

Dutput Window 5]
ACF RES1. MAMLAG 12, ~
NAME OF THE SERIES . . . . . . . . . . RESL
TIME PERIOD ANALYZED . . . . . . . . . 14 TO 144
MEAN OF THE (DIFFERENCED) SERIES . . . 0.00z0
STANDARD DEVIATION OF THE SERIES . . . 0.0372
T-VALUE OF MEAN (AGAINST ZERO) . . . . 0.5072
AUTOCORRELATIONS

1- 1z .0l .03 -.1z -.10 .08 .08 -.05 -.02 .1l -.05 .0Z -.03 I

ST.E. .08 .08 .08 .09 .09 .09 .09 .09 .0% .09 .09 .09

Q .0 .l 2.1 3.8 4.4 5.& 5.8 5.7 7.5 7.7 7.3 8.1

-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0
I

1 0.0l + I+

z  0.03 + 0 IH O+

3 -0.12 oM+

4 -0.10 HOMI +

£ 0.08 + 0 I+

& 0.08 + 0 I+

7 -0.08 + HMI O+

g -0.02 + HI o+

s 0.1l + IO
10 -0.08 +  HMI + =
11 0.0z + I+
1z -0.03 +  HI + s’

Examining the autocorrelations, we conclude that the UTSMODEL adequately represents the LNY
series and that serial correlation in the residuals has been removed. Finally, the UTSMODEL is
used for forecasting. Select FORECAST from the Command Launcher menu.
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. FORECAST =13

Yariables:
LN Model Hame: > | |UTSMODEL
RES1
¥ Origins: |
NOFS: 112
IARIMA: |
[ Join
[ Do not print forecast values
Hodels: Hold ¥alues
UTSMODEL
Farecasts |FEST
STD_ERRS |SEF|

=1 Update | Submit | Reset |

[ Leave Open gppend[j% Cancel |

Select the UTSMODEL and hold the forecasts and standard errors of the forecasts in the new
variables FCST and SEF. This will produce the forecasts shown below.

Dutput Window 3]
s 0.1l + IO ~
10 -0.0§ +  HI + i
11 0.0z + X+
1z -0.03 +  HMI +

FORECAST UTSMODEL. NOF2 1&. HOLD FOREC(FC2T), Z2TD_ERLR(ZEF).

12 FORECASTS, BEGINNING AT 144

TIME FORECAST STD. ERROR ACTUAL IF ENOWM

145
148
147
148
143
150
151
152
153
154
155
158

1036
0536
1724
1287
2312
3683
E0&3
EOZ1
3244
2083
0831
1e78

0373
.0a33 I
. 0437
. 0542
.0E5398
0833
_0Eg0
0713
.0758
.0730
.0g8E4
_0gEe

[N R - T O O
[ R R R e e e = =

4]

A graph of the forecasts can be view by going to the GRAPH dialog and entering the options are
shown below.

110



. SCA Graphics Applet

WYariables:
Select a Graph Type
FCaT PR
LN " Load variables anly i~ ALCF plot o Forecast plot
™ Single time series plot ™ PALF plot ™ Outlier plot
" Multiple time seres plot " Differencing plot
i Single *-v plot ™ Transformation plot
" Multiple X-v plat ™ Agagreqgation plot
Variable[s): > | |y
[Select the original time series
Variable[z): > | |FCsT
[Select the forecast senies
Yariable[s): |SEF
[Select the forecast Std.Err zeries
Update
;l ﬁubmihg Rezet |
[ Leawe Open Append | LCancel |

Upon submitting the GRAPH dialog, the forecast plot is generated.

Please be sure the SCA Graphics Manager is not active on your desktop before submitting
the GRAPH dialog or the graph will not be generated.
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B SCA Graphics [#1]
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N1

LEE]

L
LAk S

3951

STIE

100902 1T NS TG IIT VTGV 120121 122123124 125126 127128 129130130 132133 134135136 137 138 139140 141142 143144 145 146147 145149 150151152 153154 155156 157158 159

lime

At any time during an interactive SCA session, the information contained within the SCA
workspace can be viewed by selecting Workspace Information under the SCA Session menu.

orkspace Information 3]

Input | Mame | Type [WROW  |MCOL

" ariable FCST Single 12 1
" ariable LMY Single 144 1
" ariable RES Single 144 1
" ariable SEF Single 12 1
UTS Model  UTSMODEL Maodel 0 1]
Variable Y Single 1445

Filter
-~

* EntireWorkspace RELEHAE . " Single

¢ Al Variables # UIEhIEls o 5t Fiefresh
 STF Models Elres

i i
All Models  MTS Madels Character Ext

The command dialogs also have memory of the last command executed making it convenient to
submit a command then go back and modify the options without too much fuss. Users may also
find it convenient to know that the command syntax, generated from a dialog or typed in directly at
the Input Console can be recalled or saved to an external file. The individual commands may be
recalled by pressing the “CTRL and +” or “CTRL and - keys at the same time while your cursor is
in the input console window. The entire history of commands can be recalled by clicking on the
Recall SCA Commands button located on the Input Console.
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Input Console: < << Multiple Command Mode ===

CALL BJ_G. FILE 'BEJ_G.mad'.

LNY=LMN{¥} Recall SCA Commands
TEMODEL UTSMODEL. MODEL IS @
LNT(1l,1Z) = (1) {1Z)NOISE. Refresh Output
ESTIM UTSMODEL. HOLD RESID (RESL). ]
LCF RESL1. MAWLAG 12| I Submit
FORECAST UTSMODEL. NOFS 1. HOLD FOREC(FCST), STD_ERR(SEF).
- GRAPH |«

After the Recall SCA Commands button is executed, the Input Console will be placed into
Multiple Command Mode. This mode allows the user to edit more than one command at the
console before submitting the group of commands to the SCA System for execution. The output
window will be refreshed after all SCA commands have been processed by the SCA System.

A user may also copy the command history into a text editor (e.g., notepad) and convert the SCA
command history into an SCA macro procedure which can be executed later to replicate an
analysis.

Depending on the number of commands submitted as a group or the computational intensity of the
commands executed, a message may be displayed asking whether you wish to continue waiting
for the commands to finish. If you select No, the output window may need to be manually
refreshed to display the output from the pending execution. Click on the Refresh Output button to
manually refresh the output window. If you responded Yes (i.e., wait) then the output window will
automatically refresh when the commands have been completely processed in the SCA System.

113



114



A

Enhanced Forecasting and Modeling
Environment

4.1 GUI Interface for Modeling, Forecasting, Benchmarking

SCA WorkBench provides an intuitive and easy to use graphical user interface (GUI) for users who
wish to build time series models, benchmark forecasting performance, and tabulate forecasting
results. The GUI is organized in three primary categories:

m  Automatic Modeling

m  User-defined Modeling

m  Import Model from File

i o
% Data View for Enhanced Medeling and Benchmarking Environment .. LJ-Eh
: l— —DATL -
Data Macro: appl_tv.mad —— Number of records written: 312
List of Awvailable Data Files in -— Data created on 7/23/2008 at 10:35:34 REM
Wwiorking Directory [Chck on file]: INPUT DARTE, APPL TV. FORMAT FREE(1,13Z). PREC DOUB, DOU
19700101 447
15700201 283
&Tgﬁﬁgg'mad 19700301 407
HSOLD mad 15700401 416 I
HSTART mad = 15700501 421
IMVENTRY. mad 13700801 451
pidata.mad 19700701 4&7
PRIHHOLD mad 19700301 447 l
Fetailzl.mad i 15700501 483 |
19701001 500
Frocedure: [paTa j 15701101 480
19701201 &3 <
Fi L] 2
LCancel | w
b r

The modeling environment is selected by using the drop-down list box in the upper right corner of
the main form. Users may switch between modeling environments for complete flexibility. The top
frame (e.g., Automatic Modeling) will change to reflect the specific options available for that
modeling environment.

In describing the graphical user interface (GUI) for forecasting and time series modeling, we will
first review the dynamic components of the form. Next, we will describe the common components.
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4.2 Automatic Modeling Frame

The automatic modeling frame is very simple. To identify an ARIMA model, you need only indicate
the potential seasonality of your variable. For example, monthly seasonality would be specified as
12 or 13, quarterly as 4, and daily as 7. If you do not specify potential seasonality, SCA
WorkBench will not consider a seasonal component for the model. It is highly recommended to
specify potential seasonality and let the automatic modeling procedure rule it out if it is not
statistically significant.

Autormatic Modeling

Ceazonality Wj‘ Manthly Series

|dentify Model | Diagnioztics

To launch the automatic modeling event, click on Identify Model. The modeling result will be
displayed in a text box in the main form. You may then review the parameter estimates and
residual diagnostics by clicking on the Diagnostics button.

4.3 User-defined Model Frame

The User-defined Model environment allows you to conveniently specify time series models and
automatically have those models translated into SCA's standard syntax.

todel Specification

AR part;
k& part;

ID_:I 5-4R part: ID_:' AR parameter  [PA|
i =] SMapat 127 Méparameter  [THETA,

Differencing: |1_:|I Differencing: ﬁ:" Constant [ [CNST

Time series models are generated as full rank models under the user-defined modeling
environment. For example, an AR3 model would be specified as Y = C + 1/(1,2,3)Noise. If you
wish to tweak the model, skip lags, or constrain model parameters, you may do so in the Import
Model from File environment.

Menu Iltem

AR Part

MA Part

S-AR part

S-MA part

Differencing

Description
Specify the non-seasonal full rank autoregressive components in the model.

Specify the non-seasonal full rank moving average components in the
model.

Specify the multiplicative seasonal autoregressive components in the model.

Specify the multiplicative seasonal moving average components in the
model.

Specify the differencing components in the model
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Constant Check this box if you wish to include a constant term in the model (default).

Update Model After you change the model, you must click on the update model button for
SCA WorkBench to construct the SCA syntax and display the information in
the model text box.

4.4 Import Model from File Frame

You may save and retrieve time series models using the Import Model from File option. A sample
model file (model.mdl) is provided in the TEMPLATE directory of SCA WorkBench.

Impart bodel from File

| &9 [CDISKZG] -l m AIRLINE1 ~
£ scaworkhb L AR W
bt E dit File

You may expand the "MODELS.MDL" file or create additional files to organize your frequently used
time series models (e.g., MONTHLY.MDL, DAILY.MDL, etc.). An MDL file may contain a single
model specification or several model specifications. By default, WorkBench will search for * MDL
files in your current working directory. If one is not found, WorkBench will list all *.MDL files in the
TEMPLATE subdirectory under the Workbench installation directory. You may edit *.MDL files
through the Import Model environment or edit the file externally using any text editor such as
NOTEPAD.

An example of an MDL file is presented below:

==AIRLINE
TSMODEL NAME UTSMODEL. MODEL 1S @
&V_2(1,12) = (1)(12)NOISE.
RETURN
==AR1
TSMODEL NAME UTSMODEL. MODEL 1S @
&V 2 = CNST + 1/(1;AR1)NOISE.
RETURN
==SINGINP
D1 = .30
TSMODEL NAME TFMODEL. MODEL IS @
&V 2=C+@
(15W3)/(1;D1)&V 3 + @
1/(1)NOISE.
RETURN

The model you wish to import is selected by clicking on the model name. It is then displayed in the
model text box. As a convenience, if you use positional variable references in your model
specification (i.e., &V_1, &V _2, ...), the actual variable name in your current data view will be
substituted for the positional variable.
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4.4.1 Intervention components

SCA WorkBench provides a convenient pop-up window to add intervention components to your
working model. The Intervention Components form is presented below. The intervention series is
then generated automatically in the SCA macro based on your menu choices.

7 Intervention Components g @ @

Rezponze Function
* Pulze " Step " Hump

[~ Dela

Intervention Senes: ||NTERY Intervention Lagilﬂ_jl
Intervention Label: a0

Start on{1g9ag03m  «| B3 Req. Difference: |‘|_ﬂ

Endon: [19a903m - B2 Seaz. Difference: [12 ﬂ

[Q:AONMTERVBINAE]

Cancel Update Maodel Delete
Menu Item Description

Response You may choose from three typical response functions when

Function specifying interventions through the components form. More complex
response function should be specified in the Import Model from file
environment.

Pulse A binary series of all zeros except at the point of intervention (i.e.,
impact). The point of impact is marked as a one.

Step A binary series of all zeros up to the point of intervention. From the
point of intervention and beyond, the values are ones.

Hump A binary series of all zeros except for the contiguous span that
represents the Hump. The values within the Hump span are ones.

Delta Click this box to include a delta term in the intervention component. A

delta term acts as a decay variable which produces a ramping type
effect in the response function.

Intervention  Specify the name to be used for your intervention series in this combo
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Series

Intervention
Label

Intervention

Lag

Start On

End On

Differencing

Build

Update
Model

box. The name should be limited to 8 characters. If you have more
than one intervention component in your model, you will need to use
unique labels for your intervention series.

Specify the label to be used for your intervention parameter. If you
have more than one intervention component in your model, you will
need to use unique names for your parameter labels. Otherwise, they
will be constrained to be equal to each other.

Usually you would set this value to zero which would suggest that the
impact of the intervention would begin immediately from the point of
intervention.

Specify the point of intervention.

Specify the duration of the intervention. This is automatically set by
selecting the response function. However, you will need to specify the
ending period of a Hump intervention.

The differencing orders for intervention component are normally set to
be the same as the differencing order of your dependent series
(default). You may overwrite the differencing specification if needed.

SCA WorkBench will internally generate the binary intervention
variable for use in the rolling forecasting application and automatically
generate the model syntax when the Build button is clicked.

The intervention component is added to the working model by clicking
on the Update Model button.

The automatic modeling features in Workbench will preserve your intervention component in the model even if it is not
statistically significant after estimation. If you wish to remove the component, you should open the Intervention
Components dialog box, choose the intervention variable and click on Delete.
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4.4.2 Transfer function components

SCA WorkBench provides a convenient pop-up window to add explanatory variables to your time
series model specification. The Transfer Function Components form is presented below. If your
SCA data macro file does not contain multiple variables, then the transfer function option will not be
activated in the Enhanced Forecasting and Benchmarking Environment.

i Transfer Function Components E@@

Series Mame: |FL|HN|TL|H j

Parameter Label: [ [ Delta

Req. Difference: 17 =
Seas. Difference: 12 =

e

¢ Continuous Lags: [2 j Skip Zera v

ClndvidualLags: T T rCrrrrr

1702 TOW2FURMITUR[T.12)

Cancel Update Maodel

Menu ltem Description

Series Name  Select the explanatory variable you wish to add to the working model from the
drop-down list.

Parameter Specify the parameter label to use for your transfer function weights. It is

Label recommended that you use a single for the parameter label. SCA Workbench
will automatically extend this label to compensate for the number of lags in your
transfer function specification (e.g., W1, W2, ...)

Differencing  The differencing orders for transfer function components are not automatically
determined. By default, the differencing will be set to be the same as the
differencing order of your dependent series. You may overwrite the differencing
specification if needed.

Continuous Use this section to choose a range of transfer function weights to use in your
Lags component. This is useful if you intend to use the Automatic Modeling feature
to eliminate the insignificant lags in your transfer function component.

Individual If you know the structure of your transfer function or if you wish to skip lags,
Lags you may specify the individual lags to use in the model here.
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Delta Click this box to add a delta term to the transfer function component. Normally,
if the automatic modeling capability reflects a die-out pattern in your transfer
function weights, you should include a delta term to the component and re-run
the automatic modeling feature to produce the most parsimonious model.

Build Builds the component and displays the result in the text box.
Update The transfer function component is added to the working model by clicking on
Model the Update Model button.

4.4.3 Rolling forecasting and benchmarking forecasting models

Rolling forecasting techniques are used to benchmark models that are being considered for
forecasting. Given a time series model, the user selects a hold-out sample of data to evaluate
forecasting performance. SCA WorkBench rolls through the forecast origins and produces a
specified number of forecasts at each origin. The forecasts are tabulated against the hold-out
sample and various statistics (e.g., RMSE, MAPE, MAD, and CUSUM) are produced.

4.4.4 Forecasting in the presence of outliers

Outliers may be thought of as sudden unexpected discontinuities that occur within a time series.
These discontinuities are disparate from the regular pattern(s) exhibited within a time series and
often introduce bias in the modeling and forecasting stage. Business and industrial data are often
affected by outliers. For example, a company’s sales may be adversely affected by a natural
disaster or a union strike. Itis unexpected events that pose a problem in forecasting. After all, a
statistical or a mathematical model is strictly based on the past history of a series.

When we use models for forecasting (e.g., ARIMA, Exponential Smoothing, etc.), we assume that
the regular patterns exhibited in the past of a series will be continued in the future (i.e., through our
forecasting period). With this in mind, it should be our objective to identify a model that performs
well under normal data conditions without contamination by unexpected events.

Outliers that occur in the forecasted period inflate the statistics used to evaluate forecast
performance. If outliers are not addressed, our model choice may be biased. If you are interested
in reading more about the adverse affects of outliers on forecast performance, please refer to the
paper by Chen and Liu (1991), Forecasting Time Series with Outliers, that appeared in the Journal
of Forecasting. Additional information may be found in the SCA working papers WP124, WP126,
and WP128.

SCA WorkBench supports joint outlier detection and adjustment capabilities for model estimation,
forecasting and benchmarking. An option is provided in rolling forecasting to identity forecasts
associated with outlier periods and exclude those forecast errors in the calculation of robust
performance statistics. Other features are also available to automatically handle various outlier
types (e.g., Level Shifts, Temporary Changes, Additive Outliers, and Innovational Outliers) that
may occur within the past history of a series. When outliers are accounted for during estimation,
the parameter estimates are optimized to fit the homogeneous patterns of the time series while the
outlier periods are discounted.
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4.4.5 Selecting data for modeling and forecasting

When you click on the Enhanced TS Modeling and Benchmarking item in the Apps menu you are
presented with the following form. You use this form to choose the SCA Data Macro (*.MAD) that
contains the data you wish to model. For more information on creating SCA Data Macros, please
refer to section 3.2 and 3.3 of this document.

All SCA Data Macro files (*.MAD) located in your current working directory will be displayed in the
file list box. The data file is selected by clicking on the file name. The contents of the file may be
viewed by clicking on the Preview button. You may click on Cancel button to exit the Rolling
Forecasting application or click on the Next button to enter the main modeling screen.
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4.4.6 Common component and setting for enhanced modeling

Below is the main form for the enhanced time series modeling and benchmarking environment of
SCA WorkBench. We will now describe the components and settings that are common between
the three modeling environments. The common settings control the model estimation method, the
range of data to estimate, the number of forecasts to generate at each origin, the types of criteria
you wish to use for model benchmarking, and the output format you wish to use for generating the
forecasting reports.

h% Enhanced Time Series Modeliﬁ ﬁa Enchmarkjng Environment =HAC X"

Date Wariable (if any)  Dependent variable: Autornatic Modeling ﬂ
|DATE ~|  |ePPLTV ¥
Automatic Modeling Components

Seazonality [12 j tanthly S enes M

Diagnoztics
Model Mame: [UTSMODEL Log Transform Dependent Yariable [v
Eztimation Method E ztimation R ange Forecast Settings
{* Conditional Begin: |1EI?EIEI1EI1 ﬂ n Ma. forecasts: 1
® [Exger _ _ End: |1E|E|512EI1 j HE Min. Forecast Val:
[ Enable Outier Adj [v Re-estimate at ariging
Past-Sample Farecast Statistics
CRIG Y = APPL TV -
v RMSE |v MAPE - - RPPL TV = LN (RPPL_TV)
Tiim Outliers = TSMODEL UTSMODEL. MODEL IS @
I/ WMAD [ CUSUM APPL_TV(12,1) = @
(1) (12)HOISE.

Output Table
o Text " Excel

4 ]
Copy
< Back | E it | Execute

Menu Item Description

Date Variable Use this drop-down list to specify the date variable associated with
your series. If your SCA Data Macro contains a variable named
"DATE", it is automatically assigned by SCA WorkBench. If you
have an alternative index variable or date variable, you may select
it from the drop-down list.

Dependent Use this drop-down list to specify the time series to be modeled.
Variable You may add independent variables (i.e., transfer function
components) or interventions through the Components frame.

Intervention Add an intervention component to the base model
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Transfer
Function

Model Name

Log Transform

Estimation
Method

Estimation
Range

Re-estimation at
Origins

Number of
Forecasts

Post-sample
Statistics

Trim Outliers

Trim 5%

Output Table

Back

Exit

Copy

Add a transfer function component to the base model

The default for this field is UTSMODEL. You may overwrite the
model name if desired.

Check this box to model the log transformed dependent variable.
Forecast results and confidence intervals will be transformed back
into original units using a log linear distribution formula.

Select the estimation method for model estimation. If you enable
outlier adjustment, the OESTIM paragraph will be used in lieu of
the standard ESTIM paragraph. See Forecasting and Time Series
Analysis Using the SCA System Volume 1 manual.

Specify the beginning and ending span for model estimation. The
rolling forecasting procedure will use the ending estimation span as
the first forecasting origin. It will then increase the origin until the
end of the actual series is encountered. If you set the estimation
range to the last observation, SCA WorkBench will produce
forecasts from the end of your series and generate a table of
forecasts, standard errors and confidence limits.

Check this box (default) if you would like to re-estimate the model
at each forecasting origin. Otherwise, the model will be estimated
once using the estimation range specified by the user.

Number of k-step ahead forecasts to generate at each forecasting
origin.

Specify the performance criteria that you would like use to
benchmark the time series model.

You may option to exclude forecast errors associated with outlier
periods when benchmarking models (based on outliers detected in
the one-step ahead forecast sample). The OFILTER paragraph in
SCAWIN is used to perform outlier detection and classification.

Trim 5% of the largest forecasting errors in the calculation of
desired performance statistics. This method uses the absolute
forecast error (AE) in the one-step ahead forecast sample as its
criteria.

You may choose to produce the summary reports in a text file
format or in Excel format. You must have Excel on your system to
generate the reports in Excel. SCA WorkBench will connect to
Excel using OLE.

Reverts back to the SCA Data Macro browser and initializes the
main rolling forecasting form.

Exits the rolling forecasting application

Allows you to copy the model syntax from the text box to the
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clipboard. Please note that you must select the text you wish to
send to the clipboard.

Execute

Executes the rolling forecasting procedure and generates the

forecast tables in Excel or Notepad. This procedure may take a
few minutes if you have selected a large hold-out sample or
enabled the outlier detection and adjustment features.

Sample rolling forecast table generated by SCA WorkBench

$) File Edit View Inset Format Tools Data Window Help =121=l

nlw|ul slnly] slnlels] ol =|s] 2zl sl 7 ] gl

[avial I (R Y P | B8] sz, [l = 4l

G13 -] |
A [ B | C | D I E F [ & [ H ] 1 [ J [ K [ L [ M [ =

| 1 |Rolling Forecast Error Surnmary table: ORIG_Y = 4PPL_TY —_—
| 2 | Time Starnp: S28097 10:45:09 AM APPL_TY = LN[APPL_TV)]

3 |4PPL_TY Log-Transformed: TRUE TSMODEL UTSMODEL. MODEL 15 @&
[ 4 |Estimation Method: EXACT APPL_TY(121] = @

[1)[12JNOISE.

| 5 |
| 6 | DATEIOBS ACTUAL 1-5TEP 2-5TEP 3-5TEP DATEIOBS ACTUAL 1-STEP 2-S5TEP 3-5TEP
| 7 | 199405 3463 3546 199405 3463 2390%
| 8 | 199406 74 366 3728 199406 744 -2086%  -0506%
| 9 | 199407 3674 384 3,784 3846 199407 3674 483220 30063 4691
| 10| 139408 913 3,630 3804 3748 199408 3913 -BEET -2793x 422K
| 1] 139409 3860 3748 3600 bl 133409 3060 -2809%  -6730% 3859k
| 12 | 199410 4065 3927 3548 3636 199410 4065 -3388% 5340 9070
| 13 | 199411 4300 4,508 4,402 43 3I ! 199411 4300 -BO07E  -B295 -10.142%
| 14 | 139412 6932 E.808 E515 E.361 199412 B398 -27215  -B00BX 90043
| 15 | 139501 4167 4,252 4,168 3983 139501 4167 203000 00342 4279k —
| 16 | 199502 3804 3.896 3.991 3873 199502 3804 2416%  3856%  1.824%
| 17 | 199503 4221 4,262 4,334 4,334 199503 221 0978%  2BEF% 41104
| 18 | 199504 37 4,025 4,052 4,120 199504 I BRI AT QETEH
| 19| 139505 4122 4,004 4,193 4,221 199505 422 -2BEZ L717E 2393X
| 20 | 199506 4250 4328 4.240 4433 199506 4250 1.833%  -0243% 4453
| 21 | 199507 4143 4,352 4,407 4318 199507 4143 5055% 6383 4214
| 22 | 199508 4524 4,248 4,397 4,452 199508 4524 BA012 -2813% 1833
| 23 | 139509 4376 4,344 4,157 4,302 199509 4376 07237 B007X -1EE2X
| 24 | 139510 4483 4515 4,431 4,238 139510 4483 07132 0183% 4136k
| 25 | 199511 5255 211 5135 5.107 199511 5255 2749 2286 -2.800%
| 26 | 199512 7540 7551 7404 7433 199512 7540 0149 17T 13334

27
| 28 | RMSE 186 207 258
| 29 | MAPE 3.108% 38815 46213 MAPE 3108k 3933k 462K
| 30 | MAD 13 163 21 MAPE[ Trim_5%] 29923 33134 42%6%
| 31 Mo Dutliers Detected (572 Trirn Method Substituted) -
4] «] | W[\ Sheet1 1«1 | ﬁJJ

Ready | Bum=0 [CAPS \ 4
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Sample forecast table of a Forecasting Table Generated by SCA WorkBench

If you specify the last observation of the series in the enhanced time series modeling and
benchmarking screen, SCA WorkBench will recognize that you did not specify a hold-out sample
for ex-post sample forecasting. The following forecast table will be generated instead of the rolling
forecasting tables shown previously.

In the event you are modeling a log-transformed series, the forecasts and standard errors are
automatically converted to regular units according to log-normal distribution theory.

B File Edit ¥Yiew Insert Format Tools Data Window Help =12 x|
Dlelal slaly] slwlele| ool =] alzl wl ool [T |

[ <0 o »ls|u| ===l $|%Il|tﬁu|$?5|i"ll"ll"l‘

G12 | [
A | B | c \ D | e | F | & |7

| 1 |Forecast Summary Table ORIG ¥ = APPL TV
| 2 |Time Stamp: 8/28/07 10:59 21 AM APPL_TY = LN(APPL_TV)
| 3 |APPL_TV Log-Transformed: TRUE TSMODEL UTSMODEL. MODEL IS @
| 4 |Estimation Method: EXACT APPL_TV[12,1) = @

5 {T12)NOISE
| 6 | DATE/OBS FORECAST FCST.ERROR LCL(85%) UCL(85%)

T
s |
| 9 | 313 4,586 183 4,245 4,954
| 10 | 314 4,240 207 3,860 4,657
| 11 | 315 4,715 266 4,233 5,252
| 12 | 316 4,402 279 3,803 4,965' _l
| 13 | 317 4,647 324 4,074 5,301
| 14 | 318 4,886 370 4,239 5,631
1 15 | 319 4814 400 4222 5,719
| 18 | 320 5,077 440 4323 5,863
| 17 | 321 4,955 468 4182 5,869
| 18 | 322 5,110 496 4 279 8,104
| 12 | 323 5,867 599 4,874 7,063
| 20 | 324 8,480 909 5,992 10,285
21| —
22 .
W] | M Sheet2 / Sheetl F [4] | L”J
Ready | Bum=0 [ [CAPS[ | 4
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Chapter

D

SCA WorkBench Graphical User Interface for
ARCH/GARCH Analysis

5.1 GUI Interface for ARCH/GARCH Analysis

SCA WorkBench provides a graphical user interface to the SCA Statistical System, and the
SCAB34S Applet Collection or the B34S ProSeries Econometric System for advanced ARCH and
GARCH modeling. Please refer to the document, GARCH Modeling in SCAB34S Using
WorkBench, for a detailed explanation of the various forms of ARCH/GARCH models supported
through the SCA WorkBench interface.

Below is a summary of the forms of ARCH/GARCH models that may be specified through the SCA
WorkBench interface:

Two-pass Estimation Method:

Model Form Estimation Source
ARCH SCA System (EXPERT)
GARCH(*) SCA System (EXPERT)

(*) A GARCH model estimated using the two-pass method is not directly comparable to a
GARCH model estimated using the one-pass (joint) method.

One-pass Estimation Method:

Model Form Estimation Source

ARCH SCAB34S Applet Collection (NONLIN) or B34S ProSeries
GARCH SCAB34S Applet Collection (NONLIN) or B34S ProSeries
GARCH-M SCAB34S Applet Collection (NONLIN) or B34S ProSeries
GARCH (Exponential) SCAB34S Applet Collection (NONLIN) or B34S ProSeries
GARCH (Integrated) SCAB34S Applet Collection (NONLIN) or B34S ProSeries
GARCH (student t) SCAB34S Applet Collection (NONLIN) or B34S ProSeries
GARCH (Glosten) SCAB34S Applet Collection (NONLIN) or B34S ProSeries
GARCH (Threshold) SCAB34S Applet Collection (NONLIN) or B34S ProSeries
GARCH (Bivariate) SCAB34S Applet Collection (NONLIN) or B34S ProSeries
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5.2

Data View for ARCH/GARCH Modeling

When you enter the ARCH/GARCH Modeling environment, you must select an SCA data macro
(*MAD) as a data source. If your data is organized in plain ASCIl format, WorkBench will
automatically convert it into a temporary SCA data macro. The temporary file is then accessible
from the file list box. To view files with extensions other than MAD, type the pattern you want to
view in the data macro text box. For example, all DAT files in the working directory can be viewed
by typing “*.DAT” in the data macro text box. Once you select an ASCII data file from the list box,
WorkBench will detect that and prompt you as to whether you would like to create a temporary
SCA data macro.

The following dialog box is displayed when you select the ARCH/GARCH Analysis item from the
Apps menu in WorkBench. Here, the “findat01” data macro is selected and its content previewed.

¢, Data View for ARCH/GARCH Modeling

Diata Macro: W ==D_Ad Alcoa Daily Jan 13%0 - December 13993 L
. -- This data wacro was created on: S/Z8701 7:30:57 PM
Lizt of &wailable Data Files in -— Mumber of data rows written: Z5Z8
Working Directony [Click. on file]: -- Series d_aa
—-— Obtained from T=say at UC
findatd2 mad INPUT d _aa. PREC LOUE.
findat02. mad 0002330 0.014280 0. 001l&30 -0.0037&80 0._0oooo
findatld. mad —0.00%850 aO_00les0 0.003310 -0_0&3100 -0_.0lass
findatds. mad 0. aolvyzo -0.0g207:e0 0. 005510 -0_.0llza0 -0 032042
pi.mad =0.0o07g40 0o.0oz250 =g.0o177zn 0_0ozooo -0.011z0
0_oooooa O_0zz2E0 0._Qooooa 0.0l0lz0 0. 00&0k&
-0.01z0z0 a_oo&e0590 0. aooaoo 0_004030 -0.01807
—0.0lo0zz0 a_ooszo0 O.aloz7o 0_0Z0330 -0_.0113%
—0. 0040320 ao_ogoslo0 0. aozolo O_.0lzozo 0005954
Procedure: lm 0.011810 0.007780 0.028380 -0.003750 0.0018g
= —-0_007EEz0 -0._003720 —-0._001200 0001200 -0.002E1
-0.0015%z0 o_.015380 0O.0l&1L0 0_0l&790 -0_01z54
0. 009290 -0.013130 —0. 001900 —-0_001%00 00573 v
: Preview Cancel | 3 5
Aggregation
* Maone " Manthly Date: [ an -
" Daily " Quarterly )
 Weckly Method: ¢ -
Save File as:
Agal ata.mad P Next >>

This dialog box also provides a utility to aggregate your original data based on a “Date” variable.
You may select various aggregation methods such as sum, mean, median, maximum, minimum,
opening price, and closing price. If you aggregate your data, please be sure to set your Date
variable in the dropdown list, specify the method of aggregation, and provide a name for the new
SCA Data Macro that the aggregation results are saved.

Note that large SCA data macro files may not be fully displayed in the preview area. If the file reaches a certain size,
only the comment lines (those lines beginning with “C " or “—) are displayed in the preview area. Although complete
information may not be displayed, there is no limit to the number of observations in a series analyzed through the
ARCH/GARCH environment. Some of the testing data files provided for the GARCH capability contain more than
100,000 observations.

128



The features for the Data Viewer and Selector are summarized below.

Menu ltem
Data Macro

List of Available
Data Files ...

Procedure

Preview

Aggregation

Method

Save File As

Cancel

Next

Description

This text box allows you to set a filter for the files you want to view
in your working directory. By default, the filter exposes all files with
the extension *.mad in your working directory. When you select a
file by clicking a file name in the list, that file will be displayed in the
Data Macro text box.

If your data is in plain ASCII format, WorkBench automatically
converts it to an SCA Data Macro with a temporary name. You
can then use the temporary SCA data macro to proceed with the
ARCH/GARCH Modeling Environment. Simply type the name of
your plain ASCII data file in the text box to activate this feature.

Provides a list of SCA data macro files. You must select a data
macro file in order to continue in the ARCH/GARCH modeling
environment.

If your data macro file contains more than one data procedure,
select the appropriate procedure from this drop-down list.

Click on the Preview button to view the content of your data file.
Please note that the view box is limited to 64k bytes. In the event
your data file exceeds 64k bytes, only a portion of the file will be
displayed or only the comment lines in the file will be displayed.
This will not cause your data file to be truncated when using the
ARCH/GARCH modeling environment. Some testing SCA data
macros are over 100,000 observations.

You may elect to aggregate your original time series into daily,
weekly, monthly, or quarterly time intervals. A DATE variable must
be present in the SCA data macro. It must be in the form
YYYYMMDD. If you generated an SCA data macro from a
spreadsheet task, WorkBench automatically converts date
variables into the YYYYMMDD format.

If you aggregate your data series, you must also specify the
method of aggregation you wish to apply from the Method
dropdown list. Aggregation methods available are sum, mean,
median, maximum, minimum, opening price, and closing price

If you aggregate your data series, specify the name of the SCA
Data Macro you wish to have the results saved here. The default
name is AggData.MAD.

Exits the ARCH/GARCH Data Viewer.

After selecting the SCA data macro file and procedure, click on the
Next button to proceed.
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5.3 ARCH/GARCH Modeling Environment

The ARCH/GARCH Modeling Environment contains five tabbed sections. These tabbed sections
are:

m  Automatic Two-Pass Method
— interfaces to the SCA System

m User-directed Two-Pass Method
— interfaces to the SCA System

m  User-directed One-Pass Method
— interfaces to the SCAB34S NONLIN and B34S ProSeries products

m  Results
— displays output files, input commands, and error logs

m  Graphs
— displays various diagnostic graphs (requires SCAB34S or B34S ProSeries products)
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5.3.1 Automatic two-pass method

This tab allows you to explore whether your data exhibits ARCH/GARCH tendencies using a
“quick” approach. The automatic two-pass method interfaces to the expert system capabilities of
the SCA System (IARIMA) to identify an appropriate Box-Jenkins ARIMA model for the first
moment model (dependent variable) and the squared standardized residuals from the estimated
first moment model.

%l ARCH/GARCH Modeling Environment

[iate Warniable [if any)  Dependent VY ariable: Apply Tranzformation: | WOME ﬂ

- s -

Automnatic Two-Pass Method ] U ser-directed Two-Pass Method ] Uszer-Directed One-Pass Method ] Results ] Graphs ]

Automatic Two-pass ARCH/GARCH

Seagzonality |0 j Mon-seazonal Senes

Regreszorg

E stimation Method E stimation R ange - ;
: Yiew Graphics
# Conditional Begin: I! =
. End: -
Eract " 2528 L3 v Show/Create Graphs

¢=Back | Exit | Execute

The features of the Automatic Two-Pass method tab are presented below.

Menu Item Description

Date Variable Use this drop-down list to specify the date variable associated with your
series. If your SCA Data Macro contains a variable named "DATE", it is
automatically assigned by SCA WorkBench.

If you have an alternative index variable or date variable, you may select
it from the drop-down list. If your SCA Data Macro does not contain a
DATE variable, leave the dropdown list empty. WorkBench will then use
the observation number as a date index.

If your time series is more than 10,000 observations, WorkBench will not
use your DATE variable for indexing. Instead, observation number will be
used.

Dependent Use this drop-down list to specify the time series that you wish to analyze.
Variable

131



Regressors

Seasonality

Estimation
method

Estimation
Range

View Graphics

Back

Exit

Execute

Click on the Regressors command button to select explanatory variables
to be used in the first moment equation. The regression variables
selected in the Regressors dialog box are used in all models (one-pass
and two-pass tabs) until the user removes them from the model.

It is important to note that the regression variables are their associated
lags are used as the starting model for the automatic two-pass modeling
method. A backward stepwise algorithm is used to delete insignificant
variables and parameters from the model.

Specify the potential seasonality of the time series you are analyzing. For
example, if you are analyzing monthly data, set seasonality =12. If you
do not specify seasonality, and seasonal patterns exist in your data, the
expert system capabilities of the SCA System (IARIMA) may not identify
an optimal first moment model.

Use the radio button controls to select the estimation method for Box-
Jenkins ARIMA model estimation. The default method is conditional
estimation. You may consider using the exact method when the first
moment model contains moving average parameters.

By default, all available data will be used to identify and estimate time
series models for the first moment and second moment equations. If you
need to select a specific range of data to analyze, you can do so by using
the beginning and ending estimation range controls.

If your series contains fewer than 10,000 observations, all dates (or
observation numbers) will be shown in the dropdown list. If your series
contains 10,000 observations or more, you will receive a message
indicating that memory is being conserved and short indexing is being
used. In this case, only the beginning and ending observation number is
provided in the dropdown list. To modify the estimation range, type the
range in the dropdown list.

If you purchased the SCAB34S Applet Collection, you can generate high-
resolution graphics plots of the original series, residuals, and squared
residuals. The graphics plots will be displayed on the screen in an
interactive manner until all plots have been created. You must press the
Enter-button on your keyboard or click on the graph to step through the
graphics tasks. The graphs are also saved in your working directory as
Windows Meta Files (*.wmf). You may view these files after they have
been created in the Graphs tab.

Depending on the tab you are currently working in, clicking on the Back
button will move you one tab to the left. If you are in the left-most tab,
Automatic Two-Pass Method tab, you will exit into the ARCH/GARCH
Data Viewer dialog box. There, you may choose a new SCA data macro
and re-enter the ARCH/GARCH Modeling Environment, or leave the
ARCH/GARCH Modeling Environment entirely.

Exits the ARCH/GARCH modeling environment.

Executes an automatic two-pass ARCH/GARCH analysis. When
completed, you will be automatically positioned in the Results tab.
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The actual analyses and modeling tasks are performed in the SCA Statistical System. WorkBench
automatically generates a command file (analysis macro) for the SCA System based on your menu
choices. When you click on Execute, an analysis macro, named GARCH.MAC, is automatically
submitted to the SCA Statistical System. The results are returned to WorkBench for display. This
GARCH.MAC file may also be executed from the System -> Run SCA with Macro menu once it is
created from the ARCH/GARCH modeling environment. However, you may wish to save it under
a new name to preserve it for future use. The GARCH.MAC file is a temporary file used in the

ARCH/GARCH modeling environment.

executed.

It is overwritten by WorkBench each time a model is

An example of the GARCH.MAC analysis macro generated for the SCA System is presented

below:

==ALLMACRO
ASSIGN FILE 12. EXTERNAL
CALL D_AA. FILE IS 12.
CALL ANALYSIS
RETURN

==ANALYSIS

SELECT D_AA. SPAN IS (1,2528).

IDEN D_AA.

IARIMA D_AA. NAME IS MOMENT1. @

HOLD RESID(RES).

RES=RES/STD(RES)

ACF RES.

RES2=RES**2

IDEN RES2.

IARIMA RES2. NAME MOMENT2
RETURN

"findatOl.mad".

Regression Components

The Regression Components dialog box is displayed when the user clicks on the Regressors
button. It is often of interest to examine the behavior of a series based on its relationship to leading
indicators or other stochastic variables. The Regression Components dialog box provides a facility
for the user to incorporate regression variables in the first moment model while entertaining a
GARCH process in the second moment model.

ui. Regression Components (GARCH Model) @

Series

KN K [ K (K K

Lags
Differencing g 4 > 3 4 5 6 7 8 9 10 11 12
[ rrrrrrO e rrrrr
[ rrrrrrO e rrrrr
[ rrrrrrO e rrrrr
[ rrrrrrO e rrrrr
[ rrrrrrO e rrrrr

Cancel
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The above dialog box is used to add/delete/modify the explanatory variables in the first moment
model for the Automatic Two-Pass Method, User-Directed Two-Pass Method, and User-Directed
One-Pass Method tabs. Since the Regression Components dialog box is a shared among the
various methods, the regressor variables will remain in all models until overwritten by the user.

The explanatory variables and their associated lags specified in the Regression Components
dialog box are used in the starting model under the automatic two-pass method. A backward step-
wise algorithm is used to delete insignificant terms from the model. Regression coefficients that
are not specified in the starting model are not considered in the automatic two-pass method.

For the user-directed methods, the explanatory variables and their associated lags are controlled
by the user. If a regression coefficient is not significant, it will remain in the model.

5.3.2 User-directed two-pass method

This tab provides a graphical user interface that you can use to manually specify Box-Jenkins
ARIMA models for both the first moment model and the squared standardized residuals from the
first moment estimation. The SCA System is used to estimate the models based on the two-pass
method.

If you use this tab, you typically need to graph the series being modeled and perform some
preliminary identification procedures. It is recommended that you use the Graph -> Run
SCAGRAF with Data menu to plot the series against time, and inspect the ACF and PACF plots for
identification purposes.

After you specify a model for the first moment model, click on the Execute button to estimate the
model and generate diagnostic information for the first moment model. The residuals from the first
moment model are automatically standardized and squared. The ACF and PACF plots for the
squared standardized residuals are provided in the output. Based on this information, you may
specify the second moment model. If you have purchased the SCAB34S Applet Collection, you
may also automatically generate various presentation quality graphics and diagnostics by selecting
the Show/Create Graphs checkbox.
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Menu Item Description

Date Variable Use this drop-down list to specify the date variable associated with your
series. If your SCA Data Macro contains a variable named "DATE", it is
automatically assigned by SCA WorkBench.

If you have an alternative index variable or date variable, you may select it
from the drop-down list. If your SCA Data Macro does not contain a DATE
variable, leave the dropdown list empty. WorkBench will then use the
observation number as a date index.

If your time series is more than 10,000 observations, WorkBench will not
use your DATE variable for indexing. Instead, observation number will be

used.

Dependent Use this drop-down list to specify the time series that you wish to analyze.

Variable

Regressors Click on the Regressors command button to select explanatory variables
to be used in the first moment equation. The regression variables selected
in the Regressors dialog box are used in all models (one-pass and two-
pass tabs) until the user removes them from the model.
Unlike the automatic two-pass method, the user-defined two-pass
modeling method does not drop insignificant variables or lags from the
model.

First Moment This frame organizes various controls that you may use to specify a Box-

Equation Jenkins ARIMA model for the first moment equation.
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Second Moment This frame organizes various controls that you may use to specify a Box-

Equation Jenkins ARIMA model for the second moment equation.
Estimation Use the radio button controls to select the estimation method for Box-
Method Jenkins ARIMA model estimation. The default method is conditional. You

may consider using the exact method when you first moment model
contains moving average parameters.

Estimation By default, all available data will be used to identify and estimate time

Range series models for the first moment and second moment equations. You
may reduce the range of your data by using the beginning and ending
estimation range controls.

If your series contains fewer than 10,000 observations, all dates (or
observation numbers) will be shown in the dropdown list. If your series
contains 10,000 observations or more, you will receive a message
indicating that memory is being conserved and short indexing is being
used. In this case, only the beginning and ending observation number is
provided in the dropdown list. To modify the estimation range, type the
range in the dropdown list.

View Graphics If you purchased the SCAB34S Applet Collection, you can generate high-
resolution graphics plots of the original series, residuals, and squared
residuals. The graphics plots will be displayed on the screen in an
interactive manner until all plots have been created. You must press the
Enter-button on your keyboard or click on the graph to step through the
graphics tasks. The graphs are also saved in your working directory as
Windows Meta Files (*.wmf). You may view these files after they have
been created in the Graphs tab.

Back Depending on the tab you are currently working in, clicking on the Back
button will move you one tab to the left.

Exit Exits the ARCH/GARCH modeling environment.

Execute Executes an automatic two-pass ARCH/GARCH analysis. When
completed, you will automatically be placed in the Results tab.

Regression Components

The Regression Components dialog box is displayed when the user clicks on the Regressors
button. It is often of interest to examine the behavior of a series based on its relationship to leading
indicators or other stochastic variables. The Regression Components dialog box provides a facility
for the user to incorporate regression variables in the first moment model while entertaining a
GARCH process in the second moment model.
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The above dialog box is used to add/delete/modify the explanatory variables in the first moment
model for the Automatic Two-Pass Method, User-Directed Two-Pass Method, and User-Directed
One-Pass Method tabs. Since the Regression Components dialog box is a shared among the
various methods, the regressor variables will remain in all models until overwritten by the user.

5.3.3 User-directed one-pass method

This tab provides joint estimation of various ARCH/GARCH models. The models supported
include ARCH, GARCH, Innovational GARCH (IGARCH), GARCH-M, Exponential GARCH
(IGARCH), Glosten GARCH (GJR-GARCH), Threshold GARCH (TGARCH), and Bivariate
GARCH. In addition, the ARCH, GARCH, IGARCH, and GARCH-M models may be estimated
with a nonnormal error distribution. Supported error distributions include Gaussian (Normal),
Student’s t-distribution, Standard Cauchy, and General Error Distribution.

More detailed descriptions of these modeling approaches are discussed in the SCA documents,
“General Autoregressive Conditional Heteroscedastic (GARCH) Modeling Using the SCAB34S
NONLIN and SCA WorkBench” and “ARCH/GARCH and Other Nonlinear Capabilities in the
SCAB34S Applet Collection”.

You must have the SCAB34S Applet Collection installed on your computer to invoke capabilities found on this tab.
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Below is a summary of the features found on the User-Directed One-Pass Method tab.

Menu Item Description

Date Variable Use this drop-down list to specify the date variable associated with your
series. If your SCA Data Macro contains a variable named "DATE", it is
automatically assigned by SCA WorkBench.

If you have an alternative index variable or date variable, you may select it
from the drop-down list. If your SCA Data Macro does not contain a DATE
variable, leave the dropdown list empty. WorkBench will then use the
observation number as a date index.

If your time series is more than 10,000 observations, WorkBench will not use
your DATE variable for indexing. Instead, observation number will be used.

Dependent Use this drop-down list to specify the time series that you wish to analyze.
Variable
Regressors Click on the Regressors command button to select explanatory variables to

be used in the first moment equation. The regression variables selected in
the Regressors dialog box are used in all models (one-pass and two-pass
tabs) until the user removes them from the model.

Unlike the automatic two-pass method, the user-defined one-pass modeling
method does not drop insignificant variables or lags from the model.

First Moment This frame organizes various controls that you may use to specify a model
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for the first moment equation. Based on the model option you select, the first
moment and second moment frames may show additional options for a
particular model.

This frame organizes various controls that you may use to specify a model
for the first moment equation. Based on the model option you select, the first
moment and second moment frames may show additional options for a
particular model.

The radio buttons in this frame allow you to select the type of model you
want to use. More details on ARCH/GARCH modeling and its extensions
may be found in, “ARCH/GARCH and Other Nonlinear Capabilities in the
SCAB34S Applet Collection”.

Displays the first moment and second moment forecasts for select models.
Set NFCSTS equal to the number of forecasts you wish to compute from the
end of the sample.

Starting values are very important in nonlinear estimation. If you should
experience any problems in estimation (e.g., convergence), you may try
using the simplex method option to refine your starting values. Also, the
GARCH-M model provides a NOSQRT option which controls whether or not
to take a square root of the second moment during estimation.

You may also override the default starting values, parameter constraints, and
estimation settings in Advanced Options/Settings section.

By default the underlying error distribution is assumed to be Gaussian
(Normal). However, returns data often follow non-normal error distributions
due to the higher influence of negative news in the market. You may
estimate select GARCH models using an alternative Student t-distribution,
Standard Cauchy distribution, or General Error distribution. If the Non-
normal (Estim) option is selected, the degrees of freedom is estimated as a
parameter in the GARCH model.

By default, all available data will be used to identify and estimate time series
models for the first moment and second moment equations. You may select
the portion of data to analyze by using the beginning and ending estimation
range controls.

If your series contains fewer than 10,000 observations, all dates (or
observation numbers) will be shown in the dropdown list. If your series
contains 10,000 observations or more, you will receive a message indicating
that memory is being conserved and short indexing is being used. In this
case, only the beginning and ending observation number is provided in the
dropdown list. To modify the estimation range, type the range in the
dropdown list.

If the Detailed Model Display option is selected, the raw output from the
SCAB34S product is provided. It is recommended that you do not select the
Detailed Model Display unless there is reason to inspect the detailed
convergence output or Hessian matrix. This frame also allows you to turn on
diagnostics for testing model adequacy and for identifying the first moment
and second moment equations. The following diagnostics are available:
LaGrange Multiplier ARCH test, ACF, PACF, and Modified Ljung-Box
Statistics. If you also select Create Graphs, all graphs will be produced
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silently and may be viewed on the Graphs tab. If you also select Show
Select Graphs, the time plots of the original Y, the residuals, and the
conditional standard deviation series will be displayed on screen. These
graphs may still be viewed from the Graphs tab.

View The view frame allows you view the basic model information or view
advanced options and settings pertaining to the one-pass ARCH/GARCH
modeling tab. Under the advanced options view, you have full control over
parameter constraints and estimation settings.

Back Depending on the tab you are currently working in, clicking on the Back
button will move you one tab to the left. If you are in the Automatic Two-
Pass Method tab, you will move to the ARCH/GARCH Data Viewer dialog
box where you may choose a new SCA data macro or leave the
ARCH/GARCH Modeling Environment.

Exit Exits the ARCH/GARCH modeling environment.

Execute Executes ARCH/GARCH model estimation using a one-pass method (i.e.,
joint estimation). When completed, you will automatically be placed in the
Results tab.

SCA WorkBench generates the commands to perform ARCH/GARCH modeling and analysis.
The commands are generated based on your menu choices. When you click on Execute, a
command file named “garch.b34” is automatically generated and submitted to the SCAB34S
NONLIN module. The results are returned to SCA WorkBench for display.

Once a command file is generated, it also may be executed from the System -> Run SCAB34S
Applet Program File menu item. However, you may wish to save the “garch.b34” file to a new
name first. The “garch.b34" file is temporary and is overwritten by SCA WorkBench each time you
execute a GARCH procedure. You may rename the command file as an option on the Results tab.

Select the type of ARCH or GARCH model that you want to use by clicking on a radio button in the
“Model Type” frame. The parameters for both the first moment model and the second moment
model can be set by using the spinner buttons next to the parameter text boxes. If multiple orders
of a parameter are specified, the orders must be comma-delimited. This is automatically handled
by WorkBench when you use the spinner buttons.

You may also specify models that skip lags (not full rank). For example, instead of an ARCH(1,2,3,4) model, you can
specify an ARCH(1,4) model. To override a full rank model, simply delete the unwanted lags directly in the parameter
text box.

Advanced Options/Settings View

The advanced options and settings area allows you to specify alternative starting values,
parameter constraints, estimation options, and lags to use for diagnostic tests.
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To constrain parameter estimates, make changes directly to the LCL (lower bound) and UCL
(upper bound) cells. To override the starting values for parameters, make changes to the Init. cells.
Once you modify a value in a grid, the Bypass checkbox(es) will indicate that you are overriding the
default settings. To reset the default starting values or constraints, uncheck the Bypass
checkbox(es).

Some starting values (constants in the first moment and second moment model, and
autoregressive terms in the first moment model) have numeric values specified. Others indicate
MEAN, Var(Res), and OLS instead. The latter case indicates that the starting estimates are set as
the mean of the series, variance of the standardized residuals, or they will be determined by
Ordinary Least Squares estimation (lagged regression) at run time.

If you make a mistake overriding a cell with run time options (e.g., MEAN), you will not be allowed to re-type these key
words in the cells. Instead, you should uncheck the Bypass checkbox and re-enter your changes.

The parameter labels used in the advanced options/settings are slightly different from the
parameter labels in the SCAB34S NONLIN output. The NONLIN module provides a column for
the parameter label (e.g., MA) and a separate column for the order of the parameter (e.g., 1). The
convention of WorkBench is to combine the parameter label and order. Please note these
differences when evaluating model results from the NONLIN module or changing parameter
settings from WorkBench.

Regression Components

The Regression Components dialog box is displayed when the user clicks on the Regressors
button. It is often of interest to examine the behavior of a series based on its relationship to leading
indicators or other stochastic variables. The Regression Components dialog box provides a facility
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for the user to incorporate regression variables in the first moment model while entertaining a
GARCH process in the second moment model.
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The above dialog box is used to add/delete/modify the explanatory variables in the first moment
model for the Automatic Two-Pass Method, User-Directed Two-Pass Method, and User-Directed
One-Pass Method tabs. Since the Regression Components dialog box is a shared among the
various methods, the regressor variables will remain in all models until overwritten by the user.

MAX LAG in ML Sum

The item, MAXLAG in ML Sum under the estimation settings grid is important. WorkBench will
attempt to set this value to the number of missing (undefined) residuals anticipated by the model
being estimated. You may need to increase this value if WorkBench is unable to guess the
number of missing residuals correctly. An indicator of such a condition is the functional value in the
output. If it is extremely large, an undefined residual may be present during the computation of the
sum of the maximum likelihood function. A missing value (or undefined residual) takes on a large
value in the SCAB34S NONLIN product.

Bivariate GARCH Model Specification

Click on the Specify button to expose the dialog box to build a Bivariate GARCH model. That
dialog box is slightly more complicated than the univariate GARCH model specification since it
involves two equations for both the first moment and second moment. Below, the Bivariate
GARCH model specification form is displayed.

The CMAXF2 nonlinear estimation routine in SCAB34S is used to estimate Bivariate GARCH
models scripted from SCA WorkBench. The CMAXF2 routine has an advantage over other
programs. Specifically, other programs allow parameters in the second moment equation to cross
over into the inadmissible zone. In such cases when the offending parameter becomes negative, it
causes inevitable problems when a LOG is taken on the parameter or the parameter is used in a
division operation. The CMAXF2 command allows parameters of the second moment equation to
be constrained so that it will not enter the inadmissible zone. SCA WorkBench sets the constraints
to satisfy this condition by default. The user can bypass the default constraints by changing the
LCL and UCL bounds in the Advanced Options/Setting tab
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*, Bivariate GARCH Model Specification

Series #1 |ppLN > Differencing:
Series #2 |sps0n - Differencing:
First Moment Equation Second Moment Equation
Awteregreriive Faramefers ARCH Paramefers
Series 11 Senes #2 Series #1 Senes #2
Sernes #1 |1' 2 |2 Sernes #1 |1 |
Series #2 | | Series #2 |1 |1
Moving Average Paramelers GARECH Paramefers
Series #1 Senes #2 Series #1 Senes #2
Sernes #1 | | Sernes #1 |1 |1
Sernies #2 | | Sernies #2 |1 |1
GARCH M Farameters Lonstant Faramelers
Series #1 Series #2 Series #1 Series #2
Sernies #1 | | Include Constant v v
Senes #2 | |
Fonsfant Faramefers )
Rho Options
Sernes #1 Senes #2 [~ Constrain Rho to be negative
Include Constant e
nelude ~onsian W W [~ Estimate Rho as time varying
Cancel

The Bivariate GARCH model that is specified is saved in memory until it is either overwritten by a
new model specification or the ARCH/GARCH Analysis session is ended.

The starting values for Bivariate GARCH models are critical to estimation. It is recommended that
careful thought go into selecting these values. For example, if a time varying correlation model is
to be estimated, it is suggested to first estimate the model with constant correlation and then use
the final estimates of that model as starting values for the time-varying correlation model.

Examples of Bivariate GARCH modeling is provided in the more detailed document provided by
SCA titled, “General Autoregressive Conditional Heteroscedastic (GARCH) Modeling Using the
SCAB34S NONLIN and SCA WorkBench”. The examples in that document were created from the
original work of Tsay (2002) in his book, “Analysis of Financial Time Series” published by Wiley.
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5.3.4 Results

The results tab provides a convenient facility to view output from ARCH/GARCH model estimation.
It also allows you to view the input commands for the SCA Statistical System (two-pass methods)
or SCAB34S Applet Collection (one-pass method). If there are errors during the one-pass GARCH
estimation, you can view the log file for a detailed account of all commands executed and error
messages.

ARCH/GARCH Modeling Environment

!

DateVanable [if any]  Dependent W ariable: Apply Transfolmation:lNDNE ﬂ
| = Jos -
Automatic Two-Pass Method] User-directed Two-Pass Method ] User-Directed One-Pass Methad  Results l Graphs ]
A
Nonlinear Estimation Summary: GARCH Model
Number of observations: ZEZE
Number of iterations: 40
Number of Function Evals =lu)
Number of Gradiant Ewvals 41
NMumber of Terms Dropped: 1
Final Functional Walue: 25947 610
1/Condition of Hessian: 0.16433E-08
AIC (Based on LLF): —Z0194_EF71E0134
Paramster Order Coefficient Std. Err. t-Valus p-Valus Comments
Cl a 0.00077068 0.00033882 z2.27 0.0z30 CONZ_1
CE a 0.0000Z083 0. 000004580 4 27 0. 00ad CONS_z
ARCH 1 0.07808543 0.014183E7 E.E0 0.0aaa GML
GARCH 1 0.88123981 0.0Z475Z05 24.78 0.0aaa GAL
Standardized Error Distn. : Normal Distribution
Sum of Squared Residuals 0.83838675
Wolatility of Variance H O.1&6125477
Unconditional Variance H 0.0003383¢
Unconditional Standard Dev: 001835452
“
4 ¥
f* Yiew GARCH Output File -
<=Back Exit " Wiew GARCH Input Commands QE"N Execute
™ Wiew GARCH Log File Save
Menu Item Description
View GARCH Displays the ARCH/GARCH modeling results and tabulated diagnostics.
Output File
View GARCH Displays the input commands submitted to either the SCA System or
Input SCAB34S NONLIN module. You can modify the commands directly in this
Commands window and submit the modified command file by clicking on the Execute
button.
View GARCH Displays a detailed command and error log for jobs submitted to the
Log File SCAB34S Applet Collection: NONLIN module.
Print Send information displayed in the viewer to the printer.
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Save Saves the information in the viewer to a file. You may want to use this
feature to save the modeling script with intentions of executing it later from
the System -> Run SCA with Macro menu, or the System -> Run SCAB34S
Program File menu.

Execute While you are in the Results tab, if you click on Execute, you will send the
information in the viewer to the SCA System or SCAB34S NONLIN module
for processing.

5.3.5 Graphics

The Graphics tab provides a facility to view high-resolution plots that were generated by the
SCAB34S Applet Collection. If you previously selected the Show/Create Graphs option, the
individual graphs will initially be displayed on screen. When you click on the graph, the next
generated graph will appear until all graphics have been created. As the graphs are displayed,
they are also being saved as Windows Meta Files using fixed names such as “yvar.wmf” or

“acfy.wmf”.
ARCH/GARCH Modeling Environment E
D ate Variable [if any]  Dependent Yariable: Apply Transformation: | WOMNE ﬂ
| x| o~

Autornatic Two-Pags Method] Uszer-directed Two-FPazs Method ] UserDirected One-Pass Method ] Results Graphs l

Yfar | Resid | Std Fesid Sima | Time Fiot ot sign a@

s —

040 -

0%+ —

03 -

FEO—@

0x 4 —

0@ -

Graph file:  sigma. wmf 01 |

010 —

Load Graph from file | -0 _

o <00 1000 1500 2000 2cm
abs

<=Back E it Frint
Save [:%

Save the current graph to a J Send the graph
new file name in Windows to the printer.
Meta File format.

You can review all created graphic files by selecting the graph from the set of radio buttons
provided in the small tabbed area to the right of the viewer control. In the example below, we are
viewing the time plot of the dependent variable named PI. The name of the graphic file (yvar.wmf)
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is displayed for reference. Since the graphs are saved to fixed file names, they are overwritten
each time you generate a new set of graphs from the ARCH/GARCH modeling environment. If
you wish to save the graphic file for future reference, please use the Save button on this tab to
copy the file to a new name. Please do not rename the file extension because the Save button
only renames the file. It does not convert it to a new format. You can view those renamed files by
using the Load Graph from File facility. You may send the graph to the printer by clicking on the
Print command button.
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Chapter

6

SCA WorkBench Graphical User Interface for
Multivariate Adaptive Regression Splines

6.1 GUI Interface for MARSpline Modeling

SCA WorkBench provides a graphical user interface to the B34S ProSeries Econometric System
for Multivariate Adaptive Regression Spline (MARSpline) modeling, evaluating MARS model
forecast performance, and comparing MARS models to linear regression models using OLS,
MINIMAX, and L1 estimation methods. The use of the MARS acronym in this document is solely
intended as a reference to the methodology of multivariate adaptive regression splines. SCAB34S
SPLINES integrates the General Public License (GPL) code from Trevor Hastie and Robert
Tibshirani for multivariate adaptive regression splines modeling. These routines were coded from
scratch by the authors and do not use any of Friedman’s routines.

A major assumption of any linear process is that the coefficients are stable across all levels of the
explanatory variables and, in the case of a time series model, across all time periods. Multivariate
adaptive regression splines is a very useful method of analysis when it is suspected that the
model's coefficients have different optimal values across different levels of the explanatory
variables. There are many theoretical reasons consistent with this occurring in many different
applications including energy, finance, economics, social science, and manufacturing. As an
example of when MARS modeling may prove useful, consider electricity load forecasting. A
significant portion of electricity demand (or load) can be explained when outside ambient
temperature increases to a point when temperatures inside homes become uncomfortable and air
conditioning units are used for cooling.

If this simple relationship is graphed using contribution charts, we would be able to visualize one or
more thresholds where the slope of electricity load changes based on the level of temperature.
Beside temperature, the day of week and the hour of day also effect residential electricity load.
During work days, if no one is at home to turn up the air conditioning on a hot day, electricity
demand is less impacted. The impact of a hot day on electricity load may not be fully realized until
the evening hours when families return back home. Therefore, we may also consider that there is
an interaction between time and temperature.

Friedman (1991) originally introduced multivariate adaptive regression splines methodology. He
shows how to systematically identify and estimate a MARS model whose coefficients differ based
on the levels of the explanatory variables. Lewis and Stevens (1991) discussed the application of
MARS models on lagged values of a time series as Adaptive Spline Autoregression (ASTAR). The
ASTAR model in later published work is also referred to more generally as Time Series Multivariate
Adaptive Regression Splines (TSMARS). The SCAB34S SPLINES product is applicable to data
organized in both cross-sectional and time series formats.

The breakpoints or thresholds that define a change in a model coefficient are termed spline knots
and can be thought of similar to a piecewise regression. An advantage of the MARS approach is
that the spline knots are determined automatically by the procedure. In addition, complex
nonlinear interactions between variables can also be specified. The MARS model is particularly
powerful in situations where there are large numbers of explanatory variables and low-order
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interaction effects. The equation switching model, in which the slope of the model abruptly changes
for a given value of the X variable, is a special case of the MARS model.

Please refer to the document, Multivariate Adaptive Regression Spline Modeling Using

SCAB34S SPLINES and SCA WorkBench, for a more detailed explanation of MARS models
supported through the SCA WorkBench interface and extensions using the B34S matrix
programming language. MARS modeling and other comparative modeling methods supported in
the B34S ProSeries Econometric System can be found in the text book by Houston H. Stokes,
Specifying and Diagnostically Testing Econometric Models, Second Edition.

6.2 Data View for MARS Modeling

When you enter the MARS Modeling environment, you must select an SCA data macro (*.MAD)
as a data source. If your data is organized in plain ASCII format, WorkBench will automatically
convert it into a temporary SCA data macro. The temporary file is then accessible from the file list
box. To view files with extensions other than MAD, type the pattern you want to view in the data
macro text box. For example, all DAT files in the working directory can be viewed by typing
“* DAT” in the data macro text box. Once you select an ASCIl data file from the list box,
WorkBench will detect that and prompt you as to whether you would like to create a temporary
SCA data macro.

The following dialog box is displayed when you select the Multivariate Adaptive Regression Splines
item from the Apps menu in WorkBench. Here, the “ELOAD” data macro is selected and its
content previewed. This data macro contains daily electricity load (DAYLOAD), average daily
temperature (TEMPERTR), day of week indicator (DOW), and day of week dummies (D1 to D6).
The ELOAD.MAD file can be found under the TSERIES folder under the CASCAWORKB

directory.
) l— ==DATAL A
Data Macto: |EL0AD.mad INPUT DATE, DAYLOAD, TEMPERTR, DOW, D1, D2, D3, D4, D5, DE. @
Lizt of Awailable Data Files in PREC DOUE, DOUE, DOUE, DOUE, DOUE, DOUE, DOUE, DOUE, DOUB, DO
Wwiorking Director [Click on filel: FORMAT FREE(Ll,13Z).
12580101 165991 30.0L ¢ 0O 0 O 1 0O 0
Eh%isg‘m%?d Al |issgoloz 185213 3.3 E o 0 0 0 1 0
DLRABLE mad 19580103 138488 46.95 & 0 0 0O o0 0O 1
D CHEMP. mad 12980104 125174 50.27 7 0O 0 0 0 0O 0
ELOAD mad 12580105 137993 56.4% 1 1 0 0O @O 0O 0
GASHOIL mad 12980106 1234406 6£3.46 Z 0O 1 0 0 0O 0
HTWTHE.mad 12580107 134957 66.6%9 3 0 0 1 o0 0O 0
IMDUSTRY.mad 12980108 124449 &£5.34 4 0 0 0 1 0O 0
JUICEDAT .mad bt 19980109 133349 54.88 5 0 0O 0O 0 1 0
12980110 126208 42.%92 & 0 0 0 o0 0O 1
Procedure: Im 19980111 135783 43.51 7 0 0O 0O 0 0O O
12980112 148403 48.5% 1 1 0 0O 0 0O 0
19980112 143644 G2, 51 Z 0O 1 0 0 0O 0O
12980114 162405 42.22 2 0 0 1 0 0O 0 3
LCancel | < S
Hext >>
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Note that large SCA data macro files may not be fully displayed in the preview area. If the file reaches a certain size,
only the comment lines (those lines beginning with “C " or “—*) are displayed in the preview area. Although complete
information may not be displayed, there is no limit to the number of observations in a series analyzed through the
MARS Modeling environment.

The features for the Data Viewer and Selector are summarized below.

Menu ltem
Data Macro

List of Available
Data Files ...

Procedure

Preview

Cancel

Next

Description

This text box allows you to set a filter for the files you want to view
in your working directory. By default, the filter exposes all files with
the extension *.mad in your working directory. When you select a
file by clicking a file name in the list, that file will be displayed in the
Data Macro text box.

If your data is in plain ASCII format, WorkBench automatically
converts it to an SCA Data Macro with a temporary name. You
can then use the temporary SCA data macro to proceed with the
MARS Modeling Environment. Simply type the name of your plain
ASCII data file in the text box to activate this feature.

Provides a list of SCA data macro files. You must select a data
macro file in order to continue in the MARS modeling environment.

If your data macro file contains more than one data procedure,
select the appropriate procedure from this drop-down list.

Click on the Preview button to view the content of your data file.
Please note that the view box is limited to 64k bytes. In the event
your data file exceeds 64k bytes, only a portion of the file will be
displayed or only the comment lines in the file will be displayed.
This will not cause your data file to be truncated when using the
MARS modeling environment.

Exits the MARS Data Viewer.

After selecting the SCA data macro file and procedure, click on the
Next button to proceed.
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6.3 MARS Modeling Environment

The MARS Modeling Environment contains five tabbed sections. These tabbed sections are:

Model
— specify the MARS model

Options
— frequently used options for MARS model estimation and the display of output

Validation
— specify holdout sample for model validation, OLS comparison, and prediction performance

Results
— displays output files, input commands, and error logs

Graphs
— displays various diagnostic graphs for the dependent variable and residual series

150



6.3.1 Model Specification

This tab is central to specifying the variables and lagged components of the MARSPLINE model.
Use the dropdown combo boxes to select your dependent variable and independent variables.
Click on the Add button to add an independent variable component to the model. The
components will appear in the Model Components grid as they are added. In the example below,
DAYLOAD is selected as the dependent variable. TEMPERTR is selected as an independent
variable with a contemporaneous effect and a lag 1 effect. The lags are specified in the Lags
textbox. Multiple lags for explanatory variable components can be specified using the word “TO” to
separate contiguous lags (e.g., 0 TO 1) or commas to separate non-contiguous lags (e.g., 0, 1, 3).

A component may be deleted or modified by placing your cursor on the specific grid row and then
by clicking on the Del or Edit buttons. If you click on Edit, the Add button will be replaced by the
Mod button. You may make changes using the dropdown combo box for the independent variable
and other components in the Specification frame. Click on the Mod button to complete the
modification.

"
MARSpline Medeling Envircnment @
Model T Optiong T Walidation T Reszlts T Graphs

Specification Model Components
. Do - “War Name |Lags [War Type | Restriction | Categories
Dependent Yariable: TEMPERTR  {0to1} Randam na na
r ™ Protit DaYLOAD i1} Randam na na
DAYLOAD 10} Categorical CATMORES  Awto
Independent ¥ ariable: DavYLOAD :"

Lagsleg.Tte 3 —o Add Edt| Del| Clear Save | Recal

Set Data Range

Date Yariable (if ary) | DATE :l'

Begin: 119980101 = | |1
End: [1gagizsn «| [730

<=Back | E it | Execute

The features of the Model specification tab are presented below.

Menu Item Description
Specification This frame organizes various controls that you may use to specify
Frame MARSPLINE model components including the dependent variable,

independent variables, and lag coefficients.

If a categorical variable is specified for an independent variable, the
MARSPLINE routine will automatically identify it as categorical
when it is processed.
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Dependent
Variable

Probit
Checkbox

Categorical
Checkbox

Independent
Variable

Lags

Add

Model
Components
Frame
Model

Component
Grid

Edit

Del

Clear

Use this drop-down list to specify the series that you wish to
analyze.

Specifies that the independent variable is a 0-1 variable. When
specified, the MARSPLINE model estimates the probability of
success/failure based on the independent variables in the model.

Specifies that the dependent variable is a categorical variable.
When specified, the application will automatically determine the
number of categories (must be coded as integer) and expand the
categorical variable into multiple binary (0-1) variables.

Use this drop-down list to specify a random or categorical
regressor variable component in the model.

Specifies the lag parameters associated with a random variables or
categorical variables. A categorical variable may contain more
than one lag parameter; however only one lag specification may be
added to the model at a time. For random variables, multiple lag
parameters may be added to the model as a group. Multiple lags
may be specified using the “TO” keyword to separate contiguous
lags. Individual lags may be separated by commas. For example,
the user could specify contiguous lags as “0, 1, 3" oras “0 TO 1, 3".

Clicking on Add appends a nhew component to the MARSPLINE
model which is displayed in the model component grid. Multiple
instances of the same independent variable may be added to the
model as long as the lag operators are unique. For example, in the
above form, the user could have optioned to specify the
TEMPERTR{0} and TEMPERTR{1} components separately.

The model components frame organizes form controls to display
the MARSPLINE model components in a grid format, as well as to
edit and delete model components.

The components of the MARSPLINE model and their attributes are
displayed in this grid. The first column displays the independent
variable name, the second column displays the individual or
grouped lag operators within braces, the third column indicates
whether the independent variable is predetermined as random or
categorical, the fourth and fifth columns are not used at this time.

The user can modify a model component by first placing the mouse
cursor on the grid row of interest and then clicking on the Edit
button. The Specification Frame will reflect the current attributes of
the model component and the Add button will be replaced by the
Mod button. Make the necessary changes in the Specification
Frame and then click on the Mod button to complete the changes.

The user can delete a model component by placing the mouse
cursor on the grid row of interest and then clicking on the Del
button.

Clears all model components from the model component grid.
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Save Saves the information in the model component grid to a specified
tab-delimited file.

Recall Recalls the model component grid information from a specified tab-
delimited file created (see Save option above).

Set Data Range  This frame organizes form controls related to how the data is

Frame indexed (by date or none), and what data span is modeled and
analyzed.
Date Variable Use this drop-down list to specify the date variable associated with

your series. If your SCA Data Macro contains a variable named
"DATE", it is automatically assigned by SCA WorkBench.

If you have an alternative index variable or date variable, you may
select it from the drop-down list. If your SCA Data Macro does not
contain a DATE variable, leave the dropdown list empty.

WorkBench will then use the observation number as a date index.

If your time series is more than 10,000 observations, WorkBench
will not use your DATE variable for indexing. Instead, observation
number will be used.

Begin Span Use the Begin drop-down list to omit observations from the
beginning of a time series being analyzed.

End Span Use the End drop-down list to omit observations from the back of a
time series being analyzed.

Back Depending on the tab you are currently working in, clicking on the
Back button will move you one tab to the left. If you are in the
Model tab, you will move to the MARSPLINE Data Viewer dialog
box where you may choose a new SCA data macro or leave the
MARSPLINE Modeling Environment.

Exit Exits the MARSPLINE modeling environment.

Execute Executes MARSPLINE model estimation, validation, linear model
comparison, diagnostics, and graphs by submitting a dynamically
created program script to SCAB34S SPLINES. When completed,
you will automatically be placed in the Results tab.

6.3.2 Model and Diagnostic Options

The Options tab sets the estimation limits placed on a MARSPLINE model, controls the detail of
output and graphics that is produced, and allocates the workspace size of the SCAB34S SPLINES
product. More estimation options are available in the MARSPLINE matrix subroutine that are not
exposed in this MARSPLINE Modeling Environment interface. The user may employ these other
options by directly editing the B34S script generated by WorkBench.
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MARSpline Modeling Environment [&J

Model

T DOptions T Y alidation T Results T Graphs

MARS E stimation Limits

M. Number of knats: [fo
DF (knat optimization]: ’2_ [2 =» Default)

aw. Interactions:

Min. zpan between knats: ’D_ [0 = Automatic)

Diagnostics and Graphics

[v Dizplay output for models [ Create contibution charts

[~ Display forecast table " Leverage on Predicted
[v Show Diagnostics Tables " Leverage of Unit Change
Iv Show Graphics * Additive Contribution

[v tath form madel " Leverage of Knot

wiorkspace Size: (20000000

’1_ [1 => Additive model]

" Cumulative Leverage Unit

<=Back Ezxit Execute
Menu Item Description
MARSPLINE This frame organizes various controls that set options in
Estimation MARSPLINE model estimation. Here, the user specifies the

Limits Frame

Maximum
Number of
Knots

DF (knot
optimization)

Maximum
Interactions

Minimum Span
between Knots

Diagnostics and

maximum number of basis functions (or spline knots) that may be
included in the MARSPLINE model, the degrees of freedom (or
penalty) imposed for knot optimization, and the maximum number
of interactions that may occur between regressor variables. The
minimum span between knot placements is automatically
determined by MARSPLINE.

The maximum number of possible knots limits the number of knots
that may be included in the MARSPLINE model during its selection
process. Increasing this setting allows for a greater number of
basis functions to be evaluated before pruning and sometimes
results in a better performing model. The default is 5.

Sets the number of degrees of freedom charged for unrestricted
knot optimization.

Sets the maximum number of interactions between variables for
any given basis function.

The minimum span allowed between spline knots is automatically
determined by the MARSPLINE subroutine when this option is set
to 0. The number of regressor variables and the number of
observations in the series determine the minimum span between
knots. This setting currently can not be modified by the user.

This frame organizes controls related to the amount of output
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Graphics Frame

Display Output
for Model

Display
Forecast Table

Show
Diagnostic
Tables

Show Graphics

Workspace Size

produced for MARSPLINE estimation and diagnostics. The math
form option will display the model in a form that is easily transferred
into a standard program language. The alternative is a model
displayed in summation form. The contribution chart option
produces contribution (or leverage) charts for all variables that are
used in the final model. If the variable is additive (no interations
with other variables) the companion variables are set to their
median values. If interactions exist, three charts are produced that
set the companion variables to their minimum, median, and
maximum. The vertical axis displays the predicted values when
the target variable takes on a range between its minimum and
maximum while all other variables are held constant to their
median values.

Typically, you want to see the MARSPLINE model summary and
the OLS model summary.

The forecast table displays the original series and the predicted
series for both the MARSPLINE model and OLS models.

Several diagnostics are available for the dependent variable and
the residuals from the estimated models. Among the diagnostics
are a statistical description tables, sample autocorrelation tables,
and Hinich nonlinear testing. The Hinich test wil only be displayed
for residual series greater than 50 cases.

Several graphics are created including time plot of the dependent
variable, Actual vs. Predicted, ACF and PACF plots, and modified
Q-Statistic plot.

The SCAB34S SPLINES product requires its workspace size to be
set when the program is initiated. The default workspace is of
2000000 is adequate to handle moderate size datasets. The user
may increase the workspace size if needed. Please note that
workspace limit is imposed by the amount of available RAM
memory of the computer.
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6.3.3 Model Validation

This tab allows you to evaluate the performance of MARSPLINE model prediction and validate the
MARSPLINE model against a linear regression model method using simple OLS, MINIMAX or L1
estimation. A common problem with most nonlinear modeling methods is over-fitting. Models that
over-fit the data often perform well within the sample, but do substantially worse when predicting
out of sample. The MARSPLINE routine addresses this problem by penalizing overly complex
models; controlling the minimum span between spline knots and allowing the user to set the
number of degrees of freedom for unrestricted knot optimization, among others.

MARSpline Medeling Envircnment [_J&
Model T Options T Validation T Results T Graphs
Validation Settings OLS Method Comparizon Logistic Method Comparison

 to holdout: 19 r [~ Perform comparizon

= .00 o OLS model " Logistic model Use Quasi-Newton

% : : 2 EluE
to holdout  MINIM& model % Probit modsl optimization
r " L1 model " 0LS madel
% Inchude holdout in estimation [compare all obs.] % Probability thresholds [max g-meanl]
™ Inchude holdout in estimation [compare holdout only) Q " Probability thresholds [max g-meanz]

" Exclude haldout in estimation [compare haldout anly) " User-specified probability threshalds)

Prob. Threshold (Truel: [0 501
Prab. Threshold (Falsel: [p 501

<=Eack| Exit | Execute IJ

Although the MARSPLINE modeling approach is well suited to cross-sectional data, it can also be
employed successfully on time series data. Lewis and Stevens (1991) discuss the application of
MARSPLINE models (ASTAR) on lagged values of Y as an alternative to Threshold
Autoregressive (SETAR) models (see Tong, 1983). The MARSPLINE user interface offered in
WorkBench leverages its utility in time series applications by allowing the dependent variable to be
lagged in the model thus addressing some issues related to serial correlation in the data.

The default validation setting compares the in-sample fit of the estimated MARSPLINE model
against the in-sample fit of a simple OLS regression model. All available observations are used to
evaluate fit using root mean squared error (RMSE) and mean absolute percentage error (MAPE)
criteria.

Other options are available to validate the MARSPLINE model. For example, if the user is
primarily interested in evaluating the fit of the model in the later part of the series, a holdout sample
can be specified by typing the number of observations (or percentage) to be marked from the back
of the series. After specifying the holdout, the user can evaluate in-sample fit for the “holdout
period” only by setting the option “Include holdout in estimation (compare holdout only)”. The user
also has two choices to evaluate the prediction performance of the model where the holdout period
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is not used in training the model. Those options are to estimate the model up to the first forecast
origin only or to re-estimate the model at each forecast origin. Note that re-estimating the model at
each forecast origin is computing intensive and the spline knot placements and model structure
may change across the sample period since the knots and variable inclusion is performed
automatically during MARSPLINE estimation.

The MARSPLINE model can be visually examined as a multi-dimensional surface. The
boundaries of this estimated surface are defined by the response of the dependent variable to a
range of levels in the regressor variables. Problems arise from out of sample forecasting when the
values of the regressor variables fall outside their minimum and maximum range in model
estimation. When this occurs, the dependent variable’s responses to these new levels are not
known. Consequently, it is important that the MARSPLINE model be re-examined occasionally
and the model retrained if new maximums or minimums are present in the updated data.

As another validation criterion, the user can compare the improvement of a MARSPLINE model
versus a regression model with the same right-hand side variables. Diagnostics are produced for
both the MARSPLINE and regression models. If the dependent variable is nonlinear in its
response to levels of the regressor variables, the MARSPLINE model should reveal vast
improvement in model fit and out-of-sample forecasting performance criteria.

A confusion matrix is produced for the MARSPLINE-Probit model and the comparison linear model
for evaluating classification power of the models. The user has a choice for determining the
probability cut-off value for classification of positive and negative cases for the final confusion
matrix. The user can allow the system to set the probability cut-off automatically using the
maximum G-MEAN values as the criteria, or using specific cut-off values. If GMEANL is used, the
cut-off will slightly favor True-Positive classifications and if GMEAN2 is used, the cut-off will
consider equally True-Positive and True-Negative classifications. Since the determination of cut-off
probability thresholds is subjective, a table of ratio statistics for a range of cut-off probability values
is also provided in the output.

Menu Item Description

Validation
Settings Frame

This frame organizes controls for specifying a holdout sample for
forecast performance and model validation. It also provides
controls for the user to specify the type of validation for in-sample
or out-of-sample forecasting.

#1to holdout Specifies the number of observations that are to be reserved from
the back of the dependent variable for evaluating forecast
performance. The percentage of the holdout sample relative to the
series length is computed and is displayed in % to holdout.

% to holdout Specifies the size of the holdout sample as a percentage of the
length of the dataset. The actual number of observations reserved
from the back of the series is computed and displayed in # to
holdout.

Compare all obs

Compare
holdout only for
in-sample fit

Compare
holdout for out-
of-sample fit

Evaluate the in-sample fit of the model for all observations.

Evaluate the in-sample fit of the model for the defined holdout
sample only

Evaluate the out-of-sample forecasts defined by the holdout
sample. The model is estimated using observations up to the first
forecast origin only
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OLS Method
Comparison
Frame

Logistic Method
Comparsion
Frame

Perform
comparison

OLS model

MINIMAX model

L1 model

Logistic model

Probit model

Probability
thresholds

This frame organizes controls to validate the MARS model against
a regression model with the same right-hand-side variables used in
the MARSPLINE model.

This frame organizes controls to validate the MARS-Probit model
against a Logit or Probit model with the same right-hand side
variables used in the MARSPLINE model.

By default a comparison is made to MARSPLINE using a simple
OLS regression estimation method if the dependent variable is
random. A comparison is not automatically performed if the
dependent variable is specified as a logistical variable.

Estimates a regression model using the ordinary least squares
(OLS) method.

Estimates a regression model using the MINIMAX method which
minimizes max (abs(Yt —\A(t_l)) . This estimation method is more

sensitive to outliers.

Estimates a regression model using the L1 method which
minimizes sum (abs(Yt - \?t—l))- This estimation method is not as

sensitive to outliers as OLS or MINIMAX.

Estimates a logistic regression model in comparison to a
MARSprobit model.

Estimates a probit regression model in comparison to a
MARSprobit model.

The threshold values for classifying a predicted case as a positive
or negative instance.
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6.3.4 Results

The results tab provides a convenient facility to view output from MARSPLINE model estimation. It
also allows you to view the input commands for SCAB34S SPLINES execution. If there are errors
during estimation, you can view the log file for a detailed account of all commands executed and
error messages.

After the user executes the MARSPLINE model application by clicking on the Execute button,
SCAB34S SPLINES will display a graph of the actual versus fitted data. This indicates that the
MARSPLINE procedure has completed. The user should click anywhere on the graph (an
example is shown below) to close it.
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| | l
100000 <
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Obs

After the graph disappears, the user will be placed on the Results tab of the MARSPLINE Modeling
environment where the output is listed.
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MARSpline Medeling Envircnment

Model T Optionz T ‘W alidation T T Graphs

** Prediction I—‘er;‘;;mance Criteria o i

MRRS BMSE: 4{-94?;;9475237409 o

MARS MREE: 2.1500538Z20039357

Descriptive Statistics Table - MARRS Residuals

Number of Cases o s

Minimum Value —-14772 058828

Maximum Value 481591 _.3945715

Mean 0.000000

Standard Deviation 4598 . 0Z281%

Skewness 2.40000%3

Furtosis : 13.1178€5 L

Cumulant (&th Order): 1441 .43502¢ =

First Quartile : —-Z750.055984¢

Third Quartile 20859.7113&7

Hinich82 Bi—Spect;:u:l Nonlinear Tests — }_'I.;_;S Residuals

_f - n 2 i
o View MARS Output File m
" View MaRS Input Commands Save
i Wiew MARS Log File

<= Back Exit Execute

Menu Item Description

View Displays the MARSPLINE modeling results and tabulated diagnostics.

MARSPLINE

Output File

View Displays the input commands submitted to SCAB34S SPLINES. You can

MARSPLINE modify the commands directly in this window and submit the modified

Input command file by clicking on the Execute button.

Commands

View Displays a detailed command and error log for jobs submitted to SCAB34S

MARSPLINE SPLINES

Log File

Print Send information displayed in the viewer to the printer.

Save Saves the information in the viewer to a file. You may want to use this
feature to save the modeling script with intentions of executing it later from
the System -> Run SCA with Macro menu, or the System -> Run SCAB34S
Program File menu.

Execute While you are in the Results tab, if you click on Execute, you will send the

information in the viewer to SCAB34S SPLINES for processing.
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6.3.5 Graphs

The Graphics tab provides a facility to view high-resolution plots that were generated. If you
previously selected the Show/Create Graphs option, the individual graphs will initially be displayed
on screen. When you click on the graph, the next generated graph will appear until all graphics
have been created. As the graphs are displayed, they are also being saved as Windows Meta
Files using fixed names such as “yvar.wmf” or “acfa.wmf”.
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Save

¢<=Back | Exit | Execute

L ==

MARSpline Modeling Environment Lihj
M odel T Options T Walidation T Result: T Graphs
OLS0FRes |  Contibuion | e
vMar MARS Fes L

==

You can review all created graphic files by selecting the graph from the set of radio buttons
provided in the small tabbed area to the left of the viewer control. In the example below, we are
viewing the sample autocorrelations of the MARSPLINE model residuals. The name of the graphic
file (acfa.wmf) is displayed for reference. Since the graphs are saved to fixed file names, they are
overwritten each time you generate a new set of graphs from the MARSPLINE modeling
environment. If you wish to save the graphic file for future reference, please use the Save button
on this tab to copy the file to a new name. Please do not rename the file extension because the
Save button only renames the file. It does not convert it to a new format. You can view those
renamed files by using the Load Graph from File facility. You may send the graph to the printer
by clicking on the Print command button. If you double-click on the graph image it will load in the
external program that is associated with WMF files on your computer (e.g., Windows FAX/Picture
Viewer).

If you elected to create contribution charts, at least one contribution (leverage) chart will be
generated for each variable used in the final model. Since a variable number of charts may be
created based on number of explanatory varaiables and interactions, the file names are
sequenced from CChart01 — CChart## and may be viewed by selecting the file name from the
listbox provided. An example of a contribution chart is displayed below:
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The contribution chart reveals how the predicted value (vertical axis) is influenced by a particular
explanatory variable (horizontal axis) in the model when all other variables are held constant. In
the above graph, we are viewing the leverage of temperature at lag=0 when all other variables in
the model are set to their median values. The title in the chart includes information on the lag,
number of interaction terms, and companion variable value setting. The CChart*.wmf files are
overwritten, therefore the file should be renamed or moved to another location if the file is to be

saved for future reference.
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Chapter

-

User-Defined Programs

SCA WorkBench also allows users to access applet programs using a dynamic menu facility.
Dynamic menus in SCA WorkBench offer a means for users to share programs with each other. If
you install one or more utility applet programs available from SCA, references to these utility
programs will be automatically added into the Programs menu by the applet installation program.

Those users who have developed substantive programs using the SCAB34S Applet Development
Environment, SCA Applet Development Toolkit, or other means may elect to have their programs
interface with the SCA System and SCA WorkBench. SCA offers integration and distribution
services to our users.

7.1 Programs Menu

% SCA WorkBench (5.4) | o o e S
Systern Data Task Graph Apps User Guides  Help |

chvecahusretanly appl_kv.mad
PP Add New

Edit/Remove

SCA Applet: XLSREAD

SCA Applet: XLSWRITE
SCA Applet: XLSREAD
SCAB345 Applet Collection

The above illustration of the Programs menu item shows the Add New and Edit/Remove options on the
top section. When you add a new program to the Programs menu, it will appear below the menu
separation line. In this example, we have added the SCAB34S Applet Collection to the Program menu
item.
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7.1.1 Add new

When you click on the Add New menu item, the above dialog box will be displayed. In the
Executable text box, you must enter the program name with its fully qualified path that is to be
associated with the caption you provided in the previous text box.

7 add User-specified Program to Menu E@@
General l Advanced ]

Menu Caption: |,.-1-.'n_.r. PrOQran narme

Executable: |;apps\myprogram. exe Browse
Help Index List: .\ appstmyprogram. s Browse
Help Document: | Browsze

Add Program | Cancel |

Finally, if there is a set of help files associated with the program, you may create a shortcut to the
help file list by typing the fully qualified file name in the Help Index List text box.
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7.1.2 EdittRemove

To remove a user-defined program or to edit information related to a user-defined program, you
would click on the Edit/Remove menu item. The following dialog box will appear.

*, Edit/Remove User-specified Program
General lhdvanced ]

Chck on item to display settings

Program #2

Menu Caption:  |5CAB345

Executable: |C-ywINDOWSASCAB3I4S BAT Browse

Help Index List:  |C-\APPS\SCAWORKB\AppHelphSCAB34S. _ Browse

Help Document:

|C:AB345LMA\SCAB345 Guide.pdi Browse

F 0 | Delete Link ‘ Quit |

To select a user-specified program, click on the item (e.g., Program #1) in the list box that
corresponds to the sequential order of the program you wish to edit or remove. When you click on
an item in this list box, the information related to that program item will be displayed in the
corresponding text boxes.

After you verify that this is the program you wish to modify, click on the Delete Program button to
remove this program from the Program menu, or modify the information in the given text boxes and
then submit the modifications by clicking on the Submit button.
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