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1.1: TOPIC WELCOVE User! - SUBTOPIC. WELCOVE!

WELCOMVE to Vi Sta !

Vi Sta - The Visual Statistics System- is ready to help you "Have fun seei ng what
your data seemto say".
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ViSta’'s fun and playful approach to data anal ysis hel ps you see what your data seem
to say, and to test

the truthful ness of what you think you' ve seen

VI STA - YOUR PERSONAL STATI STI CI AN!

ViSta is nore than a statistics system it is your statistical advisor, consultant
and teacher --- ViSta

is your own personal statistician!

Vi Sta is designed to help you | earn about your data --- and to help you | earn about
how to | earn about

your data
ViSta will help teach you about:
SEEI NG YOUR DATA to understand what it seens to say

TESTI NG THE TRUTH of what you think you' ve seen
GAI NI NG | NSI GHT t hrough cycl es of seeing and testing

VI STA - YOUR STATS VI DEO GAME

Vi Sta is your statistics video gane. Vi Sta has tools for playing with your data ..
tool s which are

graphi cal, dynamc, and interactive ... tools which encourage you to have fun wth
your data

and ...

When you are having fun, your playful and rel axed state augnents your ability to
under stand your data ..

i ncreases your insight about your data.

HAVE FUN! LEARN LOTS!
Once again: Wl cone To ViSta! Have fun with your data, and learn a |ot!

Forrest W Young

1.2: TOPIC. WELCOMVE User! - SUBTOPIC. Vi Sta Preview
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Wel cone to ViSta 7!

Vi Sta has evolved in a special way over the years. W haven't sinply added new
features for the sake of

addi ng new features. Rather, we have evolved Vi Sta with one goal always forenost:
Maxi mi ze the quality of

the user's experience. Wth this guiding principle, we are pleased that ViSta 7 is
faster, snoother, and

easier to use than ever before. It is also nore flexible, expandable and capabl e.

FAST and SMOOTH

ViSta 7 starts quickly, |oads data quickly, and processes it quickly. Since it is
faster, it can anal yze

larger data. ViSta is also snoother. The visualizations and desktop work nore
snoot hly, bringing you

closer to your data, presenting a data analysis environment that is a nore
sati sfying and rel axi ng, and

bringing you a richer visual experience for a deeper understandi ng of your data.

EASY TO USE

ViSta 7 has a sinplified user interface that has only four types of w ndows: The
DeskTop, SpreadPl ot,

Dat aSheet and Report w ndows. The DeskTop and SpreadPl ot wi ndows feature panes that
correspond to what

previously were many seperate w ndows. Wen you nani pul ate the DeskTop or a
SpreadPl ot, you nmani pul ate al

of the panes, neaning there is only one wi ndow to manage rather than four or nore.
Dat aSheets and Reports

continue to be straight-forward to use.

FLEXI BLE

Vi Sta 7 has PLUG NS and ADDONS that |let you nold the data anal ysis methods and
environnent to fit your

needs. PLUG@ NS add anal ysis nethods to ViSta's core of basic nethods, letting you
tailor the selection of

data anal ysis nethods to those that are useful for you. ADDONS enhance the data
anal ysi s environment,

letting you add new features as they becone available. This permts ViSta' s core
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system and its unique

sel ection of data visualization, exploration and description features, to remain
stabl e and mature.
EXPANDABLE

Vi Sta 7 continues to be an open system Devel opers can wite new plugins that
i ntroduce new data anal ysi s

capabilities, and new addons that add new features to the data anal ysis environment.
Syst em programmer s

can extend the overall capabilities of the system

2.1 TOPIC. WELCOVE Devel oper! - SUBTOPRPI C. WELCOVE Devel oper

VWELCOVE! ... Welcone to the Vi Sta Devel opnent Team
and
THANKS! ... Thanks for your interest in contributing to ViSta's devel opnent.

Devel opers |i ke you keep

Vi Sta at the cutting edge of statistical software. | really appreciate the tinme and
effort you and the

ot her devel opers are taking to make Vi Sta the best freely avail able statistica
vi sual i zation and anal ysi s

system

Forrest

2.2: TOPIC. WELCOMVE Devel oper! - SUBTOPRPI C. Devel oper Features

YOUR NEW DEVELOPER S ENVI RONMENT | S READY

Your devel oper's tools have been | oaded, and Vi Sta's environment has been changed
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into a devel oper's

environnent. The changes are summari zed bel ow.

There are two nore nenus on the nenubar: Graphics and Devel op. The Devel op nmenu
contains the tools for

devel opi ng new applications for ViSta. The graphics nmenu is a preview of things to
cone, but it has been

di sabl ed and is not yet ready to use.

There is a "Toggl e Devel Mde" itemat the end of the Options nenu which toggle you
in and out of

devel oper' s node.

When you exit the nmake-vista systemw |l automatically check for code changes, and
attenpt to conpile any

file whose time stanp has changed. If the conpile fails, you will have to fix the
file and try again. I|f

it succeeds, then the make-vista systemw ||l forma new vista workspace. (This step
is not always needed,

and is not always carried out.)

When you rerun Vi Sta, you will be once again introduced to ViSta, since the entire
sytem has to be

reinitialized so that everything works as expected.

Note that a new icon has been added to Wndow s START nenu. It allows you to make
Vi Sta wi thout having to

initally run Vi Sta.

2.3;: TOPIC. WELCOVE Devel oper! - SUBTOPIC. Application Devel oprment

HOW THE DEVELOPMENT EFFORT WORKS

Vi Sta consists of a core engine plus plugins and addons. This design lets Vi Sta be
both stabl e and

expandabl e: The core is stable, while the plugins and addons provide the path to
growm h. This architecture
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al so provides for an obvious ogani zation of ViSta developers into Application
devel opers and System

devel opers. Applications devel opers devel op new plugi ns and addons, whereas system
devel opers can al so

enhance Vi Sta's core engine.

APPLI CATI ON DEVELOPMENT

If you are a systemor application developer, all of the code and tools that you
will need to be a ViSta

Application Devel oper have just been downl oaded onto your machi ne. You can proceed
to devel op your plugin

or addon application w thout coordinating your efforts with those of other
application devel opers.

However, please check out www. visual stats. org/devel oper for infornation on what
ot her fol ks are doi ng, and

to | eave infornmation about what you are doing. This way, duplication of effort can
be avoi ded, and the

user and devel oper community can be kept up-to-date.

If you need professional software devel opment support, please contact
forrest @isual stats.org for

i nfornati on about our professional devel opnment and progranmi ng services.

SUBM TTI NG YOUR APPLI CATI ON FCR DI STRI BUTI ON

If you wish, you can subnit your application to us for distribution by
vi sual stats.org. You are, of

course, free to distribute your app independently fromvisual stats. org.

Submitting an application to us is nuch |like submtting a paper for publication
When your app i s ready,

just emmil the installation nodule to

app- devel @i sual stats. org
The installation nodul e should include code, data, exanples and docunentation. The
Vi Sta Editorial Board

will review and nake a reconmmendati on concerning distribution. If it is approved for
distribution it wll

be included on the visual stats.org website (and on our mrror sites), and links wll
be made so that it

can be downl oaded.
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2.4: TOPIC. WELCOVE Devel oper! - SUBTOPRPIC. System Devel oprent

SYSTEM DEVELOPMENT

Vi Sta System Devel opers have access to the entire source code, and can nake changes
to any portion of the

system But this isn't a free-for-all. Rather, because of the critical nature of
systens devel opnent, and

the i mportance of the core engine to the entire system the system devel opnent
effort is a coordinated

effort. The effort is coordinated through the use of CVS, a version control system

CVS pernits individuals who are part of a widely distributed devel opnent effort to
wor k i ndependently and

si mul taneously on a conmon set of code. The code is on your machine, where your CVS
client coordinates

your devel opnent with that of other devel opers, all the while permtting you to work
i ndependently from

ot her devel opers. Wen you have conpl eted your changes, the central CVS server wll
review all code

changes to detect changes which conflict with those nmade by ot her system devel opers.
You will then need to

resol ve these conflicts before the changes are accepted.

Contact Forrest Young if you wish to download ViSta fromthe Vi Sta CVS server at the
Uni versity of North

Carolina at Chapel Hill.

3.1: TOPIC Getting Started - SUBTOPIC. Getting Started

GETTI NG STARTED:
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The way to get started using Vi Sta depends on whether you are a new or returning
Vi Sta user, and whet her

you want to use Vi Sta with Excel.

ARE YOU A NEW USER?
If so, read all of the subtopics of the help topics on
- Vi Sta OnLine
- Getting Started
- Using The DeskTop
- The Data Menu
They will famliarize you with ViSta and its capabilities.

ARE YOU AN EXPERI ENCED USER?
Go ahead! Junp right in!

DO YOU PLAN TO USE EXCEL AND VI STA TOGETHER?
Then the naterial about USING EXCEL is for you. You nmay al so need to read the itemns
menti oned above.

3.2: TOPIC GCetting Started - SUBTOPIC. Installing ViSta

| NSTALLI NG VI STA - SINGLE USER and NETWORK | NSTALL
Al DOANLOAD Vi Sta
B] DOUBLE- CLI CK THE DOWNLOADED MODULE:

C] I NSTALLSHI ELD RUNS to start the installation. Follow Install Shield's
instructions. Usually you will

take default choi ces everywhere.

D] VISTA RUNS to conplete the installation.
You are inmedi ately presented with the NETWORK | NSTALL choice. The first dial og box
says to choose

bet ween

SI NGLE USER, NO NETWORK

ALL OTHER SI TUATI ONS
If you choose SINGLE USER, NO NETWORK, Vi Sta installs and starts. The singl e-user
installation is

conpl et e.
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| NSTALLI NG VI STA - NETWORK | NSTALL

Fol | ow the steps given above. At the | east step, choose ALL OTHER SI TUATI ONS, you
see di al og boxes. Do

t hi s:

1 Choose ALL OTHER SI TUATIONS for network install (as explained in the help).

2 Read the explanation and click NEXT.

3 Choose THE NETWORK for network install.

4 Make the appropriate choice (note that choices 3 and 4 have a | ong expl anatory
not e about how to

actual |y make these choi ces occur)
5 Enter the User's Default Directory (default recommended).
6 Click REVISE if you wish to nake changes.
Cick I NSTALL when everything is the way you want it.
7 Click ACCEPT on the sumary dialog. Rarely do you want
to change val ues here.

Vi Sta then conpletes the installation in the next few seconds.

SETTI NG VI STA I NI TI AL W NDOW SI ZE/ LOCATI ON FOR NT SERVERS

There are two alternate approaches to setting wi ndow | ocation/size.
The first approach is sinplest.

FI RST APPROACH

For NT when Vi Sta is being setup to serve clients w thout special
privileges, the steps to create default w ndow | ocation/size are:
1) logon to NT as adm nistrator.

2) start Vista with command |ine option -useHKLM

3) set Vista main window the way users will see it on startup.

SECOND APPROACH

For NT when Vi Sta is being setup to serve clients w thout privil eges,

Here are the steps to take to create a default w ndow | ocation/size,

font type/size, directory structure and initial ViSta startup

preferences (It really doesn't natter if you do steps 6-8, but if

you dont then at exit-tine, unprival edged users Vista will quietly

attenpt and fail to wite the wi ndowPos to HKLM.

1) Login to NT as adninistrator

2) Start Vista

3) Set useHKLMini entry to 'yes' to enable witing wi ndow info

4) Set Vista nain wi ndow the way users will see it on startup

5) Cose Vista. Vista wites wi ndowPos value to HKLM where users
will pick it up when they run Vista.

6) Restart Vista.

7) Cear or delete the useHKLMini entry.

8) Cose ViSta

Here is what Vi Sta does with HKLM and HCU on startup and shut down:
Readi ng on startup:
CASE - Entry in HKLM Entry in HCU Behavi or

yes No use entries in HKLM

yes yes use entries in HKLM
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no yes use entries in HCU

no no provi de default w ndow size
Witing on shutdown:
CASE - useHLKM Behavi or

yes wite entries to HKLM

no wite entries to HCU

4.1: TOPIC Using the DeskTop - SUBTOPI C. The DeskTop

ABQUT VI STA' S DESKTCOP

Vi Sta's DeskTop wi ndow has three w ndow panes. By default, you see all w ndow panes
at the same tine. You

can use the various MAXIM ZE itenms of the DESKTOP menu to focus exclusively on one
speci fic pane.

When you use a MAXIM ZE itemit is replace with a RESTORE DESKTOP item The RESTORE
DESKTOP item restores

your view of all w ndow panes . The DEFAULT DESKTOP itemrestores your viewto the
original default view

The wi ndow panes are described briefly below. Mre infornation is avail able by
readi ng appropriate

subt opi cs of the USING THE DESKTOP hel p topic.

WORKMAP

The upper-1left w ndow pane is the WrkMap. The WorkMap maps the steps you take
during a data anal ysis

session. The map is constructed and di spl ayed as your analysis progresses. At first,
before you start

anal yzi ng your data, there is no nap. As you step through your data analysis, icons
representing data

anal ysis steps are added to the WrkMap. The icons are usually connected to previous
icons by lines that

show the flow of your data anal ysis steps.

SELECTOR

At the upper-right is the SELECTOR, which itself consists of two small w ndow panes.
The Sel ect or displ ay

lists of the observations and variables in the currently active data object (when
Page 13
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there is one). You can

select itens in these lists to formsubsets of the data

LI STENER

The Listener wi ndow pane di spl ays nmessages about the system and lets you type
conmands in ViSta's

under | yi ng | anguages.

4.2: TOPIC Using the DeskTop - SUBTOPIC. The Menu Bar

ABQUT VI STA' S MENUBAR MENUS

The nmenus on Vi Sta's nmenubar fall into three groups:
- File nenus: FILE and EDIT

- Anal ysis menus: DATA, TRANSFORM ANALYZE and MODEL
- Support menus: OPTIONS, HELP, DESKTOP and W NDOW

The File Menus
FILE and EDI T nmenus

You use the FILE nenu to get data into ViSta, to print results, and to output
information from Vi St a.

For inputing data into ViSta, the File nenu has itens to create NEW DATA; to OPEN
DATA for anal ysis by

Vi Sta; to SIMJLATE DATA according to statistical nmodels; and to | MPORT DATA from
text files.

For printing results, the File nenu has itenms to print files, the contents of a
wi ndow, and the contents

of a pane of a graphics w ndow.

For outputing information, the File nenu has items for exporting data and for saving
data and nodel s.

The EDIT nenu is not directly focused on data analysis, but provides the usua
copyi ng, pasting, etc.

The Data Anal ysis Menus
DATA - TRANSFORM - ANALYZE - MODEL
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The four statistics nmenus are the main data anal ysis nenus. They are also the main
four steps in

under standi ng data, and their arrangenent order reflects the order in which these
steps occurs when

| ooki ng at your data. A typical data analysis is a cycle repeating these four steps,
with the cycle

spiralling in on a deeper understandi ng of the data.

DATA:
Use the DATA nenu "to see what the data seemto say", to nanipulate the data, and to
get quick summary

i nformati on about them

TRANSFORM
Use the TRANSFORM nenu to transformthe data (whether this is necessary depends on
"what you see" when

| ooki ng at your data).

ANALYZE
Use the ANALYZE menu to create a nodel of what your "data seemto say"

MODEL :
Use the MODEL nenu to | ook at the nodel resulting fromthe analysis (again, "to see
what the data seemto

say", but this tine we | ook at the view the nodel provides).

The Support Menus
OPTIONS - HELP - DESKTOP - W NDOW

The OPTIONS, HELP, DESKTOP and W NDOW provi de support facilities that effect how
Vi Sta interacts with you.

Briefly, the OPTIONS nenu allows you to alter ViSta's data anal ysis environnent; the
HELP nenu provi des

hel p about using Vi Sta; the DESKTOP nenu allows you to alter the way the desktop
wi ndow works with you;

and the W NDOW nenu provide access to ViSta's other major wi ndows. Each of these
nmenus has help

i nformati on which you can access through the HELP nenu.
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4.3: TOPIC Using the DeskTop - SUBTOPRPI C. Pop-Up Menus

DeskTop PopUp Menus

You can pop-up a nenu by right-clicking the desktop or one of the desktop's icons.

These nenus gi ve you

access to nearly all of the capabilities that can be accessed via the menubar

nmenu you get depends on

exactly what you have clicked on, as is sumuarized bel ow.

RI GHT- CLI CKI NG A DATA | CON

| con Body: Data Menu

I con Cap: About Menu

I con Buttons:
Up Left: Report Menu
Up Right: Visualization Menu
Lo Left: Transformati ons Menu

Lo Right: Analysis Menu
RI GHT- CLI CKI NG A DATASHEET | CON

| con Cap: About Menu
| con Body Dat aSheet Menu

RI GHT- CLI CKI NG AN ANALYSI S | CON

Anywher e: Anal ysis Options
(not i npl enent ed)

RI GHT- CLI CKI NG A TRANSFORMATI ON | CON

Anywher e: Transformati on Qptions
(not i npl enent ed)

RI GHT- CLI CKI NG A MODEL | CON

Mai n Body: Mbodel Menu

Cap: About Menu
I con Buttons:
Left: Report Menu
Ri ght : Vi sual i zati on Menu\

Rl GHT- CLI CKI NG THE DESKTOP
Anywher e Deskt op menu
Rl GHT- CLI CKI NG THE TOOLBAR

Page 16

The



Al Hel p. t xt

Anywher e Change t he nunber and function of buttons.

4.4: TOPIC Using the DeskTop - SUBTOPI C. The Tool Bar

ABQUT VI STA' S WORKMAP TOOLBAR

The Tool Bar contains buttons which provide instant access to Vi Sta's anal yses,
vi sual i zati ons and reports.

The left three buttons provide access to Help and to a statistical (data or nodel)
object's report and

vi sual i zation. The right-hand group of buttons provide quick access to various
ANALYSI S possibilities.

These buttons correspond to itens of the ANALYSI S nenus.

Vi Sta can decide to a linited extent what anal yses are appropriate for the kind of
data you are using.

This decision is reflected in the changi ng appearance of the buttons (and of the
correspondi ng nenu itens

in the ANALYSIS nmenu). An active (colorful) button is judged potentially
appropriate. An inactive (gray)

button is judged definitely inappropriate. The ANALYSI S nmenu itens change
accordi ngly.

Clicking an activated (not gray) tool button carries out the action of the button
For the left three

buttons, these actions are Help, Reports and Visualizations. For the rest of the
buttons, these actions

are specific anal yses.

Ri ght-clicking the tool bar gives you a nenu which | ets you redefine the nunber of
buttons and the button

acti ons.
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4.5; TOPIC Using the DeskTop - SUBTOPI C. The Wor kMap

ABOQUT VI STA' S WORKMVAP

The WorkMap is the heart of ViSta's data analysis and visualization environnment. It
provi des an up-to-date

pi cture of your data analysis session, and, with the help of the Tool bar, is the
control center where you

interact with ViSta to understand your data. The WorkMap is where you create
anal yses and vi sual i zations

of your data.

The Wor kMap records the steps you take during a data analysis session. The nmap is
nore than just an aid

for renenbering what you've done: You can interact with the map to re-visit previous
steps in your

anal ysi s, and, when you wi sh, to analyze your data in new ways.

The Wor kMap grows as your anal ysis progresses. At first, before you start analyzing
your data, there is no

map. As you step through your data analysis, icons representing the statistica
obj ects created by your

data analysis steps are added to the WorkMap. The icons are usually connected to
previous icons by |ines

that show the fl ow of your data anal ysis steps.

LEFT CLICK an icon to make it the focus of the analysis. Some icons represent data,
sone ot her aspects of

your data analysis. Aleft click on a data icon shows the data in the DeskTop's
Dat aSheet, and the

observations and variables in the Sel ector
RIGHT CLICK an icon to display a nmenu of actions you can take with the icon

DOUBLE LEFT CLICK an icon to reveal its contents. For data icons, you will see a
| arge dat asheet (click

the RESTORE button to restore the desktop). For other icons, you will a view of the
contents that is

appropriate to the icon.

DRAG an icon to a new |l ocation by placing your cursor on the icon, pressing your
nouse button down, and

dragging to a new | ocation while holding the button down.
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CTRL- DRAG an icon-tree (an icon and all the icons attached below it) by hol di ng down
the CTRL key before

dr aggi ng.

4.6: TOPIC Using the DeskTop - SUBTOPRPI C. The Dat aSheet

ABQUT VI STA' S DATASHEETS

Dat asheets di splay your data and |l et you edit your data. Datasheets can be used to
create a brand new data

object, to change the data in an already existing data object, or to add new data to
an al ready existing

dat a obj ect.

Dat asheets support the standard editing functions. Click on a cell to edit it.
Type the desired

information. Use the delete key to del ete what you have typed. Use the cursor keys
or the return, hone,

end or tab keys to nove to another cell

Dat asheets are not spreadsheets: They do not |et you enter mathematical fornmulas in
the cells. To do this,

use a spreadsheet such as Excel. Wen you have the desired spreadsheet you can
transfer it to ViSta as a

dat asheet, taking advantage of ViSta's advanced and extensive vizualization and
anal ysis features. Wen

you nmake the transfer from Excel to Vi Sta, Excel's numerical and textual information
is transferred as is,

as are the values resulting fromthe Excel's fornulas. The formul as thensel ves are
not transferred.

CONTENTS OF THE DATASHEET:
The dat asheet contai ns OBSERVATI ON LABELS, VARI ABLE NAMES, VARI ABLE TYPES and DATA,
as foll ows:

OBSERVATI ON LABELS: The left colum of cells contains observation |abels. These
may contain any

information that you wish. It is recommrended that each | abel be uni que.
VARI ABLE NAMES: The top row of cells contains variable names. These may contain
any information that
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you wi sh. It is recommended that each variable name be uni que.
VARI ABLE TYPES: The second row of cells contains variable types. Vi Sta recognizes
two vari abl e types:

Nuneric and Category. Type N for nunmeric, C for Category. Any other information
typed in these cells is

i gnor ed.
DATA: The remai ning cells of the datasheet contain the data. What you can type
depends on the variable

type specified for the variable (in the second header row).
CATEGORY variables formstrings fromthe characters typed in a cell of the
dat asheet. Mst characters

are acceptable, although some are ignored and sonme are interpreted as novenent
characters.

NUMERI C and ORDI NAL vari abl es assunme that their cells contain nunbers. For this
reason you can only

enter the ten digits and the characters + - . and , (the . and , can only be typed
at "appropriate”

pl aces, where, | regret to say, "appropriate" is according to Anmerican rules of
nuneric notation).

SCI ENTI FI C NOTATI ON nay be used, with the scientific-notation precision-type
character (d, |, f, or s)

being typed at the "appropriate" place. Wile you can type d (doubl e-fl oat)
(long-float) f

(single-float) or s (short-float), ViSta only uses double-float and |l ong-float, with
t he conversion

detail s dependi ng on the nachi ne you are using. You can determ ne the precision by
typi ng the gl oba

vari abl e MACHI NE- EPSI LON. The value of this variable is the smallest floating point
nunber for which (1 +

MACHI NE- EPSI LON) is not equal to 1
M SSI NG VALUES. The datasheet can contain mssing values. M ssing values are
entered as --- (three

m nus signs typed wi thout spaces between then) and are displayed in the datasheet as
--- or as N L. For

nuneric variables --- has the nuneric value equal to MACH NE- EPSI LON. For character
variables is is equa

to NI L.

REFORMATI NG THE DATASHEET:
You expand the datasheet (add rows, columms or matrices) by clicking on specia
cells in the datasheet. To

add a new observation (row) to nmultivariate data, click on the "New Qbs" cel
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| ocat ed bel ow the | eft-hand

colum. To add a new variable (colum) to the data, click on the "New Var" cel
| ocated to the right of

the top row. You expand matrix data in a sinmlar fashion. You can al so use the
EXPAND button (or nenu

item) to add several rows or colums sinultaneously. You can control the w dth of
col uims and the nunber

of deci nal places shown by using the FORMAT button on the button bar,or appropriate
itens of the DESKTOP

menu.
SAVI NG THE DATA:
You may use the button bar's SAVE button,or the FILE nenu's SAVE DATA nmenu itemto

save the data. Wen you

save the data, the current data object will be updated, unless it is attached to
anot her icon. If so, the

old data object will be left unchanged, and a new one will be created fromthe
information in the

dat asheet .

4.7: TOPIC Using the DeskTop - SUBTOPI C. The Sel ector
The SELECTOR displays |ists of the observations and variables in the currently
active data object (when

there is one). You can select itens in these lists to forma subset of ACTIVE
observati ons and vari abl es.

ACTI VE vari abl es and observations are those which are highlighted, or if none are
hi ghl i ght ed, those which

are |listed.
Only the ACTIVE variables are used in Vi Sta's anal yses and vi sual i zati ons.

You can create a new data object containing only the ACTIVE observati ons and
vari abl es with the DATA

nmenu' s CREATE DATA nenu item

You nmake a SELECTOR item ACTIVE by clicking it. You can select several itens by
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draggi ng your cursor over

them You can add itenms to a selection by CTRL-clicking, or CTRL-draggi ng.

You forma selection with the buttons at the top of the SELECTOR These buttons | et
you put data itens IN

the selection or take them OQUT of the selection. You can al so DROP a sel ection or
RESET all data itens to

t he sel ecti on.

4.8: TOPIC Using the DeskTop - SUBTOPI C. The Listener

The Li stener W ndow di spl ays nessages about Vi Sta's operation and provides a pl ace
for typing statenents

in the underlying Lisp |anguage, and in ViSta's Vi Va | anguage.

There are two Li stener Wndows: The DeskTop Listener, which is in the main desktop
wi ndow, and the

XLi spStat Listener, which is in the XLisp-Stat wi ndow. You need to use the W NDOW
menu' s XLI SPSTAT W NDOW

itemto see the XLispStat wi ndow. Only one of these is active at a tinme. Both work
i dentically.

Several items of the W NDOW nenu control aspects of the DeskTop Listener Wndow. The
MAXI M ZE LI STENER

nmenu itemlets you maximze its size, while H DE LI STENER hides it fromview The
RESTORE LAYQUT item

changes the desktop back to the basic |ayout. The DESKTOP LAYQUT itemlets you
change t he nunber of |ines

shown in the DeskTop Listener.

To save the information that you see in the Listener, use the OPTI ONS Menu's RECORD
LI STENER item This

itemis a toggle which turns recording on and off. Al infornation that appears in
t he wi ndow while the

itemis checknarked (e.g., AFTER you use the itemthe first tine and before you use
it again) will be

recorded in the file you specify in the file dialog.
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For nmore information about using the Listener for programm ng, see Luke Tierney's
book on Lisp-Stat.

5.1: TOPIC. Using Excel - SUBTOPIC. Excel and Vi Sta

USI NG EXCEL AND VI STA TOGETHER

WE REGRET THAT THI S FEATURE ONLY WORKS FOR VERSI ONS OF MS- W NDOWS USI NG THE ENGLI SH
LANGUAGE

Vi Sta works with Excel: Each program can transfer data to the other program
translating it into the other

programi s native |anguage. The two prograns are very conplinmentary, each one
enhanci ng the capabilities of

t he ot her.

EXCEL USERS: You can use Vi Sta to visualize and anal yze your Excel data. Sinply use
Excel's Vi Sta menu to

transfer your data to ViSta or to save your Excel Data as a Vi Sta datafile. Then you
can use ViSta's

highly interactive graphical environnent to visually explore your data. O, if you
wi sh, you can use ot her

items of Excel's ViSta nenu to have Vi Sta automatically visualize and anal yze your
dat a.

VI STA USERS: You can use Excel to prepare data for analysis and visualization by
Vista. You can al so

transfer your Vi Sta data to Excel. In both cases you can use Excel to enter and
mani pul ate data. Thus, you

can enter your data into an excel spreadsheet and use Excel's capabilities to
prepare your data for use in

Vi Sta. Then, when the data are ready, sinply transfer themto Vi Sta, or save them as
a ViSta datafile

using items of Excel's Vi Sta nenu.

ALL USERS: You can switch back and forth between Vi Sta and Excel at any tine, and
send data back and forth

as often as you need to. You can use both prograns interactively, giving you access
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to Excel's data

preparation and mani pul ation capabilities, and to ViSta's data visualization and
anal ysis capabilities.

Here is a summary of what you have to do. More detail is available in other help
itens.

USE VI STA TO RUN VI STA EXCEL
Excel and Vi Sta conmunicate with each other by a comunication's |ink created by an
Excel Macro. You must

run ViSta first, and then use Vi Sta to run Excel to create the link. This can be
done by ViSta's "Run

Excel " item of the "Options" nmenu, or by using the "ViSta-Excel" itemin the Start
Menu's Vi Sta group.

FORMATTI NG EXCEL' S DATA FOR VI STA
You can anal yze data contained in an Excel spreadsheet with ViSta if the data are
formatted correctly. You

can use whatever nethod Excel provides for getting data into an Excel datasheet. For
exanpl e, you can

enter your data into a new spreadsheet or you can retrieve a previously defined
spreadsheet as you

normal |y would. You will then probably need to edit the data to get themready for
Vi Sta. Here's what to

do:

a) The data nust be in a rectangular array of contiguous cells.
b) The top row of cells nust contain variable NAMES. The NAMES can be anything you
wi sh, but cannot

contain single or double quote marks. NAMES are used by ViSta to identify colums of
dat a.

c) The second row must contain variable TYPES. The variable TYPE can only be NUMERI C
or CATEGORY (upper or

| ower case, no quote nmarks).
d) The left colum nmust contain observation | abels. Labels can be any information
you desire. They are

used by ViSta to identify the rows of data.
e) The first cell in the NAMES row and the first cell in the LABELS row are ignored.

GETTI NG YOUR DATA | NTO VI STA

There are two steps involved in getting your data into Vi Sta:

a) SELECT DATA:. You nust select the portion of your spreadsheet that contains the
data you wi sh to use

with Vi Sta.
b) EXCEL'S VI STA MENU. The second step is to use Excel's Vi Sta nmenu to transfer your
data to Vi Sta and,
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optionally, have Vi Sta visualize or analyze them Each itemof the nenu transfers
your data to Vi Sta. Sone

itens al so perform "canned" anal yses.

RE- PROGRAM THE CONNECTI ON

The Vi St a- Excel connection doesn't do what you want? Then see the docunentation on
chaing Excel's Vi Sta

nenu.

5.2: TOPIC. Using Excel - SUBTOPIC. From Excel to ViSta
SENDI NG DATA FROM EXCEL TO VI STA

WE REGRET THAT THI S FEATURE ONLY WORKS FOR VERSI ONS OF MS- W NDOWS USI NG THE ENGLI SH
LANGUAGE

Vi Sta can visualize and anal yse data in an Excel spreadsheet, but to do this you
must run Excel and Vi Sta

by usi ng:

1) the VISTA-EXCEL item of Wndow s START nenu

2) VisSta's RUN EXCEL itemof its' OPTIONS MENUIf you run Excel directly it nay not
be able to communi cate

with Vi Sta.

To make this process work as well as possible, follow these steps:

PREPARE EXCEL DATA FOR VI STA
: SAVE YOUR DATA
l: EXIT EXCEL --- yes, it nmeans what it says!
V: RUN VI STA.

V: USE VI STA'S "RUN EXCEL" MENU | TEM TO RUN EXCEL
VI OPEN YOUR DATA

VI1: SELECT YOUR DATA

VI11: USE I TEMS of EXCEL'S VI STA MENU

| PREPARE EXCEL DATA FOR VI STA
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1: Prepare the datasheet as you nornmally would, but subject to the follow ng
restrictions:
a) The data nust be in a rectangular array of contiguous cells. There can be no
enpty cells. Mssing

val ues nmust be indicated by NIL or nil and nothing el se (quotes and doubl e quotes DO
NOT WORK) .

b) The top row of cells nmust contain variable NAMES. The NAMES can be anything you
wi sh, but cannot

contai n spaces, tabs, or any other kind of "white space", nor can they contain
singl e or double quote

mar ks. NAMES are used by ViSta to identify columms of data

c) The second row must contain variable TYPES. The variable TYPE can only be NUMERI C
or CATEGORY (upper or

| ower case, no quote marks). The variable typeany kind of "white space", nor can
they contain single or

doubl e quote marks.

d) The left colum nmust contain observation |abels. Labels can be any information
you desire. They are

used by ViSta to identify the rows of data. The NAMES can be anything you w sh, but
cannot contai n spaces,

tabs, or any other kind of "white space", nor can they contain single or double
quote marks. NAMES are

used by ViSta to identify colums of data.
c) The second row must contain variable TYPES. The variable TYPE can only be NUMERI C
or CATEGORY (upper or

| ower case, no quote marks). The variable types cannot contain any kind of "white
space", nor can they

contain single or double quote marks.

e) The first cell in the NAMES row and the first cell in the LABELS row are ignored
but nust contain a

variabl e or val ue.

[1: YOU MUST SAVE YOUR DATA AND

[11: YOU MUST EXIT EXCEL before you can visualize the data. This counter-intuitive
step is required

because you cannot visualize your data unless the ViSta menu is installed on Excel's
nmenubar, and only

ViSta can install it.

I'V:  RUN VI STA
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V: THEN USE VI STA TO RUN EXCEL.
You can do this in two ways:
a: Run Vi Sta. Then use ViSta's RUN EXCEL nmenu itemto run Excel
b: Use the Vi Sta-Excel Icon in the ProgramFiles folder. This runs a snmall program
whi ch automatically

runs Vi Sta and then uses ViSta to run Excel. In Excel you nmay see an enpty
dat asheet. It contains the

macro for comuni cati ng between Excel and ViSta. You may minimze it, but don't
dismss it.

VI: OPEN YOUR DATA. You now nust re-open your data to get it back into Exce

VI|: SELECT YOUR DATA. You mnust select the portion of your spreadsheet that contains
the data you wish to

use with Vi Sta.

VII1: USE THE VI STA MENU. Every item of the Vi Sta nenu sends your data to Vi Sta, and
t hen does the

i ndicted actions, using the new data. So, if your data are large and the transfer is
slow, it is best to

use the menu once and then ask ViSta to save the data as a Vi Sta datafile. There may
be a menu itemto do

this, right in Excel's ViSta menu. If so, we recommend using it and then using Vi Sta
to do the anal ysis.

5.3;: TOPIC. Using Excel - SUBTOPIC. From Vi Sta to Exce

Vi Sta can send data to Excel. However, the nmethod for doing this has not yet been
aut omat ed, so you mnust

take the foll owi ng steps:

EXPORT DATA.

Use the EXPORT DATA nenu itemto export your data. Include both types of optiona
information so that the

vari abl e nanes and types as well as the observation | abels are exported.

RUN EXCEL
Use the RUN EXCEL nenu itemto run excel

OPEN DATA
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In Excel, use the OPEN item of the FILE nmenu to open the data that you just
exported. Follow the w zard's

instructions to inmport the data into Excel. The data are SPACE DELI M TED,

5.4: TOPIC. Using Excel - SUBTOPIC. Notes about Using Exce

NOTES ABOUT USI NG EXCEL W TH VI STA

ABOUT EXCEL SERVI CE RELEASE 2:
Apparently, the connection does not work unl ess you have Excel Service Rel ease 2.
O herw se you get an

error nmessage that the LEFT function is mssing fromExcel. It should be there, and
if you have this

probl em please update Excel. |If this doesn't work, let ne know at
bugs@i sual stats. org

ABOUT MACROS:
During the process of using ViSta with Excel, you may be warned that a speadsheet
contains a macro, or you

may be told that you are being prevented froml oadi ng a spreadsheet because it
contains a macro. You

shoul d not be worried, as the instructions for Excel to work with ViSta are
contained in the macro. You

may need (or wi sh) to change your security settings so that the macro can be | oaded
nore easily. \Wen al

is right, the macro installs the Vi Sta nenu on Excel's nmenubar

ABOUT RUNNI NG VI STA FI RST:
We recomend running Vi Sta before runni ng Excel because running themin the other
order may unsynchroni ze

the startup relationships of the two prograns. You can be sure of running Vi Sta
first in two ways:

1) Run Vi Sta, then use ViSta's OPTI ONS->RUN EXCEL nmenu itemto run Excel

2) Use the VISEXCEL icon on your desktop on in the start menu. It runs Vi Sta before
Excel

If you run Excel first, you may not be able to connect with Vi Sta. The connection
will usually work, but

ocassionally it will not and one of these error nmessages nay occur
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PLEASE TRY LATER
Vi Sta is already running but is hidden.
Excel connects but Vi Sta remains invisible.
DATA DI D NOT GET THROUGH
Excel finds the wong instance of ViSta,
generates the error nessage, and runs
the right instance of Vi Sta.
TERM NATI NG VI STA
When you quit Excel, ViSta may still be running, and it may be hi dden so you dont
see it. Then, if you try

to run Excel again, you may not be able to connect with ViSta. So you shoul d nake
sure you term nate the

Vi Sta session as well. Look at the task bar. If you see a ViSta icon, click it. Then
you shoul d see Vi Sta

and can close it.

5.5 TOPIC. Using Excel - SUBTOPIC. Changing Excel's Vi Sta Menu

CHANG NG EXCEL' S VI STA MENU

You can change the itens in Excel's ViSta nmenu. You can renove the ones that are
there, add new ones, etc.

The actions of the nenu itens can be any Vi Sta Lisp script. Thus, you can have nemu
itenms that do any type

of visualization/analysis that ViSta Lisp is capable of.
You take the follow ng steps to custom ze the menu itens in Excel's Vi Sta nenu:
1. Prepare the Scripts

Wite the scripts to be used by the Excel nenu itens. The scripts in the
startup\excel directory are very

sinple, single action scripts. Mre conplex scripts can be witten using Lisp.
2: Save the Scripts

Each script nmust be saved as a file in ViSta's startup\excel directory. The fil enane
must match the name

in the excelmenus.txt file (see next step).

3. Change the Menus:
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Look at the existing excelnenus.txt file to see howthe information in it connects
t he menus you see in

Excel with the scripts in the startup/excel folder. Then edit the file, entering
t he new menu name

followed by the lisp script associated with it.

6.1: TOPIC. Entering Data - SUBTOPIC. Editing Data

ABOUT EDI TI NG YOUR DATA

The Edit Data nenu item enabl es you to change your data. At the sane tine, the nenu
i tem saf eguards both

your original data and your changes. It does not, however, permanently save your
changes. You nust use the

SAVE DATA AS nenu itemto do that.

Wil e you edit your data you are never actually changing the original data. You al so
cannot

accidentally destroy the original data by unknowingly replacing it with your

changes. Nor can you

accidentally anal yze your inconpletely changed data.

These features are all based on the follow ng i nportant aspect of ViSta: In Vi Sta,
data can exist in

two forns called a dataobject and a datasheeet. These two forns are represented on
the workmap in two

di stinct ways: By a dataobject icon and by a datasheet icon

Data i n dataobjects can be anal yzed but cannot be edited, while data in datasheet
obj ects can be edited

but cannot be anal yzed. This prevents data from being accidentally changed, and from
being the prematurly

anal yzed. To anal yze the changes you have nmade, you nust first use the SAVE DATA AS
nmenu item (see bel ow).

When you use the EDIT DATA nmenu itemit seens as though Vi Sta opens your dataobject
and displays it to you

in a wi ndow as a datasheet ready for editing. However, to safeguard your data, when
you use the Edit Data

nmenu item Vi Sta unobtrusively creates a datasheet object from your dataobject and
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opens the dat asheet

obj ect, not the dataobject.

If you |l ook at the workmap, you will see that a datasheet icon has appeared. This
icon represents the

unobtrusi vel y nade dat asheet object. You are editing the data in the datasheet
object, not in the

dat aobject. In this way, your original data are safeguarded in its dataobject, and
you can

al ways return to your unedited data by clicking on the data icon from which the
dat asheet was

unobtrusi tvel y nade.

SAVI NG YOUR CHANGES

The SAVE DATA AS nenu item both saves your data to your conputer's file systemas a
DATAFI LE and produces

a new DATAOBJECT on the worknap. The new data object contains your edited data and
is ready for analysis.

You can save your editing as often as you wish. Each time, you get a new datafile
and a new dat aobj ect,

representing and saving your edited data at different stages of editing.

You can return to any previously saved edited version of your data by clicking on
t he appropriate

dat aobj ect or datasheet.

You can close a datasheet wi ndow and reopen it. The editing you have done is not
| ost when you cl ose the

wi ndow, even if the changes have not been saved
LOSI NG YOUR CHANGES

YOUR EDI TI NG CHANGES ARE LOST if you do not use the SAVE DATA AS item before you
exit ViSta.

6.2: TOPIC. Entering Data - SUBTOPIC. Vi Sta's Dat aSheet

ABQUT VI STA' S DATASHEETS

Dat asheets di splay your data and |l et you edit your data. Datasheets can be used to
create a brand new data
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object, to change the data in an already existing data object, or to add new data to
an al ready existing

dat a obj ect.

Dat asheets support the standard editing functions. Click on a cell to edit it.
Type the desired

information. Use the delete key to del ete what you have typed. Use the cursor keys
or the return, hone,

end or tab keys to nove to another cell

Dat asheets are not spreadsheets: They do not |et you enter mathematical fornmulas in
the cells. To do this,

use a spreadsheet such as Excel. Wen you have the desired spreadsheet you can
transfer it to ViSta as a

dat asheet, taking advantage of ViSta's advanced and extensive vizualization and
anal ysis features. Wen

you nmake the transfer from Excel to Vi Sta, Excel's numerical and textual information
is transferred as is,

as are the values resulting fromthe Excel's fornulas. The formul as thensel ves are
not transferred.

CONTENTS OF THE DATASHEET:
The dat asheet contai ns OBSERVATI ON LABELS, VARI ABLE NAMES, VARI ABLE TYPES and DATA,
as foll ows:

OBSERVATI ON LABELS: The left colum of cells contains observation |abels. These
may contain any

information that you wish. It is recomrended that each | abel be uni que.
VARI ABLE NAMES: The top row of cells contains variable names. These may contain
any information that

you wi sh. It is recommended that each variable name be uni que.
VARI ABLE TYPES: The second row of cells contains variable types. Vi Sta recognizes
two vari abl e types:

Nuneric and Category. Type N for nunmeric, C for Category. Any other information
typed in these cells is

i gnor ed.
DATA: The remai ning cells of the datasheet contain the data. Wat you can type
depends on the variable

type specified for the variable (in the second header row).
CATEGORY variables formstrings fromthe characters typed in a cell of the
dat asheet. Mst characters

are acceptable, although some are ignored and sonme are interpreted as novenent
characters.

NUMERI C and ORDI NAL vari abl es assunme that their cells contain nunbers. For this
reason you can only
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enter the ten digits and the characters + - . and , (the . and , can only be typed
at "appropriate”

pl aces, where, | regret to say, "appropriate" is according to Anmerican rules of
nuneric notation).

SCI ENTI FI C NOTATI ON nay be used, with the scientific-notation precision-type
character (d, |, f, or s)

being typed at the "appropriate" place. Wile you can type d (doubl e-fl oat)
(long-float) f

(single-float) or s (short-float), ViSta only uses double-float and |l ong-float, with
t he conversion

detai |l s dependi ng on the nachi ne you are using. You can determ ne the precision by
typi ng the gl oba

vari abl e MACHI NE- EPSI LON. The value of this variable is the smallest floating point
nunber for which (1 +

MACHI NE- EPSI LON) is not equal to 1
M SSI NG VALUES. The datasheet can contain mssing values. M ssing values are
entered as --- (three

m nus signs typed wi thout spaces between then) and are displayed in the datasheet as
--- or as N L. For

nuneric variables --- has the nuneric value equal to MACH NE- EPSI LON. For character
variables is is equa

to NI L.

REFORMATI NG THE DATASHEET:
You expand the datasheet (add rows, columms or matrices) by clicking on specia
cells in the datasheet. To

add a new observation (row) to nmultivariate data, click on the "New Qbs" cel
| ocat ed bel ow the |eft-hand

colum. To add a new variable (colum) to the data, click on the "New Var" cel
| ocated to the right of

the top row. You expand matrix data in a sinmlar fashion. You can al so use the
EXPAND button (or nenu

item) to add several rows or colums sinultaneously. You can control the w dth of
col uims and the nunber

of deci nal places shown by using the FORMAT button on the button bar,or appropriate
itens of the DESKTOP

nmenu.

SAVI NG THE DATA:
You may use the button bar's SAVE button,or the FILE nenu's SAVE DATA nmenu itemto
save the data. Wen you
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save the data, the current data object will be updated, unless it is attached to
anot her icon. If so, the

old data object will be left unchanged, and a new one will be created fromthe
information in the

dat asheet .

6.3: TOPIC. Entering Data - SUBTOPIC. Excel SpreadSheets
SENDI NG DATA FROM EXCEL TO VI STA

WE REGRET THAT THI S FEATURE ONLY WORKS FOR VERSI ONS OF MS- W NDOWS USI NG THE ENGLI SH
LANGUAGE

Vi Sta can visualize and anal yse data in an Excel spreadsheet, but to do this you
must run Excel and Vi Sta

by usi ng:

1) the VISTA-EXCEL item of Wndow s START nenu

2) VisSta's RUN EXCEL itemof its' OPTIONS MENUI f you run Excel directly it nay not
be able to communi cate

with Vi Sta.

To make this process work as well as possible, follow these steps:

PREPARE EXCEL DATA FOR VI STA
: SAVE YOUR DATA
l: EXIT EXCEL --- yes, it nmeans what it says!
V: RUN VI STA.

V: USE VI STA'S "RUN EXCEL" MENU | TEM TO RUN EXCEL
A/ OPEN YOUR DATA

VI1: SELECT YOUR DATA

VI11: USE I TEMS of EXCEL'S VI STA MENU

| PREPARE EXCEL DATA FOR VI STA

1: Prepare the datasheet as you nornally would, but subject to the follow ng
restrictions:

a) The data nust be in a rectangular array of contiguous cells. There can be no
enpty cells. Mssing
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val ues nmust be indicated by NIL or nil and nothing el se (quotes and doubl e quotes DO
NOT WORK) .

b) The top row of cells nust contain variable NAMES. The NAMES can be anything you
wi sh, but cannot

contai n spaces, tabs, or any other kind of "white space”, nor can they contain
singl e or double quote

mar ks. NAMES are used by ViSta to identify columms of data

c) The second row must contain variable TYPES. The variable TYPE can only be NUMERI C
or CATEGORY (upper or

| ower case, no quote marks). The variable typeany kind of "white space", nor can
they contain single or

doubl e quote marks.

d) The left colum nmust contain observation |abels. Labels can be any information
you desire. They are

used by ViSta to identify the rows of data. The NAMES can be anything you w sh, but
cannot contai n spaces,

tabs, or any other kind of "white space", nor can they contain single or double
quote marks. NAMES are

used by ViSta to identify colums of data.
c) The second row must contain variable TYPES. The variable TYPE can only be NUMERI C
or CATEGORY (upper or

| ower case, no quote marks). The variable types cannot contain any kind of "white
space", nor can they

contain single or double quote marks.

e) The first cell in the NAMES row and the first cell in the LABELS row are ignored
but nust contain a

vari abl e or val ue.

[1: YOU MUST SAVE YOUR DATA AND
[11: YOU MUST EXIT EXCEL before you can visualize the data. This counter-intuitive
step is required

because you cannot visualize your data unless the ViSta menu is installed on Excel's
nmenubar, and only

ViSta can install it.

IV:  RUN VI STA

V: THEN USE VI STA TO RUN EXCEL.

You can do this in two ways:

a: Run Vi Sta. Then use ViSta's RUN EXCEL nmenu itemto run Excel

b: Use the Vi Sta-Excel Icon in the ProgramFiles folder. This runs a snall program
whi ch automatically
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runs Vi Sta and then uses ViSta to run Excel. In Excel you nmay see an enpty
dat asheet. It contains the

macro for comuni cati ng between Excel and ViSta. You may minimze it, but don't
dismss it.

VI: OPEN YOUR DATA. You now nust re-open your data to get it back into Exce

VI|: SELECT YOUR DATA. You must select the portion of your spreadsheet that contains
the data you wish to

use with Vi Sta.

VII1: USE THE VI STA MENU. Every item of the Vi Sta nenu sends your data to Vi Sta, and
t hen does the

i ndicted actions, using the new data. So, if your data are large and the transfer is
slow, it is best to

use the menu once and then ask ViSta to save the data as a Vi Sta datafile. There may
be a menu itemto do

this, right in Excel's ViSta nmenu. If so, we recommend using it and then using Vi Sta
to do the anal ysis.

6.4: TOPIC. Entering Data - SUBTOPIC. SAS Dat asets

The SAS2VSTA macro. Witten by Mchael Friendly

The SAS2VSTA macro generates a ViSta input file froma SAS dataset. It handl es
mul tivariate data and

frequency classification data. Doesn't handle frequency table data.
USAGE

The SAS2VSTA macro is called with keyword paranmeters. The VAR= paraneter is
requi red. The argunents may be

listed within parentheses in any order, separated by commas. For exanple:

Y%sas2vst a(dat a=new, var=Nanme G oup X1 X2 X3, id=naneg,
about =%str (A sanple data set, converted to ViSta));

bservations may be sel ected by the WHERE= paraneter. They appear in the output in
their order in the

i nput data set. Sort themfirst if you want some alternative order
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By default, output is witten to a file of the sane nane as the SAS data set, with
the extension '.lsp',

in the current SAS directory.
PARAMVETERS

DATA=
The nane of the input data set [Default: DATA=_LAST ]

DNAME=
Data nane, the name of the data set for ViSta. [Default: DNAVE=&DATA]

VAR=
Li st of variable nanes to be output, a blank separated |ist. Variables appear in the
output in the order

listed, and in the : VARIABLES |list in the case given.

FREQ=
Nane of a frequency variable, if any. Added as the last variable, and the : FREQ't
flag is set. Al other

variables are treated as Category variables in this case.

| D=
The nane(s) of observation ID variable(s), which are used as row : LABELS. If two or
nore variables are

given, their values are joined using the SEP= character for each observation
SEP=

Separator character just to join adjacent ID variables. If you want to use a
character which the SAS macro

processor treats as special, use, e.g., SEP=%tr(,).

ABBREV=
Maxi mum | ength of any ID variable when there are 2 or nore listed in ID=. |f ABBREV=
is specified, each

ID= variable is abbreviated to this length to construct a single observation | abel

VWHERE=
WHERE cl ause to subset the observations in the output file. Use
WHERE=%st r (var =val ue) if val ue contains

any funny characters.
TI TLE=

CGenerate a ViSta input file froma SAS dataset string for the data for ViSta
[ Defaul t: TI TLE=&DATA]

ABOUT=
: ABOUT description; use %tr() if it contains ','. If not specified, we use the data
set label, if there

is one. NB: you must use quotes, as in
data foobar (|abel="M foobar data");
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for the | abel to be accessible to this macro.

ouT=
Qut put destination, one of OUT=FILE, PRINT or STDOUT [Default: OUT=FI LE]

OUTFI LE=
Nanme of output LSP file. [Default: &DATA. I sp]

QUTDI R=
Nanme of output directory. [Default: Current SAS directory]

LS=
Qut put |inesize [Default: 80]

Exanpl e
This exanple starts with data for a 2 x 2 x 6 contingency table on frequency for
Admt x Gender x Dept for

adm ssions to graduate school at Berkel ey.

title 'Berkel ey Adm ssions data';
proc format;
val ue admt 1="Adnmit" 0="Reject" ;
val ue yn 1="+" o="-" ;
val ue dept 1="A" 2="B" 3="C' 4="D' 5="E' 6="F";
dat a berkel ey (I abel ="Berkel ey adni ssions data");
do dept = 1 to 6;
do gender = 'M, 'F';
do admt =1, O;
i nput freq @@
out put ;
end; end; end;
format dept dept. admit admt.;
/* Admt Rej Admit Rej */
cards;
512 313 89 19
353 207 17 8
120 205 202 391
138 279 131 244
53 138 94 299
22 351 24 317

To create a file, berkeley.lsp for ViSta, with the table variables ordered Gender,
Dept, Admt, and the

| D= variabl es separated by '-', use the follow ng nacro call:

Y%sas2vst a(dat a=ber kel ey, var=CGender Dept Adnmit, freq=Freq,
i d=Gender Dept Admit, sep=-,
about =%str (Ber kel ey adm ssions data, from Bickel-etal:75) );

The output file, berkeley.lsp |ooks like this:
( DATA "ber kel ey"
: TITLE "berkel ey"
: ABOUT "Berkel ey adm ssions data, from Bi ckel -etal : 75"
- FREQ t
: VARI ABLES (QUOTE ( "Gender" "Dept" "Admit" "Freq"))
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: TYPES (QUOTE ( "Category" "Category"
: LABELS ( QUOTE (

"Category" "Nunmeric"))

"MA-Admt" "MA-Reject"” "F-A-Admit" "F-A-Reject"” "MB-Admit" "MB-Reject"
"F-B-Admit" "F-B-Reject” "MCAdmt" "MCReject" "F-CAdnmit" "F-C Reject"
"MDAdmt" "M D Reject" "F-D-Admt" "F-D-Reject” "ME-Admit" "ME-Reject"
"F-E-Admit" "F-E-Reject" "MF-Admt" "MF-Reject" "F-F-Admit" "F-F-Reject"
))
: DATA (QUOTE (
"MO"AY "Admit" 512
"M "A" "Reject" 313
"FrO"A* "Admit" 89
"F* "A" "Reject" 19
"M "B* "Admit" 353
"M "B" "Reject" 207
"FProo"B* "Admit" 17
"F' "B" "Reject" 8
"M "C' "Admit" 120
"M "C' "Reject" 205
"Fro"C' "Admit" 202
"F* "C' "Reject" 391
"M "D' "Admit" 138
"M "D' "Reject" 279
"Fo"D' O "Admit" 131
"F' "D' "Reject" 244
"M O"E' "Admit" 53
"M "E' "Reject" 138
"FrO"E" "Admit" 94
"F* "E' "Reject" 299
"MO"E* "Admit" 22
"M "F* "Reject" 351
"FO"E* "Admit" 24
"F* "F* "Reject" 317
)
6.5: TOPIC. Entering Data - SUBTOPIC. Inporting Data

| MPORT DATA opens a file and attenpts to inport data fromit. If the information in

the file is formatted

as explained below, ViSta will |oad the data and display it as a datasheet.

A dialog box will ask for the nane of the data, whether the first Iine in the file
contains variable
nanes, whether the second |ine contains variable types, whether the first col um

cont ai ns observation

| abel s, whether you want to see the data sheet,
m ssing data

and whet her you need to check
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When the first line of the file specifies variable nanes, there nust be one nanme for
each variabl e, each

one separated by white space. If the first variable nane is LABELS, or if the "First
Col um is Label s"

dialog itemis checked, then the first "variable" will be used as observation
| abel s. Variable nanmes are

unquoted strings. Optionally, they may be inside double quotes, permtting white
space inside the nane.

If the first line specifies variable nanes, then the second one can specify variable
types, if desired.

This can greatly speed up inportation for |large data. Variable types nust be one of
the foll owi ng double

quoted strings: "label" "labels" "category" "nuneric". Case is ignored. If the
second |ine does not

specify variable types, then a variable that has one or nore non-nuneric values is
treated as a category

vari abl e, otherw se variables are assuned to be nuneric.

When the first |ine does not contain variable nanes it nust contain the first data
line. The |ine nust

have one data val ue for each vari abl e.

Choosing to not see the datasheet can greatly inprove the speed for inporting |arge
dat a.

If there are no mssing values, or if missing values are all coded by the synbol
NI'L, and none are coded

by the string "NIL", then you do not need to check missing data, a process which can
be ti ne-consum ng

Dat a val ues nust be separated by white space. If variable nanes are not specified,
then the number of data

values in the first record deternines the nunber of variables in the data object.
Succeedi ng records mnust

have the same nunber of data val ues.

Data val ues may be nuneric or non-nuneric. Non-nuneric values may optionally be in
doubl e quotes. Doubl e

gquotes permt entry of spaces, and preserve character case (unquoted non-nuneric
val ues are converted to

upper case). M ssing values nust be coded as nil or "ni

After you inport data you will see a datasheet of your data. You nay use this
dat asheet to browse through
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your data and to edit your data.

When you are finished with the datasheet you should close it. You will then see that
ot her Vi Sta wi ndows

have changed: The WrkMap will have a new Data Icon. The nane of the Data Icon will
correspond to the

nane you entered into the dial og box.

If you are using guidemaps, the GET YOUR DATA guidenmap will be replaced by the DATA
ANALYSI S gui denmap

6.6: TOPIC. Entering Data - SUBTOPIC. Sinulating Data

SI MULATE DATA |l ets you generate new data by sinulating the process of sanpling from
a population. It also

i ncludes a visualization that denonstrates the central |imt theorem

When you use SI MULATE DATA, you will see a dialog box that asks you to select a
distribution. This

corresponds to the theoretical population distribution fromwhich sanples will be
dr awn.

The di al og box al so asks for sanple size and number of sanples, and whether or not
you wi sh to visualize

the sanpling process. For certain distributions, an additional dialog box will ask
for informati on needed

to conmpletely specify the sanpling process.

The visualization shows the shape of the population and sanple distributions as wel
as the distribution

of sanpl e nmeans and standard deviations. If you ask for nore than one sanple, the
| ast sanple distribution

is displayed along with all sanple neans and standard devi ations. The visualization
gi ves you the choice

of generating additional sanples and seeing the updated distributions of neans and
variances. Each tinme

you click on the visualization's "New Sanple" button Vi Sta generates addi ti ona

sanpl es, where "n" is

n
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t he nunber of sanples specified in the dial og box.

The sinulation process creates a new nultivariate data object. It is represented by
an icon on the

wor knmap.

6.7: TOPIC. Entering Data - SUBTOPIC. Witing DataCode

EDI T DATA

The Edit Data nenu item displays a new datasheet icon on your workmap, along with a
dat asheet of your

data. The datasheet is ready for you to edit your data.

The nmenu itemalso turns off the nmenu itens and nany other functions so that you can
safely edit your data

wi t hout concern about what the rest of the systemw Il do with a partially edited
set of data.

If you wish to anal yze the data as you have edited them then you can

- right-click the datasheet and choose the CREATE DATAOBJECT item

- click on the workmap and then right-click on the datasheet icon, choosing the
CREATE DATAOBJECT nenu

item

If you wish to return to the data prior to editing, sinmply click on the data icon to
which it is attached.

The data in that icon have not been altered.
The editing you have done is not | ost when you close the datasheet.

During a single session with ViSta you can return to your editing of a datasheet at
any time. You can

al ways open it again during the sane session and continue fromwhere you left off.

Not e, however, that if your changes are not saved with the SAVE DATA AS item before
you end the session

with Vi Sta, that your changes are | ost.

EDI TI NG YOUR DATA W TH THE DATASHEET EDI TOR

Dat asheets di splay your data and |l et you edit your data. Datasheets can be used to
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create a brand new data

object, to change the data in an already existing data object, or to add new data to
an al ready existing

dat a obj ect.

Dat asheets support the standard editing functions. Click on a cell to edit it.
Type the desired

information. Use the delete key to del ete what you have typed. Use the cursor keys
or the return, hone,

end or tab keys to nove to another cell

Dat asheets are not spreadsheets: They do not |et you enter mathematical fornmulas in
the cells. To do this,

use a spreadsheet such as Excel. Wen you have the desired spreadsheet you can
transfer it to ViSta as a

dat asheet, taking advantage of ViSta's advanced and extensive vizualization and
anal ysis features. Wen

you nmake the transfer from Excel to Vi Sta, Excel's numerical and textual information
is transferred as is,

as are the values resulting fromthe Excel's fornulas. The formul as thensel ves are
not transferred.

CONTENTS OF THE DATASHEET:
The dat asheet contai ns OBSERVATI ON LABELS, VARI ABLE NAMES, VARI ABLE TYPES and DATA,
as foll ows:

OBSERVATI ON LABELS: The left colum of cells contains observation |abels. These
may contain any

information that you wish. It is recommended that each | abel be uni que.
VARI ABLE NAMVES: The top row of cells contains variable names. These may contain
any information that

you wi sh. It is recommended that each variable name be uni que.
VARI ABLE TYPES: The second row of cells contains variable types. Vi Sta recognizes
two vari abl e types:

Nuneric and Category. Type N for nunmeric, C for Category. Any other information
typed in these cells is

i gnor ed.
DATA: The remai ning cells of the datasheet contain the data. Wat you can type
depends on the variable

type specified for the variable (in the second header row).
CATEGORY variables formstrings fromthe characters typed in a cell of the
dat asheet. Mst characters

are acceptable, although sonme are ignored and sonme are interpreted as novenent
characters.
NUMERI C and ORDI NAL vari abl es assune that their cells contain numbers. For this
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reason you can only

enter the ten digits and the characters + - . and , (the . and , can only be typed
at "appropriate”

pl aces, where, | regret to say, "appropriate" is according to American rules of
nuneric notation).

SCI ENTI FI C NOTATI ON nay be used, with the scientific-notation precision-type
character (d, |, f, or s)

being typed at the "appropriate" place. Wile you can type d (doubl e-fl oat)
(long-float) f

(single-float) or s (short-float), ViSta only uses double-float and |l ong-float, with
t he conversion

detail s dependi ng on the nachine you are using. You can determ ne the precision by
typi ng the gl oba

vari abl e MACHI NE- EPSI LON. The value of this variable is the smallest floating point
nunber for which (1 +

MACHI NE- EPSI LON) is not equal to 1
M SSI NG VALUES. The datasheet can contain mssing values. M ssing values are
entered as --- (three

m nus signs typed wi thout spaces between then) and are displayed in the datasheet as
--- or as N L. For

nuneric variables --- has the nuneric value equal to MACH NE- EPSI LON. For character
variables is is equa

to NI L.

REFORMATI NG THE DATASHEET:
You expand the datasheet (add rows, columms or matrices) by clicking on specia
cells in the datasheet. To

add a new observation (row) to multivariate data, click on the "New Qbs" cel
| ocat ed bel ow the |eft-hand

colum. To add a new variable (colum) to the data, click on the "New Var" cel
| ocated to the right of

the top row. You expand matrix data in a simlar fashion. You can al so use the
EXPAND button (or nenu

item) to add several rows or colums sinultaneously. You can control the w dth of
col uims and the nunber

of deci nal places shown by using the FORMAT button on the button bar,or appropriate
itens of the DESKTOP

nmenu.

SAVI NG THE DATA:
You may use the button bar's SAVE button,or the FILE nenu's SAVE DATA nmenu itemto
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save the data. Wen you

save the data, the current data object will be updated, unless it is attached to
anot her icon. If so, the

old data object will be left unchanged, and a new one will be created fromthe
information in the

dat asheet .

7.1: TOPIC. Managing Data - SUBTOPI C. Managi ng Data

ABOUT VARI ABLES AND DATA

An inportant aspect of statistical data analysis and visualization involves creating
new vari abl es,

cal cul ati ng new vari abl es from existing ones, and nodi fying the val ues of existing
variabl es. Such new

vari abl es beconme the basis of new data objects, which in turn can be used for data
anal ysi s and

vi sual i zati on.

This help file presents an overvi ew of variables and data objects, including
i nformation about ViSta's

lists of variable and data object nanes; about the difference between short nanes
and | ong- nanmes; about

how you use the lists of nanes to refer to variable and data objects; about how you
create new variabl e

and data objects; and about variable types and data types.
ABOUT SYMBOLS

You mani pul ate variables by typing sinple arithnmetic or algebraic statenents in the
i stener wi ndow. These

statenments involve synbols for the nathenmatical operations and synbols for the
variabl es. The mat hemati ca

operation synbols are the fam liar ones you have always used: + for addition, / for
division, etc. The

vari abl e synbols are the variabl e names you supplied when you created the vari abl es.

NAMES - SHORT AND LONG
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Thr oughout Vi Sta, variables and data objects are referred to by nanes that you
supply. However, there is

al ways the possibility that a name mght be repeated. If it is, the name does not
unanbi guously identify

the variable or data object. To avoid this problem ViSta constructs and uses
"l ong- nanes" which are

unanbi guous. In contrast, the "short-nanes" are the nanmes you supplied, which can be
anmbi guous.

DATA- OBJECT NAMES

Dat a obj ects have | ong names which consist of three parts.
1) The first part is the nane you supply
2) The second part is a three character "extension"
3) The third part is the "version nunber”.

The extension identifies the datatype of the data object. The version nunber is
supplied by ViSta and is

used to uniquely identify the data object. The nunber is 1 if the nane is unique, 2
if there is already

anot her data object with the same nane, etc

The | ong nane has the syntax

dat anane. ext #n
That is, the long name of a data object consists of the NAME you supplied, followed
by a dot, then the

EXTENSI ON, followed by # (nunber sign) and the VERSION. The extension identifies the
dat at ype of the data

obj ect.

VARl ABLE NAMES

The | ong-nane of a variable is constructed fromthe nane you gave the variable and
the nane of the data

obj ect that contains the variable. Specifically, a variable's long-nane is the |ong
name of the data

obj ect (including extension and version nunber) followed by a dot and the nane you
gave to the vari abl e;

dat anane. ext #n. var name
For exanple, if the data object MYDATA contains a vari able naned GPA, then the
variable's long-nane is

MYDATA. GEN#1. GPA when there is no other data object naned MYDATA, and when the data
object's datatype is

"general ".

Vari abl es do not have to be in data objects, but may be "free-standi ng" variabl es.
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When you first create

and mani pul ate new vari ables they are free-standing, and are called "free"
variabl es. Variables in

dat a-obj ects are called "attached" vari abl es. Free-standi ng vari abl es have | ong- nanes
whi ch are the sanme as

their given nane since they are not in any data object. Note that there is the
possibility of duplicate

nanes.

There is always a "current" data object. This is the data object that is the current
focus of data

analysi s and visualization. It is represented on the workmap by the highlighted data
i con.
REFERI NG TO VARI ABLES

In order to mani pulate a variable, you nust be able to specify which variable you
wi sh to nmani pul ate. A

variabl e or data object can be referred to by its nane, including either its
short-name or |ong-nanme. If

you use a short-nane, the nost recently created variable with that name will be the
one referred to.

Vi Sta maintains informati on about the data and vari abl e objects that have been
defined during the session

The infornmation can be referred to by various nanes. In addition to being able to
refer to a data object

by its' nane (with or without the #n suffix), you can refer to the information by
various symbol s, al

begi nning with $. The synbol s incl ude:

SYMBOL | NFORMATI ON

$ the current data object

$dat a all data objects

$vars the variables in the current data

$all -vars all variables, free and attached

$data-vars all attached vari abl es

$free-vars all free vari abl es

$NAME-vars all variables in data object NAME
(NAME nust be a | ong data object nane)

By typi ng one of these synmbols in the listener you can see which data and variabl e
obj ects have been

defined. New variables are usually constructed from specific variables on these
lists. In addition, new

vari abl es may invol ve cal cul ati ons performed on vari ables on these lists.
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NOTE: Due to fundanental differences in the nature of data objects whose datatype is
MATRI X ( ext ension

.mat), these data objects not included in the |lists above. Furthernore, the
variables in data objects

whose datatype is MATRI X are not included in the features di scused bel ow.

CREATI NG VARI ABLES W TH VI VA AND VAR
Vi Sta provides two ways of creating new vari able objects, known as ViVa and Var.

ViVa is ViSta's Variable | anguage, and VAR is a function for creating vari abl es.
Each creates new

vari abl es which can be further manipulated with ViVa and Var, or can be nade into
dat a objects, using the

DATASET function. The data object can then be anal yzed and vi sualized by Vi Sta.

Vi Va cal cul ates variabl es using statenents |ike ordinary arithmetic or al gebraic
statenents. VAR

cal cul at es new vari abl es using expressions in the Lisp | anguage.

The variables created by ViVa and Var are called "free" vari abl es because they are
not contained in any

dat a obj ect.
Vi Va and VAR are described in the CREATI NG VARI ABLES hel p item
THE DATASET FUNCTI ON

The "free" variable objects created by ViVa and VAR nmust be placed in a data object
so that they can be

anal yzed and vi sualized. The DATASET function creates a new data object froma group
of variables. It is

described in the ABOUT MAKI NG DATA help file
TYPES OF VARI ABLE AND DATA OBJECTS

Vari abl es have a property known as their "variable type", a property which
det er mi nes what ki nds of

cal cul ati ons can be done on their values and what kinds of statistics and
vi sual i zati ons are appropri ate.

The types recognized by Vi Sta are "nuneric", "ordinal" and "category".

> Nuneric variables are regular nunbers, supporting ordinary arithmetic and the
statistics and

visual i zati ons based on arithnmetic.
> Ordinal variables are those whose val ues only specify order, not nunber. Such
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vari abl es are seldony

used in Vi Sta.
> Category variables are those whose val ues only specify category nmenbershi p. These
variabl es are used in

appropriate places in ViSta for determning the kinds of statistics and
visual i zati ons that can be

conput ed.

By default, Vi Sta assunmes variables are nuneric. The VAR function's : TYPES keyword
all ows you to specify

non-nuneric variables. ViVa variables are always numneric.

7.2: TOPIC. Managing Data - SUBTOPIC. Variable and Data Types

VARI ABLE TYPES AND DATATYPES

Each variable in a ViSta data object has a "type", referred to as the "variable
type" of the variable.

Each data object also has a "type", called the "datatype".

Don't confuse these two "types". Variable types are fundanental. They are inutable
characteristics of the

variables. On the other hand, the datatype is an inmutabl e characteristic of a
dat aset, which is derived

fromthe variable types and fromother infornmation.

VARl ABLE TYPES

One of the basic pieces of information that Vi Sta needs for every aspect of what it
does is the "type" of

each variable in the data. The "variable type" nust be ONLY one of the follow ng
t hree choi ces:

CATEGORY - The infornation provided by each observation of a variable only specifies
t he category of the

observation, nothing nore... not the order of the observations nor the values of the
observati ons.
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ORDI NAL - The infornation provided by each observation of a variable specifies the
order as well as the

category of the observation, but not the nuneric val ue.

NUVERI C - The information provided by each observation of a variable specifies the
nureri ¢ val ue as wel

as the order and category of the observation

Note that currently ViSta treats ORDI NAL variabl es as though they are NUMERIC (with
rare, but obvious,

exceptions).

DATATYPES

Each Vi Sta data object has a datatype. The datatype deternmines ViSta's default
anal yses and

visual i zations, and limts the choice of actions you can take to those that are
likely to be reasonabl e.

Dat atypes are neant to sinplify the user's experience... they allow ViSta to make a
nore educated guess

about what should be done with the data, and provide an unobtrusive way of guiding
the user by limting

choi ces.

The dat atype depends on

1) whether the data contain m ssing val ues;

2) the nmix of variable types; and

3) whether the values for nuneric variables represent quantity, frequency or

rel at edness.

Note that the definition of "frequency" data has been retro-fitted to ViSta and is a
bit of a kludge.

Specifically data are frequencies if explicitly declared so in the datacode, or if
all nuneric variabl es

are nanmed "Freq".
There are 11 data types recogni zed by Vi Sta. They i ncl ude:
A) M SSING - The data have one or nore NIL el enents

B) MATRI X - A datatype where the basic datumis a relation. The observati ons and
variables refer to the

sanme things, the data elements are relational, specifying the relation (correlation
di stance, covari ance)

bet ween pairs of the things.

C) Six datatypes where the basic datumis a quantity:
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CATEGORY - There are only category vari abl es
UNI VARI ATE - There is one variable and it is non-frequency nuneric
Bl VARI ATE - There are two variabl es and they are both non-frequency nuneric
MULTI VARI ATE - There are nore than two variables. Al are non-frequency nuneric
CLASSI FI CATION - There is exactly 1 non-frequency nuneric variable and there are
1 or nore category

vari abl es
GENERAL - When none of the above defintions is satisfied the datatype is
"general "

D) Three datatypes where the basic datumis a frequency:

FREQUENCY - All the variables are nuneric frequency vari abl es

FREQCLASS - There is exactly 1 nuneric frequency variable and there are 1 or nore
category vari abl es

CROSSTABS - There are 1 or nore nuneric frequency variables 1 and or nore
category vari abl es

Formal |y, the datatypes are defined to be:

A MSSINGif the data contain one or nore NI L el enents.

B) MATRIX if nmatrices are present without NIL el enents.

C If neither of the above is true, then the datatype is defined according to the
nunber of category and

nuneric variables in the data, and by whether the data are frequencies or not.
Specifically:

Nunmber of | | Nunber of

Category |freq?| Nuneric Vari abl es

Vari abl es| | 0 1 2 >2

0 | nil | error univariate bivariate multivariate
| t | error freq freq freq
>0 | nil | category cl ass gener al genera
| t | category freqclass crosstabs crosstabs
NOTES:

a) TABLE datatype is no |onger used.

b) ORDI NAL variables are treated as NUMERI C.

c) Defined on ALL varibles, NOT active variables. This nakes the datatype a
characteristic of the data,

not the active data. | am considering changing this in the future.

7.3: TOPIC. Managing Data - SUBTOPIC. Mani pul ating Vari abl es

MANI PULATI NG VARI ABLES

A variable is a specific type of information (either nuneric or non-nuneric) that is
observed nmany tines,
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and which can vary from one observation to the next. Data is a collection of
variables, and is the

i nfornmati on that you wish to visualize and anal yze with Vi Sta.

Bef ore visualizing or anal yzi ng your data, and often tines during the course of a
statistical

investigation, it is necessary to mani pulate your data. Vi Sta has three data
mani pul ation tools:

1) Viva, ViSta's Variable Language, creates and nodi fies variabl es using
statenents that are |ike

al gebraic equations. ViVa is easy to learn and use, but is |limted in scope and can
only be used in the

listener. It is a special purpose |anguage intended for manipulating ViSta
vari abl es.

2) VAR creates and nodi fies variabl es using expressions in the Lisp | anguage. VAR
is faster and much

nore general than Vi Vaand can be entered fromthe listener or fromfiles. Al though
VAR i s based on Lisp,

which is much harder to learn than ViVa, you only need to learn a small subset of
Li sp to nani pul ate

variabl es. But, since Lisp is a general purpose conputing |anguage and ViVa is not,
VAR can be nuch nore

power ful than Vi Va.
3) DATASET creates data froma collection of variables. Note that ViVa and VAR
create vari abl es which

can be further nanipulated by ViVa and VAR However, they cannot be visualized,
anal yzed or pernanently

saved until they are placed into a dataset w th DATASET.

DOLLAR FUNCTI ONS

Vi Sta has several functions that tell you what variables are available for use by
Vi Va, VAR and DATASET.

These functions all start with the $ character, and so are called "doll ar
functions".

To find out what variables are available for creating new variables and form ng new
dat a objects, type

NAME | NFORVATI ON
$vars list of variables in the current data
$al |l -vars list of all variables
$data-vars list of all data object variables
$free-vars |list of all free variables

$NAME-vars list of all variables in data object NAME
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Vi Va Exanpl e:

Vi Va uses al gebraic equations to mani pul ate and create variabl es. The equations mnust
be encl osed in

brackets. For example, if you have nmeasurements of tenperature on the Farenheit
scal e used in the United

States and you wish to convert themto the Celsius scale used by the rest of the
wor |l d, you would type

[celsius = (5 / 9) * (farenheit - 32)]

The variable on the |left of the equal sign is created and assigned the val ue of the
expression on the

right.

VAR Exampl e:

You can al so use VAR to nmani pul ate existing variables and cal cul ate new ones. VAR
statenents have the

form
(VAR vari abl e formul a)

This statement creates a new vari abl e named "vari abl e whose value is the result of
t he cal cul ati ons

perfornmed by "formula". Here's how you do the tenperature scal e conversion exanpl e
wi th VAR

(var celsius (* (/ 59) (- farenheit 32)))

Notice that functions (such as * / and -) always preceed their argunents.

DATASET Exanpl e:

DATASET takes a collection of variables and nakes a new dataobject fromthem The
dat aobj ect persists

t hr oughout the session with ViSta and can be pernanently saved to a file. The
variables in the dataset can

be visualized and analyzed with Vi Sta.

For exanple, to put the two tenperature scales in a datafile you type
(dat aset both-scal es cel sius farenheit)

The general form of the DATASET statenent is
(DATASET NAME VARL VARZ2 ..

: TYPES ' ("nuneric" "category" ...)
:LABELS ' ("A" "B" "C' "D' ...)

)
Page 53



Al Hel p. t xt

The : TYPES and : LABELS keywords are used to specify variable types and observation
nanes. These argunents

are optional, although you nmust use : TYPES when you have categorical variables.

7.4: TOPIC. Managing Data - SUBTOPIC. Using ViVa

ViVa: ViSta's Interactive Variable Application

ViVa, ViSta Interactive Variable Application, is an al gebra-like |anguage which
cal cul ates val ues for new

vari abl es and makes the variabl es available for further manipul ation

Vi Va consists of algebra-like expressions. |[If the expression involves assignnment to
a variable, the

variable is assigned the value of the expression, and the variable is saved for the
duration of the

session with Vi Sta.

Vi Va can be used in 3 ways. These ways are outlined briefly here. Exanples of ViVa
expressions are given

bel ow.

1) At the Listener, type a ViVa expression enclosed in brackets. For example, if x
is a variable known to

Lisp from say, typing
> (var x '(1 2 3))
(12 3)
Then you can type the Vi Va expression, in brackets, at the Lisp pronpt:
> [y = 2 + 3*x]
(5 8 11)
The expression on the right side of the = sign is evaluated, the resulting value is
assigned to y, and the

value is returned. Thus:

2) At the Listener, type a left bracket and a return. Lisp's > pronpt is replaced by
Viva's ? pronpt. Then

you can type a series of ViVa expressions, each followed by a return. Each
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expression is eval uated when

you type a return. Finally, type a right bracket to return to regular Lisp. The
val ue of the | ast

expression is returned. For exanple:

> |

? s =1list(2,4,6)
(2 4 6)
?2u=3

3

?v =2

2

?r =u + v*s
(7 11 15)

? 1]

(7 11 15)

>

3) Enter a bracket enclosed ViVa statenent in the mddle of lisp. It is evaluated
and returns its value to

Li sp. Thus:
> (list 12 [sqrt(9)] 4)
(12 3.0 4)

LI M TATI ONS
1) ViVa can only be entered fromthe Listener, not fromfiles. Thus, ViVa scripts or
appl ets are not

possi bl e.
2) Wien using ViVa, variable nanmes cannot contain enbedded characters interpreted as
mat hemat i ca

operators (i.e., - + =/ * etc). These signs are always interpreted as being a
mat henati cal operator. In

particular, the Lisp convention of variable or function nanes containi ng dashes,
such as

princi pal -conponents or nornal-rand, is not allowed in ViVa. Underscores may be
substituted for dashes

(see next point).
3) Underscores nay only be used as a substitute for dashes (see previous point).

UNDERSCORES:
Si nce dashes are very comonly used in the names Lisp functions, you may substitute
under scores for

dashes. Thus, you can enter principal_conponents or nornmal _rand. ViVa will translate
appropriately.

VERBCSE
Type (viva-verbose t) or (viva-verbose nil) at the Lisp > pronpt to control the
amount of out put

generated by Vi Va.
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VI VA EXPRESSI ONS
Vi Va expressions conformto a subset of the syntax for the C progranm ng | anguage.
Specifically, ViVa

supports all syntax defined in section 18.1 of the original Kernighan and Ritchie
book, plus all C

nunerical syntax including floats and radi x syntax (i.e. Oxnnn, Obnnn, and Oonnn).
Vi Va supports nultiple

array subscripts.

ABOUT VI VA AND PARCI L
Vi Va uses PARCIL, copyright (c) 1992 by Erann Gat. Parcil is used under the terns of
the GNU Genera

Public License as published by the Free Software Foundation. PARCIL parses
expressions in the C

progranmm ng | anguage into Lisp. ViVa then takes the parsed statenents and creates an
interactive

environnent in which they are eval uated. Thanks to Sandy Wi sberg for providing
Parcil .

Vi Va EXAMPLES
Exanmpl es of each way of using ViVa are given bel ow.

1) At the Listener, type a ViVa expression enclosed in brackets. It is evaluated and
t he val ue returned.

If the expression involves assignnent to a variable, the variable is assigned the
val ue, and the variable

is saved for the duration of the session. The variable can be entered into a data
obj ect, using the

DATASET function, and then saved pernanently.
Here is an exanpl e:
>[A =2+ (3*4)]
14

Here, the user has typed the Vi Va expression A=2+(3*4) enclosed in brackets. ViSta
responds with 14, the

appropriate value, using the standard rul es of operator precedence. A new Lisp
variabl e A has been

creat ed:
> a
14
>
You can retrieve the list of all saved variables created by ViVa by typing
> $viva-vars
These vari abl es, and those created by the VAR function, are free variables (not in a
data object). You can
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get a list of all free variables by typing:
> $free-vars
You can also retrieve the list of all variables in all data objects by typing:
> $dat a-vars
Note that any Lisp function nay be used in ViVa expressions, though in standard
al grebrai c syntax. For

exanpl e:
> [a=3*iseq(4)]
(0 3609)

where iseq(4) is the ViVa equivalent of Lisp's (iseq 4), which generates the
sequence of nunbers (0 1 2

3).

These functions can use any $data-vars as argunents:

> [b=a"2]

> (0 9 36 81)
A Lisp expression involving a function with nultiple argunments is witten as a Vi Va
function involving

argunents that are comma-delimted. Thus

> [L=list(1,2,3)]
corresponds to the Lisp expression (setf L (list 1 2 3)).
Note that a ViVa expression may be a conpound expression

{ ( x=1,y=2,print(x+y),sin(pi/2) ) }

0
X

y

VNVERVEWYV

2) At the Listener, type a left bracket and a return. Lisp's > pronpt is replaced by
Viva's ? pronpt. Then

you can type a series of ViVa expressions, each being eval uated when you type a
return. Finally, type a

right bracket to return to regular Lisp. Notice that functions with nultiple
argunents have their

argunents separated by conmmas. Also, notice that vector and matrix al gebra are
supported. Here is an

exanpl e interaction:

[
2+3

>
?
5
? a
(0 369 ;this value for Ais left from above
? a=2+3
5
? a ;a new value for A has been defined
5
? b=sqgrt(a)
2.23606797749979
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? a=iseq(4) ;yet another value for A
(0123
? b=sqgrt(a) ;vector arithmetic is supported
(0.0 1.0 1.4142135623730951 1.7320508075688772)
;the value of the |ast expression is returned
(O 0 1.0 1.4142135623730951 1. 7320508075688772)
>

If you do not wish to see so nuch output, type:
[viva_verbose=not(t)]

For exanpl e:
> [viva_verbose=not(t)

? a=nornal _rand(10)
? b=an2

? c=iseq(10)

? d=c*b

? 1

(0.0 0.12086435903614712 0.12465600120144842 0.05113395472276512
0. 8572483580685174 2.8192853102290143

8.009152301820079 33. 31659449692597 0.9436767853187026 1.1345846087676839)

>d
(0.0 0.12086435903614712 0. 12465600120144842 0.05113395472276512 0. 8572483580685174
2.8192853102290143

8.009152301820079 33.31659449692597 0.9436767853187026 1.1345846087676839)
>

Lisp's matrix
?a=matrix ( li
#2A((1 2) (3 4
?b=matrix ( i 2,3), list(1,2,3,4,5,6))
#2A((1 2 3) (4 5 6))
?c=matmul t(a, b
#2A((9.0 12.0 15.0) (19.0 26.0 33.0))

| anguage may be used with Viva. Here is an exanpl e:
st(2,2), list(1l, 2,3 ,4))
))
st (
5

3) Enter a bracket enclosed ViVa statenent in the mddle of lisp. It is evaluated
and returns its value to

Li sp:

>(list 1 3 [sqrt(25)] 7)
(135.07)

TWO EXAMPLES
The first exanple involves calculating points in an Introductory Statistics course.
The data are in

P3099pts. | sp datafile. You can open these data with the OPEN DATA nenu itemin the
FILE menu. In this

exanple, ViVa is used to create variables, then the DATASET function is used to
create a data object from

t hem

? honmewor k_sumrhonewor k1+homewor k2=honmewor k3
(12.0 14.24 13.399999999999999 13.11 15.36 12.96 12.22 13.82 14.31 13.09 13.98 13.67
7.45 15.33 12.1 12.92
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5.57)

? total =homewor k_sumtmni dt er ml

(170.0 173.24 168.4 189.11 197.36 119.96 159.22 135.82 194.31 189.09 197.98 189. 67
159. 45 194.33 153.1

176.92 173.57)

? 1

(170.0 173.24 168.4 189.11 197.36 119.96 159.22 135.82 194.31 189.09 197.98 189. 67
159. 45 194.33 153.1

176.92 173.57)

> (dataset sunmmary honmewor k_sum total)

#<Cbj ect: a9e82c, prototype = M- DATA- OBJECT- PROTO>

>

The second exanpl e invol ves cal cul ati ng grades from points earned during the course.
(load (strcat *data-dir-nane* "p3099pts.Isp"))

[ homewor ksum = homewor k1 + homewor k2 + honewor k3]
[ m dpts = homewor ksum + m dt er ml]

(let ((grades (mapcar #' (lanmbda (pts)
(cond ((> pts 190) "A")
((< 170 pts 190) "B")
((< 150 pts 170) "C")
((< 140 pts 150) "C")
((< 0 pts 150) "D")))
mdpts))))

(dat aset homewor k1 honewor k2 honmewor k3 homewor ksum
mdterml mdpts grades)

7.5 TOPIC. Managing Data - SUBTOPIC. Maki ng Vari abl es
MAKI NG VARI ABLES with VAR - Vi Sta's Vari abl e- Obj ect Maker

The VAR function creates a XLS+ vari abl e- obj ect.
Syntax: (var variable &optional form & ey (type nuneric))
VAR represents the XLS+ variabl e object by two variabl es: VAR ABLE and $VARI ABLE

VARI ABLE is an XLS vari abl e whose nane is bound to the value of the result of
eval uating form The name of

the new XLS variable is added to the $free-vars and $al |l -vars |ists.
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The vari able type can be specified as being 'category, 'nuneric, 'ordinal, 'freq, or
"label. If not
specified, the variable type will be 'nuneric when all values in the result of

eval uating FORM are
nuneric, otherwi se the type will be 'category.

If the nane VARI ABLE i nvol ves dashes, an additional XLS variable is created where
t he dashes are replaced

by underscores, facilitating ViVa processing.

$VARI ABLE i s an XLS+ vari abl e- obj ect whose nanme is bound to the variable object. The
new XLS+ vari abl e

nane is not added to any lists, nor is it checked for dashes. You can send the : TYPE
: NAME and : VALUE

nmessages to $VARI ABLE

If either VARI ABLE or $VARI ABLE is already bound and the gl obal variable
* ASK- ON- REDEFI NE* is not nil then

you are asked if you want to redefine the variable.
The form (VAR VAR ABLE) reports the value of VARIABLE, if it exists.
Exanpl e: uses VAR VI VA and DATASET t oget her

> (var final-points (* 2 (list 78 45 67 93 89)))
(156 90 134 186 178)
> final -points
(156 90 134 186 178)
> final _points
(156 90 134 186 178)
> $final -points
#<Cbj ect: blff10, prototype = VAR PROTO>
> (send $final-points :val ue)
(156 90 134 186 178)
> (send $final-points :type)
NUMERI C
> (send $final-points :nane)
FI NAL- PO NTS
> [mdternelist(23,10, 14, 30, 28)]
(23 10 14 30 28)
> [total =final - poi nts+m dt ernj
", evaluation error: The variable FINAL i s unbound."
> [total =final _points+m dternj
(179 100 148 216 206)
> (defun points-to-grade (points)
(mapcar #' (1l anbda (score)

(cond ((< 199 score) "A")
((< 174 score 200) "B")
((< 149 score 175) "C")
((< 124 score 150) "D")
((< 0 score 125) "F")))

poi nts))
PO NTS- TO- GRADE
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> (var grades (points-to-grade total))
("B" "F" "D'" "A" "A")
> grades
("B" "F" "D'" "A" "A")
>
> $grades
#<Cbj ect: dB8da98, prototype = VAR PROTO>
> (send $grades :type)
CATEGORY
> (dataset overall mdtermfinal-points total grades
:types (nuneric nuneric nuneric category))
OVERALL
>

7.6: TOPIC. Managi ng Data - SUBTOPI C. Maki ng Data

DATA OBJECTS AND THE DATASET MACRO

DATA OBJECTS are created by the DATASET nacro froma collection of variables.
DATASET can al so report the

nanes of data objects and can be used for nore advanced data nmani pul ati on as wel |

We di scuss the nacro in

this help file.

CREATI NG DATA OBJECTS

DATASET is used to create a data object froma collection of variables. This is done

by typing

(DATASET NAME VARL VAR2 ...)
where NAME is the name of the new data object being created, and VARL VAR2, etc,
t he nanes of numeric

vari abl es. When the variables are not all nuneric, you nust include the : TYPES
keyword, followed by the

types:
( DATASET NAME VARL VAR2 : TYPES (NUMERI C CATEGORY))

The variabl es nust all have the same nunber of observations. You nmay use |ong or
short names (see the

ABOUT VARI ABLES AND DATA help file). Wiile short nanes are easier to type, they
i ntroduce the possibility
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of duplicate variable names. If there are duplicates, the nost recently created
variable is usually used,

t hough anmbiguity is possible. Long nanes, while nore cunbersone, prevent the
possibility of duplicate

nanes. The variables may be "free" variables (i.e., those which were created by ViVa
or VAR) or "data"

vari abl es (those already in data objects). Variables which are in nore than one data
obj ect are distinct

vari abl es: Changes nmade to one will not cause changes in the other

To find out what variables are available to forma new data object, type
NANMVE | NFORMATI ON

$vars list of variables in the current data
$al |l -vars list of all variables

$data-vars list of all data object variables
$free-vars |list of all free variables

$NAME-vars list of all variables in data object NAME

You may | abel your observations by using the : LABELS keyword, which rmust be foll owed
by a |ist of strings

speci fyi ng observation names ("Cbsl", "Cbs2", etc., by default).
( DATASET NAME VARL VAR2
: TYPES ( NUMERI C CATEGORY)
: LABELS ("A" "B" "C"))

If the data are frequency data, you nmust use the : FREQ keyword followed by T (for
true) to specify that

the values of the numeric variables are frequencies. For exanple
(dataset freqdata frequency center treatnent
:types (numeric category category)
:fregs t)

You may use the : ABOUT keyword, followed by an optional string of information about
the data

G ven the argunments di scussed above you can specify:
1) MJULTI VARI ATE data are data which are not one of the other data types given bel ow.
These data include

univariate (one variable) and bivariate (two variabl es) data.
2) CATEGORY data have one or nore CATEGORY variabl es and no NUVERI C or ORDI NAL
vari abl es. The N category

vari abl es define an n-way classification
3) CLASSI FI CATI ON dat a have one NUMERI C vari abl e and one or nore CATEGORY vari abl es.
The N category

vari abl es define an n-way classification. The nuneric variable specifies an
observation for a given

classification.
4) FREQUENCY CLASSI FI CATION data are classification data whose nuneric variabl e
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speci fies frequencies as

i ndi cated by using FREQ The N category variables define an n-way cl assification,
with the numeric

vari abl e specifying the co-occurance frequency of a specific conbination of
cat egori es.

ADVANCED USES: FREQUENCY TABLE DATA AND MATRI X DATA

Frequency table data are data whose observations and variables are used to formthe
rows and columms of a

two-way table. That is, the data are a two-way cross tabulation of the co-occurance
frequency formed from

t he observations and variables. The data el enents nust be frequencies. The vari abl es
must be NUMERI C and

:FREQ T nust be specified. In addition, :ROMLABEL and : COLUWN- LABEL nust be used
Each must be foll owed

by a string. The string is used to |label the rows or columms of the table.

MATRI X data are data whose observations and variables refer to the sanme things.
These things are used to

forma square, usually symetric matrix with the sane nunber of rows and col umms,
the rows and col ums

identifying the sane things. The values m ght be correl ations, covariances,
di stances, etc. Optionally,

there can be nmore than one matrix in a given data object. Al matrices nust have
rows and col umms

identifying the sane things. The keyword : MATRICES, used only for matrix data, mnust
be followed by a |ist

of strings specifying matri x names (and, indirectly, the nunber of natrices).
: SHAPES, optional for matrix

data only, must be a list of strings "symetric" or "asymetric" (case ignored),
speci fyi ng the shape of

each matrix (all are symretric by default).

THE LONG FORM OF THE DATASET MACRO

The conplete "long-forni' of the DATASET function creates a new data object from
i nformation contained
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wi thin the DATASET statenent. The m ninumrequired syntax is:
( DATASET NAME
: VARI ABLES ( VARLI ST)
: DATA (DATALI ST) )
For exanpl e:
(dat aset exanpl e
;vari abl es (abc def)
:data (1 2 345 6))

The required argunents are di scussed next, with optional |ong-form argunents
fol | owi ng:

REQUI RED ARGUMENTS:
NAME &KEY : DATA : VARI ABLES

NAME nust be a string or a synbol. This is the nane of the newy defined data
obj ect.

: VARI ABLES nust be followed by a list of strings or synbols defining variable
nanes (and, indirectly,

t he nunber of variabl es).

: DATA nust be followed by a list of nunbers, strings or synbols (synbols are
converted to uppercase

strings). The nunber of data elenents nust conformto the information in the other
ar gunment s.

GENERAL OPTI ONAL ARGUMENTS:
&KEY : TYPES : LABELS : FREQ : ABOUT

: TYPES nmust be followed by a list of strings "nuneric", "ordinal" or "category"
(case ignored), or

synbol s (sane as strings, but no quotes) specifying whether the variables are
nureric, ordinal or

categorical (all nurmeric by default).

: LABELS nust be followed by a list of strings specifying observation nanes
("Obsl", "Obs2", etc., by

defaul t).

: FREQ nust be followed by T to specify that the values of the nuneric variables
are frequencies.

:ABOUT is followed by an optional string of information about the data.

ADDI TI ONAL USES FOR THE DATASET MACRO
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The dataset macro may al so be used to find out information about data objects. In
particular, to see a

list of all data objects, type:

( DATASET)
and to see the object identification of data object NAVE, type:

( DATASET NAME)
Finally, you can create a new data object froma program contained within the
DATASET macro by typeing:

( DATASET NAME FORM
where NAME is the name of the new data object, and FORMis a Lisp form as described
by Tierney (1990) or

Steel e (1990).

8.1: TOPIC. Graphing Data - SUBTOPIC. Graphing Your Data
This topic presents you with the help information for the itens of the G aphics
Menu. Choose an itemto

see its help.

8.2: TOPIC. Graphing Data - SUBTOPIC. The Box, Dianond and Dot Plots
The Box, Dianmond and Dot pl ot uses boxes, dianonds and dots to forma schematic of a
set of observations.

The schematic can give you insight into the shape of the distribution of
observati ons. Some Box, D anond

and Dot plots have several schematics. These side-by-side plots can also help you
see if the distributions

have the sanme average val ue and the sanme variation in val ues.

The pl ot always displays dots. They are |located vertically at the value of the
observati ons shown on the
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vertical scale. (The dots are 'jittered horizontally by a small random amount to
avoi d overl ap).

The plot can optionally display boxes and di anonds. Boxes sumarize information
about the quartiles of the

variable's distribution. D anpbnds sunmari ze i nformati on about the nonents of the
variable's distribution.

The BOX and DI AMOND buttons at the bottom of the graph control whether boxes or
di anonds (or both) are

di spl ayed.

The box plot is a sinple schematic of a variable's distribution. The schematic gives
you i nfornation about

the shape of the distribution of the observations. The schematic is especially
useful for determning if

the distribution of observations has a symmetric shape. If the portion of the
schemati ¢ above the mddle

hori zontal line is a reflection of the part below, then the distribution is
symmetric. OGtherwise, it is

not .

In the box plot, the center horizontal |ine shows the nmedian, the bottomand top
edges of the box are at

the first and third quartile, and the bottomand top |ines are at the 10th and 90th
percentile. Thus, half

the data are inside the box, half outside. Also, 10% are above the top |line and
anot her 10% are bel ow t he

bottomline. The width of the box is proportional to the total nunber of
observati ons.

The di anond plot is another schematic of the distribution, but it is based on the
nmean and standard

devi ation. The center horizontal line is at the mean, and the top and bottom points
of the dianond are one

standard devi ati on away fromthe nmean. The width is proportional to the nunber of
observations. The

di amond is always synmmetric, regardl ess of whether the distribution is symetric.

In side-by-side plots, both the box plot and di anond pl ot can be used to see if the
di stributions have the

sanme central tendency and the sane variation. If the several nedians, as well as the
several nmeans, are

all about the sane, then the central tendency for each distribution is about the
sane. |If the dianonds are
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all approximately the same size vertically, and if the boxes are also all about the
sanme size vertically,

then the distributions have about the same variation

8.3: TOPIC. Graphing Data - SUBTOPIC. The Hi stoG am and Frequency Plots

We are sorry, but help on this topic is not yet avail able.

8.4: TOPIC. Graphing Data - SUBTOPIC. Mosaic Plot and Bar Chart

MOSAI C PLOTS ( AND BAR GRAPHS)

A nosai ¢ plot shows the frequencies in an n-way table by nested rectangul ar regions
whose area is

proportional to the frequency in a cell or marginal subtable. The display uses color
and shading to

represent the sign and nagni tude of standardized residuals froma specified nodel.

Conpari son of Msaic Plots and Bar G aphs
A nosaic plot presents the sane information as is presented by a stacked bar-graph
The frequenci es of

conbi nati ons of categories of two variables.
1. A nosaic plot consists of rectangles laid out in a nbsaic. The rectangles are |like
the sub-bars in a

st acked bar - graph.
2.1n a nosaic plot, each colum of rectangles represents a category of the variable
on the horizonta

axi s.
3.1n a stacked bar-graph, each bar represents the overall frequency of a category of
the variable plotted

on the horizontal axis. In a nosaic, the several colum of tiles are all the sane
hei ght, representing
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100% Thus each tile in a nbsaic represents a proportional frequency of a category
conbi nati on.
4. Whereas a stacked bar-graph's sub-bars representing the joint frequency of a
category of each of the two

variables, in a npsaic plot each rectangle represents the joint probability of a
category of each of the

two vari abl es.

8.5: TOPIC. Graphing Data - SUBTOPIC. Scatterpl ot
The scatterplot is designed to display the relationship between two variables. The
variables are

represented by the X-axis and Y-axis. The observed values on the two varibles are
represented by points

in the scatterplot. Each point represents the values for (usually) one observation
on two variables. The

val ue can be approxi mately determ ned by seei ng what value the point is above on the
X-axis, and to the

right of on the Y-axis.

Two normal ly distributed variables will have a scatterpl ot which has the greatest
density in the m ddl e,

is roughly eliptical in shape, and has no obvi ous outliers.

8.6: TOPIC. Graphing Data - SUBTOPIC. Spin Pl ot

The Spin plot presents a three-di nensional scatterplot which you can spin to observe
the distribution of

your data in three di nensions.

The Up/Dn, C CC, and L/R buttons at the bottom of the w ndow control spinning
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direction(the button names

mean Up/ Down, C ockw se/ Countercl ockwi se and Left/Right). Click on a button to
change direction. The SPEED

buttons control the speed of spinning. Hold down a button to gradually increase or
decrease the speed.

The SPIN button starts and stops rotation. You can al so spin the space by using the
HAND ROTATE t oo

(whose cursor is a hand) and draggi ng your cursor around the space. If your cursor
is not a hand, you can

get this tool by clicking on the MOUSE button at the top of the window. Finally, you
can spin the space by

hol di ng down the shift key while you click on the rotate buttons, or while you use
t he HAND ROTATE t ool

The spinning will continue by itself until you click on the SPIN button.

The HOVE button returns the space to its original orientation and stops rotation
The ROCK button

reverses the direction of rotation: Repeatedly clicking on this button rocks the
space back and forth,

giving you a better view of the detailed |ocation of points in the space. The CLIP
button clips off

gar bage that sonetinmes appears at the edges of the wi ndow. Hol ding down a ZOOM
button will gradually zoom

the space in or out.

At the top of the window are buttons that give you this help nessage, turn color on
and off, and allow you

to change the nouse-node. In addition, the BOX button allows you to add or renbve a
t hr ee- di mensi onal box

t hat enconpasses the data points. The X, Y and Z buttons all ow you to change which
variabl e is shown on

the X, Y, or Z axis.

8.7 TOPIC. Graphing Data - SUBTOPIC. Scatterplot Mtrix

The scatterplot matrix is designed to display the relationship between all pairs of
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several variables. The

plot nmatrix consists of plotcells containing little scatterplots fornmed froma pair
of variables. The

vari abl es are represented by the X-axis and Y-axis of each plotcell. The observed
val ues on the two

varibles are represented by points in the little scatterplot. Each point represents
the val ues for

(usual ly) one observation on two vari abl es.

Normal Iy distributed variables will have scatterplots which have the greatest
density in the niddle, are

roughly eliptical in shape, and have no obvious outliers.

The scatterplot matrix can be used as a control panel for selecting variables, pairs
of variables and

triples of variables. When you click on a plotcell, that pair of variables is
sel ected. Wien you click on

a diagonal cell, a single variable is selected. Shift-clicking will select nore
vari abl es.

When you use the scatterplot natrix to select one, two or three variabl es, various
changes wi |l appear in

other plots. The specific changes depend on the nature of the SpreadPl ot.

8.8: TOPIC. Graphing Data - SUBTOPIC. Tour PI ot

TOUR CONTROLS

The Gui ded Tour wi ndow presents a spinning 6-dimensional scatterplot. Initially, the
space corresponds to

the first 6 variables in your data, and it is spinning in the 3D space defined by
the first 3 variables.

Hi gh-di nensional rotation is called a 'tour' of high-dinensional space. The tour is
initiated by clicking

on the TOUR button. The speed of the tour is controlled by the HSpd and VSpd
buttons, which control the

speed of rotation of the cloud in the Horizontal and Vertical directions. The
m ni mum speed is zero.
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Hol di ng down t hese buttons gradually increases the speed. Note that when the cloud
i s spinning both

hori zontally and vertically, the result is a four-di nensional tour which appears as
novi ng points, not as

rotation.

The begi nning position of the point cloud is the same as that shown in the First
Target w ndow. Wen the

hori zontal and vertical dinensions are rotated 270 degrees the position is the sane
as that shown in the

Second Target wi ndow. Further rotation by 90 degrees brings the cloud back to the
First Target position.

The NEW button creates a new 6 di mensi onal space for a newtour. It does this by
using the 3 dinmensions of

the current position shown in the window as the new 'First Target', and by defining
t he hi ghest variance

3-di nensi onal space which is orthogonal to the new First Target as being a new
Second Tar get.

SPI N CONTRCOLS

The description given in this section is fromthe general help about spinning plots.
The description also

applies to the tour plot, except that the HOVE and ROCK buttons have been redefined
to work within a

si x- di mensi onal context.

The Spin plot presents a three-dinensional scatterplot which you can spin to observe
the distribution of

your data in three di nensions.

The Up/Dn, C CC, and L/R buttons at the bottom of the w ndow control spinning
direction(the button names

mean Up/ Down, O ockw se/ Countercl ockwi se and Left/Right). Click on a button to
change direction. The SPEED

buttons control the speed of spinning. Hold down a button to gradually increase or
decrease the speed.

The SPIN button starts and stops rotation. You can al so spin the space by using the
HAND ROTATE t oo

(whose cursor is a hand) and draggi ng your cursor around the space. If your cursor
is not a hand, you can

get this tool by clicking on the MOUSE button at the top of the window. Finally, you
can spin the space by
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hol di ng down the shift key while you click on the rotate buttons, or while you use
t he HAND ROTATE t ool :

The spinning will continue by itself until you click on the SPIN button.

The HOVE button returns the space to its original orientation and stops rotation.
The ROCK button

reverses the direction of rotation: Repeatedly clicking on this button rocks the
space back and forth,

giving you a better view of the detailed |ocation of points in the space. The CLIP
button clips off

gar bage that sonetinmes appears at the edges of the wi ndow. Hol di ng down a ZOOM
button will gradually zoom

the space in or out.

At the top of the window are buttons that give you this help nessage, turn color on
and off, and allow you

to change the nbuse-node. In addition, the BOX button allows you to add or renobve a
t hr ee- di mensi onal box

t hat enconpasses the data points.

9.1: TOPIC Analyzing Data - SUBTOPIC. The Anal yze Menu
This topic presents you with the help information for the itens of the Analyze Menu.
Choose an itemto see

its help.

9.2: TOPIC Analyzing Data - SUBTOPIC. Anal ysis of Variance ...
Anal ysi s of Variance (Vi Sta-ANOVA) is a technique for conparing neans of several
popul ations. Vi Sta can

perform one-way, two-way, or n-way analysis of variance with optional two-way
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i nteractions. The sanples

fromthe popul ations may be all the same size (balanced) or may be different sizes
(unbal anced). There

nust be at | east one observation in each cell (the data rmust be conplete).

In one-way ANOVA sanples are drawn from each popul ation and the data are used to
test the null hypothesis

t hat the popul ati on neans are equal

In two-way ANOVA the popul ations ar_e classified in two ways. In n-way ANOVA the
popul ati ons are

classified in three or nore ways. For these types of ANOVA, the analysis stil
conpares the neans of

popul ati ons. However, in two-way and n-way ANOVA several conparisons of the sanple
neans are possible

since there are several classifications. In particular, conparisons are nmade for the
classifications

t hensel ves (called "main effects") and for the interactions of each pair of
classifications (called

"two-way interaction effects"). Vi Sta-ANOVA does not conpare interaction higher than
t wo- way.

Vi St a- ANOVA provides significance tests to test the null hypothesis that the group
nmeans, as classified,

are all equal. For the significance tests to be accurate we must assune that the
sanpl es are drawn

i ndependently fromnormal ly distributed popul ati ons which have the sanme standard
devi ati ons.

The Vi St a- ANOVA vi sual i zation presents plots to help you assess the assunpti ons and
to hel p you understand

the results of the significance tests.

9.3;: TOPIC Analyzing Data - SUBTOPI C. Regression Analysis
Regression Analysis (ViSta-Regres) is a technique for predicting one response
variable fromone or nore

predi ctor variables. ViSta-Regres does sinple and nultiple regression. These are
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cal l ed univariate

regressi on because only one response is being predicted. If you wish to predict nore
t han one response,

use Vi Sta- Mul Reg, which does multivariate nmultiple regression

OLS (ordinary | east squares) regression is the nost conmon type of regression. It
finds the strongest

linear relationship between a |inear conbination of the predictors and the response.
OLS regression

assunes that errors are normally distributed and i ndependent, and that predictors
are measured w t hout

error.

OLS regression is the statistically best nethod when the assunptions are satisfied.
However, when the data

fail to nmeet the assunptions or when there are problens such as outliers or
colinearity in the data, the

OLS coefficients may be inaccurate estimtes of the popul ati on paraneters.

The Vi St a- Regres visualization hel ps you check on the validity of the QLS
assunptions. It also help show

you outliers. If the data fail to neet the assunptions of OLS regression, you may
use the robust or

nonot oni ¢ regressi on nmethods to anal yze the data. Robust regression produces
regressi on coefficients which

are not influenced by outliers. Mnotonic regression is useful when the relationship
bet ween the response

variabl e and the predictor variables is nonlinear. You can conpare the results
provi ded by OLS, robust,

and nonotonic regression to determ ne which is nost appropriate for your data.

9.4: TOPIC Analyzing Data - SUBTOPIC. Univariate Analysis

Uni vari ate Analysis (Vi Sta-Uni Var) provides techniques for conparing nmeans of two
popul ati ons.

Vi St a- Uni Var can conpare two sets of data whether they are i ndependent or paired
(dependent). It tests
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whet her the neans of the two groups are significantly different, and reports the
confidence interval for

the difference in neans.

For sanples fromindependent popul ations Vi Sta-Uni Var conputes Student's T-test and
t he Mann- Wi tney test.

For paired (dependent) sanples the paired-sanples T-Test and the WI coxon Signed
Rank Test are conput ed.

Student's T-test is used when there is a single sanmple. Vi Sta-UniVar can al so use
the T-test to compare

t he mean of one population to a pre-specified hypothetical nmean. If the popul ation
variance is known, then

the Z-test is substituted for the T-test.

The T-test (and Z-test) test the null hypothesis that the neans of the popul ations
fromwhich the data are

sanpl ed are equal. The Mann-Witney U-test and the WI coxon Signed Rank Test use the
nul | hypot hesi s that

bot h popul ations are identically distributed.

The Vi Sta-Uni Var visualization presents plots to help you assess the normality
assunpti on.

9.5: TOPIC Analyzing Data - SUBTOPI C. Frequency Analysis ...

Hel p is not yet avail able.

9.6: TOPIC. Analyzing Data - SUBTOPIC. Log linear analysis ...

Hel p for loglinear analysis

Log-linear nodels provide a nethod for anal yzi ng associ ati ons between two or nore
cat egorical vari abl es.
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The nmet hod has becone widely accepted as a tool for researchers during the last two
decades.

The visualization for log-linear nodels help to specify the possible nodels for a
group of variables and

assess the fit of these nodels. The list of terns (the variables and all the
i nteractions between the

variables) in the visualization gives a sinple and intuitive way of indicating the
terms to enter in a

nodel .

If the list of terns is in hierarchical nodel, all the ternms bel ow a sel ected one
are autommatically

introduced in the nodel. If the list of terns is not in hierarchical npdel, terns
can be sel ected

i ndividually. The rest of plots help to assess the fit of the nodel |ike npsaic
pl ots for observed and

predi cted val ues or distance of Cook v. |everages scatterplots. The paraneter plot
sorts out the

paranmeters of the nbdel and provides a interpretation in terns of frequencies of the
original data of each

paranmeter. Finally, the history plot keeps information about the chi square
statistic that can be used for

returning to previous successful nodels

9.7: TOPIC Analyzing Data - SUBTOPIC. Miltivariate Regression ..
Mul tivariate Multiple Regression (ViSta-Mil Reg) is a data anal ysis techni que for
predi cting the val ues of

a nmany response variabl es sinultaneously fromthe values of two or nore predictor
variables. If you have

just one response variabl e, you should use Vi Sta-Regres, not Vi Sta-Mil Reg.

Vi St a- Mul Reg uses OLS (ordinary | east squares) regression techniques to find the
st rongest possible |inear

rel ati onship between a |inear conbination of the predictors and one of the response
variables. A different
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i near conbi nation of the predictors is obtained for each response variable. This is
the sane as

repeat edly doing many (univariate) multiple regressions. Miltivariate Regression
t hen combi nes all of the

separate (univariate) nultiple regressions together to obtain an overal
mul tivariate test of the

significance of sinmultaneously predicting all of the response vari ables.

If you choose the Redundancy option you fit a Redundancy Anal ysis nodel to your
data. This nodel obtains

the single |linear conbination of the predictor variables which simultaneously
predicts all of the response

variables optimally, in the sense of naxim zing the nean squared correl ati on between
the |inear

conbi nati on and each response. This nmean squared correlation is higher than that
obtained by Miltivariate

Regr essi on.

The Vi Sta- Mul Reg vi sualization shows the rel ati onship between responses, the |inear
conbi nati ons of

predictors, and the redundancy variabl es. No regression diagnostices are shown (use
Vi St a- Regres for

di agnostics).

9.8: TOPIC Analyzing Data - SUBTOPIC. Principal Conponents
Princi pal Conponent Analysis (ViSta-PrnCnp) is a statistical analysis and
visual i zati on met hod for

picturing the variance in a set of continuous multivariate data. Only the numeric
variables in the data

are used.

The Vi Sta-PrnCnp visualization shows the nmaxi mum vari ance picture of the data: The
first principal

conponent is the |linear conbination of the variables that has the maxi nrum vari ation
The second princi pa
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conponent is the linear conbination of the variables that is orthogonal (at right
angles) to the first

one, and has the nmaxi numremai ning variation. The third is orthogonal to the first
two, and has maxi mum

variance. The scree plot is also shown.
There are two nmj or decisions to be nmade:

Before the analysis, you nmust deci de whether to obtain the principal conponents from
the correlations or

covari ances of the variables. The choice of covariances can only nmake sense if your
variabl es are all on

the sane scales. If they are not, you must choose correlations. If they are all on
the sane scal es, you

may choose either, but correlations is usually npst reasonable. Choosing covariances
nmeans that the

original differences in variance between variables will effect the results. Choosing
correl ati ons means

this difference in variance will not effect the results.

After the analysis, you nust to deci de how many princi pal conponents are needed to
adequately summari ze

the data. The interpretation for the nodel will help you make this decision.

9.9: TOPIC. Analyzing Data - SUBTOPIC. Item Anal ysis

| TEM ANALYSI S

Item Anal ysis provides psychonetric methods for analyzing itens of a test where the
nmet hods are based on

Cl assi cal Test Theory. These nethods include split-half reliability, Cronbach's
al pha, standard error of

nmeasurenent, confidence intervals for observed and estimated scores, as well as
psychonetric indexes for

the itens.

Item Anal ysis assunes that there is one nunerical variable for each itemof a test.
You nmay anal yze t hese
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data or you nay create different itemscores fromthem The item scores include
summat ed scores, nean

scores, transformed scores, estinmated scores with their confidence intervals, etc.

9.10: TOPIC: Analyzing Data - SUBTOPRPI C. Correspondence Anal ysis
Correspondence Analysis (Vi Sta-Coresp) is a statistical analysis and visualization
nmet hod for picturing

t he associ ati ons between the |levels of a two-way contingency table. The nane is a
translation of the

French "Anal yses des Correspondances", where the term correspondance denotes a
"system of associations”

bet ween the el enents of two sets.

In a two-way contingency table, the observed association of two traits is sunmarized
by the cel

frequencies. A typical inferential aspect is the study of whether certain |evels of
one characteristic are

associated with certain | evels of another

Correspondence analysis is a geonetric technique for displaying the rows and col ums
of a two-way

contingency table as points in a | ow di nensional space, such that the positions of
the row and col um

points are consistent with their associations in the table. The goal is to have a
gl obal view of the data

that is useful for interpretation

The Vi Sta-Coresp visualization displays the graphs for the rows and col unms of the
contingency table, and

lets you interactively nodify the estimted val ues.
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9.11: TOPIC Analyzing Data - SUBTOPI C. Honpbgeneity Analysis ...
Honogeneity Analysis (HOVALS) is a statistical visualization technique for picturing

t he associ ati ons

between the levels of a set of categorical variables, and the simlarities between
t he objects which these

categories are applied too. The goal is to have a global view of the data that is
useful for exploratory

proposes. Only the categorical variables are included in the analysis.

Honobgeneity Anal ysis assigns scores to the objects and it quantifies categories
(optinmal scaling). These

scores and quantifications allow to construct a representation of the data
estructure in a | ow di nensi ona

space (data reduction).

Cat egories and objects are represented as points in a joint space. The positions of
t he object points are

related with their simlarities. Objects with simlar profile are located closely in
t he space. A category

point is the centroid of the objects that belong to this category.

Honogeneity Anal ysis visualization displays the graphs for the category
quantification and the objects

scores, and let you interactively nodify the dinmensions of the HOVALS sol ution
Al so, a plot for

evaluating the fit of the solution and the discrinination neasures of the variables
i s included.

9.12: TOPIC Analyzing Data - SUBTOPIC. Metric Averaged MS ...

Mul tidi mensional Scaling (ViSta-MDScal) is a data analysis and visualization
techni que for anal yzing

di stance-like data (proximties, dissimlarities) and di splaying a | ow di nensi ona
Eucl i dean space that

Page 80



Al |l Hel p. t xt
sunmari zes the distance information in the data.

The data consist of distance-like information between all pairs of a set of objects.
There nmay be severa

matrices of such data, and the data natrices nmay be asymretric or symretric. The
data must be

dissimlarities, not simlarities (i.e., large nunbers nean |large distance). There
may not be any m ssing

dat a.

Vi St a- MDScal | ocates points in a Eucliden space which has a point for every object
in the data. The points

are |located so that those that are cl ose together have data which are sinmlar, and
t hose which are far

apart have data which are different. The user nust decide on the appropriate
di mensionality of the

Eucl i dean space.

The Vi Sta- MDScal visualization is based on the initial estinates of the best
| ocations for the points. The

fit of the points to the data can be inproved by using the iterate button. The
vi sual i zati on provides

several views of the multidinensional Euclidean space, as well as a fit plot to help
deci de on

di mensionality.

9.13: TOPIC Analyzing Data - SUBTOPIC. Cluster Analysis ...

No Hel p Avail abl e

9.14: TOPIC Analyzing Data - SUBTOPIC. Inpute Mssing Data ..
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The I MPUTE M SSI NG DATA nenu itemis available to you when there are nissing val ues
in your data. Since

data with m ssing val ues cannot be used in Vi Sta's analysis nethods, sonme way of
pre-processi ng the data

nust be provided. The nmenu item provides three of the nbost comon nethods used to
deal with mssing data

1) Listwise deletion: Any observation with a mssing value is deleted fromthe

dat aset .

2) Pairwi se deletion: Correlation/covariance matrices are conputed on the basis of
cases which do not have

pairs of m ssing val ues.
3) Maxi num Li kel i hood: An iterative process attenpts to obtain maxi numlikelihood
estimtes of the m ssing

val ues. These estimtes are used to replace the m ssing values so that no data has
to be thrown out.

10.1: TOPIC. Modeling Data - SUBTOPIC. The Mdel Menu
This topic presents you with the help information for the itens of the Mddel Menu
Choose an itemto see

its help.

10.2: TOPIC. Modeling Data - SUBTOPI C. About The Anal ysis

The ABOUT THESE DATA and ABOUT THE ANALYSI S nenu items present information about
dat a objects and anal ysis

nmet hods.
You can enter this information for your data objects. To do this:

1) Cdick on the data icon for which you wish to enter information.
2) Type:
(about -t hese-data "1 NFORMATI ON")
in the listener window, replacing | NFORMATION with the infornation about the data
that you wi sh to enter
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The infornmati on nust be inside double quote marks. If the information itself
contai ns doubl e quote narks,

t hey nmust be preceeded by a back- sl ash.

10.3: TOPIC. Modeling Data - SUBTOPIC. Visualize Mde
The VI SUALI ZE DATA and VI SUALI ZE MODEL itens produce a visualization of your data or
nodel .

The data and nmodel visualizations are designed to help you see what your data --- or
t he nodel of your

data --- seemto say.

Vi sual i zati ons consist of several plot wi ndows that work together. The group of plot
wi ndows is called a

SpreadPl ot. Hel p about the spreadplot is available fromthe hel p menu's SPREADPLOT
HELP item In addition,

hel p nay be obtained for the individual plots by using the help menu's W NDOW HELP
item Finally, nany

pl ot wi ndows have a hel p button which provides hel p about the individual plot
wi ndow.

When you are finished with the visualization, use any of the close boxes. Al of the
wi ndows will close

t oget her.

Each nmodel has its own visualization. In addition, there are several different data
vi sual i zati ons,

dependi ng on the selection of variable types active at the tine the visualization is
choosen.

When all variables are nuneric, there are four possible visualizations: A
mul tivariate visualization for

data with 3 or nmore nuneric variables; a bivariate visualization for data with two
nurmeric vari ables; a

uni variate visualization for data with one nuneric variable; and a Gui ded Tour
visualization for data

whi ch have 6 or nore nuneric vari abl es.
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Finally, there is a classification visualization for data which have a nuneric
vari abl e and one or nore

category variables; a frequency visualization for frequency data (data whi ch have
numeri c vari abl es t hat

speci fy frequency values); and a category visualization for category data (data
whi ch have one or nore

category variables and no nuneric variabl es).

10.4: TOPIC. Modeling Data - SUBTOPIC. Report Mde

REPORT MODEL produces a listing of nuneric information about your nodel.

The details of the report depend on which nmodel you have choosen

10.5: TOPIC. Modeling Data - SUBTOPIC. |Interpret Mde

| NTERPRET MODEL

The | NTERPRET MODEL menu item provides an interpretation of your nodel. The
interpretation is a paragraph

describing the results of the analysis that you have done, and the assunptions
underlying the results.

10.6: TOPIC. Modeling Data - SUBTOPIC. Del ete Mde

DELETE MODEL del etes the current nodel object AND all associ ated objects, if any.

The current nodel object is the one highlighted on the workmap and checkmarked in
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t he nodel nenu.

Associ at ed objects are:
1) Al those "below' the current nodel object. An object is "below' the current
nodel object if a path of

connecting lines exists fromthe | ower edge of the current nodel object to the
"bel ow' object. A "bel ow'

object nay be a data object, nodel object, or analysis object.
2) Those "emmedi atel y above" the current nodel object. An object is "emrediately
above" the current nodel

object if it is an analysis object which is connected directly to the upper edge of
t he nodel object. An

"above" object nay only be an anal ysis object.

10.7: TOPIC. Modeling Data - SUBTOPIC. Create Data ...
CREATE DATA creates new data fromthe current nodel. For sone nobdels, nany different
ki nds of data can be

created, and dialog box will be presented for you to select the kinds you want.
O her nodel s cannot create

new data. A nessage will tell you if this is the case.

11.1: TOPIC. Enhancing ViSta - SUBTOPIC. Enhancing Vi Sta

ENHANCI NG Vi St a:
Vi Sta is an OPEN software system That neans that its code is OPEN to those who wi sh
to enhance the

system The itens in this help topic are designed to hel p you understand how to take
advantage of this

aspect of Vi Sta.
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11.2: TOPIC. Enhancing ViSta - SUBTOPIC. Application Devel oprent

HOW THE DEVELOPMENT EFFORT WORKS

Vi Sta consists of a core engine plus plugins and addons. This design lets ViSta be
bot h stabl e and

expandabl e: The core is stable, while the plugins and addons provide the path to
growm h. This architecture

al so provides for an obvious ogani zation of ViSta developers into Application
devel opers and System

devel opers. Applications devel opers devel op new plugi ns and addons, whereas system
devel opers can al so

enhance Vi Sta's core engine.

APPLI CATI ON DEVELOPMENT

If you are a systemor application developer, all of the code and tools that you
will need to be a ViSta

Application Devel oper have just been downl oaded onto your machi ne. You can proceed
to devel op your plugin

or addon application w thout coordinating your efforts with those of other
application devel opers.

However, please check out www. visual stats. org/devel oper for infornation on what
ot her fol ks are doi ng, and

to | eave infornmation about what you are doing. This way, duplication of effort can
be avoi ded, and the

user and devel oper community can be kept up-to-date.

I f you need professional software devel opment support, please contact
forrest @isual stats.org for

i nfornati on about our professional devel opnment and progranm ng services.

SUBM TTI NG YOUR APPLI CATI ON FCR DI STRI BUTI ON

If you wish, you can subnit your application to us for distribution by
vi sual stats.org. You are, of

course, free to distribute your app independently fromvisual stats. org.
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Submitting an application to us is nuch |like submtting a paper for publication
When your app i s ready,

just enmmil the installation nodule to

app- devel @i sual stats. org
The installation nodul e should include code, data, exanples and docunentation. The
Vi Sta Editorial Board

will review and nake a reconmmendati on concerning distribution. If it is approved for
distribution it wll

be included on the visual stats.org website (and on our mrror sites), and links wll
be made so that it

can be downl oaded.

11.3: TOPIC. Enhancing ViSta - SUBTOPIC. System Devel opnent

SYSTEM DEVELOPMENT

Vi Sta System Devel opers have access to the entire source code, and can nake changes
to any portion of the

system But this isn't a free-for-all. Rather, because of the critical nature of
systens devel opnent, and

the i mportance of the core engine to the entire system the system devel opnent
effort is a coordinated

effort. The effort is coordinated through the use of CVS, a version control system

CVS pernits individuals who are part of a widely distributed devel opnent effort to
wor k i ndependently and

si mul taneously on a conmobn set of code. The code is on your machine, where your CVS
client coordinates

your devel opnent with that of other devel opers, all the while permtting you to work
i ndependently from

ot her devel opers. Wen you have conpl eted your changes, the central CVS server wll
review all code

changes to detect changes which conflict with those nmade by ot her system devel opers.
You will then need to

resol ve these conflicts before the changes are accepted.
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Contact Forrest Young if you wish to download ViSta fromthe Vi Sta CVS server at the
Uni versity of North

Carolina at Chapel Hill.

11.4: TOPIC. Enhancing ViSta - SUBTOPIC. Witing Spreadplots

The SPREADPLOT function creates and returns a spreadplot. The argunents are as
fol | ows:

Requi red argunent: PLOTMVATRI X
Keyword argunments (with default val ues):
( CONTAI NER * SPREADPL OT- CONTAI NER*)
(SPAN-RI GHT NI L)

( SPAN-DOMN NI L)

(REL- W DTHS NIL)

(REL- HEI GHTS NI L)

(LOCAL-LINKS T)

( STATI STI CAL- OBJECT NIL)
(MENU- TI TLE " Spr eadPl ot ")

( SHOW NI L)

(Sl ZE ( EFFECTI VE- SCREEN- S| ZE) )

( SUPPLEMENTAL- PLOT NI L)

PLOTMATRI X is a matrix of plot or dialog box objects (called plot-objects). The
pl ot - obj ects in PLOTMATRI X

are assuned to already exist and to have all been created while CONTAI NER was
enabl ed (all must have the

sanme contai ner, which nust be CONTAI NER). SPREADPLOT then arranges these plots
i nside CONTAINER in a

rectangul ar array according to the details described bel ow.

Usually there is one object per matrix cell, in which case the objects are laid
out adjacent to each
other, one per cell, in a rectangular array. There nay be nore than one object per
matrix cell. Wen there

is, the objects in the cell are laid out on top of each other, the |ast one being
shown initially. To

all ow for cell-spanning (see below) there may be no object in a matrix cell (i.e.
the matrix cell may be

nil). The first row and col um cannot contain nil val ues.

SPAN- RI GHT and SPAN-DOMN are each a matri x whose el enments specify whether a pl ot
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occupi es nore than a

single plotcell within a row or colum. Each entry nust be a non-negative integer
i ndi cati ng how nany

cells are spanned, counting fromthe current plotcell. Plotcells which are nil (are
spanned and have no

pl ot) have a span val ue of zero

Plots are all same width and hei ght unless REL-WDTHS or REL-HEI GHTS are used
(REL- W DTHS and

REL- HEI GHTS nust be a list of nr or nc values, respectively, where nr=nunber of
spreadpl ot rows and

nc=nunber of colums). Colum wi dths are proportional to the REL-W DTHS val ues,
row hei ghts to the

REL- HElI GHTS val ues.

The spreadplot is contai ned within CONTAI NER whose size is not greater than SIZE.
Due to aspect-ratio

constraints the size nmay be snmaller than SIZE. By default, SIZE is equal to the
usabl e portion of the

screen (the part not occupied by M5-Wndows tool bars). This size is cal cul ated by
t he

( EFECTI VE- SCREEN- SI ZE) function. The plots are shown if SHOWis T (the default is
NIL).

SUPPLEMENTAL-PLOT is a plot or dialog box object. SUPPLEMENTAL-PLOT is |ocated
adj acent to the upper

ri ght edge of the PLOTMATRI X. The spreadpl ot cells consist of objects identified in
PLOTMATRI X, plus, if

not nil, SUPPLEMENTAL-PLOT. Note that containers and the supplenmental plot do not
yi el d an ascethetically

pl easing result!

When LOCAL-LINKS is T (the default value), the spreadplot plots can be |Iinked only
to thensel ves, and

not to other plots. They can be Ilinked to other plots otherw se (even hidden plots).
STATI STI CAL- OBJECT is an optional object identification of the nodel or data

object that is creating the

spreadpl ot (nil, the default, when there is none).

MENU- Tl TLE specifies the title of the spreadplot nenu (nil for no nmenu).

Here is the general idea for how spreadpl ot nessagi ng works:
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When a plot in a spreadpl ot experiences sone change, it sends a nessage to the
spreadpl ot about the

details of the change. Then, if the nessage needs to be processed by the
spreadpl ot's statistical object

(i.e., its nodel, transf, or data object) the spreadplot in turn relays this sane
nessage to the

statistical object so that it knows that a change has been nmade and what the change
is. Then the

statistical object processes the nmessage and sends the results to the spreadplot.
Then the spreadpl ot

broadcasts either the original (when the statistical object isn't used) or the
results of the processed

original nessage (when the statistical object was used) to every plot in the
spr eadpl ot .

The specific messages that do this, and the sequence of actions, is as foll ows:
1) An individual plot begins the process by sending the
: UPDATE- SPREADPLOT (i j &rest args &key (use-statobj nil))
nessage to the spreadplot. |If USE-STATOBJ is T then the message is relayed to the
statistical object which

processes it and sends the results back via anot her UPDATE- SPREADPLOT nessage in
whi ch USE- STATOBJ nust be

NI L, and whi ch nust have the sane values for values | and J. When USE- STATOBJ is
NI L, the nessage is

broadcast via the update-plotcell nessage to all plots so that they can update
t hensel ves. The argunents |

and J are two nunbers which identify the nessage uniquely, usually the row and
col um of the sending

plotcell, but if a plotcell can send nore than one type of message than anot her
i dentifing method nust be

used. Al of the REST argunents nust be a union of argunments needed by all receiving
plotcells, each of

whi ch nmust deci de which argunents it needs.

Steps 2 and 3 are skipped unless USE-STATOBJ is T

2) When USE- STATOBJ was T in the preceeding step, the spreadpl ot object sends
: UPDATE- STATOBJ (I J &REST ARGS)

to STATOBJ with the sane argunents as were sent to the spreadpl ot (except for

USE- STATOBJ). The particul ar

statistical object needs to have an :update-statobj nethod witten.

3) The statistical object sends the
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: UPDATE- SPREADPLOT (i j &rest args)
to the speadplot. Here | and J nust be the sane as were received by the statistica
obj ect, but args has

changed. USE- STATOBJ nust not be used.
4) The spreadpl ot object broadcasts the
: UPDATE- PLOTCELL (i j &rest args)
nessage to all of its plots. Each plot that needs to respond to the nessage nust
have a uni que

UPDATE- PLOTCELL message witten. They need to know how to respond to only certain
I -J nessages, not all

Args is either what was sent by the originating plotcell or the statistical object.
Near the begi nning of

the sprdplot.lsp file is a dumy :update-plotcell nethod which is defined for al
graphs and di al ogs and

whi ch does not hi ng except ignore any nessages that are sent."

11.5: TOPIC. Enhancing ViSta - SUBTOPIC. Witing Plugins

ON VRI TI NG A VI STA PLUG N

The Vi Sta plugin interface consists of two short pieces of code.

a) One piece is the PLUG N LOADER FUNCTI ON, which conprises the entire executable
contents of the PLUG N

LOADER FILE. The loader file is located in ViSta's PLUA NS directory. This is the
file that interfaces

your plugin's code with ViSta and its plugin system All files in the PLUG NS
directory are automatically

| oaded in by ViSta, and all these files nust be PLUG N LOADER files only.

b) The other piece is the plugin PLUd N CONSTRUCTOR FUNCTION. This function is an
even smal |l er piece of

code which conprises a part of the executable contents of the PLUG N CONSTRUCTOR
FILE. This function is

the main entry point to the rest of the code. The constructor file nmust contain, in
the stated order:
1 >> your plugin's constructor function
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2 >> your plugin's defproto statenent
3 >> your plugin's isnew nethod
3 >> load functions that |oad additional code
3 >> additional code if appropriate
The order of the last three is not inportant, but they nust all follow the defproto.

The main body of your plugin's code resides in a subdirectory of the PLUG N
directory. The code in a

subdirectory is not automatically |oaded by Vi Sta: You have to wite the code to
make it | oad.
EXAMPLES OF PLUGQ NS

It is recoomended that you read the code for the frequency analysis plugin, since it
is sinple and short

and since it is used to illustrate the plugin interface. The Honpbgeneity anal ysis
and Averaged Metric MDS

plugins are also witten according to the rules given here, and serve as nore
conpl ex exampl es. O her

plugins are witten according to older, nore conplex rules and should not be used as
nodel s of how to

wite plugins.

CCDE RESTRI CTI ON

Your code nust not contain any synbols which redefine synbols in ViSta. It is best
if your code consists

entirely of object-oriented code. In particular, avoid the use of DEFUN. If you nust
use DEFUN, nake sure

first that there isn't already a function with the sane nane.

|
|
| STEP 1: DEFINE THE PLUG N SYSTEM VARI ABLES
| AND PREPARE VI STA FOR YOUR PLUG N
|
|

The foll owi ng seven plugin systemvariables MJST be |ocal variables that are bound
as descri bed:

1) PLUG N- SUBDI RECTORY - A string of up to 8 characters specifying the nane of the
subdi rectory containing

the plugin code and the nane of the file that contains the PLUG N CONSTRUCTOR
function. The fil ename mnust

si mul taneously follow the rules of directory namng for the MSDOS, MACI NTCSH and
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UNI X operating systens.

2) PLUANFILE - A string of up to 8 characters specifying the nanme of the file that
contains the PLUG N

CONSTRUCTOR function. The filename nust sinultaneously followthe rules of directory
nam ng for the MSDCS,

MACI NTCSH and UNI X operating systens. Vi Sta uses the PLUG N-FILE to construct the
gl obal systemvari abl e

* NAME- pl ugi n-path*, where NAME is replaced with the TOOLBAR-BUTTON speci fi ed bel ow.

The PLUG N-FILE file MJUST be located in the PLUG N SUBDI RECTORY subdirectory of the
plugin directory. The

file must contain the plugin's constructor function (which replaces the constructor
| oader function) and

what ever other code is needed by the plugin. If all the code doesn't fit in one
ile, the

pl ugi n-constructor-file nmust load in the additional files that are needed.

3) MENU-I TEM - Specifies the plugin's nenu itemnane (a string of up to about 20
characters).

4) TOOLBAR-BUTTON - Specifies the nane of the plugin's button on the workmap's
tool bar (a string of 5 or 6

characters).

5) WORKMAP- | CON- PREFI X - Specifies the plugin icon's nane on the workmap (a string
of 3 characters)

6) OK-VARI ABLE-TYPES - Specifies the data types that are used by the plugin. The
possi bl e

ok-vari abl e-types are "nuneric" and "category". The "ordinal" type is not supported.

7) OK- DATA-TYPES - Specifies the variable types that are used by the plugin (a
string list). The el even

dat at ypes are divided into:

a) a datatype for data with nissing val ues:
"m ssi ng"

b) a datatype where the basic datumis a relation
“matrix"

c) six datatypes where the basic datumis a quantity:
“univariate" "bivariate" "nultivariate"

"cat egory" "cl ass" "general "
d) three datatypes where the basic datumis a frequency:
"frequency" "freqclass" "crosstabs"

The nmessage (send $ :determ ne-data-type) determ nes and returns the datatype of $,
the current data. Mre

i nfornati on about datatypes is available fromthe help topics."
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These seven variables are then used to prepare ViSta's plugin environnent for your

pl ugin. The foll ow ng

statenment defines the variables and prepares the environnent for the frequency

anal yi s nodul e:

(let* ((plugin-subdirectory
(plugin-file
(rmenu-item

"freq")

"freqmain.|sp")
"Frequency Anal ysis")

(t ool bar-button "Freqs")
(wor knap-i con "Frqg")
(data-types "("class" "category"

"freq" "freqcl ass”
"crosstabs" "general "))

(vari abl e-types

)

(send *vista* :prepare-plugin-environnment

pl ugi n- subdi rectory
plugin-file
menu-item

t ool bar - button

wor knmap- i con

dat a-t ypes
vari abl e-types ))

"(numeric category))

Vi St a uses PLUG N SUBDI RECTORY, PLUG N-FI LE and TOOLBAR-BUTTON to construct the

gl obal system vari abl es

* NAME- pl ugi n-constructor-file* and *NAVE-pl ugi n- pat h*,

TOOLBAR- BUTTON

For exanple, assunme that (where =
PLUG N- SUBDI RECTORY = "freq"
PLUG N-FILE = "freqgnain. | sp", and
*PLUG N- PATH* =

then Vi Sta creates the follow ng two gl oba

where NAME is replaced with

nmeans "bound to")

"C:\Program Fil es\ Vi sual Stats\Vi Sta7\"

vari abl es and binds them as shown:.

* FRONCY- PLUG N- PATH* ="C:\ Program Fi | es\ Vi sual St at s\ Vi St a7\ pl ugi ns\freg\"
* FRONCY- PLUG N- CONSTRUCTOR- FI LE* = "C:\ Program
Fi |l es\ Vi sual Stats\Vi Sta7\pl ugi ns\freq\freqgmain.|sp"

I
I
| ABOUT THE PLUG N S CONSTRUCTOR AND LOADER FUNCTI ONS
I
I

You nmust wite two functions.
argunents. but they wll

have different bodies.
ot her is | oadedthe

first time the user uses the plugin

These two functions nust

One of these functions is | oaded when ViSta is run

have identical names and

whil e the
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PLUG N LOADER FUNCTION - The function that is | oaded when ViSta is run is called the
PLUG N LOADER

FUNCTION since it's primary purpose is to load the plugin's code the first time the
user needs to use the

plugin. The | oader function is a snall piece of code witten according to rules
specified below It is

contained in your plugin interface file (the file you place in the PLUG NS
directory).

PLUG N- CONSTRUCTOR- FUNCTI ON
This function is the entry point to your plugin's code. The function issues the
: 1| SNEW message which in

turn constructs a new instance of the plugin, and then uses the new instance to do
the anal ysis called

for. The constructor function nmust be |ocated in the PLUG N CONSTRUCTOR fil e
di scussed earlier. The

constructor file nust also contain code to load in any additional code files.

The plugin system assunes that when the user selects an analysis nenu itemthat
there is a nodel

constructor function which is the same as the nenu itenmls nane (but with spaces
repl aced by dashes).

Thus, the names of the two functions nust not only be identical, but they nust also
each be identical to

MENU- | TEM speci fi ed above (with spaces in nenu-itemreplaced by dashes in the
function nanes).

Because the | oader and constructor functions have the sanme nane, and because the
code read in by the

| oader function contains the constructor function, the | oader function nodifies
itself to becone the

constructor function (i.e., the loader function is self-nodifying). The architecture
of the constructor

function is as it is so that code to do the analysis is not |oaded until needed.
Not e, however, that the

nmenu item tool and nodel prefix are automatically |oaded at startup

Here are the rules for witing the |oader and constructor function

(a) The | oader and constructor functions MJUST have the sane nanes.

(b) The | oader/constructor name nust be the same as the plugin's itemnane in
the analysis menu (with

nmenu-item spaces replaced by function-nane dashes).

(c) The | oader and constructor functions MJUST have the sane argunments. The
argunents nust be keyword
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ar gunment s.
(d) The | oader and constructor functions MJST have the foll owi ng two keyword
argument s:
DATA a synbol which, by default,
is bound to *current-data*
DI ALOG a |ogical bound whose val ue
must be NIL, even if the
analysis dialog is to shown
(e) The | oader and the constructor function MAY have any nunber of additiona
keyword argunents as is

needed by your anal ysis.
(f) The entire set of required and additional argunents rmust be the sane for the
| oader and

constructor functions.

|
|
| STEP 2: DEFINE THE PLUG N'S LOADER FUNCTI ON
|
|

The | oader function is located in the PLUG N LOADER FILE which is itself located in
the PLUG NS directory.

It's filenane nmust foll ow the usual naming conventions. The function MJST take these
followi ng three

actions. The actions MJST take place in the order specified:
(a) display a copyright notice (optional, of course)
(b) load code containing the constructor function
(c) invoke the constructor function

Here is the plugin-loader-function for the frequency anal ysis nodul e:

(defun frequency-anal ysis
(&key
(tabl e-variables nil)
(control -variables nil)
(data  *current-data*)
(dialog nil))
"Args: &key table-variables control-variables data title nane dial og
Vi Sta Frequency Analysis Plugin to calculate chi-square and related statistics for
n-way frequency data.

The analysis is based on the frequency array for the : TABLE- VARI ABLES (a vari abl e
nane string or a list of

vari abl e nane strings). By default, the first two (or one) ways of the frequency
array become the table

vari abl es. Additional ways are treated as the control variables, unless they are
explicitly specified as
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: CONTROL- VARI ABLES (a variable nane string or a list of variable nane strings). The
remai ni ng keywords

have their usual neaning."

(format t "; CopyRt: FREQ Copyright (c) 1998-2002, by Forrest W Young & Dom nic
Moor e~% ")

(l oad *freqgs-plugin-constructor-file*)

(frequency-anal ysi s

:tabl e-vari abl es t abl e-vari abl es

:control -variables control -vari abl es

:data dat a

. dial og dialog))

I
I
| STEP 3: DEFINE THE PLUG N'S CONSTRUCTOR FUNCTI ON
I
I

The constructor function nust be located in the file specified by *PLUG N FI LE*
whi ch must be located in

t he subdirectory specified by PLUG N SUBDI RECTORY, The function MJST have nane and
argunents that are

identical to those of the |oader function. The function does just one thing: It
i nvokes the plugin's NEW

net hod.

Here is the plugin-constructor function for frequency anal ysis:

(defun frequency-anal ysis
(&key
(tabl e-variables nil)
(control -variables nil)
(data  *current-data*)
(dialog nil))
"Args: &key table-variables control-variables data title dialog
Vi Sta Frequency Analysis Plugin to calculate chi-square and related statistics for
n-way frequency data.

The analysis is based on the frequency array for the : TABLE- VARI ABLES (a vari abl e
nane string or a list of

vari abl e nane strings). By default, the first two (or one) ways of the frequency
array become the table

vari abl es. Additional ways are treated as the control variables, unless they are
explicitly specified as

: CONTROL- VARI ABLES (a variable nane string or a list of variable nane strings). The
remai ni ng keywords

have their usual neaning."
(send freqg-pl ugin-object-proto :new "Frequency Anal ysis"
data di al og tabl e-vari ables control -vari abl es))
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|
|
| STEP 4: DEFINE YOUR PLUG N's PROTOTYPE OBJECT
|
|

Your plugin's defproto function nust define your proto in such a way as that it
i nherits from

vi st a- anal ysi s-pl ugi n-obj ect-proto. Here is the frequency analysis defproto
st at enent :

(defproto freq-plugin-object-proto
"(tabl e-vars control -vars freg-var nways chisq
phi binom al cnh
tabl e-l abel s control -1 abel s
observed-data-matri ces expected-data-matrices
matri x-i ndex-1ist freqcl ass-data-matri x)

()

vi st a- anal ysi s- pl ugi n- obj ect - pr ot 0)

STEP 5: DEFINE YOUR PLUG N S : | SNEW METHOD

The plugin constructor function issues the : NEWnessage. This nessage i nvokes the
plugin's isnew nethod

whi ch proceeds to create a new i nstance of the plugin object.

Here are the rules for witing the plugin's :new nessage and its correspondi ng
i snew et hod:

(a) The new nessage and the :isnew nmethod MJST have at | east three argunents. The
first three argunents

nmust be, in order: (a) A string which is identical to MENU-I TEM (b) DATA; and (c)
DI ALOG

(b) You can follow the initial three argunents wth whatever argunents are
required for your plugin

(c) These additional arguments nust be processed (or stored for |ater processin)
within the isnew

met hod.

(d) A CALL- NEXT- METHOD function nust appear at the end of the constructor
function, It nust have
exactly three arguments: MENU-I TEM DATA, and DI ALOG in that order

Here is the isnew nethod for frequency anal ysis:

(defrreth freq-pl ugin-object-proto :isnew
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(title data dialog table-variables control-vari abl es)

(unl ess (equal data *current-data*)(setcd data))
(unl ess (send data :array)

(error-nessage "Wong kind of data for frequency analysis."))
(let* ((vars (send data :active-array-vari abl es))

(nvars (length vars))

(ntvars (mn nvars 2))

(1col (and (= 2 (length (array-di nensions (send data :data-array)

(= 1 (second (array-dinensions (send data :data-array)

~——

))
))))
(flet ((check-vars (check-variables vars type)
(when (stringp check-vari abl es)
(setf check-variables (list check-variables)))
(when (not (listp check-variables))

(fatal -nessage "~a variabl es nmust be specified as either a
variabl e nane string or as a

list of one or two variable nanme strings." type))
(mapcar #' (1 anbda (var)
(if (not (nenmber var vars))
(fatal -nessage "The variable ~s, specified as a ~a variabl e,
is not found in these

data." type)) check-variables))))
(cond
(tabl e-vari abl es
(check-vars tabl e-variabl es vars "Tabl e")
(when (length (> tabl e-variables 2))
(fatal -nessage "Too many table variables. Maximumis 2.")))
(t (setf table-variables (select vars (iseq ntvars)))))
(if control-variables
(check-vars control -variables vars "Control ")
(when (> ntvars nvars)
(setf control-variables (select vars (iseq ntvars (1- nvars))))))
(send self :table-vars tabl e-variabl es)
(send self :control-vars control-vari abl es)
(send self :freqg-var (send self :freqg-var? data))

(call-next-nmethod title data dial og)

)))

11.6: TOPIC. Enhancing Vi Sta - SUBTOPIC. About DataTypes

VWHY HAVE DATATYPES?

Each Vi Sta data object has a datatype. The datatype deternmines ViSta's default
anal yses and

visual i zations, and limts the choice of actions you can take to those that are
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likely to be reasonabl e.

Dat atypes are neant to sinplify the user's experience... they allow ViSta to make a
nore educated guess

about what should be done with the data, and provide an unobtrusive way of guiding
the user by linmting

choi ces.

To determ ne the datatype of the current dataobject, type:
(dat at ype?)

For more information on the details of datatypeing the current dataobject, type
(current-datat ype)

in the listener.

WHAT ARE THE DATATYPES?

The dat atype depends on variable types and on whether the data are frequencies, are
relational, or contain

m ssing values (data are frequencies if explicitly declared so in the datacode, or
if all numeric

vari abl es are naned "Freq").

The 12 data types recognized by Vi Sta are:

CATEGORY - There are only category vari abl es

UNI VARI ATE - There is one variable and it is non-frequency nuneric

Bl VARI ATE - There are two vari abl es and they are both non-frequency nuneric
MULTI VARI ATE - There are nore than two variables. Al are non-frequency nuneric

CLASSI FI CATION - There is exactly 1 non-frequency nuneric variable and there are 1
or nore category

vari abl es.
FREQUENCY - All the variables are nuneric frequency vari abl es

FREQCLASS - There is exactly 1 nuneric frequency variable and there are 1 or nore
category vari abl es

CROSSTABS - There are 1 or nore nuneric frequency variables 1 and or nore category
vari abl es

GENERAL - When none of the above defintions is satisfied the datatype is "general"
M SSI NG - The data have one or nmore NIL el ements

MATRI X - The observations and variables refer to the same things, the data el enents
are relational

specifying the relation (correlation, distance, covariance) between pairs of the
t hi ngs.
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NEW - Data created by the NEW DATA nmenu item and not yet saved as a dataobject.

DEFI NI TI ON OF DATATYPES:

Sonewhat nore fornally, the datatypes are defined to be:

A) NEWfor data which have just be generated by NEW DATA nenu item

B) MSSINGif the data contain one or nmore NIL el ements.

C) MATRIX if matrices are present without NIL el ements.

D) If none of the above is true, then the datatype is defined according to the
nunber of category and

nuneric variables in the data, and by whether the data are frequencies or not.
Specifically:

Nunmber of | | Nunber of
Category |freq?| Nuneric Vari abl es
Vari abl es| | 0 1 2 >2
0 | nil | error univariate bivariate multivariate
| t | error freq freq freq
>0 | nil | category cl ass gener al genera
| t | category freqclass crosstabs crosstabs
NOTES:

a) TABLE datatype is no |onger used.

b) ORDI NAL variables are treated as NUMERI C.

c) Unless you specify otherwi se, by default the datatype is defined on ALL
varibles, NOT active

vari abl es. This nakes the datatype a characteristic of the data, not the active
dat a.
d) In addition, datatype nay be tenporarily set to "EnAbld" "Di sAbl d" "ReEnAbld".

USEFUL DATATYPE FUNCTI ONS AND MESSACES:

To determ ne the (generalized) datatype of the current data object, type:
(dat at ype?)

To determ ne the (generalized) datatype of a data object DOB, type:
(dat at ype? DOB)

These functions use the followi ng function which nmay be used is no data object:
(datatype types freq new nmissing natrix)

where types is a list of variable types, and freq, new, nmissing, and nmatrix are

| ogi cal variables

i ndi cati ng whether the data are frequencies, new, have m ssing values, or are matrix

dat a.

The full set of possible datatypes, etc, are given by
(possi bl e- dat at ypes)
(possi bl e- dat a- ext ensi ons)
(possi bl e- dat a- abbr evi ati ons)

To see if data satisfy a particular datatype, send a nessage of the form
(send $ :datatype?)

where "datatype" is replaced by the datatype nane for each datatype. E.g.
(send $ :freqg?)
(send $ :crosstabs?)
etc.
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For a hel p nmessage about the datatype aspects of the current dataobject, type
(current-datatype)

11.7: TOPIC. Enhancing Vi Sta - SUBTOPIC. About Fil eTypes

About File Types (aka: m netypes)
The Vi Sta system i ncludes the executabl es vista.exe, |spedit.exe and |ispboss. exe.

When a file associated with |ispboss.exe is double-clicked, LispBoss deternines
whet her the file should be

processed by vista.exe or |spedit.exe.

Since Lispboss is the primary processor, all of the filetypes di scussed here nust be
associated with

Li spboss. Thus, during installation, your conputer's operating environment is
nodi fied so that the

filetypes are all associated with LI SPBOSS (except .VWKS files, which are associ ated
with Vi Sta.exe). This

is done by the filetype.bat file, which resides in the ViSta hone directory. On ny
NT2000 nmchi ne, the

filetype.bat file contains:

assoc .| sp=XLi spSt at

assoc .vdf=Vi StabDataFil e

assoc .vaf=Vi StaAppletFile

assoc .vis=Vi StaPrograntile

assoc . fsl =XLi spConpi | edCode

assoc . wks=XLi spWor kSpace

ftype XL|spStat— D:\CVS\ Vi St a7\ Li spBoss\ | i spboss. exe" "%@4"

ftype Vi StaDataFil e="D:\ CVS\ Vi St a7\ Li spBoss\| i spboss. exe" "%d"
ftype Vi StaAppletFile="D:\CVS\Vi St a7\ Li spBoss\ | i spboss. exe" "%A4"
ftype Vi StaPrograntil e="D:\ CVS\ Vi St a7\ Li spBoss\| i spboss. exe" "%d"
ftype XLi spConpi | edCode="D: \CVS\V|Sta7\L|spBoss\I|spboss exe" "o@d"
ftype XLi spWworkSpace="D:\CVS\Vi Sta7\ Vi St a. exe" "9%4"

Li spBoss deci des whether a file should be Loaded by Vi Sta.exe or edited by
LspEdit.exe. It makes this

deci sion by using the extension of the file along with other information. The file
ext ensions, the

additional information, and resulting Li spBoss actions are given in the remai nder of
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this help file.

.LSP - Lisp File.
This file type nust contain Lisp code appropriate for editing or eval uating. Wether
the file is | oaded by

Vi Sta or edited by LspEdit depends on the value of the environnental variable
*edit-lisp-files* and on

whet her the file is a datafile. In particular, there are two different .LSP
filetypes.

.LSP Datafiles
This file type is always | oaded by Vi Sta, regardl ess of *edit-lisp-files*.
Currently, a LSP file is

defined to be a datafile if it is in a directory whose path contains a directory
named DATA, MYDATA or

MY- DATA (capitalization ignored). A nore sophisticated way to define a LSP Vi Sta
Data File than on the

basis of its directory nanme is needed. Ildentical to a .VDF datafile.

.LSP Progfiles

Progfiles are LSP files that are not datafiles. These files are | oaded by Vi Sta or
edited by LspEdit

dependi ng on the value of *edit-lisp-fil es*

.VAF - Vi Sta Applet File.

VIS - ViSta Applet File.

These two file types nmust contain Lisp prograns appropriate for evaluting by ViSta.

It is assuned that

Vi Sta resides on a client conmputer. The file can reside on the |local c;ient computer
or can be served to

the local client conputer by a renpte server.

.VDF - ViSta Data File.

This file type uses ViSta to load and run Vi Sta datafiles. This file type nust
contain Vi Sta DataCode

prograns appropriate for evaluting by ViSta. It is assuned that Vi Sta resides on a
client conputer. The

file can reside on the local client conmputer or can be served to the local client
conputer by a renpte

server. ldentical to a .LSP datafile.

.FSL - XLispStat L-Code file.
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This file type uses ViSta to |oad conpil ed bytecode files. The conpil ed bytecode
(L-code) can result from

conpiling any of the file types above.

.VKS - XLispStat WorkSpace file.

This file type uses ViSta to | oad an XLi spStat workspace.

NO EXTENSI ON

If there is no extension specified, it is assumed that the extension should be

either .LSP or .FSL, and

| ooks for the nmpbst recent of these two.

12.1: TOPIC. About The Menus - SUBTOPIC. The Menu Bar

ABQUT VI STA' S MENUBAR MENUS

The nmenus on Vi Sta's nmenubar fall into three groups:
- File nenus: FILE and EDI'T

- Anal ysis menus: DATA, TRANSFORM ANALYZE and MODEL
- Support menus: OPTIONS, HELP, DESKTOP and W NDOW

The File Menus
FILE and EDI T nmenus

You use the FILE nenu to get data into ViSta, to print results, and to output
information from Vi St a.

For inputing data into ViSta, the File nenu has itens to create NEW DATA; to OPEN
DATA for anal ysis by

Vi Sta; to SIMJLATE DATA according to statistical nmodels; and to | MPORT DATA from
text files.

For printing results, the File nenu has itenms to print files, the contents of a
wi ndow, and the contents

of a pane of a graphics w ndow.

For outputing information, the File nenu has items for exporting data and for saving
data and nodel s.

The EDIT nenu is not directly focused on data analysis, but provides the usua
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copyi ng, pasting, etc.

The Data Anal ysi s Menus
DATA - TRANSFORM - ANALYZE - MODEL

The four statistics nmenus are the main data anal ysis nenus. They are also the main
four steps in

under standi ng data, and their arrangenent order reflects the order in which these
st eps occurs when

| ooki ng at your data. A typical data analysis is a cycle repeating these four steps,
with the cycle

spiralling in on a deeper understandi ng of the data.

DATA:
Use the DATA nenu "to see what the data seemto say", to nmanipulate the data, and to
get quick summary

i nformation about them

TRANSFORM

Use the TRANSFORM nenu to transformthe data (whether this is necessary depends on
"what you see" when

| ooki ng at your data).

ANALYZE
Use the ANALYZE menu to create a nodel of what your "data seemto say"

MODEL :
Use the MODEL nenu to | ook at the nodel resulting fromthe analysis (again, "to see
what the data seemto

say", but this tine we | ook at the view the nodel provides).

The Support Menus
OPTIONS - HELP - DESKTOP - W NDOW

The OPTIONS, HELP, DESKTOP and W NDOW provi de support facilities that effect how
Vi Sta interacts with you.

Briefly, the OPTIONS nenu allows you to alter ViSta's data anal ysis environnent; the
HELP nenu provi des

hel p about using Vi Sta; the DESKTOP nenu allows you to alter the way the desktop
wi ndow works with you;
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and the W NDOW nenu provide access to ViSta's other major wi ndows. Each of these
nmenus has help

i nformati on which you can access through the HELP nenu.

12.2: TOPIC. About The Menus - SUBTOPRPI C. Pop-Up Menus

DeskTop PopUp Menus

You can pop-up a nenu by right-clicking the desktop or one of the desktop's icons.
These nenus give you

access to nearly all of the capabilities that can be accessed via the nmenubar. The
nmenu you get depends on

exactly what you have clicked on, as is sumuari zed bel ow.

RI GHT- CLI CKI NG A DATA | CON

| con Body: Data Menu

I con Cap: About Menu

I con Buttons:
Up Left: Report Menu
Up Right: Visualization Menu
Lo Left: Transformati ons Menu

Lo Right: Analysis Menu
RI GHT- CLI CKI NG A DATASHEET | CON

I con Cap: About Menu
| con Body Dat aSheet Menu

RI GHT- CLI CKI NG AN ANALYSI S | CON

Anywher e: Anal ysis Options
(not i npl enent ed)

RI GHT- CLI CKI NG A TRANSFORMATI ON | CON

Anywher e: Transformati on Qptions
(not i npl enent ed)

RI GHT- CLI CKI NG A MODEL | CON

Mai n Body: Model Menu

Cap: About Menu
I con Buttons:
Left: Report Menu
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Ri ght : Vi sual i zati on Menu\

Rl GHT- CLI CKI NG THE DESKTOP
Anywher e Deskt op menu
Rl GHT- CLI CKI NG THE TOOLBAR

Anywher e Change t he nunber and function of buttons.

13.1: TOPIC. The File Menu - SUBTOPIC. The File Menu
This topic presents you with the help infornation for the itens of the File Menu
Choose an itemto see

its help.

13.2: TOPIC. The File Menu - SUBTOPIC. New Data ..

NEW DATA lets you enter new data into Vi Sta.

When you use NEW DATA, you will see a dialog box that asks you to specify the
Dat aType of the data you

wi sh to enter, and which suggests names for specific infornation that is needed for
each datatype. See the

VARI ABLE AND DATA TYPES subtopi ¢ of the hel p panel's MANAG NG DATA topic for further
i nformation about

dat at ypes.

The three datatype choices are:

FREQUENCY TABLE DATA

These data have entirely NUVERI C vari abl es whose val ues specify frequencies. The
val ues nmust all be

non-negative (or mssing). The data nay be a one-way classification of the
frequenci es of the row (or

Page 107



Al | Hel p. t xt
colum) entities, or a two-way cross-classification (crosstabs) of the co-occurance
frequency of the row

and colum entities. These data may be converted i nto FREQUENCY CLASSI FI CATI ON or
CATEGORY dat a

MATRI X DATA
These data have entirely NUVERI C vari abl es whose val ues specify the strength of
relation (correlation,

covari ance, co-occurance probability, distance, etc.) between the row and col um
entities. The observation

and variable entities nust be the same. Each val ue species an el enent of a square
matri x. There may be

nore than one matri x.

ALL OTHER TYPES

This choice (the default) is appropriate for all datatypes except the two choices
above it. Note that

this includes several specific datatypes other than the two specified. If you choose
ALL OTHER TYPES,

ViSta will deternm ne which datatype is appropriate.

Dependi ng on the DataType, Vi Sta suggests a nane for the new data (and for the rows
and col ums of new

frequency data). You may change these suggestions by typing a nane in the
appropriate place.

After you click OK, you will see a datasheet icon on the workmap, and a new
dat asheet. If this datasheet

doesn't have enough rows and columms for your data, use the datasheet's popup nenu
to ADD RONS AND/ OR

COLUWNS. See the ENTERI NG DATA topic for nore information on using the datasheet.

13.3: TOPIC. The File Menu - SUBTOPIC. Open Data ..

OPEN DATA opens a datafile,loads it into ViSta, and displays it as a datasheet. It
is the first stepin a

dat a anal ysi s.

When you use OPEN DATA, ViSta will then open a file dialog, which you use in the
usual way to find your
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dat a.

After you open your data you will see a datasheet of your data. You nmamy use this
dat asheet to browse

t hrough your data. EDIT DATA lets you edit it.

When you are finished with the datasheet you should close it. You will then see that
ot her Vi Sta wi ndows

have changed: The WorkMap will have a new Data Icon. The nane of the Data Icon will
correspond to the

nane of your data

If you are using guidemaps, you are now ready to open your data. After you open your
data the OPEN YOUR

DATA guidemap will be replaced by the DATA ANALYSI S guidemap. Click on the !! side
of the OPEN DATA

button and use the file dialog to find your data.

13.4: TOPIC. The File Menu - SUBTOPIC. Sinulate Data ..

SI MULATE DATA |l ets you generate new data by sinulating the process of sanpling from
a population. It also

i ncludes a visualization that denonstrates the central linmt theorem

When you use SI MULATE DATA, you will see a dialog box that asks you to select a
distribution. This

corresponds to the theoretical population distribution fromwhich sanples will be
dr awn.

The di al og box al so asks for sanple size and nunmber of sanples, and whether or not
you wi sh to visualize

the sanpling process. For certain distributions, an additional dialog box will ask
for informati on needed

to conmpletely specify the sanpling process.

The visualization shows the shape of the population and sanple distributions as wel
as the distribution

of sanple nmeans and standard deviations. If you ask for nore than one sanple, the
| ast sanple distribution
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is displayed along with all sanple neans and standard devi ations. The visualization
gi ves you the choice

of generating additional sanples and seeing the updated distributions of neans and
variances. Each tinme

you click on the visualization's "New Sanple" button ViSta generates "n" additiona

sanpl es, where "n" is
t he nunber of sanples specified in the dial og box.

The sinulation process creates a new nultivariate data object. It is represented by
an icon on the

wor knmap.

13.5: TOPIC. The File Menu - SUBTOPIC. Inport Data ..

| MPORT DATA opens a file and attenpts to inport data fromit. If the information in
the file is formatted

as explained below, ViSta will |oad the data and display it as a datasheet.

A dialog box will ask for the nane of the data, whether the first Iine in the file
contains variable

nanes, whether the second |ine contains variable types, whether the first col um
cont ai ns observation

| abel s, whether you want to see the data sheet, and whet her you need to check
nm ssing data

When the first line of the file specifies variable nanes, there nust be one nanme for
each variabl e, each

one separated by white space. If the first variable nane is LABELS, or if the "First
Col um is Label s"

dialog itemis checked, then the first "variable" will be used as observation
| abel s. Variable names are

unquoted strings. Optionally, they may be inside double quotes, permtting white
space inside the nane.

If the first line specifies variable nanes, then the second one can specify variable
types, if desired.

This can greatly speed up inportation for |large data. Variable types nust be one of
the foll owi ng double
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quoted strings: "label" "labels" "category" "nuneric". Case is ignored. If the
second |ine does not

specify variable types, then a variable that has one or nore non-nuneric values is
treated as a category

vari abl e, otherw se variables are assuned to be nuneric.

When the first |ine does not contain variable nanes it nust contain the first data
line. The |ine nust

have one data val ue for each vari able.

Choosing to not see the datasheet can greatly inprove the speed for inporting |arge
dat a.

If there are no mssing values, or if missing values are all coded by the synbol
NI'L, and none are coded

by the string "NIL", then you do not need to check mi ssing data, a process which can
be ti ne-consum ng

Dat a val ues nust be separated by white space. If variable nanes are not specified,
then the number of data

values in the first record deternines the nunber of variables in the data object.
Succeedi ng records mnust

have the same nunber of data val ues.

Data val ues may be nuneric or non-nuneric. Non-nuneric values may optionally be in
doubl e quotes. Doubl e

gquotes permt entry of spaces, and preserve character case (unquoted non-nuneric
val ues are converted to

upper case). M ssing values nust be coded as nil or "nil"

After you inport data you will see a datasheet of your data. You nay use this
dat asheet to browse through

your data and to edit your data.

When you are finished with the datasheet you should close it. You will then see that
ot her Vi Sta wi ndows

have changed: The WrkMap will have a new Data Icon. The nane of the Data Icon will
correspond to the

nane you entered into the dial og box.

If you are using guidemaps, the GET YOUR DATA guidenmap will be replaced by the DATA
ANALYSI S gui denmap
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13.6: TOPIC. The File Menu - SUBTOPIC. Export Data ..

EXPORT DATA exports your ViSta data as a text file containing your data in a form
that can be inported

into other programs (or can be reinported into ViSta).

The standard SAVE di al og box will appear to identify where you wish to save your
data. A second di al og box

wi || appear and ask whether you wi sh to export variabl e nanmes and observation
| abel s.

If you choose to export variable names, the first line of the file will contain
vari abl e names. There wi ||

be one nanme for each active variable, each nane separated by white space. |If you
al so choose to export

observation |labels, then the first variable nane is LABELS.

If you do not choose to export variable nanes, the first line will contain the first
observation, the

second will contain the second observation, etc. The line will have one data val ue
for each active

variable. The values will be separated by white space. If you choose to export
observation | abels, the

first value on each line will be the observation | abel

13.7: TOPIC. The File Menu - SUBTOPIC. Save Data As ...

SAVE DATA saves your Vi Sta data as a file on your conputer so that it can be used
again after you finish

using Vi Sta.

If you are using guidemaps, then at this point you should save the active dataset
bef ore proceedi ng. You

do that by using the !! side of the SAVE DATA button
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13.8: TOPIC. The File Menu - SUBTOPIC. Save Model As ...
SAVE MODEL saves your Vi Sta nodel as a file on your conputer so that it can be used
again at a later tine.

If you are using guidemaps, then at this point you should save the nodel before
proceedi ng. You do that

by using the !! side of the SAVE MODEL button

13.9: TOPIC. The File Menu - SUBTOPIC. New Edit..
The NEWEDI T itemrun the Lisp Editor with a new, enpty file into which you may
enter text. This does not

have to be a Lisp or ViSta program although the Lisp Editor is specially connected
with the

Vi Sta/ XLi spStat system so that you can evaluate statenents in the editor to check
them for errors and see

t hei r consequences.

13.10: TOPIC. The File Menu - SUBTOPIC. Open Edit

The OPEN EDIT itemopens a file for editing with the Lisp Editor

After using OPEN EDIT you will see a dialog box for selecting the file that you w sh
to edit. Use the

dialog in the usual way to find the file.
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13.11: TOPIC. The File Menu - SUBTOPIC. Load Edit

LOAD EDIT | oads and eval uates (runs) a ViDAL or Lisp programfile.

After using LOAD EDIT you will see a dialog box for selecting the file that contains
t he program you wi sh

to load and evaluate. Use the dialog in the usual way to find your file.

13.12: TOPIC. The File Menu - SUBTOPIC. Print File ..

PRI NT FI LE

The PRINT FILE nenu item opens a dialog box for you to select a file, which is then
printed.

13.13: TOPIC The File Menu - SUBTOPIC. Print Active Pane..

PRI NT ACTI VE PANE

The PRI NT ACTIVE PANE nenu itemprints an i nage of the active w ndow pane (w ndow,
i f the wi ndow has no

panes) .

A wi ndow pane is activated by clicking on it.
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13.14: TOPIC. The File Menu - SUBTOPIC:. Print Entire W ndow

PRI NT ENTI RE W NDOW
The PRI NT ENTIRE WNDOW nenu itemprints an i nage of the active w ndow.

A window is activated by clicking on it.

13.15: TOPIC: The File Menu - SUBTOPIC Exit
EXIT

The EXIT nenu itemternm nates your session with ViSta. Please nmake sure that you
have saved your work.

14.1: TOPIC The Edit Menu - SUBTOPIC. The Edit Menu
THE EDI' T MENU

The edit nenu has the usual edit functions. COPY can be used to copy any graphic
t hat appears on the

screen. The remaining itens only apply to text in the Listener w ndow.

14.2: TOPIC. The Edit Menu - SUBTOPRPI C. Cut
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Cuts selected text fromthe Listener wi ndow s pronpt line.

14.3: TOPIC. The Edit Menu - SUBTOPI C. Copy

corPy

Copi es the active wi ndow (or w ndow pane, if the window has nultiple panes) into the
cli pboard. Does not

copy portions of the w ndow (pane) which are not visible on the screen. The contents
of the clipboard can

be pasted into other graphical prograns.

A wi ndow (pane) is nade active by clicking on it.

14.4: TOPIC. The Edit Menu - SUBTOPI C. Paste

PASTE

Pastes text into the Listener wi ndow s pronpt line.

14.5: TOPIC. The Edit Menu - SUBTOPIC. Cl ear
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Clears selected text fromthe Listener wi ndow s pronpt |ine.

14.6: TOPIC. The Edit Menu - SUBTOPI C. Copy- Paste

COPY- PASTE

Copi es selected Listener text to the Listener's pronpt line.

15.1: TOPIC. The Data Menu - SUBTOPIC. The Data Menu
This topic presents you with the help infornmation for the itens of the Data Menu
Choose an itemto see

its help.

15.2: TOPIC. The Data Menu - SUBTOPI C. About These Data

The ABOUT THESE DATA and ABOUT THE ANALYSI S nenu itenms present information about
dat a objects and anal ysis

nmet hods.
You can enter this information for your data objects. To do this:

1) Cdick on the data icon for which you wish to enter information.
2) Type:
(about -t hese-data "1 NFORMATI ON")
in the listener window, replacing | NFORMATION with the infornation about the data
that you wi sh to enter

The infornmati on nust be inside double quote marks. If the information itself
Page 117



Al | Hel p. t xt
contai ns doubl e quote narks,

t hey nmust be preceeded by a back- sl ash.

15.3: TOPIC. The Data Menu - SUBTOPIC:. Visualize Data ..
The VI SUALI ZE DATA and VI SUALI ZE MODEL itens produce a visualization of your data or
nodel .

The data and nodel visualizations are designed to help you see what your data --- or
t he nodel of your

data --- seemto say.

Vi sual i zati ons consist of several plot wi ndows that work together. The group of plot
wi ndows is called a

SpreadPl ot. Hel p about the spreadplot is available fromthe hel p menu's SPREADPLOT
HELP item In addition,

hel p nay be obtained for the individual plots by using the help nmenu's W NDOW HELP
item Finally, nany

pl ot wi ndows have a hel p button which provides hel p about the individual plot
wi ndow.

When you are finished with the visualization, use any of the close boxes. Al of the
wi ndows will close

t oget her.

Each nmodel has its own visualization. In addition, there are several different data
vi sual i zati ons,

dependi ng on the selection of variable types active at the tine the visualization is
choosen.

When all variables are nuneric, there are four possible visualizations: A
mul tivariate visualization for

data with 3 or nmore nuneric variables; a bivariate visualization for data with two
nurmeric vari ables; a

uni variate visualization for data with one nuneric variable; and a Gui ded Tour
visualization for data

whi ch have 6 or nore nuneric vari abl es.

Finally, there is a classification visualization for data which have a nuneric
vari abl e and one or nore

Page 118



Al Hel p. t xt

category variables; a frequency visualization for frequency data (data whi ch have
numeri ¢ vari abl es t hat

speci fy frequency values); and a category visualization for category data (data
whi ch have one or nore

category variables and no nuneric variables).

15.4: TOPIC. The Data Menu - SUBTOPIC. Sunmari ze Data ..

SUMVARI ZE DATA di spl ays summary statistics about your data.

These sumuary statistics include, for each nuneric variable, the variable' s nmean,
standard devi ati on,

vari ance, skewness, kurtosis, and the nunber of observations.

In addition, the five nunber summary (the minimum 2nd quartile, nedian, 4th
quartile and maxi num is

presented for each ordinal and nuneric vari abl e.

The SUWMMARI ZE DATA nenu item |l ets you choose to also get information about ranges,
interquartile ranges,

correl ati ons and covari ances.

15.5: TOPIC. The Data Menu - SUBTOPI C. CrossTabul ate Data

Sorry, no help is available for this topic.

15.6: TOPIC. The Data Menu - SUBTOPI C. Browse Data
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BROANSE DATA di spl ays a datasheet of your data, so that you can | ook at your data.
Doubl e-clicking on a

data i con does the sane thing as BROASE DATA. OPEN DATA loads in a new data file and
t hen does a BROWBE

DATA to show the newl y opened dat a.

When the datasheet is shown in this fashion, it is not editable. It nay be made
editable by using the EDIT

DATA menu item

The left colum of cells contains observation |abels.
The top row of cells contains variabl e nanes.

The second row of cells contains variable types.

The remaining cells of the datasheet contain the data.

You can control the width of colums and the number of deci mal places shown by using
t he Dat aSheet nenu.

You may anal yze your data while an uneditabl e datasheet is open (you cannot anal yze
data while an editable

dat asheet is open).

More extensive help is available for the datasheet when it is open by naking it the
active w ndow and

using the HELP nenu's W NDOW HELP item

15.7: TOPIC. The Data Menu - SUBTOPI C. List Data

LI ST DATA

The List Data nenu item produces a wi ndow containing a listing of your active data.

15.8: TOPIC. The Data Menu - SUBTOPIC. Create Stats hject
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The CREATE STATS OBJECT nenu item creates a new data object which contains the
sunmary statistics for the

current data object.

15.9: TOPIC. The Data Menu - SUBTOPIC. Create-Convert Data

CREATE- CONVERT DATA creates new data fromthe current data. It appropriate
circunstances it al so provides

you with the option to convert between the various kinds of Frequency Data.

If data are created fromexisting data, CREATE DATA creates a new dataset which can
have a SUBSET of the

data in the current dataset. You determ ne which subset of the data will be placed
in the new dataset by

sel ecting variabl es and observations witht the sel ector

Not e t hat CATEGORY, CLASSI FI CATI ON, FREQUENCY CLASSI FI CATI ON and FREQUENCY data can
be converted back and

forth with the CREATE- CONVERT DATA nenu item It will automatically ask you what
type of conversion, if

any, you want todo. Note that FREQUENCY TABLE data (the kind used by CORRESP) can
only be created when the

classification is two-way.

See the help for the NEW DATA nenu item for nore about data types.

15.10: TOPIC. The Data Menu - SUBTOPIC. Del ete Data hject

DELETE DATA deletes the current data object AND all associ ated objects, if any.

The current data object is the one highlighted on the workmap and checknmarked in the
data menu.

Associ at ed objects are
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1) Al those "below' the current data object. An object is "below' the current data
object if a path of

connecting lines exists fromthe | ower edge of the current data object to the
"bel ow' object. A "bel ow'

object nay be a data object, nodel object, or analysis object.
2) Those "emmedi atel y above" the current data object. An object is "emmediately
above" the current data

object if it is an analysis object which is connected directly to the upper edge of
the data object. An

"above" object nay only be an anal ysis object.

15.11: TOPIC. The Data Menu - SUBTOPIC. Inpute Mssing Data ..

The I MPUTE M SSI NG DATA nenu itemis available to you when there are nissing val ues
in your data. Since

data with m ssing values cannot be used in Vi Sta's analysis nethods, sonme way of
pre-processi ng the data

nust be provided. The nmenu item provides three of the nbst common nethods used to
deal with mssing data

1) Listwise deletion: Any observation with a mssing value is deleted fromthe

dat aset .

2) Pairwi se deletion: Correlation/covariance matrices are conputed on the basis of
cases which do not have

pairs of m ssing val ues.
3) Maxi num Li kel i hood: An iterative process attenpts to obtain maxi numlikel i hood
estimtes of the m ssing

val ues. These estimtes are used to replace the m ssing values so that no data has
to be thrown out.

15.12: TOPIC. The Data Menu - SUBTOPIC. Edit Data

EDI T DATA

Page 122



Al | Hel p. t xt
The Edit Data nenu item displays a new datasheet icon on your workmap, along with a
dat asheet of your
data. The datasheet is ready for you to edit your data.

The nmenu itemalso turns off the menu itens and nany other functions so that you can
safely edit your data

wi t hout concern about what the rest of the systemw Il do with a partially edited
set of data.

If you wish to anal yze the data as you have edited them then you can

- right-click the datasheet and choose the CREATE DATAOBJECT item

- click on the workmap and then right-click on the datasheet icon, choosing the
CREATE DATAOBJECT nenu

item

If you wish to return to the data prior to editing, sinmply click on the data icon to
which it is attached.

The data in that icon have not been altered.
The editing you have done is not | ost when you close the datasheet.

During a single session with ViSta you can return to your editing of a datasheet at
any time. You can

al ways open it again during the sane session and continue fromwhere you left off.

Not e, however, that if your changes are not saved with the SAVE DATA AS item before
you end the session

with Vi Sta, that your changes are | ost.

EDI TI NG YOUR DATA W TH THE DATASHEET EDI TOR

Dat asheets di splay your data and |l et you edit your data. Datasheets can be used to
create a brand new data

object, to change the data in an already existing data object, or to add new data to
an al ready existing

dat a obj ect.

Dat asheets support the standard editing functions. Click on a cell to edit it.
Type the desired

information. Use the delete key to del ete what you have typed. Use the cursor keys
or the return, hone,

end or tab keys to nove to another cell

Dat asheets are not spreadsheets: They do not |et you enter mathematical fornmulas in
the cells. To do this,

use a spreadsheet such as Excel. Wen you have the desired spreadsheet you can
transfer it to ViSta as a
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dat asheet, taking advantage of ViSta's advanced and extensive vizualization and
anal ysis features. Wen

you nmake the transfer from Excel to Vi Sta, Excel's numerical and textual information
is transferred as is,

as are the values resulting fromthe Excel's fornulas. The formul as thensel ves are
not transferred.

CONTENTS OF THE DATASHEET:
The dat asheet contai ns OBSERVATI ON LABELS, VARI ABLE NAMES, VARI ABLE TYPES and DATA,
as fol |l ows:

OBSERVATI ON LABELS: The left colum of cells contains observation |abels. These
may contain any

information that you wish. It is recommrended that each | abel be uni que.
VARI ABLE NAMES: The top row of cells contains variable names. These may contain
any information that

you wi sh. It is recommended that each variable name be uni que.
VARI ABLE TYPES: The second row of cells contains variable types. Vi Sta recognizes
two vari abl e types:

Nuneric and Category. Type N for nunmeric, C for Category. Any other information
typed in these cells is

i gnor ed.
DATA: The remai ning cells of the datasheet contain the data. Wat you can type
depends on the variable

type specified for the variable (in the second header row).
CATEGORY variables formstrings fromthe characters typed in a cell of the
dat asheet. Mst characters

are acceptable, although some are ignored and sonme are interpreted as novenent
characters.

NUMERI C and ORDI NAL vari abl es assunme that their cells contain nunbers. For this
reason you can only

enter the ten digits and the characters + - . and , (the . and , can only be typed
at "appropriate”

pl aces, where, | regret to say, "appropriate" is according to Anmerican rules of
nuneric notation).

SCI ENTI FI C NOTATI ON nay be used, with the scientific-notation precision-type
character (d, |, f, or s)

being typed at the "appropriate" place. Wile you can type d (doubl e-fl oat)
(long-float) f

(single-float) or s (short-float), ViSta only uses double-float and |l ong-float, with
t he conversion

detai |l s dependi ng on the nachi ne you are using. You can determ ne the precision by
typi ng the gl oba

vari abl e MACHI NE- EPSI LON. The value of this variable is the smallest floating point
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nunber for which (1 +

MACHI NE- EPSI LON) is not equal to 1
M SSI NG VALUES. The datasheet can contain mssing values. M ssing values are
entered as --- (three

m nus signs typed wi thout spaces between then) and are displayed in the datasheet as
--- or as N L. For

nuneric variables --- has the nuneric value equal to MACH NE- EPSI LON. For character
variables is is equa

to NL.
REFORMATI NG THE DATASHEET:
You expand the datasheet (add rows, columms or matrices) by clicking on specia

cells in the datasheet. To

add a new observation (row) to nmultivariate data, click on the "New Qbs" cel
| ocat ed bel ow the |eft-hand

colum. To add a new variable (colum) to the data, click on the "New Var" cel
| ocated to the right of

the top row. You expand matrix data in a sinmlar fashion. You can al so use the
EXPAND button (or nenu

item) to add several rows or colums sinultaneously. You can control the w dth of
col uims and the nunber

of deci nal places shown by using the FORMAT button on the button bar,or appropriate
itens of the DESKTOP

menu.
SAVI NG THE DATA:
You may use the button bar's SAVE button,or the FILE nenu's SAVE DATA nmenu itemto

save the data. Wen you

save the data, the current data object will be updated, unless it is attached to
anot her icon. If so, the

old data object will be left unchanged, and a new one will be created fromthe
information in the

dat asheet .

15.13: TOPIC. The Data Menu - SUBTOPIC. Edit Source
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EDI TI NG THE DATA SOURCE CODE

You can enter your data by using a text editor to wite code in the Lisp programm ng
| anguage underlyi ng

Vi Sta. A brief introduction is given here. You can also get a good idea of the
format by | ooking at any

file in one of the data folders. See the User's guide for nore information.
Briefly, the minimumformat for nultivariate data is:

(data "nane"
;variables '("Variable A" "Variable B" "Variable C")

;data ' (
123
456
789

10 11 12
))

Addi tional features are described in the User's QGuide.

The DATA function creates a new data object or reports the nanes of all data objects
or the object

identifcation of a specific object. It can be used in three different ways:
1) To see a list of all data objects, type
( DATA)
2) To see the object identification of data object NAME, type:
( DATA NAME)
3) To create a new data object frominfornation contained within the DATA statenent,
t he m ni mum synt ax

requires you to type:
( DATA ' NAME : VARI ABLES <VARLI ST> : DATA <DATALI ST> )

GENERAL ARGUMENTS:
&OPTI ONAL NAME &KEY DATA VARI ABLES TYPES LABELS FREQ ABOUT
Defines Vi Sta data object NAME. NAME, DATA and VARI ABLES are required argunents.

NAME nust be a string or a synbol. If a synbol it nust be preceeded by a single
quot e.

DATA nust be followed by a list of nunbers, strings or synbols (or m x of such).
Synbol s are converted

to uppercase strings. The nunber of data el enments nust conformto the information in
ot her argunents.

VARI ABLES nmust be followed by a Iist of strings or a single quoted list of synbols
defining variabl e

nanes (and, indirectly, the number of variables).

TYPES, optional, nust be a list of the strings \"nuneric\", \"ordinal\" or
\"category\" (case ignored),
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or a list of the correspondi ng synbols. These strings or synbols specify whether the
vari ables are

nuneric, ordinal or categorical (all nuneric by default). Note that the oridina
dat atype is seldomy

used.

LABELS, optional, nust be a list of strings or synbols specifying observation
nanes (\"Cbsl1\", \"Cbs2\",

etc., by default). Synbols are converted to uppercase strings.
FREQ specifies that the values of the nuneric variables are frequenci es.
ABQUT is an optional string of information about the data.

G ven these argunents above you can specify the follow ng types of data:
1) MJILTI VARI ATE data are data which are not one of the other data types given bel ow.
These data include

uni variate (one nuneric or ordinal variable) and bivariate (two nuneric or ordina
vari abl es) dat a.

2) CATEGORY data have one or nore CATEGORY variabl es and no NUVERI C or ORDI NAL
vari abl es. The N category

vari abl es define an n-way classification
3) CLASSI FI CATI ON dat a have one NUMERI C vari abl e and one or nore CATEGORY vari abl es.
The N category

vari abl es define an n-way classification. The nuneric variable specifies an
observation for a given

classification.
4) FREQUENCY CLASSI FI CATION data are classification data whose nuneric variabl e
speci fies frequencies as

i ndi cated by using FREQ The N category variables define an n-way cl assification,
with the numeric

vari abl e speci fying the co-occurance frequency of a specific conbination of
cat egori es.

ARGUMENTS FOR FREQUENCY TABLE DATA:

ARGUMENTS: &KEY ROW LABEL, COLUMN- LABEL, and FREQ

For FREQUENCY TABLE data, the ROWLABEL and COLUVMN- LABEL argunments nust be used
These data have NUVERI C

vari abl es whose val ues specify frequencies as indicated by using FREQ The data are
a two-way cross

tabul ati on of the co-occurance frequency of the row and colum entities. The
ROW LABEL and COLUWN- LABEL

identify the data as two-way array (table) data, with the nuneric variables in the
data represent colums

of a two-way table rather than variables of a nultivariate dataset. ROMLABEL and
COLUMN LABEL each have a
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string value which |abels the rows or colums (ways) of the array. Observation
| abel s are used to | abe

the row | evel s and vari abl e nanmes the col um-1 evel s.

ARGUMENTS FOR MATRI X DATA

ARGUMENTS: &KEY MATRI CES SHAPES

These argunents are used to identify matrix data. MATRICES, required for matrix data
only, must be a |ist

of strings specifying matri x names (and, indirectly, the nunber of natrices).
SHAPES, optional for matrix

data only, must be a list of strings \"symmetric\" or \"asymetric\" (case ignored),
speci fyi ng the shape

of each matrix (all are symetric by default). Matrix arguments cannot be used with
array data.

EFFI Cl ENCY ARGUMENTS: &KEY M SSI NG VALUES, STRI NGS
1) If you know the data do or do not contain mssing val ues, specifying
M SSI NG VALUES as T or NIL

elimnates the tine required to check for m ssing val ues.
2) Specify STRINGS T if you know that all category values are represented by strings
(val ues inside

doubl e-quote nmarks) then the need to check for non-string category values is
elimnated, greatly

i ncreasing efficiency, especially for |arge data.

The preceeding argunents are all of those concerning the definition of data within
Vi Sta. There are

addi ti onal argunents which concern the creation of data by progranm ng. These are
descri bed bel ow.

ARGUMENTS FOR PROGRAMM NG

ARGUMENTS: &KEY PROGRAM USE

If you wish to wite a data program use these argunents:

1) PROGRAM (required) specifies that a programfoll ows which conputes N new
vari abl es. The program nust

return a list of Nlists corresponding to the N variables in the : VAR ABLES keyword.
Causes the new

variabl es to be bound.
2) USE (optional) specifies the data object whose variables are input to the
program This nust be a data

object with bound variables. If not, specify :USE (Bl ND- VARl ABLES DOB)

For exanple, assume there is a dataobject naned pcaexnpl containing variables X and
Y. Then you can type:
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(data "PCAExnpl 2"
:use pcaexmpl
cvariables "("X" "Y' "A" "B" "C")

: program

(let* ((A(+ X Y))
(B(+(* 5X Y))
(C(+(*-2X V)))

(list xy abc)))

Wi ch creates a new data object containing variables a b and ¢ as well as the
original x and vy.

Consi der this exanple (which assunes the variables hmvl t hrough hmik4 al ready exi st
in the points

dat aobj ect):

(data "Wei ght edPoi nts"
;use points
. program

(let* ((hl (* hmkl 5/10))
(h2 (+ (* hmk2a 6/10) (* hmk2b 4/10)))
(h3 (+ (* hmk3abd 7/10) (* hmwk3c 3/10)))
(h4 (* hmwk4 15/10))
(hmaksum (+ hl h2 h3 h4))
(total (+ hmaksum nmidterml attend vis)))

(list attend vis hl h2 h3 h4 hmksumtotal))

cvariables '("attend" "visual" "h1" "h2" "h3" "h4" "htot" "total"))

This programtakes the variables hmvl t hrough hmwk4 in the points dataobject and
conbi nes themtogether for a total homework score, plus adding other variables
in SCORE to get a point total for a class.

Finally, there are argunents that effect the operation of the system These should
only be used by

know edgeabl e system devel opers. These argunments are:

&KEY CREATED CREATOR- OBJECT SUBORDI NATE | CONI FY DATASHEET- ARGUVENTS NEW DATA
ALL- TYPES- | N- DATA- ARRAY

15.14: TOPIC. The Data Menu - SUBTOPIC. Edit Vari abl es
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EDI T VARI ABLES:

The Edit Variables nenu itemdisplays a
using ViSta Interactive

Vari abl e Application
vari abl es and nmakes the

vari abl es avail able for further

Vi Va consi sts of al gebra-1ike expressions.

a variable, the

variable is assigned the val ue of the expression

duration of the
session with Vi Sta.

Vi Va can be used in 3 ways.
expressions are given

bel ow.

1) At the Listener, type a ViVa express
is a variable known to

Lisp from say, typing
> (var x '(1 2 3))
(12 3)
Then you can type the Vi Va expression,
> [y = 2 + 3*x]
(5 8 11)
The expression on the right side of the
assigned to y, and the

value is returned. Thus:

> [ x=4.5]

4.5

> [y = 2 + 3*Xx]

15.5
2) At the Listener, type a |eft bracket
Viva's ? pronpt. Then

you can type a series of ViVa expressions,

expression is eval uated when

you type a return.
val ue of the | ast

Finally,

expression is returned. For exanple:

>
? s =1list(2,4,6)
(2 4 6)

?2u=3

3

?2v =2

2

an al gebra-1ike | anguage whi ch cal cul ates val ues for

These ways are outlined briefly here.

type a right

wi ndow in which you can enter statenents

new

mani pul ation.

If the expression involves assignnment to

and the variable is saved for the

Exanpl es of Vi Va

on encl osed in brackets. For example, if x

n brackets, at the Lisp pronpt:

= sign is evaluated, the resulting value is

and a return. Lisp's > pronpt is replaced by

each followed by a return. Each

bracket to return to regular Lisp. The
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?r =u + v*s
(7 11 15)
? 1]

(7 11 15)
>

3) Enter a bracket enclosed ViVa statenent in the mddle of lisp. It is evaluated
and returns its value to

Li sp. Thus:
> (list 12 [sqrt(9)] 4)
(12 3.0 4)

LI M TATI ONS
1) ViVa can only be entered fromthe Listener, not fromfiles. Thus, ViVa scripts or
appl ets are not

possi bl e.
2) Wien using ViVa, variable nanmes cannot contain enbedded characters interpreted as
mat hemat i ca

operators (i.e., - + =/ * etc). These signs are always interpreted as being a
mat henati cal operator. In

particular, the Lisp convention of variable or function nanes containi ng dashes,
such as

princi pal -conponents or nornal -rand, is not allowed in ViVa. Underscores may be
substituted for dashes

(see next point).
3) Underscores nay only be used as a substitute for dashes (see previous point).

UNDERSCORES:
Si nce dashes are very comonly used in the names Lisp functions, you may substitute
under scores for

dashes. Thus, you can enter principal_conponents or nornmal _rand. ViVa will translate
appropriately.

VERBCSE

Type (viva-verbose t) or (viva-verbose nil) at the Lisp > pronpt to control the
amount of out put

generated by Vi Va.

VI VA EXPRESSI ONS

Vi Va expressions conformto a subset of the syntax for the C progranm ng | anguage.
Specifically, ViVa

supports all syntax defined in section 18.1 of the original Kernighan and Ritchie
book, plus all C

nunerical syntax including floats and radi x syntax (i.e. Oxnnn, Obnnn, and Oonnn).
Vi Va supports nultiple

array subscripts.
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ABOUT VI VA AND PARCI L
Vi Va uses PARCIL, copyright (c) 1992 by Erann Gat. Parcil is used under the terns of
the GNU Genera

Public License as published by the Free Software Foundation. PARCIL parses
expressions in the C

progranm ng | anguage into Lisp. ViVa then takes the parsed statenents and creates an
interactive

environnent in which they are eval uated. Thanks to Sandy Wi sberg for providing
Parcil .

Vi Va EXAMPLES
Exanpl es of each way of using ViVa are given bel ow.

1) At the Listener, type a ViVa expression enclosed in brackets. It is evaluated and
t he val ue returned.

If the expression involves assignnent to a variable, the variable is assigned the
val ue, and the variable

is saved for the duration of the session. The variable can be entered into a data
obj ect, using the

DATASET function, and then saved pernanently.

Here is an exanpl e:

> [A =2+ (3*4)]

14
Here, the user has typed the Vi Va expression A=2+(3*4) enclosed in brackets. ViSta
responds with 14, the

appropriate value, using the standard rul es of operator precedence. A new Lisp
vari abl e A has been

creat ed:
> a
14
>
You can retrieve the list of all saved variables created by ViVa by typing
> $viva-vars
These vari abl es, and those created by the VAR function, are free variables (not in a
data object). You can

get a list of all free variables by typing:
> $free-vars
You can also retrieve the list of all variables in all data objects by typing:
> $dat a-vars
Note that any Lisp function nmay be used in ViVa expressions, though in standard
al grebrai c syntax. For

exanpl e:
> [a=3*iseq(4)]
(0 3609)

where iseq(4) is the ViVa equivalent of Lisp's (iseq 4), which generates the
sequence of nunbers (0 1 2
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3).

These functions can use any $data-vars as argunents:

> [b=a"2]

> (0 9 36 81)
A Lisp expression involving a function with nultiple argunents is witten as a ViVa
function involving

argunents that are comma-delimted. Thus

> [L=list(1,2,3)]
corresponds to the Lisp expression (setf L (list 1 2 3)).
Note that a ViVa expression may be a conpound expression

{ ( x=1,y=2,print(x+y),sin(pi/2) ) }

0
X

y

VNVERVEWYV

2) At the Listener, type a left bracket and a return. Lisp's > pronpt is replaced by
Viva's ? pronpt. Then

you can type a series of ViVa expressions, each being eval uated when you type a
return. Finally, type a

right bracket to return to regular Lisp. Notice that functions with nultiple
argunents have their

argunents separated by conmmas. Also, notice that vector and matrix al gebra are
supported. Here is an

exanpl e interaction:

> [

? 2+3

5

? a

(0 369 ;this value for Ais left from above
? a=2+3

5

? a ;a new value for A has been defined
5

? b=sqgrt(a)

2.23606797749979

? a=iseq(4) ;yet another value for A

(0123

? b=sqgrt(a) ;vector arithmetic is supported
(0.0 1.0 1.4142135623730951 1.7320508075688772)
;the value of the |ast expression is returned
(O 0 1.0 1.4142135623730951 1. 7320508075688772)
>

If you do not wish to see so nuch output, type:
[viva_verbose=not(t)]

For exanpl e:
> [viva_verbose=not(t)
? a=nornal _rand(10)
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b=an2
c=i seq(10)
d=c*b

ASIENIENIEN]

(0.0 0.12086435903614712 0. 12465600120144842 0. 05113395472276512
0. 8572483580685174 2.8192853102290143

8.009152301820079 33. 31659449692597 0.9436767853187026 1.1345846087676839)

>d
(0.0 0.12086435903614712 0. 12465600120144842 0.05113395472276512 0. 8572483580685174
2.8192853102290143

8.009152301820079 33.31659449692597 0.9436767853187026 1.1345846087676839)
>

Lisp's matrix
?a=matrix ( |
#2A((1 2) (3 4
?b=matrix ( |
#2A((1 2 3) (4
?c=matmult(a, b
#2A((9.0 12.0 15.0) (19.0 26.0 33.0))

nguage may be used with ViVa. Here is an exanpl e:
(2,2), list(1, 2,3 ,4))
(

2,3), list(1,2, 3 4,5,66))

3) Enter a bracket enclosed ViVa statenent in the mddle of lisp. It is evaluated
and returns its value to

Li sp:

>(list 1 3 [sqrt(25)] 7)
(135.07)

TWO EXAMPLES
The first example involves calculating points in an Introductory Statistics course.
The data are in

P3099pts. | sp datafile. You can open these data with the OPEN DATA nenu itemin the
FILE menu. In this

exanple, ViVa is used to create variables, then the DATASET function is used to
create a data object from

t hem

[

? honmewor k_sumrhonewor k1+homewor k2=honmewor k3

(12.0 14.24 13.399999999999999 13.11 15.36 12.96 12.22 13.82 14.31 13.09 13.98 13.67
7.45 15.33 12.1 12.92

5.57)

? total =homewor k_sumtmi dt er nl

(170.0 173.24 168.4 189.11 197.36 119.96 159.22 135.82 194.31 189.09 197.98 189. 67
159. 45 194.33 153.1

176.92 173.57)

? 1]

(170.0 173.24 168.4 189.11 197.36 119.96 159.22 135.82 194.31 189.09 197.98 189. 67
159. 45 194.33 153.1

176.92 173.57)
> (dataset sunmmary honmewor k_sum total)
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#<Cbj ect: a9e82c, prototype = M- DATA- OBJECT- PROTO>
>
The second exanpl e invol ves cal cul ati ng grades from points earned during the course.
(load (strcat *data-dir-nane* "p3099pts.|sp"))

[ homewor ksum = homewor k1 + homewor k2 + honewor k3]
[ m dpts = homewor ksum + m dt er ml]

(let ((grades (mapcar #' (lanmbda (pts)
(cond ((> pts 190) "A")
((< 170 pts 190) "B")
((< 150 pts 170) "C")
((< 140 pts 150) "C")
((< 0 pts 150) "D")))
mdpts))))

(dat aset homewor k1 homewor k2 honewor k3 honmewor ksum
m dterml mdpts grades)

15.15: TOPIC The Data Menu - SUBTOPIC. Print Data

PRI NT DATA

This itemprints a listing of your data on your printer.

15.16: TOPIC. The Data Menu - SUBTOPIC. Print Source

PRI NT DATA

This itemprints the source code underlying your dataobject on your printer.
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15.17: TOPIC. The Data Menu - SUBTOPIC. Merge Vari abl es

MERGE VARI ABLES enabl es you to nerge the variables of one dataset with the variabl es
of another dataset to
create a third dataset that has both sets of variables init.

The variables in the current dataset (the highlighted one) are nerged with those in
the previously current

dat aset (the one current before the current one). In the new dataset, the variables
in the previously

current dataset will appear before those in the current dataset.

The two datasets that are merged nust have the sane nunber of observations (rows).
Usual ly, it does not

nmake sense to nerge variables unless the observations in the two datasets are the
sane, and in the same

order, although Vi Sta does not check on this.

15.18: TOPIC. The Data Menu - SUBTOPI C. Merge Cbservations

MERGE OBSERVATI ONS enabl es you to nerge the observations of one dataset with the
observati ons of anot her

dataset to create a third dataset that has both sets of observations in it.

The observations in the current dataset (the highlighted one) are nerged with those
in the previously

current dataset (the one current before the current one). In the new dataset, the
observations in the

previously current dataset will appear before those in the current dataset.

The two datasets that are merged nust have the sane nunber of variables (colums).
Usual ly, it does not

nmake sense to nerge observations unless the variables in the two datasets are the
sane, and in the same

order, although Vi Sta does not check on this.
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15.19: TOPIC. The Data Menu - SUBTOPIC. Merge Matrices

MERGE MATRI CES enabl es you to nmerge the matrices of one dataset with the natrices of
anot her dataset to

create a third dataset that has both sets of matrices in it.

The matrices in the current dataset (the highlighted one) are nerged with those in
the matrices current

dat aset (the one current before the current one). In the new dataset, the matrices
in the previously

current dataset will appear before those in the current dataset.

The two datasets that are merged nmust have confornmable matrices (the natrices nust
have the same nunber of

rows and columms. Usually, it does not nake sense to nerge matrices unless the rows
and colums in the two

dat asets are the same, and in the sane order, although Vi Sta does not check on this.

16.1: TOPIC. The Transform Menu - SUBTOPI C. The Transform Menu

This topic presents you with the help infornation for the itens of the Transform
Menu. Choose an itemto

see its help.

16.2: TOPIC. The Transform Menu - SUBTOPIC. Sort-Permute ..

The Sort-Pernmute transformati on creates a new dataset in which the observations of a
sel ected variable in
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the current dataset (or of the current dataset's labels, if desired) are sorted into
order, and the
remai ni ng variabl es are permuted accordingly.

Sorting is done in ascending order (fromsnmall to large, or in the case of category
vari abl es,

al phabetically) by default, or in descending order if desired.

16.3: TOPIC. The Transform Menu - SUBTOPI C. Ranks
The Ranks transformati on creates a new dataset in which the val ues of each nuneric
or ordinal variable in

the current dataset are converted into ranking nunbers. Category variables are not
included in the new

dat aset .

Ranks are val ues between 1 and N, the nunber of observations. Ranks start at 1, for
the smal | est val ue of

a variable, and proceed to N for the largest. Ties in the values of a variable are
converted into neans of

appropriate ranks.

16.4: TOPIC. The Transform Menu - SUBTOPI C. Nornmml Scores
The Normal Scores transformation creates a new dataset in which the values of each
nurmeric variable in the

current dataset are converted into normal scores. Ordinal and category variables are
not included in the

new dat aset .

Normal scores are the nornalized z-scores that woul d be obtai ned under the
assunption that the variable is
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normal Iy distributed, given the variable's nean and standard devi ation

16.5: TOPIC. The Transform Menu - SUBTOPI C. Absol ute Val ue
The Absolute Value transformati on creates a new dataset fromthe current dataset in
whi ch the val ues of

the nunmeric variables in the new dataset are the absolute values of those in the
current dataset.

Ordinal and category variables are not placed into the new dataset.

16.6: TOPIC. The Transform Menu - SUBTOPI C. Rounding ..

The Roundi ng transformation creates a new dataset fromthe current dataset in which
t he val ues of the

numeric variables in the current dataset are rounded.

Roundi ng is converting decimal nunbers to the nearest integer

Ordinal and category variables are not placed into the new dataset.

16.7: TOPIC. The Transform Menu - SUBTOPI C. Reci proca
The Reciprocal transfornmation creates a new dataset fromthe current dataset in
whi ch the val ues of the

nuneric variables in the new dataset are the reciprocals of those in the current
dat aset .

The reciprocal of the nunber Ais 1/A
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Ordinal and category variables are not placed into the new dataset.

16.8: TOPIC. The Transform Menu - SUBTOPI C. Exponenti a
The Exponential transformation creates a new dataset fromthe current dataset in
whi ch the val ues of the

nuneric variables in the new dataset are the exponentials of those in the current
dat aset. A choice of

several specific exponential transformations is provided.

Ordinal and category variables are not placed into the new dataset.

16.9: TOPIC. The Transform Menu - SUBTOPIC. Logarithm...
The Logarithmtransfornati on creates a new dataset fromthe current dataset in which
t he val ues of the

nuneric variables in the new dataset are the |l ogarithns of those in the current
dat aset. A choice of

natural (base e) or base X logarithms is provided, where the value of X is specified
in an additiona

di al og box.

Ordinal and category variables are not placed into the new dataset.

16.10: TOPIC. The Transform Menu - SUBTOPI C. Trigononetric ..
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The Trigononetric transformati on creates a new dataset fromthe current dataset in
whi ch the val ues of the

nuneric variables in the new dataset are trigononetric transformations of those in
the current dataset. A

choice of the famliar trigononetric functions is provided in an additional dialog
box.

Ordinal and category variables are not placed into the new dataset.

16.11: TOPIC. The Transform Menu - SUBTOPIC. Correl ations
The Correl ations transformati on creates a new dataset fromthe nuneric variables in
the current dataset.

The values in the new dataset are the correlati ons between the nuneric variables in
the current dataset.

The di agonal contains ones. The new dataset has the sanme nunber of observations as
it has variables. The

observations | abels are constructed fromthe vari abl e nanes.

Ordinal and category variables are not used in the cal cul ati ons.

16.12: TOPIC. The Transform Menu - SUBTOPI C. Covari ances
The Covari ances transformati on creates a new dataset fromthe nunmeric variables in
the current dataset.

The values in the new dataset are the covariances of the nuneric variables in the
current dataset. The

vari abl e variances are on the diagonal. The new dataset has the same nunber of
observations as it has

vari abl es. The observations |abels correspond to the variabl e nanes.

Ordinal and category variables are not used in the cal cul ati ons.
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16.13: TOPIC. The Transform Menu - SUBTOPI C. Di stances
The Di stances transformati on creates a new dataset fromthe nuneric variables in the
current dataset. The

val ues in the new dataset are the di stances between the nuneric variables in the
current dataset. The

di agonal contains zeros. The new dataset has the sane nunber of observations as it
has vari abl es. The

observations | abels are constructed fromthe vari abl e nanes.

Ordinal and category variables are not used in the cal cul ati ons.

16.14: TOPIC. The Transform Menu - SUBTOPI C. Transpose Data
The Transpose Data transfornation creates a new dataset fromthe current dataset in
whi ch the observations

(rows) of the current dataset becone the variables (colums) of the new one, and the
vari abl es (col ums)

of the current dataset becone the observations (rows) of the new one.

16.15: TOPIC. The Transform Menu - SUBTOPI C. Standardi ze Data ..

The Standardi ze Data transfornation creates a new dataset fromthe current dataset
in which the val ues of

the nuneric variables in the current dataset are standardized to have a specified
nmean and standard
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deviation (0 and 1 by default).

Ordinal and category variables are not placed into the new dataset.

16.16: TOPIC. The Transform Menu - SUBTOPIC. Orthogonalize Data
The Orthogonalize Data transfornmation creates a new dataset fromthe current dataset
in which the val ues

of the nuneric variables in the current dataset are orthogonalized. Othogonalized
vari abl es have zero

correlation. The Graham Schm dt orthogonalization process is used.

Ordinal and category variables are not placed into the new dataset.

16.17: TOPIC The Transform Menu - SUBTOPI C. Fol ded Power

The Fol ded Power transformati on creates a new dataset where the vari abl es have been
transformed accordi ng

to the follow ng transformation:

P p
(2y) - (2-2Y)
for p<>0
2p
l'og(Y)-1og(1-y)
for p=0
2

VWhere p is controlled by a slider in a visualization specially designed to eval uate
the asymetry and

linearity of the variables in the dataset after the transfornmation. This
transformation is appropriate for
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proportions or percentages or for variables that need transformations that work on
both sides of its

di stribution.

16.18: TOPIC. The Transform Menu - SUBTOPI C. Box- Cox Power

The Box Cox Power transformmtion creates a new dataset where the variabl es have been
transformed accordi ng

to the follow ng transformation:
(Y*p -1)/p for p not equal to O
log(Y) for p equal O

VWhere p is controlled by a slider in a visualization specially designed to eval uate
the asymmetry and

linearity of the variables in the dataset after the transformati on. Wen Y has
val ues equal or below 0, a

constant is added to the variable to make all the values in Y positive. This
transformation i s appropriate

for continuous nuneric asymetric variables. Some interesting values of p are:

- square - power of two
- no transformation?

- square root

- logarithm

- inverse

PoorEnDN
couvoo

16.19: TOPIC. The Transform Menu - SUBTOPI C. Dumy codi ng

The dummy code transfornmation creates a new dataset where the categorical variables
with k categories are

transformed into k binary variables where 1 indicates presence of a category and O
absence. This
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transformation is appropriate for including categorical variables in certain
statistical analysis that

expect only nuneric variables. For exanple, k-1 dummy vari abl es can be included as
i ndependent vari abl es

in a regression
anal ysi s.

16.20: TOPIC. The Transform Menu - SUBTOPIC. Split By Categories
The split by categories transformation creates a new dataset for each category of
the sel ected category

vari abl es. This dataset contains the values of the cases of the nuneric variables in
the original dataset

falling in the categories of the categorical variables. This transformati on can be
useful for carrying out

separate analysis for cases in different categories, such as nale and fenale.

16.21: TOPIC. The Transform Menu - SUBTOPIC. Join Category Vari abl es

The join category variables transformation creates a new dataset with the val ues of
t he category vari abl es

selected in the original dataset concatenated. This transformati on conbi nes the
cat egorical variables and

creates new variabl es that can be nore useful for the purpose of analysis.
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16.22: TOPIC. The Transform Menu - SUBTOPI C. Program Editor
The Transform nenu’s Program Editor nmenu item|lets you define your own
transformati on program It can use

variables that are in one or nore existing data objects, use variables that are not
in any data object,

conpute new variables fromold ones, and place the new ones in a new data object.
You can also create a

new data obj ect that does not involve variables in an old data object.

The menu item gi ves you the choice of using the Listener windowto enter the
calcul ations interactively,

or of using the LispEdit programeditor to create a script which can be run with the
edi tor and/or saved

for later use. The script can be run by using LispEdit's Eval nmenu item or if it is
placed in a file, it

can be | oaded and run using ViSta's Load Edit nenu item You can choose to use both
appr oaches

si mul taneously, since it can be useful to use the listener to test statements in the
program and t he

editor to construct and save the program

It is inmportant to note that the data objects which have been defined during the
anal ysi s session, and the

variables in these data objects, are available to you (i.e., are bound in the |oca
envi ronnent) .

Consequently, the menu iteminforns you of the data objects and variables currently
avai |l abl e. These

obj ects and variables are represented by the foll ow ng synbols:

$ the current data object (the one whose icon is high-1lighted).
$dat a the nanes for all the data objects that have been defined.
$vars the nanes of all variables in $.

$data-vars the nanes of all variables in all data objects.
$desk-vars the nanes of all variables that are not in data objects.

Note that the $data-vars nanes are two-|evel nanes consisting of the nane of the
dat a object and the nane

of the variable, separated by a dash.

Al'l $vars and $dat a$vars are available for use in your program
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17.1: TOPIC. The Analyze Menu - SUBTOPIC. The Anal yze Menu
This topic presents you with the help information for the itens of the Analyze Menu
Choose an itemto see

its help.

17.2: TOPIC. The Analyze Menu - SUBTOPIC. Anal ysis of Variance ..
Anal ysi s of Variance (Vi Sta-ANOVA) is a technique for conparing neans of severa
popul ations. Vi Sta can

perform one-way, two-way, or n-way analysis of variance with optional two-way
i nteractions. The sanples

fromthe popul ations may be all the same size (balanced) or may be different sizes
(unbal anced). There

nust be at | east one observation in each cell (the data rmust be conplete).

In one-way ANOVA sanples are drawn from each popul ation and the data are used to
test the null hypothesis

t hat the popul ati on neans are equal

In two-way ANOVA the popul ations ar_e classified in two ways. In n-way ANOVA the
popul ati ons are

classified in three or nore ways. For these types of ANOVA, the analysis stil
conpares the neans of

popul ati ons. However, in two-way and n-way ANOVA several conparisons of the sanple
neans are possible

since there are several classifications. In particular, conparisons are nmade for the
classifications

t hensel ves (called "main effects") and for the interactions of each pair of
classifications (called

"two-way interaction effects"). Vi Sta-ANOVA does not conpare interaction higher than
t wo- way.

Vi St a- ANOVA provides significance tests to test the null hypothesis that the group
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nmeans, as classified,

are all equal. For the significance tests to be accurate we must assunme that the
sanpl es are drawn

i ndependently fromnormal ly distributed popul ati ons which have the sanme standard
devi ati ons.

The Vi St a- ANOVA vi sual i zation presents plots to help you assess the assunpti ons and
to hel p you understand

the results of the significance tests.

17.3: TOPIC. The Analyze Menu - SUBTOPI C. Regression Anal ysis
Regression Analysis (Vi Sta-Regres) is a technique for predicting one response
variable fromone or nore

predi ctor variables. ViSta-Regres does sinple and nultiple regression. These are
cal l ed univariate

regressi on because only one response is being predicted. If you wish to predict nore
t han one response,

use Vi Sta- Mul Reg, which does multivariate nmultiple regression

OLS (ordinary | east squares) regression is the nost conmon type of regression. It
finds the strongest

linear relationship between a |inear conbination of the predictors and the response.
OLS regression

assunes that errors are normally distributed and i ndependent, and that predictors
are measured w t hout

error.

OLS regression is the statistically best nethod when the assunptions are satisfied.
However, when the data

fail to nmeet the assunptions or when there are problens such as outliers or
colinearity in the data, the

OLS coefficients may be inaccurate estimtes of the popul ati on paraneters.

The Vi St a- Regres visualization hel ps you check on the validity of the QLS
assunptions. It also hel p show

you outliers. If the data fail to neet the assunptions of OLS regression, you may
use the robust or
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nonot oni ¢ regressi on nmethods to anal yze the data. Robust regression produces
regressi on coefficients which

are not influenced by outliers. Mnotonic regression is useful when the relationship
bet ween the response

variabl e and the predictor variables is nonlinear. You can conpare the results
provi ded by OLS, robust,

and nonotonic regression to determ ne which is npost appropriate for your data.

17.4: TOPIC. The Analyze Menu - SUBTOPIC. Univariate Analysis ...
Uni variate Analysis (Vi Sta-Uni Var) provides techniques for conparing nmeans of two
popul ati ons.

Vi St a- Uni Var can conpare two sets of data whether they are i ndependent or paired
(dependent). It tests

whet her the neans of the two groups are significantly different, and reports the
confidence interval for

the difference in neans.

For sanples fromindependent popul ations Vi Sta-Uni Var conputes Student's T-test and
t he Mann- Wi tney test.

For paired (dependent) sanples the paired-sanples T-Test and the WI coxon Signed
Rank Test are conputed.

Student's T-test is used when there is a single sanmple. Vi Sta-UniVar can al so use
the T-test to compare

t he mean of one population to a pre-specified hypothetical nmean. |If the popul ation
variance is known, then

the Z-test is substituted for the T-test.

The T-test (and Z-test) test the null hypothesis that the neans of the popul ations
fromwhich the data are

sanpl ed are equal. The Mann-Witney U-test and the WI coxon Signed Rank Test use the
nul | hypot hesi s that

bot h popul ations are identically distributed.

The Vi Sta-Uni Var visualization presents plots to help you assess the normality
assunpti on.
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17.5: TOPIC. The Analyze Menu - SUBTOPIC. Frequency Analysis ...

Hel p is not yet avail able.

17.6: TOPIC. The Analyze Menu - SUBTOPIC. Log linear analysis ...

Hel p for | oglinear analysis

Log-linear nodels provide a nethod for anal yzi ng associ ati ons between two or nore
cat egorical vari abl es.

The nmet hod has becone widely accepted as a tool for researchers during the last two
decades.

The visualization for log-linear nodels help to specify the possible nodels for a
group of variables and

assess the fit of these nodels. The list of terns (the variables and all the
i nteractions between the

variables) in the visualization gives a sinple and intuitive way of indicating the
terms to enter in a

nodel .

If the list of terns is in hierarchical nodel, all the ternms bel ow a sel ected one
are autommtically

introduced in the nodel. If the list of terns is not in hierarchical npdel, terns
can be sel ected

i ndividually. The rest of plots help to assess the fit of the nbdel |ike npsaic
pl ots for observed and

predi cted val ues or distance of Cook v. |everages scatterplots. The paraneter pl ot
sorts out the

paranmeters of the nbdel and provides a interpretation in terns of frequencies of the
original data of each

paranmeter. Finally, the history plot keeps information about the chi square
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statistic that can be used for

returning to previous successful nodels

17.7: TOPIC. The Analyze Menu - SUBTOPIC. Miltivariate Regression ..
Mul tivariate Multiple Regression (ViSta-Mil Reg) is a data anal ysis technique for
predi cting the val ues of

a many response variabl es sinultaneously fromthe values of two or nore predictor
variables. If you have

just one response variable, you should use Vi Sta-Regres, not ViSta-Mil Reg.

Vi St a- Mul Reg uses OLS (ordinary | east squares) regression techniques to find the
st rongest possible |inear

rel ati onship between a |inear conbination of the predictors and one of the response
variables. A different

i near conbi nation of the predictors is obtained for each response variable. This is
the sane as

repeat edly doing many (univariate) multiple regressions. Miltivariate Regression
then combi nes all of the

separate (univariate) nultiple regressions together to obtain an overal
mul tivariate test of the

significance of sinmultaneously predicting all of the response vari ables.

If you choose the Redundancy option you fit a Redundancy Anal ysis nodel to your
data. This nodel obtains

the single |linear conbination of the predictor variables which simultaneously
predicts all of the response

variables optimally, in the sense of naxim zing the nean squared correl ati on between
the |inear

conbi nati on and each response. This nmean squared correlation is higher than that
obtained by Miltivariate

Regr essi on.

The Vi Sta- Mul Reg vi sualization shows the rel ati onship between responses, the |inear
conbi nati ons of

predictors, and the redundancy variabl es. No regression diagnostices are shown (use
Vi St a- Regres for
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di agnostics).

17.8: TOPIC. The Analyze Menu - SUBTOPIC. Principal Conponents
Princi pal Conponent Analysis (ViSta-PrnCnp) is a statistical analysis and
visual i zati on met hod for

picturing the variance in a set of continuous multivariate data. Only the numeric
variables in the data

are used.

The Vi Sta-PrnCnp visualization shows the nmaxi mum vari ance picture of the data: The
first principal

conponent is the |linear conbination of the variables that has the maxi nrum vari ation
The second princi pa

conponent is the linear conbination of the variables that is orthogonal (at right
angles) to the first

one, and has the nmaxi numremai ning variation. The third is orthogonal to the first
two, and has maxi mum

variance. The scree plot is also shown.
There are two nmj or decisions to be nmade:

Bef ore the analysis, you nmust deci de whether to obtain the principal conponents from
the correlations or

covari ances of the variables. The choice of covariances can only nmake sense if your
variabl es are all on

the sane scales. If they are not, you must choose correlations. If they are all on
the sane scal es, you

may choose either, but correlations is usually npst reasonabl e. Choosing covariances
nmeans that the

original differences in variance between variables will effect the results. Choosing
correl ati ons neans

this difference in variance will not effect the results.

After the analysis, you nust to decide how many princi pal conponents are needed to
adequately sumari ze

the data. The interpretation for the nodel will help you make this decision.
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17.9: TOPIC. The Analyze Menu - SUBTOPIC. Item Anal ysis

| TEM ANALYSI S

Item Anal ysis provides psychonetric methods for analyzing itens of a test where the
nmet hods are based on

Cl assi cal Test Theory. These nethods include split-half reliability, Cronbach's
al pha, standard error of

nmeasurenent, confidence intervals for observed and estimated scores, as well as
psychonetric indexes for

the itens.

Item Anal ysis assunes that there is one nunerical variable for each itemof a test.
You nmay anal yze t hese

data or you nay create different itemscores fromthem The item scores include
summat ed scores, nean

scores, transfornmed scores, estinmated scores with their confidence intervals, etc.

17.10: TOPIC. The Analyze Menu - SUBTOPI C. Correspondence Anal ysis
Correspondence Analysis (Vi Sta-Coresp) is a statistical analysis and visualization
nmet hod for picturing

t he associ ati ons between the |levels of a two-way contingency table. The nane is a
translation of the

French "Anal yses des Correspondances", where the term correspondance denotes a
"system of associations”

bet ween the el enents of two sets.

In a two-way contingency table, the observed association of two traits is sunmarized
by the cel

frequencies. A typical inferential aspect is the study of whether certain |evels of
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one characteristic are

associated with certain | evels of another

Correspondence analysis is a geonetric technique for displaying the rows and col ums
of a two-way

contingency table as points in a | ow di nensional space, such that the positions of
the row and col um

points are consistent with their associations in the table. The goal is to have a
gl obal view of the data

that is useful for interpretation

The Vi Sta-Coresp visualization displays the graphs for the rows and col unms of the
contingency table, and

lets you interactively nodify the estimted val ues.

17.11: TOPIC. The Analyze Menu - SUBTOPI C. Honpbgeneity Anal ysis
Honogeneity Analysis (HOVALS) is a statistical visualization technique for picturing
t he associ ations

between the levels of a set of categorical variables, and the simlarities between
t he objects which these

categories are applied too. The goal is to have a global view of the data that is
useful for exploratory

proposes. Only the categorical variables are included in the analysis.

Honopgeneity Anal ysis assigns scores to the objects and it quantifies categories
(optinmal scaling). These

scores and quantifications allow to construct a representation of the data
estructure in a | ow di nensi ona

space (data reduction).

Cat egories and objects are represented as points in a joint space. The positions of
t he object points are

related with their simlarities. Objects with simlar profile are located closely in
t he space. A category

point is the centroid of the objects that belong to this category.
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Honogeneity Anal ysis visualization displays the graphs for the category
quantification and the objects

scores, and let you interactively nodify the dinmensions of the HOVALS sol ution
Al so, a plot for

evaluating the fit of the solution and the discrinination neasures of the variables
i s included.

17.12: TOPIC. The Analyze Menu - SUBTOPIC. Metric Averaged MS ...
Mul tidi nensional Scaling (ViSta-MDScal) is a data analysis and visualization
techni que for anal yzing

di stance-like data (proximties, dissimlarities) and di splaying a | ow di nensi ona
Eucl i dean space that

sunmari zes the distance information in the data.

The data consist of distance-like information between all pairs of a set of objects.
There nmay be severa

matrices of such data, and the data nmatrices nmay be asymretric or symretric. The
data must be

dissimlarities, not simlarities (i.e., large nunbers nean |large distance). There
may not be any m ssing

dat a.

Vi St a- MDScal | ocates points in a Eucliden space which has a point for every object
in the data. The points

are located so that those that are cl ose together have data which are sinmlar, and
t hose which are far

apart have data which are different. The user nust decide on the appropriate
di mensionality of the

Eucl i dean space.

The Vi Sta- MDScal visualization is based on the initial estinates of the best
| ocations for the points. The

fit of the points to the data can be inproved by using the iterate button. The
vi sual i zati on provides

several views of the multidinensional Euclidean space, as well as a fit plot to help
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deci de on

di mensionality.

17.13: TOPIC. The Analyze Menu - SUBTOPIC. Cluster Analysis ...

No Hel p Avail abl e

17.14: TOPIC. The Analyze Menu - SUBTOPIC. Inpute Mssing Data ..

The I MPUTE M SSI NG DATA nenu itemis available to you when there are nissing val ues
in your data. Since

data with m ssing values cannot be used in Vi Sta's analysis nethods, sonme way of
pre-processi ng the data

nust be provided. The nmenu item provides three of the npst comon nethods used to
deal with mssing data

1) Listwise deletion: Any observation with a mssing value is deleted fromthe

dat aset .

2) Pairwi se deletion: Correlation/covariance matrices are conputed on the basis of
cases which do not have

pairs of m ssing val ues.
3) Maxi num Li kel i hood: An iterative process attenpts to obtain maxi numlikel i hood
estimtes of the m ssing

val ues. These estimtes are used to replace the m ssing values so that no data has
to be thrown out.

18.1: TOPIC. The Model Menu - SUBTOPI C. The Model Menu
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This topic presents you with the help information for the itens of the Mddel Menu
Choose an itemto see

its help.

18.2: TOPIC. The Mddel Menu - SUBTOPI C. About The Anal ysis
The ABOUT THESE DATA and ABOUT THE ANALYSI S nenu items present information about
dat a objects and anal ysis
nmet hods.
You can enter this information for your data objects. To do this:
1) Cdick on the data icon for which you wish to enter information.
2) Type:
(about -t hese-data "1 NFORMATI ON")
in the listener window, replacing | NFORMATION with the infornation about the data
that you wi sh to enter

The infornmati on nust be inside double quote marks. If the information itself
contai ns doubl e quote narks,

t hey nmust be preceeded by a back- sl ash.

18.3: TOPIC. The Mddel Menu - SUBTOPI C. Visualize Mde
The VI SUALI ZE DATA and VI SUALI ZE MODEL itens produce a visualization of your data or
nodel .

The data and nmodel visualizations are designed to help you see what your data --- or
t he nodel of your

data --- seemto say.

Vi sual i zati ons consist of several plot wi ndows that work together. The group of plot
wi ndows is called a

SpreadPl ot. Hel p about the spreadplot is available fromthe hel p menu's SPREADPLOT
HELP item In addition,
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hel p nay be obtained for the individual plots by using the help menu's W NDOW HELP
item Finally, nmany

pl ot wi ndows have a hel p button which provides hel p about the individual plot
wi ndow.

When you are finished with the visualization, use any of the close boxes. Al of the
wi ndows will close

t oget her.

Each nmodel has its own visualization. In addition, there are several different data
vi sual i zati ons,

dependi ng on the selection of variable types active at the tine the visualization is
choosen.

When all variables are nuneric, there are four possible visualizations: A
mul tivariate visualization for

data with 3 or nmore nuneric variables; a bivariate visualization for data with two
nurmeric vari ables; a

uni vari ate visualization for data with one nuneric variable; and a Gui ded Tour
visualization for data

whi ch have 6 or nore nuneric vari abl es.

Finally, there is a classification visualization for data which have a nuneric
vari abl e and one or nore

category variables; a frequency visualization for frequency data (data whi ch have
numeri ¢ vari abl es t hat

speci fy frequency values); and a category visualization for category data (data
whi ch have one or nore

category variables and no nuneric vari abl es).

18.4: TOPIC. The Mdel Menu - SUBTOPI C. Report Mode

REPORT MODEL produces a listing of nuneric information about your nodel.

The details of the report depend on which nodel you have choosen
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18.5: TOPIC. The Mdel Menu - SUBTOPIC. Interpret Mde

| NTERPRET MODEL

The | NTERPRET MODEL menu item provides an interpretation of your nodel. The
interpretation is a paragraph

describing the results of the analysis that you have done, and the assunptions
underlying the results.

18.6: TOPIC. The Mddel Menu - SUBTOPI C. Del ete Mode

DELETE MODEL del etes the current nodel object AND all associ ated objects, if any.

The current nodel object is the one highlighted on the workmap and checkmarked in
t he nodel nenu.

Associ at ed objects are
1) Al those "below' the current nodel object. An object is "below' the current
nodel object if a path of

connecting lines exists fromthe | ower edge of the current nodel object to the
"bel ow' object. A "bel ow'

object nay be a data object, nodel object, or analysis object.
2) Those "emmedi atel y above" the current nodel object. An object is "emrediately
above" the current nodel

object if it is an analysis object which is connected directly to the upper edge of
t he nodel object. An

"above" object nay only be an anal ysis object.

18.7: TOPIC. The Model Menu - SUBTOPIC. Create Data ..

CREATE DATA creates new data fromthe current nodel. For sone nobdels, nany different
ki nds of data can be
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created, and dialog box will be presented for you to select the kinds you want.
O her nodel s cannot create

new data. A nessage will tell you if this is the case.

19.1: TOPIC. The Options Menu - SUBTOPIC. The Options Menu
This topic presents you with the help information for the itens of the Options Menu
Choose an itemto see

its help.

19.2: TOPIC. The Options Menu - SUBTOPIC. Preferences ...
The PREFERENCES nenu item changes the way that Vi Sta works. The changes you nake
are saved and will be in

ef fect when you use Vi Sta again. Preference settings include:

SHOW EXI T DI ALOG - Causes a dialog to show which asks if you really want to exit?

SPLASH SCREEN OPTIONS - The opening "Vi Sta" splash sceen can be hidden, static or
dynam c.

LOAD DATA SHOWS DATASHEET - dick this if you want to automatically see a dataheet
of your data. after you

| oad i n dat a.

SHOW SPI NPLOTS SPINNING - Click this if you want to see spin plots spinnng when they
are first shown.

AUTOSHOW MODEL REPORTS - This lets you automatically see the nodel's report after a
nodel is constructed.

AUTOSHOW MODEL SPREADPLOTS - This lets you autonatically see the nodel's spreadpl ot
after a nodel is

construct ed.
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CLI CK- CLOCSE HELP W NDOWAS - C ose a hel p wi ndow by clicking anywhere on the w ndow.

LONG MENUS adds data and nodel object nanes to the data and nbdel nenus. This can be
useful when you hide

t he wor krmap

LOAD FI LES W TH RUNNI NG VI STA - Wen you double click a data or applet file, load it
into the nost

recently run instance of ViSta. Otherwi se, a new instance will always be used.

19.3: TOPIC. The Options Menu - SUBTOPIC. Run Exce

RUN EXCEL

This itemruns Excel, adding a VISTA nenu to Excel. The nenu has itens which can be
configured by the

experienced Vi Sta user. See the help itemfor these features.

19.4: TOPIC. The Options Menu - SUBTOPI C. Show O ock

SHOW CLOCK

Allows you to turn the nmorphing vista |logo clock on and of f. Wen the cl ock appears
Vi Sta di sappears, and

can be nade to reappear when the clock wi ndow is clicked.

19.5: TOPIC. The Options Menu - SUBTOPIC. C ock Options
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CLOCK OPTI ONS:

Sets options for the norphing Vi Sta | ogo cl ock

19.6: TOPIC. The Options Menu - SUBTOPIC. Twi ddl e

TW DDLE

Watch ViSta twiddle its thunbs!

19.7: TOPIC. The Options Menu - SUBTOPIC. Record Listener
RECORD LI STENER | ets you record all of the nessages shown in the |istener and all of
the interactions that

take place in the listener. You will be pronpted for a file in which to save the
recordi ng.

19.8: TOPIC. The Options Menu - SUBTOPIC. Refresh System

REFRESH SYSTEM

Refreshes the system by by stopping all dynam c graphics activities and by renoving
unused,

error-contai ning user environnments.

It is recomended that you use this item whenever Vi Sta becones sl uggish, or
whenever the Listener

wi ndow s pronpt has a nunber in front of it.
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HOW CAN VI STA BECOMVE SLUG SH?

Vi Sta may al so becone sl uggi sh when there are too nany dynami c graphics w ndows.
Such wi ndows, even when

t hey have been minim zed, use up your systens conputing power. \Wen many wi ndows are
contending for tine

to do their activity, and when there isn't sufficient conputing power, the entire
system sl ows down.

WHAT ARE USER ENVI RONVENTS?

A user environent is the set of conditions and states that exist in ViSta as a
result of a user's

interaction with Vi Sta.
VWHY MORE THAN 1 ENVI RONMVENT?

Normal Iy, Vi Sta just runs one user environnent. In this case the Listener w ndow s
pronmpt has no nunber in

front of it.

However, after an error has occured, ViSta autonatically generates a new, error-free
user environnent in

addition to the user environnent containing the error. ViSta then automatically
pl aces the user in the

new error-free environnment.

This provides all users with an automatic way arround the probl emthat caused the
error, and provides the

advanced user the option of investigating the cause of the error by returning to the
errorful environment.

The nunber of additional user environnents ViSta is running is indicated by a nunber
in front of the

Li stener Wndow s pronpt. Thus 2> indicates two user environnents have been
generated in addition to the

one bei ng used.

Wi le this provides an automatic way of dealing with errors, ViSta will stop running
if it attenpts to run

an additional environnment when there is insufficient nenory.

Thus, it is recomended that you use this itemwhenever the Listener w ndow s pronpt
has a nunber in front

of it.
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19.9: TOPIC. The Options Menu - SUBTOPI C. Devel opers Mode

DEVELOPERS MODE

Toggl es between application devel oper's nbde and user's nobde. |In devel oper's node an
additi onal nenu of

devel oper's tools is installed in the desktop nenubar, and the autonatic conpile and
nmake systemis

acti vat ed.

20.1: TOPIC. The Help Menu - SUBTOPIC. The Hel p Menu

HELP FOR THE HELP MENU
The HELP nenu provides you access to ViSta's extensive help system

VWELCOVE TO VI STA presents a Help Panel with information for the new user who needs
to get started using

Vi St a.

HELP TOPI CS presents help information organized into topics. The topics are ordered
in a way designed to

hel p your understandi ng, and can be read |like chapters in a book. Each topic has
subt opi cs correspondi ng

to sections of a chapter.
MENU | TEM HELP presents help for each menu item on the menubar

DOCUMENTATI ON show a di al og box of files containing documents that have been witten
about Vi Sta.

DEMONSTRATI ONS shows a di al og box of denopnstrations.
VI STA ONLI NE opens up your web browser to the ViSta WbSite's online help.

ABQUT VI STA shows you an ani mated wi ndow presenting information about ViSta and its
aut hors.
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COPYRI GHTS shows a wi ndow of copyrights related to Vi Sta.

21.1: TOPIC. The DeskTop Menu - SUBTOPI C. The DeskTop Menu

HELP FOR THE DESKTOP nenu

The DESKTOP menu | ets you set specifics about the appearance and operation of the
DeskTop wi ndow. The

changes you nake are saved and will be in effect when you use ViSta again. The itens
i ncl ude:

DESKTOP W NDOW

XLI SPSTAT W NDOW

SPREADPLOT W NDOW

REPORT W NDOW

These itens display the specified w ndow

MAXI M ZE WORKMAP

MAXI M ZE LI STENER

HI DE/ SHOW SELECTOR

RESTORE LAYQUT

The MAXIM ZE itens effect the wi ndow panes of the desktop wi ndow by maxim zing the
specified pane to

occupy the entire height of the DeskTop w ndow. HI DE/ SHOW SELECTOR hi des or shows
t he sel ector pane.

RESTORE LAYQUT itemrestores maxim zed panes to their size prior to maxim zation

FULL SCREEN
Maxi m zes the desktop wi ndow so that it occupies the entire screen.

EXPLODE DESKTOP

| MPLODE DESKTOP

Expl ode DeskTop separates the panes of the desktop wi ndow i nto separate w ndows.
| MPLODE rej oins them

HI DE DESKTOP
This item hides (minimzes) the desktop. You can show it again by clicking on the
m ni m zed wi ndow i con.

DEFAULT DESKTOP

M NI DESKTOP

These itens set the desktop to a default |arge and small configuration
respectively.

DESKTOP OPTI ONS
Use this to change the relative proportions of the various w ndow panes of the
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desktop, and to renpbve or

add title bars to the w ndow panes.

TOOLBAR BUTTONS:

You can change the function (and nunber) of the buttons on the tool bar at the top of
t he wor kmap.

DESKTOP COLORS:

Changes the col ors of wi ndows, of tool and button bars, and of icons and graph

el enents. You can set the

maxi mum nunber of colors to correspond with your hardware's capabilities.

22.1: TOPIC. The Wndow Menu - SUBTOPI C. The W ndow Menu

HELP FOR THE W NDOW and DESKTOP nenus.

The W NDOW nenu | ets you display ViSta's wi ndows. The itens include:
DESKTOP W NDOW

XLI SPSTAT W NDOW

SPREADPLOT W NDOW

REPORT W NDOW

These itens display the specified w ndow

Addi tional itens appear as additional w ndows are created.
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