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What's New in Version 7.3

Version 7.3, released in April 2007, adds new features and capabilities. Crystal Ball version 7.3 is available
in English only. Crystal Ball 7.3 includes:

Support for Microsoft® Excel® 2007 and Windows Vista™

Crystal Ball 7.3 is the first release of the software officially supported on both Microsoft Office 2007 and
Windows Vista. Crystal Ball 7.3 now includes a new Office 2007 ribbon for easy access to the Crystal Ball
tools and features. Users will be able to benefit from the new capabilities found in Excel 2007.
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Now you can take advantage of all the new Excel features in Office 2007 to create better spreadsheets,
improve spreadsheet analysis, share spreadsheets and business information with others and manage
business information more effectively. Browse to the Microsoft Office Excel 2007 product overview for
more information. Some of the many new Excel features include: ability to have up to 1 million rows by
16,000 columns in your spreadsheets, a completely redesigned charting engine, greatly improved support
for tables, advanced conditional formatting to more easily discover patterns and trends and much more.

Scatter Charts

Crystal Ball 7.3 offers users the ability to create scatter charts, which display one set of numerical data
along the x-axis and another along the y-axis. Scatter charts display correlations, dependencies, and
other relationships between pairs of forecasts and assumptions plotted against each other. This
additional investigative tool provides a visual way to make more informed decisions.
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The betaPERT distribution

The betaPERT distribution describes a situation where you know the minimum, maximum, and most likely
values to occur. This distribution is popular among project managers for estimating task durations and
the overall length of a project.

BetaPERT
Ability to load and unload Crystal Ball after Excel has started

After Microsoft Excel has started, users can now open and close Crystal Ball manually or automatically,
depending on their preferences. You can do this either manually through the COM Addins menu to Excel,
or use new Developer Kit calls (available with Crystal Ball Professional and Premium Editions) to load and
unload Crystal Ball while Excel is open.

Distribution fitting enhancements

Fitting routines have been changed for some distributions (gamma, lognormal, Weibull and Student's t)
to calculate better distribution parameters for a range of datapoints within a reasonable time. These
changes might affect the fitting results for your data. The new routines have been tested and give results
that are close to the previous results and compare favorably with Minitab and Matlab, among other
applications.
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What's New in Version 7.2

Version 7.2, released in November 2005, adds many new and useful features to the software. These can
be grouped in three main categories:

1. Process Capability features that support quality improvement methodologies such as Six Sigma
DFSS (Design for Six sigma) and Lean principles.

2. Ease-of-use enhancements, including a Welcome screen with links to tutorials and models, split
view charting, and dual locking grabbers.

3. Performance improvements such as faster response for Correlation Tool, faster response for
models with large numbers of assumption and forecasts, and support for circular references in
Extreme Speed.

Welcome Screen

For the first time, Crystal Ball provides a Welcome screen for beginner users. With links to tutorials, tips
and techniques, plus one-click icons, this screen helps you to start using Crystal Ball right away. New
users no longer open Crystal Ball to a blank spreadsheet!

The screen will also help you to access an Examples Guide with over 39 different Crystal Ball example
models from a cross section of industries and applications.

Welcome to Crystal Ball
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Process Capability Features

Version 7.2 introduces a new set of process capability features specifically geared towards our many
users in quality improvement fields such as Six Sigma, DFSS (Design for Six Sigma) and Lean principles.

Process Capability Guide

The new Crystal Ball Process Capability Guide introduces the process capability features and
suggests ways to interpret and apply them. Please consult the Process Capability Guide for more
detailed information.

The Guide includes:

e Tutorial 1: Improving Process Quality
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< Definitions of capability metrics calculated by Crystal Ball and how to activate and use

them

Models

Version 7.2 also includes ten quality-related models.

Define Forecast

Now includes the ability to define specification limits (LSL, USL and Target) in the Define Forecast

Dialog

Define Forecast: Cell K23

Name: [FLOW RATE FORECAST iml / ssc) BT
Units: |m| /sec B3
LsL: [47.2800 %, UsL: [535200 ET
Target: [50.5950 ET
oK | Cancel

X

N

Help

Capability Options

These options help you define:

= Whether to use short- or long-term metrics

« The shift value between metrics

< How metrics should be calculated and how to calculate if the normality test fails.

! Capability Options

Short vs. long term

{* |lse short-term metrics
" Use long-term metrics

Shift value between metrics:

Calculation method

Significance level:

If normality test fails:

QK | Cancel

* Calculate metrics from normal distribution

nne
uua

* Calculate from forecast values

" Calculate metrics from forecast values

" Calculate from best fiting distribution

Help
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Along with the standard descriptive statistics, Crystal Ball now provides capability metrics based
on the simulation results.

Now you can quickly verify not only which inputs have the greatest effect on variation (with
sensitivity charts), but also the important metrics that describe the quality of the process or
product, including whether or not the process is normal.

' Forecast: FLOW RATE FORECAST {ml / sec)

CEX

Edit View Forecast Preferences Help
1.000 Trials Capability Metrics View 897 Displayed
Mormality test passed, p-value = 0.083
Metric Value

Mean 45.1628
Standard Deviation 1.2603
Cp 0.88074
Cpk-lower 0.50325
Cpk-upper 126
Cpk 0.50325
Cpm 0.58182
Z-LsL 151

Z-USL 77
Zst-total 1.51

Zlt 0.00913
p(N/C)-below 0.065585
p(N/C)-above 8.01128e-05
p(NIC)-total 0.06563
PPM-below E5,552 56
PPM-above 20.11

PPM-total E5,632 68
LSL 47.2600
USL 53.9200
Target 50,5950
Shift 15

Capability Metrics and OptQuest®

In addition to the descriptive statistics, you can also define an objective or a requirement in
OptQuest using Cp, Cpk, Zst, SIt, Ppm and Cpm as a forecast statistic (Professional or Premium
Editions only).

~ Forecast Selection: Select an objective and any requirements (regs. must have §

Select

Name

Forecast Statistic

» Requirement -

FLOWY RATE FORECAST (ml/ sec)

Minimize Objective

TOTAL COST FORECAST ($)

K

Cpk-lower
Cpl-upper
Cpk

Cpm
Z-LSL
Z-UsL —
Zst
Zlt

by
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With split view, you can clearly display your simulation results through a combination of tables
and graphs in a single window.

Torvcast: FLIW RATE FORECAST [md ! sac)
Ed1 vew Forermst Prefoesces hein
1000 Tivshie S e 557 Casgdirpmd
HLOWRATE FORECAST (ml f sec) Formkty e [l o s 0 0F)
[T e
L HBEE
" Bmadard [ s 12600
2o L e iy
Cpk dowar 3 5EXE
e B |Cpbgper 12
Cre osIm
T Cpn e
i =
= o (R 15
= B |2IEL ]
T @ (el
[ 3 |m
i e we B b
o BHCT ot L
B -sis D10t 55
am i ] F. T [P T T
FoM sboen A
o o | [T
[} 47360
[ 315230
2 [ L Tanged ak: )
SN S RENE TUEER NN WTEN Wem ek 5
mi fgac :
P [z Cortsinty: [327 4 Faom

Split View Forecast Charts

Split view lets you view multiple forecast charts and statistics in the same window. You can view:
Frequency, Cumulative Frequency, Reverse Cumulative Frequency, Statistics, Percentiles and Capability
Metrics at the same time (or any combination thereof).
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What's New in Version 7.1

Version 7.1, released in March 2005, added Extreme Speed to Crystal Ball Professional and Premium
Editions.

Extreme Speed

With unprecedented speed in spreadsheet simulation and optimization, Crystal Ball 7 (version 7.1) quickly
solves almost any problem where uncertainty and variability distort spreadsheet forecasts. Crystal Ball 7
extends the ability of the software with a dramatic increase in simulation speed - up to 100 times faster
than normal.

From the Run Preferences menu, simply select the Extreme speed mode to run your simulations much
faster than normal.

So fast, in fact, we put in a Demo speed mode, which runs simulations in "slow-motion" to make it easier
to watch values change in spreadsheet cells and charts. Great for presentations or for teaching!

Normal and Demo speed are available in all three Crystal Ball Editions. Extreme Speed is available in the
Professional and Premium Editions.

Run Preferences P§|

Trials ] Sampling Speed lOptiu:uns] Statistiu:s]

Run mode
(* Extreme speed

" Mormal speed

" Demo speed

Chart windows
* Redraw every: 0.5 seconds

(" Suppress chart windows (fastest)

oK | Cancel | Defaults.. | Help

Language compatibility

Crystal Ball 7 (version 7.1) is compatible with both English and non-English versions of Microsoft
Windows and Office.

© 2007 Decisioneering, Inc. 7 www.crystalball.com
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What's New in Version 7.0

Version 7.0, released in September 2004, adds many new features to the software. These can be
grouped in three main sections:

1. Faster time to results.
2. Enterprise-wide enhanced collaboration and standardization.

3. Better communication of results.

Charting
A new charting engine delivers amazing presentation-quality charts and reports. Charts also support 3D

views and right-click menus.

(3 Forecast: Material 3 Reliability =13
Edit View Forecast Preferences Help
1,000 Trials Freguency View 584 Displayed
Material 3 Reliability
=
B0 F
= =
= 008 o
_r-g 0.03 >
o
T 'y
000 : : : : . . q
100 105 140 115 120 125 130
| .Fi‘t: Marmal distribution .Forecast |
P NRE Certainty [75.0 % 4 [+infirity
8 www.crystalball.com
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Distribution Gallery

Distribution Gallery dialog, which now sports an Outlook-like interface, groups the distributions into
folders called Categories. Categories are libraries of distributions.

The Distribution Gallery, by default, consists of 3 categories: All, Basic and Favorites. The All category
comprises all 21 available Crystal Ball distributions. The Basic category comprises the 6 most commonly
used distributions. The Favorites category is empty by default. This category is provided for you to store
your favorite or most commonly used distributions, for quick reference.

(3 Distribution Gallery: Cell D5 N (=13
Edit View Categories Help
[ [al | Mame Parameters Summary -
| m Mean. Standard Deviation Famiar bed curve used to describe ne
i A Tranguiar Mirémurm, Likeliest. Maximum Used for rough estimation when data
| I's B iom 1 . Madmum Used for rough estimation when data
Basic L Lognamal Mean, Standard Dewviation Skewed distribution used to descnbe
2l ‘ Bata m, Maamum, Alpha, Beta Flexdble shaped distribution with foced
| L Gamma Location, Scale, Shape Describes the amount of time betwes
Favorites L'-’-'e.nu! Location. Scale, Shape Vised for reliabilty and failure ries, Me
L Max Edreme Likeliest. Scale Describes the distribution of the large:
A Vin Exreme Lislest, Scale Dlescribes the distribution of the smalk ¥
£ »
Nermal Description; L

The nomal distribution describes many natural phenomena such as IQs, people’s heights, the inflation rate, or
esTors in measurements. & is a continuous probabilty distrbution,

The parametars for the nomal distibution ans mean and standard deviation. o

| CK I Cancel Fit... Help

User-Defined Categories and Distributions

You can also create your own categories, and populate them with Crystal Ball-provided distribution, or
with user-defined (or pre-defined) distributions. In this example, you create a new category called Stress
Parms, in which you save all the distributions that you want to use with your Helical Spring model.

New Category &|

Mame: |Stress Pams {limit 15 chars.)

Description: |Contains distributions for Steel Strengths for
Helical Spring project

Created by |Decisianeen’ng

Version: |":

Location: |Path

Status: |Local (Editable)

oK | Canoel| Help

Categories can be populated directly from the Define Assumption dialog, or by copying a distribution from
another category and then modifying it if needed. By saving your user-defined distributions, you can re-
use them again in other models.

© 2007 Decisioneering, Inc. 9 www.crystalball.com
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You can also modify the distribution's description, so that anyone reading it will know what its purpose is.

(3 Distribution Gallery: Cell D15
Edit View Categories Help

s A A

LECHEIRE gl Materal 2 Strength - Material 3 Strength

FE;V-DI'itES

Uniform Description:
ol In the uniform distribution, all values between the minimum and mazdmum
| ¥ are equally likely to occur. |t is a continuous probability distibution. =

[

Steel Pams

The parameters for the uniform distribution are minimum and maximum. "

Ok | Cancel Fit... Help

Publish and Subscribe

Expanding on the concept of one person defining a distribution once and using it many times, Crystal Ball
7 introduces the ability to publish many categories and subscribe to categories. Define a distribution
once, publish it, and allow multiple people to subscribe and use it many times.

N A

(3 pistribution Gallery: Cell D6

Edit View EeElZaly=s

r 1;' Mew...
=N

= Properties. ..
Al Delete
Uniform Weibull
Maove Up
Publish. ..

Subscribe...

o Weibull Descriptits: S
e e The Weibull distribution is essertialty a family of distibutions 3
that can assume the properties of several other distibutions. For
example, depending on the shape of the parameter you define,
the Wsikiill distribi tinn ~an he need tn annrovimate the —
QK | Cancel Fit... Help
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Custom Distribution

It is now possible to link directly to data in the spreadsheet. There is also a new data grid to manipulate
data from within the assumption editor.

Cf' Define Assumption: Cell D27

Edit View Parameters Preferences Help

Name: [D27 E™ A

Custom Distribution
% 1.50 -
S
I:T_ 1.00 -
£ 050 -
m
= 000 .
0.a0 020

Minimum Masamum Probability - Load Data...

0.00 0.50 04

0.50 0.70 0.1 %
(3|0 701 1.00 0.5 j

OK | Cancel ‘ Enter | gallery| Correlate... | Help ‘

Control Panel

The Control Panel is a new feature in Crystal Ball 7. It gives the user a direct interface to control
simulations, instead of using the menu or toolbar.

(® control Panel &|

Run  Analyze Help

Simulation complete @
ANENENENENENENENNEENNEENEEEED
0 Total trials: 1.000 1.000
Statistics ]
Run statistics:
Tatal running time (seconds) 4.80
Trials/second (average) 208
Random numbers generated/second 1,665

Crystal Ball data:
Assumptions
Correlations
Carrelation groups
Decision variables

W o o oo

Forecasts

© 2007 Decisioneering, Inc. 11 www.crystalball.com
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Reports

Select a pre-defined report or create your own custom report. Reports now include new statistics and
more control over data and charts.

Create Report f'>_<|

Reports | Options |

Select a report:

Assumptions Decision Variables

Preferences
e Chart preferences are now in their own, independent dialog.

e Expanded forecast preferences include preferences for the forecast window, precision, filter and
auto-extract.

¢ New assumption preferences.

Chart Preferences [5_<|

General Chart Type ] Pz ]

Choose series:
Fit: Normal distribution +
Forecast
2
Chart type Marker lines:
Type: |Line j w| Mean ~

Median
Color: | I ~ Made
vl Std. Deviation: Abovet
Percentile... A

0K | Cancel Apply To... Defaults... Help

© 2007 Decisioneering, Inc. 12 www.crystalball.com
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Extract Data

You can extract data from both forecasts and assumptions and extract multiple types of data.

Extract Data rg|
Data } Options ]
Select data to extract:
Forecasts
Statisti
] Stistcs J" &
[ Percentiles. .
O chart bins... + " Choose...
O sensitivity Data  None
O Tral values
Assumptions
Al
" Choose...
* None
OK | Cancel Defaults... Help

Auto Extract

Crystal Ball 7 now includes an auto-extract feature that writes selected forecast information and statistics
to an Excel worksheet after simulation.

Define Forecast: Cell D18

!

Name: |[LECEMBREEWIV

Units: |

Al

!

Forecast Window] Precision | Fiter ~ Auto Bxtract ]

v Extract forecast statistics automatically to your spreadshest

when the simulation stops

Starting cell:
FS

;z::ast Mame ~ 4 (e.g.AT)
Mean + Formatting
[ Median v Include labels
O Made
Std. Deviation W futoFormat
O varance
[ skewness Direction
O Kutoss | & Fill downward
[ Coeff. of Variability
O Mirirmum (" Fill to the right
T bt

Q0K | Cancel Apply To... Defaults... Help

© 2007 Decisioneering, Inc. 13 www.crystalball.com
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Assumptions

The new assumption chart interface allows you to add marker lines to track specific values or statistics,
and graphically view the generated random numbers. The randomly generated assumption values are
now saved automatically as a run preference.

&) Assumption: Material 3 Strength
Edit View Preferences Help

1,000 Trials ‘weibull Distribution 993 Displayed
Material 3 Strength
2 30
= 3
B Median = 51.822] - 20 <
o =
T 10
T 1 1 I T D
49,000 50,000 51,000 52,000 53,000

b 4
Location Ii Scale’i Shape Ii

Forecasts
e Add the ability to fit distributions to forecasts during simulation.

e Include many different custom marker lines on forecasts (mean, median, standard deviations, base
case, percentiles, etc.).

(O Forecast: Material 3 Reliability

Edit View Forecast Preferences Help

1,000 Trials Frequency View 994 Displayed
Material 3 Reliability

0.0 B
o ay
En0s S 48 7
L] o — ]
T oo4 fdean =1.16 ®E
S i Baze Caze=1.12 2
- —t I
(i £

0ol - 12

0oo L b o

I I
1.00 103 1.0

| = Fit: Mormal distribution .Fnrecast |

[ NIRE Certainty |75.0 % 4§ |=Infinity
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Sensitivity Analysis (sensitivity chart)
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New charting capabilities and an enhanced data view.

LI

(€) Sensitivity: Material 3 Reliability

[E)E)) O sensitivity: Material 3 Reliability

EEX

Edit View Sensitivity Preferences Help Edit View Sensitivity Preferences Help
1,000 Trials Contribution to Yanance View 1,000 Trials Sensitivity Data View
Sensitivity: Material 3 Reliability Assumptions Contribution to \aria| Rank Correlation
EE oREER R » | Coil Diameter, in. B0.5% 0.76
0 i 0 Mumber of Coils 207% 0.45
il Diameter, in. [ mewm Shearing Modulus of Ela 85% 029
Material 3 Strength 3.8% 019
MNumber af Coils 20.7% \wiire Diameter, in. 34% -0.18
Shearing Modulus of Elasticity -E Spnng Deflection. in. 28% -0.16
Material 2 Strength 0.2% -0.04
Material 3 Strength S.E’QB Material 1 Strength 0% -0.02
Wire Diameter, in. 2.4
Spring Deflection, in. -2
Material 2 Strencgth 0.
Material 1 Strength -0

Distribution Fitting

It is now possible to show distribution fitting while running a simulation. There is also an enhanced data
view for quick access to fit statistics.

Forecast: Material 3 Reliability

Edit View Forecast Preferences Help
1,000 Trials Statistics View 996 Displayed
Statistic Fit: Mormal distribution | Forecast values

» Trials — 1,000
Mean 1.16 1.16
Medizn 1.16 1.16
Mode 1.16
Standard Deviation 0.06 0.06
Variance 0.00 0.00
Skewness 0.0 0.06567
Kurtosis 3 2.56
Coeff. of Variability 0.04961 0.04961
Minimum -Infinity 0.9
Maxamum +Infinity 137
Mean Std. Error — 0.00

© 2007 Decisioneering, Inc.
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Overlay Chart

Fit distributions to all forecasts. View stats and percentiles for all forecasts. New charting including
transparent and 3D viewing plus rotation.

&) Overlay: Risk Assessment Overlay

Edit View Owerlay Preferences Help

1,000 Trials Freguency View [+ Enable Rotation
Risk Assessment Crverlay

120

= T
—_ -
o a0 &
[i=] f
£ 40 @
[ =
L

(L 0 &

.F'rt: Marmal distribution Material 1 Reliability
. Fit: Marmal distribution Material 2 Reliability
. Fit: Mormal distribution [l Materisl 5 Reliability

Correlated Assumptions

Correlations have an enhanced data picker for adding assumptions. In addition, correlated assumptions
can now span worksheets.

! Define Correlation: Cell D5

Choose an assumption and enter a correlation coefficient:

Choose. .. |Numl:uer of Coils

-1.10 0.0 +1.0

-0.5 %,

Coefficient Assumption
Caoil Diameter, in.

0.1
» Number of Coils

Mumber of Cails
Mormal Distribution

Enter | Remove | Cale... | ‘fire Diameter, in.

Mormal Distribution

oK | Cancel | Help |

© 2007 Decisioneering, Inc. 16 www.crystalball.com
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Choosing Objects

A new chooser allows you to easily pick which charts to show (assumptions, forecasts, overlay, trend and
sensitivity), as well as select some or all of your assumption, forecast and decision variable cells from
your spreadsheet. You can change the display from a Tree view to a List view.

B=1ES

Choose items to select on the spreadshests:

view [ B show[la]@]ul] seee A0 |
=i W [ All Workbooks
-0 Assumptions
--[JC3 Reliability ds
=3 Madel
O, Coil Diamster, in.
Ol Material 1 Strength
O, Matenial 2 Strength
DOy, Material 3 Strength
O, Mumber of Coils
O, Shearing Modulus of Elasticity
O, Spring Deflection. in.
O, Wire Diamster, in.
=-[FZ0 Forscasts
-1-[F1C3 Reliability ds
=3 Model
EAluly Material 1 Reliability
[l Material 2 Reliability
B\l Material 3 Reliability

oK |  Cancel | Help |

' Forecast Charts

Choose forecast charts to Open or Close:

. \ﬁe\u:% SE|BE1:D ‘
B[] Curert Resuits|

=[O0 Forecasts
—-[JE3 Relizbility xds
--[JE3 Model Close

Ol Material 1 Reliability
Oluly Material 2 Reliability
[Aluly Material 3 Reliability

Cancel Help
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Online Help documentation

Online help is enabled via the F1 key, Help buttons, and Help menus in charts. You can also access online
help by choosing Help > Crystal Ball > Crystal Ball Help in the main menu bar in Excel.

E? Crystal Ball Help

e > 5
Hide: Back Forward  Print
Corterts llndex ] Sean:h] . =
- = Using the forecast chart
+ @ Assumptions a A
+- @ Decision varial Crystal Ball creates a forecast chart for each
+- @ Running the si forecast cell using frequency distributions to
-] Interpreting the show the number of values that occurin a
= ({7} Using fore: given interval
2] 10 .
% Although Crystal Ball forecasts an entire
3 Fu;mc- range of results. the forecast chart only
: | shows a display range by default, which
E Forece .
| excludes extreme values. The endpaints for
E Forece . ]
@ Setting this displayed range are shown on the left and
] right sides of the horizontal axis
- E@ Using owe
2] About The trials, shown in the upper left, reflect the
(2] Creatir nurnber of trials in the simulation. The number
[7] Custor shown in the upper right indicates the number
+- @ Overz of trials that fall within the display range
Owverd
i é%n WE;:‘ The forecast chart plots the frequency
. distribution based on bins or group intervals
+ @ Setting u:h
W Frm e As Crystal Ball generates the forecast values
+ FACTINN . 2
< > the number of values in each group interval
increases. The frequency counts for all aroup

User Macros

The macro scheme is different in Crystal Ball 7. There is no longer a Macro “Preference tab”. Rather,
Crystal Ball 7 searches for macros of a certain name and executes them accordingly. This new scheme
gives users more flexibility in testing and maintaining run-time macros. You can also run Crystal Ball
macros in protected spreadsheets by unlocking them via an encrypted Dev Kit call.

Save/Restore Results

Save/Restore enables users to save parts of the simulation data for later retrieval. Results are no longer
“attached” to the spreadsheet so it is possible to restore multiple results at the same time. This also
makes it possible to share the results without having to share the underlying model.

© 2007 Decisioneering, Inc. 18 www.crystalball.com
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New Probability Distributions

Crystal Ball 7 introduces new probability distributions:

e Student'st

o Discrete Uniform

e Maximum and Minimum Extreme (created by splitting the Extreme distribution)
e Yes-No

The Beta and Hypergeometric distributions have parameter changes. Some custom distribution formats,
such as five-column single values, are no longer supported. See the notes in the Custom Distribution
section at the end of Appendix A of the Crystal Ball User Manual.

Distribution Parameters
e Enter cell references for parameters by directly clicking on the spreadsheet cell.
e Enter complete formulas for parameters in place of simple values.

e Change the shapes of probability distribution easily by using spinner controls to tweak the
parameters.

Decisioneering and Crystal Ball are registered trademarks of Decisioneering, Inc. OptQuest is a registered trademark of OptTek,

o
Inc. ’i}'wﬁu is a trademark of Frontline Systems, Inc. Microsoft and Windows Vista are either registered trademarks or
trademarks of Microsoft Corporation in the U.S. and other countries. All other trademarks are the property of their respective
owners.
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