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Distribution Charts and Tables:
Probability Distribution Tool

ROV Technical Papers Series: Volume 38

Distributional Charts and Tables is a Probability Distribution tool that is a very powerful and fast
module used for generating distribution charts and tables (Figures 1 through 4). Note that
there are three similar tools in Risk Simulator but each does very different things:

Distributional Analysis—used to quickly compute the PDF, CDF, and ICDF of the 45
probability distributions available in Risk Simulator, and to return a probability table of
these values.

Distributional Charts and Tables—the Probability Distribution tool described here used to
compare different parameters of the same distribution (e.g., the shapes and PDF, CDF, ICDF
values of a Weibull distribution with Alpha and Beta of [2, 2], [3, 5], and [3.5, 8]; ovetlays
them on top of one another) as well as different parameters of different distributions (e.g.,
normal versus beta distributions).

Overlay Charts—used to compare different distributions (theoretical input assumptions and
empirically simulated output forecasts) and to overlay them on top of one another for a
visual comparison.

Procedure

Run Risk Simulator | Analytical Tools | Distributional Charts and Tables, click on the Apply
Global Inputs button to load a sample set of input parameters or enter your own inputs,
and click Ruz to compute the results. The resulting four moments and CDF, ICDF, PDF
are computed for each of the 45 probability distributions (Figure 1).

Click on the Charts and Tables tab (Figure 2), select a distribution [A] (e.g., Arcsine),
choose if you wish to run the CDF, ICDF, or PDF [B], enter the relevant inputs, and
click Run Chart or Run Table [C]. You can switch between the Charts and Table tab to
view the results as well as try out some of the chart icons [E] to see the effects on the
chart.

You can also change two parameters [H] to generate multiple charts and distribution
tables by entering the From/To/Step input or using the Custom inputs and then hitting
Run. For example, as illustrated in Figure 3, run the Beta distribution and select PDF [G],
select Alpha and Beta to change [H] using custom [I] inputs and enter the relevant input
parameters: 2;5;5 for Alpha and 5;3;5 for Beta [J], and click Run Chart. This will generate
three Beta distributions [K]: Beta (2,5), Beta (5,3), and Beta (5,5) [L]. Explore various
chart types, gridlines, language, and decimal settings [M], and try rerunning the
distribution using theoretical versus empirically simulated values [N].

Figure 4 illustrates the probability tables generated for a binomial distribution where the
probability of success and number of successful trials (random variable X) are selected to
vary [O] using the From/To/Step option. Tty to teplicate the calculation as shown and
click on the Table tab [P] to view the created probability density function results. This
example uses a binomial distribution with a starting input set of Trials = 20, Probability




(of success) = 0.5, and Random X, or Number of Successful Trials, = 10, where the Probability of Success is allowed to
change from 0., 0.25, ..., 0.50 and is shown as the row variable, and the Number of Successful Trials is also allowed to
change from 0, 1, 2, ..., 8 and is shown as the column variable. PDF is chosen and, hence, the results in the table show the
probability that the given events occur. For instance, the probability of getting exactly 2 successes when 20 trials are run

where each trial has a 25% chance of success is 0.0669, or 6.69%.
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Distributions | Charts and Tables
This tool lists all the probability distributions available in Real Options Valuation, Inc.'s suite of products.
Minimum 10 Alpha 2 Location 10 Percentle 0.5 Mean 10 Alpha 1 5 DF Mumerator 10
Apply Global Inputs
Madmum 20 Beta 5 Probabilty 0.5 DF 10 Stdev 2 Mpha2 5 DF Denominator 20
MostLikely 15 Lambda 12 Factor 2 Trals 20 Successes 5§ Population 100 Pop Success 50
Arcsine Bernoulli Beta Beta 3 Beta 4 Inl
Minirmum 10 Probability 05 Alpha 2 Alpha 2 Alpha 2
Maximum 20 Beta 5 Beta 5 Beta 5
Location 10 Location 10 3
Factor 2
Random X 12 Random X 0 Random X 06 Random X 10.25 Random X 1038
Percentile 0.5 Percentile 0.5 Percentile 0.5 Percentile 0.5 Percentile 0.5
PDF 0.7958 PDF 0.5000 PDF 0.4608 PDF 23730 PDF 1.5552
CDF 0.2952 CDF 0.5000 CDF 0.9590 CDF 0.4661 CDF 0.7667
ICDF 15.0000 ICDF 1.0000 ICDF 0.2644 ICDF 10.2644 ICDF 10.5289
Mean 15.0000 Mean 0.5000 Mean 0.2857 Mean 10.2857 Mean 10.5714
Stdev 3.5355 Stdev 0.5000 Stdev 01597 Stdev 0.1597 Stdev 0.3194
nul Skew 0.0000 Skew 0.0000 Skew 0.5963 Skew 0.5963 Skew 0.5963
: Kurtosis -1.5000 Kurtosis -2.0000 Kurtosis -0.1200 Kurtosis -0.1200 Kurtosis -0.1200
O Binomial Cauchy Chi-Square Cosine Discrete Uniform
t; Trials 20 Alpha 2 DF 10 Minimum 10 Minimum 10
m Probability 05 Beta 5 Maximum 20 Maximum 20
Random X 10 Random X 12 Random X 14 Random X 155 Random X 16
s Percentile 0.5 Percentile 0.5 Percentile 0.5 Percentile 0.5 Percentile 0.5
m FDF 01762 PDF 0.0127 PDF 0.0456 PDF 0.1551 FDF 0.0909
P CDF 0.5881 CDF 0.8524 CDF 0.8270 CDF 0.5782 CDF 0.6364
ICDF 10,0000 ICDF 2.0000 ICDF 93418 ICDF 15.0000 ICDF 15.0000
m Mean 10.0000 Mean 10.0000 Mean 15.0000 Mean 15.0000
: Stdev 2.2361 Stdlev 44721 Stdev 21762 Stdev 31623
O Skew 0.0000 Skew 0.8944 Skew 0.0000 Skew 0.0000
..; Kurtosis -0.1000 Kurtosis 1.2000 Kurtosis -0.5938 Kurtosis -1.2200 -
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TG Figure 1. Probability Distribution Tool (45 Probability Distributions)
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Chart | Table

Charts and Tables
This tool generates a probability table and comparative charts for a chosen distrbution as well as the different shapes based on different input parameters. To view muttiple distrbutions, use Risk Simulator's
QOverlay Chart tool.
Distribution: | Arcsine A v | Charts and Tables Chart
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Figure 2. ROV Probability Distribution (PDF and CDF Charts)
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Charts and Tables
This tool generates a probabilty table and comparative charts for a chosen distribution as well as the different shapes based on different input parameters. To view multiple distributions, use: Risk Simulator's
Overay Chart tool
Distribution [Baa v] Charts and Tables Chart
Change First Parameter:  H Change Second Parameter: @ Theoretical Distribution
Apha 2 Parameter: i i N
: Apha -] [Beta v|  © Simulated Distibution
Ee - Fom [ 0 Fom [ 0 Tidk 1000
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&.0., Choose Gamma distribution. st Alpha and Beta as parameters to change, and enter: 2; 3 and 5: $in the two custom input m
boxes for generating Gammal2.5) and Gammai3.9) charts
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Figure 3. ROV Probability Distribution (Multiple Overlay Charts)
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Charts and Tables
This tool generates a probability table and comparative charts for a chosen distribution as well as the different shapes based on different input parameters. To view multiple distibutions, use Risk Simulator's
Overay Chart tool
Distributicn: [Einomial | Chatts and Tables Chart
Change First Parameter Change Second Parameter Theoretical Distribution
Trals 20 Parameter [Probabifty -] [Random x - Simuiated Distribution
Probabiity ~ 05 () CDF Fom 02 From 0 Trials 1000
Random X o © ICDF From/To Series . 05 = s — =
0 | Resit Custom Step | 005 | Step
2:5:5 5.3
P

Row Variable: Probability Column Variable: Random X Type: PDF
N 0.0000 1.0000 2.0000 3.0000 4.0000 5.0000 6.0000 7.0000 8.0000
1 0.2000 00115 00576 01369 0.2054 0.2182 0.1746 0.1091 00345 00222
2 0.2500 0.0032 0.0211 0.0669 01339 0.1897 0.2023 0.1686 01124 0.0609
3 0.3000 0.0008 0.0068 0.0278 0.0716 0.1304 01789 0.1916 01643 01144
4 0.3500 0.0002 0.0020 0.0100 0.0323 0.0738 01272 01712 01844 01614
5 0.4000 0.0000 0.0005 00031 0.0123 0.0350 0.0746 0.1244 01653 01797
6 0.4500 0.0000 0.0001 0.0008 0.0040 0.0139 0.0365 0.0746 01211 01623
7 0.53000 0.0000 0.0000 0.0002 0.0011 0.0046 0.0148 0.0370 00739 01201

Decimals: 4 = Language Close
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Figure 4. ROV Probability Distribution (Distribution Tables)
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