
Illustrating the Use of Discrete 

Distributions

Initialization Code (optional)

Manipulate

ManipulateB
Which@
doPoisson � True, poisson@Λ, connect, grid, verticalLines,

doListPlot, dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD,
doLogSeries � True, logSeries@Θ, connect, grid, verticalLines,

doListPlot, dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD,
doBinomial � True, enableConnect = True; nBinomial = Round@nBinomialD;
binomial@nBinomial, pBinomial, connect, grid, verticalLines, doListPlot,

dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD,
doZipf � True, zipf@pZipf, connect, grid, verticalLines,

doListPlot, dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD,
doSkellam � True,

First� 8If@mu1Skellam � 0, mu1Skellam = 0.001D;
If@mu2Skellam � 0, mu2Skellam = 0.001D; skellam@mu1Skellam, mu2Skellam, connect, grid,

verticalLines, doListPlot, dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD
<,

doBetaBinomial � True,

First�

8nBetaBinomial = Round@nBetaBinomialD; betaBinomial@ΑBetaBinomial, ΒBetaBinomial, nBetaBinomial, connect,

grid, verticalLines, doListPlot, dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD
<,

doBetaNegativeBinomial � True,

First� 8nBetaNegativeBinomial = Round@nBetaNegativeBinomialD;
betaNegativeBinomial@ΑBetaNegativeBinomial, ΒBetaNegativeBinomial, nBetaNegativeBinomial, connect,

grid, verticalLines, doListPlot, dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD
<,

doGeometric � True, geometric@pGeometric, connect, grid, verticalLines,

doListPlot, dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD,
doBernoulli � True, bernoulli@pBernoulli, connect, grid , verticalLines, doListPlot,

dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD,
doNegativeBinomial � True,

First� 8
nNegativeBinomial = Round@nNegativeBinomialD;
If@pNegativeBinomial � 0, pNegativeBinomial = 0.01D;
negativeBinomial@nNegativeBinomial, pNegativeBinomial, connect, grid,

verticalLines, doListPlot, dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD
<,

doDiscreteUniform � True,

First� 8If @max � min, max = min + 1, If@max < min, max = min + 1DD ;

discreteUniform@min, max, connect, grid, verticalLines,

doListPlot, dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD
<

,
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<
,

doHyperGeometric � True, First� 8
If@nHyperGeometric > nTotalHyperGeometric, nHyperGeometric = nTotalHyperGeometricD;
If@nBlackHyperGeometric > nTotalHyperGeometric, nBlackHyperGeometric = nTotalHyperGeometricD;
nHyperGeometric = Round@nHyperGeometricD;
nTotalHyperGeometric = Round@nTotalHyperGeometricD;
nBlackHyperGeometric = Round@nBlackHyperGeometricD;
hyperGeometric@nHyperGeometric, nTotalHyperGeometric, nBlackHyperGeometric, connect, grid,

verticalLines, doListPlot, dolabelValues, doSpaceBetweenBarChart, barChartColor, quantileD
<

D,
H*virtual controls to localized dynamics symbols*L
88doPoisson, True<, None<,
88doBinomial, False<, None<,
88 doBernoulli, False<, None<,
88 doGeometric, False<, None<,
88doBetaBinomial, False<, None<,
88doBetaNegativeBinomial, False<, None<,
88doNegativeBinomial, False<, None<,
88doDiscreteUniform, False<, None<,
88doHyperGeometric, False<, None<,
88doZipf, False<, None<,
88doLogSeries, False<, None<,
88doSkellam, False<, None<,
88Λ, 1.0<, .1, 30, .1, None<,
88pBinomial, .1<, None<,
88nBinomial, 40<, None<,
88pBernoulli, .4<, None<,
88pGeometric, .5<, None<,
88pNegativeBinomial, .26<, None<,
88nNegativeBinomial, 2<, None<,
88nHyperGeometric, 6<, None<,
88nTotalHyperGeometric, 30<, None<,
88nBlackHyperGeometric, 6<, None<,
88pZipf, 1.5<, None<,
88Θ, .5<, None<,
88ΑBetaBinomial, .41<, None<,
88ΒBetaBinomial, .28<, None<,
88nBetaBinomial, 12<, None<,
88ΑBetaNegativeBinomial, 3<, None<,
88ΒBetaNegativeBinomial, .71<, None<,
88nBetaNegativeBinomial, 12<, None<,
88min, 2<, None<,
88max, 8<, None<,
88mu1Skellam, 2<, None<,
88mu2Skellam, 3<, None<,
88plotMaxX, 10<, None<,
88plotMaxY, 1<, None<,
88connect, True<, None<,
88grid, False<, None<,
88verticalLines, True<, None<,
88dolabelValues, True<, None<,
88doListPlot, False<, None<,
88doBarChart, True<, None<,
88doSpaceBetweenBarChart, True<, None<,
88barChartColor, Yellow<, None<,
88quantile, .95<, None<,
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88quantile, .95<, None<,
Grid@8

8
H*FIRST ROW *L
Grid@88

H* POISSON *L
Grid@8

8
Grid@88

RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8True, False, False, False, False, False, False, False, False, False, False, False<D,

Style@"Poisson", sz, BoldD
<<D

<,
8
Grid@88

Style@"Λ", szD,
Manipulator@Dynamic@ΛD, 80.1, 10, .1<,
Sequence@AppearanceElements ® 8"StepLeftButton",

"StepRightButton", "PlayPauseButton"<, ImageMargins ® -2, ImageSize ® TinyD,
Enabled ® Dynamic@HdoPoisson == TrueL D, ContinuousAction ® True

D,
Style@Dynamic@padIt2@Λ, 82, 1<DD, 12D

<<D
<

<, Frame ® True, FrameStyle ® Gray, Alignment ® Center, ItemSize ® 8itemSize, 1<D,
H* Bernoulli *L
Grid@8

8
Grid@88

RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8False, False, True, False, False, False, False, False, False, False, False, False<D,

Style@"Bernoulli", sz, BoldD
<<D

<,
8
Grid@88

Style@"p", szD,
Manipulator@Dynamic@pBernoulliD, 80, 1, .025<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoBernoulli � TrueLD

D,
Style@Dynamic@padIt2@pBernoulli, 84, 3<DD, 12D

<<D
<

<, Frame ® True, FrameStyle ® Gray, Alignment ® Center, ItemSize ® 8itemSize, 1<D,
H* Geometric *L
Grid@8

8
Grid@88RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8False, False, False, True, False, False, False, False, False, False, False, False<D,

Style@"Geometric", sz, BoldD
<<D

<,
8
Grid@88
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Grid@88
Style@"p", szD,
Manipulator@Dynamic@pGeometricD, 80.1, 1, .01<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoGeometric == TrueLD

D,
Style@Dynamic@padIt2@pGeometric, 83, 2<DD, 12D

<<D
<

<, Frame ® True, FrameStyle ® Gray, Alignment ® Center, ItemSize ® 8itemSize, 1<D
<<, Alignment ® LeftD

<,
8

H* 2nd ROW *L
Grid@88

H* Binomial *L
Grid@88

Grid@88
RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8False, True, False, False, False, False, False, False, False, False, False, False<D,

Style@"Binomial", sz, BoldD
<<D

<,
8Grid@88

Grid@88
Style@"n", szD,
Manipulator@Dynamic@nBinomialD, 81, 50, 1<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoBinomial == TrueLD

D,
Style@Dynamic@padIt2@nBinomial, 2DD, 12D

<<D
<,
8
Grid@88

Style@"p", szD,
Manipulator@Dynamic@pBinomialD, 80, 1, .05<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton",

"PlayPauseButton"<, ImageMargins ® -2, ImageSize ® TinyDD,
Style@Dynamic@padIt2@pBinomial, 83, 2<DD, 12D

<<D,
<

<D
<

<, Frame ® True, FrameStyle ® Gray, Alignment ® Center, ItemSize ® 8itemSize, 1<
D,
H* Negative binomial *L
Grid@8

8
Grid@88

RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8False, False, False, False, False, True, False, False, False, False, False, False<D,

Style@"Negative binomial", sz, BoldD
<<D

<,
8
Grid@88

Grid@88
Style@"n", szD,
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Style@"n", szD,
Manipulator@Dynamic@nNegativeBinomialD, 81, 10, 1<, Sequence@

AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoNegativeBinomial � TrueLDD,

Style@Dynamic@padIt2@nNegativeBinomial, 2DD, 12D
<<D

<,
8
Grid@88

Style@"p", szD,
Manipulator@Dynamic@pNegativeBinomialD, 80.1, 1, .1<, Sequence@

AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoNegativeBinomial � TrueLDD,

Style@Dynamic@padIt2@pNegativeBinomial, 83, 2<DD, 12D
<<D

<
<D

<
<, Frame ® True, FrameStyle ® Gray, Alignment ® Center, ItemSize ® 8itemSize, 1<

D,
H*uniform *L
Grid@8

8
Grid@88

RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8False, False, False, False, False, False, True, False, False, False, False, False<D,

Style@"Discrete Uniform", sz, BoldD
<<D

<,
8
Grid@88

Style@"min", szD,
Manipulator@Dynamic@minD, 8-10, 10 - 1, 1<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoDiscreteUniform � TrueLDD,

Style@Dynamic@padIt1@min, 2DD, 12D
<<

D
<,
8
Grid@88

Style@"max", szD,
Manipulator@Dynamic@maxD, 8-10 + 1, 10, 1<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoDiscreteUniform � TrueLDD,

Style@Dynamic@padIt1@max, 2DD, 12D
<<D

<
<, Frame ® True, FrameStyle ® Gray, Alignment ® Center, ItemSize ® 8itemSize, 1<

D
<<, Alignment ® Left

D
<,
8

H* 3rd ROW *L
Grid@88

H* Beta binomial *L
Grid@8

8
Grid@88

RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,
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RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8False, False, False, False, True, False, False, False, False, False, False, False<D,

Style@"Beta Binomial", sz, BoldD
<<D

<,
8
Grid@88

Grid@88
Style@"Α", szD,
Manipulator@Dynamic@ΑBetaBinomialD, 80.01, 2, 0.01<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoBetaBinomial � TrueLDD,

Style@Dynamic@padIt2@ΑBetaBinomial, 83, 2<DD, 12D
<<D

<,
8
Grid@88

Style@"Β", szD,
Manipulator@Dynamic@ΒBetaBinomialD, 80.01, 1, 0.01<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoBetaBinomial � TrueLDD,

Style@Dynamic@padIt2@ΒBetaBinomial, 83, 2<DD, 12D
<<D

<,
8
Grid@88

Style@"n", szD,
Manipulator@Dynamic@nBetaBinomialD, 81, 20, 1<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoBetaBinomial � TrueLDD,

Style@Dynamic@padIt2@nBetaBinomial, 2DD, 12D
<<D

<
<D

<
<, Frame ® True, FrameStyle ® Gray, Alignment ® Center, ItemSize ® 8itemSize, 1<

D,
H* Beta negative binomial *L
Grid@8

8
Grid@88

RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8False, False, False, False, False, False, False, False, False, False, True, False<D,

Style@"Beta Negative Binomial", sz, BoldD
<<D

<,
8
Grid@8

8
Grid@88

Style@"Α", szD,
Manipulator@Dynamic@ΑBetaNegativeBinomialD, 82.01, 6, 0.1<, Sequence@AppearanceElements ®

8"StepLeftButton", "StepRightButton", "PlayPauseButton"<, ImageMargins ® -2, ImageSize ®

TinyD, ContinuousAction ® False, Enabled ® Dynamic@HdoBetaNegativeBinomial � TrueLDD,
Style@Dynamic@padIt2@ΑBetaNegativeBinomial, 83, 2<DD, 12D

<<D
<,
8
Grid@88

Style@"Β", szD,
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Style@"Β", szD,
Manipulator@Dynamic@ΒBetaNegativeBinomialD, 80.01, 3.3, 0.1<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, ContinuousAction ® False,

Enabled ® Dynamic@HdoBetaNegativeBinomial � TrueLDD,
Style@Dynamic@padIt2@ΒBetaNegativeBinomial, 83, 2<DD, 12D

<<D
<,
8
Grid@88

Style@"n", szD,
Manipulator@Dynamic@nBetaNegativeBinomialD, 81, 12, 1<, Sequence@AppearanceElements ®

8"StepLeftButton", "StepRightButton", "PlayPauseButton"<, ImageMargins ® -2, ImageSize ®

TinyD, ContinuousAction ® False, Enabled ® Dynamic@HdoBetaNegativeBinomial � TrueLDD,
Style@Dynamic@padIt2@nBetaNegativeBinomial, 2DD, 12D

<<D
<

<D
<

<, Frame ® True, FrameStyle ® Gray, Alignment ® Center, ItemSize ® 8itemSize, 1<D,
H* Hypergeometric *L
Grid@8

8
Grid@88

RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8False, False, False, False, False, False, False, True, False, False, False, False<

D, Style@"Hypergeometric", sz, BoldD
<<D

<,
8
Grid@8

8
Style@"n", szD,
Manipulator@Dynamic@nHyperGeometricD, 80, 40, 1<, Sequence@AppearanceElements ®

8"StepLeftButton", "StepRightButton", "PlayPauseButton"<, ImageMargins ® -2, ImageSize ®

TinyD, ContinuousAction ® False, Enabled ® Dynamic@HdoHyperGeometric � TrueLDD,
Style@Dynamic@padIt2@nHyperGeometric, 2DD, 12D

<<D,
<,
8
Grid@88Style@"nsucc", 10D,

Manipulator@Dynamic@nBlackHyperGeometricD, 80, 40, 1<, Sequence@AppearanceElements ®

8"StepLeftButton", "StepRightButton", "PlayPauseButton"<, ImageMargins ® -2, ImageSize ®

TinyD, ContinuousAction ® False, Enabled ® Dynamic@HdoHyperGeometric � TrueLDD,
Style@Dynamic@padIt2@nBlackHyperGeometric, 2DD, 12D

<<D
<,
8
Grid@88

Style@"ntot", 10D,
Manipulator@Dynamic@nTotalHyperGeometricD, 81, 40, 1<, Sequence@AppearanceElements ®

8"StepLeftButton", "StepRightButton", "PlayPauseButton"<, ImageMargins ® -2, ImageSize ®

TinyD, ContinuousAction ® False, Enabled ® Dynamic@HdoHyperGeometric � TrueLDD,
Style@Dynamic@padIt2@nTotalHyperGeometric, 2DD, 12D

<<
D

<
<, Frame ® True, FrameStyle ® Gray, Alignment ® Center

D
<<, Alignment ® Left

D
<,
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<,
8

H* 4th ROW *L
Grid@88

H* ZIPF *L
Grid@8

8
Grid@88RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8False, False, False, False, False, False, False, False, True, False, False, False<D,

Style@"Zipf", sz, BoldD
<<D

<,
8
Grid@88

Style@"p", szD,
Manipulator@Dynamic@pZipfD, 80.01, 3, 0.01<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoZipf � TrueLDD,

Style@Dynamic@padIt2@pZipf, 83, 2<DD, 12D
<<D

<
<, Frame ® True, FrameStyle ® Gray, Alignment ® Center, ItemSize ® 8itemSize, 1<D,

H* LOG *L
Grid@8

8
Grid@88

RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8False, False, False, False, False, False, False, False, False, True, False, False<D,

Style@"Logarithmic Series", sz, BoldD
<<D

<,
8
Grid@88

Style@"Θ ", szD,
Manipulator@Dynamic@ΘD, 80.01, 1 - 0.001, 0.01<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoLogSeries � TrueLDD,

Style@Dynamic@padIt2@Θ, 83, 2<DD, 12D
<<D

<
<, Frame ® True, FrameStyle ® Gray, Alignment ® Center, ItemSize ® 8itemSize, 1<D,

H* Skellam *L
Grid@8

8
Grid@88RadioButton@Dynamic@8doPoisson, doBinomial, doBernoulli,

doGeometric, doBetaBinomial, doNegativeBinomial, doDiscreteUniform,

doHyperGeometric, doZipf, doLogSeries, doBetaNegativeBinomial, doSkellam<D,
8False, False, False, False, False, False, False, False, False, False, False, True<D,

Style@"Skellam", sz, BoldD
<<D

<,
8
Grid@8

8
Grid@88

Style@"Μ1", szD,
Manipulator@Dynamic@mu1SkellamD, 80, 5, .1<,
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Manipulator@Dynamic@mu1SkellamD, 80, 5, .1<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoSkellam � TrueLDD,

Style@Dynamic@padIt2@mu1Skellam, 82, 1<DD, 12D
<<D

<,
8
Grid@88

Style@"Μ2", szD,
Manipulator@Dynamic@mu2SkellamD, 80, 5, .1<,
Sequence@AppearanceElements ® 8"StepLeftButton", "StepRightButton", "PlayPauseButton"<,
ImageMargins ® -2, ImageSize ® TinyD, Enabled ® Dynamic@HdoSkellam � TrueLDD,

Style@Dynamic@padIt2@mu2Skellam, 82, 1<DD, 12D
<<D

<
<D

<
<, Frame ® True, FrameStyle ® Gray, Alignment ® Center, ItemSize ® 8itemSize, 1<D

<<, Alignment ® LeftD
<,
8

H* PLOT OPTIONS CONTROLS *L
Grid@88

Grid@8
8Style@"annotate", sz2D<,
8Checkbox@Dynamic@dolabelValuesDD<

<, Frame ® True, FrameStyle ® Gray, Alignment ® Center

D,
Grid@8

8
Grid@8

8Style@"ListPlot", sz2D<,
8
RadioButton@Dynamic@8doListPlot, doBarChart<D, 8True, False<D

<
<D,

Grid@8
8Checkbox@Dynamic@connectD, Enabled ® doListPlotD, Style@"joined", sz2D<,
8Checkbox@Dynamic@gridD, Enabled ® doListPlotD, Style@"grid", sz2D<,
8Checkbox@Dynamic@verticalLinesD, Enabled ® doListPlotD, Style@"vertical lines", sz2D<

<D
<

<, Frame ® True, FrameStyle ® Gray, Alignment ® Center

D,
Grid@8

8
Grid@8

8Style@"BarChart", sz2D<,
8RadioButton@Dynamic@8doListPlot, doBarChart<D, 8False, True<D<

<D
,

Grid@8
8Checkbox@Dynamic@doSpaceBetweenBarChartD, Enabled ® doBarChartD<,
8Style@"bars space", sz2D<

<D
,

Grid@8
8
PopupMenu@Dynamic@barChartColorD, 8Red ® Style@"Red", szD, LightRed ® Style@"Light Red", szD,

Green ® Style@"Green", szD, LightGreen ® Style@"Light Green", szD, Yellow ®

Style@"Yellow", szD, Blue ® Style@"Blue", szD, LightBlue ® Style@"Light Blue", szD, Black ®

, , ,
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Style@"Yellow", szD, Blue ® Style@"Blue", szD, LightBlue ® Style@"Light Blue", szD, Black ®

Style@"Black", szD, Gray ® Style@"Gray", szD, LightGray ® Style@"Light Gray", szD, Cyan ®

Style@"Cyan", szD, LightCyan ® Style@"Light Cyan", szD, Magenta ® Style@"Magenta", szD,
LightMagenta ® Style@"Light Magenta", szD, Brown ® Style@"Brown", szD, LightBrown ®

Style@"Light Brown", szD, Orange ® Style@"Orange", szD, LightOrange ® Style@"Light Orange",

szD, Pink ® Style@"Pink", szD, LightPink ® Style@"Light Pink", szD<, Enabled ® doBarChartD
<,
8
Style@"bar color", sz2D

<
<D

<<, Frame ® True, FrameStyle ® Gray, Alignment ® Center

D,
Grid@8

8
PopupMenu@Dynamic@quantileD, 8.99 ® Style@"99%", szD, .98 ® Style@"98%", szD,

.97 ® Style@"97%", szD, .96 ® Style@"96%", szD, .95 ® Style@"95%", szD, .90 ® Style@"90%", szD,

.75 ® Style@"75%", szD, .50 ® Style@"50%", szD, .25 ® Style@"25%", szD, .15 ® Style@"15%", szD,

.05 ® Style@"5%", szD, .025 ® Style@"2.5%", szD, .01 ® Style@"1%", szD<D
<,
8
Style@"Quantile", sz2D

<
<, Frame ® True, FrameStyle ® Gray, Alignment ® Left

D
<<, Spacings ® 8.1, .1<DH*closes row for all plot options*L

<<, Spacings ® 80, .05<, Alignment ® CenterD,
ControlPlacement ® Top,

FrameMargins ® 0,

ImageMargins ® 0,

AutorunSequencing ® 813<,
Alignment ® Center,

Initialization ¦

cpfm = 2; H*ontrolPanelFrameMargin*L
sz = 11; H*size of labels for controls, see above *L
sz2 = 11; H*size of labels for controls, see above *L
itemSize = 13;

integerStrictPositive = HIntegerQ@ðD && ð > 0 &L;
integerPositive = HIntegerQ@ðD && ð ³ 0 &L;
numericStrictPositive = HElement@ð, RealsD && ð > 0 &L;
numericPositive = HElement@ð, RealsD && ð ³ 0 &L;
numericStrictNegative = HElement@ð, RealsD && ð < 0 &L;
numericNegative = HElement@ð, RealsD && ð £ 0 &L;
bool = HElement@ð, BooleansD &L;
numeric = HElement@ð, RealsD &L;
integer = HElement@ð, IntegersD &L;
padIt1Av_?numeric, f_ListE :=

AccountingForm@v, f, NumberSigns ® 8"-", "+"<, NumberPadding ® 8"0", "0"<, SignPadding ® TrueD;
padIt1Av_?numeric, f_IntegerE := AccountingForm@Chop@vD, f, NumberSigns ® 8"-", "+"<,

NumberPadding ® 8"0", "0"<, SignPadding ® TrueD;
padIt2Av_?numeric, f_ListE := AccountingForm@v, f, NumberSigns ® 8"", ""<,

NumberPadding ® 8"0", "0"<, SignPadding ® TrueD;
padIt2Av_?numeric, f_IntegerE := AccountingForm@Chop@vD, f, NumberSigns ® 8"", ""<,

NumberPadding ® 8"0", "0"<, SignPadding ® TrueD;
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H*-----------------------------------*L
H* formats number for label values *L
H*-----------------------------------*L
formatNumberForLabelAnum_E := Module@8n, m<,

n = RealDigits@numD @@2DD;
If@n £ 0,

If@n � -5, m = 0, m = Round@num, 10^-5DD,
m = Round@num, 10^-1D;

D;
If@ m � 0, "", StringJoin@" ", ToString@ If@m � 1, m = Round@mD, N@mD D DDD

D;
H*--------------------------------------*L
H* called to make label values for PDF *L
H*--------------------------------------*L
buildLabelValuesForPDFAtbl_, leftSupport_, rightSupport_E :=

Module@8maxNumberOfLabels = 18, labelValues, i, incr, center, dir, z<,
i = rightSupport - leftSupport + 1;

incr = Floor@i�maxNumberOfLabelsD + 1;

labelValues = Table@
8
z = formatNumberForLabel@ tbl@@ i, 2DD D;
If@z � " 1",

8
z = "1";

dir = 81, 0<;
center = 80, -1<

<,
8
dir = 80, 1<;
center = 8-1, 0<

<
D;
Text@ z, 8tbl@@ i, 1 DD, tbl@@ i, 2DD < , center, dirD

<,
8i, 1, Length@tblD, incr <

D
D;

H*--------------------------------------*L
H* called to make label values for CDF *L
H*--------------------------------------*L
buildLabelValuesForCDFAtbl_, leftSupport_, rightSupport_E :=

Module@8maxNumberOfLabels = 18, labelValues, i, incr, center, dir, z<,
i = rightSupport - leftSupport + 1;

incr = Floor@i�maxNumberOfLabelsD + 1;

labelValues = Table@
8
z = formatNumberForLabel@ tbl@@ i, 2DD D;
If@z � " 1",

8
z = "1";

dir = 81, 0<;
center = 80, -1<

<,
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center = 80, -1<
<,
8
dir = 80, 1<;
center = 8-1, 0<

<
D;
Text@ z, 8tbl@@ i, 1 DD + .5, tbl@@ i, 2DD < , center, dirD

<,
8i, 1, Length@tblD, incr <

D
D;

H*-------------------------------------------------------*L
H* called to make plots from most of the distributions *L
H*-------------------------------------------------------*L
makePlotsAdistribution_, cdfLimits_, pdfAxesOrigion_, cdfAxesOrigin_, ticksForPdf_,

ticksForCDF_, connect_, tbl_, grid_, label_, leftSupport_, rightSupport_, doListPlot_,

verticalLines_, dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, cdflabel_E :=

Module@8k, pdf, cdf, g, t, labelValues, max, cdftbl, i, lbls,

cdft = Style@"cumulative distribution function", 12D, pmft = Style@"probability mass function", 12D,
plotWidth = 260, plotHeight = 150, plotImagePadding = 8828, 12<, 820, 18<<<,

max = Max@ tbl@@ leftSupport ;; rightSupport , 2 DD D;
If@dolabelValues, labelValues = buildLabelValuesForPDF@tbl, leftSupport, rightSupportDD;
If@doListPlot,

8
g = Graphics@8Red, Line@ tbl@@ leftSupport ;; rightSupportDD D < D;
pdf = ListPlot@tbl,

If@verticalLines, 8Filling ® Axis, FillingStyle ® Thin<, 8Filling ® None<D,
Frame ® True,

AxesOrigin ® pdfAxesOrigion,

FrameTicks ® 88Automatic, None<, 8ticksForPdf, None<<,
TicksStyle ® Small,

PlotLabel ® Grid@88pmft<, 8label<<, Spacings ® 0. Alignment ® CenterD,
PlotRange ® 88-0.5, Automatic<, 80, 1.5 max<<,
ImagePadding ® plotImagePadding,

ImageSize ® 8plotWidth, plotHeight<,
AspectRatio ® .3,

If@grid, 8GridLines ® Automatic, GridLinesStyle ® Directive@Red, DashedD<, GridLines ® NoneD,
If@dolabelValues,
Sequence@8Axes ® 8True, False<, Epilog ® 8labelValues<<D, ImagePadding ® plotImagePaddingD

D;
If@connect, pdf = Show@8pdf, g<D D;

<,
8
t = Table@81, tbl@@i, 2DD <, 8i, 1, Length@tblD, 1<D;
lbls = Table@AccountingForm@N�t@@i, 2DD, 83, 3<D, 8i, Length@tD<D;
placed = Table@8i - 1 + 0.5, 3*tbl@@i, 2DD<, 8i, 1, Length@tblD<D;
pdf = RectangleChart@t,

ChartStyle -> barChartColor,

BarSpacing ® If@doSpaceBetweenBarChart, Automatic, NoneD,
ImageSize ® 8plotWidth, plotHeight<,
Frame ® None,

BarSpacing ® None,

TicksStyle ® Small,

AspectRatio ® .3,

PlotLabel ® Grid@88pmft<, 8label<<, Spacings ® 0. Alignment ® CenterD,
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PlotLabel ® Grid@88pmft<, 8label<<, Spacings ® 0. Alignment ® CenterD,
ImagePadding ® plotImagePadding

D
<

D;
If@dolabelValues,

8
cdftbl = Table@8k, N�CDF@distribution, kD<, 8k, cdfLimits@@1DD, cdfLimits@@2DD <D;
labelValues = buildLabelValuesForCDF@cdftbl, 1, Length@cdftblDD;

<
D;
t = 8k, cdfLimits@@1DD, cdfLimits@@2DD + 1<;
cdf = Plot@CDF@distribution, kD, Evaluate@tD,

Frame ® True,

ImagePadding ® plotImagePadding,

TicksStyle ® Small,

ImageSize ® 8plotWidth, plotHeight<,
PlotRange ® 8Automatic, If@Not@dolabelValuesD, 80, 1.1<, 80, 1.5<D<,
AxesOrigin ® cdfAxesOrigin,

FrameTicks ® 88Automatic, None<, 8ticksForCDF, None<<,
PlotLabel ® Grid@88cdft<, 8cdflabel<<, Spacings ® 0. Alignment ® CenterD,
PlotStyle ® 8Black, Thick<,
Axes ® 8True, False<,
AspectRatio ® .3,

Evaluate@
If@grid, 8GridLines ® Automatic, GridLinesStyle ® Directive@Red, DashedD<, GridLines ® NoneDD,

Evaluate@If@dolabelValues, Sequence@8Axes ® 8True, False<, Epilog ® 8labelValues<<D,
ImagePadding ® plotImagePaddingDD

D;
8pdf, cdf<

D;
H*--------------------------------------*L
H* find mean and variance *L
H*--------------------------------------*L
getMeanVarAp_E := Module@8mean, var<,

mean = Mean@pD;
var = Variance@pD;
H*var=NumberForm@var,89,7<,NumberPadding®8" ","0"<D;*L
8mean, var<

D;
H*------------------------------------------------*L
H* a way to guess a good x-axis limit for CDF *L
H* inverse CDF does not work too well for all *L
H*------------------------------------------------*L
getLimitAy_, var_E := Module@8to = 5<,

While@H1 - Hy �. var ® toLL > .01, to = to + 10D;
to

D;
H*------------------------------------------------------*L
H* another version of the above using specified delta *L
H*------------------------------------------------------*L
getLimitAy_, var_, delta_E := Module@8to = 5<,

While@H1 - Hy �. var ® toLL > delta, to = to + 10D;
to

D;
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H*--------------------------------------------------------------*L
H* another version of the above using specified delta and jump *L
H*--------------------------------------------------------------*L
getLimitAy_, var_, delta_, inc_E := Module@8to = 5<,

While@H1 - Hy �. var ® toLL > delta, to = to + incD;
to

D;
H*------------------------------------------------*L
H* a way to guess good ticks *L
H*------------------------------------------------*L
getTicksAfrom_, to_E := Module@8<,

If@to - from > 10, Range@from, to, Round@Hto - fromL �10DD, Range@from, to, 1DD
D;

H*--------------------------------------------*L
H* helper function for formatting *L
H*--------------------------------------------*L
padIt1Av_, f_ListE :=

AccountingForm@Chop@vD , f, NumberSigns ® 8"-", "+"<, NumberPadding ® 8"0", "0"<, SignPadding ® TrueD;
H*--------------------------------------------*L
H* helper function for formatting *L
H*--------------------------------------------*L
padIt2Av_, f_ListE :=

AccountingForm@Chop@vD , f, NumberSigns ® 8"", ""<, NumberPadding ® 8"0", "0"<, SignPadding ® TrueD;
H*-----------------------------------*L
H* make labels *L
H*-----------------------------------*L
makeLabelsAmean_, var_, skew_, kurtosis_, vquantile_E := Module@8label, cdfLabel<,

label = Style@Text�Grid@8
8Style@"mean =", 12D, padIt1@N�mean, 84, 2<D,
Spacer@6D, Style@"variance =", 12D, padIt1@N�var, 84, 2<D

<<, Spacings ® 0, Frame ® None, Alignment ® CenterD, 11D;
cdfLabel = Style@Text�Grid@

8
8Style@"quantile = ", 11D, padIt2@N�vquantile, 84, 2<D
<,
8Style@"skewness = ", 11D,
padIt1@N�skew, 84, 2<D, Style@"kurtosis ="D, padIt1@N�kurtosis, 84, 2<D

<
<, Spacings ® 8.5, .1<, Frame ® None, Alignment ® Center

D, 11D;
8label, cdfLabel<

D;
H*------------------------------------------------------------------*L
H* S T A R T O F D I S T R I B I U T I O N S *L
H*------------------------------------------------------------------*L
H*---------------------*L
H* BINOMIAL *L
H*---------------------*L
binomialAn_, p_, connect_, grid_, verticalLines_,

doListPlot_, dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E :=

ModuleA8mean, var, label, from, to, pdf, cdf, tbl, cdfLabel, skew, kurtosis, vquantile, k<,
First�

9
dist = BinomialDistribution@n, pD;

;
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dist = BinomialDistribution@n, pD;
8mean, var< = getMeanVar@distD;
If@p � 0 ÈÈ p � 1, 8skew = Infinity; kurtosis = Infinity<,

8
skew = N@Skewness@distDD;
kurtosis = N@Kurtosis@distDD;

<
D;
vquantile = Quantile@dist, quantileD;
8label, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
to = getLimit@CDF@dist, xD, xD;
from = 0;

tbl = Table@8k, PDF@dist, kD<, 8k, from, to<D;
8pdf, cdf< = makePlots@dist, 80, to<, 80, 0<, 8-1, 0<,

Automatic, getTicks@-2, toD, connect, tbl, grid, label, 1, Length@tblD, doListPlot,

verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;
H*label="X: Number of successes in n independent trials. Trial has p chance of success";

data="mean: np="<>ToString@meanD<>"\tvariance: n(1-p)p="<>ToString@varD;
label=Style@data,BoldD;
*L
Row@8pdf, cdf<D

=
E;

H*---------------------*L
H* BERNOULLI *L
H*---------------------*L
bernoulliAp_, connect_, grid_, verticalLines_,

doListPlot_, dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E :=

Module@8mean, var, cdf, dist, tbl, cdfLabel, skew, kurtosis, vquantile, k, label, pdf<,
First� 8

dist = BernoulliDistribution@pD;
8mean, var< = getMeanVar@distD;
If@p � 0 ÈÈ p � 1,

8
skew = Infinity;

kurtosis = Infinity

<,
8
skew = N@Skewness@distDD;
kurtosis = N@Kurtosis@distDD;

<
D;
vquantile = Quantile@dist, quantileD;
8label, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
tbl = Table@8k, PDF@dist, kD<, 8k, 0, 1<D;
8pdf, cdf< = makePlots@dist, 80, 2<, 80, 0<, 8-1, 0<, 80, 1<, 8-1, 0, 1, 2<, connect, tbl, grid, label, 1,

2, doListPlot, verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;
Row@8pdf, cdf<D

<
D ;

H*----------------------------*L
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H*----------------------------*L
H* NEGATIVE BINOMIAL *L
H*----------------------------*L
negativeBinomialAr_, p_, connect_, grid_, verticalLines_, doListPlot_,

dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E := ModuleB
8mean, var, label, from, to, pdf, cdf, x, dist, tbl, tblLines, cdfLabel, skew, kurtosis, vquantile, k<,
First� :

dist = NegativeBinomialDistribution@r, pD;
8mean, var< = getMeanVar@distD;
If@p � 1, 8skew = Infinity; kurtosis = Infinity<,

8
skew = N@Skewness@distDD;
kurtosis = N@Kurtosis@distDD;

<
D;
vquantile = Quantile@dist, quantileD;
8label, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
to = getLimit@CDF@dist, xD, x, 0.1D;
from = 0;

tbl = Table@PDF@dist, kD, 8k, from, to<D;
tblLines = Table@8k + 1, tbl@@k + 1DD<, 8k, from, to<D;
8pdf, cdf< = makePlots@dist, 80, to<, 80, 0<, 8-1, 0<, Automatic,

Automatic, connect, tblLines, grid, label, 1, Length@tblLinesD, doListPlot,

verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;
H*label="X: Total number of independent trials needed

to obtain r successes\nwhen each trail has p chance of success";

data="mean:
rH1-pL

p
="<>ToString@meanD<>"\tvariance:

rH1-pL
p2

="<>ToString@varD;
label=Style@data,BoldD;
*L
Row@8pdf, cdf<D

>
F ;

H*--------------------*L
H* GEOMETRIC *L
H*--------------------*L
geometricAp_, connect_, grid_, verticalLines_,

doListPlot_, dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E :=

ModuleB8mean, var, from, to, label, pdf, cdf, x, dist, tbl, cdfLabel, skew, kurtosis, vquantile, k<,
First� :

dist = GeometricDistribution@pD;
8mean, var< = getMeanVar@distD;
If@p � 1, 8skew = Infinity; kurtosis = Infinity<,

8
skew = N@Skewness@distDD;
kurtosis = N@Kurtosis@distDD;

<
D;
vquantile = Quantile@dist, quantileD;
8label, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
to = getLimit@CDF@dist, xD, xD;
from = 0;

;
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from = 0;

tbl = Table@8k, PDF@dist, kD<, 8k, from, to<D;

8pdf, cdf< = makePlots@dist, 80, to<, 80, 0<, 8-1, 0<, Automatic,

If@p < .2, Automatic, getTicks@-2, toDD, connect, tbl, grid, label, 1, Length@tblD,
doListPlot, verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;

H*label="X: The total number of trials up to and including first success";

data="mean:
1

p
-1="<>ToString@meanD<>"\tvariance:

1-p

p2
="<>ToString@varD;

label=Style@data,BoldD;
*L
Row@8pdf, cdf<D

>
F;

H*--------------------*L
H* HYPER GEOMETRIC *L
H*--------------------*L
hyperGeometricAn_, nTotal_, nBlack_, connect_, grid_, verticalLines_,

doListPlot_, dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E :=

Module@8mean, var, label, from, to, pdf, cdf, dist, tbl, cdfLabel, skew, kurtosis, vquantile, k<,
First� 8

dist = HypergeometricDistribution@n, nBlack, nTotalD;
If@nTotal � 1, var = Indeterminate, var = N@Variance@distD DD;
mean = N@Mean@distDD;
If@n � 1 && nBlack � 1 && nTotal £ 3,

8
kurtosis = Infinity;

If@nTotal == 3, skew = N@Skewness@distDD, skew = InfinityD
<,
If@ n � 0 ÈÈ nBlack � 0 ÈÈ n � nTotal ÈÈ nBlack � nTotal,

8
skew = Infinity;

kurtosis = Infinity;

<,
8
skew = N@Skewness@distDD;
kurtosis = N@Kurtosis@distDD;

<
D;

D;
vquantile = Quantile@dist, quantileD;
8label, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
from = 0;

to = Min@8n, nBlack<D;
tbl = Table@8k, PDF@dist, kD<, 8k, from, to<D;
8pdf, cdf< = makePlots@dist, 8from, to<, 80, 0<, 8-1, 0<,

Automatic, Automatic, connect, tbl, grid, label, 1, Length@tblD, doListPlot,

verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;
H*label=

"X: Number of black balls removed when m balls are removed\nfrom urn which contains n balls";

data="mean ="<>ToString@meanD<>"\tvariance ="<>ToString@varD;
label=Style@data,BoldD;
*L
Row@8pdf, cdf<D

<
D;
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<
D;

H*--------------------*L
H* DISCRETE *L
H*--------------------*L
discreteUniformAmin_, max_, connect_, grid_, verticalLines_,

doListPlot_, dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E :=

ModuleB8mean, var, label, from, to, pdf, cdf, dist, tbl, cdfLabel, skew, kurtosis, vquantile, k<,
First� :

dist = DiscreteUniformDistribution@8min, max<D;
8mean, var< = getMeanVar@distD;
skew = N@Skewness@distDD;
If@min � max, kurtosis = Infinity, kurtosis = N@Kurtosis@distDD D;
vquantile = Quantile@dist, quantileD;
8label, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
from = min - 2; to = max + 2;

tbl = Table@8k, PDF@dist, kD<, 8k, from, to<D;
8pdf, cdf< = makePlots@dist, 8from, to<, 80, 0<, 80, 0<,

Automatic, Automatic, connect, tbl, grid, label, 3, Length@tblD - 2, doListPlot,

verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;
H*

data="mean:
max+min

2
="<>ToString@meanD<>"\tvariance:

1

12
H-1+H1+max-minL2L="<>ToString@varD;

label="X: An integer between minumum and maximum";

label=Style@data,BoldD;
*L
Row@8pdf, cdf<D

>
F;

H*--------------------*L
H* ZIPF *L
H*--------------------*L
zipfAp_, connect_, grid_, verticalLines_, doListPlot_,

dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E :=

ModuleB8mean, var, label, from, to, pdf, cdf, dist, tbl, cdfLabel, skew, kurtosis, vquantile, k<,
First� :

dist = ZipfDistribution@pD;
8mean, var< = getMeanVar@distD;
skew = N@Skewness@distDD;
kurtosis = N@Kurtosis@distDD;
If@p < .1, vquantile = Infinity, vquantile = Quantile@dist, quantileDD;
8label, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
to = 15; H*getLimit@CDF@ZipfDistribution@pD,xD,xD;*L
from = 0;

tbl = Table@8k, PDF@dist, kD<, 8k, to<D;

8pdf, cdf< = makePlots@dist, 8from, to<, 80, 0<, 80, 0<,
Automatic, Automatic, connect, tbl, grid, label, 1, Length@tblD, doListPlot,

verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;
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Automatic, Automatic, connect, tbl, grid, label, 1, Length@tblD, doListPlot,

verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;
H*

data="mean:
Zeta@pD

Zeta@1+pD ="<>ToString@meanD<>"\tvariance:
Zeta@p-1D
Zeta@p+1D -

Zeta@pD2
Zeta@1+pD2 ="<>ToString@varD;

label="X: Frequency of occurance of object with this rank";

label=Style@data,BoldD;
*L
Row@8pdf, cdf<D

>
F;

H*--------------------*L
H* BETA BINOMIAL *L
H*--------------------*L
betaBinomialAΑ_, Β_, n_, connect_, grid_, verticalLines_,

doListPlot_, dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E :=

ModuleB8mean, var, label, from, to, k, pdf, cdf, x, dist, tbl, cdfLabel, skew, kurtosis, vquantile<,
First� :

dist = BetaBinomialDistribution@Α, Β, nD;
8mean, var< = getMeanVar@distD;
skew = N@Skewness@distDD;
kurtosis = N@Kurtosis@distDD;
vquantile = Quantile@dist, quantileD;
8label, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
to = getLimit@CDF@dist, xD, xD;
from = 0;

tbl = Table@8k, PDF@dist, kD<, 8k, from, to<D;
8pdf, cdf< =

makePlots@dist, 8from, to<, 80, 0<, 8-1, 0<, Automatic, getTicks@-2, toD, connect, tbl, grid, label,

1, to, doListPlot, verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;

H*label="X: Number of successes in n trials where the probability of success\nin

each trial follows a beta distribution with shape parameters Α and Β";

data="mean:
n Α

Α+Β
="<>ToString@meanD<>"\tVar:

n Α Β Hn+Α+ΒL
HΑ+ΒL2 H1+Α+ΒL ="<>ToString@varD;

label=Style@data,BoldD;
*L
Row@8pdf, cdf<D

>
F;

H*--------------------------------------*L
H* BETA Negative BINOMIAL *L
H*--------------------------------------*L
betaNegativeBinomialAΑ_, Β_, n_, connect_, grid_, verticalLines_,

doListPlot_, dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E :=

Module@8mean, var, pdflabel, cdfLabel, from, to, k, pdf, cdf, x, dist, tbl, kurtosis, skew, vquantile<,
dist = BetaNegativeBinomialDistribution@Α, Β, nD;
8mean, var< = getMeanVar@distD;
vquantile = Quantile@dist, quantileD;
skew = N@Skewness@distDD;
kurtosis = N@Kurtosis@distDD;

;
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8pdflabel, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
to = getLimit@CDF@dist, xD, xD;
k = 1;

While@ CDF@dist, kD < .9 && k £ 10, k = k + 1D ;

If@ CDF@dist, kD < .9,

While@ CDF@dist, kD < .9 && k £ 100, k = k + 5D
D;
If@ CDF@dist, kD < .9,

While@ CDF@dist, kD < .9 && k £ 10^3, k = k + 10D
D;
If@ CDF@dist, kD < .9,

While@ CDF@dist, kD < .9 && k £ 10^4, k = k + 100D
D;
to = k;

from = 0;

tbl = N�Table@8k, PDF@dist, kD<, 8k, from, to<D;
8pdf, cdf< = makePlots@dist, 80, to<, 80, 0<, 8-1, 0<, Automatic,

getTicks@-2, toD, connect, tbl, grid, pdflabel, 1, Length@tblD, doListPlot,

verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;
H*label="X: Number of arrivals when average rate of arrival is Λ";*L
Row@8pdf, cdf<D

D;
H*------------------*L
H* LOG *L
H*------------------*L
logSeriesAΘ_, connect_, grid_, verticalLines_,

doListPlot_, dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E :=

ModuleB8mean, var, label, from, to, pdf, cdf, dist, tbl, cdfLabel, skew, kurtosis, vquantile, k<,
First� :dist = LogSeriesDistribution@ΘD;

If@Θ � 0, 8skew = Infinity; kurtosis = Infinity<,
8
skew = N@Skewness@distDD;
kurtosis = N@Kurtosis@distDD;

<
D;
8mean, var< = getMeanVar@distD;
vquantile = Quantile@dist, quantileD;
8label, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
H*to=getLimit@CDF@dist,xD,xD;*L
to = 25;

from = 1;

tbl = Table@8k, PDF@dist, kD<, 8k, to<D;
8pdf, cdf< = makePlots@dist, 80, to<, 80, 0<, 80, 0<,

Automatic, getTicks@-1, toD, connect, tbl, grid, label, 1, Length@tblD, doListPlot,

verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;

20 Printed from the Mathematica Help System

©1988-2013 Wolfram Research, Inc. All rights reserved.Printed by Wolfram Mathematica Student Edition



H*label="X: represents a logarithmic series distribution with parameter Θ";*L
H*data="mean:

-Θ

H1-ΘL Log@1-ΘD ="<>ToString@meanD<>"\tvariance:
-Θ K1+

Θ

Log@1-ΘD O
H1-ΘL2 Log@1-ΘD ="<>ToString@varD;

label=Style@data,BoldD;*L
Row@8pdf, cdf<D

>
F;

H*--------------*L
H* Skellam *L
H*--------------*L
skellamAmu1_, mu2_, connect_, grid_, verticalLines_,

doListPlot_, dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E :=

Module@8cdfLabel, mean, var, pdflabel, from, to, pdf, cdf, dist, tbl, kurtosis, skew, vquantile

<,
dist = SkellamDistribution@mu1, mu2D;
8mean, var< = getMeanVar@distD;
vquantile = Quantile@dist, quantileD;
skew = N@Skewness@distDD;
kurtosis = N@Kurtosis@distDD;
8pdflabel, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
from = 0;

to = getLimit@CDF@dist, xD, xD;
tbl = N�Table@8k, PDF@dist, kD<, 8k, from, to<D;
8pdf, cdf< = makePlots@dist, 80, to<, 80, 0<, 8-1, 0<, Automatic,

getTicks@-2, toD, connect, tbl, grid, pdflabel, 1, Length@tblD, doListPlot,

verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;
H*label="X: Number of arrivals when average rate of arrival is Λ";*L
Row@8pdf, cdf<D

D;
H*--------------*L
H* POISSON *L
H*--------------*L
poissonAΛ_, connect_, grid_, verticalLines_, doListPlot_,

dolabelValues_, doSpaceBetweenBarChart_, barChartColor_, quantile_E :=

Module@8mean, var, label, from, pdf, cdf, x, to, dist, tbl, cdfLabel, skew, kurtosis, vquantile, k<,
First� 8

dist = PoissonDistribution@ΛD;
8mean, var< = getMeanVar@distD;
vquantile = Quantile@dist, quantileD;
skew = N@Skewness@distDD;
kurtosis = N@Kurtosis@distDD;
8label, cdfLabel< = makeLabels@mean, var, skew, kurtosis, vquantileD;
from = 0;

to = getLimit@CDF@dist, xD, xD;
tbl = Table@8k, PDF@dist, kD<, 8k, from, to<D;
8pdf, cdf< = makePlots@dist, 80, to<, 80, 0<, 8-1, 0<,

Automatic, getTicks@-2, toD, connect, tbl, grid, label, 1, Length@tblD, doListPlot,

verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;
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Automatic, getTicks@-2, toD, connect, tbl, grid, label, 1, Length@tblD, doListPlot,

verticalLines, dolabelValues, doSpaceBetweenBarChart, barChartColor, cdfLabelD;
H*label="X: Number of arrivals when average rate of arrival is Λ";*L
Row@8pdf, cdf<D

<D
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Caption

This demonstration illustrates the use of many of of the discrete distributions in Mathematica 8.

Select the distribution from the display, then select the values of the parameters by using the sliders. The PMF (probability mass 

function) and the CDF (cumulative distribution function) are displayed. When you move the mouse over each bar in the PMF plot (when 

in bar chart mode), then the height of the bar will be displayed automatically.
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