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Reference

The subjects presented are taken from the Maple
worksheed entitled

DiscreteProbabilityDistributions
available for download in the class schedule

Quick review of concepts for discrete
random variables - 1

» Let X be a discrete random variable, then
- fix) = P{X=x) is the probability mass function (prg)
- Fix) = P{A=g) = f(u) = curulative
Lo x
distribution function (COF)

» Calculation of probabilities
- P(X < x} = Fix-1)
- P(X > x) = I-Fix)
_ Pfa<X<Bh) = Fib-1)-Fra)
- Pfa XX< b) = Fyb-1)-Fa-1)
- Pfa < X <b}) = F{B)-Fia)
- Pfa X <B) = F{B)-Ffa-1)

- P¥<x) = Fyx)
- P2 x) =1-Fi-1)

Quick review of concepts for discrefe
random variables - 2

» Let X be a dizscrete random variable, then
- fix) = PiX=x} i= the probability mass funcitan (pry)

* Calculation of measures
— Mean, if:E_-’fs'f':x.:
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Discrete distributions in Maple

» [Jze the command: ~Statistics, Distributions for a
list of available distributions
* Discrete distributions of interest are:

+Bernoulli Eemoulli dismibation
+Binomial binormal dizimbuton
tDimcrmtalini form dizrete uniform distribnrtion
*Empiricalli=tribution empirical distribution
+*Ceometric segtnetric dismibution
+Hypergeometric hvparzeometric dismbution
+HeqativeaBinomial nezative bimcenial (Pascal) dist
+Pogi==on Poizzon distmibution
+ProbabilityTable probability table

Using Maple Statistics package to
define a discrete random variable

* To load the Statisfics package use: with(Statistics)

» Usze *<distribution name> for help
- 2. 8., “Geamstric

+ Define a random variable with distribution name
and appropriate parameters with function
RandomVariable

- g.g., X = RandomVariable/Einomialnpl)
- e.g., X = RandomVariable/Poison(3.2})




Calculating measures of a
distribution - 1

» After defining a random variable X in Maple, vou
can calculate the following measures:

* i =Mean(X)

* g2 = Variance(X)

* g = StandardDeviation(X)
* o 1= Skewness(X)

* ad = Kurtosis(X)

Calculating measures of a
distribution - 2

* To obtain floating-point (decimal) results for the
measures of a distribution you may use:

* i =evalfiMean(X}))

* g2 = evalffVariance(X))

* g = evalffStandardDeviation(X))
* o 1= evalf{Skewness(X))

* ad = evalfiKuriosis(X})

Calculating probabilities - 1

* To calculate probabilities use the following basic
fimetions:

— ProbabiliyFunciion(X a) for the pryf, 1.6, fla)=Pii=a)

- CDF{X,a) for the CDF, i.e., Fia) = P(X5a)

Calculating probabilities - 2

» To calculate more complex probabilities use
function CDF as follows:
- PiX < x} = Fx-1) = use COFX x-1)
- P(X > x) = 1-Fix) => use I-CDF(X,x-1)
- P(X2x) =1-F(x-1) => use 1-CDF(X x-1)
_ Pfa < X < B) = Fyb-1)-Ffa) ==
use CDF(X, b-1 }-CDFfx,a)
- Pfa X< B} = F{b-1)-Fia-1) ==
use CDE(X, b-1}-CDFc,a-1)
- Pfa < X £Bb) = FiB)-Fia)=>
use CDFE(X B)-CDFfx,a)
- Pfa <X <B) = F{B)}-Fia-1)=>
use CDE(X,B)-CDFix,a-1)

The Bernoulli distribution

* Random variable X can take only the values x =0
and x = 1
1—p x=1[
* Probability mass fimetion: 5z - |
with<p <1
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» Possible association of the values of x:
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Measures of the Bernoulli distribution
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The binomial distribution: X~B(n,p)

* Consider n repetitions of a Bernoulli process with

Measures of the binomial distribution

. u=np
parameter p
* Let X = number of “successes” in n repetitions . Fr=npil—rp)
* Probability mass fimetion
’ o=ynp(1-p]
Flxl=( ") p*(1-p)" ", forx=0,1,...n -
= J . o . 2p |
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* Binomial coefficient: & = ! {F'I—I]' | = o, =long expression , see worksheet
imating the binomial distribution . 5 i :

e The Poisson distribution

with the normal distribution, X~N(p,o)
» Applies for relatively large values of n and
relatively small values of p so that

np =5orn{l-p) =5

* Usze X := RandomVariable(Normal(it.c}) to define
a normal random variable (continuous)

» MMain reason for the approximation: to avoid
calculating large factorial values — No longer an
impediment with modern calculators and softeare

* Used to define discrete random variable X'=
mumber of occurrences of a certain phenomena per
unit time, unit lengih, etc.

* Probability mass function

f(x)= EI fl ,forx=0,1,__.

* Parameter 4 represents the average mumber of
occurrence per unit time, length, ete.

Measures of the Poisson distribution
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Poisson distribution with scaling

+ Let A= number of occurrences of a phenomenon,
=&y, per umit time

* Let ¢ = average number of occurrences per umit
time

* Let T = period of interest for the analysis

* Use A =g T asthe parameter in the Poisson
distribution

* See example of scaling in worksheet




