CHAPTER 5

Discrete Probability Distributions

Probability distributions maps probabilities witlventsat the sample spacé& his mapping can be done
using a table, a mathematicddrmula or a graph. In this Chapter we are going to study a table that
defines a discrete probability distribution and the binomial probability distribution.

A probability distribution must fulfill the following two requirements.
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ClasExerciss Practicesomecomputations for the mean, variance and standard deviation:

1- Compute the mean, variance and standard deviafmrthe following frequency distribution

Table 5.1
X P(X)
0 0.30
1 0.35
2 0.20
3 0.10
4 0.05
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then, right clickat the heading ofi 6lumnm €

Figureb.2
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Figure 5.4
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Chapter 5 Page2



Figure 5.4
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Figure 5.6
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Figure 5.7
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Figure 5.8
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click over the variable x, tmeechoose themultiplication sign and click over thawable P(x)you should

seethe following screen
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Figure 5.9
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Figure 511
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then write the formula
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Figure 5.8
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Figure 5.5
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Next, drag the variables P(x),(xPand x*2P(x), one at a time, overtheés N2 LJ 1T 2y S a2 NJ O2 f dzY
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Figure 5.6
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notice thatthe sum of P(x) is equal to 1 (requirement fgurabability distributior). With these results
you can computehe mean, the variance and the standard deviation as follows:

H=1.25 and =2.85¢ 1.2% =1.2875, then =K(1.2875) = 1.135

2- Computebinomialprobabilities. Flip a coin 10 times, keeping trackhef number of heads.
Compute a probability for eaclvalue of x.

First, open a new filand click over the first cell at the leftmoside(on the cell below the red
triangle) yR a St SO0 GKS 2LJiA2Yy a! RR w2gaxé

Chapter 5 Page8



Figure 5.
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right click ove Column 2change the name on theldif 2 3  S@&eessandclick over
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youwill get have the following sequence of numbers
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Figure 522
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Figure 5.23
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Figure 5.2
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Figure 525
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Figure 526
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These are the probabilities for the corresponding numbesuafcessesjou can verify that the sum of

the numbersat the first columris 1 as requirethut the theory. To do these computations choose

Gabt Sa¢ |y Raswe Hidbdforépio&dure not shown, please ask your instructor if you need
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Figure 5.27
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Figure 528

fill the samanformation as beforeQ.5 for p, 10 fornan® K 2 2 & S
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Figure 529
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Figure 530
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you can seg¢hat the third column is the cumulatévprobability for the binomial distributiorihe last
numberat the listis 1,as expected (it ithe sum of all the previous probabilities

3- Simulate binomial probabilities for flipping a coin 10 times, keeping wathke number of
heads.

Open a new data table as described in Figure 5.1. Then right click over thel slradeo the left of
columnandselect add rows

Figure 531
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type 1000 at the dialog baand click OK
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Figure 532
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Figure 534

then, you will see the results of the simulation (results may differ)

Figure 535
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