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CHAPTER 5 

Discrete Probability Distributions  

Probability distributions maps probabilities with events at the sample space. This mapping can be done 

using a table, a mathematical formula 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. 

ὖὼ ρ 

ὖὼ π ÆÏÒ ÁÌÌ ÖÁÌÕÅÓ ÏÆ ὼ 

 

Class Exercises: Practice some computations for the mean, variance and standard deviation: 

1- Compute the mean, variance and standard deviation for the following frequency distribution. 

Table 5.1 

 

x P(x) 

0 0.30 

1 0.35 

2 0.20 

3 0.10 

4 0.05 

 

 

fƛǊǎǘΣ ƭŜǘΩǎ ƻǇŜƴ ŀ ƴŜǿ Řŀǘŀ ǘŀōƭŜΥ 

Figure 5.1  
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then, right click at the heading of ά/olumn мέ 

Figure 5.2 

 

click on the text box for ά/ƻƭǳƳƴ bŀƳŜέ ŀƴŘ ŎƘŀƴƎŜ ǘƘŜ ƴŀƳŜ ǘƻ άȄέ, as follows: 

Figure 5.3 

 

click twice at the right of first column heading to open a new column 

Figure 5.4 

 

right click over άColumn 2έΣ ǎŜƭŜŎǘ ά/ƻƭǳƳƴ LƴŦƻέ and change the name to άP(x)έ, then fill the following 

information: 
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Figure 5.4 

 

 

click twice over the space ƴŜȄǘ ǘƻ ǘƘŜ ŎƻƭǳƳƴ ŜƴǘƛǘƭŜŘ άtόȄύέ ŀƴŘ ƻǇŜƴ ŀ ƴŜǿ ŎƻƭǳƳƴ 

Figure 5.5 

 

change the name to xP(x) and ŎƭƛŎƪ ƻǾŜǊ ά/ƻƭǳƳƴ tǊƻǇŜǊǘƛŜǎέ 

Figure 5.6 

 

ǎŜƭŜŎǘ άCƻǊƳǳƭŀέ from the menu 
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Figure 5.7 

 

ŎƭƛŎƪ ƻǾŜǊ ά9Řƛǘ CƻǊƳǳƭŀέ 

Figure 5.8 

 

 

click over the variable x, then choose the multiplication sign and click over the variable P(x), you should 

see the following screen 
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Figure 5.9 

 

clicƪ άhYέ ƻƴ ǘƘƛǎ ǎŎǊŜŜƴΣ ŀƴŘ ŎƭƛŎƪ άhYέ ƻƴ ǘƘŜ ƴŜȄǘ ǎŎǊŜŜƴ, you will see the following table: 

Figure 5.10 

 

next, letΩǎ ŀŘŘ ŀ ǘƘƛǊŘ ŎƻƭǳƳƴ ǘƘŀǘ Ŏƻƴtain the square of x times P(x). First click twice (or right click and 

select new column) on the space next to xP(x) and then right click over ά/olumn пέ ŀƴŘ ǎŜƭŜŎǘ ά/ƻƭǳƳƴ 

InfoΧέ ŀǎ Ŧƻƭƭƻǿǎ 
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Figure 5.11  

 

change the name to to x^2P(x), ǎŜƭŜŎǘ άCƻǊƳǳƭŀέ ŦǊƻƳ ǘƘŜ ŘǊƻǇ Řƻǿƴ ƳŜƴǳ ά/ƻƭǳƳƴ tǊƻǇŜǊǘƛŜǎέ ŀƴŘ 

click over άCormulaέ 

Figure 5.12 

 

then write the formula 
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Figure 5.13 

 

 

ŎƭƛŎƪ άhYέ ƛƴ ǘƘƛǎ ǿindow and the next window, you will see the results on  the following window 

Figure 5.14 

 

 

[ŜǘΩǎ ŎƻƳǇute the mean and expected value. In order to do that we need to compute the sum of the 

columns labeled P(x) (for verification purposes), xP(x) and x̂2tόȄύΦ /ƭƛŎƪ ƻǾŜǊ ά¢ŀōƭŜǎέΣ ŀƴŘ select 

ά¢ŀōǳƭŀǘŜέ ŀǎ ŦƻƭƭƻǿǎΥ 
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Figure 5.15 

 

Next, drag the variables P(x), xP(x) and x^2P(x), one at a time, over the ά5ǊƻǇ ȊƻƴŜ ŦƻǊ ŎƻƭǳƳƴǎέ and 

ǎŜƭŜŎǘ ά!ŘŘ ŀƴŀƭȅǎƛǎ ŎƻƭǳƳƴέ for each variable, you will get the following table: 

Figure 5.16 

 

 

notice that the sum of P(x) is equal to 1 (requirement for a probability distribution). With these results 

you can compute the mean, the variance and the standard deviation as follows: 

µ = 1.25  and ̀ ч=2.85 ς 1.25² = 1.2875, then ̀=Ҟ(1.2875) = 1.135 

 

2- Compute binomial probabilities. Flip a coin 10 times, keeping track of the number of heads.  

Compute a probability for each value of x. 

 

First, open a new file and click over the first cell at the leftmost side (on the cell below the red 

triangle) ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ƻǇǘƛƻƴ ά!ŘŘ wƻǿǎΧέ 
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Figure 5.17  

 

 

type 11 for the number of rows as follows, then clicƪ άhYέ 

Figure 5.18 

 

then, you can see the following screen with dots on the corresponding empty spaces 

Figure 5.19 
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right click over Column 2, change the name on the diŀƭƻƎ ōƻȄ ǘƻ άSuccessέ and click over 

άaƛǎǎƛƴƎκ9ƳǇǘȅέ ŀƴŘ ǘƘŜƴ ƻǾŜǊ ά{ŜǉǳŜƴŎŜ 5ŀǘŀέ 

Figure 5.20 

 

 

input the numbers л ƻƴ άCǊƻƳέ ŀƴŘ мл ƻƴ ά¢ƻέΣ ŀŎŎŜǇǘ ǘƘŜ ŘŜŦŀǳƭǘ ƻŦ м ƻƴ ά{ǘŜǇέ ŀƴŘ ŎƭƛŎƪ ƻǾŜǊ άhYέ  

Figure 5.21 

 

 

you will get have the following sequence of numbers 

 

 

 

 



 

Chapter 5 Page 11 
 

Figure 5.22 

  

nƻǿΣ ƭŜǘΩǎ ŀǎǎƛƎƴ ǇǊƻōŀōƛƭƛǘƛŜǎ ǘƻ ǘƘŜ ŎƻǊǊŜǎponding number of successes. Double click at the right of the 

ŎƻƭǳƳƴ ά{ǳŎŎŜǎǎŜǎέ ŀƴŘ ŀŘŘ ŀ ƴŜǿ ŎƻƭǳƳƴΦ [ŀōŜƭ ƛǘ ŀǎ tόȄύΣ ŀƴŘ ŎƘƻƻǎŜ άCormulaέ from the menu 

ά/ƻƭǳƳƴ tǊƻǇŜǊǘƛŜǎέΣ ǘƘŜƴ ŎƭƛŎƪ ƻǾŜǊ ά9Řƛǘ CƻǊƳǳƭŀέ ŀǎ Ŧƻƭƭƻǿǎ 

Figure 5.23 

 

 

from the list of functƛƻƴǎ ŎƘƻƻǎŜ άDiscrete tǊƻōŀōƛƭƛǘȅέ ŀƴŘ ǘƘŜƴ ŎƘƻƻǎŜ ά.ƛƴƻƳƛŀƭ tǊƻōŀōƛƭƛǘȅέ ŀǎ 

follows: 
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Figure 5.24 

 

 

type 0.5 over άpέΣ ǘȅǇŜ мл ƻǾŜǊ άnέΣ  ŀƴŘ ǎŜƭŜŎǘ ά{ǳŎŎŜǎǎŜǎέ ŦƻǊ άxέ ŀǎ ŦƻƭƭƻǿǎΣ ǘƘŜƴ ŎƭƛŎƪ άOKέ on this 

window and on the next window 

Figure 5.25 

 

You will get the following results 
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Figure 5.26 

 

 

These are the probabilities for the corresponding number of successes; you can verify that the sum of 

the numbers at the first column is 1 as required but the theory. To do these computations choose 

ά¢abƭŜǎέ ŀƴŘ ά¢ŀōǳƭŀǘŜέ as we did before (procedure not shown, please ask your instructor if you need 

some help). Next, we would like to compute the cumulative probability at the next column, to do this, 

double click at the space at the right ǎƛŘŜ ƻŦ άtόȄύέΣ Ŏhange the name for the new column to ά/ǳƳǳƭŀǘƛǾŜ 

tǊƻōέΣ ǎŜƭŜŎǘ άCƻǊƳǳƭŀέ ŀƴŘ ά9Řƛǘ CƻǊƳǳƭŀέ ŀǎ ǿŜ ƘŀǾŜ ŘƻƴŜ ōŜŦƻǊŜΦ 

Figure 5.27 

 

 

 ¢ƘŜƴΣ ǎŜƭŜŎǘ ά5ƛǎŎǊŜǘŜ tǊƻōŀōƛƭƛǘȅέ ŦǊƻƳ ǘƘŜ ƭƛǎǘ ƻŦ ŦǳƴŎǘƛƻƴǎΣ and ά.ƛƴƻƳƛŀƭ 5ƛǎǘǊƛōǳǘƛƻƴέ ŦǊƻƳ ǘƘŜ ŘǊƻǇ 

down menu as follows: 
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Figure 5.28 

 

 

fill the same information as before, 0.5 for p, 10 for n and ŎƘƻƻǎŜ ǘƘŜ ǾŀǊƛŀōƭŜ άSuccessesέ ŦƻǊ x, as 

follows 

Figure 5.29 

 

 

cƭƛŎƪ ƻǾŜǊ άhYέ on this window and the next window and you will see the results: 
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Figure 5.30 

 

you can see that the third column is the cumulative probability for the binomial distribution. The last 

number at the list is 1, as expected (it is the sum of all the previous probabilities). 

3- Simulate binomial probabilities for flipping a coin 10 times, keeping track of the number of 

heads. 

Open a new data table as described in Figure 5.1. Then right click over the shaded area to the left of 

column and select add rows 

Figure 5.31 

 

type 1000 at the dialog box and click OK 
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Figure 5.32 

 

you will see many rows with a dot. Next, rƛƎƘǘ ŎƭƛŎƪ ƻǾŜǊ ǘƘŜ ƘŜŀŘƛƴƎ ƻŦ ά/olumn мέ ŀƴŘ ǎŜƭŜŎǘ ά/ƻƭǳƳƴ 

LƴŦƻέ ŀǎ ƛƴ ŦƛƎǳǊŜ рΦнΦ ¢ƘŜƴ ŎƘŀƴƎŜ ǘƘŜ ƴŀƳŜ ǘƻ ά{ƛƳǳƭŀǘƛƻƴέΣ ŎƭƛŎƪ ƻǾŜǊ ǘƘŜ ōƭŀŎƪ ǘǊƛŀƴƎƭŜ ŀǘ ǘƘŜ ōǳǘǘƻƴ 

ά/ƻƭǳƳƴ tǊƻǇŜǊǘƛŜǎέ ŀƴŘ ǎŜƭŜŎǘ ΨCƻǊƳǳƭŀέΣ ǘƘŜƴ ŎƭƛŎƪ ƻǾŜǊ ά9Řƛǘ CƻǊƳǳƭŀέ ŀǎ ǎƘƻwn 

Figure 5.33 

 

ŎƭƛŎƪ άOKέΣ ǘƘŜƴ {ŜƭŜŎǘ άwŀƴŘƻƳέ ŦǊƻƳ άCǳƴŎǘƛƻƴǎ όƎǊƻǳǇŜŘύέ ŀƴŘ ŎƭƛŎƪ ƻǾŜǊ άwŀƴŘƻƳ .ƛƴƻƳƛŀƭέΣ ǘȅǇŜ 

the parameters of the ǎƛƳǳƭŀǘƛƻƴΣ мл ŦƻǊ άnέ ŀƴŘ лΦр ŦƻǊ άpέ ŀǎ ǎƘƻǿƴ 
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Figure 5.34 

 

 

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

Figure 5.35 

 

 

Here you have 1,000 simulations for 10 trials each, the numbers that you see there are the number of 

successes for each experiment ƻŦ мл ǘǊƛŀƭǎΦ bƻǿΣ ƭŜǘΩǎ ǎǳƳƳŀǊƛȊŜ ǘƘŜǎŜ ǊŜǎǳƭǘǎ ǳǎƛƴƎ ǘƘŜ ƻǇǘƛƻƴ ά¢ŀōƭŜέ 

ŀƴŘ ǎŜƭŜŎǘ ά¢ŀōǳƭŀǘŜέ ŦǊƻƳ ǘƘŜ ŘǊƻǇ Řƻǿƴ ƳŜƴǳ 


