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Learning Outcomes 

   After studying this chapter, you will: 

 Understand selected discrete distributions and how to use them to 

calculate probabilities in real-world problems. 

 Understand selected continuous distributions and how to use them to 

calculate probabilities in real-world problems. 

 Be able to explain the similarities and differences between distributions 

of the discrete type and the continuous type and when the use of each 

is appropriate. 
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 Variable:  is a characteristic of population or sample that is of 

interest for us and assumes different values for different elements 

 Random Variable: is a numerical measure of the outcome from a 

random experiment, so its value is determined by chance.  

 We use capital letter , like X, to denote the random variable and use 

small letter x to list the possible values of the random variable. 

 Example: A single die is cast, X represents the number of dots 
showing on the die and the possible values of X are  x=1,2,3,4,5,6. 

 

 A discrete random variable:  is a random variable that has values 

that has either a finite number of possible values or a countable 

number of possible values.  

 A continuous random variable:  is a random variable that has an 

infinite number of possible values that is not countable 
 

STA 231: Biostatistics                                     

Dr. Ahmed Jaradat, AGU 3/2/2017 



4 

4.2  Probability Distributions for    

Discrete Random Variables 

 Definition: 

The probability distribution of a discrete random variable is a table, 

graph, formula, or other device used to specify all possible values of a 

discrete random variable along with their respective probabilities. 

P(X = x).  

 

 The Cumulative Probability Distribution of X, F(x): 

It shows the probability that the variable X is less than or equal to a 

certain value, P(X  x).  

 F(x)= P(X  x).  
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Frequency Number of Programs 

62 1 

47 2 

39 3 

39 4 

58 5 

37 6 

4 7 

11 8 

297 Total 

P(X=x) 

0.2088 

0.1582 

0.1313 

0.1313 

0.1953 

0.1246 

0.0135 

0.0370 

1.0000 

P(X=1)=62/297 

             =0.2008 

P(X=2)=47/297 

             =0.1582 

P(X=3)=39/297 

             =0.1313 

. 

. 

 

P(X=8)=11/297 

             =0.0370 

Example 4.2.1 Page 94 
In an article appearing in the journal of the American Dietetic Association looked at 

food security status in families. The purpose of the study was to examine hunger 

rates of families with children. The participant were asked how many food 

assistance programs they had used in the last 12 months.  

Let X be the number of food assistant programs  used by the study subjects.        

Probability  distribution of the programs utilized by families among the subjects  
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F(x)= P(X≤ x) 

0.2088 

0.3670 

0.4983 

0.6296 

0.8249 

0.9495 

0.9630 

1.0000 
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Graphical representation of the probability distribution  
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Properties of probability distribution of discrete random variable. 

1. The probability of each value of the discrete random variable is 

between 0 and 1, inclusive, 0  P(X=x)  1 

2. The sum of all the probabilities is 1.  

3. P(a  X  b) = P(X  b) – P(X  a-1)  

4.  P(X < b) = P(X  b-1)  

 

 

 

 



Example 4.2.2-4.2.7  Pages 96-98: (Use Table in Example 4.2.1) 

 Example 4.2.2 :  What is the probability that a randomly selected family will be 

one who used three assistance programs?  

0.1313 

 Example 4.2.3 :  What is the probability that a randomly selected family used 

either one or two programs? 

0.3670 

 Example 4.2.4 :  What is the probability that a family picked at random will be 

one who used two or fewer assistance programs? 

0.3670 

 Example 4.2.5 :  What is the probability that a randomly selected family will be 

one who used fewer than four programs? 

0.4983 

 Example 4.2.6 :  What is the probability that a randomly selected family used 

five or more programs? 

0.3704 

 Example 4.2.7 :  What is the probability that a randomly selected family is one 

who used between three and five programs, inclusive? 0.4579 
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Mean and Variance of Discrete Probability Distribution 

 The mean of  the random variable X,  (is also called the 

expected value, dented as E(X)), is defined as: 

 

    E(X)= µ   

           = ∑all x  x. P(X=x)  

The variance of  the random variable X, denoted by 2 is 

defined as: 

Var(X) = σ2  

         = ∑all x (x-µ)2 .P(X=x)  

         = ∑all x x
2 .P(X=x) - µ2  
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Example:  The number of patients seen in the ER in any given hour is a 

random variable represented by x. The probability distribution for X is: 

 

 

 

 

1 a. Exactly 14 patients arrive.  

1 b.  At least 12 patients arrive.  

1 c.  At most 11 patients arrive.  

2. Compute the mean and variance of X 

E(X)=µ  = ∑all x  x. P(X=x) =11.3  

Var(X) = σ2 = ∑all x x
2 .P(X=x) - µ2 =129.5-(11.3)2=1.81 

 

 

 

x 10 11 12 13 14 Total 

 P(X=x) 0.4 0.2 0.2 0.1 0.1 1.0 

P(X=14)=0.1 

P(X12)=0.2+0.1+0.1=0.4 

P(X11)=0.4+0.2=0.6 
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X.P(X=x) 4 2.2 2.4 1.3 1.4 11.3 

X2. P(X=x) 40 24.2 28.8 16.9 19.6 129.5 



3/2/2017 

STA 231: Biostatistics                                        

Dr. Ahmed Jaradat, AGU 10 

Phrase Math Symbol 

At least  

More than or (Greater than) > 

Fewer than or (Less than)  < 

No more than  

Exactly = 


