Math 10 Chapter 4 Notes: Discrete Random Variables

Note: Summary of formulas is at the end of the chapter in Collaborative Statistics: Text.

Skip the geometric and hypergeometric

Some Terms

· Random variable: describes outcomes of a statistical experiment

· Discrete random variable: you count the outcomes of a 

statistical experiment

· Discrete probability distribution function (pdf):

1. Each probability is between 0 and 1, inclusive

2. The sum of the probabilities is 1

Ex. 4-2 in TEXT.  Complete the pdf table.

Expected Value: “long term” average or mean, (
· ( =  ( x P(x)  

· Find the expected value for example 4-2 in TEXT

· Practice Part I in WORKBOOK

Binomial

· Bernoulli Trial: 2 outcomes – “success” or “failure”

· The probability of a “success” is p and “failure”, q.  p + q = 1

· Binomial experiment consists of counting the number of successes 

in one or more Bernoulli Trials

· Let X = the number of successes;  n = the number of trials;  

p = P(success) on any trial (p stays the same for any trial);  B = binomial
· Notation:  X ~ B(n, p)     n and p are parameters.

· Shortcut formulas:  ( = np     (2 = npq  ((2  is the variance)    ( = (npq
(( is the standard deviation)

Ex. John comes to class totally unprepared for a 20 question 

true-false quiz so he guesses randomly. 

Let X = the number of 

questions John guesses correctly (guessing correctly is a “success”).

X takes on the values 0, 1, 2, 3, …, 20.          

n = 20 questions; 

p = ½  (This is a true-false quiz.  John has a 50% 

chance of randomly guessing correctly on each question.) 

This problem has all the characteristics of a binomial.

· 20 Bernoulli trials (20 questions)

· P(success) = p stays the same on each Bernoulli trial

· Bernoulli trials are independent

X ~ B(n, p) ->  X ~ B(20, ½) 

(See the Workbook  (TI-83 & 86) and Text example (TI-83 & 86) 

for how to calculate binomial probabilities.)   

pdf for equals (=);  cdf for the inequality “less than or equal to” (()

1. Find the probability that John guesses 7 questions correctly. 

P(X = 7)  Use the pdf.   Parameter list (20,1/2,7)

2. Find the probability that John guesses 

at most 7 questions correctly.        P(X ( 7)   Use the cdf.  Parameter list  (20,1/2,7)

3. Find the probability that John guesses more than  7 questions correctly.  

P(X ( 7) = 1 – P(X ( 7).   Use 1 – cdf.   

4. Find the probability that John guesses 6 or 7 

questions correctly.  P(X = 6) + P(X = 7).   Use the pdf twice.  

Parameter lists (20,1/2,6) and (20,1/2,7)

· Ch. 4 Practice Part II in Collaborative Statistics: Workbook.  

To calculate the probabilities in the table (II #4), use the pdf  and parameter list (8,.32). Use the right arrow key to scroll through the 

probabilities.

Poisson

· Concerned with the number of times an event takes place in a particular interval.

· Used extensively in the field of reliability.

· Let X = the number of times the event takes place in a particular interval

· ( = the average in the particular interval   

· P = Poisson

Characteristics of a Poisson

· Interval

· Average is the parameter

Notation:  X ~ P(()   ( is the parameter.

Ex.  Suppose that the number of accidents that occur in a week at a particular intersection is, on the average, 1.  

The interval is one week.  

( = 1.  

Let X = the number of accidents 

that occur in a week at the intersection. 

X takes on the values  0, 1, 2, 3, … 

X ~ P(() -> X ~ P(1).  

1. Find the probability that 2 accidents occur in a week.  

Use the pdf.  Parameter list (1,2)

2. Find the probability that at most 1 accident occurs in a week.  Use the cdf.  Parameter list (1,1)

3. Find the probability that more than 1 accident occurs in a week.  Use 1 - cdf .  Parameter list (1,1)

· Ch. 4 Practice Part V Collaborative Statistics Workbook. 

To fill in the table (#5), use the parameter list (1/4,{0,1,2,3,4,5})

