IV. Discrete Random Variables and Probability Distributions

Variable – characteristics that varies from one person to another

- ex: age of students in class

Random Variable:   a quantitative variable whose values depend on chance


Ex: number showing on a roll of a die


Ex: Sum of the dice when a pair of dice is rolled


Ex: Lifetime of a 9 volt battery


Ex: 


simply – a numerical outcome of a random experiment

We’ll focus on discrete random variables, called discrete RV’s, whose values are finite or countable, and we’ll use X, Y, Z to denote an RV.

Discrete Random Variable: a random variable whose possible values form a set of numbers that is countable

Ex:
X = age of randomly selected student


(X=22) denotes the event a selected student is age 22


P(X=22) is the probability a randomly selected student is 22


What is P(X>22)?

Probability Distribution: a listing of the possible values and corresponding probabilities of a discrete random variable

Ex: a discrete RV has finite possible outcomes with each outcome having probability pi
	xi
	x1
	x2
	x3
	x4

	P(X=xi)
	p1
	p2
	p3
	p4


where 0 ≤ pi ≤ 1 and  
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Big X -  the random variable

little x – specific value that X
Ex: Toss a coin 3 times

so  the sample space is 

Let X = the number of heads when 3 coins are tossed

X is a discrete random variable with possible values 0,1,2,3

Probability distribution of X

	xi
	0
	1
	2
	3

	P(X=xi)
	
	
	
	


P(X = 2) = 


- “the probability X is 2”

P(X ≤ 2) = 


“the probability that x is less than or equal to 2”

equivalently

P(X ≤ 2) = 1 – P(X > 2) = 

Probability Histogram: graphical display of the probability distribution

Ex: using previous distribution.  Construct the histogram

___________________________________________

V. Mean of a Discrete Random Variable

Recall the population mean, or mean of the variable x.       
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We will generalize this to for use with random variable X.

Mean of a Discrete Random Variable x is called the Expected value of x:
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Ex: Compute the mean

	xi
	0
	1
	2
	3

	P(X=xi)
	1/8
	3/8
	3/8
	1/8


Law of Large Numbers (part 2) – In a large number of independent observations of a random variable X, the average value of those observations will approximate µ.  The larger the number of observations, the closer the sample mean tends to µ.

Standard Deviation of a Discrete R.V. measures the spread of the distribution
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Ex: Compute the standard deviation.

	xi
	0
	1
	2
	3

	P(X=xi)
	1/8
	3/8
	3/8
	1/8


Ex: 20% of students like statistics. Select 3 students at random.  Let X= the number of selected students that like statistics.  Construct the probability distribution, and find the expected number of students that dislike statistics

VI. Binomial Probability Distribution 

Trial – one repetition of an experiment


Ex: each flip of a coin

A Bernoulli Trial: Repeated trials of an experiment are called Bernoulli trials if the following are satisfied.

1) Each trial has 2 possible outcomes: s for success and f for failure

2) Each trial is independent of the others

3) The probability of a success is the same for each trial, the success probability is denoted p, and the probability of failure is  q =

Ex: 
-flip of a coin


-rolling a die


-amount of time on a test

-we can turn most situations into Bernoulli trials if we turn the experiment into a success/failure situation

We can find the probability of having any number of successes in n Bernoulli trials by making an extension of repeated Bernoulli trials called the Binomial.

The Binomial Experiment

 X is a binomial random variable if X is the number of success in n repeated Bernoulli trials.  The Binomial distribution gives probabilities for values X=x.


A Binomial Experiment must satisfy the following four conditions:

(1) There are exactly n identical trials

(2) Each trial has only two possible outcomes: Success of Failure

(3) The probability of success (p) and failure (1-p) remains constant from trial to trial

(4) Each trial is independent

Ex: Consider the experiment of flipping a coin five times.  What is the probability that exactly three heads are observed in this experiment.  Is this a Binomial Experiment?  What does the distribution look like? 

 - identify p and n and use Table I – Appendix C2

Ex: Are the heights of 20 randomly selected students a binomial experiment?

Ex: Is the sum on the face of two die a binomial experiment?

Ex: Consider the experiment with n=11 and p=.7, where x=number of successes.  Find the probability that (a) x=3 (b) x=7

To find all the Binomial probabilities we must use the Binomial Probability Tables in your text.

Ex: Laetrile is a drug thought to cure cancer 30% of the time. Five people were given the drug.  Find the probability that 0, 1, 2, 3, 4, 5 of the patients were cured. What is the probability that at least one person is cured?

Binomial Mean and Standard Deviation

The mean and standard deviation of a binomial random variable with parameters n and p are:
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Ex: Suppose it is known that 22% of American children live below the poverty level.  Suppose we randomly select 300 children.  What is the mean and standard deviation of the random variable x?

PAGE  
5

_1252518487.unknown

_1252519222.unknown

_1252521496.unknown

_1252521524.unknown

_1252519458.unknown

_1252518612.unknown

_1252432834.unknown

