Chapter 8:  Section 8.1
Random Variable:  Assigns a number to each outcome of a random circumstance or equivalently a random variable assigns a number to each unit in a population.  

(The numerical outcome of a random circumstance.)  

1. Continuous Random Variable:  Can take any value in an interval or collection of intervals.

2. Discrete Random Variable:  Can take one of a countable list of distinct values.  
Ex.  For a book chosen off of a book shelf:

a) Weight:

b) # of Chapters

c) Width

d) Type of Book (0=Hardback, 1=Paperback)

Discrete Random Variables:

Let X=The Random Variable


k=a number the discrete random variable could 

            Assume


P(X=k):  The probability that X=k

Consider repeatedly rolling a fair die, and define the random variable:  

X=Number of Children until the first Girl is Born

*Theoretically X could equal any value from 1 to 
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What is the probability that k children are needed to get the first girl?

*Try a simpler problem first:

P(X=1)=(1/2)=(1/2)1
P(X=2)=(1/2)(1/2)=(1/2)2
P(X=3)=(1/2)(1/2)(1/2)=(1/2)3
P(X=k)=(1/2)(1/2)…(1/2)=(1/2)k

The Probability Distribution of a Discrete Random Variable:  

1. List all simple events in the sample space.

2. Find the probability for each simple event (often they are equally likely)

3. List the possible values for the random variable X and identify the value for each simple event.

4. Find all simple events for which X=k, for each possible value k.

5. P(X=k) is the sum of the probabilities for all simple events for which X=k.

Ex.  If you flip a coin, what is the probability of getting a 0, 1, 2, or 3 heads in 3 flips?  

Board Example

The Probability Distribution Function (pdf)  for a discrete random variable X is a table or rule that assigns probabilities to the possible values of a random variable X.

**Often we represent pdf’s with a bar graph.

Board Example

**Notice that the area of each bar gives the corresponding probability value because the width of each bar is 1 and the height of each is the corresponding probability**

Conditions for Probabilities for Discrete Random Variables

1. The sum of the probabilities over all possible values of a discrete random variable must equal 1.  
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2. The probability for any specific outcome for a discrete random variable must be between 0 and 1.
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Cumulative Distribution Function of a Discrete Random Variable (cdf).

For a random variable X the cdf is a rule or table that provides the probabilities 
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 for any real number k.

*Generally the term cumulative probability refers to the probability that X is less than or equal to a particular value.

Ex.  Cdf for # of Heads when flipping 3 coins.

Board Example

Ex.  Cdf for sum of 2 die.

Expected Value and the Lottery Example.  
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