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4-2: Random Variables
· Random variable: a variable (typically represented by x) that has a single numerical value, determined by chance, for each outcome of a procedure
· Probability distribution: a graph, table, or formula that gives the probability for each value of the random variable
· Discrete random variable: a random variable that has either a finite number of values or a countable number of values, where “countable” refers to the fact that there might be infinitely many values, but they canbe associated with a counting process
· Continuous random variable: a random variable that has infinitely many values, and those values can be associated with measurements on a continuous scale without gaps or interruptions
· Probability histogram: similar to a relative frequency histogram but the probabilities are found on the vertical scale instead of relative frequencies… this is based on actual sample results
· Requirements for a probability distribution:
1. P(x) = 1 where x assumes all possible values, that is, the sum of all probabilities must be 1
2. 0 ≤ P(x) ≤ 1 for every individual value of x, that is, each probability value must be between 0 and 1, inclusive
· A probability histogram can give us insight into the nature or shpe of the distribution but we can often also find the mean, variance and standard deviation of data:
1. Mean for a probability distribution: 
2. Variance for a probability distribution: 
3. Variance for a probability distribution (2):
4. Standard deviation for a probability distribution: 
NOTE: Evaluate  by first squaring each value of x, then multiplying each square by the corresponding probability P(x), then adding
· Round-off rule for , σ, and σ2: round results by carrying one more decimal place than the number of decimal places used for the random variable x. If the values of x are integers, round , σ, and σ2 to one decimal place
· Using probabilities to determine when results are unusual
· Unusually high: x successes among n trials is an unusually high number of successes if P(x or more) is very small (such as 0.05 or less)
· Unusually low: x successes among n trials is an unusually low number of successes if P(x or fewer) is very small (such as 0.05 or less)
· Expected value: the expected value of a discrete random variable is denoted by E and it represents the average value of the outcomes. It is obtained by using this formula: 

4-3: Binomial Probability Distributions
· Binomial probability distribution: results from a procedure that meets the following requirements:
1. The procedure has a fixed number of trials
2. The trials must be independent (the outcome of any individual trial doesn’t affect the probabilities of the other trials)
3. Each trial must have all outcomes classified into two categories
4. The probabilities must remain constant for each trial



· Notation for binomial probability distributions: S and F (success and failure) denote the two possible categories of all outcomes; p and q will denote the probabilities of S and F, respectively, so:
P(S) = p		(p = probability of a success)
P(F) = 1 – p = q		(q = probability of a failure)

n 	denotes the fixed number of trials
x 	denotes a specific number of successes in n trials, so x can be any whole number between 0 and n, inclusive
p	denotes the probability of success in one of the n trials
q	denotes the probability of failure in one of the n trials
P(x)	denotes the probability of getting exactly x successes among the n trials
· Be sure that x and p both refer to the same category being called a success
· The binomial probability formula is a combination of the multiplication rule of probability and the counting rule for the number of arrangements of n items when x of them are identical to each other and the other n-x are identical to each other

4-4: Mean, Variance, and Standard Deviation for the Binomial Distribution
· Mean for a binomial distribution: 
· Variance for a binomial distribution: 
· Standard deviation for a binomial distribution: 
· Values are unusual if they lie outside of the following limits:
Maximum usual value =  + 2
Minimum usual value =  - 2
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