DISCRETE vs. CONTINUOUS

BASIC DEFINITION

Continuous = things you measure

Discrete = things you count
OFFICIAL DEFINITION

Continuous
·
data can take on any 
value—including fractions 
and decimals
·
You can zoom in as close as you want for accuracy.

Discrete
·
data can take on only 
specific values
·
usually only whole numbers
· 
sometimes only specific fractions
·
You can’t zoom in to get more accurate

It is easy to find the mean for discrete distributions.

This is often called expected value or mathematical expectation.
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· Multiply each value times the probability of getting that value.

· Add up the products.

Example:

Suppose the odds of winning a particular lottery game are as follows:



1/25,000 

(
$5,000



10/25,000

(
$1,000



100/25,000
(
$100



1000/25,000
(
$10



10,000/​25,000
(
$1
What are the average winnings of people who play this lottery game?

On your calculator, enter:

1 / 25000 * 5000 + 10 / 25000 * 1000 + 100 / 25000 * 100 + 1000 / 25000 * 10 + 10000 / 25000 * 1 

1.8

The mean winnings are $1.80

(It’s probably a $2 ticket.)

Binomial Events

· Have only 2 possible outcomes

· Called “success” and “failure”
· The outcomes don’t necessarily have to be good and bad, though.

· Anything that can be expressed as a yes/no question is a binomial event.

· Because there are only 2 
possible outcomes, binomial events are a kind of discrete event.
Examples of binomial events:

· Is a child a boy or a girl?

· Is a lottery ticket a winner or a loser?

· Is a student in this class registered for “Statistics” or “Business Statistics”?

· If you draw a card, is it a face card?

Typical binomial problem:

· If you do something a certain number of times, what is the probability you will have some particular number of successes?

Binomial probability formula:


P(r/n) = (nCr)(pr)(qn-r)

· Probability of “r” successes in “n” trials

· r = # of successes

· n = # of trials

· p = probability of success (on any given trial)

· q = probability of failure

q = 1 – p

Example:

In a family of 5 children, what is the probability 4 of them are boys?


n = 5


r = 4


p = .5


q = .5

P (4 out of 5 ) = 5nCr4*.5^4*.5^1
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 … so about 16% of the time

Example

A fair die is cast four times.  Find the probability of getting exactly two 6’s.


n = 4


r = 2


p = 1/6 or .16666667


q = 5/6 or .83333333

On most calculators, type:

4nCr2*.16666667^2*.83333333^2

= .11574

So about 12% of the time

There is an alternative way to do problems like this as well, which is probably easier.

	On your calculator, find the distribution 

(2nd – DISTR) menu.

In the menu, scroll until 

you find the choice 

“binomialpdf(”
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Press ENTER, and in the parentheses put n, p, and r separated by commas.

Press ENTER again, and you immediately have your answer.
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Example

A company claims that 60% of people prefer its new chicken soup to the competition.  To test this claim a consumer researcher gives a blind taste test to 5 people.  Each person is given the new soup and the competition, and they should be equally likely to pick either brand of soup.  What is the probability that at least 60% of the people (that is 3, 4, or 5 people) prefer the new kind of soup?


n = 5


r = 3, 4, or 5


p = ½ or .5


q = ½ or .5

We’ll work out the probability for 3, 4, and 5 separately and then add up the answers.

3
(

5nCr3*.5^3*.5^2 
= .3125

4
(
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= .15625

5
(

5nCr5*.5^5*.5^0 
= .03125

It’s 3 OR 4 OR 5, so ADD

.3125 + .15625 + .03125




= .5

… So they’d get this result by chance half the time.

EXAMPLE

Suppose that 30% of the restaurants in town are in violation of the state health code.  If a health inspector randomly inspects 5 restaurants in town, what is the probability that …

a. none of the restaurants will be found to be in violation?

5nCr0*.30^0*.70^5



= .16807

b. just one restaurant will be cited for violation of the health code?

5nCr1*.30^1*.70^4



= .36015

c. at least two restaurants are found to be violating the health code?

The easiest way to do this is to realize this means NOT 0 or 1.  So take the previous answers and subtract from 1.

1 – .16807 – .36015 = .47178

EXAMPLE

Suppose 60% of candidates support a bill that is currently in Congress.  If a TV news reporter interviews 7 people on the street, what is the probability 3 or fewer of those people support the bill?

· You could do this problem by working out r = 0, 1, 2, and 3, and then adding up the results.

· It’s easier to use another feature on your calculator.

· Go into the distributions menu, and find “binomcdr”.  (The “c” stands for “cumulative” and gives the range of values up to and including a given value of r.)
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· You enter things pretty much the same way you would with the “binompdf” feature.
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· So there’s about a 29% chance that 3 or fewer would support of the bill.

Again, it’s binompdf to find one specific value and binomcdf to find the sum of all values up to a specific number.

The quick method again (which doesn’t require knowing the formula) is:

· DISTR

· Scroll to find binompdf (1 value r = #) or binomcdf (range of values r < #)

· Put n, p, and r in parentheses (separated by commas)
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