Lesson 8-2 Geometric Distributions
The Geometric Setting

· Each observation falls into one of just two categories, which for convenience we will call “success” or “failure”.

· The observations are all independent.  That is, knowing the result of one observation tells you nothing about the other observations.

· The probability of success, call it p, is the same for each observation.

· The variable of interest is the number of trials required to obtain the first success.

Rules for calculating Geometric Probabilities

If X has the geometric distribution with probability p of success and (1 - p) of failure on each observation, the possible values of X are 1, 2, 3, … .  If n is any one of these values, then the probability that the first success occurs on the nth trial is  
[image: image7.png](@) Find the probability that the family will get s first yo-yo with the third meal.
(®) Find the probability that the family will get its first yo-yo with the fifth meal

(c) What is the expected number of meals needed to get a yo-yo?
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If X is a geometric random variable with probability of success p on each trial, then the mean or expected value of the random variable, that is, the expected number of trials required to get the first success is 
What Can Go Wrong?

Make sure you check all four conditions for the geometric distribution before you proceed!
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[image: image5.png]Example 11: Let's go back to the example of the fast food restaurant. Again, there are three possible
toys (a car, a top, a yo-yo) given with the kids' meals, and the toys are placed in the meal bags at
random. Suppose the kid in the family has his heart set on getting 2 yo-yo, 5o the family will buy him
Kids’ meals until they get one with a yo-yo in it




[image: image2.png]Example: On the leeward side of the island of Oahu in the small village of Nanakuli, about 80% of the
residents are of Hawai'ian ancestry (The Honolulu Advertiser). Suppose you fly to Hawaf'i and visit
Nanakuli. What is the P(first villager you meet is Hawai'ian)? What is the P(you don't meet a Hawai'ian
until the second villager)? Etc?

Let X=# of villagers you must meet until you meet an actual Hawai'ian
PXX=1) =
PX=2) =
PX=3) =
P(X=4) =
PX=5) =




[image: image3.png]Find the probability it will take more than 4 villagers to meet a Hawafian.

Find the average number of villagers it will take to meet a Hawai'ian. How much variability it there in the
number or villagers required to meet a Hawai'ian?
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