Chapter 14 – Binominal Distributions
How does one recognize when a distribution is binomial or is this the binomial setting?

1. There are a fixed number,  of observations
2. The  observations are all independent.  Recall this means that the result of one observation does not change the probabilities that are assigned to other observations.
3. Each observation falls into one of two categories – these categories are call “success” or “failure”.  
4. The probability of success, call it , is the same for each observation.

What is a binomial distribution?

If  counts the number of successes in the binomial setting (described above), then follows a binomial distribution with  observations and probability of success   The possible values for  are whole numbers from 0 to    are called parameters.

How do we calculate binomial probabilities and find the binomial distribution?

1. Using Excel:  Binomial pdf is 
	Binomial cdf is 

2. On TI calculator: Binomial pdf is 
Binomial cdf is 

3. Binomial Formula: (note: you do not need to know this for test.  You can compute these probabilities on your calculator)

The probability of  successes in a binomial distribution is 

Note that 

4. Find the distribution of a binomial random variable (list all values and corresponding probabilities).

5. Find the mean and standard deviation of a binomial random variable.  The general formula is 

If binomially distributed, then the mean, variance and standard deviation are given by
	Note:  you will need to know these formulas for the test.
6. Know when you can use the normal approximation to the binomial distribution and how to calculate probabilities.  Suppose that a count  has a binomial distribution with  observations and success probability   When  is large, the distribution of  is approximately Normal,   As a rule of thumb, we will use the Normal approximation when  is large enough so that  and 

Some Problems: 
1. Are the following Binomially distributed? (do you recognize the binomial setting here?) 
2 outcomes, n fixed, trials independent, p constant

X is the proportion of people in a random sample in favor of stem cell research. 
X is the number of people in favor of stem cell research in a random sample of 500 people. 
X is the number of failures in 4 dental implants, if each one has a 5% probability of failing.
X is the number of bad apples in a delivery from a farm
X is the glucose level in the blood of a random sample of 50 people
X is the number of accidents on a stretch of road in 24 hours.
X is the number of cases of flu in a family of 4 in a winter
2. Ex: Sickle cell anemia is a disease in which the blood produces abnormal hemoglobin; it largely affects people of African ancestry. Some people are carriers of the disease and produce both normal and abnormal hemoglobin. They are generally healthy, but if two carriers have a child, the child has a 25% probability of having the disease. Siblings having the disease are independent events.[footnoteRef:1]  [1: ] 

a.  If both parents are carriers, express the number of children in a family of two children with the disease, D, as Binomial distribution and find its distribution (pdf).  
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What is the sample space for D? What are the corresponding probabilities? These two put together make up the distribution of D.
What is the mean of D? 	What is the standard deviation of D? 
Find P(D < 1) and P(D  . These values are different with discrete random variables.
b.  If both parents are carriers, let X be the number of children in a family of 10 children with the disease.  Find the probability that more than 5 children have the disease.  Find the probability that between 5 and 8 children have the disease?  
c. What is the mean of X?  What is the standard deviation of X?
[bookmark: _GoBack](example):  Multiple-choice tests. Here is a simple probability model for multiple-choice tests. Suppose that each student has probability p of correctly answering a question chosen at random from a universe of possible questions. (A strong student has a higher p than a weak student.) Answers to different questions are independent. Jodi is a good student for whom p = 0.75. 
(a) Find the probability that Jodi gets exactly 70 questions correct on a 100-question test. Is the number of questions correct, X, a binomial random variable here? 




(b) Find the probability that Jodi Scores between 70% and 80% on a 100-question test.  




(c) Find the probability that Jodi Scores more than 70% on the 100-question test.




(d) Is the normal approximation appropriate here?   Use the Normal approximation to find the probability that Jodi scores between 70% and 80% on a 100-question test. Compare your answer to part b. First you must find the mean and standard deviation of X. 



(e) If the test contains 250 questions, what is the probability that Jodi will score between 70% and 80%?  Use both Binomcdf and Normcdf and compare your answers.  As n increases, do these values seem to get close?  First, find out how many questions she would get correct if her score was between 70% and 80%.



Also note that Jodi’s score on the longer test is more likely to be close to her “true score.”




