Population and Sample Proportions
Consider a population in which each member either has or does not have specific trait.

Population Proportion – p – the proportion of the entire population that has the trait


- these are equivalent to percentages


-calculated as
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where N = the population size and


X = the number of elements in the population with the trait of interest

 ex: 10% of University of Akron students are fine arts majors, so p = .1

Sample Proportion - 
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- proportion of a sample with the trait.

- Let n denote the sample size and x denote the number of members in the sample with the trait. (We call x the number of successes and n-x the number of failures.)

· So for a sample proportion
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Ex: Let this class be the sample, x is the number of fine arts students
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 is a variable, so it has a distribution.  Any guesses?

Sampling distribution of the sample proportion

For a sample of  size n:

- 
[image: image5.wmf]p

ˆ

 is approximately normal for large n

· the mean of 
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 is p; 
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· the standard deviation of 
[image: image8.wmf]p

ˆ

 is 


[image: image9.wmf]n

pq

n

p

p

p

=

-

=

)

1

(

ˆ

s

    
where q = 1-p
Note: 
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 is an unbiased and consistent estimator of p.
Unbiased – an estimator is unbiased if the mean of the estimator equals the population parameter.  We know that 
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Consistent – an estimator is consistent if the standard deviation of the estimator (the standard error) gets smaller as the sample size increases.  We can see that this is true because the n is in the denominator of the equation of the equation for 
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How big must n be to be large?


Rule of thumb



np>5

and 
n(1-p)>5

or  
x>5 

and 
n-x > 5

So if p=.9 and n=30, is n large?

Z value for 
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Ex: A company that makes car batteries claims that 80% of its batteries last for over 70 months.  A sample of 100 batteries was taken.
What is the probability that, of the 100 batteries sample, 90% last over 70 months?

What is the probability that a calculated sample proportion is within .05 of the assumed population proportion of .8?
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