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 - 
[image: image2.wmf]p

ˆ

- 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:

- 
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 is approximately normal for large n

· the mean of 
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 is p; 
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· the standard deviation of 
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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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where 
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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?

Confidence Intervals for One Population Proportion

Recall that p is the population proportion (unknown parameter) and 
[image: image16.wmf]p

ˆ

is the sample proportion (statistic calculated from the data), and for a sample of size n:

- 
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 is approximately normal for large n

· the mean of 
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 is p; 
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· the standard deviation of 
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And our Rule of thumb for n to be sufficiently large for 
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to be approximately normal, then



x>5 

and 
n-x > 5

must both hold true.

Equivalently {np>5 and  n(1-p)>5} must both be true.

One Sample z-interval procedure

Assumptions

1) simple random sample

2) x > 5 and n-x > 5

Step 1: For confidence level 1-( find z(/2 
Step 2: The confidence interval for p is
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where     
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Step 3: Interpret

Ex: Poll of 1010 employees was taken, 202 said they play hooky (fake call off at least once a year). Construct a 95% CI for the true proportion of employees who play hooky.

So n = 1010, and x = 202 and n-x is 808.  both are bigger than 5!

Step 1: 95% CI so (/2 = .025 , z.025 = 1.96

Step 2: 

Step 3: The interval (.1754, .2246) contains the true proportion of people who play hooky


  with confidence 95%

Margin of Error for 
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· the margin of error for the estimate of p is 

Ex: Our 95% margin of error above is

Sample size required for a given margin of error at the (1-() confidence level is

where 
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 is the best guess at p.

If you can’t make a guess, use 
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Ex: If we wanted to estimate the proportion of people who play hooky with a margin of error of .01 at 95% confidence level.

No prior info

If we guess that around 20% to 30% play hooky, choose the 
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Hypothesis test for one population proportion

Assumptions

1) simple random sample

2) Both npo and n(1-po) are 5 or greater (po is the value of the null)

Step 1: The null is Ho: p = po , the alternative is 

Step 2: define significance level (
Step 3: Compute the test statistic

Step 4: obtain the p-value using the z table

Step 5: If p-value < (, reject Ho in favor of Ha; otherwise do not reject Ho

Step 6: Interpret

Ex: A poll is conducted to see if the majority of people favor a bill banning hand-gun sales.  1250 people were sampled and 650 favored the ban. At the 5% significance level test to see if the majority of people favor the ban.

Here po = .5       by majority we mean more than 50%

Step 1:  Ho: p = .5 

-not true that the majority favor the ban


   Ha: p > .5

-majority favors the ban

Step 2: (=.5

Step 3:

Step 4:

Step 5: Since p-value > (, we don’t reject Ho
Step 5: The data is insufficient to say that the majority favor the ban

ie 
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 is not significantly different from po  H HHhh

_1265897694.unknown

_1265898126.unknown

_1265898374.unknown

_1266243645.unknown

_1266243686.unknown

_1265898440.unknown

_1265898347.unknown

_1265897891.unknown

_1192212184.unknown

_1192212837.unknown

_1192214164.unknown

_1192215787.unknown

_1265896521.unknown

_1192214354.unknown

_1192214025.unknown

_1192212508.unknown

_1192212624.unknown

_1192212179.unknown

