Estimating the Population Proportion
Notation

p =  population proportion



p =   x  
the sample proportion (read:  p-hat)


        n

x = # of successes (recall binomial)



n = # of trials


q = 1 – p
the complement of the sample proportion


α =  Probability that the interval contains the true pop. prop.


1– α  =  Level of Confidence (be careful of how you interpret this!)


zα/2

the critical value for our confidence interval

Given this notation, then we can create (1–α)% confidence interval for the true population mean in the following way:

If the following assumptions are met:



1)
Fixed number of trials



2)
Trials are independent



3)
Two categories for the outcomes



4)
Probabilities remain constant for each trial



5)
np≥5 & nq≥5 


(1– α)% Confidence Interval for Population Proportion

  

With margin of error:    E  =  zα/2        p q





      n


The (1 – α)% CI for p is:
p  ±  E 

 which creates an interval for which one has 







a (1–α) level of confidence, that it contains 







the true population proportion.


This interval can be written in the form:
p – E  <  p  <  p + E    or  (p – E, p + E)

Now we will do a quick example so you can get the hang of the computation and then we will do an example with the data that you created in our last lab on random number generation and finding sample proportions.


Example:
A sample survey at ta supermarket showed that 204 of 300 




shoppers use Cent’s-Off coupons regularly.  Find a 99% 




confidence interval for the true population proportion of shoppers 



that use Cent’s-Off coupons.

Step 1:
Determine the values of:
n  = ________ 
&

x  =   _______


Step 2:
Calculate p  &  q

p = ________

&

q = ________

Step 3:Find α  [(1 – Level of confidence)]
α  =  _________

Step 4:
Find zα/2 by looking up in 
1)
large t, in t-table using two-tailed test for α






2)
use critical value for 99% listed on z-table






3)
look up (Level of Confidence) + α/2 in the 







body of positive z-value table
 (right-tail)







4)
look up α/2 in the body of the 







negative z-table (left-tail)

Step 5:
Calculate the margin of error

E  =   ___________

Step 6:
Give the confidence interval in interval notation
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