Ch. 7: Estimates and Sample Sizes
§7.1 Overview
The best point estimate of the population mean is the same mean, because:


1)
It is more consistent, meaning that it has less variation, than any other 



estimator for the population


2)
It is an unbiased estimator of the population mean, meaning that it 



symmetrically estimates over and under the population mean.

However, a better estimate than a point estimate exists.  It is a confidence interval, which is likely to contain the true population mean, based upon Normal theory.

Here is how and what we will be doing in this chapter:

· We will use the standard normal distribution to define the confidence interval with, alpha (symbol:  α)  This is the probability that the true value of the mean is outside the interval created.

· We will say that the level of confidence/degree of confidence that the interval actually contains the mean is 1 – α.  What this means is that if we were to create 100 confidence intervals based upon 100 different samples, then we should expect 1 –α of those intervals to contain the true population mens.

§7.2 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 r.v. is in the tails of the dist.


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

Here are a couple more examples that we can work together or you can practice on your own.


Example:
In a random sample of 250 T.V. viewers in a certain area, 190 had 




seen a certain controversial program.  Find a 90% CI for the true 




population proportion.


Example:
A study is being made to estimate the proportion of voters in a 




sizeable community who favor the construction of a nuclear power 




plant.  It is found that only 140 of the 400 voters selected at 




random favor the project, find a 95% CI for the proportion of all 




voters in this community who favor the project.

Our knowledge of confidence intervals can also be used in a different way.  We can use it to calculate a sample size to poll in order to achieve a set level of confidence and margin of error.  This formula is found by solving the margin of error for n. 




n  =
  [zα/2]2 p q  





        E2
You may wonder why you would want to do this!  Here is a real life example of how I used it in my consulting work.  A large city wanted to conduct a survey to find out customer satisfaction with their garbage service.  They want me to come up with a plan for conducting the survey, so I asked them a few questions pertaining to margin of error and set a confidence level at a fairly hefty size of 90% (survey’s seldom achieve that great of level of confidence due to sampling errors).  With my calculation I indicated to them that they should poll around a thousand people (mind you this was in an area of around 100,000).


Example:
If your client wants a 90% confidence level and a margin of error 




equal to 0.2, calculate the sample size needed to ascertain that 90% 




confidence is achieved if a previous poll showed that p-hat was 




0.47.

*Note:  When a p-hat is not known, we use p-hat=q-hat=0.5.
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