
Chapter 11:  Inference for Distributions

11.1 - Inference for the Mean of a Population

CI and tests of significance for the mean µ of a normal population:
are based on the distribution of the sample means
sampling distribution has µ as its mean
spread of sampling distribution depends on sample size and σ

Still creating confidence intervals and performing significance tests
will test for mean of single population (11.1)
also will compare means of two populations (11.2)

In Chapter 10, we assumed a σ, 
we will not normally know σ so we will estimate 
this will change some of the details of our tests and CI
the interpretations will be the same

Still need to meet the same two conditions:
unbiased sample (SRS) - VERY important
population is N(µ,σ) with both µ and σ unknown

Sample mean     has N(µ,σ/     ) and since we don't know σ, we use the 
sample standard deviation, which is called standard error: s.

Now: estimate        using:          , which we call the standard error of the 
sample mean     

t distribution
when we know σ, we base confidence intervals and signif. tests on the 
one-sample z statistic.  When we don't know σ, we substitute standard 
error s/      of     for its standard deviation σ/      .  

The distribution for the resulting "t" does not have a normal distribution, but 
a new distribution called a t distribution which has more tail probability and 
less central probability due to the larger estimated spread. 

(SEM or SE  )



Instead of a one-sample z statistic and a normal distribution for 
calculating probabilities, 

we will use a one-sample t statistic and the t distribution:

has the t distribution with n-1 degrees of freedom

the degrees of freedom is directly related to sample size.  As sample 
size increases, degrees of freedom increase and the t distribution 
approaches normal.

we write: t(k) for 
t distribution with 
k degrees of 
freedom

Good to know:

- when the sample size is large, there is very little variation caused by
  substituting s for σ

- when the sample size is less than 40, you must display your data and
  analyze it for any signs that the population it represents might not be
  normally distributed.  Good displays and discussion points are:

* box plot (good for checking outliers)
* stemplot or dotplot (excellent for displaying smaller sets of data)
* histogram (better for larger data sets)
* normal probability plot (should use as a secondary check of

       normality when roughly linear - very good for assessing skewness)

- when the data is collected from a matched pairs design, the difference
  between the measures for each pair becomes the single observation
  for each subject and 1-sample t procedures are used.

- when calculating power or Type II error, use t* to solve for    in the Ho
  distribution, but then use z formula and normalcdf for calculating the 
  probabilities in the Ha distribution.



Guide to Confidence Interval - unknown σ (1 sample t-interval)

purpose parameter population

in context

3.

4.  I am ___% confident that the true mean ________ of __________ 
     lies between _____ and _____.    

2.  Since σ is unknown, I will construct a 1 sample t-interval
- Condition 1:  need an unbiased sample 

* If SRS, then OK.  
* If random or not specified, then address the issue of potential
  bias in your results

    - Condition 2:  need an approximately normal population 
* n < 15 - display data, must be single peaked and approx.

      symmetrical.  No skew or outliers.  If there are, it must be
  mentioned as a major issue in generalizing your results to the
  population. 
* n between 15 and 39 - display data, minor skew is OK, but no
  outliers.  If outliers or significant skew, then same as above.

    * n at least 40 - no need to display data.  CLT will guarantee an
           approximately normal sampling distribution.

1.  I want to estimate the true mean __________ of ________________.

µ (<,>,   )

purpose parameter population

1.  I want to test the claim that the true mean ___ of ______________
     is (<,>,or   ) than the assumed truth.  I suspect it is _____.
     (Creative license with this wording is OK as long as it includes Ho
     and Ha in words (including population and parameter) and then is 
     followed with symbols.)

Ho:    = ___ Ha:                 ___µ

in context

p-value4.  With a p-value of ______ (connect p to α) I have strong enough
     evidence to reject Ho (p<α) OR I don't have strong enough
     evidence (p>α), so I fail to reject Ho  and conclude ____________. 

p-value3.

2.  Since σ is unknown, I will perform a 1 sample t-test
- Condition 1:  need an unbiased sample 

* If SRS, then OK.  
* If random or not specified, then address the issue of potential
  bias in your results

       - Condition 2:  need an approximately normal population 
* n < 15 - display data, must be single peaked and approx.

         symmetrical.  No skew or outliers.  If there are, it must be
  mentioned as a major issue in generalizing your results to the
  population. 
* n between 15 and 39 - display data, minor skew is OK, but no
  outliers.  If outliers, then same as above.

    * n at least 40 - no need to display data.  CLT will guarantee an
           approximately normal sampling distribution.

Guide to Significance Test - unknown σ (1 sample t-test)

remember to double 
the probability for a 
2 sided test.




