Due 11/12/04


Assignment

Small samples, confidence intervals and histograms


It is human nature to want to draw conclusions from small collections of data. Science insists that one does so very carefully. First: There is lack of information. Second: The Central Limit Theorem doesn’t necessarily apply.
For a small sample, use of the t method requires an approximately normal distribution for the population. Without seeing the population, this criterion is impossible to check.

Histograms of small samples provide almost no information about shape.

The problem is the “Small Samples Paradox.”
Small Samples Paradox
Knowing the shape of the distribution for the population is essential before proceeding with the t methods for small samples. The distribution for the population is unavailable (if it were available, why would we bother with a sample?). Small samples tell us little about the shape of the distribution for the population.
What we need to know before proceeding to use the t method for small samples is what is most difficult to know.
If there were a large sample we could check the “nearly normal” condition. To check for normality we look at a histogram and boxplot and descriptive statistics: Is the distribution fairly symmetric? Are there no large outliers? Is it roughly unimodal? These questions can be answered reasonably well for a large sample.


Goals
· To convince you that small samples aren’t too effective at reproducing the shape of the population histogram.
· To learn how to get Minitab to obtain a t confidence interval.
· To check out some possible interpretations of confidence intervals.



Find the data at www.oswego.edu/~srp/stats/ssp.txt. Copy and paste it into Minitab. These are proficiency scores for 7th grade math students.
Obtain a histogram and descriptive statistics.

We will “pretend” this data is a population. Consequently the mean and standard deviation are parameters. Describe this distribution.
The distribution is ________________________ shaped with ( = ________ and ( = ________.

Now, obtain a random sample of size 24, placing your sample in an unused column. Random sampling was covered in a previous assignment. Some guidance is provided at www.oswego.edu/~srp/stats/MTB/RSample.htm.

Obtain a histogram and descriptive statistics for your sample.
I would ask you to describe the sample distribution with a shape, but it’s probably not that clear what the shape is. It’s better to describe the distribution with the 5-number summary.

	Min
	Q1
	Q2
	Q3
	Max

	
	
	
	
	


List your sample mean and standard deviation below. Nearest 0.0001.

The sample mean is 
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 = ____________; the sample standard deviation is s = ____________.

(If the sample mean and median Q2 are fairly close, you have a hint that the distribution is somewhat symmetric.)
Apply the one-sample t-interval procedure (page 367) to your sample data to estimate the population mean with 90% confidence. Write your result in the format used on the bottom line of page 368.

My 90% confidence interval is ____________ to ____________. (Nearest 0.0001.)
(These two numbers are the bounds of your interval.)
Check your result by having Minitab compute the interval. See www.oswego.edu/~srp/stats/MTB/1sti.htm for guidance.
Determine the following

1. The proportion of observations in your sample that lie within the bounds of your interval. (Just count and divide by 24.)
____________

2. The proportion of the population that lies within the bounds of your interval. (Counting will be very tedious. Use your knowledge of the population distribution to answer this.) 
____________

3. Does the sample mean lie within the bounds of your interval? 


YES
NO


4. Does the population mean lie within the bounds of your interval?

YES
NO

5. Wait to do this in class.
Find a partner. Compare your answers to your partner’s results. (Examine
your partners sample histogram. It probably doesn’t look much like yours.)
Does your partner’s sample mean lie within the bounds of your interval?
YES
NO
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