Math 217






Name: ______________________

Lab 8:  Sampling Distributions
Due:  _________________
Note:  “SRS” means “simple random sample.”  An SRS of size n is chosen in such a way that each subset of size n  in the population has an equal probability of being the chosen sample.  

You will need the Fast Food Data (Lab 4) for this lab.  Find the SPSS data file for fast food data, or re-import the data from the Excel file posted on vault.  (Save the Excel file, quit all applications, then start SPSS and open the Excel file.)
1. Sampling distribution of the sample mean
The sample mean, 
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, varies from sample to sample.  The distribution of 
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 values over all possible samples of the same size n from a population is called the sampling distribution of 
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.  One common problem in statistical inference is to use the mean of a sample to estimate the mean of the whole population.  Because the sample mean changes from sample to sample (sampling variability), this may seem like an unreasonable gamble; however, we can control sampling variability by taking large samples.  

Here is an example using an unrealistically small population (60 individuals) to illustrate the idea of sampling variability.
(a)  There are 60 individuals (fast food items).  This is our population.  X is the fat grams of a fast food item.  Use SPSS to make a histogram for the distribution of fat grams.
(b)  What is the population mean for X = fat grams? μ = _______

(c)  Is the population distribution of X approximately normal?  __________  Explain:

(e)  Use the Transform menu to choose random samples of a given size from the population.  

i. First you have to “seed” the random number generator:  
Transform > Random # Generators > Active Generator Initialization > Fixed Value > enter a number for the seed, for example, your six-digit birthday.

ii. Click Data > Select Cases

iii. Under Select, choose Random Sample of Cases.  Click the Sample button.

iv. Choose Exactly n (2) of the first N (60).  

v. Click Continue.

vi. Click OK.  

vii. Look at the Data View.  Slashes will appear in the case numbers of the cases not in the sample, and an indicator variable representing Filter will be attached to the end of the dataset.

viii. Right-click on the column heading for Filter, and choose Sort Descending.  The items in your random sample will now be at the top of the sheet.

ix. Find the mean fat grams for each sample of size n, using SPSS: Analyze > Descriptives (put fatg in the variables list) > OK.  Also count the number of Taco Bell items in each sample.  Record these values in the table below.
x. Repeat steps (ii) through (ix) until you have recorded information about 5 random samples each of sizes 2, 4, and 6.

Samples of size n = 2:

	Mean fat grams
[image: image4.wmf]x

:
	
	
	
	
	

	# of Taco Bell items:
	
	
	
	
	


Samples of size n = 4:

	Mean fat grams
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:
	
	
	
	
	

	# of Taco Bell items:
	
	
	
	
	


Samples of size n = 6:

	Mean fat grams
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:
	
	
	
	
	

	# of Taco Bell items:
	
	
	
	
	


(e)  In general, since 
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 is an unbiased estimator of the population mean, the mean of the sampling distribution of 
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is always 
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m

, the population mean.  In this example, whose population is all 60 fast food items, the mean of the sampling distribution of 
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(average fat grams) over ALL samples of the same size n is 
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m

= ____________  
(f)  In general, the variability of the sampling distribution of 
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(or any sample statistic) away from the population mean decreases as the sample size (n) increases.  Can you observe this in your tables above?  Are your sample means more consistently close to the population mean when n is larger?  __________
(g)  FACT:  
i. If the population distribution of X is approximately normal, or if the sample size n is large enough (at least 40 or so), then the sampling distribution of 
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WILL be approximately normal.  

ii. If the population is not approximately normal and the sample size n is small, then the sampling distribution of 
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will NOT be approximately normal.  
· Is the population of 60 fast food items normally distributed relative to X = fat grams? _________  
· Is n = 2, 4, or 6 a “large” sample size?  _________  
· Based on the FACT described above, what do you conclude about the sampling distribution of 
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for n = 2, 4, or 6 when X is fat grams for these 60 food items?
2.  Sampling distribution of the sample proportion
The sample proportion,
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, also varies from sample to sample.  The distribution of 
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 values over all possible samples of the same size n from a population is called the sampling distribution of
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.  A common practice in statistical inference is to use the proportion of a sample to estimate the proportion of the whole population.  
As with the sample mean, we can reduce sampling variability of 
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 by taking large samples.  

To calculate a proportion, we need a categorical variable measured on our population.  Consider the variable Restaurant and the category Taco Bell.  Our population remains the same as before:  60 fast food items.
Find the population proportion p of Taco Bell items in our population.  p = __________
(a) Refer to your sample information recorded on the previous page.  For each sample, you have the number of Taco Bell items and the sample size n.  Calculate the sample proportion 
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 of Taco Bell items for each sample.  Record your values in the table below.
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 for n = 2:
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 for n = 4:
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 for n = 6:
	
	
	
	
	


(b) A statistic (like sample proportion) is an “unbiased estimator” for a parameter (like population proportion) if the mean value of the statistic is equal to the parameter.  
In general, since 
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 is an unbiased estimator of the population proportion, the mean of the sampling distribution of 
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is always equal to p.  In this example, the mean of the sampling distribution of 
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(proportion of Taco Bell items in the sample) for any sample size is 
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m

= _______  

(c)  In general, what happens to the variability of the sampling distribution of 
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 (or any sample statistic) as the sample size (n) increases?  _____________________    


Do you observe this in your table above, as n increases from 2 to 6?  _______  
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