Exercise Answers, Chapter 6
10. A population consists of the following seven observations
	Observation
	A
	B
	C
	D
	E
	F
	G

	Value
	4.0
	3.0
	5.0
	7.0
	4.0
	8.0
	11.0


a. Find the population mean and standard deviation.
Solution:

Collecting the two identical values, the probability distribution is

	x
	3.0
	4.0
	5.0
	7.0
	8.0
	11.0

	f(x)
	1/7
	2/7
	1/7
	1/7
	1/7
	1/7


The mean is 
      = 3(1/7) + 4(2/7) + 5(1/7) + 7(1/7) + 8(1/7) + 11(1/7) = 6
The standard deviation is 
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b. Create a table listing all samples of size n = 2. For each sample, find the sample mean 
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. Draw a histogram of the sampling distribution.
Solution:
Assuming sampling with replacement, there are 6x6 = 36 possible samples. These samples and their means are in the first two columns below. The probability of each sample is in the third column. Note that the third column sums to unity, because it is a probability distribution. By summing the fourth column, we can get the mean of the distribution. A much easier way is seen in answer (c) below.
	Sample

No.
	Sample
Values
	Sample
Mean 
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	Probability
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	1
	3,3
	3.0
	(1/7)(1/7)
	0.061224

	2
	4,4
	4.0
	(2/7)(2/7)
	0.326531

	3
	5,5
	5.0
	(1/7)(1/7)
	0.102041

	4
	7,7
	7.0
	(1/7)(1/7)
	0.142857

	5
	8,8
	8.0
	(1/7)(1/7)
	0.163265

	6
	11,11
	11.0
	(1/7)(1/7)
	0.22449

	7
	3,4
	3.5
	(1/7)(2/7)
	0.142857

	8
	3,5
	4.0
	(1/7)(1/7)
	0.081633

	9
	3,7
	5.0
	(1/7)(1/7)
	0.102041

	10
	3,8
	5.5
	(1/7)(1/7)
	0.112245

	11
	3,11
	7.0
	(1/7)(1/7)
	0.142857

	12
	4,5
	4.5
	(2/7)(1/7)
	0.183673

	13
	4,7
	5.5
	(2/7)(1/7)
	0.22449

	14
	4,8
	6.0
	(2/7)(1/7)
	0.244898

	15
	4,11
	7.5
	(2/7)(1/7)
	0.306122

	16
	5,7
	6.0
	(1/7)(1/7)
	0.122449

	17
	5,8
	6.5
	(1/7)(1/7)
	0.132653

	18
	5,11
	8.0
	(1/7)(1/7)
	0.163265

	19
	7,8
	7.5
	(1/7)(1/7)
	0.153061

	20
	7,11
	9.0
	(1/7)(1/7)
	0.183673

	21
	8,11
	9.5
	(1/7)(1/7)
	0.193878

	22
	3,4
	3.5
	(1/7)(2/7)
	0.142857

	23
	3,5
	4.0
	(1/7)(1/7)
	0.081633

	24
	3,7
	5.0
	(1/7)(1/7)
	0.102041

	25
	3,8
	5.5
	(1/7)(1/7)
	0.112245

	26
	3,11
	7.0
	(1/7)(1/7)
	0.142857

	27
	4,5
	4.5
	(2/7)(1/7)
	0.183673

	28
	4,7
	5.5
	(2/7)(1/7)
	0.22449

	29
	4,8
	6.0
	(2/7)(1/7)
	0.244898

	30
	4,11
	7.5
	(2/7)(1/7)
	0.306122

	31
	5,7
	6.0
	(1/7)(1/7)
	0.122449

	32
	5,8
	6.5
	(1/7)(1/7)
	0.132653

	33
	5,11
	8.0
	(1/7)(1/7)
	0.163265

	34
	7,8
	7.5
	(1/7)(1/7)
	0.153061

	35
	7,11
	9.0
	(1/7)(1/7)
	0.183673

	36
	8,11
	9.5
	(1/7)(1/7)
	0.193878

	
	
	Totals
	1.00000
	6.00000


Many of the samples have the same mean. Pooling such values of 
[image: image6.wmf]x

 and adding their probabilities, we get the table below. Note again that 
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 sums to unity.
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	3.0
	0.020408

	3.5
	0.081633

	4.0
	0.122449

	4.5
	0.081633

	5.0
	0.061224

	5.5
	0.122449

	6.0
	0.122449

	6.5
	0.040816

	7.0
	0.061224

	7.5
	0.122449

	8.0
	0.061224

	9.0
	0.040816

	9.5
	0.040816

	11.0
	0.020408

	Total
	1.00000


The table above is obviously the probability distribution of 
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. A graph of that function is shown below. Notice that despite the tine sample size, the beginnings of a bell-shaped curve centered on = 6 are apparent. 
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c. Find the mean and standard deviation of the sampling distribution generated in part (b).

Solution:

Under random sampling the mean of 
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is just the mean of 
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, or 6 in this case. The standard deviation of 
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 is the standard deviation of x divided by the square root of the sample size: 
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d. Repeat parts (b) and (c) for samples of size n = 3. 

Solution:

There are 6x6x6 = 216 possible samples of size 3. This is far too many to construct by hand, and far too many to list here. Those who are able may wish to write a computer program for this. Doing so will confirm that the mean of the resulting sampling distribution is again  = 6. The standard deviation is 
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