Exercise Answers, Chapter 7
4. The yields in metric tons per hectare of potatoes in a randomly selected sample of 10 farms in a small region are 32.1, 34.4, 34.9, 30.6, 38.4, 29.4, 28.9, 32.6, 32.9, and 44.9. Assuming that these yields are normally distributed, determine a 99% confidence interval on the population mean yield.
Solution:
The sample mean and standard deviation are 33.91 and 4.77 respectively. With 9 degrees of freedom, Table A-4 shows the appropriate T-value t.005,9 is 3.25. The 99% confidence interval is therefore
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5. Past experience shows that the standard deviation of the distances traveled by consumers to patronize a “big-box” retail store is 4 km. Adopting an error probability of 0.05, how large a sample is needed to estimate the population mean distance traveled to within 0.5 km? 1 km? 5 km?
Solution:
Seeing the specified error  = .05, it is clear the problem is asking for a 95% confidence interval.  Using Table A-3, we see that the middle 95% of the Z-distribution runs from -1.96 to 1.96. Thus confidence interval widths half-widths E are given by


[image: image2.wmf]1.96(4)/

En

=


Solving for n, we get
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For the specified interval widths the samples sizes are:

	E
	n

	0.25
	983

	0.5
	246

	2.5
	10


6. The proportion of automobile commuters in a given neighborhood of a large city is unknown. A random sample of 50 households is taken, and 38 automobile commuters are found. Determine the 95% confidence interval of the proportion of commuters by automobile in the neighborhood.
Solution:
The sample proportion of auto commuters is 
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. From Table A-3, we see that 95% of the area under the standard normal curve lies between the Z-values of -1.96 and 1.96. Our confidence interval is therefore
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7. A historical geographer is interested in the average number of children of households in a certain city in 1800. Rather than spend the time analyzing each entry in the city directory, she decides to sample randomly from the directory and estimate the size from this sample.  In a sample of 56 households, she finds the average number of children to be 4.46 with a standard deviation of 2.06.

a. Find the 95% confidence interval, using the t-distribution.
Solution:

For n - 1 = 55 degrees of freedom, Table A-4 gives a T-value t.025,55 of approximately 2.01. The confidence interval is therefore
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b. Find the 95% confidence interval, using the z-distribution.
Solution:
We have z.025 = 1.96. Using the sample standard deviation, the 95% confidence interval is
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8. A geographer is asked to determine the sample size necessary to estimate the proportion of residents of a city who are in favor of declaring the city a nuclear-free zone. The estimate must not differ from the true proportion by more than 0.05 with a 95% confidence level. How large a sample should be taken? at 99%?
Solution:

We take a conservative approach and assume p = 0.5 in order to produce the widest possible interval.  E is given as 0.05. For the 95% confidence interval we see z.025 = 1.96 and thus 
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For the 99% confidence interval we use z.005 = 2.58 and get


[image: image9.wmf]2

(2.580.5(1.5/0.05)665

n

=-=


_1287122468.unknown

_1287123916.unknown

_1287124783.unknown

_1287125040.unknown

_1287124255.unknown

_1287122510.unknown

_1286977194.unknown

_1286978022.unknown

_1286970737.unknown

