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DISCUSSION GROUP ANSWERS

CHAPTER 6: POINT ESTIMATION AND CONFIDENCE INTERVALS

1. You take a random sample of 250 University of Maryland students and find that the mean number of alcoholic drinks they imbibe is 4.7 with a standard deviation of 9. 

a. Construct a 95% confidence interval (CI) around your sample mean. Interpret your results. 
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 I am 95% confident that the true population mean number of drinks per week for University of Maryland students is between 3.584 and 5.816.

b. Construct a 97% confidence interval around your point estimate. Interpret your 
results.
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 I am 97% confident that the true population mean number of drinks per week for University of Maryland students is between 3.465 and 5.935.


c. Explain what happened to the size of your confidence interval in a and b. Why did 

it change?

The width increased because the percent confident increased (95% to 97%). We have to include more values to be more confident (if you want to be more confident of hitting your target, make a bigger target!).
d. What would happen to the size of your 95% confidence interval if you 
increased your sample size from 250 to 500? 

It would shrink because of a bigger sample size. Our estimate becomes more precise. With a larger number in the denominator, the width is narrowed.
2. We take a random sample of 250 Maryland police officers and find that their average annual salary is $42,500, with a standard deviation of $6,000. 

a. Construct a 95% confidence interval around your point estimate. Interpret your results. 



[image: image8.wmf]÷

÷

ø

ö

ç

ç

è

æ

±

=

n

s

Z

X

CI

2

/

%

95

a



[image: image9.wmf]÷

÷

ø

ö

ç

ç

è

æ

±

=

250

6000

96

.

1

42500



[image: image10.wmf]77

.

743

42500

±

=



[image: image11.wmf]{

}

77

.

43243

23

.

41756

£

£

=

m


I am 95% confident that the true average annual salary for Maryland police officers is between $41,756.23 per year and $43,243.77 per year.
b. Construct a 98% confidence interval around your point estimate. Interpret your results.

[image: image12.wmf]÷

÷

ø

ö

ç

ç

è

æ

±

=

n

s

Z

X

CI

2

/

%

98

a



[image: image13.wmf]÷

÷

ø

ö

ç

ç

è

æ

±

=

250

6000

33

.

2

42500



[image: image14.wmf]17

.

884

42500

±

=



[image: image15.wmf]{

}

17

.

43384

83

.

41615

£

£

=

m


I am 98% confident that the true average annual salary for Maryland police officers is between $41,615.83 per year and $43,384.17.
c. Return to part a. Suppose that now you only have the 25 police officers at the College Park police department. Using the t distribution for small samples, report the 95% confidence interval and interpret your results. 
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I am 95% confident that the true average annual salary for Maryland police officers in College Park is between $40,023.20 and $44,976.80. 

d. Using the same information (from part c), construct a 90% confidence interval for small samples and interpret your results.
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I am 90% confident that the true average annual salary for Maryland police officers in College Park is between $40,446.80 and $44,553.20.

3. Nationwide, about 60% of convicted drug offenders commit another crime after being released from prison. In a sample of 120 released drug offenders in Maryland, 84 committed another offense. Using this information, answer the following questions: 
a. What proportion of the sample recidivated? 
       
 
 84 / 120 = .700; therefore, .70 of the sample recidivate 

b. Create a 97% confidence interval around the sample proportion and interpret this interval in words. 
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I am 97% confident that the true population proportion of convicted drug offenders who commit another crime upon release from prison is between .609 and .791. 

c. A 99% confidence interval around the sample value will be: (1) wider, (2) narrower, (3) the same size, or (4) cannot tell from the given information. Why?

A 99% confidence interval around the sample value will be (1) wider than a 97% confidence interval. This is because, in order to increase the level of confidence, we must increase the width of the interval (if you want to be more confident of hitting your target, make a bigger target!).
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d. If we constructed the same 99% confidence interval with a sample of 240 drug offenders, the confidence interval around the sample value would be (1) wider, (2) narrower, (3) the same size, or (4) cannot tell from the given information. Why?

A 99% confidence interval with a larger sample would be (2) narrower. This is because, as the N size increases the standard deviation of the sampling distribution (i.e., the standard error) decreases, making the estimate more precise.

4. The University of Maryland has recently been involved in a study of domestic violence incidents in Maryland between 1995 and 2003. In the entire population of incidents, the proportion resulting in arrest is 0.61. Domestic violence activists in Prince George's (PG) County believe that police are not using their arrest powers as fully as police in the rest of the state. In a sample of incidents occurring in PG County (N = 2913), the proportion resulting in arrest is 0.54. 

a. Construct and interpret a 95% confidence interval around this sample point. 
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I am 95% confident that the true population proportion of domestic violence incidents resulting in arrest in Prince George’s County falls between 0.522 and 0.558. 

b. Does this confidence interval contain the true population proportion? What does this suggest about the domestic violence activists claims? Are they justified?

The confidence interval does not contain the true population proportion, suggesting that the domestic violence activists may be justified in their criticism of Prince George’s County’s domestic violence arrest policies at a level of confidence equal to 95%.

5. Suppose a researcher in Baltimore was interested in the average time for recidivism after release from prison. With a sample of 100 individuals, he found an average time of 140 days, with a standard deviation of 83.  
a. Construct and interpret a 95% confidence interval around this point estimate. 
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I am 95% confident that the true mean time for recidivism after release from prison falls approximately between 123.732 days and 156.268 days. 

b. What happens if the sample only has 37 individuals? Recalculate the CI using an alpha of .05. 
Since the sample size is not much larger than 30, you might want to be conservative and estimate your confidence interval with the t probability distribution. In which case your answer would be:
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The confidence interval gets larger.
You could, however, use the z distribution (since n > 30), and your answer would be:
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The interval is larger than if you used the z distribution to calculate your 95% confidence interval with a sample size of 100.
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