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DISCUSSION GROUP ANSWERS
CHAPTER 7: HYPOTHESIS TESTING FOR ONE POPULATION MEAN AND PROPORTION

1. According to a report by the U.S. government, the price of a six-pack of beer in the United States is $5 on average. According to research at www.cesar.umd.edu, increasing the price of alcohol reduces drinking and alcohol-related problems, including accidents, violence, and disease. The state of Maryland’s beer taxes are among the highest in the nation. Maybe Maryland has more expensive beer and therefore less alcohol-related problems than other states. You want to test this idea that Maryland has more expensive beer so you take a random sample of 145 six-packs of beer from stores in Prince George’s County and find that the average price is $5.13 with a standard deviation of 50 cents. Is the price of beer significantly more expensive in Maryland than elsewhere in the United States? Use an alpha of .05 and remember to state each of the steps in your test. 

Step 1: 

H0:  µPG Beer = $5.00

H1:  µPG Beer > $5.00

Step 2:   z distribution, one-tailed
Step 3:     alpha = .05 
                 Zcrit = 1.65 
                 Reject H0 if Zobt > 1.65 

Step 4: 
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Step 5: Reject the null hypothesis. Beer in Prince George's County is significantly more expensive than elsewhere. 
2. The mean age of all the inmates at Stretford Prison is 22 with a standard deviation of 7.5. A recent survey by a hostile researcher makes damaging criticisms of the educational standards in the prison. The prison warden suspects that the 100 prisoners interviewed for the study were not chosen at random. The mean age of the prisoners chosen was 20. Can the warden use this finding to cast doubt upon the sampling method of the survey? (Hint: Test to see if there is a significant age difference [either positive or negative, i.e., two-tailed] between the sample of prisoners and the total population of prisoners). Use an alpha of .05 and outline each of the stages of a hypothesis test along the way. 


Step 1: H0:  µInterviewees = 22 
             H1:  µInterviewees ≠ 22 
Step 2: z distribution, two-tailed 
Step 3: alpha = .05, Zcrit = ±1.96; reject null if Zobt > 1.96 or < -1.96
Step 4:    Zobt = 
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Step 5: Reject the null hypothesis. The prisoners chosen for the survey have a mean age different from 22. (So, the warden can use these findings to cast doubt upon the sampling method of the survey.)
3. Every pupil at Old School University was asked a series of questions, which led to an overall score grading "satisfaction" with the college's discipline procedures. The overall mean score was 65. Frank suspects that the black students at the college feel differently. He takes a random sample of 25 black students from the college and finds that their mean satisfaction score is 61 with a standard deviation of 8. Are the black students' views on discipline significantly different from those of the general student population? Use an alpha of .10 to answer this question. Please state each step of the hypothesis test.        
Step 1: H0:  µblack = 65 
             H1:  µblack ≠ 65 

Step 2:  distribution, two-tailed 

Step 3: alpha = .10, df =24, tcrit = ±1.711; reject null if tobt > 1.711 or < -1.711

Step 4:   
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Step 5: Reject null hypothesis. The black students’ views on discipline differ from the general student population. 

4. Nationally, the U.S. population says that they call the police on average two times a year. You take a random sample of 180 University of Maryland (UMD) students and find the following distribution: (Hint: You need to calculate the mean for your sample before conducting your hypothesis tests.) 
  

Police Calls
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	0
	70
	0
	-1
	1
	70

	1
	60
	60
	0
	0
	0

	2
	30
	60
	1
	1
	30

	3
	20
	60
	2
	4
	80

	Total
	180
	180
	
	
	180


         a. What was the mean number of calls to the police by Maryland students in your sample? 
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b. Construct a 95% confidence interval around the sample value you calculated in a, and interpret this interval. The sample standard deviation is 1. 
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I am 95% confident that the true population mean for calls made to the police by UMD students is between .853 calls and 1.147 calls. 

c. Using a significance level of .05, test the hypothesis that the true population value for students at the University of Maryland is the same as the U.S. population value against the alternative that the true population value for University of Maryland students is different than the U.S. population value (this means you need a two-tailed test; remember your sample standard deviation is 1). 

Step 1: 
H0:  µUMD Students = 2 
                    
H1:  µUMD Students ≠ 2

Step 2:   z distribution, two-tailed z test
Step 3: α = .05; Zcrit = ± 1.96; reject null if Zobt > 1.96 or < 1.96   

Step 4: 
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Step 5: Reject the null hypothesis. Maryland students make a different number of calls to police than the general population.
        d. Are your answers to b and c related? If so, how? 
Yes, they are related. Since we concluded that the true mean of the UMD students was different from the true mean of the overall population, a confidence interval around the UMD sample mean at the same alpha level should not, and did not, include the overall true population mean. Had our confidence interval included the true population mean, then we would have expected to fail to reject the null at the same alpha level. 

5. The proportion of pretrial defendants who test positive for drugs with a traditional blood test is .31. Take this as your population parameter. With a new test that is able to determine the presence of drugs with a hair sample, you find that 0.41 of a random sample of 100 pretrial defendants test positive. Test the null hypothesis that the true value for the population of "hair sample" defendants is .31, against the alternative that it is different from that. Use an alpha of .01. State each step of the hypothesis test. 

Step 1:  H0:  PHair Sample Δ = .31 
              H1:  PHair Sample Δ ≠ .31 
        
Step 2: z test proportions, two-tailed 

Step 3: a = .01, Zcrit = ±2.57, reject if Zobt > 2.57 or < -2.57 

Step 4: Zobt =  
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 = 2.17 
Step 5: Fail to reject null hypothesis, the true value for the population of "hair sample" defendants is not different from .31. (Or, there is insignificant evidence to say that the true mean proportion for the hair sample defendants is any different from .31).
OPTIONAL: Extra Practice
6. According to the U.S. Department of Education, the average reading level of the adult population is 11.7 years. Take this as your population value. You take a random sample of 112 convicted offenders in a work release program and find that their average reading level is 8.2 years, with a standard deviation of 3.1 years. 
  
a. Test the null hypothesis that the average reading level of the sample of inmates is the same as the national average for adults against the alternative that it is different. Use an alpha of .05, and state each step of your hypothesis test. 

Step 1: 

H0:  µOffenders = 11.7
H1:  µOffenders  ≠ 11.7
Step 2: z test for 1 population mean; z distribution 
Step 3: 

α = .05, Zcrit = ±1.96; reject null if Zobt > 1.96 or < -1.96

Step 4: 


[image: image13.wmf]95

.

11

293

.

5

.

3

112

1

.

3

7

.

11

2

.

8

-

=

-

=

-

=

-

=

n

s

X

z

obt

m


Step 5: 

Reject the null hypothesis. Convicted offenders in a work release program have significantly different average reading levels than the rest of the U.S. adult population. 
b. Would the results from your hypothesis test have changed if you only had 12 offenders and had used an alpha of .001? Retest the null hypothesis using this smaller sample with the new alpha level and the same sample mean (8.2) and standard deviation (3.1). 
Step1:  H0:  µOffenders = 11.7


 H1:  µOffenders ≠ 11.7

Step 2:  t test; df = 11
Step 3:  a = .001

 tcrit = +4.437; reject null if tobt > 4.437 or < -4.437
Step 4:  
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Step 5:  -3.91 > -4.437. So we fail to reject the null hypothesis. The average reading level for work release is not significantly different than the adult population.
Our results changed as a result of conducting the test assuming we only had 12 offenders with an alpha of .001.

c. You also know that 92% of the adult population in the United States is literate. Among your sample of 112 convicted offenders, you find that 88% are literate with a standard deviation of 2%. Conduct a hypothesis test with an alpha of .10 to determine whether or not the proportion of convicted offenders who are literate is significantly less than the proportion in the total population. Then conduct the same hypothesis test with an alpha of .01. Does your conclusion differ based on your chosen significance level?
With an alpha of 0.10:

Step 1:  H0:  PLiterate = .92 
              H1:  PLiterate < .92 
        

Step 2: z test proportions, one-tailed 


Step 3: a = .1,   Zcrit = -1.28; reject if Zobt < -1.28 


Step 4: Zobt =  
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Step 5: Fail to reject null hypothesis, the true value for the population proportion of inmates that are literate is not different from .92 at an alpha of .10. (Or, there is insignificant evidence to say that the true mean proportion for inmate literacy is any different from .92).

With an alpha of .01:

Step 1:  H0:  PLiterate = .92 
              H1:  PLiterate < .92 
        

Step 2: z test proportions, one-tailed 


Step 3: a = .01,   Zcrit = -2.33, reject if Zobt < -2.33

Step 4: Zobt =  
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Step 5: Fail to reject null hypothesis. The true value for the population proportion of inmates that are literate is not different from .92 at an alpha of .01. (Or, there is insignificant evidence to say that the true mean proportion for inmate literacy is any different from .92.)

Our results do not change based upon the chosen level of alpha. We fail to reject the null hypothesis regardless of whether alpha is .10 or .01.
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