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DISCUSSION GROUP ANSWERS

CHAPTER 9: HYPOTHESIS TESTS INVOLVING TWO POPULATION MEANS OR PROPORTIONS

1. Some criminologists argue there is a relationship between impulsivity and criminal offending. The idea is that impulsive people act on immediate gratification and that since crime involves quick pleasure and only the long-term possibility of any cost (getting caught and punished), it should be highly attractive to them. To test this notion you take a random sample of 120 people, and you give them a personality test that includes a measure of impulsivity. Based on this test, you divide your sample into two groups: (1) the nonimpulsive group (n = 80) and, (2) the impulsive group (n = 40). You then ask each person to report the number of criminal offenses they have committed in the last year. Finally, you calculate the mean number of self-reported offenses for each group, and here is the data you get: 

Impulsive               
Nonimpulsive
 n1 = 40                     
 n2 = 80
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a. Test the null hypothesis that there is no difference between the two groups versus the alternative hypothesis that those who are impulsive commit more criminal offenses. Use an alpha of .01 and label each step of your hypothesis test. Assume that the two population standard deviations are equal (σ1 = σ2) and make sure to properly interpret your results.   
Step 1: 

H0:  µImpulsive = µNon-Impulsive
H1:  µImpulsive > µNon-Impulsive
       
Step 2: t test for two independent sample means, pooled variance, t distribution 

Step 3:
 α = .01   df = n1 + n2 – 2 (80 + 40) – 2 = 118
tcrit = 2.358 
Decision rule: Reject the null if tobt > 2.358 

Step 4: 
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Step 5:  3.83 > 2.358   Reject the null hypothesis and conclude that those who are impulsive commit significantly more offenses. (There is a statistically significant relationship between impulsivity and criminal offending.) 

2. The following data show the number of unsafe needles used per week for a group of seven heroin users before and after an AIDS education program. Your data is presented below. Test the null hypothesis that the mean number of unsafe needles used after the education program is the same as the mean number before the program against the alternative that the mean number of unsafe needles after the program is less than the mean number before the program. Use an alpha of 0.05 and interpret your results. 

	  Person
	Before

x1
	After

x2
	xD = x2 – x1 
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	1
	2
	2
	0
	.428
	.184

	2
	3
	2
	-1
	-.571
	.326

	3
	1
	2
	1
	1.429
	2.042

	4
	2
	0
	-2
	-1.571
	2.468

	5
	1
	1
	0
	.429
	.184

	6
	2
	1
	-1
	-.571
	.326

	7
	1
	1
	0
	.429
	.184

	 
	 
	 
	Total = –3
	 
	Total = 5.714
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Step 1: 
H0:  µD = 0     
or  
µafter = µbefore
H1:  µD < 0
or
µafter < µbefore 

or
µbefore > µafter

 
Step 2: one-tailed dependent sample t test; t distribution 

Step 3: 
α = .05

df = (n – 1) = (7 – 1) = 6

tcrit = –1.943

Reject the null hypothesis if tobt < –1.943
Step 4: 

[image: image10.wmf]16

.

1

369

.

429

.

7

9759

.

0

429

.

-

=

-

=

-

-

=

-

=

n

s

X

t

D

D

D

obt

m


Step 5: Fail to reject the null hypothesis. The mean number of unsafe needles used after the program implementation is the same mean number of unsafe needles used before the program. 

3. In many states, ex-offenders are disenfranchised, meaning that they cannot vote. After a long political campaign in one state, ex-offenders have been re-enfranchised, meaning that they can now vote after serving their sentence and remaining unarrested for 2 years. The state Democratic Party thinks that many of these voters will vote for the Democratic candidate, but is worried that they will exercise their right to vote at a different rate than the general population. To test this idea, they authorize a survey in which they ask people whether or not they intend to vote. The survey takes two random independent samples, one of 125 ex-offenders who qualify to vote, and one of 130 nonoffenders. The samples are representative of the entire ex-offender population and the general nonoffender population in the state. The survey finds that 57 of the 130 nonoffenders intend to vote and 75 of the 125 ex-offenders intend to vote. 

a. What is the dependent variable and what is the independent variable in this question?

Independent variable (IV): Offender status 
Dependent variable (DV): Voting intentions 

b. Perform a two-tailed hypothesis test exploring whether the population proportions for the two populations are different from one another. Use an alpha of 0.01. 
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 Step 1: 

H0:  POffenders = PNonoffenders
H1:  POffenders ≠ PNonoffenders
Step 2: z test for two population proportions; standard normal probability distribution 
  
Step 3:    
α = .01, two-tailed

zcrit = ±2.58

Reject the null hypothesis if  zobt < –2.58  or  if zobt > 2.58
Step 4: 
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Step 5: Fail to reject the null hypothesis. There is no significant difference as to whether or not ex-offenders intend to vote when compared with nonoffenders. 
 
4. Is intensity of probation supervision related to success on probation? To test this hypothesis, you take a random sample of 50 probationers who are assigned to probation officers with a low caseload, and a second independent random sample of 75 probationers who are assigned to probation officers with a high caseload. You then follow each group up until they finish their probation or commit a new crime. You record the mean number of arrests for each group. Here's your data: 

Low Caseload        High Caseload 
 n1= 50                     n2 = 75 
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a. Assuming that the two population standard deviations are equal, test the null hypothesis that the two population means are the same, against the alternative that they are different. Use an alpha level of .01. 

Step 1: 
H0:  µlow = µhigh

H1:  µlow ≠ µhigh
Step 2: Two-tailed pooled variance t test; t distribution 
Step 3: 
α = .01, two-tailed

df = (n1 + n2 – 2)

tcrit = ±2.617

Reject the null hypothesis if tobt < –2.617 or if tobt > 2.617
Step 4: 
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Step 5: Reject the null hypothesis. The mean number of arrests for probationers assigned to a probation officer with a low caseload is different than the mean number of arrests for probationers assigned to a probation officer with a high caseload. 

OPTIONAL: Extra Credit
b. Calculate the test statistic under the assumption of separate variances. The degrees of freedom for this statistic are equal to 98 (We did the calculation for you). State whether you would reject or fail to reject the null hypothesis. Are you surprised by your answer? Why or why not? 

Steps 1–3: See above. 

Step 4: 
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Step 5: Reject the null hypothesis again. We are not surprised because the standard deviations of the samples are almost equal.
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