CHAPTER 8: FROM ESTIMATION TO STATISTICAL TESTS: HYPOTHESIS TESTING FOR ONE POPULATION MEAN AND PROPORTION

SOLUTIONS
1. According to the US Chamber of Commerce, the annual average loss due to employee theft is $785 per employee. Take this as your population value. You take a random sample of 150 companies that are owned by their employees and find that the mean loss due to employee theft is $680 with a standard deviation of $300.  Test the null hypothesis that the real population value of average theft for employee-owned companies is $785, against the alternative that it is less than that.  Use an alpha level of 0.02. State each step of your hypothesis test. Interpret your results.

Step1: 

H0: µEOC =  $785

[image: image12.emf] 

      

H1: µEOC <  $785

Step 2:
Z–distribution

Step 3:

α = .02, one-tail Z–test

[image: image13.emf] 



zcrit = –2.05
 

Reject if zobt < –2.05
Step 4:      
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Step 5: As my zobt of -4.287 is ≤ –2.05, I reject the null and find that the true population mean amount of theft from employee-owned companies is less than the overall population mean.  Companies owned by employees have less theft.

2. A criminology professor wants to estimate the population mean performance for her current class of 25 students. The average this semester was 84 with a standard deviation of 12.6. In the past 20 semesters that the professor has taught this class, the average performance in the class was a 78.5. Test the null hypothesis that the current class is the same as the previous classes against the alternative hypothesis that this current semester has students who are genuinely SMARTER. What do you conclude? Use an alpha level of 0.01. State each step in your hypothesis test.

[image: image14.emf]Step 1:  
H0: 
µcurrent class  =  78.5

      

H1: 
µcurrent class  >  78.5

Step 2: 
t - distribution

Step 3: 
α = .01, one-tail t-test
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df = (n – 1) = 24          

tcrit = 2.492

 
Reject if tobt > 2.492
Step 4:       
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Step 5: As my tobt of 2.183 is < 2.492, I fail to reject the null.  There is not enough evidence to say that this current group of students is smarter from all the previous semesters.   Any difference we see may be due to sampling error.
3. You want to estimate the proportion of kids between the ages of 12 and 15 who have tried marijuana. You take a random sample of 130 Maryland students and find that 23% of the sample report having tried marijuana. Last year, the federal government ran a much larger survey of 10,000 students and found that 29% reported ever using marijuana. Test the null hypothesis that the true population proportion of Maryland students who have smoked marijuana is 29% versus the alternative hypothesis that it is DIFFERENT than that. Use a 3% significance level. Interpret your result.

Step 1:  
H0: 
pMD students = .29

      

H1: 
pMD students ≠ .29

Step 2: 
Z–distribution for proportions
Step 3: 
α = .03, two-tailed z-test
     


zcrit = ±2.17
 
Reject if  |zobt| > 2.17  
Step 4:       
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Step 5: As my zobt of –1.508 is not < –2.17, I fail to reject the null and find that the true proportion of Maryland students who have tried marijuana is the same as the overall population.  
Without calculations - if you were to create a 97% confidence interval around your sample proportion of .23, would your population proportion of .29 be contained in the interval?

Yes it would.  You failed to reject the null, so there is no statistical difference between the true population proportion for MD students and students in general.  They overlap.
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{.144 ≤ p ≤ .316}
4. In researching the proportion of Americans who own firearms, you find a BJS survey of 6,500 people which shows that 2,315 own at least one gun.  You think the percent of gun owners in Maryland is less than that, given the relatively strict firearm laws, so you take a sample of 200 Maryland residents and find that 57 own a gun.  Conduct a hypothesis test to determine if the proportion of gun owners in Maryland is lower than in the general population.  Use an alpha level of .04.  

Step 1:  
H0: 
pMD gun owners  = .356

      

H1: 
pMD gun owners  < .356

Step 2: 
Z–distribution for proportions

Step 3: 
α = .04, one-tailed z-test
     


zcrit = –1.75

 
Reject if zobt < –1.75

Step 4:       
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Step 5: As my zobt of –2.09 is < –1.75, I reject the null.  We can conclude that the true population proportion of Maryland residents who own guns is less than in the overall U.S. population.  

�





–2.05


zcrit





�





2.492


tcrit





�





2.17


zcrit





–2.17


zcrit





�





–1.75


zcrit








_1268732954.unknown

_1275854547.unknown

_1511267674.unknown

_1511267917.unknown

_1275855153.unknown

_1268735747.unknown

_1268735755.unknown

_1268732982.unknown

_1268732846.unknown

_1268732897.unknown

_1268732547.unknown

