FURTHER EXAMPLES TO SUPPLEMENT TODAY’S LECTURE

 (ANSWER KEY)
1) Do more than 50% of Americans think that Iraq was responsible for the September 11 terrorist attacks?  To find out I sampled 900 Americans and asked them; 473 of them though that Iraq was responsible for those attacks.  Test the hypothesis that the population proportion of Americans who believe that Iraq was responsible for the 9/11 attacks is greater than 0.50. Use =0.01.

(1) Hypotheses: H0: p≤0.50   H1: p>0.50
(2) Assumptions: N(p0)=900(0.5)=450; N(1-p0)=900(0.5)=450
(3) Confidence Level: =0.01
(4) Critical Value: 2.33 (Reject H0 if Z > 2.33)
(5) Test Statistic: 
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(6) Conclusion: Fail to Reject H0
2) Is it true that 5% of all adults are afraid of the dark?  To find out I sampled 11,041 adults and asked them whether they are afraid of the dark; 591 of them said that they are afraid of the dark.  Test the hypothesis that the population proportion of adults who are afraid of the dark is 0.05. Use =0.05.

(1) Hypotheses: H0: p=0.05   H1: p≠0.05

(2) Assumptions: N(p0)=11,041(0.05)=552.05; N(1-p0)=11,041(0.95)=10,488.95

(3) Confidence Level: =0.05

(4) Critical Value: 1.81 (Reject H0 if |Z| > 1.81)

(5) Test Statistic: 
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(6) Conclusion: Fail to Reject H0
3) Do fewer than 10% of ducks have mites?  To find out I sampled 126 ducks and examined them for mites; 11 of them did.  Test the hypothesis that the population proportion of ducks that have mites is less than 0.10. Use =0.10.

(1) Hypotheses: H0: p≥0.10   H1: p<0.10

(2) Assumptions: N(p0)=126(0.1)=12.6; N(1-p0)=126(0.9)=113.4
(3) Confidence Level: =0.10
(4) Critical Value: -1.28 (Reject H0 if Z < -1.28)

(5) Test Statistic: 
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(6) Conclusion: Fail to Reject H0
4) I randomly sampled 201 men in the United States, and found that their heights averaged 68.3 inches with a standard deviation of 7.4 inches.  I then randomly sampled 190 women in the United States, and found that their heights averaged 65.9 inches with a standard deviation of 7.2 inches.

a) Test the hypothesis that in the population the mean of women’s height is 64 inches.  Use a two-tailed significance test, with  = 0.05.  Be sure to state the competing hypotheses, compute the appropriate test statistic, and state your conclusion about whether you reject or fail to reject H0. 

Answer: H0: Women = 64
H1: Women ≠ 64
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 = (65.9 – 64) / (7.2 / square root of 190)

= 1.9 / 0.522 = 3.637

With NWomen = 190 and  = 0.05, we need to obtain a t-statistic with an absolute value of at least 1.96 in order to reject H0.  Because we obtain a t-statistic of 3.637, we are able to reject the null hypothesis that the population mean height of women is 64 inches.

b) Test the hypothesis that in the population the mean height of men is more than the mean height of women.  Use a two-tailed significance test, with  = 0.05.  Be sure to state the competing hypotheses, compute the appropriate test statistic, and state your conclusion about whether you reject or fail to reject H0. 

Answer: H0: Men - Women = 0
H1: Men - Women ≠ 0
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= (68.3 - 65.9 – 0) / square root of [ (7.42/201) + (7.22/190) ]

= 2.4 / 0.738 = 3.250

Given our sample sizes and  = 0.05, we need to obtain a t-statistic with an absolute value of at least 1.96 in order to reject H0.  Because we obtain a t-statistic of 3.250, we are able to reject the null hypothesis that in the population the mean height of men is the same as the mean height of women.
5) I randomly sampled 309 men in the United States and found that 142 of them voted in the 2004 presidential election.  Then I randomly sampled 361 women in the United States and found that 199 of them voted in the 2004 presidential election.

a) Test the hypothesis that in the population the proportion of men who voted was 0.65.  Use a two-tailed significance test, with  = 0.05.  Be sure to state the competing hypotheses, compute the appropriate test statistic, and state your conclusion about whether you reject or fail to reject H0. 

Answer: H0: pMen = 0.65
H1: pMen ≠ 0.65
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 = (0.46 – 0.65) / [ square root of (0.65((1-0.65)) / 309 ]

= -0.19 / 0.027 = -7.002

Given our sample sizes and  = 0.05, we need to obtain a Z-statistic with an absolute value of at least 1.96 in order to reject H0.  Because we obtain a Z-statistic of -7.002, we are able to reject the null hypothesis that in the population proportion of men who voted in the 2004 presidential election is 0.65.
b) Test the hypothesis that in the population the proportion of men who voted was the same as the proportion of women who voted.  Use a two-tailed significance test, with  = 0.05.  Be sure to state the competing hypotheses, compute the appropriate test statistic, and state your conclusion about whether you reject or fail to reject H0.         

Answer: H0: pMen = pWomen
H1: pMen ≠ pWomen
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, where 
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 =[(309(0.46)+(361(0.55)]/(309+361)= 0.508

So 
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= (0.46 - 0.55) / square root of [(0.508(1-0.508))/309 + 0.508(1-0.508))/361]

= -0.09 / 0.039 = -2.323

Because the absolute value of our Z-statistic exceeds 1.96, we reject H0.
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