STA 13 – Extra Credit
Full Detail: Work out the following problems. Show your work. No partial credit will be given without work shown, even if the answer is correct.

1. An automobile manufacturer recommends oil change intervals of 3,000 miles. To compare actual intervals to the recommendation, the company randomly samples records of 50 oil changes at service facilities and obtains sample mean 3,752 miles, with a standard deviation638 miles. Determine whether the data provide sufficient evidence, at the 5% level of significance, that the population mean interval between oil changes exceeds 3,000 miles.
Given

µ=3000

Xbar=3752

s=638

n=50

It is concept of Standardized test statistics for large sample hypothesis test concerning a single population mean. We have to use z-test with one-tai right test.
a) State the null and alternative hypothesis. Also denote the claim.

Claim: Ha: µ>3000 (The population mean interval between oil changes exceeds 3,000 miles.

H0:µ =3,000

Ha:µ>3,000 (Claim)
b) Calculate and interpret the test-statistic, Draw a graph to support your work. Interpret the test statistic.
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The Sample test statistic z is an estimated 8.34 standard deviation above the hypothesized value of 3000.
c) State the decision and your conclusion in terms of the problem. Assume 𝛼=0.05.
Since p-value=0.000 < 0.05, reject the Ho.

Or Since test statistic of z=8.34, it falls in the rejection region. Therefore, reject the null hypothesis 
At 5% level of significance, there is a significant evidence to support the claim that the population mean interval between oil changes exceeds 3,000 miles.

d) What type of error could you have made? Interpret that error.
I could have made Type I Error because I reject Ho since it is conclude that there is a significant evidence of the population mean interval between oil changes exceeds 3,000 miles at 5% significance level.

e) Is it appropriate to construct a confidence interval to test the claim? Explain why or why not.
We cannot construct confidence interval to make a decision regarding the claim for one-side tests, since confidence interval are naturally two-sided.
2. In a sample of 47 adults selected randomly from one town, it is found that 9 of them have been exposed to a particular strain of the flu. Test the claim that the proportion of all adults in the town that have been exposed to this strain of the flu is 8%.
Given

X=9

n=47

Phat=x/n=9/47=0.1915

α=0.05

This is one-tail right z-test using proportion.
a)State null and alternative hypothesis. Also denote the claim.

Claim: H0:p=0.08 (The proportion of all adults in the town that have been exposed to this strain of the flu is 8%),

Ho:p=0.08 (Claim)

Ha:p≠0.08

b) Calculate the test-statistic and sketch a graph to support your work. Calculate and interpret the p-value.
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P-value: = P(1-Z(P)): 2*P(1-Z(P))=2*(1-0.998)=0.0048
Since P-value =0.0048 < 0.05
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A sample test statistic value of (Phat=0.1915) is 2.82 standard deviation above the hypothesized value of 0.08.

If Ho were true, the true proportion of all adults in the town that have been exposed to this strain of the flu is 8%, and then we would see our data 19.15% of the strain of the flu.
c)State your decision and conclusion in terms of the problem. Assume 𝛼=0.05.

Since p-value =0.0048 <0.05, it falls in the rejection region. Therefore, reject the null hypothesis.

At 5% significance level, there is sufficient evidence to warrant rejection of the claim that p = 0.08.

d) Construct a 90% confidence interval. Does the interval support your conclusion in part (c)? Explain

Confidence interval =
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                                     =0.19±1.645*0.057

                                     =(0.097, 0.286)

Since, 90% confidence interval is constructed, and then values outside the interval are rejected at the 0.10 level.

e) What are the assumptions for the test?

Assumptions for the z-test of two means:

•The samples from each population must be independent of one another.

•The populations from which the samples are taken must be normally distributed and the population standard deviations must be know, or the sample sizes must be large (i.e. n1≥30 and n2≥30.
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