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Final Exam F

	Name:
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This exam is worth 30% of your grade in the course. 

Problem 1. (See Problem 1 Data in the separate document.) 

a. Obtain the following information. Show your calculations below. (½ Point each)

(i) R-sq =

(ii) df for Regression = 

(iii) df  for Residual =

(iv) SSE = 

b. Based on the results above, construct a 95% confidence interval for the difference in average sales between Republican and Democratic administrations, all other factors being equal. How significant is this difference? (1 Point)

c. Based on the regression above, how much is $2 billion in GNP worth, as far as sales of plastic dinnerware are concerned? Give a 95% confidence interval for this value. (2 Points)

d. It has always been assumed that a 1% increase in the CPI increases plastic dinnerware sales by $1.8 million. Test this claim against a two-sided alternative at the 1% level. What is the p-value of this test? (3 Points)

e. Based on the regression above, what would you expect to be the sales volume in a year in which the CPI went up 1.7%, the U.S. GNP was $38.1 trillion, unemployment was 8.1%, and a Republican was president? Give a 95% confidence interval for your prediction. (2 Points)

Problem 2. An analyst studying a certain class of internet IPOs wants to estimate the mean percentage change in price from the time a new stock is offered for sale until the end of its first month as a publicly traded stock. There have been 8 recent IPOs for firms matching the specific characteristics of interest to the analyst, and their mean percentage change in price is 52.1% with a standard deviation of 90.3%. Assuming for the moment that the one-month percent changes in prices of stocks of this type are normally distributed, construct a 90% confidence interval for the average percent change in the prices of all stocks of this type. (2 Points)

Problem 3. In 1994 the Journal of Urology reported that as many as 30 million American men were impotent. In anticipation of the introduction of Viagra, the Pfizer drug intended to help address this problem, Pfizer stock rose 66% from January to October 1997. Pfizer introduced Viagra in 1998, and in the first month, 598,000 prescriptions were written. At the end of 1998, nearly 6 million prescriptions had been written, worth $441 million in sales.

During 1998, 130 of the 6 million Viagra users died; 77 of them died from coronary problems such as heart attacks. 16 of these coronary-related deaths occurred while the men were taking nitrates, drugs explicitly warned against on the Viagra label.

a. In an effort to determine what percentage of Viagra users are also taking nitrates, you have been asked to collect data for Pfizer. The company has asked you to determine this percentage with 99% confidence that your estimate is within 1% of the true population proportion. In your proposal, you need to submit an estimate of how many subjects will need to be included in your survey. What size sample is needed to meet these requirements? (2 Points)

b. Pfizer also hires you to collect data in support of their claim that the proportion of Viagra users dying from coronary problems is no more than that of other comparable men. You find results of a clinical study of 1,500,000 such men who were not Viagra users, in which 11 of them died of coronary problems in the same length of time during which 77 Viagra users died in 1998. Pfizer would like to claim that there is no significant difference in the probability of a coronary-related death, while being consistent with accepted statistical and scientific practice. Show how these data could be used to support Pfizer's claim. (5 Points)

c. Show how these same data could be used to reach the opposite conclusion, without changing your risk of a Type I error. (5 Points)

Problem 4. Auditors are greatly concerned by the possibility of fraud, and its detection. It was conjectured that auditors might be helped in the evaluation of the chances of fraud by a "red flags questionnaire"; that is, a list of potential symptoms of fraud to be assessed. To evaluate this possibility, samples of mid-level auditors from C.P.A. firms were presented with audit information from a fraud case, and they were asked to evaluate the chance of a material fraud, on a scale from zero to 100. A sample of thirty-three auditors used the red flags questionnaire. Their mean assessment was 36.21, and the sample standard deviation was 22.93. For an independent sample of thirty-six auditors not using the red flags questionnaire, the sample mean and standard deviation were respectively 47.56 and 27.56. 

a. Assuming the two population distributions are normal, test against a two-sided alternative the hypothesis that the population means are equal. Use ( = 0.05, and indicate the p-value of your result. (5 Points)

Step 1: Formulate Hypotheses

Step 2: Pick Test Statistic 

Step 3 Derive Decision Rule

Step 4: Calculate Test Statistic and Confront with Decision Rule

b. If the true difference between these population means is in fact 
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, what is the probability of a Type II error using the same sample data and the decision rule from Part a? (5 Points)

Problem 5. (See separate Data document.) Assuming that these data are samples from very large populations, conduct a hypothesis test with alpha of 1% to see if Belushi might be correct. (5 Points)

Hypotheses:

Test Statistic: 

Decision Rule:

Your Decision:

Your Conclusion in English:

Problem 6. (See Data.)

(a) Is there evidence of a positive linear growth in the total number of medals awarded in the Winter Olympics? Use hypothesis testing to support your conclusion. (1 Point)

(b) What is the estimated correlation coefficient between the year of the competition and the total number of medals? (1 Point)

(c) Give a 99% prediction interval for the number of medals that will be awarded in the 2006 games. (1 Point)

(d) Write two intelligent things about your answer to Part (c). (2 Points)

(e) Is there evidence of a “home field advantage” in the Winter Olympics? Use hypothesis testing to support your conclusion. (1 Point)

(f) Give a 90% confidence interval for the average number of extra medals, if any, that the host team can expect to win. (1 Point)

(g) Historically, which countries have not performed significantly differently from Yugoslavia (use alpha = 0.05)? (2 Points)

(h) How many medals do you expect Italy to win in the 2006 games (to be held in Torino, Italy). Give a 95% interval for your prediction. (1 Point)

(i) Give an estimated probability that Italy will win more medals in 2006 than it ever has before. (3 Points)
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