HS 67 Final Exam—12/12/08

Coverage: Moore (2007) Chapters 1–3, 8, 9, 11, 14, 15, 18, 19

Name: _____________________________________     

Instructions
· Answer in your blue book. Please number each response. 
· Write your name on the blue book and on the exam. 
· Point values are in [square brackets]. 

· Allowed: Tables and Formulas for Moore (provided), calculator. 
· Time limit: 70 minutes.

1) Poverty in eastern States. Data on the percentages of people living below the poverty line in the 25 States east of the Mississippi River are shown here. [10 pts]
a) Make a stemplot of these data. Use an axis multiplier of ×1 and single stem-values.
b) Are there any obvious departures from Normality? 
c) Would it be appropriate to use a t procedure to help draw inference about these data? Explain.
d) Assume these data represent an SRS of a larger population. Calculate a 95% confidence interval for the mean percentage of people living below the poverty line. Use you calculator to determine the sample mean and standard deviation, but show your work when calculating the confidence interval.
	Alabama
	14.6
	Indiana
	8.2
	New Hamp.
	7.4
	Rhode Is.
	10.0
	Wisconsin
	8.8

	Connecticut
	7.6
	Kentucky
	12.5
	New Jersey
	8.1
	S. Carolina
	11.9
	
	

	Delaware
	9.8
	Maine
	9.8
	New York
	14.7
	Tennessee
	13.3
	
	

	Florida
	12.1
	Maryland
	7.3
	N. Carolina
	13.2
	Vermont
	10.1
	
	

	Georgia
	12.6
	Massachusetts
	10.2
	Ohio
	11.1
	Virginia
	8.1
	
	

	Illinois
	10.5
	Mississippi
	10.2
	Pennsylvania
	9.9
	West Virginia
	15.8
	
	


2) Tea consumption and blood pressure. A randomized clinical trial evaluates the effect of tea consumption on reducing blood pressure. Nine volunteers (labeled 1 through 9) are recruited to participate in the study. An equal number of individuals will be assigned to (1) a group instructed to drink one cup of black tea extract each day, (2) a group instructed to drink one cup of green tea extract each day, a group the will receive no tea supplementation. [8 points]
a) Is this study observational or experimental? Explain.
b) Outline the design of the study with the type of schematic used in your text and Formula sheet. 
c) Randomize the subjects to the three groups using Table B, starting in line 101. 

d) Explain why experimental designs are superior to observational designs when studying cause and effect.
3) PSA screening. PSA is a blood test used to screen for prostate cancer in men. The distribution of PSA levels in 60- to 69-year old men is approximately Normal with µ =  2 and σ = 1. You take an SRS of n = 9 from this population. [5 pts]
a) Calculate the standard deviation of 
[image: image1.wmf]x

.
b) Sketch the curve that describes the sampling distribution of 
[image: image2.wmf]x

. Label the horizontal axis of the curve with landmarks that are 1, 2, and 3 standard deviations above µ. (Include the values of the landmarks on the horizontal axis of the curve.)
c) Show the position of an
[image: image3.wmf]x

of 2.67 on the horizontal axis of this curve. Shade the area under the curve corresponding to values of 2.67 or greater. 
d) Calculate the z statistic associated with an 
[image: image4.wmf]x

 of 2.67? 
e) Determine the probability of observing an 
[image: image5.wmf]x

 of 2.67 or greater. 
4) SJSU male height. A simple random sample of 18 male San Jose State students has a mean height of 70 inches. We know that heights in the population are approximately Normally distributed with σ = 2.8. [8 pts]
a) Calculate a 95% confidence for the mean height in the population. 
b) Calculate a 99% confidence for the population mean.
c) Are the data significantly different from a population mean of 68.5 at α = 0.05?

d) Are results significantly different from 68.5 at α = 0.01?
5) Body weight in high school girls. Body weights in 10 high school girls expressed as a percentage of ideal are: {114, 100, 104, 89, 91, 114, 105, 103, 105, 96}. Assume these 10 girls represent an SRS from their school. Also assume that heights vary according to a Normal distribution. [9 pts]
a) Calculate a 95% confidence for μ. (You may use your calculator to determine 
[image: image6.wmf]x

 and s, but show the hand calculation of the confidence interval.) 
b) What is the margin of error of your estimate? (Numerical value.)

c) How can we shrink the margin of error of our estimate without altering the confidence level?

d) Suppose, for the sake of argument, that the population standard deviation σ is 8 points. How large a sample would be needed to estimate μ with a margin of error of 2 points with 95% confidence?

6) Bi-lateral glaucoma. Six patients with bi-lateral glaucoma are treated with an ophthalmic preparation in one eye and a placebo in the other. The mean drop in ophthalmic (intra-ocular) pressure (control minus treatment) was
[image: image7.wmf]x

= 3.6 (s = 1.8). Test whether the treatment caused a statistically significant change in intra-ocular pressure. [8 pts]
a) Are data based on matched-pairs or independent samples? 
b) State H0 using statistical notation. 
c) Will you use a z or t procedure on these data? Why?

d) Calculate the test statistic for the problem. 
e) Determine the one-sided P-value for the problem.
f) Determine the two-sided P-value.

g) Are results statistically significant at α = 0.05? 
h) Are they statistically significant at α = 0.01? 
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