HS 67 Final Exam—12/12/08

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

Name: KEY
1) Poverty in eastern States. 

a) ___ STEM
___ LEAVES
  7|346
 8|1128
 9|889
10|01225
11|19
12|156
13|23
14|67
15|8
×10
b) __ No clear departures from Normality
c) __ Use of t procedures OK
__ Explanation: no clear departure from Normality + moderate sample size
d) __ n = 25, x-bar = 10.712 s = 2.413 (by calculator)
__ df = 24, use t* = 2.064
__ SE = 2.413 / √25 = 0.483
__ 95% CI for µ = 10.712 ± (2.064)( 0.483) =10.721 ± 1.000 
__  9.72 to 11.72
2) Tea consumption and blood pressure. 

a) __ Experimental. 
__ Study factor (explanatory variable) assigned according to study protocol. 
	b) __ random assignment
__ group sizes
__ explanatory (interventions)
__ outcome (blood pressure reduction)
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c) ___ {1,9,2}, {3,5,4}, {7,6,8}
d) ___ Randomization balances lurking variables, mitigating confounding.
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 
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.
b) Sketch the curve that describes the sampling distribution of 
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. 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
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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 
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 of 2.67? 
e) Determine the probability of observing an 
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 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 
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 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
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= 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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