Math 160 H

FINAL EXAM

NAME

General Notes:

1. Show work. A correct answer without supportivayk may not be given credit.
2. Look over the test first, and then begin.
3. Calculators are permitted on this exam, but datybasic arithmetic (i.e., no statistical

calculations)

Monday, May 10, 2010
200 pts.
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2.

3.

Basics

The first thing to do when presented with a datassto try and understand what the data
represent, where it comes from, and what storiearnittell us. For this first task we have
a number of graphical and numeric tools.

Consider the following series of scores (arranigeakcending order for convenience)

4,6,6,8,8,8,9,9, 10, 10

(10 pts.)  Write the five number summary of todlection

(10 pts.) Compute the average and write an segfme for the standard deviation

detailed enough that all someone would need t@ goinch numbers into a calculator.

(5 pts.) What is an outlier, and why is it imamit?
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l. Basics (continued)

4. (20 pts.) Briefly sketch a box plot and a histwg for the data on the previous page (10
points each).

box plot

histogram
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5. (5 pts.) It may be difficult to see from thes®tgraphs, but these data are nearly normal.
What graphing tool in MiniTab (or other softwar)lls me that?

6. (5 pts.) How are outliers indicated on a boxdlo

7. (5 pts.) How are outliers computed from the fiwenber summary?
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1. Relationships amongst variables

1. (15 pts.) Suppose that r = 0/7s3, that g= 1.5, and thak =1,y =3. Give formulas

for the y-intercept and slope of the least-squergsession line and calculate the equation
for the least-squares regression line in this case.

1. (10 pts.) What is (as in the above) and what does it mean? Hotwisually
reported?
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3 Consider the following table (from the first bendrinking example)

Question Men Women Total

Yes 1,630 1,684 3,314

No 5,550 8,232 13,782

Total 7,180 9,916 17,096

a. (5 pts.) Calculate the marginal distributiorye$/no responses as percentages.

(5 pts.) Calculate the conditional distributmfnyes/no answers by men as percentages.

(5 pts.) Calculate the expected value of wonespanding 'yes' assuming that there is no
correlation between gender and responses.

(5 pts.) What is the formula for thesquared statistic (formula only). How many degree
of freedom do we have in this case?
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Questions involving the Normal Distribution

(15 pts.) Suppose we have a normal distribukith mean 400 and standard deviation

.
1.
100 (i.e., N(400, 100)) and that a particular ingiixal in the population has an individual

value of 450.
a. What is the z-score of that individual's value?

b. What does the z-score mean?

c. How likely are we to find an individual withvalue of 450 or greater?
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(5 pts.) If we take samples of sizérom a population with a normal N(o) distribution
and take the averagefrom each sample, the has a distribution over all samples of
sizen from the same population . What is the mean gentard deviation of that

distribution?

(5 pts.) Ifn is "large enough”, we can say the same thing itivesv averages from a

3.
distribution that is not normal. What importanédinem of statistics tells us this?
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(10 pts). Suppose we have a population paramwieh has a normal distribution
with mean 400 and standard deviation 100 (i.e.0N(4.00)) and draw a SRS of size 25

with an average value of 450

a. Calculate the z-score for this sample.

b. How likely are we to find a SRS of size 25 wath average value of 450 or greater?

Page 9



Questions involving t-distributions.

Suppose that we have a sample of size 25 frerpdpulation of students at the
University and that we find an average height ofr€hes for these 15 students with a
sample standard deviation of 5.

a. (5 points) Compute the standard error forghmmple.

b. (5pts.) Using tabld, what is the critical t-score for a 95% confidenuerval?

Page 10



(problem 1 continued)

C. (10 pts.) Give a 95% confidence interval for &verage height in this
population, both as a margin of error and as arvat.

d. (15 pts.) Suppose that we collected this sample way of testing a null
hypothesisH, : 4= 70against an alternate hypothesla: u # 70

)] Compute the t statistic for this sample.

i) Compute the P value for this test

i) At the a=0.01 level of significance do we reject the nyjpbbthesis or not?
Why?
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2. (10 pts.)

We look at the average heights inpapulations. The data are summarized
in the following table:

Population N Mean St. Dev.
1 105 70.4 3.39
2 136 65.77 3.35

We wish to compute a 95% confidence interval er difference of means in these two
populations. Write a calculator-ready expressartlie appropriate margin of error. Use
the simple formula for degrees of freedom usedthéntéxtbook (what is it in this case)?
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Campfire question (15 pts.)

After a long, hard semester you are hiking witarfds. At night, around the campfire,
you talk about the preceding semester. Someorseyask'What good is statistics if | am
never going to be in a situation where | spendimyg doing statistical analysis?". How

would you respond (essay question).
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