Statistics 1040, Section 006, Midterm 2 (200 Points)
November 8, 2002

Your Name:

P Fatsdomar. Gioami, Yarea | Uunfor (¥ s 305, quifion?,
Question 1: The Expected Value and Standard Error (40 Points)

A hundred draws are made at random with replacement from the box
[6]}

1. (5 Points) If the sum of the draws is 321, what is their average?
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2. (5 Points) If the average of the draws is 3.78, what is the sum?
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3. (30 Points) Estimate the chance tl3at the average of the draws is between 3 and 4.
“Show your work. CAMed gn hoard belere exam )

Wirklorh -

(c) The average will be between 3 and 4 if the sum is between 300 and 400. The average

of the box is 3.5, and the SD is 1.7, so the expected value of the sum is 350 and the
standard error is 17. The chance is about 99.7%.
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Question 2: Probability and Chance (40 Points)

In a box of 12 chocolates, three are mint, two are orange, five are caramel, and two are
cherry. I choose two chocolates at random (without replacement!). Answer each of the

following questions separately.

1. (5 Points) What is the chance that the first chocolate is mint?
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2. (10 Points) What is the chance that the first two chocolates are both mint? | @ i o/
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3. (10 Points) What is the chance that the first chocolate is mint and the second is
orange?
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4. (15 Points) If I only like caramel, what is the chance that I choose at least one (7P 2')
chocolate I like?
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Question 3: Regression (50 Points)

In a study between the amount of rainfall and the quantity of air pollution removed, the
following data were collected:

: Daily rainfall (mm): Average =5, SD = 1.5 4 k’? {Z,M
+ Air pollution removed (in pg/m3 particles removed): Average = 122, SD = 9.5

Correlation = -0.98.
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1. (15 Points) Find the regression equation for predicting the air pollution removal
from the amount of daily rainfall.
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2. (10 Pomts) Using your regression equation, predict the air pollutlon removal when
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3. (10 Points) Find the r.m.s. error for predicting the air pollution removal from the
amount of daily rainfall.
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4. (15 Points) Would you be surprised if you read that the daily rainfall of 4 mm had
removed the amount of air pollution of 150 g/m3? Why or why not? Explain your
reasoning, using the r.m.s. error.
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Question 4: Sampling (30 Points)

Suppose you have a telephoné directory for your local college from which you randomly
select 100 names. To find out how students feel about a new pub on campus, you call the
100 numbers and interview the person who answers the phone.

1. (21 Points) Give three possible sources of bias for this survey.
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2. (9 Points) Are the sources of bias you listed in Part 1. a problem even with a very
large sample, or does a large sample size imply that these sources of bias can then

be ignored? Explain! MA 0&& %
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Question 5: Normal Approximation for Probability Histograms (40 Points) @ vl h

A coin is tossed 100 times. True or false, and explain.

(Answer and explain each of the following questions separately.) @M“”W‘WW /
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T-0 1. (10 Points) The expected value for the number of heads is 50. False?
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The expected value for the number of heads is 50, give or take 5 or so.
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3. (10 Points) The number of heads will be 50. True/
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4. (10 Points) The number of heads will be around 50, give or take 5 or so. False?
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