Statistics 1040, Section 006, Midterm 2 (200 Points)
Friday, November 12, 2004
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Question 1: Chance/Probablhty (50 Points)

A big box with sports equipment contains 20 balls of which 6 are soccer balls, 10 are
basketballs, and 4 are volleyballs. A little boy, barely able to reach into the box, randomly
picks 2 balls to play with. Show your work! 6 oear (5
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2. (10 Points) What is the chance that at least one of the balls i 1s a soccer ball?
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3. (10 nts) Wh l? the chance that both balls are for the same game?
@ The chance is: s 34} % ! @ $-A (
O M | .20 % : [ /
J
LA Lt 52
’V

1. (10 Points) What is the chance that the first ball is a volleyball?
The chance is: 20,0 %
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4. (10 Points) Wﬁat is % chance that one ball is a Vcﬁleyball and t%le other ball is a
basketball?
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5. (10 Points) What s the chance that both balls are volleyballs? = Uto - %9 =0.2=21. 17
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Question 2: EV, SE, and Normal Curve (50 Points)

During the 2004 presidential elections, Kerry needed to win the state of Ohio to become
the next president. Early on Nov 3, the day after Election Day, Bush had a 51% to 49%
lead over Kerry, which related to about 140,000 more votes for Bush in Ohio. However,
there were possibly up to 250,000 uncounted provisional ballots at that time. If Kerry
could have gotten 140,000 of those, plus 1/2 of the remaining 110,000, plus 1, i.e., a total
of 195,001, he would have won Ohio and would have been the next president. However,
Kerry eventually conceded to Bush later on Nov 3 (even with many of the provisional
ballots still being uncounted) because Kerry’s advisors figuered out that it was statistically
tmpossible for Kerry to win Ohio and thus the election. Show your work!

1. (10 Points) Assume you are a highly optimistic advisor of Kerry, assuming that he
might win up to 70% of the uncounted provisional ballots because a huge majority
of these votes come from a population group close to the Democrats. Find the box
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3. (20 Points) The chance that at least 195,001 of the uncounted provisional ballots

are in favor of Kerry is about 0.0 %.
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Question 3: Sampling (30 Points)

In Web polls, anyone who views a certain Web page is allowed to vote by clicking on a
button that represents their choice. In fact, there is nothing to stop someone voting as
many times as they want. The results of one such poll suggest that almost 90% of the
US population wants to ban firearm sales. The poll has a very large sample size (over 1
million). '

1. (21 Points) Web based polls such as this are notoriously susceptible to bias. Give
three possible sources of bias for this lel.
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2. (9 Points) Are the sources of bias you listed in Part 1. above a problem even

with a very large sample, or does the sample size imply that they can be ignored?
Explain! '
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Question 4: Regression (40 Points) ,
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For a random sample of 20 car models, the average weight (in pounds) was 3236, with an
SD of 523. The average gas mileage (in miles per gallon) was 21.4 with an SD of 4.2. The
correlation between weight and gas mileage was —0.87. The scatter diagram was football
shaped. Show your work! "'2 47@ kMZ

1. (10 Points) Find the equation of the regression line for predicting gas mlleage ﬁom : 7 i
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2. (10 Points) Predict the gas mi]eé,ge of a car that weighs 3500 pounds.
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3. (10 Points) Find the r.m.s. error for prdicting gas mileage from weight of cars.
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4. (10 Points) Would you be surprised if someone told you that one of these cars
weighing 3500 pounds got 27 miles per gallon? Explain your answer using the r.m.s.
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Question 5: Normal Approx1mat10n for Probability Histograms (30 Points)

Twenty—five draws are made at random with replacement from the box e 7y
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One of the graphs below is an (empirical) histogram for the numbers drawn. One is the

probability histogram for the sum. And one is the probability histogram for the product.
Which is which? Explain!
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e An (empirical) histogram for the numbers drawn is ( AM.\ . Cv
Explanation:
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e The probability histogram for the sum is /t] . @
Explanation:
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e The probability histogram for the product is (M) o
Explanation:

J&mf%ﬁ@b%%%w z‘W“ﬂa o et ()
flloy o rirmed Cuve.,



