Statistics 1040, Section 003, Midterm 2 (200 Points)
Friday, November 7, 2008

Your Name:

Instructions: Carefully check whether you have to provide an explanation or
not. In case you have to provide an explanation, keep it short. Just 1 sen-
tence (or 2 sentences at most) or a short calculation will be fine. If you do not
have to provide an explanation, do not waste your time giving an unneeded

explanation. .
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‘Question 1: Probability Histograms (40 Points) WOM ~ L&ﬂ/)
Four hundred draws will be made at random with replacement from the box
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1. (20 Points) Estimate the chance that the sum of the draws will be more than 1,500.
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2. (20 Points) Estlmqé,e the ahance that there will be fewer than 90 - s.
9, 4
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Question 2: Regression (50 Points)

In a recent section of Stat 1040, the following scores for the sum of the first five quizzes
and the first midterm were observed:

Quiz 1-5 score:  avg = 73 points; SD = 19 points;
Midterm 1 score: avg = 145 points; SD = 29 points; r = 0.37.

The scatterplot that shows the data is displayed below and can be assumed to be football-
shaped.
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1. (15 Points) Find the regression equation for predicting the Midterm 1 score from
the Quiz 1-5 score.
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2. (8 Points) Using your regression equation, estimate the Midterm 1 score for a
student who had a Quiz 1-5 score of 60 points.
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3. (7 Points) Find the r.m.s. error for predicting the Midterm 1 score from the Quiz

1-5 score.
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4. (10 Points) Can we use the regression equation, to predigt the Midterm 1 score
for a student who had a Quiz 1-5 score of 19 points? r NO? Circle .your

answer and provide a short explanation.
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5. {10 Points) Independently from your previous answer, let us assume that we can
use the regression equation to predict the Midterm 1 score for a student who had a

Quiz 1-5 score of 19 points. Would you be surprised that a student _with 19 points
in the quizzes got a score of 178 points in Midterm 17 YES o Circle your

answer and provide a short explanation.
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Question 3: Probability and Chance (50 Points) = (g /"‘hgﬂﬂ‘gﬂ

A class of 28 fourth—graders has 16 boys and 12 girls. This class goes on a field trip. Two
children are chosen at random to ride with the teacher.
Answer each of the following questions separately. Show your work!

-2 )f/nw/\ ollondibon wrred

1. (10 Points) What is the chance the first child is a boy?

The chance is 9 i. { H %
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2. (10 Points) What is the chance the second child is a boy?
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3. (10 Points) What is the chance both children are boys?
The chance is _ 3L 25 %
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4. (10 Points) What is the chance neither of the children are boys?
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5. (10 Points) What is the chance one of the children is a boy and the other is a girl?
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Question 4: The Law of Averages (20 Points)

Answer the following two questions. Just circle your correct answer!

1. (10 Points) According to genetic theory, there is very close to an even chance that
both children in a two—child family will be of the same sex. Here are two possibilities:

(a) 15 couples have two children each. In 10 or more of these families, it will turn
out that both children are of the same sex.
(b) 30 couples have two children each. In 20 or more of these families, it will turn

out that both children are of the same sex.

Choose the correct statement among the following statements:
@ @:’ossibility (a) is more likely.
(ii) Possibility (b) is more likely.
(iii) Possibilities (a) and (b) are equally likely.
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2. {10 Points) A box contains red and blue marbles; there are more red marbles
than blue ones. Marbles are drawn one at a time from the box, at random with
replacement. You win a dollar if a red marble is drawn more often than a blue one.
There are two choices: ’

(a) 100 draws are made from the box.

(b} 200 draws are made from the box.
Choose one of the four options below:

O (i) Choice (a) gives a better chance of winning.
{0

hoice (b) gives a better chance of winning.

(ii1) Choices (a) and (b) give the same chance of winning.

(iv) Can’t tell without more information.

FMMWW{M-W? v{%w% e diper
Wy eranost i e hrse, Horfort aliove. 507, (W Mo qusciton
‘4”%%/0“3'1%%:4 abrrrt ‘507‘7{4,%%%0(,”%




Question 5: Chance Errors in Sampling / Accuracy of Percentages (40 Points)

The online edition of the Utah Statesman reported the following intermediate standings
(on 10/31/08 at 10.15pm) regarding their question “Who are you going to vote for presi-
dent?”:

[;'_T’l!_z;.s!ﬂ_li’iljlrmllr-'iilll}i::!{{s_ l}nl‘gnr}elf‘,vplpseg i , ) N
Vet st oo 0Bt 481 ot £ Bt berperdoKie St
Who are you going to vote for president?
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1. (20 Points) For this question part only, assume that the 134 students who replied

to this survey represent a simple random sample (SRS) of all USU students. Using

the idea of bootstrap, one could estimate that the percentage of Obama voters (a
total of 62 students in this samiple) in the whole USU student population is about

Y6 %, give—or-take .3 %. Show your work! .
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2. (5 Points) Unfortunately, this survey is not based on a SRS and, therefore, it ' M

does not provide a statistically reliable answer (note that many surveys of this type

indicate that the survey is not a scientific survey). This particular survey is one

example of a Vlurkore, TeopunaR survey. ;

0 (D ot ok “vilun o

3. (15 Points) Provide three regsons why a Web survey such as the Utah Statestnan
survey cited above is liklely to provide invalid results that do not relate to the entire
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