Statistics 2000, Section 001, Midterm 2 (185 Points)
Friday, November 5, 2010

Part I: Text Answers
Your Name:

A WS Cammine |, 21|

Question 1: Two-Way Tables (35 Points)

Full-time and part—time college students. The U.S. Census Bureau provides esti-
mates of numbers of people in the United States classified in various ways. Let’s look at
college students. The following table gives us data to examine the relation between age

and full-time or part~time status. The numbers in the table are expressed as thousands
of U.S. college students. '
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U.S. college students by age and status
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Show your work!

L. (5 Points) What is the U.S. Census Bureau estimate of the number of full-time
college students aged 15 to 197




2. (10 Points) Add the joint distribution of age and status to the table on the previous
page. Show your calculations below. -
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3. (10 Points) What s the marginal distribution of age? Add these percentages to
the table on the previous page. Show your calculations below. Also, display the

_ results graphically via a bar chart,. g‘w_ M
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4. (10 Points) What is the marginal distribution of status? Add these percentages Aa
to the table on the previous page. Show your calculations below. Also, display the

results graphically via a bar chart. \
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Question 2: Probabilities, Means, and Variances of Random Variables (50 Points)

Based on past experience, an architect has determined the distribution for the number of
times a drawing of a house must be examined by a client before it is accepted. Let the
random variable X represent the number of times a drawing of a house must be examined
by a client before it is accepted. The probability distribution of X is shown below:

Valueof X | 1 [ 2 73] 45
Probability { 0.1 | 0.2]0.310.210.2

Show your work!

1. (8 Points) What is the average number (mean) pux of times a drawing of a house
must be examined by a client before it is accepted?

Answer: 3.4  times
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2. (8 Points) Calculate the standard deviation ox of the random variable X.
Answer: 1.2 times
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3. (8 Points) What is the probability that a client examines a drawing of a house at
least 3 times before it is accepted?
Answer: 0 %
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4. (8 Points) Mr. Klein is one of the clients 6F this architect. Mr. Klein has already

inspected his drawing twice. What is the probability that he will accept the drawing
upon the next examination, i.e., after exactly the third time?

Answer: 4.8 9%
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5. (8 Points) Let the random variable ¥ represent the number of times a drawing of a
garage must be examined by a client before it is accepted. The architect determined
that the average number (mean} piy of times a drawing of garage must be examined
by a client before it is accepted is 1.8 times. Assuming a customer plans to get a
house and a garage from the architect, what is the expected (average) number of
times a customer will look at all drawings (of the house and the garage) before they
are accepted?

Answer: 5.0 times
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6. (10 Points) Based on past data, the architect also determined that the standard
deviation oy of the random variable Y is 1.1 times. Moreover, some clients in
general want to see many drawings of any building while other clients are satisfied
after just a few drawings. So, no big surprise that the correlation between X and
Y equals 0.90. What is the standard deviation for the number of times a customer
will look at all drawings (of the house and the garage) before they are accepted?
Answer: 2.29 times
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For a road trip, a student places the follgwing nme CDs into the glove compartment of
his car:

* 5 modern rock CDs (Fallout Boy, Hawthorne Heights, The Used, Finger Eleven,

Taking Back Sunday), HMeA dime A lbimbn) /(}aé’av -
2 s
* 3 pop CDs (P'nk, Fergie, Gwen Stefani), M 2 /M&t/{:hm o "W‘( W ' .

* 1 American Idol CD (Jordin Sparks).

- On his trip, the student blindly grabs a CD from the glove compartment, listens to it,
and places it on the back seat when finished. Then he blindly grabs a second CD from
the glove compartment. You should NOT comment on the musical taste of this student,
but answer each of the following questions separately. Show Your work! As a
part of your answer, translate the everyday language into probability statements, using
the proper notation, e.g., P(A), P(A and B), P(A or B), P(A|B), etc., where 4 (and B)
are the events of interest. : :

1. (8 Points) What is the chance that the FIRST CD will be a pop CD or the American
Idol CD? The chance is _ 44, Y 9
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2. (8 Points) What is the chance that the SECOND CD will be a pop CD or the
American Idol CD? The chanceis  94. Vi
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4. (8 Points) What is the chance that he will listen to none of the pop CDs? The = 32-( ‘”%)
chanceis _4(. 7 o

P“”*“"‘M\M_ ,Q»N,(,,ﬂlm) < 'f(Mw‘rw)“ﬂa««( MM/WMM}

-—..€ . "g—: .—-3—0-—:04(“?3%'-1%
5. (8 Points) What is the chance that he will listen to at least one of the modern
7ock CDs? The chanceis _ &3 %

Pf ik 70 modoomvil] s 1= P dtl h ki) y
< (= PLiA ot i ral)§ Pland ot moom ek [ 1ot 25t oo
SN U N R N S

—

8 &€ 507 3T ;2 —



0‘41747&304\ k'S /d%””“/&% j’;&‘/&m

W“mMﬂW|W Wﬂmgm%ﬁﬂ%
; ano . g 5

tof CO Probonditid,
4 g ~ i z% 5.
Yg _pon _% 5
S ke —Ug o4,{ = 3, 5.
a'\B/g s ok N '
\ 2 <
| K!g _3_
[5 A =y | 3.
Slg _ moslepm. z
Al < A no 30 %S
g
\/m- .%. 2. 3
32
* A A A e TR (AL
LI P2 Ty Rt Twm T nTs ’
( 3. .3 33y "
T - Loy
)P " TR R YT o
s 3 s .3 _ L A9y
3) Pzttt ' 2 ) - “lo
10 E_ 7 . ..3_‘9_ = ‘” ¥
Y TR TR 3 7
' 60 g,
5, p. 20 8 5 IS 5 . &% &3 37,
/ P 7 B TR TH TR 2 ‘

60\)



Statistics 2000, Section 001, Midterm 2 (185 Points)
Friday, November 5, 2010

Part II: Multiple Choice Questions

Your Name:

Question 4: Multiple Choice Q,uestionsr(GO Points)

Mark your answer for each multiple choice question in the table below. There
is only one correct answer for each question. Each correct answer is worth 4 points.
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Stat 2000, Midterm 2, Question 4 — Solutions

1.

10.
11
12,

13,
14.

(¢) This is a double-blind experiment. Neither the patients nor the physician know
which patient gets which drug. Only the assistant has a list with the information
who gets which drug.

. (b) Herbal tea is the explanatory variable. Obviously, there are many confounding

variables here, but that wasn’t the question,
(d) 3 types of glue x 2 bindings = 6 combinations (or treatments) overall.

(d) The participants were guaranteed confidentiality and anonymity — so neither
of these can be compromised. If a researcher wants to follow up, even only if to gee
who has replied, the researcher cannot guarantee anonymity before the study.

. (¢) We have to use digit 1 (for Becker), ignore the next 1 (as we want a SRS of size

3), then use digit 7 (for Taylor), and then use digit 9 (for Weiss).

(b} Combining Rules 1 and 2 for means says ux.y = fx —py. Sothe mean difference
(male — female) is 7.25 — 6.50 = 0.75.

. (b) Since genders of children from different pregnancies are independent, we can

multiply the probability of a boy on any pregnancy by itself, so we have 0.513-0.513 ==
0.263, or about 26.3%.

. (¢) There are 11 plums among the total 44 fruit, and since we are picking at random,

each of the fruits in the refrigerator is equally likely to be chosen, so the probability
of a plum is 11/44 or 1/4.

(b) By the addition rule, since Freshman and Sophomore are disjoint, P (Freshman
or Sophomore) = P (Freshman) + P (Sophomore)} = 0.35 - 0.30 = 0.65. The event
Junior or Senior is the complement of the event Freshman or Sophomore, so its
probability is 1 — 0.65 = 0.35 (or 35%) by the rule for complements.

(a) This is the definition of randomness. Text reference: MMC, page 239.
(a) mean = 0-0.64+1-0.1+2-0.1+3-01+4-0.1=10-0.1 =10

(a) P = area from truncated triangle from 0 to 1 = 1— area of triangle from 1 to 2
=1-1/2 width - height =1-1/2-1-1/2=1~1/4=3/4=0.75.

(c) We observe pairs of outcomes — and there are four different pairs.

Just (c} Since the tosses of the penny and nickel do not influence each other, any
event concerning the outcome for the penny is independent of any event concerning
the outcome for the nickel. So the event A, the penny shows a head, is independent
of the event B, the nickel shows a tail.



15. {c) The explanatory variables in an experiment are often called factors. Many ex-
periments study the joint effects of several factors. This experiment is studying the
effect of two factors, type of drug and dosage of drug on the response, which is con-
centration in the blood. Each treatment is formed by combining the specific values
(levels) of each of the factors, Since there are two drugs and three dosages for each,
there are 3 - 2 = 6 treatments in this experiment, which is why the subjects were
divided into six groups, one for each possible treatment.



