21W-STATS100A-1 Midterm 1- Must submit before 7 PM on

1/31/2021

NICHOLAS DEAN

TOTAL POINTS

39.95/42

QUESTION 1
1Front page with (ONLY) what is inside the

box on page 1 of exam 3/3
v - 0 pts Correct
- 2 pts Hand-written signature required
- 1 pts Page where the signature can be found not
indicated when exam submitted.
- 2 pts Statement incomplete. Had to submit the

whole statement as given in front page of exam

QUESTION 2

2 Multiple choice questions 1-54/5

- 0 pts Correct
v -1pts MC1

-1 pts MC2

-1 pts MC3

-1 pts MC4

-1 pts MC5

- 1 pts Something other than answers to MC
questions is on the page

- 1 pts Page not found when grading. Have to open
whole exam to find answers. You had to indicate

page where answers found

QUESTION 3
3 Multiple choice questions 6,7,8,10 (9 not
graded) 4/4
v - 0 pts Correct

-1 pts MC6

-1 pts MC7

-1 pts MC8

-1 pts MC10

QUESTION 4

4 Multiple choice questions 11-155/5
v - 0 pts Correct
-1 pts Q11
-1pts Q12
-1pts Q13
-1pts Q14
-1pts Q15

QUESTION 5

5 Multiple choice questions 16-205/5
v - 0 pts Correct
-1pts Q16
-1pts Q17
-1pts Q18
-1pts Q19
-1pts Q20

QUESTION 6

6 Work question 211.2/2

- 0 pts Correct

- 0.2 pts No, it is NOT a probability mass function
v - 0.2 pts $3$0 \le P(Y = y)$$ is satisfied (or $$0 \le
P(Y =y) \le 1$$ is not satisfied)
v - 0.3 pts Explain that $$0 \le P(Y = y)$$ is satisfied
**because $$\theta>0$$** (or $$0 \le P(Y = y) \le 1$$
is not satisfied **for $$0<\theta<1$$**)

- 0.5 pts $$P(S) =1$$ is not satisfied

- 0.5 pts Correct work to show $$P(S)\ne 1$$
v - 0.3 pts Mention 3rd axiom (additivity) and show

some work

QUESTION 7

7 Work question 22(a) 1/1
v - 0 pts Correct



- 0.2 pts Label what you're calculating: P(error) - 0.2 pts Answer is 0.11111

- 0.3 pts Show some work

- 0.3 pts Show correct work: $$P(B”c | A)P(A) + P(B | QUESTION 12
AC)P(ANC) = 0.1(0.7) + 0.3(1 - 0.7)$$ or something 12 Question 24(c) 1/1
similar v - 0 pts Correct
- 0.2 pts Show correct answer: 0.16 - 1 pts The product rule for independent events was
used when we drew with replacement, part (b)
QUESTION 8
8 Work question 22(b) 1/1 QUESTION 13
/- 0 pts Correct 13 Question 25(a) 1/1
- 0.2 pts Label what you're calculating: $$P(Ac v - 0 pts Correct
IBNc)$$ - 1 pts The sample space must be listed completely:
- 0.3 pts Show some work S ={00; 01; 02;10; 11; 12; 20; 21; 22}
- 0.3 pts Show correct work
- 0.2 pts Correct answer is 0.75 QUESTION 14
14 Question 25(b) 2/2
QUESTION 9 v - 0 pts Correct
9 Question 23 2/2 - 0.2 pts Label event: A
v - 0 pts Correct - 0.8 pts List event: A ={00; 01; 02}
- 0.2 pts The sets do NOT form a partition. - 0.2 pts Label probability we're calculating: P(A)
- 0.2 pts A =(EEU, EUE, UEE) - 0.6 pts show work
- 0.2 pts B = {UUE, UEU, EUU, UUU} - 0.2 pts answer is 0.8
- 0.2 pts C = {EEE}
QUESTION 15

-0.2 pts D = {EEE, EEU, EUE, UEE}

- 0.3 pts Discuss union condition 15 Questio 25(C) 3/3

v - 0 pts Correct
- 0.5 pts Show $$y$$ column
- 0.5 pts Show $$P(Y=y)$$ column
-1 pts List events
QUESTION 10 - 1 pts Calculation of probabilities
10 Question 24(a) 1/1
v - 0 pts Correct
- 0.2 pts M=15
- 0.2 pts Label what we're calculating: P(A)

- 0.2 pts Union condition is satisfied
- 0.3 pts Discuss disjoint condition

- 0.2 pts Disjoint condition not satisfied

QUESTION 16
16 Question 25(d) 2/ 2
v - 0 pts Correct

- 0.4 pts Show work - 0.2 pts Label expected value

- 0.2 pts Answer is 0.095 - 0.6 pts Show work for expected value
- 0.2 pts Expected value is 0.5
QUESTION M - 0.2 pts Label standard deviation
11 Question 24(b) 1/1 - 0.6 pts Show work for standard deviation
v - 0 pts Correct - 0.2 pts standard deviation is 0.73

- 0.2 pts Label what we're calculating: P(A)

QUESTION 17
- 0.6 pts show work



17 Question 25(e) 1/1
v - 0 pts Correct
- 0.2 pts NO
- 0.8 pts Justify your answer

QUESTION 18
18 Question 25(f) 1/1
v - 0 pts Correct
- 0.2 pts show $$y$$ column
- 0.2 pts label each probability correctly: $$F(y)$$
or $$P(Y\le v)$$

- 0.6 pts show calculation

QUESTION 19

19 Question 25(g) 0.75 /1
- 0 pts Correct
- 0.5 pts Show PMF table
- 0.25 pts Show expected value: 7.5
v - 0.25 pts show standard deviation: 11.01
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Midterm Exam ©Juana Sanchez J. Sanchez
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EVERYTHING IN THIS BOX MUST APPEAR ON A FRONT, PAGE 1, OF YOUR SUBMITTED
EXAM. YOU MAY WRITE EVERYTHING BY HAND ON PAGE 1 OF YOUR EXAM. ONLY WHAT
IS IN THIS BOX MUST BE ON YOUR PAGE 1 OF YOUR EXAM.

LASTNAME: V&0 ___ FIRST NAME: Wehdos D: QDA%

Write a statement like this below and add your full signature (in English) below it. The statement

must be exactly like this, with your name on it and signature. Do not cut the phrases or simplify.
Niondes  Dean

I, —(your name here)— - — - — — — — — sign to confirm that this exam reflects my work and only my work,
that I have not consulted with anyone or anything except the class material posted in CCLE, the textbook, and
Cognella active learning and that I have taken the time specified in the instructions or very close to that time to
complete the exam from the moment that I first looked at it until it was in Gradescope. I also confirm that I have
adhered to Section 102.01 or 102.02 of the UCLA Student Conduct Code and that I have and will not share this

exam with anything or anyone. /\9/
YOUR SIGNATURE (in English):— —W o~

1)
2

(3)

@

(5)

()

INSTRUCTIONS

(points deducted for not following tl;Ese instructions and those posted in the midterm folder)

The exam must be submitted to Gradescope link for the exam before 7 PM on 1/31/2021 Los Angeles Time.
This is a three hour exam from the moment you click on the pdf file or the gradescope submission link for the first

time, until it is showing submitted in gradescope. The time at which you access it will be logged in by CCLE. If
you click, you must start and do the exam right away. Accidental clicks” are clicks, and the clock starts for you
with that click, if that happens to you. The three hours includes the time it takes you to scan and submit the exam. You
can choose any three hours between 5:30 PM on 1/29 and 7 PM on 1/31 to do your exam, but you must submit before the
deadline. No excuses will be accepted because you wait until the last minute to look at, download and (or) submit your

exam. Start early to prevent problems.
You must work on your own. No group work allowed, no consulting with anyone or anything allowed. No sharing of

information allowed. You may use all the material in our CCLE course web site and the required textbook, including

Cognella active learning materials that come with the textbook.
Do not contact the TA or anybody else regarding class material or anything regarding the exam and the course during the

time window allowed for the exam. You may contact only me, Dr. Sanchez, within non-sleep time, but first check the Q&
A file and the instructions given on these pages. If the answer to what you asked is there you will not receive an answer

from Dr. Sanchez by email. _

There is a file called Q&A, where 1 will be posting anything worthwhile that may benefit the whole class, such as a typo
found. You will look at that file before you email me (Dr. Sanchez). Read the instructions of the exam well to avoid wasting
time asking questions that are answered in the instructions.

The exam has two parts.

e Part I (20 points, 1 point for each question) is 20 multiple choice questions (pages 3-11). Answer on the table given
on page 3 or a table exactly like that written by hand. Required. You must write the letter of the chosen answer or
answers (A, B, C,...etc). Read MC instructions on page 3 to avoid losing points for just not reading the instructions.

e Part IT (20 points) problems where you must show work. Work is 80% or more of your grade, as in homework. Make
sure you read the instructions carefully.
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1Front page with (ONLY) what is inside the box on page 1 of exam 3/3
v - 0 pts Correct
- 2 pts Hand-written signature required
- 1 pts Page where the signature can be found not indicated when exam submitted.

- 2 pts Statement incomplete. Had to submit the whole statement as given in front page of exam
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Part I. MULTIPLE CHOICE ANSWERS. WRITE YOUR ANSWER FOR QUESTIONS 1-20 ON A TABLE
EXACTLY LIKE THE ONE GIVEN BELOW, WITH 4 COLUMNS AND 5 QUESTIONS PER COLUMN.
YOU MAY WRITE A TABLE LIKE THIS BY HAND ON YOUR PAPER OR SUBMIT THIS PAGE.
SHOWING WORK IS NOT REQUIRED FOR THE MULTIPLE CHOICE QUESTIONS.

ONLY THIS TABLE MUST BE ON PAGE 2 OF YOUR EXAM

| Question(Q) Answer | Q Answer | Q Answer | Q Answer |

Ql S Q6 o [T~ [Qls 5
Q2 5 Q7 c Q2 |Qr b
Q3 c Qs B Q13 C Q18 ~
Q4 C QW o Q4 ~ QD c
Q5 o Q10 Q15 N Q20 b

Table 1: There is a box for each question. Write your answer for each question inside the box where the question
number is. The table you submit must be exactly like this, with 4 columns and 5 questions per column. Other
formats will be deducted points. Only the table must be on this page.
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d in the multiple choice questions. Write all

PART L Multiple choice questions. Showing work is not require
umns) to the one on page 3. There is only

your answers 1o the multiple choice questions in a table identical (4 col

one answer to each question.
ESs S

Question 1. What is the probability that if I roll a fair 12-
3,6,9. 0
(a) 0.25 PASNGCEEY

®) 2

P—

(c) 0.003472222 \ {20
(d) 0.08333

sided die three times, the 3-tuple will contain the numbers

Question 2. If we roll two. fair 4-sided die, and I have to bet on a sum of 4 or 5, which of the following is true?

b S

(a) 4 has higher chance of happening than 5.

{b) 5 has higher chance of happening than 4. & S
. >\ 2%
(c) 4 and 5 have equal chance of happening.
' 4\
(d) None of the above. .
\ A

n fringehead defending its cave. The probability that the fringehead succeeds

Question 3. Consider a randomly chose
o attempts to defend the cave. Which of the following is true if

in deterring a persistent intruder is 1/2. Consider tw

we assume independence?
—_— L~ Wi LW wW

(a) The probability of 1 success in two attempts is 1/3

(b) The probability of 1 success in two attempts is 1/4

~(c) The probability of 1 success in two attempts@

e ———

(d) Nénc of the above

Question 4. A student has just transfered to a public university and requires the choice of both an applied course
and a theoretical course. There are three departments on campus that the student likes, each offering 6 theoretical
courses that the student could take am:j_applied courses that the student could take. The student has been told in
orientation that it must select both the theoretical and the applied course from the same department. In how many

ways can this be done? (.O

¥ =\
(a) 20 _
s " ISte
(b) 24

January 29,2021 ' ;
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(d) 121

(e) None of the above.

Question 5. Consider the roll of two fair six sided dice. Event A can be described as the event “the first roll is
the n.umber 3 or the number‘5_£ Event B is the event ’the sum of the two rolls is less than or equalﬁ’ Event C
consists of the event “the largest of the two numbers obtained in the two rolls is 5.” The probability of the event
{ANBNCIUMANCNBY)is

(c) 0.25

(d) 0.3129

(e) None of the above

Question 6. About 52% of the households of a country live in urban areas. The upper middle class accounts for just
14% of urban households, while the middle middle class accounts for almost 50%. About 56% of the urban upper
middle class households buys electronics and household appliances, as compared to 36% of the middle middle class.
Suppose there are 100000 households in this population. How many of th@ppcgniddle class households buy

electronics and household appliances?

(" (a) Approximately 4077

(b) Approximately 3203

(c) Approximately 9360
(d) Approximately 1311

(e) None of the above

Question 7. Consider the network of highways shown below. Each line represents a highway and the lowercase
letters represent locations. We are interested in going from location w to y. Highway A has probability 0.9 of being
open to cars, highway B has probability 0.8 of being open, highway C has 0.9 probability of being open, highway
D has 0.7 probability of being open and finally highway E has 0.9 probability of being open. Assuming that the
highways have those probabilities of being open and that these events are independent, what is the probability that
we will be able to go from location w to y?

January 29, 2021 5



2 Multiple choice questions 1-54/5

- 0 pts Correct

v -1 pts MC1
-1 pts MC2
-1pts MC3
-1 pts MC4
-1 pts MC5
- 1 pts Something other than answers to MC questions is on the page

- 1 pts Page not found when grading. Have to open whole exam to find answers. You had to indicate page
where answers found
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Part I. MULTIPLE CHOICE ANSWERS. WRITE YOUR ANSWER FOR QUESTIONS 1-20 ON A TABLE
EXACTLY LIKE THE ONE GIVEN BELOW, WITH 4 COLUMNS AND 5 QUESTIONS PER COLUMN.
YOU MAY WRITE A TABLE LIKE THIS BY HAND ON YOUR PAPER OR SUBMIT THIS PAGE.
SHOWING WORK IS NOT REQUIRED FOR THE MULTIPLE CHOICE QUESTIONS.

ONLY THIS TABLE MUST BE ON PAGE 2 OF YOUR EXAM

| Question(Q) Answer | Q Answer | Q Answer | Q Answer |

Ql S Q6 o [T~ [Qls 5
Q2 5 Q7 c Q2 |Qr b
Q3 c Qs B Q13 C Q18 ~
Q4 C QW o Q4 ~ QD c
Q5 o Q10 Q15 N Q20 b

Table 1: There is a box for each question. Write your answer for each question inside the box where the question
number is. The table you submit must be exactly like this, with 4 columns and 5 questions per column. Other
formats will be deducted points. Only the table must be on this page.
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(d) 121

(e) None of the above.

Question 5. Consider the roll of two fair six sided dice. Event A can be described as the event “the first roll is
the n.umber 3 or the number‘5_£ Event B is the event ’the sum of the two rolls is less than or equalﬁ’ Event C
consists of the event “the largest of the two numbers obtained in the two rolls is 5.” The probability of the event
{ANBNCIUMANCNBY)is

(c) 0.25

(d) 0.3129

(e) None of the above

Question 6. About 52% of the households of a country live in urban areas. The upper middle class accounts for just
14% of urban households, while the middle middle class accounts for almost 50%. About 56% of the urban upper
middle class households buys electronics and household appliances, as compared to 36% of the middle middle class.
Suppose there are 100000 households in this population. How many of th@ppcgniddle class households buy

electronics and household appliances?

(" (a) Approximately 4077

(b) Approximately 3203

(c) Approximately 9360
(d) Approximately 1311

(e) None of the above

Question 7. Consider the network of highways shown below. Each line represents a highway and the lowercase
letters represent locations. We are interested in going from location w to y. Highway A has probability 0.9 of being
open to cars, highway B has probability 0.8 of being open, highway C has 0.9 probability of being open, highway
D has 0.7 probability of being open and finally highway E has 0.9 probability of being open. Assuming that the
highways have those probabilities of being open and that these events are independent, what is the probability that
we will be able to go from location w to y?
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(a) 0.23146
(b) 0.0225
" (c) 0.98964 e s
C L
(d) 0.5414 .'q -\ LA%q0Y
(9% & 00

(e) None of the above

Question 8. Daily sales records for a car dealership show that it will sell 0, 1, 2, or 3 cars, with probabilities as listed

p——

x= Number of sales 0 1 2 3
P(X=x) 0.5 03 0.15 0.05

; . 5
How many cars does this dealership expect to sell tomorrow?

A ™
Cwors

() 2
d 3

(e) None of the above

Question 9. The workers’ union must select among two candidates A, B for the position of chief negotiator in the
bargaining team. The voters are union members from three school s—y—s?ems . USC, UCLA and CS. The winner of
this election must have won the majority of votes in 2 of the three school systems. Candidate A is equally likely to
win in either district, but candidate B has probability 0.8 of vﬁr—l_ning in USC, probability 0.2 of winning in UCLA
and probability 0.7 of winning in CS. Let W denote the event that A wins the election and let T be the event that
both USC and UCLA vote for the same candidate. Calculate P(W U T). You may assume that the school systems
are independent.

January 29, 2021 . 6
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We

(a) 0.349037
(b) 0.2801481
(c) 0.2259259
(d) 0.3912592

¢ /(c) None of the above

Question 10. Consider the circuit shown below showing the components and the probability that each of the com-
ponents work. The components function independently. Calculate the reliability of the system.

A

0.6

A M

D
0.8

F

0.8

o 04

(o

0.8

(a) 0.27648
(b 0920576
(c) 0.875312
(d) 09921

(e) None of the above

Q%

0.8

Q26

Question 11. A robot is placed in front of a tourist store located in downtown S. Francisco, U.S., to welcome
- i i iff i ‘he training took place by telling

customers. The robot has been trained to give three different types of greetings. The training took p ¥ el

the robot to associate conversations with the potential language of the visitors using supervised machine learning.

The robot was trained to say:

e "Bienvenidos™ for Spanish speaking people

e "Genki des ka?” for Japanese speaking people

e "Welcome” for English speaking people.

January 29, 2021
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v - 0 pts Correct
-1 pts MC6
-1 pts MC7
-1 pts MC8
-1 pts MC10
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Part I. MULTIPLE CHOICE ANSWERS. WRITE YOUR ANSWER FOR QUESTIONS 1-20 ON A TABLE
EXACTLY LIKE THE ONE GIVEN BELOW, WITH 4 COLUMNS AND 5 QUESTIONS PER COLUMN.
YOU MAY WRITE A TABLE LIKE THIS BY HAND ON YOUR PAPER OR SUBMIT THIS PAGE.
SHOWING WORK IS NOT REQUIRED FOR THE MULTIPLE CHOICE QUESTIONS.

ONLY THIS TABLE MUST BE ON PAGE 2 OF YOUR EXAM

| Question(Q) Answer | Q Answer | Q Answer | Q Answer |

Ql S Q6 o [T~ [Qls 5
Q2 5 Q7 c Q2 |Qr b
Q3 c Qs B Q13 C Q18 ~
Q4 C QW o Q4 ~ QD c
Q5 o Q10 Q15 N Q20 b

Table 1: There is a box for each question. Write your answer for each question inside the box where the question
number is. The table you submit must be exactly like this, with 4 columns and 5 questions per column. Other
formats will be deducted points. Only the table must be on this page.
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We

(a) 0.349037
(b) 0.2801481
(c) 0.2259259
(d) 0.3912592

¢ /(c) None of the above

Question 10. Consider the circuit shown below showing the components and the probability that each of the com-
ponents work. The components function independently. Calculate the reliability of the system.

A

0.6

A M

D
0.8

F

0.8

o 04

(o

0.8

(a) 0.27648
(b 0920576
(c) 0.875312
(d) 09921

(e) None of the above

Q%

0.8

Q26

Question 11. A robot is placed in front of a tourist store located in downtown S. Francisco, U.S., to welcome
- i i iff i ‘he training took place by telling

customers. The robot has been trained to give three different types of greetings. The training took p ¥ el

the robot to associate conversations with the potential language of the visitors using supervised machine learning.

The robot was trained to say:

e "Bienvenidos™ for Spanish speaking people

e "Genki des ka?” for Japanese speaking people

e "Welcome” for English speaking people.
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A-random visitor to this store has probability 0.3 of being a Spanish speaking person, 0.5 of being an English
s;')e.akmg person and (.2 of being a Japanese spea/km'—g person. In the training done, it was found that when the
visitors are Spanish speaking the robot gives the correct greeting 70% of the time. When the visitors are English,
the robot gives the correct greeting&% of the time. And when the visitors are Japanese, the robot gives the correct
greeting 60% of the time. The robot has all this information in its memory chip.

The robot is also trained to ask, after greeting the person: “Did I greet you properly”? If the person answers
“yes”, then the robot decides that it gave the right greeting, and uses the rules of probability to decide what language
the person speaks and completes the sentence: ”* Wonderful. I love your.... ” where the dots indicate the language
(Spanish, Japanese, or English). Otherwise, the robot will not say anything else and just operates internally to update
its algorithms in order to do better next time.

If a random person arrives, the robot greets the person, and the visitor tells the robot ”Yes” (that it greeted
Properly), how will the robot complete the sentence? Use the rules of probability to make a decision, given the
information available. Assume that the robot will conclude the sentence by choosing the language that is most

probable given that it was told that it was right. 2

G Engron Qopoex

(a) ”Wonderful. I love your Spanish.”
d p‘ 2N P APt
(b) ”Wonderful. I love your Japanese.”

-t
¢ (c) ”Wonderful. I love your English.”

(d) ”Wonderful. I am indecisive, I can not tell which language you speak.”

Question 12. In a survey of transgender individuals who were asked to name their favorite color, 18% said blue,
15% said red, 15% said yellow, 13% said black, and the rest named another col}._[f you pick a survey participant at
random, what is the probability that this person named another color?

(b) 0.27
(c) 0.73
(d) 0.24

(e) None of the above

Question 13. Consider the experiment of screening people from a given population entering a '29_[’“_" blood cl@_c
this population

until the first O blood person is found. Assume that the probability that a randomly chosen pe.rSOI‘l in -
is O blood type is 0.4. People chosen at random means without replacement but the population is so large that YO

can assume indepéndence as if it was with replacement. What is the probability that the first person with type O

blood is the 5th person screened?

(a) 0.01024
_ (QL\ ‘f\ .L\

(b) 0.4

January 29, 2021
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(d) None of the above

Question 14. In a certain population, 5% have a disease. A diagnostic test for the disease returns a positive result
90% of the time when it is used on a person who actually does have the disease. (The other 10% of the time the test
fails to detect the disease. (The other 10% of the time the test fails to detect the disease.) However, when the test is
used on a person who actually does not have the disease, the test returns a positive result 8% of the time.

What is the probability that a randomly chosen person actually has the disease and will test positive?

Calculate the variance of the outcome of the diagnostic test for those with the disease.

(a) 0.204 ‘s AS ‘KD\.DHE
(bi i.|3 V- o\ — .96

y_, 016
(d) 0.46

’ QG -\
(e) None of the above 6::)’ - N

Question 15. You are asked to identify the source of a defective part. You know that the part came from one of
three factories. Factory A prodﬁézs_ 40% of the parts, factory B 40% and factory C 20% of the parts. It is known
that 25% of the parts produced by factory A are defective, 35% of the parts produced by factory B are defective, and
25% of the parts produced by factory C are defective. Where did the defective part come from? Note: when making

decisions under uncertainty, you let probability dictate your decision by choosing what is most pliobablc given the
available information. ae® o\

(a) It came from factory A ;
n A
18 B

N —_.ub _=e D o

(¢) It came from factory C \ \

(d) It could have come from either factory L 260 66 ®mDH
.06

e) None of the above.

(e) ne of the above P

Question 16. Proposition 134 is on the ballot for the next election. In a small town of 30 people, all eligible voters,
30 favor the proposition and 20 do not. A committee of 4 people is selected from this town. What is the probability

that there will be at least one person in favor? B
(a) 0.02103778 \- © (v Fm\
(b) 0.9789622
' \% \1
(c) 0.148502 e T T
20« o ) 1
(d) 0.843129 50

(e) None of the above,

January 29, 2021 - 9



4 Multiple choice questions 11-155/5
v - 0 pts Correct
-1 pts Q11
-1pts Q12
-1pts Q13
-1pts Q14
-1pts Q15
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Part I. MULTIPLE CHOICE ANSWERS. WRITE YOUR ANSWER FOR QUESTIONS 1-20 ON A TABLE
EXACTLY LIKE THE ONE GIVEN BELOW, WITH 4 COLUMNS AND 5 QUESTIONS PER COLUMN.
YOU MAY WRITE A TABLE LIKE THIS BY HAND ON YOUR PAPER OR SUBMIT THIS PAGE.
SHOWING WORK IS NOT REQUIRED FOR THE MULTIPLE CHOICE QUESTIONS.

ONLY THIS TABLE MUST BE ON PAGE 2 OF YOUR EXAM

| Question(Q) Answer | Q Answer | Q Answer | Q Answer |

Ql S Q6 o [T~ [Qls 5
Q2 5 Q7 c Q2 |Qr b
Q3 c Qs B Q13 C Q18 ~
Q4 C QW o Q4 ~ QD c
Q5 o Q10 Q15 N Q20 b

Table 1: There is a box for each question. Write your answer for each question inside the box where the question
number is. The table you submit must be exactly like this, with 4 columns and 5 questions per column. Other
formats will be deducted points. Only the table must be on this page.
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(d) None of the above

Question 14. In a certain population, 5% have a disease. A diagnostic test for the disease returns a positive result
90% of the time when it is used on a person who actually does have the disease. (The other 10% of the time the test
fails to detect the disease. (The other 10% of the time the test fails to detect the disease.) However, when the test is
used on a person who actually does not have the disease, the test returns a positive result 8% of the time.

What is the probability that a randomly chosen person actually has the disease and will test positive?

Calculate the variance of the outcome of the diagnostic test for those with the disease.

(a) 0.204 ‘s AS ‘KD\.DHE
(bi i.|3 V- o\ — .96

y_, 016
(d) 0.46

’ QG -\
(e) None of the above 6::)’ - N

Question 15. You are asked to identify the source of a defective part. You know that the part came from one of
three factories. Factory A prodﬁézs_ 40% of the parts, factory B 40% and factory C 20% of the parts. It is known
that 25% of the parts produced by factory A are defective, 35% of the parts produced by factory B are defective, and
25% of the parts produced by factory C are defective. Where did the defective part come from? Note: when making

decisions under uncertainty, you let probability dictate your decision by choosing what is most pliobablc given the
available information. ae® o\

(a) It came from factory A ;
n A
18 B

N —_.ub _=e D o

(¢) It came from factory C \ \

(d) It could have come from either factory L 260 66 ®mDH
.06

e) None of the above.

(e) ne of the above P

Question 16. Proposition 134 is on the ballot for the next election. In a small town of 30 people, all eligible voters,
30 favor the proposition and 20 do not. A committee of 4 people is selected from this town. What is the probability

that there will be at least one person in favor? B
(a) 0.02103778 \- © (v Fm\
(b) 0.9789622
' \% \1
(c) 0.148502 e T T
20« o ) 1
(d) 0.843129 50

(e) None of the above,

January 29, 2021 - 9
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Question 17. A student of introductory probability was given Table 22 of joint and total probabilities referring to
events in a sample space.

A | A€ | Total probability
B \S 0.3
B¢ 0.7
Total probability | 0.6 | 0.4 1

Table 2: Table missing the joint probabilities

The table is missing a lot of the information. But it is known that P(A | B) = 0.5. What would you put in the cell
corresponding to A and B? - T

() 0.5 PAW):  PLADD)
o

toy 03 PA®Y BT PLANG)

d) 0.4

(e) None of the above & <

Question 18. Enquiries to an onliﬁe’co:mgﬁter system arrive on five communication lines. The percentage of mes-
sages received through each line are given in Table 22.

Line 1 2 3 4 5
9% received 20 30 10 15 25

Table 3: Percentage of messages received through each line

From past experience, it is known that the percentage of messages exceeding 100 characters on the different lines

are as given in Table ??2.

Line 1 2 3 4 5
% exceeding 100 characters 40 60 20 80 90

Table 4: Percentage of messages in each line exceeding 100 characters

A message has arrived and it exceeds 100 lines. What is the probability that it came from line 3?
e

(2) 0.98 Dlereens 00 S05) T 0B Ag v .00 +.\23.228
(b) 0.02

l = (0%
@ 06

(e) None of the above

January 29, 2021 10
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aA, bB, cC, dD, eE aa, bB, cc, Dd, ee

- ¢

Figure 1: Mating between two organisms

Question 19. In a mating between the organism on the left and the one on the right in Figure ??, each of them
contributes, at random, one of its gene pairs of each type. Independence is everywhere here. What is the probability
that the progeny will have the same genetic composition as the parent on the right-hand-sid@he parent on the left

hand side?

(a) 0.0713 Dl cowe om nN) FB0HELE . OH\NE :
(b) 0.03125 0 Cawe o WoNS:

(c) 0.06250 |
(d) 05130 |

(e) None of the above.

Question 20. There are a large number of genetically based blood group systems that have been used for typing
blood. Two of these are the Rh system (with Blood types Rh+ and Rh-) and the Kell system (with blood types K+

and K-). It is found that any person’s blood type in any one system is independent of the person’s blood type in any
other. S -

It is known that, for Europeans in New Zealand, about 81% are Rh+ and about 8% are K+. If a European New
Zealander is chosen at random, what is the probability that this European is positive in both systems ?

(a) 0.1123
(c) 0.2396
(d) 0.6714

(e) None of the above

GO TO NEXT PAGE FOR WORK QUESTIONS IN PART I

January 29, 2021 o 1




5 Multiple choice questions 16-205/5
v - 0 pts Correct
-1pts Q16
-1 pts Q17
-1pts Q18
-1pts Q19
-1 pts Q20
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PART II. SHOW WORK FOR THE FOLLOWING QUESTIONS
For this part of the exam, you must show work to obtain full credit. The grading rubric will be as in the

homework, 80 or 90% of the grade comes from work, including proper definition of your random
variable(s), events, notation, assumptions and final answer. When the results are numeric, please, do not
leave your final result as a fraction. Calculate the value of the fraction, providing at least three decimals.

Question 21. (2 points) A student of Probability proposed a discrete random variable Y which can take the possible
values 1, 2, and 3. The student claims that the following function is a probability mass function for Y:

0\7
+6+6%

Is P(Y) a probability mass function® How many of Kolmogorov’s axioms does it satisfy or does not satisfy?

PO & 0k o proboBllib| mas (relion bemwe Wne  Sur o TR
prohdoMlies dees wot eqrel 4.

P(Y =y)= y=1,23:6>0

- < S o ’)\ -1 - &%
ALt SPagnM @(\lzl\’\g&’im\\ PCI3) PaBRM
- . o\ = S9N does n earc
PN=LY) & 0 23 BKEy-3) e g AN

5 does no gulaly  Atom 1, (ol\ wicores of erpeamd add 46 1), Gy
et %\\6&; Axton 2 (& eyl 2 smal c‘@ut‘ \$& do=s &kﬂaﬁ/

Axiom 3
Question 22. A noisy communication channel transmits a signal which consists of a binary code message; i.e., the

signal is a sequence of 0’s and 1’s. Noise acts upon one transmitted symbol at a time. Let A be the event that a 1 is
sent and B the event that a 1 is received at a certain time. The following is known: -2y .
ooob \\y e e’
P(A)=0.7, P(B°|A)=0.1, P(B|A°)=03 P ) Qa 0.63

. wg’/
WA\;O.

==

(a) (1 point) Calculate the probability of error in this communication channel. :
\ede colchote  PLBNA ) \eds coleuode Q(»AAL) P(®IAY 0.0

PRETAYS PIRNA) P(BAACY: PLBNAY) - PR oo EOAAD=DS. g

i Cl ¢
O(RAAY- P(A): PLRS (A PIBIACY AACY P(BAAC) o3 .2\

o.\x 0.1 O‘FPU’OCQA) Hx =006z PROAC)
: s 1E . p0A) BT

dreee volues repesent ihe
(b) (1 point) A 0 has arrived. Calculate the probability that a 0 was $enf\ (yor bt W\l 0l&o helP

ORWVE. wWord\WNG \w‘)\\t% wWnad s e onbo\é\\k, IR a W orede o'l
O wos et gven o O Yws owved, ¥\e con br P(Mewor )= PCRENAYF P(BNAC)
regeeted o PLAC| B)
January 29,2021 re®s Yo PoLOGINY dree fiom pedt | Plewer)= 07,09 12
' a) {30  coalcudtong ANRL)= PLANY) - ) 0.\00
gy DR \ (V)= Q.
PLRY=P(0 AP (30 AC) - 22 3 || P e 2 0160 |

(pe) =P AWCA)+P(RUA) RA) =\ I+ 1x3= 03g



6 Work question 211.2/2
- 0 pts Correct
- 0.2 pts No, it is NOT a probability mass function
v - 0.2 pts $$0 \le P(Y = y)$$ is satisfied (or $$0 \le P(Y = y) \le 1$$ is not satisfied)
v - 0.3 pts Explain that $$0 \le P(Y = y)$$ is satisfied **because $$\theta>0$$** (or $$0 \le P(Y = y) \le 1$$ is not
satisfied **for $$0<\theta<1$$**)
- 0.5 pts $$P(S) =1$$ is not satisfied
- 0.5 pts Correct work to show $$P(S)\ne 1$$

v - 0.3 pts Mention 3rd axiom (additivity) and show some work
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PART II. SHOW WORK FOR THE FOLLOWING QUESTIONS
For this part of the exam, you must show work to obtain full credit. The grading rubric will be as in the

homework, 80 or 90% of the grade comes from work, including proper definition of your random
variable(s), events, notation, assumptions and final answer. When the results are numeric, please, do not
leave your final result as a fraction. Calculate the value of the fraction, providing at least three decimals.

Question 21. (2 points) A student of Probability proposed a discrete random variable Y which can take the possible
values 1, 2, and 3. The student claims that the following function is a probability mass function for Y:

0\7
+6+6%

Is P(Y) a probability mass function® How many of Kolmogorov’s axioms does it satisfy or does not satisfy?

PO & 0k o proboBllib| mas (relion bemwe Wne  Sur o TR
prohdoMlies dees wot eqrel 4.

P(Y =y)= y=1,23:6>0

- < S o ’)\ -1 - &%
ALt SPagnM @(\lzl\’\g&’im\\ PCI3) PaBRM
- . o\ = S9N does n earc
PN=LY) & 0 23 BKEy-3) e g AN

5 does no gulaly  Atom 1, (ol\ wicores of erpeamd add 46 1), Gy
et %\\6&; Axton 2 (& eyl 2 smal c‘@ut‘ \$& do=s &kﬂaﬁ/

Axiom 3
Question 22. A noisy communication channel transmits a signal which consists of a binary code message; i.e., the

signal is a sequence of 0’s and 1’s. Noise acts upon one transmitted symbol at a time. Let A be the event that a 1 is
sent and B the event that a 1 is received at a certain time. The following is known: -2y .
ooob \\y e e’
P(A)=0.7, P(B°|A)=0.1, P(B|A°)=03 P ) Qa 0.63

. wg’/
WA\;O.

==

(a) (1 point) Calculate the probability of error in this communication channel. :
\ede colchote  PLBNA ) \eds coleuode Q(»AAL) P(®IAY 0.0

PRETAYS PIRNA) P(BAACY: PLBNAY) - PR oo EOAAD=DS. g

i Cl ¢
O(RAAY- P(A): PLRS (A PIBIACY AACY P(BAAC) o3 .2\

o.\x 0.1 O‘FPU’OCQA) Hx =006z PROAC)
: s 1E . p0A) BT

dreee volues repesent ihe
(b) (1 point) A 0 has arrived. Calculate the probability that a 0 was $enf\ (yor bt W\l 0l&o helP

ORWVE. wWord\WNG \w‘)\\t% wWnad s e onbo\é\\k, IR a W orede o'l
O wos et gven o O Yws owved, ¥\e con br P(Mewor )= PCRENAYF P(BNAC)
regeeted o PLAC| B)
January 29,2021 re®s Yo PoLOGINY dree fiom pedt | Plewer)= 07,09 12
' a) {30  coalcudtong ANRL)= PLANY) - ) 0.\00
gy DR \ (V)= Q.
PLRY=P(0 AP (30 AC) - 22 3 || P e 2 0160 |

(pe) =P AWCA)+P(RUA) RA) =\ I+ 1x3= 03g



7 Work question 22(a) 1/1
v - 0 pts Correct
- 0.2 pts Label what you're calculating: P(error)
- 0.3 pts Show some work
- 0.3 pts Show correct work: $$P(B”c | A)P(A) + P(B | A*c)P(A”c) = 0.1(0.7) + 0.3(1 - 0.7)$$ or something similar

- 0.2 pts Show correct answer: 0.16

Page 28



Stat 100A -Intro Probability
Midterm Exam ©Juana Sanchez J. Sanchez

UCLA Department of Statistics

PART II. SHOW WORK FOR THE FOLLOWING QUESTIONS
For this part of the exam, you must show work to obtain full credit. The grading rubric will be as in the

homework, 80 or 90% of the grade comes from work, including proper definition of your random
variable(s), events, notation, assumptions and final answer. When the results are numeric, please, do not
leave your final result as a fraction. Calculate the value of the fraction, providing at least three decimals.

Question 21. (2 points) A student of Probability proposed a discrete random variable Y which can take the possible
values 1, 2, and 3. The student claims that the following function is a probability mass function for Y:

0\7
+6+6%

Is P(Y) a probability mass function® How many of Kolmogorov’s axioms does it satisfy or does not satisfy?

PO & 0k o proboBllib| mas (relion bemwe Wne  Sur o TR
prohdoMlies dees wot eqrel 4.

P(Y =y)= y=1,23:6>0

- < S o ’)\ -1 - &%
ALt SPagnM @(\lzl\’\g&’im\\ PCI3) PaBRM
- . o\ = S9N does n earc
PN=LY) & 0 23 BKEy-3) e g AN

5 does no gulaly  Atom 1, (ol\ wicores of erpeamd add 46 1), Gy
et %\\6&; Axton 2 (& eyl 2 smal c‘@ut‘ \$& do=s &kﬂaﬁ/

Axiom 3
Question 22. A noisy communication channel transmits a signal which consists of a binary code message; i.e., the

signal is a sequence of 0’s and 1’s. Noise acts upon one transmitted symbol at a time. Let A be the event that a 1 is
sent and B the event that a 1 is received at a certain time. The following is known: -2y .
ooob \\y e e’
P(A)=0.7, P(B°|A)=0.1, P(B|A°)=03 P ) Qa 0.63

. wg’/
WA\;O.

==

(a) (1 point) Calculate the probability of error in this communication channel. :
\ede colchote  PLBNA ) \eds coleuode Q(»AAL) P(®IAY 0.0

PRETAYS PIRNA) P(BAACY: PLBNAY) - PR oo EOAAD=DS. g

i Cl ¢
O(RAAY- P(A): PLRS (A PIBIACY AACY P(BAAC) o3 .2\

o.\x 0.1 O‘FPU’OCQA) Hx =006z PROAC)
: s 1E . p0A) BT

dreee volues repesent ihe
(b) (1 point) A 0 has arrived. Calculate the probability that a 0 was $enf\ (yor bt W\l 0l&o helP

ORWVE. wWord\WNG \w‘)\\t% wWnad s e onbo\é\\k, IR a W orede o'l
O wos et gven o O Yws owved, ¥\e con br P(Mewor )= PCRENAYF P(BNAC)
regeeted o PLAC| B)
January 29,2021 re®s Yo PoLOGINY dree fiom pedt | Plewer)= 07,09 12
' a) {30  coalcudtong ANRL)= PLANY) - ) 0.\00
gy DR \ (V)= Q.
PLRY=P(0 AP (30 AC) - 22 3 || P e 2 0160 |

(pe) =P AWCA)+P(RUA) RA) =\ I+ 1x3= 03g



8 Work question 22(b) 1/1
v - 0 pts Correct
- 0.2 pts Label what you're calculating: $$P(A”c IBA¢)$$
- 0.3 pts Show some work
- 0.3 pts Show correct work

- 0.2 pts Correct answer is 0.75
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Question 23. (2 points) Let us consider the logical possibilities for the next three games in which England plays
Russia in a FIFA World Cup. We can list the possibilities in terms of the winner of each game:

S ={EEE,EEU,EUE,EUU,UEE,UEU,UUE,UUU}

where E denotes England and U denotes Russia. The outcome or simple event EUU means that England wins the
first game and Russia wins the next two games.

: ¥ 4no oMdds dne  dellnwion
Consider the events:

A, which denotes the event that England wins two games o o ?o({\\\ﬁ\\ end ¥s meers
B, which denotes the event that Russia wins at least two games “‘L QVG‘B A{B\C\ D Jdo

C, which denotes the event that England wins three games
i ot™M O \\\on o
D, which denotes the event that Russia wins at most one game. ¢ po N € S .

D-? these events form a partition of S? Why? Why not? Note: work is incomplete if you do not check all
ComNitions. Wreee everks do ot {orm o non of O
A9 EEU FUR | UFE S becowe & perlWion of S & 6 eubdWisleh

=3 TUU,VEV, WUE UWE of ¥re el \ndo subeeis dhgt o IRV
onch exhoua\ve , i.e. evesy elerent o€ 2 muast
(F ci EEE% \belong 40 o ord only one of ¥he 2adbsels.

To crede ¥nls ) \ed's See € &re  unod of e
aulseds \s  equal H S°
AUBUCYO*= %,EEE \EEU) BUE, ELV, UEE\UEUI UUE\UUU%:S
) Cvek condon 15 sadlsfied)
Now, we_ crecs ¥not  excry pubse o sl Lrom one sncther
AND=%EEV,EUE VEEL Decote AD 16 not ¥ne SRy 8t K (0
Question 24. There are two types of workers in an office: 10 administrative assistants and 5 fund managers. Two

workers will be chosen randomly to represent the office on the board of directors and at the town’s city hall, one
worker to each place. Let A be the the event that two fund managers are chosen.

E %EEU ,EUE \UEE \ FEE %

(a) (1 point) A random sample is a sample without replacement. So calculate the probability of A under this
assumption. Indicate before you calculate the probability what the value of M (the population size) is in this

Problem. )= 300\ pecple 1 Bod oftice = 10 comrisialve  OmBans ¥ 5
fund  moregers = \8

D(AY: ¥ oilord momasts ol marae 2 L Sy b TG g0 = (A

(b) (1 point) Suppose now that we sample with replacement. Calculate the probability of A under this assumption.
ArQae | -
DAY= w « B o Curd trorosess -2 E-\o1111= 1)(_/\)\

January 29, 2021 o
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9 Question 23 2/2
v - 0 pts Correct
- 0.2 pts The sets do NOT form a partition.
- 0.2 pts A = {EEU, EUE, UEE}
- 0.2 pts B = {UUE, UEU, EUU, UUU}
- 0.2 pts C ={EEE}
- 0.2 pts D = {EEE, EEU, EUE, UEE}
- 0.3 pts Discuss union condition
- 0.2 pts Union condition is satisfied
- 0.3 pts Discuss disjoint condition

- 0.2 pts Disjoint condition not satisfied
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Question 23. (2 points) Let us consider the logical possibilities for the next three games in which England plays
Russia in a FIFA World Cup. We can list the possibilities in terms of the winner of each game:

S ={EEE,EEU,EUE,EUU,UEE,UEU,UUE,UUU}

where E denotes England and U denotes Russia. The outcome or simple event EUU means that England wins the
first game and Russia wins the next two games.

: ¥ 4no oMdds dne  dellnwion
Consider the events:

A, which denotes the event that England wins two games o o ?o({\\\ﬁ\\ end ¥s meers
B, which denotes the event that Russia wins at least two games “‘L QVG‘B A{B\C\ D Jdo

C, which denotes the event that England wins three games
i ot™M O \\\on o
D, which denotes the event that Russia wins at most one game. ¢ po N € S .

D-? these events form a partition of S? Why? Why not? Note: work is incomplete if you do not check all
ComNitions. Wreee everks do ot {orm o non of O
A9 EEU FUR | UFE S becowe & perlWion of S & 6 eubdWisleh

=3 TUU,VEV, WUE UWE of ¥re el \ndo subeeis dhgt o IRV
onch exhoua\ve , i.e. evesy elerent o€ 2 muast
(F ci EEE% \belong 40 o ord only one of ¥he 2adbsels.

To crede ¥nls ) \ed's See € &re  unod of e
aulseds \s  equal H S°
AUBUCYO*= %,EEE \EEU) BUE, ELV, UEE\UEUI UUE\UUU%:S
) Cvek condon 15 sadlsfied)
Now, we_ crecs ¥not  excry pubse o sl Lrom one sncther
AND=%EEV,EUE VEEL Decote AD 16 not ¥ne SRy 8t K (0
Question 24. There are two types of workers in an office: 10 administrative assistants and 5 fund managers. Two

workers will be chosen randomly to represent the office on the board of directors and at the town’s city hall, one
worker to each place. Let A be the the event that two fund managers are chosen.

E %EEU ,EUE \UEE \ FEE %

(a) (1 point) A random sample is a sample without replacement. So calculate the probability of A under this
assumption. Indicate before you calculate the probability what the value of M (the population size) is in this

Problem. )= 300\ pecple 1 Bod oftice = 10 comrisialve  OmBans ¥ 5
fund  moregers = \8

D(AY: ¥ oilord momasts ol marae 2 L Sy b TG g0 = (A

(b) (1 point) Suppose now that we sample with replacement. Calculate the probability of A under this assumption.
ArQae | -
DAY= w « B o Curd trorosess -2 E-\o1111= 1)(_/\)\

January 29, 2021 o

13

o



10 Question 24(a) 1/1
v - 0 pts Correct
- 0.2 pts M=15
- 0.2 pts Label what we're calculating: P(A)
- 0.4 pts Show work
- 0.2 pts Answer is 0.095
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Question 23. (2 points) Let us consider the logical possibilities for the next three games in which England plays
Russia in a FIFA World Cup. We can list the possibilities in terms of the winner of each game:

S ={EEE,EEU,EUE,EUU,UEE,UEU,UUE,UUU}

where E denotes England and U denotes Russia. The outcome or simple event EUU means that England wins the
first game and Russia wins the next two games.

: ¥ 4no oMdds dne  dellnwion
Consider the events:

A, which denotes the event that England wins two games o o ?o({\\\ﬁ\\ end ¥s meers
B, which denotes the event that Russia wins at least two games “‘L QVG‘B A{B\C\ D Jdo

C, which denotes the event that England wins three games
i ot™M O \\\on o
D, which denotes the event that Russia wins at most one game. ¢ po N € S .

D-? these events form a partition of S? Why? Why not? Note: work is incomplete if you do not check all
ComNitions. Wreee everks do ot {orm o non of O
A9 EEU FUR | UFE S becowe & perlWion of S & 6 eubdWisleh

=3 TUU,VEV, WUE UWE of ¥re el \ndo subeeis dhgt o IRV
onch exhoua\ve , i.e. evesy elerent o€ 2 muast
(F ci EEE% \belong 40 o ord only one of ¥he 2adbsels.

To crede ¥nls ) \ed's See € &re  unod of e
aulseds \s  equal H S°
AUBUCYO*= %,EEE \EEU) BUE, ELV, UEE\UEUI UUE\UUU%:S
) Cvek condon 15 sadlsfied)
Now, we_ crecs ¥not  excry pubse o sl Lrom one sncther
AND=%EEV,EUE VEEL Decote AD 16 not ¥ne SRy 8t K (0
Question 24. There are two types of workers in an office: 10 administrative assistants and 5 fund managers. Two

workers will be chosen randomly to represent the office on the board of directors and at the town’s city hall, one
worker to each place. Let A be the the event that two fund managers are chosen.

E %EEU ,EUE \UEE \ FEE %

(a) (1 point) A random sample is a sample without replacement. So calculate the probability of A under this
assumption. Indicate before you calculate the probability what the value of M (the population size) is in this

Problem. )= 300\ pecple 1 Bod oftice = 10 comrisialve  OmBans ¥ 5
fund  moregers = \8

D(AY: ¥ oilord momasts ol marae 2 L Sy b TG g0 = (A

(b) (1 point) Suppose now that we sample with replacement. Calculate the probability of A under this assumption.
ArQae | -
DAY= w « B o Curd trorosess -2 E-\o1111= 1)(_/\)\

January 29, 2021 o

13

o



11 Question 24(b) 1/1
v - 0 pts Correct
- 0.2 pts Label what we're calculating: P(A)
- 0.6 pts show work
- 0.2 pts Answer is 0.11111
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(¢) (1 point) In which of the two parts above (a) or (b) was the product rule for independent events used? What
allowed us to use that rule?

e e e {or \ndependent ewnls  wop veed WO o b). e
foxd ¥no' we ecﬁv\eo\ wAXn Tcplccewm¥ \lp) ?o(& V) o\\owd us
Lo wee Yred e becowe € we SOWP\Q WATH reglccemm*, Lod\

"B \ndhe sonpe s \ndepeded Gom o onokher o= dhe papulation
15 oxadly ¥ne gome  of dhe dive eadn wover 18 cheeen,

Question 25. A biologist specializing in pigeons, typically observes the number of wounded pigeons per day in the
natural habitat studied according to the probability mass function in Table ?? :

X 0 1 2
P(X=x) | 0.8 | 0.15 | 0.05

Table 5: Probability mass function for random variable X="number of wounded pigeons observed per day.”

The biologist is interested in reporting in a publication the results of observing the number of wounded pigeons
in qg_g_h of two randomly chosen days. The biologist asks for your help, knowing that you have studied probability.

(a) (1 pt) List the sample space of this experiment.
Lex Yre et C dende d0E //ﬂumog( of waurgd Plorors o dOY 4"
LeY tre aemt D derote dne “oweper of wounded ?\gcons o dc\) ol
note: day 1 ond Aoy 2 gre not ncCci%Gf_\‘\[ consecrthve, they gy repreent
iwo et ordomly  chaEn doys
425 00,01,02,10 ,211,4%,20,32\,22 Y
tre ot (0,1) demtes ot O wounded plazons  wene. Chgesved 0N
one doy ond 4 wevnded Pleeon wog chasvedt on the otner doy,

(b) (2pt) Consider event A that 0 wounded pigeons are observed in the first day. List the outcomes in the event A
and calculate the probability of the event A. -

A= 200,01, 02
D(A)= P(500,01,022) = P (300%) ¥ POV P(502%)
e choove. protobllilyy  Con be orden tp IMs a SN becovee ¥he ]
pAcome S ove  Wvaly excwelve, go¥ne prodelolWy ol ol leost ore ©

oill\le 5.
Yrew Wogoere 1S Yo eum of Yo\l ot
P(q002) t P(013)+P(102])
=~ D%*0:6 4 0,4x0-16 4 0.6x0.05

January 29, 2021 ) ?(A\: O‘% 14




12 Question 24(c) 1/1
v - 0 pts Correct

-1 pts The product rule for independent events was used when we drew with replacement, part (b)
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(¢) (1 point) In which of the two parts above (a) or (b) was the product rule for independent events used? What
allowed us to use that rule?

e e e {or \ndependent ewnls  wop veed WO o b). e
foxd ¥no' we ecﬁv\eo\ wAXn Tcplccewm¥ \lp) ?o(& V) o\\owd us
Lo wee Yred e becowe € we SOWP\Q WATH reglccemm*, Lod\

"B \ndhe sonpe s \ndepeded Gom o onokher o= dhe papulation
15 oxadly ¥ne gome  of dhe dive eadn wover 18 cheeen,

Question 25. A biologist specializing in pigeons, typically observes the number of wounded pigeons per day in the
natural habitat studied according to the probability mass function in Table ?? :

X 0 1 2
P(X=x) | 0.8 | 0.15 | 0.05

Table 5: Probability mass function for random variable X="number of wounded pigeons observed per day.”

The biologist is interested in reporting in a publication the results of observing the number of wounded pigeons
in qg_g_h of two randomly chosen days. The biologist asks for your help, knowing that you have studied probability.

(a) (1 pt) List the sample space of this experiment.
Lex Yre et C dende d0E //ﬂumog( of waurgd Plorors o dOY 4"
LeY tre aemt D derote dne “oweper of wounded ?\gcons o dc\) ol
note: day 1 ond Aoy 2 gre not ncCci%Gf_\‘\[ consecrthve, they gy repreent
iwo et ordomly  chaEn doys
425 00,01,02,10 ,211,4%,20,32\,22 Y
tre ot (0,1) demtes ot O wounded plazons  wene. Chgesved 0N
one doy ond 4 wevnded Pleeon wog chasvedt on the otner doy,

(b) (2pt) Consider event A that 0 wounded pigeons are observed in the first day. List the outcomes in the event A
and calculate the probability of the event A. -

A= 200,01, 02
D(A)= P(500,01,022) = P (300%) ¥ POV P(502%)
e choove. protobllilyy  Con be orden tp IMs a SN becovee ¥he ]
pAcome S ove  Wvaly excwelve, go¥ne prodelolWy ol ol leost ore ©

oill\le 5.
Yrew Wogoere 1S Yo eum of Yo\l ot
P(q002) t P(013)+P(102])
=~ D%*0:6 4 0,4x0-16 4 0.6x0.05

January 29, 2021 ) ?(A\: O‘% 14




13 Question 25(a) 1/1
v - 0 pts Correct
-1 pts The sample space must be listed completely: S ={00; 01; 02; 10; 11; 12; 20; 21; 22}
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(¢) (1 point) In which of the two parts above (a) or (b) was the product rule for independent events used? What
allowed us to use that rule?

e e e {or \ndependent ewnls  wop veed WO o b). e
foxd ¥no' we ecﬁv\eo\ wAXn Tcplccewm¥ \lp) ?o(& V) o\\owd us
Lo wee Yred e becowe € we SOWP\Q WATH reglccemm*, Lod\

"B \ndhe sonpe s \ndepeded Gom o onokher o= dhe papulation
15 oxadly ¥ne gome  of dhe dive eadn wover 18 cheeen,

Question 25. A biologist specializing in pigeons, typically observes the number of wounded pigeons per day in the
natural habitat studied according to the probability mass function in Table ?? :

X 0 1 2
P(X=x) | 0.8 | 0.15 | 0.05

Table 5: Probability mass function for random variable X="number of wounded pigeons observed per day.”

The biologist is interested in reporting in a publication the results of observing the number of wounded pigeons
in qg_g_h of two randomly chosen days. The biologist asks for your help, knowing that you have studied probability.

(a) (1 pt) List the sample space of this experiment.
Lex Yre et C dende d0E //ﬂumog( of waurgd Plorors o dOY 4"
LeY tre aemt D derote dne “oweper of wounded ?\gcons o dc\) ol
note: day 1 ond Aoy 2 gre not ncCci%Gf_\‘\[ consecrthve, they gy repreent
iwo et ordomly  chaEn doys
425 00,01,02,10 ,211,4%,20,32\,22 Y
tre ot (0,1) demtes ot O wounded plazons  wene. Chgesved 0N
one doy ond 4 wevnded Pleeon wog chasvedt on the otner doy,

(b) (2pt) Consider event A that 0 wounded pigeons are observed in the first day. List the outcomes in the event A
and calculate the probability of the event A. -

A= 200,01, 02
D(A)= P(500,01,022) = P (300%) ¥ POV P(502%)
e choove. protobllilyy  Con be orden tp IMs a SN becovee ¥he ]
pAcome S ove  Wvaly excwelve, go¥ne prodelolWy ol ol leost ore ©

oill\le 5.
Yrew Wogoere 1S Yo eum of Yo\l ot
P(q002) t P(013)+P(102])
=~ D%*0:6 4 0,4x0-16 4 0.6x0.05

January 29, 2021 ) ?(A\: O‘% 14




14 Question 25(b) 2/2
v - 0 pts Correct
- 0.2 pts Label event: A
- 0.8 pts List event: A ={00; 01; 02}
- 0.2 pts Label probability we're calculating: P(A)
- 0.6 pts show work
- 0.2 pts answer is 0.8
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(c) (3 pts) Consider the random variable Y denoting total number of wounded pigeons observed in the two randomly
chosen days. Construct the probability mass function table of Y. Your table should have a column for the unique
values~ef{hse random-variable, a column for the probabifity of those unique values and then next to each row

indicate the event'¢orresponding to that value of the random variable and how you caltulated the probability for
that row.

(d) (2pts) Calculate the expected value and standard deviation of Y, simplifying as much as possible.

) Y_\,/_, PO ) | Evenein s [Peempry)] o) py=ER) 0(0.e40)+ 1 (6.240)

0.GHOo |£003 (0.6)> 2(0.\026) 3(H.016) ¢

, 0. 0026
0.210 [PWW% 308 (L \e) L ?

| o=E®) = O.
0.\025 |L1102208 |81+ L“*( )= 0.6 J

QC.%}(.O@ A, VG((-X\: (O"-G\ZC-CD"\O) + Cﬂ-—-S):L( . IM O)%
0.0\S |VAAY 2(\S)(.26) o (2-.8)> (026} (37512 (.0\8 )Y

0.00236 | %222 2 (.55)2 (-2 .o = 0.515

0= )= Vet ® Jo516 = 0.78%3= DCY)
(e) (1 pts) Could your probability mass function for Y be simplifie

d with the binomial probability formula or the
hypergeometric formula studied in Chapter 4?

Wz e, Qro‘oob\\'\-f ross Qraifon Yof N couet i ‘o
owpRied it e bnonto) ?ro‘eo‘o\\“j formMa becowe the
‘ownomial Qfdw\:\\\\l {aiulo  mquiresdrot  on crgaime hove on'y
\wo owtceres, auceess of (‘0\\\)“(‘ ond \n Ouf CO® | W \'\owt YO,
Yron dwve oicore s, Yne hypeloponatte G covet be
veed e\RRC  pepwe W\ soyS Xhere con ol Be o akorss
we_wrow 5 {olae ord N 0% teguies Wod e probpodliiy o
suasss  choges alter eodh ol W ts nol We  coge 1o ouv
() (1 point) Provide in a table the cumulative probability mass function for Y, c“vel\mﬂ 08 our
PNEY) [ Freoro ™ S | preen) = PINEY) ?"P“:{C‘;‘sz”.‘s
- ©.6H0 \Zﬁog (0.6)2

i
2 9.9 2 6- Q90 \O?\ VO N O 10(XEAN + (&) 4
I 20

©.9975 (2022000 BN I (5) 05 Y

0-6% 200,01\ 0% PINED)Y + 2(.0).1B)

e e e L e ) g-( '6)('(5)

B o oS " N v O & %.--..,_
1 OOO iOO‘ Q\ ;\0‘\\ pz‘

oo 2ae IPED ¥ Cos Y |

January 29, 2021 S
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15 Questio 25(c) 3/3
v - 0 pts Correct
- 0.5 pts Show $$y$$ column
- 0.5 pts Show $$P(Y=y)$$ column
- 1 pts List events

- 1 pts Calculation of probabilities
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(c) (3 pts) Consider the random variable Y denoting total number of wounded pigeons observed in the two randomly
chosen days. Construct the probability mass function table of Y. Your table should have a column for the unique
values~ef{hse random-variable, a column for the probabifity of those unique values and then next to each row

indicate the event'¢orresponding to that value of the random variable and how you caltulated the probability for
that row.

(d) (2pts) Calculate the expected value and standard deviation of Y, simplifying as much as possible.

) Y_\,/_, PO ) | Evenein s [Peempry)] o) py=ER) 0(0.e40)+ 1 (6.240)

0.GHOo |£003 (0.6)> 2(0.\026) 3(H.016) ¢

, 0. 0026
0.210 [PWW% 308 (L \e) L ?

| o=E®) = O.
0.\025 |L1102208 |81+ L“*( )= 0.6 J

QC.%}(.O@ A, VG((-X\: (O"-G\ZC-CD"\O) + Cﬂ-—-S):L( . IM O)%
0.0\S |VAAY 2(\S)(.26) o (2-.8)> (026} (37512 (.0\8 )Y

0.00236 | %222 2 (.55)2 (-2 .o = 0.515

0= )= Vet ® Jo516 = 0.78%3= DCY)
(e) (1 pts) Could your probability mass function for Y be simplifie

d with the binomial probability formula or the
hypergeometric formula studied in Chapter 4?

Wz e, Qro‘oob\\'\-f ross Qraifon Yof N couet i ‘o
owpRied it e bnonto) ?ro‘eo‘o\\“j formMa becowe the
‘ownomial Qfdw\:\\\\l {aiulo  mquiresdrot  on crgaime hove on'y
\wo owtceres, auceess of (‘0\\\)“(‘ ond \n Ouf CO® | W \'\owt YO,
Yron dwve oicore s, Yne hypeloponatte G covet be
veed e\RRC  pepwe W\ soyS Xhere con ol Be o akorss
we_wrow 5 {olae ord N 0% teguies Wod e probpodliiy o
suasss  choges alter eodh ol W ts nol We  coge 1o ouv
() (1 point) Provide in a table the cumulative probability mass function for Y, c“vel\mﬂ 08 our
PNEY) [ Freoro ™ S | preen) = PINEY) ?"P“:{C‘;‘sz”.‘s
- ©.6H0 \Zﬁog (0.6)2

i
2 9.9 2 6- Q90 \O?\ VO N O 10(XEAN + (&) 4
I 20

©.9975 (2022000 BN I (5) 05 Y

0-6% 200,01\ 0% PINED)Y + 2(.0).1B)

e e e L e ) g-( '6)('(5)

B o oS " N v O & %.--..,_
1 OOO iOO‘ Q\ ;\0‘\\ pz‘

oo 2ae IPED ¥ Cos Y |

January 29, 2021 S
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16 Question 25(d) 2/ 2
v - 0 pts Correct
- 0.2 pts Label expected value
- 0.6 pts Show work for expected value
- 0.2 pts Expected value is 0.5
- 0.2 pts Label standard deviation
- 0.6 pts Show work for standard deviation
- 0.2 pts standard deviation is 0.73
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(c) (3 pts) Consider the random variable Y denoting total number of wounded pigeons observed in the two randomly
chosen days. Construct the probability mass function table of Y. Your table should have a column for the unique
values~ef{hse random-variable, a column for the probabifity of those unique values and then next to each row

indicate the event'¢orresponding to that value of the random variable and how you caltulated the probability for
that row.

(d) (2pts) Calculate the expected value and standard deviation of Y, simplifying as much as possible.

) Y_\,/_, PO ) | Evenein s [Peempry)] o) py=ER) 0(0.e40)+ 1 (6.240)

0.GHOo |£003 (0.6)> 2(0.\026) 3(H.016) ¢

, 0. 0026
0.210 [PWW% 308 (L \e) L ?

| o=E®) = O.
0.\025 |L1102208 |81+ L“*( )= 0.6 J

QC.%}(.O@ A, VG((-X\: (O"-G\ZC-CD"\O) + Cﬂ-—-S):L( . IM O)%
0.0\S |VAAY 2(\S)(.26) o (2-.8)> (026} (37512 (.0\8 )Y

0.00236 | %222 2 (.55)2 (-2 .o = 0.515

0= )= Vet ® Jo516 = 0.78%3= DCY)
(e) (1 pts) Could your probability mass function for Y be simplifie

d with the binomial probability formula or the
hypergeometric formula studied in Chapter 4?

Wz e, Qro‘oob\\'\-f ross Qraifon Yof N couet i ‘o
owpRied it e bnonto) ?ro‘eo‘o\\“j formMa becowe the
‘ownomial Qfdw\:\\\\l {aiulo  mquiresdrot  on crgaime hove on'y
\wo owtceres, auceess of (‘0\\\)“(‘ ond \n Ouf CO® | W \'\owt YO,
Yron dwve oicore s, Yne hypeloponatte G covet be
veed e\RRC  pepwe W\ soyS Xhere con ol Be o akorss
we_wrow 5 {olae ord N 0% teguies Wod e probpodliiy o
suasss  choges alter eodh ol W ts nol We  coge 1o ouv
() (1 point) Provide in a table the cumulative probability mass function for Y, c“vel\mﬂ 08 our
PNEY) [ Freoro ™ S | preen) = PINEY) ?"P“:{C‘;‘sz”.‘s
- ©.6H0 \Zﬁog (0.6)2

i
2 9.9 2 6- Q90 \O?\ VO N O 10(XEAN + (&) 4
I 20

©.9975 (2022000 BN I (5) 05 Y

0-6% 200,01\ 0% PINED)Y + 2(.0).1B)

e e e L e ) g-( '6)('(5)

B o oS " N v O & %.--..,_
1 OOO iOO‘ Q\ ;\0‘\\ pz‘

oo 2ae IPED ¥ Cos Y |

January 29, 2021 S
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17 Question 25(e) 1/1
v - 0 pts Correct
- 0.2 pts NO
- 0.8 pts Justify your answer
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(c) (3 pts) Consider the random variable Y denoting total number of wounded pigeons observed in the two randomly
chosen days. Construct the probability mass function table of Y. Your table should have a column for the unique
values~ef{hse random-variable, a column for the probabifity of those unique values and then next to each row

indicate the event'¢orresponding to that value of the random variable and how you caltulated the probability for
that row.

(d) (2pts) Calculate the expected value and standard deviation of Y, simplifying as much as possible.

) Y_\,/_, PO ) | Evenein s [Peempry)] o) py=ER) 0(0.e40)+ 1 (6.240)

0.GHOo |£003 (0.6)> 2(0.\026) 3(H.016) ¢

, 0. 0026
0.210 [PWW% 308 (L \e) L ?

| o=E®) = O.
0.\025 |L1102208 |81+ L“*( )= 0.6 J

QC.%}(.O@ A, VG((-X\: (O"-G\ZC-CD"\O) + Cﬂ-—-S):L( . IM O)%
0.0\S |VAAY 2(\S)(.26) o (2-.8)> (026} (37512 (.0\8 )Y

0.00236 | %222 2 (.55)2 (-2 .o = 0.515

0= )= Vet ® Jo516 = 0.78%3= DCY)
(e) (1 pts) Could your probability mass function for Y be simplifie

d with the binomial probability formula or the
hypergeometric formula studied in Chapter 4?

Wz e, Qro‘oob\\'\-f ross Qraifon Yof N couet i ‘o
owpRied it e bnonto) ?ro‘eo‘o\\“j formMa becowe the
‘ownomial Qfdw\:\\\\l {aiulo  mquiresdrot  on crgaime hove on'y
\wo owtceres, auceess of (‘0\\\)“(‘ ond \n Ouf CO® | W \'\owt YO,
Yron dwve oicore s, Yne hypeloponatte G covet be
veed e\RRC  pepwe W\ soyS Xhere con ol Be o akorss
we_wrow 5 {olae ord N 0% teguies Wod e probpodliiy o
suasss  choges alter eodh ol W ts nol We  coge 1o ouv
() (1 point) Provide in a table the cumulative probability mass function for Y, c“vel\mﬂ 08 our
PNEY) [ Freoro ™ S | preen) = PINEY) ?"P“:{C‘;‘sz”.‘s
- ©.6H0 \Zﬁog (0.6)2

i
2 9.9 2 6- Q90 \O?\ VO N O 10(XEAN + (&) 4
I 20

©.9975 (2022000 BN I (5) 05 Y

0-6% 200,01\ 0% PINED)Y + 2(.0).1B)

e e e L e ) g-( '6)('(5)

B o oS " N v O & %.--..,_
1 OOO iOO‘ Q\ ;\0‘\\ pz‘

oo 2ae IPED ¥ Cos Y |

January 29, 2021 S

L5



18 Question 25(f) 1/1

v - 0 pts Correct
- 0.2 pts show $$y$$ column
- 0.2 pts label each probability correctly: $$F(y)$$ or $$P(Y\le y)$$

- 0.6 pts show calculation
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(2) (1 point) The biologist is publishing the results in order to ask for funding for a program that will prevent injury
in pigeons. Given uncertainty, the biologist’s only way of saying how much money will be needed is to tell
the funding agency how much money it is expected to be needed in two randomly chosen days. If the biologist

calculates that prevention costs 15 dollars per pigeon, calculate the probability mass function of the cost in two
randomly chosen days, the expected vﬁ!u%? tEc cost and the standard deviation of the cost.
L o N scyw Ao e b ’"\\;"f o

e Z YVepresrnd e proeriion RS Needed Yo ¥re

(;(6&0(\%.
Z \s a CargroN Kk M.

| z='sY |

— i

=
PXN=v) | .0do | .240|. 1025 |.0\8 .0016\

E(2)=\6* E(X)
E(2)-\6* 0.5

(2)= (WO~ 1O (@) ¥ (S 167 (L 240) ¥
Ve (30-16)° (\028)3 (ue-T-6)° (-0%)
s (Lo~ 187 (.002S)

var (7)) $91 1S
DY Uoc®) = 5151 [$A4-665 = ED(F)
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19 Question 25(g) 0.75 /1
- 0 pts Correct
- 0.5 pts Show PMF table
- 0.25 pts Show expected value: 7.5
v - 0.25 pts show standard deviation: 11.01
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