ADX12303 Quiz March 5 2016

TELFER

VOTRAE LIEN AVEC C8 QU COMPBTE — CSONNECTS YOU TO WHAT MATTERS

|Instructions to Students: sec your booklet |

Statement of Academic Integrity see beoklet Statement to be signed
by the student: 1 have read the text on academic integrity and I pledge
not to have committed or attempted to commit academic fraud in this cxam-
ination.
Note: an examination copy or bocklet without the above signed statement
will not be graded and will receive a exam grade of zero.

Name (LAST, first):
Student Number):

Section (circle): M, N, or P

Instructor’s name (circle): Schillo or Brand

For individual studying only!
Wider distribution is strictly forbidden.
Question: | 1 2 3 4 5 | Total
Points: 18 9 3 16 13 61

Score:




ADM2303 Quiz. Page 2 0of 8 March 5 2016

1. 2000 or more individuals per country. Respondents answer “ves” or "no” to this question.
From past vears, we know that the probability of Canadians responding to this question
with "ves™ is 10.2%. &/ Total for Question 1: 18

{a) (1 point) first person called answers this question with “yes™?

Solution: 10.2% 9./ 7.9

{b) (2 points) first and the second person called answers with "yes”?

i. (I point) probability rule PCAN B) = P[A) ¥ T{B)

. conditinal prebabilitics

. simple AND/multiplication rule ,
simple OR/addition rule Copet 0083 G. 0088
. general AND/imultiplication rule
. general OR/addition rule
il. (I point) assumption
. the events are disjoint (mutually exclusive)
. the events are independent

modw:>

. the events are disjoint and independent
. the law of averages
. 1o assumplions are necessary

GR= el I

ey

(c) (3'points) 11th or 1Sth person called answers with "no?

Solution: As before, define events as answers by individual respondents; Event
A is the answer of the [1th respondent: Event B is the answer of the 18th
respondent. A and B are not mutually exclusive, therefore you have to use the
general OR / addition rule: _ _

P(A OR B) = P(}) : P(B) - P{A AND B)
P(A OR B) = Q7 + 0107 - 0040101 0 E9&+ C.E98— 0. 706
P{A OR b) = 0193595 = A€ 99 0,992
Note: An alternate soluion using the complementTs also correct. In this case,
P(AORB) = 1-NOT (AORB) = 1- (PINOT A) AND P(NOT B)). If this
solution is used. the answers to the multiple choice questions should be adjusted
accordingly to the situple AND rule and independent events.

i. {1 point) probability rule 7

. conditinal probabilitics

. simple AND /‘multiplication rule .

. simple OR /addition rule

. general AND /multiplication rule

general OR/addition rule

) assumption

. the events are disjoint (mutually exclusive)
. the events are independent

mon® s

=3

if. (1 poin

. the events are disjoinr and indepencdent
. the law of averages

0o nw

no assumptions are necessary
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{d] (3 peints) 3 out of the first 10 respondents answer with “yes"?

Solution: Let x be the number of “ves™ answers As above, the probability p of
a‘yes answer from a single respondent is: 0,102 This means the probability
of a 'no’ answer is 0.803

Use the binomial distrilntion to answer this question:

P(X=x) (:) ST

P{x=3) (!:’) -0.10270.89810 -3

P(x=3) = 0.06 o088  O.CS56

Note: (ﬂ) can also be writen as (. or ——2=

Sein o p

(e} (2 points) first person who answers with yes is person number 157
Solution: Use the geometrie probability distribution:
P(X=r)=(1=pys Yp
Plr = 15) = (1 =0.1021 "1 % {0.102)

Plr = 13) = 0.023 O 024 el

(f) (1 point) EV

Solution: Use the formula for the binowial distribution: E{X) = np
E(X) = 100 * 0.102 = 10.2 “ves™ answers ? { ? c?
- L]

() (2 poinis) Var

Solution: Use the forla for the binomial distribution: Var(X') = np(l - p)

Var(X) = 100 +0.102 x 0.895 = 9.1396 (“ves™ answers)®

g.2% £ 92
2. awverage life of this tvpe of battery in her tov race car is 11 hours with a standard deviation
of 1.8 hours. Fotal for Question 2: 9

Please answer the following questions:

(a} {3 points) lasts greater than 9 hours

Solution: The battery life 15 assumed to be normally distributed witl N(11,
1.8). The probability to be calculated in this questinn is Plr > 9).

Approach: Transforin x to z: then look up probabiliv and subtract from 1.
L RN -0.90G ~O. 769
Looking this up in the table. we read p(z < =1 111] = 0.133. which is cqual to
P{r £9). As we were looking for P(r 2 91, we need to substract this probabiliv
from 1 to obtain the final solution:

Plr>29)=1-013 = 0567,

O.81€ 0779
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b)Y (3 points) top 3% of all batteries (in relation (o battery duration. namely X).
I I )

Solution: Appoach: Use the table to look up the z value for p=0.05. The 2
value is 1.643. Use the formula for 2 to transfonn z back to x-

el eonp=zsg s p=>r - L6118 - 11 =5 x=13.961

{c) {3 points) 65/95/90.7 rule

3. he finds out that there are around 1.7 errors per 100 pages. new book with 225 pages.
What is the probability that there are more than 3 errors in the book?

17 619

Total for Question 3: 5

{a) (1 point) Plan:

{)

(e}

Solution: This question should be solved using the Poisson distribution. {1Poiut]

P(r)= "':;\r

vaberilate | e Lrerrors MYz ] e . -
To cateulate lamnbada: Taipioes ¥ Tt =3-825 errors per book 2,25

Plr>3)=1=-Plr L3
=1=(Ple=0)-Pler=1)-Pa=2-Plur=23)

(3 points) Do:

Solution:

< P{x)

5 L‘J;u'& = (0022

| _i'_lu_' = 0.083

; kL LYY

P(r <) 0165 2o e
Therefore:

Plr>3)=1-Plx<3)=1-0.165 = 0.532 p‘ggq

(1 point} Report:

Solution: The probability that there are more than 3 errors in the book is

0.332.
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1. Total for Question 1. 16
X5 PN
200 050

11000 | 0.43
10000 | 003

Table 1@ Probability Model for Health Expenditures X (in Canadian$)

(a) (1 point) expenditures of $10000 or more in anv one vear?
I i ——
Solution: For discrete probability models the PriY = ) are determined ob-
taining the probability for all cvents that satsfy that inequality. Here just oue
| event satisfies the inequality.

ProN > = PrlX - 10000 = 0.03 2.05
L
{b) {1 point) Which of the following best describes the relationship between events A
and BY
A, Independent
B. Independent and disjoint
C. Disjoint
D. Complementary
E. Complementary and disjoint
[, Complementary atd independent

(c} (3 points) . caleulate the following summaries for the random variable X
i. expected value

Solution: {1.3 point)
3
FARY Y Xix Pr(X =1
]

= 7030 dollars {(‘ 7(50

where g, = ELX.

ii. variance

Solution: (2.5 point)

3
VarlN] = Y (N =g, )P x PrlX =2,
1

84767500 dollars® Z

1€ 38 2500
A2 (05007500

where o2 = Varf\.

iii. coefficient of variation

Solution: (1 point) Let v, denote the coefficient of variation for RV X.
Ir

fir

- 131 unitless .39 [33

v, =

Do not post on Web: [ndividual use onhy!
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(d) (1 points) 1o represent US dollars [assume that 1 Canadian dollar is worth 0.75 US
dollars)
i. expected value

Solution: (1 point) Recall rules for operating on RV's (ElaX| = aE|X!)

E0.75X] = 0.T5E[X| = 5288 'S § 5495 USH

r

i, variance

ii.

Solution: (2 point) Recall mles for operating on RV's (VarlaX) = a®Varly|

Varl0.75X| = 0.562Var X| = 17681720 US §* ,
5P P20 vss”

coefficient of variation

Solution: (1 point) Note that v can be shown to be invariant to any sealar
multiple of X, Thus, v, will be unchanged whether expressed in ONS or

USs.
v, = 1.31 unitless I. 39 {. 3.3

() (3 points} just 253 paticnts.

iit.

expected value

Solution: (1 poim)

E}Y} = nx ELX]
- 235 x 7050
= 1797750 § 2512000 &
i. variance

Solution: (2 points) Note that X for cach individual in the Kapo popula-
tion is thought to be independent {like the insurance problemn)

Varl| nx Var|X]
= 235 x 81767500
= 21615712000 §* )
3788 240 poo £ =

coeflicient of variation

Solution: (1 point) The coefficent of variation should change (just as it
did in the insurance problem)

vy, = 0.03 unitless oL

Do not post on Web: Individual use only!
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3. low probability. Prsucceed) = 0.1, that §3 out of every 100 successful ventures would
have scored posative (at start-up). whereas only 10 of every 100 failed companics would
lave scored postteve (al start-up).

L . positive | negative | Total
“Succeed | 850 150 ¢ 1000
. Fail 008 S1000  § B000
“Total 1750 $230 | 10000

{4 points) Solution: Must give some explanation for how the flled in the table
for full marks. Wi note that 85 out of every 100 ventures that suceeed would
test positive. and thus 850 of every 1000 successful ventures will be positive.
This fills in the top-left cell of the contingency table. Similar logic can be used
to obtain one other jeint-cvent count, and then simple deduction [tantamount
to the complement rule) can help fill in the remainder of the contingency table.

—
=

]

(b) (3 points) Consider a company that has scored positnee (predicted to succeed). Cal-
culate the probability that it wall .
i. ...succeed

Solution: {2 points) Take cxpression for conditional probability and use it
to obtain appropriate conditional probabiline

Pr lsucceed 7 positivel

Pr positive]
0.035

Pr[succecd  positive] =

0.17
= 0.13

o

(=]
™

(o
3]

.088

it. ...fail

Solution: (1 point) Exploit the complement rule to obiain answer based
on the couditional probability for success.

Prfailure  positive] = 1 — Prlsuceced positive)
1 =0 186

0.511 679 O.Gr2

i+
&

(¢} (4 points) What is the probability that at least one of the 10 will prove sucessfull?

Solution: Look at A2 part Il question 16. Similar steps are used here. {1 mark
cati be allocated to each of the four lines of this solution that follows)

Priat least one S; = 1~Pr[l0F'g

= 1=(1~=Prl$S positive]))*"
1 —0.001
0.949 o, Q?‘? O‘ 6
{d) (2 points} The probability that they will get an award?

Solution: Make use of the general addition rule and a frequency version of the
coutingency table to count (but not double count) all events that are compatible
with getting an award. An alternative solution is to take the complement of the

Do not post on Web: Individual use only!
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only joint event {fuil and negative) that would not carn an venture an award |
(naunely failing and seoring negative).

Pr [award] 1 = Prfail and negative]
= 1-=10.81
= (.19 o945 O0.(09
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