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HW 12-4

1. See table onwork slide.

2. Answers will vary. 1) The probability a member who saw the ad plans to vacationin NY
and 2) The probability a member who did not see the ad is planning to vacationin NY.

3. 1) P(NY vaca given watched ad) = .40, 2) P(NY vaca given did not watch ad) = .40

4. No, the conditional probabilities are the same. Watching the ad did not appear to
encourage people to vacationin NY.

5. No, it means if a randomly selected student is an engineering major, they are more likely
to be in the marching band than a non-engineering major.

6. See table on work slide.

7.a) Complement: A randomly selected student isnot in the marching band.
b) M and E: A randomly selected student is in the marching band and an engineering

major-.
c) Mor E: A randomly selected student is in the marching band or is an engineering
major.

8.a).199 b).217 c) .050 d).149

9.a).229 . b).190

10. Yes, the claim is accurate because 22.9% of engineering majors are in the marching
band while 19% of non-engineeringmajors are in the marching band.
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Nome_ {0t Alg 2 HW 124

A ghete monprofit arganizeticn monted to encourage its members te consider the State of
Mew ¥York o a vocotion destination. They are irveatigativg whether their online ad
campaign influenced @5 members ta plan a vacaticn in Mew York within the next year. The
organization surveyed ite members and found that 75% of th anline od,
A% of its members indicated they are planning to vacation in Mew York within the next

of iTs merbers od not see 1'I-'|e.ad ot plen to vacation in Mew Yerk
within the next year. )

L, Complete the following hypethetical 1000 fwo-way Trequency table:

Dox Mot Plan 1 Vecatlken b

| Plantn Uscation in Mow York
Wi tha s Yaar I‘Jrl"l'n'kll."l"ﬂ:lrhtrtﬂcu Toaal

E;ﬂe.unmnu 5 e LTIE'O . <@

e 00 | as0

il (Yoo oo Qv )

2, Boged on the fwo-way table, descrlb@mdﬁmw probobilities you sould caleulate

to help decide if members who sow the online od are more likely 1o plq_na viacation in
Mew Yerk within the next year than thase wha did raf see the ad, M
T Dbl g e e s S e a0 o R WY | W
Woa g and Ty

¢ ded not st it
a) mﬁmbw“ gﬁﬁéfmwﬁn : Lg (WY | Bidn Ueq

3. Caleulate the probobilities you described in 22

1) P (mation i) gt Wakehod Ad) = 8= HO
2) P (Vaca it gt did not wath Ad ) = ﬁ%_,%

4. Bosed on the probabilities coleulated i #3, do wou think the od compaign is effective in
encouraging pecple to vacatian in kew York? an:-hin YOUPF CnEwer

o T"”L t’*‘vﬂi«hn’mx.ﬂ_,;}m abi [ihds  awa Lhe sdeet,
"da*-c.'iu-r‘é{ Ut ad ideatr G’HHM “+o EM;_-M&}&_

ﬂl,w[?‘f._ ¥ amdken. T f\fb{a
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5, Ovstburg Collegs has ¢ large marching band, Engineering majars were heard bragging
that studsnts majaring in enginearing are more ikeby o be invalved in the mirching
bl than mmfmmm that
mest of the band le engineering students? Explain vour answer,
Huj i maaad T & powdinlq Selecled Student iS5 dn
) nsedng gl m prart |ikeld & e o
. - ; i
L 'f* ija’mnl Fhilan o rtun—ﬂm?!-ﬂ%

&. The following graph wes prepared ta investignte the clim iy 25, m’ﬂ'ﬁ'
£ 7 [ rcinprie; i
%]
am |
E i
ol

bitwdagded N e ke B e T o "I-Flbr's-,]

Based on the graph, complete the fellowing two-way frequency table:

[ In i i i iore | Total
Engineering major = 5

Mat an
B inmingm}nr_l, 0 S0 _J 430
Tatal A | 5

£ Let M represend the event that o randomby selected student is in the marching bared,
Let E represent the event that a randomly sehected sfudnt i2 en engineering major.

& Deseribe the event represented by the lamient of &,
d.ﬁu%:m &E’EM AT S
i

LMy

B Ml
g b
"ot S B i A i
£ Describe I‘huemhl"‘tantml'E]#i ‘5_}“&_%1‘_ i5 [~ W"’

L l .~
“WEM'Q_, bl of (5 dan Gﬁ'ﬁ.lﬁﬁbﬂ“‘?_ﬂ"{]ﬁ'l
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B. Besed an the completed fwa-way frequency fable in #6, determine the Fallowing
probabilities & (il & P2 stntat—ttuamond i |
a, A randomly ﬂ.le:'rad rrudm-r is In the marchifg band,

__— urf. ar 4. ;f'df;
b A randemly ﬂhh::‘ltdﬁll.dm‘h anEnginesring majar,
1_3_5 or 2L 1%

¢ A randomly selected student is in the rr.m;hmg band and an enginearing major,

J% r.-r 5%

d. A randamly selected studss & morchirg band ond nat an engineering mejor,
ot Iy

9. Bated on the completed hwo-way fmqum:', table in &6, determine the fallowi
_conditional prebabilities. (Bt J;u. ﬂéﬂ-m.w% T T PNV

a, A randamly selected student (L maiccs eSS at |5 the prabebility th
thiz student ig in the morching band? ‘F‘ID ar a’*l- quz

?( “\ e) ; .l'I 5
b A rondetnly selected studert is oring inen ing. ‘What iz the probabiling
thot this studant is in the m{Wﬂg
el \owe) 5 o190y o 1%

10, Baged on the conditional protabilities calculoted in %9, do vou think the clam thet
shuderts majoring in engineering ore more likely to be in the merching band than
studente for ather mojors is accurate? Explain your angwer,

B e ﬂtn..wﬂ’ff’_ n‘}ﬂmuH_

A q'.:ff,___. F Congfrfeding mapis  olad
mﬁm bk A cle. ﬁ‘fp

Eﬂj Ao ajdrj gl £

e mmﬁu‘wa_b
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Day 5 Conditional Probability & Independence

Today we will look at how conditional probabilities can be used to tell if two events are independent or

not independent. ? N P

Poisonous | Not Poisonous Total

’b Dead 132 308 440
Al Alive | 168 392 560
Total 300 700 1000

1. Re-calculate the following probabilities from yesterday using Table 4. Determine and explain whether
or not it is a conditional probability by definition.

a. The probability that a randomly selected snake is poisonous.

CalculS 300/ /OOO = . 3 OOO

Conditional Probability? NO (E (72 ,QN\GJEC Q)Qp{,«jztv)

b. The probability that a randomly selected snake who is dead was poisonous.
’—__—_-'

Calcula're.

(D)= 1321 = 300

Conditional Probability? M M M\QM

W
b wa\ 6‘& ven

c. The probability that a randomly selecm@bg_ﬁ_ﬂme@;m

Calculate:

P(@‘ AB \\08/5(_00 = 300 M
Conditional Probability? \3860 »5\/‘5% 0.1/"\’6 Q/r\@gbm'

K”V—mwn or "G sen'
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2. Would your prediction of whether or not a snake was poisono you knew it was dead or

alive?

No because the snakes are equally likely
to be poisonous whether they are dead or
alive.
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Independence: Two events are éﬁc&[ dcn t: when knowing that one event has occurred

does ﬂO_‘— change the likelihood that the second event has occurred.

Consider the following two events:

A: the event that a randomly selected snake is poisonous

B: the event that a randomly selected snake is dead

A and B would be Mﬂtif the probability that a randomly selected snake is pgisonous

< ;“\K
is Q%AQ\ to the probability a randomly selected snake is poisonous given that it's dead.(oIf this were

the case, knowing that a randomly selected snake is poisonous does not change the probability that the

selected snake is dead. Therefore A and B would be .ﬂ }A MZ!}&PIE‘ .

.-.P*: P(AIR)

g’mm\ (;mt!\*;oﬂﬁl
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3. Based on the definition of indepegndence, are the even'rséandomly selected snake is poisonous and a
randomly selected snake is dead Jndependent? Explain.

- = P Priptmaco |Wwe)
\ga- bl P PBuwmaco) i P(PW)MM(

Poisonous | Not Poisonous Total
Dead 132 308 440
Alive 168 392 B60
Total 300 700 1000

G

4. A randomly selected snake is dead.
B

a. What is the probability this snake is poisonous?
e(P\BD= 132990 = .3

b. Using only your answer from part (a), what is the probability that this snake is not poisonous?
Explain how you arrived at your answer.

o(Not P\ = V- AP = /=37
Prob-¥) ot Noppemp = 1~ prodboso Ly ot b0
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Table 2: Student has asthma or not and is from a household with a smoker or not

No household At least one household Total
Member smokes member smokes
Student indicates he or she has asthma 69 113 182
Student indicates he or she does 473 282 755
not have asthma
Total b42 3956 937

5. You are asked to determine if the two even'r{a randomly selected student has asthma and a randomly
selected student has a household member who smokes)ar'e independent. What probabilities could you
calculate to answer this question?

R(osthma) oras ONS?_
o(asthma, | Smoker) o Yo o€
?(qg(-hmq ‘ \\)&Smokaa

6. Calculate the probabilities you described in #6. Determine if these two events are independent or
not independent.

P(osthma) = 182/ 937 = \q

p(osi%mq\Smo’@f> 113 /395 = .aq

o(agthma | Wt Smok2D) = L3/sga - 13
Mo+ _ind éen

7. A student is selected at random. The selected student indicates that he or she has a household
Jlas @ fo-senoi
member who sﬁokes. What is the probability that the selected student has asthma?
Member wiho SIToKe:

e( A |Smoken) = 13(395 = -9

Il

\\
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8. Use probabilities from the completed frequency table below to determine whether the two events
L.S?‘udem‘ Takes Algebra 2 and Student Takes C‘hemris‘?‘r))ar'e independent or not independent. Explain
your answer.

Chemistry | Not Chemistry Total
Algebra 2 250 150 400
Not Algebra 2 100 500 600
Total 350 650 1000

= o0 = - L/-OO
i(((ﬁ‘;?\ w\qf@%sf il
lalq2 | Nothom) = *Tes0= 33|
DY Studeido m chom AL

S
S
N
I
E
N
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FYIL: Not Independent is not the same as Dependent.
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