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Probability Collated Past Papers – Trees and Tables
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P(treat) = + CAO for either xor
07%010% 6x+0.7 %09 %3¢ probability.
£03%025% 26503 €075 xx=0.40

2685x=0.40

P( friends and win claw and treat)
=07%0.1x08934=0063

+ Correct
equation set

OR
%2 x

shown on tree.

T1: Correct x value
Sound (prob of treat
iflose claw by
herself) with valid
working.

OR

Final probability
evaluated, with one
error in algebraic
setvp.

T2: Correct
‘probability found
with valid working.
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® | PQMate and retained) must be
0.033x10=033

Hence P(Female and sold)

45-033

0.12 found.

‘Probability fouad.
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©)0)

p=03+04+015=

Probability found.
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(@ | Proportion of black pairs and three eges

Proportion of nests with three eggs
75 0.4) + (02 0.35) + (0.05 x 0.15)
3775

00075
03775

o198

kvt 002
————

T
0.0075 fovnd.

03775 fovnd.

Proportions found.
and compared.
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@0 1887 Correct proportion.
Proportion is 570 Accept equivalent.
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013
=

Accept equivalent.
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© | percetageis 214 100- as 1%
157

‘percentage.
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©

P 1 fracture using supplement A) ~0.086385 | Calevlates an
P(2 1 fracture using placebo) = 01393597 individoal risk.
Relative rik of fractue taking supplement A
relative to taking placebo is
0086385
(R
Justified response:
eg. Claim isincorrect, as closer 0 0.6 than 0.5
Accept also claim is correct as close t0 0.5

Finds both
individual risks
and the relative
sisk but does not
address the
claim.

Finds relative risk.
and states whether
claim is correct o
incorrect with
Justification.
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@

1£ 100 people were treated, then 13.9% or 14
‘people got a fracture when using the placebo,
and 8.6% o approximately © people got a
fracture with supplement A, so 5 fewer people.
Yes 5 in 100 i one in twenty s claim can be.
Justified.
Afternatively, difference befween risks of a
fracture = 13.9 - 8.6= 5.3 %, and 5o 5 fewer
‘people. If 100 people were treated, then 5.3% or

o i 1 12 — 108619 e

were treated, then one person benefited. Heace
st over one in weay, so the claim is justified.

Caleuations are
‘made (0.053 and.
1/20) but does
ot say whether
the claim is
Justified.

Justifies claim
with calculations.
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4
Plloses) = 35 or equivalent.

‘Probability found.
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®

Plaeither win nor lose)
= P(1—prob of 23,12.7 or 1 occurring)

3636 36

2
36

2
or 2 equivalent
e

Finds the
probability of
winning o losing.

Finds probability.
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TWO | PONZ youth and watched steeamiag service) | » Correct
@O | _ 101 probabilty.

1345
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4
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Probability (win on third roll when 5 on
first)
= P(not 5 or 7 on second roll) x (S on.
third soll)

261

3670

13
B 00,0802 or equivatent
162 e

‘Probability of
either winning nor
Iosing on the second.
soll found.

Correct probability
with working shown.
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To be i, we need P(svin) = Plose) = 0.5
Let the probability that Matiu wias after
getting a sum ofher than 2,3.7,1 or 12 be

2 2
2.2
ENE)
2
3

Recogaition that
faimess gives
p=05

Correctly sets up an
equation.

Sets up the problem,

and fndsx= 2
2
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P(AA wins after 2 rovnds)
=txu=14

cao
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@ @)

P games)
= P(ABA wins or ABB or
BAA orBAB)
=ttt XX
XXX
=4

cao

Correct answer with
working shown.
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® @

P(AA wins or ABA or BAA)
A
Y%

2_n
22 - 065625)

Gets a partial ansrwer,
with at least one of the
‘branches involving 3
‘games correct.

Correct or equivalent

answer with working
shown.





image111.png
(0) (@)

2
&
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&

#=1 conam)

Finds 30/64.
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(0) (i)

Probability (team A wins) is Consistent auswer using
4264, and Plteam B wins ) = ot probabiliis
2264

So relativerisk ofteam A

wianing compared to team B

wianing i

Py

[ )

H

As thisis almost 2 it i true that

team A s lmosttvice as Lkl

o win the series a5 tean B.

Answer to question
with full explanation.
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©

P(A wias in 3 games) =
P(ABA orBAA)=
<p(1-p)"
P(B wins in 3 games) =
P(BAB or ABB) =
a-p)=(1-pp
So reative risk =
2P +0-p) _ »
a=pXP+0-p)) 1-p
ieTeamAds £ timesmore
ip

kel to win than Team B.

Finds probability of A or
B winning correctly in 3
games.
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8825/ 10300 = 0.8568
(353/412)
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228 * One correct
Poatinevideo ifyoutt) = 225
‘ - >t robabili
610 e -

0522

P(online video if adult)

1163

Possible justifications include:
Tao is not correct, as he only looked at the raw
‘nmbers, not the probabilities.

Youth are more likely to watch videos online
than adults since 0.908 > 0.522.

By considering the relative risks.
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1675 /10300
(67/412)

Correct answer or
equivalent.
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113971330

Correct decimal or fraction.

Percentage.
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113971475

Correct answer.
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‘P(test positive) = have disease and test
B e e !
positive isea:
0.01X095+099%0.1

0.1085

B esse = (e discae nd et
positive) / 0.1085

0.0095/0.1085

00876

See tree diagram or 2-way table below

=

OR using a table
Tt Test
posie | negatie | Tol
it
L 0 8910 | 9900
e
Els |5 | w

Toul | 1055 | 15 | 10000

‘Probability (test positive) = 1085/10000
‘Probability (person with positive test had
disease) = 95/ 1085

=0.0876

Caleslates one part,
‘avmerator or denominator

Finds
probability by
dividing into
two parts on.
ottom but
‘makes one efror

Correct answer.
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@0

0.950.93=0.8835

Correct solution.
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(@)

1-025%0.05=0.9875
OR095+005x0.75

=087

May be found by adding up the 3
‘probabilities

ONE probabitity
correctly calculated.

‘Probability
calcutated.
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(i)

025%06=015

Correct probability.
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0.12%03=0036
0.036 %250 000
=000 customers
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(DAY

0,084+ 0.88x

‘Equation set vp.
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®)

‘Probability complained and left
012%0.7
=0.084

‘Probability a person left =0.1

‘Probability that if they had left

they had complained =

0.084
01

Correct solution.
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n ——=0715
00
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33 =0.1447
B
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28, 2000-570
500
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.
300
-0285
2in7is02857
Soisk is very close to 2in 7.

Vatid
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)

Correct sk for one

Relative risk = 197

So newspaper reportis wrong — risk is
almost twice for female than male.

Correct sisks for
both and.
insufficient
conclusion.

Correct isks for
both and
sufficient
conclusion.
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7 oa1s
so1
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Risk for one age group | Correct isks for | Correct risks for

calcutated. both and. both and
insufficient sufficient
conclusion. conclusion.

Relative isk =
‘The risk is significantly higher for a person
over 40 years old. About wice the isk.
Claim s valid
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191
Petreaming if youth) = 21

533
P(streaming if adult) = 2o =
S ing D =165 =043

7610

1,67 times as likely indicates youth are 67%
(aearly 70%) more likely to watch streaming
Services than aduls.

%0
BV ifyouty = 0 03586
v ityout) = 2%

705
BV itadutt) =195 _o.601
v ) 1169

RR 203386

0.6031
indicating 0.9 times as likely or 41% less
Hkely for youth to watch TV than adults.
Therefore both claims are valid / correct, as
they are “sbout” the same. Do not accept
claims as invalid.

0.5946 , which is close to 0.6,

* One correct
probabitiy.

One relative
sisk found and
interpreted.
oR
Multipticative

seasoning

evaluate at
least one

T1: Both relative risks
calculated but only one
interpreted correctly.

T2: Both refative risks
calculated and interpreted.

claim evaluated as correct.
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Plaeaning services i 2016) =207 ~0.4096

7 0.6700
706

P(streaming services in 2022) —
0.6700-0.4096 = 0.2604

‘The percentage of youth watching streaming
services in 2022 is 26% higher than in 2016.
(Do NOT accept use of relative risk of 1.63, as
it is 63% more likely NOT 63% higher)

difference in
percentages
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()

2022

3 067
706

Expected value = 0.67 x 400 = 267.99, s0

expect 268.
2021

P(streaming services in youth) =

P(streaming services in youth) =

761

251
Expected value = 0.761 x 400 = 304.4, 30

expect 304,
200

181
Pstreaming services in youtt) = 151
(ireaming ) =26
Expected value 0.69 x 400 = 2763, so expect
6.
Candiate couls, for example, justify they
expect the drop from 2021 1o 2022 to
continue, so estimate probabilty o be as low
250,58, o for it to retorm to 2021 at nearly
050,
Accept an expected number betuveen 230 and
320 with valid working or justification.

* One expected
value found
Srom the table
for auy year.
orR
Atleast TWO
probabiltes

- Expected
value for 2023
estimated with

justification
based onat
least one
probabitity
from the table.
(Mustbe.
whole
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()

‘placceptable if native vegetation)

3
07526

‘placceptable if exotic forest area)
15

0.5769

Evidence that the probabilities have been
compared (in words or umerically) to
justify that a Native Vegetation river is
‘more likely to be acceptable and safe for
swimming as it has a higher probability
(Could include Relative Risk = 13045
times as likely)

One correct
conditional
probabiliy.

‘Both conditional
‘probabilities
correct

conclusion
based on.
comparison

(Relative Risk
ot needed).





image14.png
(i)

paative river is unsafe)
28 s 04s=0.1188
1o

pexotic river is unsafe)

U, 005=00212
%

‘plpasture river is vasafe)
224, 0a6=03604
528

‘p(urban siver i unsafe)
3T« 0.01=0.00919
5

plunsafe)
0.00919

0.1188+0.0212 - 03694 =
0.5186 = 51.86%

ie.0.1188
or 0.0212
or 03694
or 0.00919

Correct probability of
unsafe for swimming

0.5186 or 5186 %
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‘Not Confident #1 because -

‘Table 1 is based on one limited, possibly

unsepresentative sample of rivers, since the

profile of land areas does not match that for

the whole country.

(e The sample says that Native

Vegetation 194 249, which does not
810

match the 48% in Native Vegetation of the

actual proportion of NZ)

‘Not Confident # 2 because:

In addition, things may have changed in the

two years since the survey was done

‘Therefore, it is probably bawise to think that

the results are accurate fwo years later

Tam Confident # 1 because:
‘The sample size of 810 i large and the data
has been collected by LAWA so this would
support the confidence level.

2 reasoned discussion on.
why the sample i/ isnt
sepresentative.
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m_ss
verissat)= 170285 o611
o ) 278 139
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()

punsate 3D % 0atst One correct Relative risk

conditional found
s probabilty. (orseasible
pumsafe ifSD= 20 =03434 multplcative
comparison).
Joe found the relative risk 03124 = 1 204

03431
20 this is only 20 % more likely for NI to
have an vnsafe river site than the SL.
Therefore, Joe's reasoning is correct
‘mathematically.

Mia s looking at the number of unsafe
sivers (74 is more than double 34), but this
is mot valid as the totals are different. She
nceded to look at proportions.

T1: Interpreting the
selative risk in context
AND

explaining why Joe is
correct or Mia wrong.

T2 Interpreting the
selative risk in context
AND

explaining both Mia and
Joe's reasoning
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‘pleoncerned and usually save water) =
087038 = 0.696 = L
15
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@)

‘pleave water if restrictions)
0.87x0.18+0.13x025

01566+ 0.0325

01891

‘Expected mumber = 0.1891 x 2500
47275, 50 473 (or 472) respondents.

Correct
probabilty.
orR

cao

Correct number
of respondents.
Must be whole
‘nvmber.
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‘p(Water Shortage Concern)
=0.7%0.85+03x055=076
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0.7x0.85 % 2x =07 %015 xx+03 x
0.5 % 2x+03 x 045 x = 0.5632

1195+ 0.105x + 033+ 0.135x =
05632

176 x=0.5632
32

‘plaone) = 0.3 x 045 x 0.68 = 0.0918

value fovnd
Srom correct
‘process with

‘misconception
e.gonly one
‘pair of branches
considered.

T 1: Correct x-value found
with valid working

(altow minor error)

T 2: Correct probability
found.
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(i)

‘plsave water in secondary school
survey) = 0.5632

‘plsave water in general survey)
=0.87x0.8+013x05=0.761

Relative Risk

‘Probabiliy of student saving water is
0.74 times as likely — which is 26%
fess lkely than the probability of
‘general NZ population saving water.
This is about 25% less likely, so the
claim could be valid.

OR (alternative interpretation)

‘pleave water in general survey)
= 087 x 08 + 087 x 0.18

+0.13 x 05 + 013 x 025
= 09501

=087x08+087x0.18
S013%0.5+013%025
=09501

05622
Relative Risk = 22832 _

Tosy =028
‘Probability of student saving water is
0.5928 times as likely — which is 40%
fess lkely than the probability of
‘general NZ population saving water.
So the claim is not valid.

The vatidity could be questioned.
‘because:

#1 The second survey was only
surveying students from two local
schools, so would not represent all NZ
students — for example students in
cities are lkely to have different
opinions and actions than students in
roral areas, therefore the claim may not
‘e valid.

#2 There are also differences in how
‘people who save water were
categorised, making comparison of the
surveys difficult

#3 Online survey maybe biased.

Probability of
0.761 found.

or
(using the
alternative
interpretation)
Probability of
09501 found.

compared using
Relatve Risk
(orusing
seasible
multiplcative
comparison)

OR

Correct
‘probability of
0761
calcolated.

validity of claim

Correct Relative Risk
found

Conclusion made
regarding the claim.
(or using sensible
multipticative
comparison).

OR

Correct Relative Risk
found

AND

with clear discussion of
validity of claim.
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‘P(drink coffee)

2
7300

=0.4067

‘Probability correct.
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/
Plofe tep mes) = Yy 04755

‘Probability correct.
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()

Jack is wrong since people who drink coffee are
‘more likely to have sleep issues:

P(sleep issue if drink coffee) = 0%, =0.5574
which s higher than

Pllecp issve if don'tdrink coffee) = T3] ¢
=04213
Jack is looking at the total numbers (75 having sleep
issues with only 68 without sleep fssues) but he.
‘needs to consider the proportions or risks out of the
total in each category (sot required)

05574 _

= 1.323 but this s ot require
o required)

One correct
conditional
probability.

2 correct
conditional
probabilities

Valid (brief)
discussion of
why Jack’s
statement was
incorrect by
comparing
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Lo}

Total

Drink coffee

)

Drink energy drinks
(but not coffee)

36

Don't drnk either
coffee or energy drinks

Total

143

178-36
=102

157 | 300

Correct Probability
oR

Exror in table but
consistent final
answer (expected.
‘vmber of students)
ots v

‘Note: This question
(parts iand i
together) is for a
single grade.

Mustbe
whole
number
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@ - 46/
Plsteep ssues ifneiher caffeine drink) = 49/,

=03239

0.3230 % 850 = 275.35 30 275 studeats or 276
students Or 275 or 276" students.
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()

‘P(sleep issues if consume drinks containing
caffeine)

(63+29) _ 97

122+36) 158

P(sleep isues if don't consume drinks containing
caffeine)
=36 o230

o

o619 _ oo

03230
Soit s 1.89 times more likely (or 9% more likely)
for students who consume drinks containing
caffeine to have sleep issues than studeats who
don’t consume driaks containing caffeine
Thisis seasonably close to 2 so it i a valid claim
(since the article says nearly twice as lkely).
OR Thisis less than 2 o the clam of tvice a5
tikely s not valid

(Award T1 for getting this far)

6139

Comments about validity of survey (for T2)

‘However, it may not b valid becavse:

« this was an online survey of only 300 students at
one school, so while it is  reasonable sample
size, it may be biased | not representative of ll
NZ students

» coffee and energy drinks aren't the oaly source of
caffeine

« any other valid reason.

Correct probability
of sleep issues if

cafenated denk]

Relative risk
found (or
sensible
‘multiplicative
comparison).

OR

Relative risk
interpreted in
context but

looking only

atcoffee or

(one row of
the table) but
ot both rows.
combined.

Ti: relative risk.
correct and.
interpreted in context.

T2: Relative risk.
correct and.
interpreted in context
AND discussion of
validity of claim with
atleast one.
seasonable point
made.
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(@@ | P(younger and standard milk) = 0.4 < 0.75=03 | Correct
probabiliy.
Tree not required.
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(@@

Psoy) = Plyounger and at and so5)
=04x025%015

+ Polder aud altand s0) 0.6 ¥ 0.2 % 05
=0015+006=0075

One correct
probabiliy.

Correct probability
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04x025+06%02
0140122022
0075

P(soy if alternative) = 2073 0 3400=34.1%
(s0y )= o3

Plalternative milk)

(denominator).

Correct proportion
/ probability - does.
not have tobe a
‘percentage.
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04%025%x+0.6%02xx=0066

0.1x +0.12¢=0.066

0.22x=0.066

x=03

‘P(customer orders cow’s milk)

=04x075+06%08=078

‘P(customer orders coconut milk)

=04x025%0.55+06%02%02=0079
078
0078

50 customers are 9.9 (9.8) times as (more) likely to

order cow’s milk than cocont milk. Accept any

combination of RR and as or more.

Any other valid method.

873

Correct P(eow’s
ilk) - 0.78

oR

CAO for x with
evidence of trial
and esror.

oR

Tree setup
correctly with x on
‘both almond.

Correct value of x

Ti: Correct
value of x
Sound and.
correct
‘probability for
P(coconnt
milk).

T2: Relative
sisk calcutated.

interpreted for
P(coconut)
compared to
Beow’s)
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1 ana 2 geduced.
373

P(long black) = 0.3
Kathy is more fikely to have an almond-milk flat
white than coconut or long black.

030

Either probability | P(flat white) for
of almond or almond and.
coconut-milk flat | coconut milk found

Palmond-milk flat white) cocen il
=07x0.4x05+0.7x0.6x 2 =0.14+028 correct conclusion.

3 Any justification
-0 e
Plcoconut-milk fat white) circling the

N Almond-milk Flat
~07X04x05407x0.6x5 =0.14+0.14 White probabiliy
-028

Long
black

05 Almond
Both <
040, available Coconut
Flat

white y Almond
available 77> Coconut
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P(Staffand Drove) = 0.15 % 0.9.= 0.135.

Probability

correct.

Tree not
required.
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P(Student and ND and would not like EV) Probability
=0.85 % 0.57 < 0.4=0.1938 correct
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()

P(Student would like EV)
p(Student, D, EV) + p(Student, ND, EV)
85043 %036+ 085 0.57% 06
= 013158 + 0.2907 = 0.42228
01316
043

P(Student drove if want EV) 03116

For students, P(would like EV)
=p(D. EV) = p(ND. EV)
=043%036-057%06
=0.1548+ 0.3420 = 0.4968
P(Student drove ifwant EV) = 148 _ 3116
04968

Either nomerator
or denominator
correctly found.
Altow
consistency with
their clearly
drawn tree.

ORCAO

Comector.
consistent
probabilty.
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) 052 —EV 0.0702

Pwant EV)
=0.15%09x052+0.15% 0.1 % 025
+0.85 % 0.43 % 036+ 0.85 % 0.57x 06

= 0.0702+ 0.00375 + 0.13158 + 0.2907 (accept)
= 0.4962 = 49.6% (accept decimal)

One new
‘probability found
oR

cao

Comector.
consistent
probabilty (all
4 added).

working on the.
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Need to define x and y.
For staff who want to own EV:
0.4 2x+0.6x=049
14x=049 s0x=035
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