AP Statistics - 5.3 (part 1) Name: KeY
Conditional Probability and Independence Activity Date:
I. Review 5.2: “Who Owns a Home?” A
o |
School Total
Ciraduat School
hed Graduate
B Homeowner 221 119 340
Not a Homeowner 89 71 160
Total 310 190 500

The events of interest in this scenario were A: is a high school graduate and B: owns a home

Find the Probabilities for example
1. P(A)=__3Io/5cc =\, 2

2. PB)=__ 346/ | o]

3. PANB)= _DP(A and BY= & /o0 =CH92 > INTERSECT )

4. PAUB)= P(A coB)= P(p) + P(R) — P(ANAR) = Unliod U
*bd T 1 b¥ -.44a = ].85F |

Il.  What is Conditional Probability? “Who Owns a Home?”
1) If we know that a person owns a home, what is the probability that the person is a hi gh school

graduate? dH0 owyw homes am cmce3 +his qrove 22 HS Greds

P(LS o hs ar'q.l ca(denC)u.Jr\ L\OMG‘_):: -;;:-;)—. =.6S o2 {(S%

Pomanows: PlA]l ) “probebildy of A %fuen B
2) If we know that a person is a high school graduate, what is the probability that the person owns a
t'_lg_f_l’_l_e? 3lc HS f&f“r_.cl& amdnfé -l'l‘\is tarouib 22\ Ouwlnr G home,

_ 1
£ P(L‘ans a heme %1U¢" a HS C‘gf‘ci ) = %‘%‘ =, or about 1192

Nowdony . P (B 14 )

¥HE RERD THE QuedTous UelN cmeeruolly L) )
TEXT EXAMPLE (page 313): “Who has pierced ears?” A=male B=

1) P(is male GIVEN has pierced ears)=_P(A [ B) = '/ien  (albeut I%4%
KNQun STVOT HRAS Pideced €ALS (THIS 13 THE GivEn . Wt Probch (PRA

. e«
2) F’(haskpierced ears GIVEN male)=_ (8]} = '%/40 m me

Bows MELE (THe G‘t\lﬁf\‘))‘ Went Pro bcbilf'\-y has plerced Ears
3) P(male)= P(a) = %/!?3 1@ P(pierced ears)=_P(&) = )'03/175. =@)

DEFINITION: Conditional Probability (p313)
THE PASEABILITY THAT ONE EVENT HAPPEAS Givend THar Anc 8@ EVen T
1S AL R‘rmxy KNG N T'G'L_HA-V& HAPLPEMED . _
X SUCSE WE KNowd THAT SusnT YAZHRS jinplswed (THE Gigin)
¥ THen CALCuLATE  The
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Loy TIdlAL PRoOB A B L] TY Fel B-

P(B1A) [Prencbiiny 6F B Gven A \




Using Hypothetical Tables for Probability

Example: Suppose that at a large high school, we know that 75% of the vehicles in the parking lot is
an American-made vehicle and that 70% of the drivers are students. Also, the probability that a
randomly selected driver is a student or drives an American-made vehicle is 0.95.

Create: a “Hypothetical 100 Table” or “Hypothetical 1000 Table” to eliminate need for decimals.

D(A«S}_:ﬁ{ Driver wa[ IR
.W\ﬂs‘\;}ﬁ \ Student | Teachers || Total B =Americon
pagiP | = OTHER
s - L” i Be PR % JT
American |7 o — ¢~ VA $= STUOE
Cdr‘ 50 T ab 75 T-‘-’TEM-H‘E/&
Non-American > 0 '“‘? " las PR =.75( 75%)
Total : ?P(s)=]0 ( 10‘@
K P(s) us q.;(“&g\
P (A \J/
i Formz
Questions: You must write the correct probability notations for full credit and show work ; JFM

Suppose a driver is selected at random:

1) What is the probability that the driver is a student?

P(Q =, ]o (G]um}
2) What is the probaCb)lhty that the driver drives a Non- American car?
_rc..\g e = .2 S
p(ch ‘\ Foamulee | | 00 - P(ﬁ) 100 — ?S
3) What is the probabrllty that the driver drives an American or Non- American car?
P(n or 0\ P(A Uoﬁ

4) What is the probability that the driver is teacher or drives a Non- American car?

(@ add cel's = 5 +5 + 20 :@
—P(\ OR O\ —P(TUOB - @ Foamuta ‘P(T)—i- P(o)-—Pf‘rﬂO) 3p+25 g:@

5) What js the probability that the driver is teacher and drives a Non- American car?
é,.—
P(Tand 0= P(TNOY 2,5 (05 & Fr00

6) If the driver is a student; what is tl’]ﬁ?ﬂ)bablllty that they drive an American car?
OND T 0 Uh\, Pland

( \_Probalailivt 7, Pﬁ5 Pls)y T 70 = *h '“'@

7) Iﬂhednver drwes-a Nan- American car, what is the probability that the driver is a student?

Ano —>  P(0andS) 3 --
e -*—' =g =)
Givep ——3 P(O)

8) Are the events "driver is a student" and "car driven is American" independent?

FB&WWL:Z Pl and OQ = P(a) Pla) P(3)= 70 P(honds)=.SO
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M. What is Conditional Probability and Independence?
TEXT EXAMPLE (page 315): Toss afaircoin <. PPosE ou toss o dair Conm WicE

DEFINE ENENTS. 1§ VST Tess Hsabs
T R 28%Yoss peass = PlaYy='lz and Pre)ew

What's  Plera) ?
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TEXT EXAMPLE (page 315): Who has pierced ears?

ce ~H fLers Pas . = Meale : :
e T e . Ree The TouowimweTeve?

= pfcrué ecrs - : "
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P (Bln) = ,21
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DEFINITION: Independent Events (p315)
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AV, M’%e Independence Problems
CYA (page 317): Determine if the events are independent and justify your answer.
1) Deck of Cards — Event A: 1* Heart; Event B: 2™ Heart; Sampling 10 T R¢ PLAC L gl T
| TR DePeu0ET

SINCE WE Mg Puiline THe 15T Cned Back + REsIFLING

*{nmuiﬂ whet the |37 Cerddes v U not tell s GI\Y—H\“W% i
W het (&ﬂ«e Zuns Lard w il e |

2) Deck of Cards — Event A: 1" Heart; Event B: 2" Heart; Sampling L ThooT R € PracemidT
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Example: Allergies
Is there a relationship between gender and having allergies? To find out, we used the random sampler
at the United States Census at School website to randomly select 40 US high school students who
completed a survey. The two-way table shows the gender of each student and whether the student has
allergies. Problem: Are the events “female” and “allergies” independent? Justify your answer.
e F"";‘:Ja'e Mg'e T;’;‘" DEFINE EUenTS | A= Al ¢Y

No Allergies | 13 9 22 Fz FEmAL £

Total 7 | 4 | Lode
| ota 23 1 0 PCF—) A_—'_“;LE-’"‘:‘S}L' #- P(Flf"h“’ {%‘:.LSG
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Tree Dlagrams and the @eweral Multiplication Rule A\

1) Draw a tree diagram to display the sample space of tossing a coin 3 times and find the probabilities.

Define Events: : :
Event1: _I~" Jo55 Event2: 2%° WSS Event3: >“" s S
Are these Events Independent? @ Coins  HAS RO ity
LN 105 3::;:;,%\ " Y § P(3 heads)= }L Z 3= :"5’
fsT 7055 T1- ' /%
[ e -
Tess g m\ﬁﬁ“‘{‘ g The semple Space.
) oz —g¥ s has § poos. ble

Ou T ome :)

DEFINITION: Muitiﬁiicatibﬁu!é for Independent Events (p321)
xr A Gnd __% Gye v \-lr:{-”y'\drr'.’{‘i‘ (‘uf“'“'i"L: “then the Prove by I *7
that Rand B oOcwur is P([i !WEJD_ P(ﬂ and B) » P(H)‘ P(E)




V1 leont TRe2eDiacnams AND GeNeral  MULTPLICAT) o RuLg !

e

2) Example: Picking Two Sneezers
In the Allergies example, we used a two-way table that classified 40 students according to their gender

and whether they had allergies. Problem: Suppose we chose 2 students at random.
(a) Draw a tree diagram that shows the sample space for this chance process.| | l—}] ALL €26Y

b) Find th babili llergies.
| (b) Fi e proba J]tLy t{I}&} both studenlr]s Eugsr grgn: ia; E:gl 'E_' Vo AL ey
ST Sru el 7 .
Ay (%0 (1730) = <198 PCAY - '5l4c
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t Jiboo
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DEFINITION: General Multiplication Rule (p319)

i)

Ti\t P/Obc{m j‘i * 7 L‘ ,\ [ -|_ €\ e lJf'\_) f' Cisl ‘*j ,'3 b{}’!' ocur Can

Fopad vsng Hhis rule s P(ARR) =P(na,.us)=» P(R) P(B\:ﬁ




