AP Statistics - 5.3 (part 1) Name: Key

Conditional Probability and Independence Activity Date:
I. Review 5.2: “Who Owns a Home?” A
g | e
School Total
Graduate School
radu 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
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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 high school
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2) If we know that a person is a high school graduate, what is the probability that the person owns a
home? 310 HS C&('mlg amama This f-&roup 23N euiid a home
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TEXT EXAMPLE (page 313): “Who has plerced ears?”  A=male B=

1) P(is male GIVEN has pierced ears)= P (A !Eb = '9/103 abot |%49%
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3) P(male)= P(n) = %/l?S @ P(pierced ears)=_P(&) = 103/178 -6—??)

DEFINITION: Conditional Probability (p313)
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. 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.

i vl
P(A orS}i Driver i [T&uél.&
COe
? \_)L,\fl @ﬁ* \ Student | Teachers §| Total B =Americen
N %. AR he S 0= OTHER
5 American [T ' ~ — ¢~ V(& g= STuoET
m COI“ ( 50 Qb 75 T="Tente
Non-American [ 0 oo "? - 1S P(r) =.75 ( 75%)
d %)
Total [P()=T0 (0%
70 | >0 100 -
v > (AL =as (52
; . . . i . i me"?-_/
Questions: You must write the correct probability notations for full credit and show work. TN FoR -

Suppose a driver is selected at random:

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

P(5\ =70 (G—‘Ncn)

2) What is the probability that the driver drives a Non- American car?
@ Tawle = A%
—P(Q Q Formulos - 100 - P(f\) [oO— 175 =

3) What is the probability that the driver drives an American or Non- American car?
— — _—
P(n or 0) = P(AULO) =

4) What is the probability that the driver is teacher or drives a Non- American car?
@ add cel's = J5+S5 +20 -—(::)
?( | or O\ = —P(TU O\ ® Foameea P(T)+ P(o) — P(Tﬂ()) 30 -\-25"53@
5) What js the probability that the driver is teacher and drives a Non- American car?

P(Tand 0) = P(TNOY =5 =55 € Froo

6) If the driver'is a student, what is thﬁFrobablhty that they drive an American car?
Commﬂo wAL E%cg@ ~ B 5/ @
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7) IHheﬂnverdnvesa Non- American car what is the probability that the driver is a student?
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OandS) 20 _ap =
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8) Are the events "driver is a student" and "car driven is American" independent?
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4. What is Conditional Probability and Independence? 7
TEXT EXAMPLE (page 315): Tossafaircoin = Suppose oo toss o Seir Con twice
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TEXT EXAMPLE (page 315): Who has pierced ears?
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DEFINITION: Independent Events (p315)
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. (N\l&r‘e Independence Problems
CYA (page 317): Determine if the events are independent and Jjustify your answer.
1) Deck of Cards — Event A: 1% Heart; Event B: 2" Heart; Sampling 10 71\ R PLAC Langal T
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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.
Female | Male | Total _ -
FINE EVEaTS ¢ A= Alisl ¢
Alergies | 10 | 8 | 18 | DEF'NE EuenTs A k

No Allergies | 13 9 | 22 Fz= FEmAL £
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Tree Diagrams and the Semeral Multiplication Rule .\

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

Define Events:

Event 1: |
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DEFINITION: Multiplication Rule for Independent Events az1)
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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. \__E!]: ALL E267
b) Find the I'Obablht that both students suffer from allergies. FiTl & - o7
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DEFINITION: General Multiplication Rule (p319)
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