MATH 180A (Lecture AQQ)

Today: Conditional probability.
Independence
Next: ASV 3.1

Week 3:

o homework 1 (due Monday, January 23)
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Law of Total Probab(‘\ljr:]
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Example 9074 of coins are fair, 3% are biased to come tp

heads €O/ of Jr'urv\es‘ '/ are Diased 4o come wp heads 807, You
L£ind o coin on the stceet.

How \i\LQ‘j s 11 To come Up hea d<”



Law of Fotal Probﬁb([\'h
Define A ={coih omes wp heads § | B ={ coln is faic §

B2 ={con s 60/ biased B P_)3~_ K coln 1§ 8O/ bl‘aseeis
e B, B, By Horm o ?arjr'\ﬂon and
P(B)=09  P(B;)=009 P(®y) = 0.0)
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0.9-0.5 + 0.09-0.¢ + 0.01-0.8 = 0.512
Ancthe © ciuesjr'\or\: I the same se.H'mS - You find a woin and

Hoss 1. 4 comes ap heads. How likely is it that Ahis coin i
g0k biosed (heawily biased)?
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We know 'ﬁ\q* P(A\E)53=O.8.
What can we o4 about P(Ba | A)F).
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Example Accocd(nS to Torbes | there ace 2668

billionaires n fhe world, 22573 of them are men
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P(R(A) = F(AOB) _ P(BYPCAIR)
P(A) P(A)
This formula is offen wed with the law of total probabilty
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Exqmp\e_ A={Co‘lh Comes wp heoAsS B = { win s faic

By ={coin is 60/ biased | By {coin i 804 biased]
Given: P(B)=0.9, P(®)=0.09 P (®3)=9.0l P(AIB,)=0.5 P(AIBL)=0.C
> P(AIBy)=0.8
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- 0of-08
Then P(8, (&) == 0.0156
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() 14 Q=vYove  P(TIV)=-P(T°IV )=0.39
d 3 ~
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Rustector ?robubl\fﬁ@
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What if P(V)=2s/ 1 P(VIT) = 32/ priec “\n?uﬂ-s‘.

PONY= 28740 p(y(T) 2 337%




