
Examples of Baye 's Rule :
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King's Paradox :
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Medical Test :
-

A : Patient has Disease

B : patient tests positive

PCA IB) = ? PCBI A) = 0.99 P (BIA ') = 0.05

Patient tested positive . What's the prob he has disease ?

(f 0.99)
0.99 PCA)

I - PCA) A)tPCAI
0.99 PA)Ift! ¥47 = o.E.io?!*s

B B PCA) = o
-ooo I ⇒ PCA IB) is very small



11 Symbolic
"

Use Bayes formula & what we know
-

"

about the probabilities ¢µo pictures ) .

• PCAIB) , PCBIAJPCAJPCBIA) PCA) 't PCBIACJPCACT
= 0.99%30.99PCA) -1 0.05/1 - PCAD

• king 's Paradox:
-

P(same 11M) = P(IM/same)PGame#PGmkamelpcsamej-PGMD-iff.PH
= 42.422
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= I



EH:c. I '

B1 132

1) Pick a bin at random with equal prob .

2) Pick a ball from it .

We observe a Red Ball
.

What's the prob .
it's coming

from Bin 1
.
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Symbolic

R : Red B : Black B1 : Bini 132 : Bin 2
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1) Pick a Bin at random with prob ke

2) Pick two balls sequentially without replacement .

Let's say we observe RB (Red then Black)
what's the prob .

it's Bin 1

P (B1 / RB) = PCBDPCRBIBI) PCBD -1 P (RBI Bz) PCBZJ
+ gypfsdi
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= ¥o×¥g×{# = 0.4222 . . . .
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Sequential Bages :
Driginal Prior : PCBs) = PCB2) = Yz

Updated Prior ( posterior after Red) PCB ,)=¥ PCBs)=}

P( Bl / B , R ) = PCBIBI.fr/.PCBi1R)PCBlBl,R)PCBfR)*PCB/BqR)lPCB2IRT
€÷÷nf÷÷÷ =p%9:¥i¥¥in÷, Gus:

(Just looking at blue makes it more familiar
but probabilities must still account for history)

= 1%9.3/52 = 0.4222 . . -
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Sequential Bayes same as one shot Bayes .

-
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