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3.3. BAYES FORMULA

·RECAP"Def: P(EIF)=*Echarte P(EnE)=P(EIF). PCF)

~
- F

-

- P:If S=UFi =>P(E) =EP(EnFi) = P(EIF:) PCFi) Ez

· P(EI) FP(FE) e.getralechabrain" F="is a mathematician"

· BE Allows tocompute P(FIE) from PLEIF)

P(FIE) ==EPC) Interpre
↑ ↑ P(E)

Def chain ricle BAYES L.T.P.

FORMULA I

--P(C)
-T Celiac disease affects1% of population.-X
--

-

Aperson is tested positive.
Whatis prob, that she has celiacdisease?

A blood test is false positive in 5% cases.I L positiveresultfor- 4
p(+(c))

a healthy person
Ablood test is false negative in 10% comes

->
"

Enegative
resultL

&p( - 1C)
for a sich person

--

I C = "has celiac", t ="textpositive".
1 -P(- 1) =0.9

(c) P(C) 0.9x0.01
-

P(c)+) =(x)+xP(C)
=

0.9x0,01+0.0540.99

I
·small! Why? Positive testsare dominated byapositives:
n

only a tiny fraction ofthe population is actuallysick.
--



· Bayes formula generalizes for more than events
Since L.T.P. does:

heisrestwines.
= "The hiker is in region; ",

ii,2, 3.

Ne= "the search
in region; is unsuccessfull

P(R, IV) =(PCR) S=-
P(V, (R,) P(R,)

- -

-XR,+P(V,(R2)P(R2) +P(u,(R3)k(Rs)
L.T.P.

-*0.25

- 2-



· Similarly, P(RI)
=()P(R2) =0.325 3 Check!

P(R3() =R)P(R3) =0.25
· Thu, the por probabilities P(R,, P(Re), PCR)got updated
tothe perior probabilities P(R,IU), P(R21Y), P(P3IU.D.

PRIOR POSTERIOR
-
-

linitial degree of belief) (degree ofbelief after
incorporating new info unb

update 0.375... 1 os5
123

Another search in reg. 1 isunsuccesful

->prob's are furtherupdated to

·2tosl (check!
Remark Bayesian model of eig-
-

(MC, Al, e.g. NLP, -...)
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meisjustofdata interes
?!Paradox.

Assumption is aboutP(SIA) =0.75, but

Conclusion is about P(AS). Let's compute by B.F.

p(AIS) =
P (S/A) P(A) Compare to
P(S)

P(AID) =P(DIA) P(A)
p(D)

-3.
11

e = 3

if we anume that
=1 in 10 driversis drunk

- drinking increasesthe odds of accidentscity.-

(notsobriety)
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