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Bias Detection

Bob hes S eoins. One is biased, the others ace Fair. He
Piths one coin ot random ond tosses it The prowavilly
ot the biased coin londs heads w p< i/2.
@ Let ]-|' be the cuent that he sces o head on the first loss.
Compure  Pr(H,).
Let B be the event that 4he biasesd coin is chosen.
By the iotal rrobabn‘lilv theorem:
Pf(”|)=Pf|(B)P,-(H. ’B) + R_ch)Pr(Hl IBC)
TsP+d.1_pe2
® the s
What is babilily qi
By Bayes' WP:un.-’: gen N ot dne cin is iesed?

Pe(in)=Plhiayer(ey £

Pr(H.) etz -
. [
. AN ond i} Is heads.
Our Prebabilily t.+1u, Con 'S'UM.
i R e LT
ﬁn.(. Which we cop “‘Chl-olnlwb Juem R
HL)=PI:B)"’(H;‘E)' Pr(B‘) H'(H-;'Bc)
“paP* (|'pPT.._)L,_= % -P_ y
=2p*+p e
PTX 7 pr1
Now We con 6gain Use Bages' theorem Jo campate:

P
p+2

Wis '”‘m

Pe(eln) = PR | B .
l’r(l-lt) E-n.,. = pr+l
D_iﬂn\ Communications Lad

Consider o diglh\ Gommunications channel BuMin ed belowo:

Trput: X Output: Y - b=E c—y
Pr(X= G) =03 R,(X=|,)=o_s H"(X=c.)=0.2
Pr(Y=

Pr(Y=g)x =0)=0.5 Pr(Y=plX=¥) 205 Pr(Y=pIX=c)=a

Pr(Y=71%=0)=0.8 B (Y=Y IX=b)=0x Pr(Y¥-7]x =0):as

@Conaidzr 0 Simple detecior ot maps g —eor, b B,C3Y
What is e, Probability of etror?
We hnow fhat the
We can uge the

+Pr(X=C)Pr(Y=7IX-
Pr(=y= = a)Re{Y=alx=a) o B X-1) P oplon)
=0.3-0.6+0.5:0.5+0.2:0.4-0.59
® What is the optimal detector?
First, assume

hi,mﬂ' Probnbill'lz for X. e use
fimes. Omitted Gor space

@ What 13 he provailily. o error in dhe ophimal detector?
Repeot the stepr n part ©, buwt Gr the new dtdechr

@Dm&,..u.-.m,er tch Value of X affeet the detector?

Yes. The posterior probability s calealated based on
the priori
Proba bilily

(e 1F we wnoase Prlxec> Hhe optimal dekckor changes)

o)X= a)=0.¢ H'(Y=dlx=b)'°-| Pr(Y=¢ |X=C)=0l\

ility of error 18 4 - probodility, of suxes.
m g‘uwm, theorem 5 colcniate the
1-059:0.4

Yzd. Given Y=ok, we want to find the
Bm‘a‘ theoren 3

probabilily and  transition Probability. So the
of fransmission will offet the delcotor design.

ﬁandom Voﬁob\ls / PMF'/ Expcdu\'im

S balls na bag lanclied 1,2,2,4,5. Take 3 bals rondomly. Let
denore Yhe \dl?u-l- Wona pall picked (ie. X: {13t a2)

O Find the PMF of X
Support ofF X is 2,4,5. (:):

X=3 ¢ {1,¢,31

S1X£¥_20_ ) {o
skl e

(bl M must be picked, 2

X=4 in ({): :z—'l-s Ways 7 o b«“b
X :s In (:_‘) = ‘423: =6 w‘la; (ba" S must pe P\‘Ok“") A
. ] ”M‘h“ )
d O F wu=a s
M: P,(lx)__ {3 £ %=y
© (f ey

@ Calewlate EL’G.
EDT =) ) + ()3) +(H D = .31 124 3 =45
@Giva\ Xf—‘-l, what is the pwb.bilihk ”ou. P'd‘“‘ ball #1

3 M‘Js % x=A {{',1, ‘11- i‘lzlq}l {7-, 3,‘13}_ % \,wAiluL
Unform faw.

AP
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