Sesston T

Recall ...
Defn: Gwen (3 F,P)  aud 7.
A Be F ; +he condFiounal
_'&rolo«loll;-f:/ of A condFoned
on B (VA given B") is

/P(Al‘B) __A: PCAOTR) ,

P(R)

assam:? ?(B) 7@0 .




QECAH,,.

Fact: IT5 PCY (Fowm (3,FP)) | F2

——————————

1'5 a Ua’fc/ ,Oro ba Li/i-ﬁy measaie

’ThEV\ ?(‘lB) ;.5 also (-] \iqll'c’
Pl‘o La'o([f+\/ measuse Jof auy

Be F such that F(B)FO.

PfOO:F.‘ (eXerc]se) \/efl-f\/ “he aXrowms of

P:oLabCIH-\/ hold For PCIBY.

B[xasé

oeccurre

(3 F.P) = (3.7, P(-18))

nb. (8.F PCIRY) is o vald prob space
becavuse (»3,:‘7\?3 s o do(\'c] F(e'o- sloa(e,

"Bayes Focamula | the Total Probabiliy +.3

Law , and Bayes Theorem

Suﬂoose I }aau-e a Frp b Lt//"Ly s,oace (*8 :};P)
et A, Be S

Then SrAlBY = PCANB) o (2)
( Pce)

" prpipy = Fransd L (=)
P (A)

Frowm [2) . we have ,

\

=anBY = PIBIA) P(A) -~ - (2)




Su.loé'}i‘}\/t‘('u/j ('2_/') ,n"‘O (l-)' we 7@_; '-7,'-{
PIA1B) _  p(BlA) P(AY

(AIB) =
’ Fre) T PB)
. P(A|B) = P(BJAY PCA)
h P(R)
) ’Bayes Forwu la ,
The Total 'ProLa(oi';‘f'ly law 7S

Given (Z,?,P), let TA ,...,A.3
be « Far‘h"fl'om of _,3) aud et BeF
(n.b. A A, ,...,Ane F)

)

Then

P(e)= P(BIAIPIAD 1 P(BlA)P(A2)
4 oo 4 PCBIALY PCAN)




Proof: P(B) = P (BN3)
= P(B(UA))
p (U (BOAY)
=1 -

"

n
Z PrB’)A;)
r=

‘_zr," FBIAL) POALD

=

|

'Bayes T heorem 2.2

Gwen (—2,'5,?) , ASSUWMR ~l ot
A, ,.-.,hng s = ra*‘h‘?’céw of 2

._/—heﬂ 'r\{ BQY-QS, ZrOIIM&.Lll\ W have

P(BIA) POA)
PcB)

_B‘( ~+he oo | pr. lews | we kave

n

P) = S0 Piela ) PIA;)

.

(=t

P (A |B) =




Swﬂm;e, AM & %A,3~~.)A.«\j +.8
"B\’ Bw/ps szl‘w.u.,o\

P [AL(B) = PIBIALIP(AL)
PB)
PIB|Am) P(ALD

=7 Prsia) PA;)

I

.o ?(A—ﬂ(B).__ PﬁB)Am)P(A.MB
z P(B‘AE)P(AL)
c=1
Bayes Thearew _
?as’es Theotewma: [T (’2_, g.'l P) be 7.9

(<3 F{‘OLR’DL'[;‘// srac'e a“c} ?A,:"' )Afl %
be_ a fqr+t4'—°'4 op —8— . As%\MMQ ")’ﬂeh/

A,,..., A, G ?) ond ascuwe Be F,

Thea

’P(AMlB)___ P(r|AL)PMBL)
S PlelA,) Pa;)

m:l,...)

Ffoo?ﬁ ¢ wWe }us"’_ ,orm)ed R

P

n.




_S-““a"'l.s 'h.c. ' 1“pr¢nJMC€. Z.(0

:DQ.Q’I-‘ Gwen (,2,'3'—,P>’ let AJBC-??.
and B

Then ke events A

afe S",'o("'; stica /[7 I:IJ-(/? eucl-(ni
f; auc] ovtlx/ .'; (':r:r)

P(ANB) = PIA)P(B)

Fact : TS A and B are F.11
5"’«"'!‘ S+l\C«[/y m J?f-eut! eu"‘ >

—+hen S0 afe A amcl_-??)

K 0“’\4 B] a,,{c} 'Z\‘ cw\.z!g

19(00:(: o A aud _B- we wauT =0

Show P(AAR) = P(AVPIB )
guen Ut FraaB) = PIAVE(E)

A= (AMBYUCANER )
KJ(S'OW\""Q —
PIA) = PIAAR) + PAOR )
= PAAR) = PIA)Y - PAAR) = P IA) - P IA)P(B)
= pAYLI~ PeBY)= P(A) P(B)




5-+n+;$+l.CC¢I Zne/f/)eﬂc/ou({: F. 1

3.even‘[s AIB’C c F are
S'FOI-{-I‘S-/'(‘CQII/ I‘hclffeuo/#hﬂ" ‘lff

Branency = PIAY PBYPLC)
PANB) =~ P(A) P(B)

P (Anc) = PI(A PCc)

B (Bac) = Pee) Ple).

l
Tn enera| , on events afe w13

S"’"q‘l'u'S’I‘l.Ca/Iy '.V\Jef’e“ dent 1+ £F
all 'ooss'z L{e cowm L«'moanc:n_g o<

;n ‘)L-ef‘SQc"L'ro.u c ﬂc‘ﬁor as
Pla, nh, nonh )= PIA PR D P(A;, )

’fD( all CO\/kth.a')';owS of K Puen“/g 5

Wh'pre k:Z )¢l|.,n‘

n
here are 2 — (nt1) suach
Comb(«o{“rows to e [,KL .




— n
/here are B -(n+l) such ComL;naﬁL:ons: w14

()@ + @) « B

\__..-y__/ <
n+ |
< ansl 4 (2)1oln +(?)111n~|
) y oo+ ()2 1°
- z(ﬁ)i‘l”"‘ = Cr+0" =27

“~ n
= x = 2 - (a+0)

Com bined Eal'periuuen"’s

. 1S

S_u()rose we ‘la\le “+wa f'aMcth .,Mf'errv'uen'l's

(4 F,P) aud

[ |

(2, &7 ).
W{ wan't  +o

b(‘orM A * super QK’DQN'MM‘} " W.'H,

probability space (3 ?,?)) Jhere

)

8 = 4xh,

ComL/)ve, 7‘Aem +to




EXQW'E,Q— N E;(r_it ;Lf @ Comwn ll = E”|T3 +. 16
Enp- 2: Roll adie 3 = %1,2,34,5,63

—”te Com!on&((’l -QK,FQI\M{M*I' hes Fhe s-mur!ﬂ gfate
_,_@_ = ,&xlz

= § (H,1), (4,2), [H,3) (4D (H,8),H,6),

(T,2), (7,2 - (T,e)j

nb o181 =13, 114,

AVl edent 1w our ned -QX/DPNWN'/ ¥ 17

W\” be_ o Su.lo9~e+ DF "7[42 Saw'olt ?qce

,g_ = j.’l()&.,__

75 Acd eud BcS Ae
| ge 9,

Then
c -AxB c &,

15 au eveda <0 oulf wnew —edm”‘ sf'“e

<ﬁ£7,- A=%HZ | BS %5,6%)
Ax B <= % (H3) ,(H,L)}




OU\J‘ -é\/PVﬂL spacé ? wf[/ be .1

.../l«e_ qg - g'e ,(1 N 0-!a.4€c[ bu a//
) J /
Castesian lﬂfdc(“c s

J = O-(gA><B:VAC—."3:, aud ‘V’Beﬁ-sz}
—
. he c\!lfucler‘ sels
.7‘“‘5 will be our -?t/?ﬂ?" s,;ace m  The
CDML!I«CC‘ .QXme'w.pm"' (_2, 3‘:/ P)

There are events Yhat canuot Le wr.ZﬁLen
3] —fﬁe (ar'lLeS[;W\ roe/uc+ 07(\ p/emLs ﬁo«q
(d_'i awd —d:,_ ' but <he closure ,oro/oor'?‘lés
of ke o~ Freld F{otld(‘-e ~hene :

E%aw'p le 2.9

22
3

4 5 b

3eaxs| 102

H e oe.,.,
T .., . .

C=95H3x%2,53=7(H2),H,5)%
D = 7ZH,TE a(izi = g(H,Z'),('i',z)g
E = CUD= E('T,'z),/ﬂ,z))(»,S)i




How Cl° we as'sn?vs Froba[ailf‘"«'es—.ﬁz_c’-
~+o The Cowm bined .exfern:ue.d- (j'gflp)?

)

F;r' Coms\ls+ev\c/ wf?"l) ?l auu.j er.
? O:‘: (.2,?/ P) musf Sq"':spy

P(A%3,) = P (A) VA T
P(‘leB) = R(B8) , veed

Cows.\s-f'eucy' coun defrou e
)

——

How do we asc‘rjvu Oﬂerffabdél/l'?lfe:
Plc) £ ¢ eF?

How do we determine Pl(c) For other

*.2]
events C ° =

— We kuow ot PLCY  wust sdshy
~he co«s\$4wc7 CDMJ'\.",'rau&'

- ’P(C) MNQ‘F' Sa"P(S‘(\y —The axiow:s
Of F(o LaEc’h‘«/ ¢

- O-ther —t fore ‘\'(La"F , we pa.,,-‘7’- Secy

wuach  wthout Ntk A'QSUWfVL"M

Q: Te There o bk oo
mcecliausw. be fwsev ~+he

+wo o ug?". "ILu Pc{"l‘ QI(/PI Mmu'?L-Q °>




Ianf;anen'f’ E)(Fel‘r'mem‘l(s .22

Some—hv;&es , 7Ae oufcomes of the Fweo

Coun s"‘;"’"uen‘}' _Qx)o.pm’vueﬂ‘ls ale MVII?{qw[Pc/-'

Ax_g_z _I_\_Z’XB ) VA e &
| "‘ vEiBe g:z.
Tnde'zeuo/en-f'

In ‘/tué CasR (e s«ay “fl(aﬂl "f[l? ~Fwd Ql(f-eflm2015

(8_,,3:[)?’.) ﬂVlC’ (-21,3:2 )?'2) al‘Q

independent experiments,
L4 1

Fo;r .tuc]erencl-eﬂ‘l' -Q-\’)Gl“;m-evl{'_s’ we +.23

assi7v\ ~+he F{oLuL(I;"-y PC) as

Pasr)= P(4x18.)0(3,x8))
= ’P(AX.X_,_)‘—P(&‘:XB)

The aXl;I:liS a-p ':)roLa'm';'-ta/ £ill I‘n +he
Frolaq‘g'\li‘)'(es o .devx‘!s dhat cavnot be
wr,"f'feh a5 Car’feS(;W\ PIGJMC{S (buf can
be weiflen as o wnisa of a/r:S'JOM"}

car‘l‘esl;w\ ’)('00’!46'(‘5,)




