‘ Stotishical Ir)c]ependenc@
Definition !
Qiven CS, s P>, assume that AB €Y
then the ovents A and B are sfaﬁsh'caﬂy
independent if and only if p(a NB)= P(*) P

In o simplot notion, we can say that
Two events orte independent 4 PANE)= P(APE
= P(AR)=P@P(B)

PﬁopmHQS .

Given thot, A and B one nsfaﬁéﬁca”y
inolepo_nofen{,, fhen

A and B ane independent
A ond B ioge fnd’ep@nc/enf
% and B  wte independent

Pooofs “ Az AR ove s’ra'HsﬁcaHy nd ependent
P(ANG) = P(AB) = P(A) P(®)
we have 1o show HQO&?P' P(Aﬂ@) - P(A-) P(é_J
lels wwite A as the disjundﬂ'an of two
rmufuodly exclusive sefts. A_
A = (Aag) U (AﬂE)

4 4 i
;\g}:{fﬂﬂ) = P@A) = P(A0G)+ P(ANB)

omof = P(A)= PE)P[E) + P(A0E)
frerovia S P(A) ~p(a)P(B) = P(ANB )




Agcxin, We corn wwife B oas a disyonetion o
fvo seds B.—_—@m@u(ﬁmaj e :
= p@)= P(anNB) + P(Ane)
S p(E)= PQA)P(B) + P(ANB)
= P@E) -PR)P(B) = P(ANBG)
= P@E) [1-P@)]= P(A0E)

= P(e) P@”) S PAOR D
G shows thot HML/ orce stotist cally

fndep@.ndenf—
(] Considee thot we foss a coin hvice
Assome, p(H)=a, pCrH=0>b andl

a+ b= PH)+ P(M)=1

lets consiclerc
£,= §H of first foss

E, = {H of second bss]
Shoto thof the events orce statisticall
"mdepeno?ervfl. /
Sample space for +wo consecutive

Answerc ¢
#’55‘25 S=§HH, HT, TH,TT}
sor By ] L = ]
p(E)) = P(HH)+ PHT)| P(E2)= P(HH)+ P(TH)
e a'm— ob e a+ ba
= o Ca+b'> = a(o++ b)
= PR} e ON

Noty, =
P(E/NEy) = P(E)PEL) = &
Also, ENE, = $HH? oanX P(HH) = o



Independence of thrwee events

The three avents Ay, Ay, Ay arce stafisfically
independent

if they oarte Tndependenf‘ N pours
P(A10AL) = P(A1) P(Ay)
P(Ar0As) = P(A2) P(A3)

4 Erlanniay )= P(A3) 0 P(Aq)
an
P(A N Ay 0 Az) = P(A) P(AY) P(A3>

Also, we con wwite

P(A1O A20A3> = P(/’H) P(As) P(A3>
== P(A17 P(AQ.ABD

A Sfﬂﬁle event s '3nofcz,pem?l’enzrL of the
' nlorcsection of the othet +o.

Q. Tt oboot P(A1ﬂA?_ﬂ X@) ?
AA, = A A2A3UA1A223
= P(A1A2> = P(A1A2A3> 0 P(A1A2K3>
= P (A1A2) P(A5) + P (A A Ag)

S P(AAA) = P (A1) — P(AA,)P(As)

50,

Se, peplacing A = P (A Ai) J:i‘" P(AZDJ
b\/ A ~vesults that s

Hhe evenks aite - P(A1A27 P A3)
7ndepenc>qeni; —_—

P (A1) P(A5) P(A3)

Answert



We can 8Qnenal:'ze ovtrt obsocuatiorh on

s—raHchaHy tanofe_pehd}e,n} events, For Instance,
lels considec thot we have “n” evenfs, and

we hove been able fo define independence.
of K events for everty possible R<n,

Then, e - Cokt SO«.L/ f'ha)F QVQ!‘)_/P’S
Afs Agy oo oo A, are independent if any RN
of them ouUte independent. o,

St I A@ = P(A)) P(As) . P(An)



Cormbined Expef(fmenfs
Considert two expertiments

ORolanﬂ o faolr die
S = Sample space = 245253 4 5,6}
p (any foce of the a?ie,) = -é—

e Flipping o com
i bl i el i

Fov tor75+ar)c:€, We PQ)‘CfO‘Pm both expeju'menﬁ

ond we wo\n}:h}%’r‘obabib‘w Hhotf  we 8@{0' Hwo
o He die ond “H' on Hre. coin.

Herr— e pahieve—lt
W '

We con combine the expczfdme,rvp ond form

o new sample  space.

Suppose, We hove two "PaﬁC?Fom pr@u'muxaos
(573 oo (i)

To combine them, o 1,1 cantesian

prodvet  betroeen sample
Heree, elm@;FS of spoce ond forem o

S oute ordetedd 'Paj{"y\_g netw sample spoee
Ca,,!o)é:g wiH G = &y ¥ Sy
0\6 51 O«Iwé He 52_

Bosed on the Hvo prenfmen}S of Y’o[[fng
a die ool fulop'mg oo éoin, Wwe con Joprmo
o combined e xporiment .



i e = Sy%S, = {(H,Q,CH,z),(H,@,(H,u),(H,s)

@’6) &), (02), (19), CBLD,(‘CS) ,(T,é)}

H An evend In the npew combined expm"men}
wWill be o svbset of the sample space

Now, if Acs({"and BC 8!, then
P TARDS 5 a sub_eef(c> of S
ond. will be an ownt In hhe new
event space -

Foy ¥ STG K A= {H}, Bl 353, 6}, we. haw
ARD = %(H;%),CH,E)J vhich cocfainly

s In the new QVUVF space )=, as

§(r5) -t E e

Howevarr, not all cvends con be weitfen as the

¢ ovcfesion pwnoaﬂud”s.

Q How will we then form the. evry?ﬂP
* Hhe combined eexpemmenf.?

Answoe would be. 4y form the 6-field
ge,nmoufeo@ oy all couttesian
crodoueds.

G(§AXD © VAET, onol \/oeﬁ,ﬁj)
This 1s gqoing to be Hhe
event spoce for  Hhe conn bined expoju'wmn{



Inigrcesh'hgly,
the closvurie pyopertties of 6-field

YoKes corte of the evenfs thaf cannot be
writlen on the cactesion produef of the

overds Srom Ve ond ¥,

Fovy» instanee, 5 = {1,2,3,%5,6}
s §H,T ]
Defilne anidvent @ = FH}X {2963:{(H'2>9(H,§5}
anothare event b = g7 } X {2725 (12 (12)
Let’s define ey ovent E of Hwe form
E=cuD=§H2),H, 5); Ug(H,Q),Cr,z)’{

= {(H,Q:), CH‘,’S),CT;Q)}

F Covclesion Product of two Mb;Jrnmy l_Sﬂ/‘IlZS

lyefrs assume tvo seds A= {x'l é'X.\<’)CQ,’} |

A e, B= §Y Y <Y ]

Y" 7 As we &ee, -
V) 7. i AXB 15
Y, B(Od_ % Ava the "Y’Qd'("ﬁﬂﬁ'(’_,Bmaf
| if forms from the
x Xy tivo JLWIOP.
Axs, ¢ Venhecal sheip
5, xR Horizontal sfrip

Generally, Covtlesion [D':’a@o(uc} of arw -fwio anb7+wany
sets as a gemMCLUzaci 'a”eﬁangle.




lieFs considot 8, and 8, are fwo expedments
ond we form o new expyiuimenf S=s5,xS,.

The. events from preﬁdman} s atwe all cartesian
products of the form ! AXE

whote, A is an event of S,
3 1s on event of E

So, How do we assign Pwobabil}‘ry ‘o o combined
set s

Probobilities of the ovents AXS, ond s *B
e o [P(Axs,) = R(A) | Assuming thod
&Q'Oqopé‘?:}tﬂ PCS X B) = PCB) ) Cmb]ned’
N { :
" &cﬁ“& i experu ment
Frorm the Y*e¢+m3ularc 'Y’QP’Y’QSQIVPQJHO—V) Wo. COSL-
504 ot
Ev,gp,{ Axgz oeeyrcs 'lf A i QXPeJu'rrva Sq .
oreurcs  no mattex whot tHhe osufeorne in
Sy 18.
Event S aB etetlze IHB in exporviment

S, otevrts  NoO motter whot Hwe sudeome

in 51 18,

with. all Hwese informokhion, Cmﬂk‘)‘inﬁ‘w
How oo we define P(e) for  oHhar events

e =
(9 evend space for eombined event



A few Kn@n information fo—n Py
pe) must saJHSf\/ the axioms of
probab}li%f

p(c) ‘musf saﬁsfy the cons:'s’re.no?/

conditions

Genma“y,

The pwobabilih'es of overds of the
form AxB and of therv vnions
' lortgections con not be expressed in

tertms of B and B .

@\ we eed addihonal 'n for mation

obovt & and S,

Independent Expeﬂimeﬂﬁ
Often. in Moy expenimervps, the events
Axs, and S1xe of the combined
expertirnent S orte independent  for

oy A Bk S0,
cons‘ndefu',mg Hhe Tndepmo(muf,
p(axE) = P(AxS2) 0 P(51x€)
= P(AxS,) JETR B)
= PR(A) R (B‘)

To sUMMAYizZe,
AXSQ_ __I_L‘S1XB VAGF‘ Wa
VB € ¥,

(51,"F,,P1> ond CSZ,?Z,PQ e fhdepmofM



So, aus we obtoun, ,

| for two lhdependem&
pr@umUVFS & e oo e e o
we. hove o C,Ombi’ned Q;(PQ)—U'mQ,n/f CS)F» p)
W;H’) o — 5,‘ X SZ_

¥= & ({AxB| YAEF, and VBe R, ()

PaxB)= R (A): K(B)
Who., .
axioms of p“pobab';li-l'y Fill In the
probabilittes  of events tHhot ‘coa not be
wyllten os cortesian P’}OCD’&{U('J'S

)

But thoze cvends can be
wwitten es o vrion of
disjoint cartesion Pwov(uof)s,
We can generc.a,uze it Yo B 7hd’epeno€em@
expetimenits !
considlet (Si»Fys Pr) s (52, Fps ) oor (50,3:0539
be N yondor exp@umuvfs
hefs  Sorm Mne. CmeThe,Of) expefu',n’uu‘u[z“

N S = Sixsz&égx ...... x Sn
> =6 Ax Ak e An VAER, VAET, -
6-sield VARE Tnl)
Ther,
BLA K ALK o iee RAR) F P PR P(Rs) e
oo P(An>

oncl  axioms of probavilily faKe care of
Hhe. ~yest.



