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Lecture Overview
It
If We get to know that some event is occurred

usually it changes the probability of the next event

But if the conditional probability and unconditioned probability
are the same we call these two events independent

II
as event A does not carry any useful info regard to B

3.2LE7 A coin tossing example
A model based on conditional probabilities

3 tosses of abiased Coin P HE p.PK 17
PH31Hath

P내리th 미다M RT P HIT PG31H27T
1 p p 1 p

P씨 G Multiplication Rule

CO ii P 1H0 P HTT t P THT It 매대

3 p 1 p
G Total probability

m PlHTT
CO A H 111.0t P 베쓰 마미

GBayes Rule
미 7시 可如 if

Remy 매리 Hi 매리 I p 매다 매기기신KHP내D매리치 P
Probability of second toss doesn'tchange no materwhat first toss was



Independence of two events
Intuitive approach to independence
Occurrence of A provides no new information about B

Newknowledge about A doesn't affect B

미미 A P B my pain p BIA PCA P B먛
DE Event A and B are independent if PAAR PA PCB

Rent Why use this definition ratherthan an intuitive one

i It covers the intuitive one pf PBIA T
미마 咐器 P B

ii It is symmetric withrespect to the roles of A and B
i.e B is independent regard to A Aand B are independent
昕 미키B 은 11t만 ㅮ쁢 DA

iii It is applicable even if PA or PCB 0

庇皿 If PA 0 PCB 0 PA nB 는 0 AandB isdisjoint

then A and B is not independent ㄴㅋ
Pant Intuitively these two events are dependent

If youknow A occurred youautomatically
know that Bdidnt au

Ry Typically we have independence when the occurrenceof

each of the two events are determined by

two physically distinctand noninteracting processes



Independence of event complements

판 If A and B are independent then A and B are independent

Remy Intuitively if the new information that A has
occurred

doesn't changethe beliefs on the likelihood of B occurring

it shouldn't also change the likelihood of B ne occurring

Pf Ai AnB UCANBY
미키 P AnB P An B PCA PB P An Be

PA n B D PA 1 P B PA P BC 勿

凹 Conditional Independence
쁘 Conditional independence given C is defined as

independence under the probability law 미 1 C

A and B are conditionally independent given
if PANIC P Ale P Bk

E幽

Lt 썞깖 品毖武 戀
So Aand B are not conditionally independentgiven

C.LTConditioning may effect independence

타쓰 Twounfair coins P HlA 0.9 P H113 0.1
Are cointosses independent

P Hu NA 미세A tPBBHnlB 0.50.9t0.50.1 0.5
P Hi I救一 P HuIA 0.9

it
Intuition It is farmorelikely tobe A ratherthan B



Independence of a collectionof events
Intuitive approach to independence of multiple events
In a fair coin flip nomater howmany times youflip
youcan't obtain more information on the next ftp

Coin tosses are independent

information on some of the events
does not change probabilities related to the remaining events

27 For Ai Az An divide events into two groups Ii Iz

let Bi Anysetoperations doneWith events AE Ii
Then if A A2 An are independent PB P B 1132

1쯔 Events AnAz An are called independent

if P AinAjn nAm PADMA PAN forgets as i jim
슶 all possiblechoirs

Foranynumberofevents involved i

Eat 야 3
미서A2 PAID An

f먮얐갃먮걂몞陪 籠PANAMA PADPADPAD
3.8Lst27 Independence vs Pairwise Independence

Ed Two independent fair coin tosses
let E too tosses have same result 9HHa This

P베 P Hi표 Him Y2 미실 DEHH THz Y2 PK 112

Pairwise P H Ac PGH.HR 114 F P HDD C H andC are independent

independence pump c 신andC are independentP Hill PGHH23F 4 F
m H andHzare independentP H 샐 PGH.HR 114 F P HIP

P C세새리 P1MHz3 114ㅕPKMHINHD.SCHiHa are쁘 independent

G P 1H P C1Hz P L but PEIHiM2 다PKaero
Additional information if bothHandH2 occur



Example Reliabilityof a system

let Ui ith unit is up PN pi
Fi ith unit is down PCF P Ui 1 pi

i Series connection of a system
n
Allunits are okay

1D 1점 坰 一 P systemis up P ii Ui f Pi
ii Parallel connection of a system p

Allunits aredown

Fist_ Plain is up 1기 i 는 1 P 非 1 彭州

凹 Example The king's sibling problem

Q The king comes from a family of two children
What is the probability that hissibling is female

Assumptions Malehas precedence Pande P Female Y2
p MF.FM E四A P Sibling is femalel Oneof two children is male paum.mg

But this is correctonly if numberof siblings was prieddenied regardless of birth
So with additional scenarios modeling probabilities change

Q What if they gavebirth till t male wasborn 매쁘
1기위해3

工四

DIS
Q What if they gavebirth till 2male wereborn PGMM3

0
B

로쓰 When we deal with situations described in words somewhat Vaguely

we must bevery careful to state whatever assumptions are made

and that has to be done before we choose a particular model


