
General Law of Total Probability ( LOTP)
--

let Fe , . . . . I be a patron of T ,

i.e .

• Fin Fj = 0 ,
it] Note :

u

• ¥
.

Fi = F
,
u .

. - U Fu = J Z PCIe ) = I
i= n

E E S event ⇒ E = ¥1 E Fi
⇒ PCE) = ¥

,

PCE Fi) = ÷E
,

PCE Ifi ) PCFi)



Quiz M : Marbles
-

-

LOTP : what are
E and the Fi ?

{ = Marble drawn is red

Fi = The i - the bag is chosen
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Quit to : Biuid - 20 Diagnosis true Why ? no %
-
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1. 6 Independent Events
-
-

Example : Consider a deck of French cards

E = draw a red card PCF7=¥z=% red
-

faces
I = draw an ace z
- PLFIE) - TG

PCE) =L ,
PCEIF) =L us

# red cards

tu. Knowing F doesn't tell us anything
about E

E. Face independent guy prior
probably

In general, PCEIF) f PCE) of E

→
posterior prob . of E

Definition : E. I independent PCE ( F ) = PCE)
-
-

-
-



Note : the definition is symmetric S

PCE I F) = PCE) ⇒ PCE) = 1¥
PCF)
- if PFS) to,

⇒ Ipc I PCE ) # o

The first definition assumes that PCF) # 0

Alternative :

E
,
I iudep. iff PCE F) = PCE ) - PCI )

PCE ) PCI ) = PC EF) ⇒ PCF, = #F)
P CZ)

PCFE)
=

⇒ = PC II E)



Quiz : Dice and kedepeudeace
E =

"

D, t Dz=7
"

F-{1261.45/1441.15341621}=0# f- = 5
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⇒ #g -- G

Ziad F : PCE F) = of f. Is = PCEIPCF) No !

E ind g : PCE g) = Is = f. Io - PCE )Pcg ) Yes !

I iced g : PCFG) - Z f E - I ' PC F) Pcg ) No !
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