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ÉPÉES
NUMBERS ARE fictitious

⇒"1000
STUDENTS AT FCCTCONAL UNIVERSITY
N --7
p(E)

= # pcu ) =3
PCEIU)=§ pH⇒=¥
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BAYES THEOREM
HOW TO COMPUTE BACKWARDS

CONDITIONAL PROBABILITIES

NEW) ?

p(Eau)=P(Elu)p(
u)

=p (4E) PCE)

Ptu)=PlunE)+p( on E)
(TOTAL PROBABILITY

H⇐H=rtF¥=F¥iu¥pEu)
P(Enu)=PC4⇒p(E)
p(Env)=p( u /E) p(E)r⇐H=%¥É¥¥pµ⇒nT
¥, ±

,
¥ 3 3-
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ANOTHER BAYES EXAMPLE

PEOPLE ,
LYCANTHROPE GENE

, TEST

PCL) = ¥0
T

PCTKS -_ ¥ PCH E) = 's
FALSE positive

PCL /t) ?

HOW MANY TESTS ARE positive }

PCT) =p ( th) 1-PCTI)
PCTL) = ☒TIL)PC4=¥%o=¥
PGI)=p(HE)p( E) = 9%-0--9%-0
PCT)=¥ot%o= 3¥
PUT)=

P%¥=¥.¥=¥☐ "%
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PRIOR PROBABILITY =
( %

POSTERIOR PROBABILITY : 7%

A POSITIVE TEST RAISES PROBABILITY
BOT NOT ALWAYS EVEN TO 50%

BECAUSE - PRIOR UNLIKELY
TEST IS ONLY APPROXIMATE

.
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toss 2 COINS

YOU WANT # HEADS TO BE 1
,

EVENT T : TOTAL #HEADS I ^

EKENT A :( ST Cowes H .

B 2M -

•
-

H .

pft )=E Aoi

17^-1-7=-4 bi☒T
PITH)=P¥¥ = I

wait PCAIT) ?

PCAH) Rt) =P Ett) I ⇒

Plait)=P8¥=¥¥¥If¥→pµ
= 'z

É E É I



7fHArB- DISCRETE
FUNCTIONS OF &¥poM VARIABLE
✗ our

¥pcTAL : IT'S THE RV

%
LOWER

= A rA<u←-

Efx] : EXPECTED VALUE
AKA MEAN

AVERAGE -

ELA -£xp(x)
Tosscan ✗ = I 1r_ Heap

0 CF Tac

Elif =/ pic) +⑧ Pco) :

FAIR :{



8
EXPECTED VALUE OF FUNCTION

OF RV .

pnicoof

I 6

Toss
#IFE

.

PAYOFF is 2 0

3 0

4 I
E- (f) =É° -1%0+-8.0 5 2

64
+§ . / +f- -2+1-6.4

opÉ¥¥ToCk
.

STRIKE 1000

✗ : STOCK PRCCE ON CLOSE DATE

PAYOFF : ✗ < tooo → 0

✗ 51000 ✗ -1000

P(koo)=tg p( c- loool

¢200) -_ tg 5={909/0091100,1200}
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f- = I.• + ¥100 ttg - zoo

= 50
1- FAIR VALUE OF THAT OPTION IS

$50 i

EXPECTED VALUE OF FUNCTIONor-R.IT
ANOTHER PROPERTY : VARIANCE
How SPEREAD 00T THE VALUES

ARE .

✓ARCH -_ ELK -E[x
Toss cow pool =L

Pce) =L
E-(f) = 'z -0+2--1=1-2
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VAR ft ) -- EK -E¥
piz ⇒2--4

•=L c-E)¥

E¥¥+LARCH = ¥

sTDlf7=F=£°Et
VANEK G- [⇐EADY
= E [ ✗ 2- 2- ✗ -Elf ] t EG]]
PROPERTIES OF ⇐G- 7 :
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PROPERTIES OF E-%-)
E(c✗]=cECt]
E-Let] = { expcx)

= c Expcx)

=cEG)
E- [✗+4]=EG+ECY]
REGARDLESS OF ANY

CORRELATION OF ✗
, Y ^

ALWAYS TRUE -

HE
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VARCH = ECCE -EAD]
=E ( ✗ 2- 2.x Elt) + EGT 'D
=

EG-Y-ZEG-JEG-Ji-EG-JZ-a.EC/-Y-(E-y2
VARGJ=E⇒-CEl☒j&
EX CAN Toss

pool =tz C- (f) = 'z

pal :L [-4-2]--12
VARG ) = £ -4=-1-4



FAIR 13

BCNOMIAL TGSSQCOIN
4 TIMES¥#HEADS

NOT
MATER

PCK)=④⇐Y⇐j*=fE )
-16

p(d=% plz)=%
P")=% PG)=¥

PG )='z

EG-f-o.E.tl -¥+2 -9-0+3%+4,8
--3%2=2 .

EG-%0E.tl -¥+4 -8+9 +1%
=8%=5 ?

VARft=ECF7(ExD-- 5-4=1
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PLOT PROBABILITY MASS FUNCTION

p.me

PY
→→
Elf]

ncoiHN.TW#Fa@PCk)--(E) 2-
~

ElH=(§⇒kCE)]( 2-]
É.÷⇒:=N&¥¥÷:
4- -y

i

(E) pkg
me

'

p=q=£



14G-(f) = Nz
VARG) -_ £k2 2-

~

k⇒
-

BAYES - RUNS CONDITIONAL PROBS
BACKWARDS

FUNCTIONS OF RV

EH] VARG]

READING : CHAP J

EXAM : FEB 28


