
 

i
Blood Test for disease at

gives true pos to 95 of sick people

gives false pos to 1 of healthy people

0.5 of pop has disease d

Randomperson B takes the test gets pos result
E beta

What's the probability B has disease a

we assign Tabitirositnsdecrat.ve sentences

with a truth value E.g
E Person B is a randommemberof the population

camp
F PersonB takes the testomfg pens p gets a pos result

H PersonB has disease a and

We are asked to compute P HIE F 6

probability of H given E F G

We are given



P GIF H 0.95

P GIF H 0.01
I not

PCH I E O 005

To go from the givens
to the desired quantity we use

axioms

AEI
all probabilities are between O and 1

Axiom II if BY A then PCA B 1

logicallyimplies

AII if C A B then

PCA or B IC PCA Ic PCB c taffeta

AxiomI if P Alc 0 then

PCA BIC P Alc P BIA c
Emitted

AxomI if A Az As then
continuity

Think PGA c 1 PIA I C



PI A A is alwaysfalse so C AR A

by add rule Axiom III

PCAor A C PCA C PC Alc

But A or A is alwaystrue so C Aor A By
Axiom I PIA or A C 1

1 P Alc Pl Alc

inatiisweilidemianas
betrue background

information

Rename bginfo D E F

Rewrite problem

Gr H 0.95 1 1r G

PIG IS H 0.01 of
P HII 0.005 f

Sol malt rule
y

PIMP CHI ÉP1G H Is PIG INPCH R G

PCH r G
4 0 pts



thesesentencescannot
both be true

PCG Is PCFIor CFI s

thesesentencesaret
logicallythesame

add rule
p16241 s PCG H s

malt We I
pay pan

t pl HlnPlayoff
Tht I got of 11 PEI

too fat to

9551 15

P H R G 40 19ft FL a 0.3231

I is always given so drop it from the notation

P A P IAIN PIA B PAIR B

Problemlooks simpler then



Given
GTIPCG1H If

PCGl H G
P H E

IIP P G H P G PCH16

PCHG fo ptg
PCG P G H or G H P G H PIG H

IIP IgtPlath
PCHIG f 177 EI
Two ingredinaprbability

I background information

propositions that are always true in themodel

P probability function

takes two propositions A and B

and returns PCA I r B

or P AIB in shorthand



To know P it's enough to know PA for all A

mult rule PCA B P B PCA IB

P AIB PAp

EFFETE
T T F F I

w outcome where person hasthe disease gets pos result

wz

y
is healthy

wz hasthe disease i neg

Wy it is healthy in 11



Propositions become sets

G we we outcomeswhere co is true

He Wi w H

H WaWa c H

G or H wi wz w in G or H

G H w c G H

In general
A A A or B AUB A B An B

Also A B means AEB
WEA means A is true
under outcome w

hginfo
Finally
D Wi Wa Wa Wi outcomes where tf istrue

the set of all outcomes

aka samplespace

A set of outcomes is called an event
The description of an event is the proposition that
corresponds to it

Axioms
oepaggient

Axiom Ptr L



Axiom If A Az are mutuallyexcusive means

that Ain A Dwhenever it then
gives

add rule

PIE A Plan andcont
note

ifeng.gggy
If PCB 0 then PCA B ftp.B g

gives
mult rule

Axioms in 52.3 Defn in 53.2

Prop 2 PIA I PCA

PI Axiom2

IEPG PCÉÉ PCA PLAY
T T

mutexcl
TAxiom3

PCA 1 PCA I

Here's our example in the formal axioms

Given Goat
PCG1H PCH G

PCGHC to
PCH too



pqgeq.pt
ioFItpcaspcHla

P HIG

Plat
PCGEIY.gg

17

yIggntDtPconH4DefnofCp

Iggy
t Pla Pigg

Poo
if l É Fo

PCHIG 4th off Eff
HI Ch 2 3 6,8 highlights are focus problems


