


















ECE313 MATH362 PROBABILITY WITH ENGINEERING APPLICATIONS

LECTURE19 BINARY HYPOTHESIS TESTING

TOPICS TO COVER BASED ON CH 2.111

MAXIMUM A POSTERIORI MAP DECISION RULE

MAXIMUM A POSTERIORI MAP DECISION RULE

TEHYPOTHESE M

É.IE eresent ÉTcaZ

1 ggggmEetqeesno.ru
EG BRAIN

WENEEDTO DEVELOPTHIS
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Ho NULL HYPOTHESIS IF HO IS TRUE THE PMF OF X is Po

H ALTERNATIVE HYPOTHESIS IF H IS TRUE THE PMF OF is p

LIKELIHOOD MATRIX

EG P X x Hit 1 0,1 0 x 1 2 3

CONDITIONALPROB I 0.0 0.1 0.3 0.6 P

LIKELIHOOD
Ho 0.4 0.3 0.2 0.1 Po

PRIOR BELIEFS P Hit I 2 prior PROB

EG EXPERT KNOWLEDGE P Ho To



HOW DO YOU USE THE PRIOR BELIEF TO REFINE YOUR DECISION

BELIEF
DATA

LET'S CONSIDER

T
UPDATEDBELIEF

POSTERIOR PROB

DECISION RULE DIXI DECISION RULE TEST IS A FUNCTION OF
DATA

MAXIMUM A POSETERIORI MAP DECISION RULE

EG Decision RULE DECLARE H if p É x x

LET'S LOOK AT

P Hi x P Hi P X x Hi P X X BAYES RULE

UPDATED BELIEF PRIOR 1 FEE DATA

WE WANT TO COMPARE PC H 14 21 AND P Ho x

P1H X x PCH P X x 1H P X x

P Ho x x P Hot P X x Ho P x x

COMPARING PIH K AND P Ho R IS SAME AS COMPARING



PCH P X x H AND P Ho P X x Ho

THE PCHonx x

JOINT PROBS

E G PCH IT 0.2 P Ho To 0.3

P X X 1H 0 4 1 2 3

H 0.0 0.1 0.3 0.6 ns SUM 1

Ho 0.4 0.3 0.2 0.1 ns SUM 1

P X X N H 0 4 1 2 3

I 10.0ft o l it 103 It 106 It sum it

Ho 104 to 1031to 0 2 to 101 to a sum to

P X x N H 0 4 1 2 3

I 104 0.2 1031 0.21 0.2 10.2 10.1 10.2

Ho 10.011081 0 1110.8 10.3 08 106 08

P X xnH
ÉÉÉÉ y.pe

DECISION H

H 10.02076 012 sum 0.2

Ho 132 024 016 0 SUM 0.8

miss false alarm



A GOOD DECISIONRULE TEST SHOULD MINIMIZE Pfalsealarm AND Pmiss

NOTE THAT YOU CANNOT MINIMIZE BOTH AT THESAME TIME

DECISION RULE GIVEN X R COMPARE D 121 IT AND PoA IT

IF H P R ToPola DECLARE H

OTHERWISE HO

ANOTHERWAY IF It 71 DECLARE H

OTHERWISE HO

µ
CONDITIONALLIKELIHOODS

DEFINE A X X
11 A LIKELIHOODRATIO

IF A X x 11 DECLARE H

OTHERWISE HO

IN GENERAL E IS A USERDEFINED THRESHOLD

IF A X X É DECLARE H

OTHERWISE HO

AVERAGE ERROR OF A TEST IN GENARAL

COND PROBS

1
Pe ToPraisealarm I Pmiss


