


















ECE313 MATH362 PROBABILITY WITH ENGINEERING APPLICATIONS

LECTURE29 BINARY HYPOTHESISTESTING FOR CONTINUOUS TYPE RANDOM VARIABLES

TOPICS TO COVER BASED ON CH 3.101

BINARY HYPOTHESISTESTING FOR CONTINUOUS TYPE RANDOM VARIABLES

BINARY HYPOTHESISTESTING FOR CONTINUOUS TYPE RANDOM VARIABLES

SUPPOSE F AND FO ARE TWO KNOWN PDFS

IF H IS TRUE X ISONT TYPE f i 0 OR 1

GOAL GIVEN A RANDOM OBSERVATION X WE NEED TO DEVELOP A DECISION

RULE TO SPECIFY WHICH HYPOTHESIS H OR HOI TO DECLARE

NOTE THAT FOR X CONT TYPE P U O F HEIR UNDER EITHER H

HOWEVER WE KNOW THAT IF E 15 SMALL Cul f.lu Efinititiiitiitiitz

WE STILL CALL film LIKELIHOOD OF U UNDER HI

FOLLOWING THE IDEA SIMILAR TO DISCRETE TYPE RVS WE DEFINE



LIKELIHOOD RATIO FOR U IN SUPPORT OF F OR fo AS

near

A LIKELIHOOD RATIO TEST LRT WITH THRESHOLD T IS DEFINED BY

a x
E DECLARE H ISTRUE

I 2 Ho

WHEN 1 WE GET THE MAXIMUM LIKELIHOOD ML TEST

ML TEST A x
I DECLARE H ISTRUE

1 Ho

WHEN I 1 WHERE TI IS THE PRIOR PROBABILITY Hi 15 TRUE i 0,1

WE GET THE MAXIMUM A POSTERIORI MAP TEST

Nex
TOIT DECLARE H ISTRUE

MAP TEST Holt Ho

FURTHERMORE

PFALSEALARM P DECLARE H TRUE Hol

P miss P DECLAREHOTRUE 1H

AVERAGE ERROR PROB Pe to PFALSE ALARM I Praiss



EXAMPLE H X N Mi 02 i 0 I 0 0 My m

IDENTIFY THE ML AND MAP DECISION RULES AND CALCUATE THE PROBS OF

FALSE ALARM AND MISS

SOLUTION WE FIRST DISCUSS THE INTUITION AS FOLLOWS

PFALSEALARMfilul AMmo.iiijiiiii.im
u

2

GIVEN U CHECK IF ITS CLOSER TO MO OR Mi i C

a MOIMI DECLARE HI

ELSE Ho

EG IF X 3.2 Mo 3 AND M 5 DECLARE f HO

WE NEXT OBTAIN THE LRT AS FOLLOWS

filul fee Utt uer MIER 570

i LIKELIHOOD RATIO NUI
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a b12 at b zab
144mi 24mg 1u m zum

e
m mi 22mi mol

a b atb la bl

efcmo milcmgjiltzucmi m.ly

eftmi mollmzgymiltzucmi m.ly

e
mi mole motmill

acus e moi Emo

NOTE THAT ACUI 1 IF AND ONLY IF U 11 20 u 11

1 VIAL DECLARE H ISTRUE
ML TEST

Vial Ho

WHERE real Mo mi
2

RECALL THE LRT FOR A GENERAL THRESHOLD E



hey I E DECLARE H ISTRUE

2 Ho

WHICH IS EQUIVALENT TO

1 In DECLARE H ISTRUE
In A X 2 en e

In 15 AN INCREASINGFUNCTION
11 Ho in 1

1 1 FOR THIS EXAMPLE

enacus moi Mamo ene

U Mo mi
men ene

U 7
m

ene mo mi
2

GENERAL LRT FOR THIS EXAMPLE

m
me Mozt

M DECLARE H ISTRUE

Ho Il 1

IN PARTICULAR THE MAP RULE IS OBTAINED BY SETTING C 1



m
m ÉmM DECLAREHI ISTRUE

Ho in 1

WE NEXT CALCULATE THE PROBS OF FALSEALARM AND MISS FOR BOTH ML AND MAP

RULES AS FOLLOWS

ML TEST PFALSE ALARM
P DECLAREH TRUE Ho

P Tr
Mon

ee iniim
a Valjmo

SIMILARLY MAP TEST PFALSE ALARM Q MAPINI

ML TEST Pangs P DECLAREHOTRUE 1H

PETITE
m't

ee niim
at a Mistral

SIMILARLY MAP TEST PFALSE ALARM MAY11 Q Mt MAP



PEXar 1H Praiss

y

pqx r no Praise alarm

MOLI TAL

AVERAGE ERROR PROB Pe to PFALSE ALARM I Praiss

EXERCISE FOR THIS EXAMPLE FOR TAL TEST SHOW THAT UNDER To IT I

PFALSE ALARM Piniss Pe


