


















ECE313 MATH362 PROBABILITY WITH ENGINEERING APPLICATIONS

LECTURE18 BINARY HYPOTHESIS TESTING

TOPICS TO COVER BASED ON CH 2.111

INTRODUCTION TO BINARY HYPOTHESIS TESTING FOR DISCRETE TYPE OBSERVATIONS

MAXIMUM LIKELIHOOD ML DECISION RULE

INTRODUCTION TO BINARY HYPOTHESIS TESTING FOR DISCRETE TYPE OBSERVATIONS

PROBABILISTIC STATISTICAL INFERENCE

Q WHATCANYOU SAY ABOUT THE UNDERLYING
PROCESS DISTRIBUTIONBASED ON SOME RANDOM OBSERVATIONS

PPARAMETER
ESTIMATION HYPOTHESIS

TESTING

Q GIVEN SOME RANDOM OBSERVATIONS Q GIVENSOME RANDOM OBSERVATIONS

CAN YOU ESTIMATE PARAMETERS CAN YOU ESTIMATE WHAT'S

OF THE UNDELYING DISTRIBUTION THESTATE OF PARAMETERS DISTRIBUTION

FROM
EME

COMPETING CHOICES

IFTWO CHOICES

POINTESTIMATION INTERVAL ESTIMATION BINARY HYPOTHESIS TESTING

Q WHAT'S YOURESTIMATE Q WHAT'S YOURESTIMATE

AS A SINGLEVALUE AS A RANGE INTERVAL E G

EG MAXIMUMLIKELIHOOD EG CONFIDENCEINTERVAL MAXIMUM LIKELIHOOD ML DECISION RULE
ESTIMATION MLE

MAXIMUM A PRIORI MAP DECISION RULE



EITICANZÉEftv iihtcEF
1 E3gMÉÉEEErEe Hoorn

EG BRAIN
WENEEDTODEVELOPTHIS

CEITEE.EEEIEw
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 2 0,1 0 x 1 2 3

Hi 0.0 0.1 0.3 0.6 P

Ho 0.4 0.3 0.2 0.1 Po

DECISION RULE D X DECISION RULE TEST IS A FUNCTION OF
DATA

EG DECISION RULE DECLARE H IF 1

OBSERVATION 2

DECISION H

0 4 1 2 3

Hi 0.0 01 13 01

Ho 04 0.3 0.2 0.1



DECISION BASEDON X

To it

P TYPE I ERROR FALSEALARMHo
STATE

µ
Praisealarm YETEance

Pmiss P TYPE II ERROR miss 1 POWER OF THETEST B

TYPE I ERROR FALSE ALARM H IS TRUE 1 HO

REJECTHO IHO

PI FALSE ALARM Praisealarm P H 15TRUE 1Ho

TYPE II ERROR MISS Ho is TRUE 1H

ACCEPTHO 1H

P MISS Pmiss P Ho 15TRUE 1H

Pmiss

it 0.0 I 13

Ho 14

0.3 0.2 0.1 0.6 Pfalsealarm

A GOOD DECISIONRULE TEST SHOULD MINIMIZE Praisealarm AND Pmiss

NOTE THAT YOU CANNOT MINIMIZE BOTH AT THE SAME TIME



MAXIMUM LIKELIHOOD ML DECISION RULE

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

P k1 P X x Hit H 0.0 0 1 13 01

Polal P x x Hol Ho 04 13 0.2 0.1

DECISION RULE GIVEN D COMPARE D 121 AND PoR

IF P 21 Polal DECLARE H

OTHERWISE HO

ANOTHERWAY
PICKIF 1 DECLARE H

OTHERWISE HO

DEFINE axis 11 a neuter f
ah HOODS

IF A X x 1 DECLARE H

OTHERWISE HO

IN GENERAL

HE
IS A USERDEFINED THRESHOLD

IF A X X T DECLARE H

OTHERWISE HO


