


















ECE313 MATH362 PROBABILITY WITH ENGINEERING APPLICATIONS

LECTURE26 ML PARAMETER ESTIMATION OF CONT TYPE RV AND FUNCTIONS OF A RV

TOPICS TO COVER BASED ON CH 3.7 3.81

ML PARAMETER ESTIMATION OF CONT TYPE RV

FUNCTIONS OF A RV

ML PARAMETER ESTIMATION OF CONT TYPE RV

0 UNKNOWN PARAMETER CONT CASE

GOAL HOW TO ESTIMATE O

RECALL THE DISCRETE CASE

PMF
DISCRETE CASEPyonUNKNOWN PARAMETER

race argemax
LTO

KELIHOODFunction

where 401 PIOTET P x x

IN CONT CASE

51,014 P x x

HOWEVER 5,0174 glim f P x x

5,0121 α PROBABILITY THAT X IS IN A SMALL NEIGHBORHOOD AROUND

WITH CONSTANT OF PROPORTIONALITY I



DEFINE 4101 5,0121 IN CONT CASE

Once argamax
1101 argyax 01k

EXAMPLE EXPONENTIALXI
27,0

5 1 14 OTHERWISE

4171 e xx

e X en LEXI enx Xx

e171 elxt x 0

IMLE

EXAMPLE UNIFORM O b

Expb4
b O x b

O
OTHERWISE

LCDI Yb O x b

e b en b

I'Ib I 1 0 DOESN'T GIVE A MAXIMA

To
Ecb 15 A DECREASING FUNCTION OF D

b 1lb AND b KID



SMALLEST VALUE OF D SUCHTHAT D 0

am EEse

BALE X

FUNCTIONS OF A RV

f DEFINE Y 91 1 811 15 SOME FUNCTION

QUESTION FIND THE PDF OF Y fy

RECALL Y AX b LINEARFUNCTION SCALING

fyly Fx 4

91.1 IS NOT LINEAR ALWAYS IN GENERAL WE HAVE A THREE STEP PROCESS

STEP1 SCOPE OF THE PROBLEM

FIND THE SUPPORT OF X

SKETCH FX AND g

FINDTHE SUPPORT OF Y

DETERMINE IF Y IS CONT OR DISCRETE

E G X EXPONENTIALLY Y G X AX b

SUPPORT OF X 0,01 AND SUPPORT OF Y A 01



act b

SLOPE a5 14 glcl

x c

Y IS CONTINUOUS

IN GENERAL Y IS NOT ALWAYS CONT E G

E A D

OTHERWISE

PSY I P X E a b 0

Y IS DISCRETE Y BERNOULLI P XE A D

STEP2 IF X IS CONT FIND THE CDF OF Y

FyCl PER C

P gX C

STEP3 Fy121 Fy121

WHAT IF Y IS DISCRETE TYPE TO BE DISCUSSED



EXAMPLE Fx

5 121 e 1 UER DOUBLE EXPONENTIAL DIST

DEFINE Y GIX X2 WHAT is fy

STEP1 SCOPE SUPPORT OF X IR

SUPPORT OF Y 0,0 IR

C2
5 14 ga

x c

Y IS CONTINUOUS

STEP2 FyCl PEY C

PE X C

4comxpow
G pe roex to

Excu du

1h e an



e an e du
C

ez an e an
C

K
2 e du

SOLVE

net

Fecal f
c so
OTHERWISE

STEP3 Fy C Fic
Mt

NOTE WE CHOSE 270 AS
WHEN C O THEFUNCTIO

4 250 e Eff 15 UNDEFINEDOTHERWISE
1

AND CHANGING A PDF

FORSOME ICOUNTABLYMAN

POINTS DOESN'TMATTER


