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(PRO&A?}IH&TIC [ STATISTICAL INFERENCE

Q. WHAT CAN YOU SAY ABOUT THE UNDERLYING
PRD CESS / DISTRIBUTION BASED ON SOME RANDOM OBSERVATIONS ?
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()PARAMETBIZ EGTIMATION Hvooruegle R e
Q. GIVEN SOME RANDOM O0BSERVATIONS, a-, GIVEN (6OME RANDPOM O0BSERVATIONS,
CAN YOU (ESTIMATE (PARAMETERS CAN (YOU (BSTIMATE WHAT'S
OF THE UNDELYING TDISTRIBUTIONT THE STATE OF PARAMETERS/ DISTR(BUTION
FADM GOME COMPETING CHOICES?
IF Twp CHOICES
(—fPomT ESTIMATION INTEAVAL  ESTIMATION BINARY HYPOTHESlS TESTING
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DATA
E:G. CAT SCAN

NULL HYPOTHESIS
E.G. ND TUMOR 15 PRESENT
", x
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E-4. BRAIN

ALTERN AT|VEHYPOTHESIS WE NEED TO DEVELOP THISI
6. A TUMOR 15 PRESENT

Hy, o NULL (HYPOTHESIS \FE Hp 15 TRUE, THE (PME O0F X 15 f,
H @ ALTERNATIVE (HYPOTHESIS ! \F H, 15 TRVUE, THE PME OF X 15 P
|
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DECI5I0N ( BASED ON X)

~ A
Ho H
@ @ @ o~ PUTYPE | ERROR @ FALSE ALARM)
TRUE
STATE O @ = Praige plarm = LEVEL OF
n
. / SIGNI FICANCE (%)
Paiss = P (IPE 1 ERROR : misg) @ |- POWER OF THE TeST = P
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TYPE' [ ERRPR . FALSE ALARM He 16 TRUE | Hg

REJECT Hp | Hg

P FALSE ALARM) = Bpie, aizm = ®( R 15 TRUE | Hg)

TYPE (I ERRDR : MIss = Hp 16 TRUE | H

ACCEPT H I'H,

P(Migs ) = Be, = P ( Ho 15 TRUE | H)
DECISION - Ho .
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= . j —
03 t0:2+0 = 06 = "Ppyse_adarm

A GOOD (DECIGION (RULE / (TEST SHOULD  MINIMIZE By giarm  AND Poyics !

L NOTE THAT YOV CANNDT MINMIZE BDTH AT THE SAME TIME.
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EG @(X=Z IHY) ;iz0,

K=0 X=1 X=2 X=3
pc) ((P(X=2IH)  ~ H 00 0| 0-3 06
Bs(®):(P(x=2 IH) ~ H, o4 03 0-2 0-|

DECISION @®ULE) @ GIVEN X=a , COMPARE B, (2) AwD (Bp ()

IF Pi(t) > Pg(x) - (DECLARE H,
0 THERWISE . Ho
py(x)
F [ . LARE H
ANOTHE . WAY ' 7 DEC (
Po(z)
0 THERWISE . Ho

CONDITIDNAL LIKELIHDOODS

DEFINE Alx=x) = PIZ) o LIKELIHDOD RATIO
Po(z)
IF (A(x==x) > | . DECLARE H
0 THERWISE ! Ho
IN  GENERAL ° [\/'c 15 A USER-DEFINED THRESHOLD
IF A(x=x) > (@© DECLARE H

O THERWISE - Ho



