Agenda

Final Review | (Post-midterm?2)
e BHT

* Joint Probability
e Estimators

e Functions of RV



Binary Hypothesis Testing

e Likelihood matrix/ function
* fi(k) = P{X = k|H;} n
. e . _ filk
Likelihood Ratio A(k) 0

ML method- f;(k) vs. fy(k) orA(k) > 1?
—— —— ——

+  Joint Probability Matrix P(X;H;) (fncty,.)
* MAP method - A(k) >{fMAP ;= ol B (Ho)
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Example - &

Let@ Nu=10*=2)andfy ~N(u=0,0* = 1)
Find ML rule and MAP rule corresponding Ppiss, Praise atarm
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Joint Probability Density fxy @, v) -

X and Y are described by fy y(u, v) —

+ ElgCaw] = [, [_, 9w v)fxy (w v)dudy
* Double integrate over x and y

fX,Y (uOrv)

* frix(wlug) = f (o) fx(u)
e (Conditional distribution

e Usefulin unconstrained estimator & L\( 'J ] 57%11,( 6((7

c W =" fyy@v)dv and E[X]=[" u[ " fxy(u v)dvdu
e Marginalization _ZJ:O 'U"JCX () V(M/



\\/ M=V,
Example — A 1-m+v) /
A (1= V+M) 'TDM

(AQ—-|u—-v]) if 0<u<l,0<v<l1
fX,Y(u; V) —(‘( olse

0
e Solve 4 mj:jj[ﬂ/‘((//‘/\/)’L

+ Find fy () and fy (v) b:ﬂj?M}MO%im‘*

+ Find P{X +Y < 1|X >} j; ja\//%(['\/w\)/}tﬂ‘OLv = |

H>A-2
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Estimators

e (Constant estimator
¢« c" =E[Y], MSE =Var(Y)

e Unconstraint estimator
+ g*(X) = E[Y|X] MSE=E[Y?] - E[(E[Y|XD?] = E[Y?] — E[(¢"(X)) ]

* Best estimator, but requires fy|x

e Linear estimator

N Cov(X,)Y)
« ElY|X]=py + ) (X — pux) = uy + pxyoy(

Cov(X,)Y) 2
* MSE= 0-1? I ( VCLT(X)) — Oy (1 o pX,Y)

X— .uX)




Example
pf mwpr(fwt ) = %
fXY(u/v)z{@quv) if 0<u<1,0<v<1

- 0 else el |
» Findc*fory ., _ | jC)(@.L/:LyO (u+v) 0(‘;
| = Yt
* Find E[Y]|X] §><((/W)‘ MV ut2
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Functions of RVs

. N

Giver QC)( (MJ) — ‘U‘\( [V)

 SingleRVY = g(X)
1. Find support of X andY

2. Find Fy(c) from integrating fX(x) over W< c} »

3. Getfy =Fy' h(%)
i — /7‘\)C\{/0{‘(f jﬁx(/ﬂ/ﬁéM

. MultipleRV(V;) A();), where A = [C d] Fy (¢

= fwz(“ B) = |det(A)|fXY(u V) = |det(A)|fXY(A (ﬁ))




Example

W=2X-Y,Z=X+2Y.Express fy, z(a, ) interms of fy
- (Z)=l1 Z16)
« Det(4) =

* For (W;Z) = (O!,,B), (X, Y) =

~ fW,Z(auB) =



