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Final Review I|(Post-midterm?2)
+ BHT

* Joint Probability
e Estimators

e Functions of RV



Binary Hypothesis Testing Y= g/x:—_z.

|
+ Likelihood matrix/ function A, 11H0) | &L
. fiy=Px=kH} A&, LY Ho [ Fol ) fiz
+ Likelihood Ratio A(k) = ;183
ML method - f; (k) vs. fo(k) orA(k) > 1? H,

. nl | <l Ho
* Joint Probability Matrix P(X;H;) \
 MAP method - A(k) > tyap = %9 - PAor ity =+ P{ Ha}

] D 1




Example - ARLNEF
=

Letf; ~N(u=1,0%=2)and f ~ N(,u/— 0,0%=1)
Find ML rule and MAP rule correspondlng Piss» Praise alarm
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fY|X(U|u0)

Joint Probability Density fxy(w,v) /7 =
X and Y are described by fy y (u, v) (/;/ di
« Elg(x,y)] = ffooo ffooog(u, V) fxy(u, v)dudv X = U

* Double integrate over x and y m

fX,Y (uOrv)

* frix(lug) = £ (o) fx ()
* Conditional distribution 00
« Usefulin unconstrained estimator EIY‘;G -—'J VJ[YI)( dv
'w \

e fy(uw) = ffooo fxy(u,v)dv and E[X] = f_oooou f_oooo fxy(,v)dvdu
* Marginalization _ 9
= j,m /‘J')cx () Ak



‘\I A=Y
Example / AC-(m-v) = A ( 1-mtv)
Al1-v+n) T>M

.
A(l—|lu—v if O<u<l0<v<l1
fXY(U,U)={ ( | Dt

™1 114 O"Q L else
* Solve A 5”0 J'm 3070( (V) dudv =1
+ Findfrandfy(0) = j‘ fMAU*A“V) dv dua

._r
o FlndP{X+Y<1|X>—} Jf A(l"V*MJMOLV

J jA(I‘V’an dw  ~ | 1
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Estimators

e (Constant estimator

« ¢c* =E|Y], MSE = argYZ BN
il 3 Lr szj
e Unconstraint estimator =

g " X) = E[Y|X] MSE=E[y?] - [(E[YIX]) | = E[v2] - E[(g°(X)]

» Bestestimator, but requires fyx ‘ -

e Linear estimator

+ E[Y|X] = Uy + —‘M C,ZC) (X — px) = by + pxyoy(

X— .uX)

Cov(X,)Y)
* MSE= O-l; I ( VCLT‘(X)) — Oy (1 o pX,Y)




Cov (%) = BUCLL = Aty

Example
L ¢l
b Jo Jo 0t du v
_le(u+v) if O<u<l1l0<v<l1
w_{ 0 else N
e Findc™*forY Jlj‘ b(/“ﬂ‘VJ d.}kol\l :’ C:J,(r
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+ Find E[Y|X] A Jo wtV) v !
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Functions of RVs

 SingleRVY = g(X) JCX (M} i JCY (V)\

1. Find support of X andY
2. Find Fy (c¢) from integrating fx(x) over {x: g(x) < c}
3. Get fy S— FY,

V;/) =A ();), where 4 = [CCL Z

* fwzla,p) = |det1(A)|fX,Y(u» V) = |det1(A)|fX,Y(A_1 (,CB())

. Multiple RV (




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) =



