Last lecture

Binary Hypothesis Testing with continuous distribution (Ch 3.10)
e Example

Jointly Distributed RV/ Joint CDF (Ch 4.1)
* Motivation
* Definition
* Properties



Agenda

Joint PMF (Ch 4.2)
e Definition
* Example

Joint PDF (Ch 4.2)
 Definition
e Example
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If X and Y are discrete, joint PMF pxy(u,v) = P{X = u,Y = v}

Marginalization]
* Getting single RV PMF/ PDF from joint PMF/ PDF

* px(u) = Zvj pxy (W, vj) called “margin?l PME”
Ly PMF of X, ~7 Y-;v~ ore portitioms .

k Conditional PMF . B
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Example

Given joint PMF py y as the table, find
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* Px Px(L)=o Px(2) = 0.6 P(3)-
* pr( 1,230 =04 04 02]

PIX=Y} 2 op+t0.240 = 0.2,
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* pyix(v|2) = “Find PMF £ Y given X=2
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Joint PDF



Joint PDF

If X and Y are continuous, joint PDF fy y(u, v) s.t. K b
* Fyy(uv) = f_uoo ffoo fxy(u, v)dvdu
« P{X,Y)ER}=] J. fxy(u, v)dudv for piecewise diff. R
* fxy(u,v) =0 forany (u,v) € R?
o o fry(wv)dudy = | )

% 0=X
LOTUS: E[g(X,Y)] = ffooo ffooog(u, V) fxy (U, v)dudv

° E[X]= o o
‘J«M _[m M'JLX‘( (M/\/) AALA\/)




Joint PDF

Elgx, V] =[", [~ 9, v)fyy(u, v)dudv
ElaX +bY +cl= o BlxJ+ bELYIt C
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Marginalization - Projection

« fx(u) = f fXY(u v)dv

EX 17, fuy )y s, = |
o -F,ga,\)

Conditional PDF - Slice

* fY|X(V|U0) =

fX,Y(uOrv)
fx(up)
Conditional expectation E|Y|X = ug]

=/

Mj; 7(;\( TRY), ol\/a(u

= VfY|X(U|u0)dU



Example

cl—u—-v) ifuv=0u+v<sl

, solve
0 else

Given fyy(u,v) = {
- c=L

f (u,v)
« Marginal PDF fx(u) j CU M'\DAV ( nl
o -m) A\ -

. CondltlonalPDny|X(v|u0) CS X-(-g |

fFT[X(V'Mo), g)(\((,/U-o/\/) | Z*Cl “Mo — V) 0<V<
£ () U - Mo )* | —Uo
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