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X Y
(Joint probability distribution)

PX =Y =y) = f(r,y)
fla,y) >0 > flr,y) =1

X v
(Joint probability density function)

d b
PlasXsbesysd=[ [ fayddy

e z0 [ [ fagdedy =1
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(marginal probability distribution):
X, Y

glx) =Y flxy)  hy) =) flz.y)
y (marginal probabllity density

function):
X, Y

g(x) Z/f(af,y)dy h(y) Z/f(af,y)daj
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E(X+Y)=EX)+E®Y)
X Y

VIX+Y)=V(X)+V(Y)+2Cov(X,Y)
X Y (covariance):

Cov(X,Y) = E[(X - E[X])(Y - E[Y])
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(X +Y) = E(X)+ E(Y)

/ F(,y)dady
//a:fa:yda:dy+//yfazydazdy
/ /fazydydx+/ /fa:yda:dy
/ )daz+/yh(
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(X+Y)=V(X)+V(Y)+2Cow(X,Y)

(X +Y — E[X +Y])?]

E[(X — E[X]+Y — E[Y)])?]
E[(X — E[X])?
2(X — E[X])(Y — E[Y])

(Y — E[Y])"]

El(X — E[X])]
2E[(X — E[X])(Y — E[Y])]
E[(Y — E[Y])"]
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+ 2Cov(X,Y)

% 4 2 0 2 4 6 % 4 2

CO’U(X:Y) >0 Cov(X,
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X Y
Cov(X,Y) >0
VIX+Y)>V(X)+V(Y)

—

Cov(X,Y) <0
VIX4+Y)<V(X)+V(Y)

-



(c

(variance-covariance matrix)

()= =)}

V(X) Cov(X,Y) )
ov(Y, X) V(Y)
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(correlation coefficient)

Cov(X,Y)
PXY =
VV(X)V/V(Y)
—1 < pxy <1
pxy >0
pxy <0
pxy| = X Y

PXY = (uncorrelated)
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X, Y
(conditional probabillity distribution)

g(ely) = L7 for hiy) # 0

X, Y
(conditional probabillity density function):

glaly) = £ ,Sf‘g;/)y) for h(y) # 0
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(conditional expectation)

Yz g(z|y)
/ wg(ely)de

(conditional variance)
> (z — pxpy)g(zly)
V(Xly) =1
/(flf — pxy) g(xly)da

X |y = E(X‘y) —
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f(z,y) = g(x)h(y) X Y
(Independent)

E[XY] = E[X]E]Y]

Mx 1y (t) = Mx () My (t)

Cou(X,Y)=0
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X ~U(-1/2,1/2), ¥ = X*

1/2 1/2
EX] :/ rdxr =0 / r3dr =0
—1/2
Cov(X,Y)=FEXY|—-FEX|E
X Y
—_—

<+~ —
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X Y
2. F|XY]|=FX|E|Y]
3. MX—I—Y(t) — Mx(t)My(t)

4. Cou(X,Y)=0



