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179



180

X Y (Joint probability
distribution)

d b
P(aSXSb,céYSd)Z/ / f(z,y)dxdy

f(x,y) X Y
(Joint probability density function)

faw) 20 [ [ty =1
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(marginal probability distribution):
X Y

- / b | )y = / ' g(e)da
c<Y <d) //fa:yda:dy—/ h(y)dy

g(x), h(y): (marginal probability
density function)

0= [ fewdy )= [ i
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(covariance)

C’ov(X, Y)

Cov(X,Y)>0 Cov(X,Y)<0

0

2
~
~~
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X Y

E(X+Y)=EX)+EY)

X Y

VIX+Y)=V(X)+V(X)+2Cou(X,Y)

Cov(X,Y) = E[(X = EIX])(Y — E[Y])]
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VIX4+Y)=V(X)+V(Y)+2Cou(X,Y)

X Y
Cov(X,Y) >0
VIX+Y)>V(X)+ V(YY)

Cov(X,Y) <0
VIX4+Y)<V(X)+V(Y)
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(variance-covariance matrix)

()= HE) =)}

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

Cov(X,Y)
PXY =
VV(X)VV(Y)
—1 < pxy <1
pxy >0
pxy <0
pxy =0 (uncorrelated)

lpxyv| =1 X Y
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(Independent)

f(z,y) = g(x)h(y)

E[XY] = E[X]E[Y]
Mx 1y (t) = Mx () My (t)

Cov(X,Y)=0

Mx(t) = E[e*X]
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X ~U(=1/2,1/2), Y = X*

1/2 1/2
E[X] = / rdr = 0 E[XY] = / r3dr = 0
—1/2 —1/2

Cov(X,Y) = E[XY] — E[X]|E[Y] =0
X Y

—>
<+~ —




X, Y
(conditional probabillity distribution)
Y =y X ==

P(X =2,Y = y)
PY =y)
for P(Y =y) # 0

P X=z|Y =y)=

(conditional probabillity function)

plaly) = L7 for hiw) £ 0
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(conditional probabillity
density function)

_fzy)
p(z|y)
o flz,y) >0, h(y) >0  p(xly) >0
[ flryy) . h(y)
e[ [ GG e =



(Bayes’ theorem):

~_ q(ylz)g(=x)
P = Tol)g@ s
g(x) x (prior probability)
Y X
p(zly) = (posterior probability)
Y x
() q(x|y)
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(conditional expectation)

umyzEumo=/¢mﬂwm:

(conditional variance)

x«xwwafw—umw%wwmx
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X Y
2 E[XY] = E[X|E[Y]
b. Mx 1y (t) = Mx (&) My (t)

c. Cov(X,Y)=0



D

P()

o o T ®

°(

P( )=0.9
P( )=0.2
)
)

P( )=0.1

P(

)=0.8
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2 QOctave

http://sugiyama-www.cs.titech.ac.jp/~sugi/data/Statistics/index-jp.html

A b b Lo - o ow




