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Sifat-sifat Nilai Harapan

If X=(X,,..., X)) has a joint pdf f(x;, .::, xk) andif ¥ = u(X 1o Xy) isa
function of X, then E(Y) = Ey[u(X,..., X k)] where

Ey[u(X,, ..., Xk)]_ Z Z uxy, ..., xlxk)(521)
if X 1s discrete, and o

{5.2.2)




If X L and X 2 are random vanables w1th jomt pdf f (xl, xz) then
E(X1 +Xz) “( 1)+E(X2) |

Wf: W111 show this for the. contmuous ca.se

| E(X1 + Xz) = Ex(X + Xz)

.. 'PCD ,gm

= (xl + XZ)f(xls xz) dxl de
T dme SRR EOUNE
S M x . f(x 1 xz) dx 1 dx:;

'a“""‘CO FY el *

f f xz f(xi, x;) dxl dx2 ..
J. X1 f f(xl, xl) dxz dx1 .I'::
. _.+ j xz J. f(xls xz) dx1 dxz

| =f --x-i‘-fxl(xi) dxi' ImxzfXZ(xz) dx,

__ :EX s S
=EX)+EXxy)



If X and Y are independent random variables and g(x) and h(y) are functions,
then I

E[g(X)h(Y)] = E[g(X)]E[A(Y)] (5.2.5)
Proof

o EHN]

T g(x)h(y)fl(x)fz(y) dx dy -

| [ f (x)f i (x) dx][ f j} RO f0) dy] !

=k [Q(X )]E[h( Y)]




Covarians

The covatiance of 3 pair of random var ables Xand Y is defined by

Cov (X =X - ux)(Y #y)]

Ano her common not tlon for covar ance i 5ty

ST,




Teorema

If X and Y are random vanab]es and a ana b are constants then

Cov(aX, bY) = ab Cov(X Y)

' Cov(X aX + b) = Var(X)




Teorema

-;If X and Y are :random varlables then
o COV(X Y) E(X Y) —~ E(X)E(Y)
fand COV(X Y) - 0 whmever X and Y are mdependent




| iIf X i and X, 2 are random vanables *s.lf.nthJ'Dmt Pdff (x it - 2) then
Var ( X1 + X;z) ‘Var(X 1) + Var(X 2) -I— 2 Cov(X 1 - X 2)
ﬂnd TN U R e
Var(X1 -§- X 2) Var( 1) + Val‘(X z)

.--fwhenever X and X, 2 are 1ndependent




Bukti

Var(X, + X;) = E[(X, + X) = (u + w)]*
' ’eE$¥ — 1) + (X, — pp))?
+umxlzmwg mn e
= Var(X,) + Var(X 2)_5_-}— 2 Cov(X,, X,)




It also can be verified that if X L ,X k:’ére' raﬁddﬁi variables and a4, ..., g, are
constants, then

Var( Y a X,-) Z a; Var(X) + 2 Z Z a,a Cov(X,, X) (5.2.14)
i=1 |

and if X, ..., X, are independent, then

k L R .
Var(Za,-Xi) = Y af Var(X)) - {6.2.15)
i=1

i=1




Korelasi

If X and Y are ]random-if:*:vsiriables with :_--.iir-aria'hces o anda,% and covariance gy
= Cov(X, ¥), then the correlation coefficient of X and Yis
Oxy |

e COxOy o hhaenes a0 ( )




Nilai Harapan Bersyarat

IfXand Y are Jomtly dlstrxbuted random varlables then the condmoml exp@c&mon
ongwen X = xisgivenby = B |

- E(Y|x) =f yfy1¥)dy i X and ¥ are continuous  (5.4.2)

Other common notatlons for condltional expectatlon are me(y) and




If X and Y are Jomtly dlstrxbuted random vanables then
| E[E(Y[X)] E(Y) SO P U

Pmaf

Consider the continuous case:

* o0

- W0
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~ | y4O) dy. |
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If X and. . Y 'are 1ndependent random vanables ~then E(Y|x)= E(Y)
and E(X|y) = E(X). A T

Ifx and Y are mdependent then f (x y) = fl(x) fz(y) SO that f (ylx) fz(y) and
(x| y) - f1(x). In the continuous case *

o

EY|x)=| yfol9dy

Cow T D
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Fungsi Pembangkit Momen
Bersama

Definition5.64

The joint MGF of X (X ) 1f it exls s defmed 0 be

Mx(r)x exp(ZtX) | o (551)

whercx (tl, y ) ) and h<t <hforsomeh>0




Sifat Fungsi Pembangkit Momen

If My Y( Wb )ems hcn he random varnables X and Yare mdependen §i and
only f S e
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