


Ex 11(# 3.1) XY 2 jointpdf % f(x,y)= {nm)

1. Find E(Y|X) E(X]Y)
2. Find p,

—
1 E(X)= T, (4

fryv (XY)

fY|X (Y‘X) - f (X)

2 y:1’2,...x
O X:1,2,"'n
A y=x
54
41
34 -
x=yﬁ5‘ & fo
2 . £ >—
It o o °
= : —>» X
2 3 4 5





NCNU
高亮度


(2
D) 1
f. (XY n(n+d) X=V, y+1---
)= D =y XY
A% 0 0.W.
E(X ‘Y ) = ZX: Xfxv (X‘y) = Xzyx' n—§/+1 - n—§/+1 . (y+n)(;_Y+1) — szrn
L EWX)=()=iele
. - % Linear
E(X]Y)=(5")=()+@)y
E(Y|X)=a+bX =a+ p(2 )x
Note : p
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NCNU
高亮度


¥ iz

Cov(X,Y)

Pxe = Nar(X)-NVar(Y)

n o x n x ? ? n  x

E(XY)=X X xyfy (% y)=2 2 xy- = > XYY

x=1y=1 x=1y=1 n(n + l) n(n + 1) x=1 y=l

:n(n+1)xzzlx 2 :n(n+1)lex(x+l):

2 o x(x+1) 2 0 1 [

1 {nz(n +1) N n(n+1)(2n +1)} “n(n+1) (2n+1)

n(n+1)] 4 6 4 T e



:3n2+7n+2 :(n+2)(3n+1)

12 12
o o, 2 2 o, 2 n(n+1)2n+1)
E(X)—XZ:lex(X)—XZ:lX n(n+1)_n(n+1)xz=1x n(n+1) 0

_2n+1
3

- E(Y\X)=%+%X

,',EE(Y\X):E(%+%XJ



+ CouX,¥) = E(XY)— E(XE(Y) = 22 (5)57) = (5)- ()

o Var(X)=E(X?)—E(X ) =20 (200)? = nfen _ an'sdne _ (00201




E(Y?)= 2y, (y)= 2y s2g(n—y+1)= aﬁ;yzzlyz(n—wl)

_ anTl)[(n +1)Zn: yz B Zn: ys} _ m[(n +1) n+1)(2n+1) (Tl)z]

L Var(Y)=E(Y?)=E(Y) = 0 - (057) = 050 [~
= (rg2)(megn=t) = (32)()
LX) (2 )"12)

- Pxy = (n+2)(n-1)  (n-1)(n+2) —1 1 E
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Ex 12(%) 3.3) (X,Y) 5 & % % S0 #c 5
2 = g
f(X,Y):{k(Hy) . x=13, y=-112

0 , 0.W.
1. & Kk
2. E(Y|X =1)Var(Y|X =1)
3. W =Min{X,Y }# & 4 fe

10 Y Ykx+y?)=1

x=1,3 y=-11,2

K[@A+1)+ @ +1)+1+2%)+(3+1)+(3+1%)+(3+22)|=1

k[24]=1 = k=%



5 4 4% 5 i A
X
-1
w1 L2 |6
3 24 % 2_54 %
4
24 > = 15
fY(y) 2% % é_z 2::
4
2 E(Y)(zl_
X =)=, (yx=1)
f _ (7
fo (Y =1)= w(X=1y) _ f,(x=1y) "
f,(x=1) ; =
24 VZ
%4

’ y:—l
’ y:]_
’ y:2
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9
1)=13
5
L9

> ¥, (VL

W -1 1 2
f(w) %4 1%4 %4



Ex13(513.8) £ T=3X, Nisarv.& E(N)<o
i=1

£(X,)= E(

1. E(T)

2. Var(T

X) Vi &XIIN
E(N)E(X)

E(X)Var(N)+E(N Var(X)

~"
|l

1. . E(T)=EE(T|N)= EE(%Xi\N) = E@E(Xi))

=E(NE(X))=E(N)E(X)

2. *." Var(T)=EVar(T|N)+Var(E(T|N))



Var(T\N)=Var(ixi\N) = XVar(X|N)=2Var(X,)= Nvar(X)

. E(var(T|N))=E(NVvar(X))=E(N Var(X)

Var(E(T\N)):Var(E(gXi

ND :Var(% E(X,N )) —Var(NE(X))

= E(X)*Var(N)

. Var(T)=E(X)*Var(N)+E(N Var(X)



E(X)=pu, Var(X)=4

Ex 14(513.05) XYvs  coy 0" var)— o

2
y

% E(X)Y)=2Y%E(Y|X)=-3+05X, 3+ & u,,02,Cov(X,Y)

E(Y)=EE(Y|X)=E(-3+0.5X)=-3+0.54,
= u,=3)=6 . E(X)=6
E(X]Y)=2Y?

EE(XY)=E(2Y?)
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= E(X)=2E(Y?)=6=2E(Y?)= E(Y?)=3

Var(Y)=E(Y?)-E(Y) =3-0=3=07

. Cov(X,Y)=E(XY)-E(X)E(Y)
E(XY)=EE(XY|X)=EXE(Y|X)=E(X(-3+0.5X))
- —3E(X)+0.5E(X ?)=-3(6)+0.5E(X ?)
= —18+0.5x40 =2
(v E(X?)=Var(X)+E(X) =4+36 = 40)

C. Cov(X,Y)=2-3.0=2



Ex 15(%] 3.27) XY discrete r.v.s, = E(Y[X)=X 2 E(X]Y)=0
1. P(X=0) 2. P(X=0)

1. E(X)=EE(X)Y)=E(0)=0
E(XY)=EE(XY|X)=EXE(Y|X)=E(X?)
7 E(XY)=EE(XY)Y)=EYE(X)Y)=E(0)=0
. E(X?)=0&E(X)=0=Var(X)=0

X % degenerated. (i it & fiz)
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. P(X =0)=1,P(X =1)=0

" E(X)=0)



Ex 16(&) 3.31) Xrv. #Fs#ks: f, (X)=P(X=x)=1q ,x=0

1. E(x?x) 2. E(X|x?) 3. EE(X|X?)

—
1. £ Y=X?

fry (X, Y)

i (x)

E(Y\X)=§yfvx(y\><) A £, (%)=
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X 0 1 | f,(x)
1 0 ) )
0 | g 0| g
1 0 r r

fy (y) q p+r

fev (-1 % =0 if y=0
. fle(y‘xz—l)z X’Y( Y)_{A

f, (-1) =1 if y=1
—N)— 1Ex,\( (O’Y)_ %=1 If y=0
fY|x(Y‘X—O)_ fX(O) _{%:0 ‘v
_ _fX,Y(liy)_ %=0 1If y=0
o (9e=1)= fe (1) _{%=1 if y=1
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[(0x0+1x1=1 if x=-1
~E(Y[X) =2y, (Y]X)=10x1+1x0=0 f x=0
y 0xO+1x1=1 f x=1
2. E(X|X?)=E(X)Y)=2xf,,(xy)
(% =0 if x=-1
f. (X0
for (X]y=0)= XfY((O)):<%=1 f x=0
Y %=0 f x=1
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(v, if x=-1
fa (X] _1)_fX'Y(X’1)—< E) f x=0
e "0 _ z fx:l

L/ Ptr —_

E(X‘XZ): E(X‘Y)z%XfXY(x‘y)
_{ (-1)x0+(0)x1+(1)x0=0 if y=0
)

% Vo +(0)x0+ @)% (75.0)="P5, i y=1

3. EE(X|X?)=EE(X|]Y)=E(X)=Xxf(x)=—1-p+0-q+1-r=r—p
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