30 Ubootdudog

3.1 UO0oooooon

(Q, F, P)0000ODO0O0OOX,YOUOODODODOODOODODODODOODODODOOODODOOO0O0OO00O
0000000000 (X,Y)O20000000000000000(X,Y)0000000
00000000 A, BeBR)OOOOO

Pxy(AxB)=P{lweQ: X(w)e A, Y(w)eB}=P(X €AY eB)

0000000000Px,y 0000000 (X,Y)0DOOO POOOOOOO (R2 B(R?))
0000000000
X,YOOOoOoODOOO Py, A, 00000000000000

00 3.1 0200000000 (X,Y)Ooooooooo

Fxy(z,y) = Pxy((—o0, 2] x (=00, y])
= P(X <z, Y <y)
= PlweQ: X(w) <z Y(w) <y}), r,y R

0000000000000000000
Fx(r) = Px((=o0, z]) = P(X <), Fy(y) = Pr((—o0, y]) = P(Y <y)

gogboobbouoogoboooo

doooooood
(1) MDO000 (r,y) eR2000000< Fyy(e,y) < 1.
(2) Oxy <29, y1 <y 00000 Fy,y(z1, 11) < Fx y(xa, y2).

(3) hmxﬂfoo FX,Y(xa y) = 07 liInnyoo FX,Y(xa y) = 07 hmx%oo,yaoo FX,Y(£7 y) =1

gooooogooooogooon

Fx(z) = lim Fx y(z, y), Fy(y) = lim Fx y(z, y)

Yy—00 Tr—00

IBR?)=0c({AxB: AeBR),BeB[R)}) 000D
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00 3.2 MO00000 X, YOOOoooooooooooo PyyOOOOO Px, Py
O000000000000000000000 A BeB®R)ODOO

Px.v(A x B) = Px(A)Py(B)
00000002000000000000000000
00 3.1 MOO0O000O000

() OX,YyOooooooo

(i) OFx.y(z,y)=Fx(2)Fy(y)00OO Oz, yeROODODO

3.11 00000000
0000 X, YOobooooooooooooboooobooboobobooooboo
00 330000000 (X,Y)ODOOOODOOOOR* 0000000 fxy(z,y) O
fxy(x, y)=PX =Y =y)
gboooboobodo

S={(z,y) €R?: fxy(z,y) >0} 00000SO0000000000000S, ={zeR:
fxy(x,y)>000 yeRYO S, ={yeR: fxy(z,y)>000 zxeR} 000000000
gboooggo

(i) fxv(@, y) >0
(ii) Z(gc,y)gs fxy(z, y)=1
(iii) R 000000002 A00000P((X,Y)€e A) = Z(Ly)emsfx,y(x, Y)

00 340000000 (X,Y)OOODODOODODODODODOR*0000000 Fy,y(z,y) O

Fx y(z,y) = > fx,y(s, 1)

(s,t):s<m,t<y, (s,y)€S

goobobogooood

XOYQooooooooooo

Ooo0O0ooooboboboooooobogdfxO A0 XO0YDOOOOoooooooo
godd

000 P(XeA YeB)=PXeAPYeB)ODOOD
0000000000000 4 e B(R?)
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00 3.1 0000000 (X,Y)00OO0OOoo00 fxy(e,yy OOODOODOODOOOO

fx(@) = D fxv(zy),

YESy

frly) = fo,y(x, y)

TES,

googod

00 Ofx 00000004, ={(z,y) €R?: —co<y<ool0O0O0O00O0000seS, 00
000

= PX =2z —0<y<x)
= P((X,Y)eA,)

= Z fx v (z, y)

(z,y)€ALNS

= > fxy(z,y)

yESy

ooooboOo fp00000000ODO0O0O0OD a

3.1.2 0OO0O0OO0OO0OO

00 3.5 000000000 (X,Y)0OOFyy(z,y) 0000000000000R2 00
00000 fyy(z,y) 00000 z€eR,ycROOOODO

x Y
Fx y(z, y) =/ / fx.v(s, t)dsdt

O00000000000000 fxy(z,y O (X, Y)OOODOOOODOOOOOO

goooogogogoon

() 0000 zeR,yecROOOOO fx y(z, y) > 0.
(i) 0000 AeR*00000P((X,Y) e A) = [ [, fxv(z, y)dedy.
(iii) Fxy(r,y) 0000000000000000z€eR, yeROOOODO

82
fxv(z,y) = ax—ayFX,Y(% Y)

godd
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00 3.2 [MO00O00 (X,Y)0O0oO0OO0o0000 fxy(e,y) OOOOOOXO YOOO
gboooggo

fx(z) = /00 Ix.v(z, y)dy, fr(y) = /00 fx.v(z, y)dz

Ooo000oooo‘00o0oon

3.1.3 0O0OO

00 3.6 MOOogoogd (X,Y)DDDDDDDDDDDDDDDDDD fX,y(x,y)DDD
0o0oooooooX O yYyooooooooooooOo zeR,yeROOOO

fX,Y(-% y):fX(I)fY(y)
Oo0oOoOooooogoo

00 3.1 MO0000 (X,Y)000000000000000000 fxy(zr,y) 000
000000000X0 YDOOOOOOOOOOO0OODO0OO0OO0ORO0DO00O00000O
00 g(z) 0 A(y) 000000000 z€R,yecROOODO

fx.v(x, y) = g(x)h(y)
0000000 ood

00 O= (0000)0 g(z) = fx(z), h(y) = fr(y) 0000000
< (0000)000000000000000000000000000 fy.y(z, y) = g(2)h(y)
00000000000000

| swdr—c [ nway-d

o0

opboooo e dddonon

ct = ([Tawar) ([“awan) = [ [ swmt)aay
=/i/2kﬂ%wM@=l (3.1)

goobooooon

fx(x) = / T g@h(y)dy = g@)d,  frly) = / T by dr=hiy)e  (32)

(e 9] (e 9]

0000(@3.1)0 (32)00

fxv (@, y) = g(x)h(y) = g(x)h(y)ed = fx(x)fy(y)

000X 0YOOoOoooooooooood O

00000 310000000000
‘0000000 ed=100000000 (3.2) 000000
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3.1.4 0OO0O0O0OOOOOOOO

00 3.7 MOO0O0O00 (X,Y)000000000000000000 fxy(zr,y) 000
00O0g(z,y)0 RRO0D00000000O000000g(X,Y)00000

) Xepes 9@ v) fxv (@, y), (0oo)
Flot Y= { f_io ffooog( Yfxvy(z,y)dedy, (0O0DO)

00000000000000000 Y, esl9(@ 9)lfxy(@ y) <ocoOOODOO00000
O [ [ |g(z, Y)|fxy(z,y)drdy <0o D0DDX 000000000000 000000
000000000g(X,Y)0000000000000

0oo0o0oo
000000000000000000000000000000000000000000
000000 (X,Y)0O0000

E(X,Y) = (E(X), E(Y))
00000000000000000000000000000

X% XY
XYy Y?

E[X? E[XY]
E[XY] E[Y?

godg

00 3.2 0X0OYOOOOOOOOOOODODOOOODOOOOoOoOoOoOoO g(z) O A(y) O
rUOyOoobboooouobboouoobbogo

goododbobodooouoouogoobouooobbbogad

00 OX,Y)0D000000000000000000000 fxy(z,yy OOODOOOO
gogbbbboooobuoboooon

Elg(X)[E[R(Y)] = / / 0) v (@, y) do dy

N / / () fy (y) dz dy
[ rests >< / Z vl dy) da

_ / " ) f () de / " )y (y) dy = ElgOOJE[(Y)

(e 9] o0

ggoboobogdobbooooobuobooobbooonbo a
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00 3.3 0XOYOOOUOOOOOUDOOODOOOO0OOO0OO Mx(t)O My(t)yDOOOO
boobobibzZz=X+Y UOOOooooo

My(t) = My (t) My (t)

gooogoo

00 Mo 3200
My (t) = E[e?] = E[e*eY] = E[e*|E[e"] = Mx (t) My (1)
ooooo 0

00 3.3 0XOYOOOOOOOOOOOOOO0O0O N(u,o2) 0 N(u, 02) 00000
000000000000000000

1 1
Mx (t) = exp(pt + 50%15), My (t) = exp(pat + éagt), teR
o000 Z=X+YOUOOOoooog 3.300
1, 1, 1, 24,2
My(t) = Mx(t)My (t) = exp(uit + 50115) exp (ot + 50215) = exp{(p1 + po)t + 5(01 + o5)t°}
D000000000Z0 N(u+pus, 02 +02) 0000000000



