o7

20 Oootudood

gbood,buggbbuoggbboobbooobo,gbbodon
goboobo.d2100,00000000b00b0000040. 0 22
g, bfogddgooouuoooooobob. b 2300,0000
gobobboogoobbobboooog,bobbuooooobo.
02400,000000000000000000.02500,00
gobboooobbobuogooboo,gobobuoooobooog.

2.1 0O0OO

XO00000 (Q,A4,P000000000. XO00OD00O000,0O
Opmf 0 pO0,X0000000 21,29,...000. 00000
0,00 pdf O pOO0OCOOOODO.

00 21.9g: R - ROOO'0D0000. 0000 ¢X)0000
El¢(X)) 0000000000,

(1) g(x) >0(xeR)0ODO
> glaa)p(z,) (DOODOD)
Elg(X)] =14 7L
/_g(a:)p(x)dx ©ooooon)
00000. 000 co0000,000000.
(2) 0000000 ¢g0O0OO0O
9" (x) = max{g(z), 0}, ¢~ (z) = max{—g(z), 0}

000000, ¢ (z)>0,g (z) >0(xeR)000. EjgH(X)] O
00 E[¢~(X))00000000000

E[g(X)] == E[g"(X)] - E[g~ (X)]

lDpoooooOoO0on ¢39000.



gobobodgo 02 00000000

00000, Ejgh(X)] = E[g~(X)] =00 0000, ¢(X) 000
00000000, Ejgh(X)] <co 00 E[g-(X)] < 0o 00D,
El¢(X))000000.

o0 22. X OJOoOoooooo. ooodd g,h: R - ROOODO,
E[lg(X)|] < o0, E[[R(X)]] <o OO DDODO.

(1) e, beRODOOO
Elag(X) 4 bh(X)] = a E[g(X)] 4 bE[A(X)]
ooo.
(2) g(z) < h(z) (Y € R) DO O
E[g(X)] < E[R(X)]
ogoag.

Proof. OOOOODOODOODOO. O

00 23.0<qg<r0000
E[|X|] < 00 = E[|X]7] < o0
ooo.

Proof. OO ODOODOODODOO. O

0 21.000000 X0O pdf p00000,00 23000000
0000.¢<r000, |z~ <1(z/>1)00000000000.

00 24. (1) k=1,2,...0000,E|X|¥|<co000,E[X* 0O X
0 k000000 (00000)o0o.

(2) E[|X|| <~ 00D EX]0 X 0OODO2000.
(3) E[X?} <oco 000 X O0DODODO
Var[X] := E[{X — E[X]}?]

goood.

2Jpooooooooo.

o8



gobobodgo 21. 000

(4) 0000 AcROOOO

0 ADOOODO3000. AeBR) 000
E[14(X)] = Pr(X € A)

goo.

00 2.5.00 Var[X]O X 0O0OOOOO p00000O0O00OOOOO
gob.boggobbbouooobboogoooobog. a

00 26. (1) XO00000 (2, A4, PPO0O0O0OOOODOOOOO. p¥
O X Opmf OO

Sx = {x € R; p*(z) > 0}
000.00 g:R—ROOOO
Y =g(X)
000.yeROOO0O

A, ={x € Sx; g(z) =y}
ooo
Sy ={yeR; A, # 2}
0D00.yeSy 0000
P (y) =Pr(Y =) =Pr(X e 4,)= Y PrX=2)= p*(x)
TEAy TEAy
O000. 000000000000000000000000000

STl @) =Dl D> et @) = > > lg(x)|p*

yESy yESy LL‘EA yESy J?EAy

= > lg()lp*(2)

TESx

gbob.bogobobobuoogobobod

S =Yy PN @) =) > g@pt@) = > g)p*(x)

yeSy yeSy x€Ay yESy €Ay TESx

00000 ROODDOOOOODOOOOOOOOOOOOOOOO.

29



gobobodgo 02 00000000

000.000
0oo.
(2)0000 XO0O0O0O0O000.pX0 X 0O pdf OO
Sx = {z e R; p¥(z) > 0}
0O00.00¢: Sy - ROOOOO0O0000 C'O0000.0000
V=g(X), Sy:={yeRy=g(x)3reSx)}

O00.000 g: Sx—S 000%M00g¢g0000 g': Sy — Sy
ooogn

F'(y) :=Pr(Y <y)=Pr(g (V) < g '(y) =Pr(X < g7 '(v))

STRUEE
' g )
000,000 é(y)zj—z(y)DDD. D0000,yeSy 0000
P (y) = dinY(y) = %Fx(gl(y)) - (gl(y))diygl(y)
1
=p (97" (v)5
9 (97 ()

obog.o0oo

P (y) = p* (g’l(y)).;
9 (97 (y))

gob.gU0bD0O0O0OO00oobbObOOoooon

P (y) =p (g7 (v))

19 (57 )]
O0od. O

000000000 ¢g0000000000,00000000.0000000
goo,0o00o0o0n.

60



gobobodgo 22 0000000DOO0OD0O

22 0J00OooOooogn

0000 X,YOOOOO (2, A4, P)0000000000O00OO.
(X,Y)0DOOoooooooo.

000000 (X,Y)00000000000 pmf O plz,y) 00,
0000000000 pdf O p(z,y) 00000000,

00 27.0000 ¢g:R2E—-ROO000¢(X,Y)OOOOOOOOO
ooooo.

(1)g>0000
S ol (e, ) ©ooooo)
Hol = /i /Zg(w, Yple, y)dedy (DODDDODO)
ooooo.

(2)000 ¢g00O00O

g (z, y) := max{g(z, v), 0}, ¢ (z,y):= max{—g(z, y), 0}

000000gY, g >0000. E[g"(X,Y) 000 Ejg-(X,Y)] 00
000000000

E[g(X, Y)] :== E[g"(X, V)] - E[g" (X, V)]

00000, ElgH(X,Y) =E[g(X,Y) =co 0000, g(X,Y) OO
000000000, EjgH(X, V)] <oo 00 Ejg-(X,Y)] <ocoDDD,
El¢(X,V)0DOOOoOoooo.

OO0 28. 300000000 Xy, X, ..., X, 0000000000
g270g0gboodd. O

00 2.9. Xy, Xo, ..., X, 0000000,0 X;(j=1,2,...,n) 00
00000000, a1, a9, ...,a, 00000000

E {é anj] = é a;E[X;]

goo.

Proof. 00 2700 00 22(1)00000000O0O0O0O0O0OODOOO
goobooao. O
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gobobodgo 02 00000000

0210.0<p<10j=1,2...,n0000,X, ~ Ber(p) 000,
oooo

E[Xj}:ZxPr(X:x):Ox(l—p)—l—lxp:p

000.S=Y,X; 00000
E[S] =) E[X;] =np
j=1

gooboo. O

23 0O0O0O0O0O0O0

XDDDDDDD,E[X2]<OODDD.XDDDD
Var[X] = E[(X — )

00000. 000 p=EX]0000.000 Var[X]0O X000
ooooo.

00 211. 00000000000 20000000000.0000,
gooobood.

(1) Var[X] = E[X?] — {E[X]}* 0ODO.
(2) 00 a,beRODODOD
Var[aX + b] = a®Var[X]
ooo.
(3) X0 YODOOD E[XY]<ooDODODO.0000
E[XY] = E[X]E[Y]
ooo.

(4) X1, Xo, ..., X, 00000, EX} <o00(j=1,2,...,n) 000.
ai, as, ...,a, 10000000

Var[a; X;+ag Xo+- - -+a, X,] = aiVar[X;]+a3Var[Xy]+- - -+a2Var[X,]
goo.
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gobobodgo 23. 000000

Proof. (1), (2) 000000000000 00O0OOO,0000000O
O00000O00O0O0. 3)ooooo,oooooooooD. (X,Y)0
00 pdf. 0,X0YDOOO pdf p*0 p¥ 0000 pX(2)p¥(y) O
goooooooo

ELXYW:=L/i:%/i:xypx(w)py(y)dxdy==h/i:xpx(x)d$L/i:ypy(y)dy
— E[X]E[Y]

000000000, (4)0,0000000000000000, (3)
gbbbo.ggbobboooobbboooobn. O

0 2.12. (0 210000)0 2100000000 X, Xy, ..., X, 00
goooD.od 290000000

Var[X;] = E[X?] — {E[X,]}* =) 2’Pr(X =z) — p?

=0x(1—p)+1xp—p*=p(l-p)
000.00000 2.11(4) 00

Var[S] = ZVar[Xj] = np(l — p)
j=1
oooo. B

00 213.n>200, X, Xo, ..., X, 0 iid. 0000000
E[Xl] = U, Var[Xl] = 0'2
000.000,ueR 0<o<o00000. X1, Xs, ..., X, 00000

goog
_ 1 <&
X, ==Y X

0000,00(00)000

goodo.oobon
(DE[X,] = m (2) Var[X,] = —; (3)E[S7] =07

goo.

Var[X] < oo, Var[Y] < 0o 00O, Cauchy-Schwarz 000000 E[|[XY]|] < oo O
00o00o0do,Fbini 000000000 O0ODO0O0OOCODOODOOOOODOOO.
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gobobodgo 02 00000000

Proof. (1), (2) 000 2.9,211(4)00000. (3)00000000
S =X = S = ) = (X — 1)’
j=1

ooooo. 00 211(1) 00

gbooobo.ggoboo

els7) = 5 { DB - ) - (X, - 7]

n—1
Jj=1

o R R

oogo. O

b 214. X0 YOoooooo
E[X] = pux, Var[X]=0%, E[Y]=py, Var[Y]=o0%

000.000 ux, poy €ER,0<0y,0y <co00D0.0000 XOVY
00000
Cov[X, Y] = E[(X — pux)(Y — py)]

0000, X 0 Y O (Pearson) 000000
Cov]X, Y]

0x Oy

pi=p[X,Y]:=

gooog.

00 2.15. X,Y,Z02000000000000000.
(1) 0000
Cov[X, Y] = E[XY] — E[X]E[Y]

gooooo.
(2) Cov[X, Y] =Cov]y, X]ODODO.
(3)00 o, b0OODOO

CoviaX +bY, Z] = aCov[X, Z] + bCov[Y, Z]
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gobobodgo 23. 000000

oog.
(400000
—1<p[X, Y] <1

goboo.
(5) 0000 ,b00000Y =aX+b00000O

a>0=pX,Y]=1,
a<0=pX,Y]=-1

ooo.
(6) X0 yOoOoOoooo

CovlX, Y] =0
goo.

Proof. (1) 0000000000000, (2)3)0000000000
0000000000, (4)0 Var[X]=Var[Y]=0000000000
0.000Var[X]#400000000.00 22(2)00

Var[X]t? — 2Cov[X, Y]t + Var[Y] = E[{t(X — E[X]) + Y — E[Y]}?] > 0
000.000,0000000
{Cov[X, Y]}* + Var[X]Var[Y] <0 (2.1)

0ooO. (5)0 (2),3) 00000 211(2) 00000, (6) OO
0 211(3)00000. O

00 2.16. (2.1) 0000, E[X]=E[Y]=000000000 Cauchy-
Schwarz OO OO

[EIXY]| < VE[XZVE[Y?]

gbobobooooobogg.
00 2.17. () 000000000O0OO.0O00ODOOOOOOO. O

022 z0O[0,27]00000000

X =cosZ, Y =sinZd

(1) E[X] =0, E[Y] =0, E[XY]=000000.
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gobobodgo 02 00000000

(2) PHX <1/2,Y <1/2) =Pr((n/3) < Z < (5/6)7r) DO DOD.
(3) Pr(X <1/2)=Pr((x/3) < Z < (7/3)r) 00000,

00 2.18. (1) X,Y0OOOO 200000000000000.000
O Var[X 4 Y| = Var[X] + Var[Y] +2Cov[X, Y] O ODO.
2)d>2000. X, X,,..., X, 0000 200000000000
goo. oo

d d d d
Var [Z an]} = Z a?Var[Xj] +2 Z Z ajarCov[X;, Xi]

j=1 j=1 j=1 r=j+1

goo.

Proof. OOODOOODOOODOO,0000000D0O0ODOOODOODO
0. O

0 2.3.002181)0000000000
00 219. X1, X,, ..., X, 0000 20000000000000
X4
X = éé
Xa
000. 0000000000 XO0O0O000

E[X4]
oo0ooo. Xo0ooog
Var[X] :=E[(X —p)(X —p) "]
000007 000 p= (i, e, .., pa)" = E[X]000. 000

Var[Xl] COV[Xl, XQ] tee COV[Xl, Xd]
Var[X] _ COV[AXTQ, Xl] Var{Xg] : COV[AXTZ, Xd]
Cov[ X4, Xi] Cov[Xy4 Xo] --- Var[X]
goo.

‘00000, Pr(X < 1/2,Y < 1/2) # Pr(X < 1/2)Pr(Y < 1/2) 00O,
Cov[X,Y]=000,X0 Y OOOOOOOODOOOO.

‘D00000000000000000000000000000. 000000
0000000000000000000000000000000000.
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gobobodgo 23. 000000

00 2.20. 0000 Ver[X]OOOOOOOOOOOO.OoooO,O
000000000 22(2)00,000 ecRéO0O000

a'Var[X]a = E[aT(X — ) (X — M)Ta]
= E[{aT(X — u)}Q} >0

O00. O00000D0D0OD 222)00000. 000 Var[X]OOO
gbbobooooboo. O

00 2.21. X =(X,, X, ..., X,) ' 000000000000000 2
000000000

E[X]=un, Var[X]=3X

000.000 peRY, ¥ 0dxd0000000O%00O0.
() 000000000 ecRYOO0O0

Ela"X]=a'p, Varla'X]=a'Xa

goo.
(2)keNODD.ODDDOOOO kxdOO ADOOO

E[AX] = AE[X], Var[AX]=AVar[X]A"
ooo.

Proof. OODO0OOOODOODODOOODOODOO. O

0 24.d=2000,00 2210000¢0.
0 222. 000000 X0O,000000000a(#£0)0000

Pr(a" X =0)=0

ooobo.oobog,¥gobogooa.

00 223. X000O0OO0O ¥X0,00 221(1) 0000000000
oboob. b 220000,000000 XOJ400000000
gbobogdgbooobobodgbboobbo.obbob,obboob
XOboooboooooooboooboo,ooboobuooboobo
gboooggd. O

8dxd00000 ADODODDOOOOOO,VaeRIOOOO a’Aa>0000
0000000.00 dxd00000 AODOOODOOODO,VaeR(a#0)00
O0ae'Ae>00000000000.
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gobobodgo 02 00000000

24 0O000O0O0O0OO

00 224. ()X O0YOOOOOOD,0000 pdf (0000000
pm.f)0 pXY (@O0 pXY)OOD. Y=y0OOOODODOD XOOOO
ooood

> aptY (2] y) (00ooon)
EX|V =y] ={ %o

/ epXY(z|y)dz (ODODOOD)
D00O00. 00000000 Y=yO0O0OO0O0 pdf 00O pmf.
D0000,000E[|X]<ccODO.

(2) (Borel 1 0)00 ¢g: R2 - ROODOD0,¢X,Y)000000000

> gle, y)p*Y(zly)  (ODODDDDO)

Elg(X, Y)Y =y] = 00
/ g(z, y)p*7(z|y)dz (DDDDOOD)

00000.000,00000Y=y000000 pdf 000 pmf.
00000, E|gX,Y)]<ccDOO.

00 2.25. E[X]0000000,EX|Y =y 0000 y000000.
Ooooog
h(y) == E[X|Y =]

0000000 Ay) D YOOOOOOOAY)DDD000°000. O
00
E[X|Y] = h(Y)

O00000000. 00000 weQUO0O00,y=Y(w)ODDOO
EX|Y]: Q32w—EX|Y(w)]=EX|Y =y|eRrR

goooog.
OO000OO00Oo0o0obOon, Radon-Nikodym OOODOOD0OOOO0O

OOoooo0o0. obobogoobogoo pdf. ODOODODOOODOD. OO

000000 [8,pp.181—182] 0 000O0OO. O

0 2.26. 0000000 YO pdf
1 O<y<l1
P (y) = 0<y<l)
0 (0oOooo)

v— n(y) 000000000 O00O000DOODO. DODDODOOO0 ce60000
goo.
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gobobodgo 24, 0DO00OO0ODO

000000.Y=y(0<y<1)0O000000
X|Y =y ~ Unif(y, 1)

gbob.00dd o0<y< 1000

1

P (zly) =< 1—y
0 (ooooo)

(y<z<l)

god.ooo
! I 1
E[X|Y:y]:/ prlY(x|y)dx:—/ xdaU:ﬂ
v YJy

gboo.oogn

1+Y
ELY| Y] = ——

goo. O

00 2.27. (1) 0000000000000 X,y Oooooo Zz0OO
0o
E[X +Y]|Z] = E[X|Z] + E[Y| Z]

goo.
(2) 0000000000000 X, YOOOoOo

E[E[Y| X]] = E[Y], E[E[X|Y]] = E[X]

goog.
(3) 000 (BorelUD)ODO ¢g: R? - ROODOO. E[jg(X, Y)]] < o0
gdd
E[E[g(X, Y)| Y]] = E[g(X, V)]
goog.
(4) E[XY|Y] = YE[X|Y] D DO.

Proof. (1) 000000000000O0. 0000000000 (2) 0
0 100000000.0000000000000000000. p0
(X,Y)D0DOO pdf. 000. 0000

Y|X(

p(z, y) = p*(x)p" ¥ (y| z)

00O0. 000 pX0 X000 pdtO,p''¥0 X=200000
00 Y OOOOO pdf. 000, EY|X =2| = h(z) 000000,

69



gobobodgo 02 00000000

E[Y|X]:=n(X)00000000000. 000

E[E[Y] X) = E[RC)] = [ " h(@)p (@) do = / TEVIX = oo (@) de

[e.9] —00

_ /_Z {/:D ap” ¥ (y| 2) dy} p* (x) dx

- /_OO /OO 0 2p”1 ¥ (y| 2)p™ (x) dudy

gbooboboobooboon

00O 00000000 gX,Y)
)O (4 000000000. O

oooooofooooooo. (3

0 2.5.00 2273)(4) 000000,
0 2.28. (0 226000)

E[X]=E [#} =

A~ w

Ubd. 00 0<y<eo<10O0O00O

p¥IY(

p(z, y) = zly)p’ (y) = ——

goo. O

Yoo Sy ={yeR;p¥(y)>0}000000000000,0000 h(y)=0(y¢c
Sy)00000000D0D0D0O0OD0OO0.
Urybini 00000000,
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gobobodgo 24, 0DO00OO0ODO

00 2.29. X00OOO 20000000000.Y=y00000OO
0O XO0O0O0O00 pdf. pYpmtf pXYYODDDOO yODOOO. O
000,Y=yOOOOOOODOOOOOOO

(oo (ely) (000D

Var[ XY =y] =
/ {z — py)¥?pXY (z|y)de (DODODOOO)

00000. 000 u(y)=EX|Y =y 000.000
Var[X|Y] = E[X?| Y] — {E[X| Y]}

gooog.
00 2.30. X, Y OOOOOOO E[X?<ccO000. 0000

Var[X] = E[Var[X| Y]] + Var[E[X| Y]]

O00000.000 h(y):=Var[X|Y =y 00000 Var[X|Y] :=h(Y)
gbooog.

Proof. 00O

Var[X]

E[{X — E[X])’]

E[{x — E[X|Y]+ E[X|V] - E[X]}’]

E[{X — E[X|Y])*] +E[{E[X|Y] — E[X])’]

+ 2E[{X — E[X| Y]HE[X|Y] - E[X]}] (2.2)
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gobobodgo 02 00000000

OD0O00.000,(22)0000000000000000000.
E[{X — E[X|Y]}?] = E[X* — 2XE[X|Y] + {E[X]|Y]}?]

— E[E[X? — 2XE[X| V] 1 {E[X|V]}]

il

—E _E[Xﬂ Y] — 2E[X|Y]E[X|Y] + {E[X| Y]}Q}

(- 00 2.27(3))

= E-E[XQIY] - {E[XIY]}Z}

— E[VarX| Y]],

E{axnﬂ—axnﬂzE{Hxnw—aaxnﬂf]
) =E[X]
(- 00 2.27(3))

= Var [E[X| Y]} ,
E[{X — E[X|Y]HE[X|Y] - E[X]} =E -E[{X — E[X|YTHEX]Y] - E[X]}’ Y}

(- 00 2.27(3))

— E|{E[X| V] - E[X]} E[X —E[X] Y”Y]J

~~
=0

=0

O00. 0000 200000000 2273)0000. ooOOOO
0 (22)0000000000000,00000000. a

25 0O0O0OOO

00 2.31. X0OOOOOD,00 4 >000000,E[eX] < oo (Y|t <
t)000.0000,X 000000 (Moment Generating Function (MGF))
0

m¥(t) := E[e"] (—ty <t <ty

ooooo.
00 2.32. 0000 XOO0OO0OOO m*)0000000O,0000
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gobobodgo 25, 00000

000000000000000000®0000000. 000000

o X o X d d d
_ [&E[e”{ﬂ _E [Ee“]
t=0 t=0

A0 =" 0],y = | )

t=0

=E[XeY]|  =E[X]

t=0

OO00. 0000000000 k=2,3,...0000

{m*}®(0) = E[x"]

goboo. O
0 2.33. X ~ Exp(1) 000. t<10000

m¥(t) = E[¢""] :/ eme_gﬁda::/ eIt dy = ——
O00.t+>10000,e4000000000.00000

m*¥(t) = - (t<1)

goo

goo. O

00 2.34. (1) a,beR(a#0)000. Y=aX+000OO0OO
mY (t) = e®m* (at)

0oo.
(2) X1, Xz, ..., X, 00000 Y =39 X;000.0000

mY (t) = H m™i (¢)

goo.

20000, (33, pp.75-76) DO OO OO.
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gobobodgo 02 00000000

Proof. (1)00000000000000000.(2)0 X;(=1,2,...,d)
00000000000000000,00 211(3) 00000000
0. O

00 235 X0 YOOOOOOOD. 000 t>000000
m¥(t) =m"(t) (Jt| <to)

000
xXZy

000.000 XO0Y0Oecedt OFYOF 00000
XLY & Fx(z) =Fy(z) (V2 €R)
ooo.

Proof. DO ODOODOODOODOO. O

OO0 236. 00 230000, 0000000000D0000O00O0CO
OoooobOoob,00b0bod, Fourtier OO0 OOO0OooOoO
gbobobooogoooo.

0 2.37.n,n € NJO<p< 10O X; ~ Bino(ny, p), Xo ~ Bino(ny, p)
dogooo.Yy=X3+X, OOOOO

m¥(t) = m* (Om™(t) = (pe' +q)"" (pe' +q)™ = (pe' + ¢)" ™

000.000 ¢g=1-p000.000 Y ~ Bino(ny +ny, p) 000
O

0 2.38. )\1,)\2>O|:||:|,X1 ~ PO()\l),XQ ~ PO()\Q)DDDDDD
Y=X,+X.O000O0O0O

mY (1) = M (m 2 (1) = MDAl D) b

000.00000,Y ~Po(\M+A) 0000, O

26 UO0OO0OOOOOOO

0000 (30000000,
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gobobodgo 27, 0000

2.7 0OOoOnO

0000 2.1. 0000 (Q, A Pr)O0O0OOOO X O
Pr(X =c¢) =1, cOODO

0000000.0000,X000 EX]000 Var[X]OOOO. O

0000 2.2. (1) X ~ Ber(§) (0<6<1)000
E[X] =06, Var[X]=0(1—06)

goag.

(2) X1, X, oy X, ~ LidBer() (0 <0< 1)000. S=3" X, O
O00000d,S ~ Bino(n, 9) DODOOODOOO.

(3) S ~ Bino(n,#)(neN,0<6<1)000

E[S] = nf, Var[S] = nf(1 — 0)

0oo.
(4) X ~Po()(f>0)000.0000, X000 E[X] 000 Var[X]
0ooo.

(5) U ~ U(0, 1) 000

agoag.
6) X ~Ex(0)(9>0)000.0000
Var[X]:i

62

E[X] = 7,

goag.
6) X ~ N, o) (peR, c>0)000. 0000
E[X]=p, Var[X]=o?

gag.
(1) X ~2 000
E[X]=n, E[X]=2n

goo.

0000 2.3.0000 (4, PO000O0 X O Var[X] = o2 (0 <
oc<oo)000.cO00000O00O,Var[X+¢] O Var[eX]O o O ¢O
goodg.
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0000 24. (1) X ~ Ga(e, ) 000. X O k000000000
0D0o0000000.

w (at+k—D(a+k-2)a
E[X*) = o |
(2)00000O0oDooOO
X)=2 o _(atDa ) o @
E[ ]—B, E[X7] I Var[X] P

goo.
3) X Ooooooooopooooooooooo.

w0 (125) w<um

0000 25. X00000 (Q A Pr)ODODOOOOOOODOO,XO
p.d.f. O

) 22 0<z<1)
p(x)—{o (0oODOoo)

Oob0.000,0000000 Y0

)
)

1 (X >
YZZ ]1(1/2,00)()() 2:{ 0 EX<

NI N =

0000.0000,00000000.
() 0000 X000 EX]000 Var[X]OOOO.
(2)0000 YOOO EY]000 Varly]OoOOO.
(3)0000 XOYOOOOCovX,Y]OOODO.

0000 2.6. X;, X, 00OODOO (Q A PnODOOOCODOOOOOOO,
X, ~ N(z¢ + p, 02), Xo| X1 =21 ~ N(zy + p, 07)

000. 000, z, 2,0 € ROODO. 0000, 00000000
0. 000,0000 N(uo?) 0000000 Z0OOOOOOOO
E[Z] = pu, Var[Z] = 0> 0000000000000000. 00,00
0,00,000,000000000000000000000000
0000000.00,0000000000000000.

(1) 0000 X,—X, 0000 EX,—X,]0000.

(2) X, 000 Var[X,] 0000,

(3)X; 0 X, 0000 Cov[Xy, X,) 0ODODO.

(4) X, — X, 000 Var[X, — X;] O Var[X)], Var[X], Cov[X,, Xp] OO
ooo.

(5) X, — X; 000 Var[X, — X;] 0000,
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o000 2.7. (2, A PO0O0O0O0OO0O,XO00OOOODOOOOODOO
O000000.X0000 (0,1))000oooooocood

ol

000.0000,000000000.
(1) 000000 XO0O0O0O0EX|0000.

(2)
Var[X] = E[X X 7] — E[X]{E[X]}

ooo.
(3) 000000 XO0O0O0O0O0OoOoO Var[X]0OOO0OO.
(4) det[Var[X]] DODO.

0000 28.0000 (2,4 P)O0000O0OOOOOOOOOOO
(X,Y)000 pdf.

pY)(

3

r,y) =4 8
0

oooooo.

() X 00O pdt pX(z) 000,

/Oo o () da = 1

—00

gooog.
(2)Y OOoO pdf p¥(y) 00O,

/ p (y)dy =1
ooooo.

(3)X 0O YOOOO EX]OEY]DODDDO.

(4) XYy 0OOO EXY]|000,X0YOOOO Cov[X,Y]OOODO.
G)p¥(y) >000 yOOOD,Y =y0000000 XOO0ODOO
p.df pXY(z|y) DOODDO. pXY(z|y) >0000 00000000
00,

| P alpde =1

o0

gooog.
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0000 29.0000 (Q, A4 P)O0000O0OOOOOOOOOOO
(X,Y)000 pdf.

(X,Y) ) e 0<z<00,0<y<)
p(w, y) =
0 (Do0DOooo)
ogoao.
U=2X, V=X+4Y
ogoao.

(H)oooooo (U, Vv)ooo pdf. p@V(y,v)0000. 000
T ={(u,v) e R?: p¥V)(u, v) > 0}

noooo.
U000 pdf pU(v)0000.

0000 210.A>000,W00000 (O, A4 P)O0O0OOOOO
0000,00 ADOOOOExp(\)O000000.0000,W 000
oooooo, pdf

wo oy ) AT (w>0)
@=10 (DOOoDOoo)

000.000000 (2, A, P)O00000D0D0000O0 XOVYO
X=|W|], Y=W-X

00o0O0. 000, | 000 2 00000000000, 0000,
15]=1000.0000,000000000
()00000 20000

D000000 X O pmf p*0000.
(e e}

(2) Y p¥(x)D00DO.
=0

(3)z 00000000,0<y<1000. X=20000000
{vy<y}00OOooooo

Pr(Y <y| X =z)

oooo.
(4)2000000000.yeROOO00,FIX(ylz)=PrY <y X =
2)0000. FY1X(y|2) 0000000000000000000.
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(5)x000000000. X=200000D00 YDOOOOO pdf.
p"X(ylx)DDDDO.
(6) 000 EY]ODDDODO.

00| Pr0<Y<1)=100 0<E[Y]<1000.00000000
00,000 0<EY]<1000000000000000.

0000 2.11. XO00OOOO (Q A POOOOOODOOODODO,XO
p.d.f. O

e 0<z<1)
p(x)_{o (DooDoo)

oboo.000,0bb0b000 vao

NI N[ —=
SN—"

Y = ]1(1/2,00)(X) = { é E§

IN V

0000.0000,00000000.
() 0000 X OO0 EX]000 Var[X]OOOO.
(2)0000 YOOO EY]OO0O0 Vary]OODODO.
(3)0000 XOYOOOOCovX,Y]OOOO.

D000 2.12. (U,Y)000000000000000. U ~ Unif(0, 1)
00,U =u(0<u<1) 000000000 YOOOOOOOO
N, c)000. 000,

0=2—6u, o>=25

ooo.
(H)UDOO0D0 Ep]00D000.

(U000 Var[U] OODOO.
3)U=u(0<u<1)0000000YDOOOODOOODO EY|U =4
oooo.

(Y ODOO EY]0O0O0OO.

(5)Y OO0 VarlY]ODODO.

6) U=u(0<u<1) 0000000000000 VarlY|U =v] 00
0o.

(7) E[Var[Y|U]] + Var[E[Y|U]] DODODOO.

(80000 g:[0,1]—-RO00O

E[(Y — g(U))"] = 25

goooogag.
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