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28 HAFEDEMREIR

Jdlinl
i}

ANil%y
Jdiq

ZDETIE, MELEBOWMHELBEETZ2ELD2EAL, T o DH
A7 E 2R RS, fi 2.1 TIX, HERERIINT 2RHEE EHT 5.
fi 2.2 Tk, B EZ RN VI LU TESET 5. i 2.3 Tl&, O

DIFSD2EZWEIERTH Do E LT EZBE AL, AR 2 ME % 31
5. i 2.4 T, R EHMEIT 2R HEZEAT 5. fi 2.5 T,
DAAERET 2R THOEEREBEZEAL, T DA ME % 3HH
5.

2.1 Hi¥E

X ZHERZ2ERM (Q, A, Pr) LOMERLHE 5. X PffloL &, £
D pmf Zp&l, X OWMVEBZMEE x1, 29, ... £ T 5. DL
T, ZDpdf B prELZLIZTS.

£ 21l.g: R - R ZAJITEAKE TS, MHEREK ¢(X) © HFE
E[g(X)] 2RO X > ITEHT 5.

(1) g(x) > 0(z eR) D& =
ig(xn)p(m (BB D5 £

Elg(X)] = { L
/_ g(@)p(x)dr  (GEEAMOBE)

YEBT S, AR co I, BTEET B,
(2) —HED ATHIBIE g I LT

g"(x) = max{g(x), 0}, ¢~ () = max{—g(z), 0}

EINE, gT(x) >0, 97 () >0(x eR) &72%. E[gH(X)] &
71 i Elg~ (X)] DWFNAHARE 5 1E

Elg(X)] := E[g"(X)] - E[g™ (X)]

LA O EHITEE 77 231K,




BELRAGTF Fp % 2. WIFHEDREFEFHIH

LEHET S, E[gH(X)] = E[g-(X)] = co D& XF, g(X) DM
fEIZEZRI N, E[gH(X)] < 0o 2D E[g7(X)] < 00 D& &,
Elg(X)] 1ZEBRE 5.

RE 2.2, X 2MERLEHE TS5 Blg h: R > RZAAIET 5.
(1) h(X) EAROMEELRD? L5 5. 0< g(x) < h(z) (Vo €R) %
o Elg(X)] < E[A(X)]
LR,
(2) E[|lg(X)]] < o0, E[|R(X)]] < 00 ZIRET S. a, be R IZTH LT
Elag(X) + bh(X)] = a E[g(X)] + bE[A(X)]
5.

Proof. #iHERZBDGEIZDOWTHEHZ 52 TH L. OGS
IZIE, AR S 2 MORSICEESmANIT L V.

(1) DFEMR: h(x) —g(x) > 0(x € R) THEHDT, £ 2.1(1) LFEI DM
Ehro

E[L(X)] = / " h(@)p¥ (@) do = / T {gl@) + (h(x) — g(2)}p¥ () da

5. Ko7, (1) IFRET.

(2) DFEM: HERZE X A p.df p* 2ROEAERT. |ag(z)+bh(z)] <
lallg(z)| + |b]|h(z)] & g(X) & h(X) OHMFHMENERLDT, (1) 56
ag(X) +bh(X) IZERLIFHEEZED. ZOZehs, B 2.1 DATY
TIFEM3 TE L. HLiE, By ORREINED S

Nt

E[ag(X) + bh(X)] = /_oo {ag(z) + bh(z) }p¥ (z) da

= a/_o; g(x)p™ () dz + b/_oo h(x)p™ (z)dx

[e.9]

29, h ZILTIEAMHEBEBE LTWBEDT, E[|h(X)|] < co EHEKETHIEL .
H L, g, h ZAHIBKE TS E|gX)] < 0 DIESBHEICRD. RERSIE,
g(z) < h(z) (x €R) & E[|M(X)]] < oo ZF7EE ER(X)] BEBETERVGADDH B H
5TH5. 20T, FAMBARICET S FRE UL OWEHNTH 5.

SR L IEEDEMITHT T, TNTNDWETH D Z LIXHPIZARSDT, Z
NEDATY 7ERELT, BREEATLWILIZRS.
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EeLit s ) 2.1. JIfHE

= aE[g(X)] + bE[A(X)]
Wohs. O
i 2.3. X Z2IEREMRER L5, 2ok &
E[X]=0 = Pr(X=0)=1
LR,
Proof. £73
A={we® X(w)>0}={X >0},

n

A, = {weQ;X(w)>l} (n=1,2)

B THEA C Ay C o DA = A 2B KoT,

1L7(5) 1 =
lim Pr(4,) = Pr<U An) = Pr(A) (2.1)
n=1

B, =1, A, CABRDT,0< 1y, (w) SIy(w)(we) THB. Z
DI LIZEELT, Mi# 2.2(1) 2HWs &

>0
. >
>

B[, ] = %Pr(An)

1355, LidioT, Pr(d,) = 0(Vn € N) Bbh s, (2.1) L&bE 3
YPrA)=0&%55. £oT

1 = Pr(A°) = Pr(({X <0PN{X =0 Uu({X <0}n{X < 0}))

=Pr(X =0)+Pr(X <0) =Pr(X =0)
%

WRE 7z O

1 (we A

4]1A &i]lA:QBW'—)]lA(w):{
5

25
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WEE24. 0<qg<rizxyLT
E[| X]"] < o0 = E[|X]7] < o0
Lins.

Proof. Young D AER (& 3.13)

s t

1 1
ab< —+—; a,b>0; s5,t>0, —-+-=1
S t t

IZEWT
— |yl s = = — —
a=|x|%s 0<s<l) b=1;t 1_8/2(O<t<1)
bl
2" 1
¢ < 2
2" < s +t
2135, Ko T, fli# 2.2(1) obhb. O

B 2.1, EGERAE X 28 pdf p 2H DL &, il 2.4 OIFHAZ BAK
MIZET. g <r 2OT, 2|77 <1(Jz| > 1) B2 22X XV,

FIE25.1>027 5.

E[X|] < o0

lim n'Pr(|X|>n)=0

n—oo

LRs.

Proof. #AtHOBEIZDOWTIEFAZ 5 A THEL. X O pdf % p &F
Wize &

oo>/ |z|'p(z) dz = lim/ |z|"p(x) da
oo n—oo J_

o
lim |z|"p(x) dz = 0
n—0o0 ‘$|>7’L
5. Ll
0= lim |z|'p(z) dz > lim nt/ p(z)dz = lim n'Pr(|X| > n)
Noird. O

o6



EeLit s ) 2.1. JWIfFE

EIE 2.6. X 2MEREHL L, 5 t>0120 LT

lim n'Pr(|X|>n)=0

n—oo

AT ETEH ZDEE, 0<Vs<tIZNLT

E[| X]°] < o0
b,
FE 2.7, EH 26 1FE[|X]] < 0o FTREHRFRL TVWAWT LIZHEREYE
L. O

ZDEMDFAD =D, NFOMHEE RE2HEMT 5.

fE 2.8. X 2IEAMHMEREZMTOMBEBMF 262095, ZDEE,
E[X] < oo £721F [[7{1 = F(z)} dz < co DWETNRHK D LD 51T,
LIS HBERT

:iAm{l—F@ﬂ}dt (2.2)
M D LD,

Proof. X (38 RIERZHT p.df. p 2 DG EDADIHEZ S X TEH
<. WE, ﬁj\fﬁﬁ*ﬁﬁé FeildZeizd s,

OE[X] < 00 :‘/ {1 —F(2)}dz < co DFEM: £F°
0

E[X] = /000 zp(zr)dr = lim n:);p(x) dx

n— o0 0

CHERET S, EROAL 2RI 2HWTES RIS L

/Onxp(:v) dz = {2F(z)} :O - /0 F(z)dz
— nF(n)—0 - F(O)—/OnF(a;)da:
=nF(n)—n+ _n_ " Flo) da
/”dx /0
n[l—F(n +A

1—F
= —nPr(X >n) —i—/ 1—F
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b Lo T

axp:mn<ﬂwmx>ny+lnﬁ—F@ﬂ¢Q (2.3)

n—oo

SEE2S L iy / - F@)] da (2.4)

:Amﬂ—FQHM: (2.5)
Nbonrbd. £oT

E[X] <00 = /On[l—F(x)]dx<oo
Y0, (2.2) B IO LA B.

@ [;'[1 = F(z)] dz < 00 = E[X] < 0o DFEHL: Vn € N IZH LT, #85)
BozEHws L

/0" |z|p(x) dz = /0" zp(z)dz = —n[1 — F(n)] + /On [1—F(z)] dz

L% Z LTRSS, —n[l—F(n)] <072DT

/0” |z|p(z) dz < /On[l — F(z)] dz < /000[1 — F(z)] dz (Vn € N)
2195, UL7zoT
lim /On |z|p(z) dz = /000 |z|p(x) de < /000 [1—F(z)] dz <

n—oo

25 E[X] < 0o BbM5.
®(2.2) DFH: & 512, (2.5) 75 (22) b5, 0

%29.5>0&9%. E[|[X]*] <oo £7zlds [Ty Pr(|X] >y)dy < o0
DWTNPAH D IO E, I HFEAERT

E[1X]] = s / yIPr(|X] > y) dy
0

5 RVASS
Proof. |X|* OHfAB%E FIXP 2509, #liE 2.8 75

gllx )] < E 28 /Ooo [1— FXI ()] dz = /Ooo Pr(|X[° > 2) dz

o8



B R e i 2.1.

LS

d
LB, I T 2=y LEWMTEL d—; = sy’ & dy = sySTidy &2

5. UlzdioT
/ Pr|X|° > 2)dz :/ Pr(|X]® > y*) sy’ ' dy
0 0
—s/ ys’lPr(\X]s >y5) dy
0

= s/ Y IPr(|X| > y) dy
0

YRBIENDNSE. EoT, %2975, E|X]] <00 5.

EH 2.6 DFEA: EED e >0 IZX LT, N 25 £ E SR

PMM>@<% (Vn > N)
NN T 5. 61T, c<—1DEE
> 1 > 1
cdy = | = c+1 — Nchl
[ ] = et <o
ERBILHEEETD. THL

3/0 Y IPr(|X| > y) dy

N 00
= s/ Y Pr(|X] > y) dy+s/ Yy Pr(1X] > y) dy
0 A — N N————

<1 <e/yt -.-(2.6)

N 0 1
< / sy* tdy + se/ ys_l—t dy
0 N Yy

= Ns+se/ y i dy
N
< 00

(2.6)

(2.7)

Bohs. BEOFESE s—1—t< 1% (27) 5bhb. ko7,

0<Vs<tiZxLT
E[|X|°] < o0
NRhnrd.

E# 2.10. (1) k=1, 2,
X Dk RE—AVMFERITEE) LV,

29

O

2, IZHLUT, E[|X]f] < 0 D& ¥, E[X*] %
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(2) E[|X]] <00 D& ZE[X] 2 X DFHE &5
(3) E[X? <0 D& E X DHB %
Var[X] := E[{X — E[X]}’]
TREHT D.
(4) HRHES ACRIZFLT

)1 (zeA)
La(w) = { 0 (z¢A)

2 ADETEE L5, AcBR) DL X

E[14(X)] = Pr(X € A)

AN
ER 2.11. 70 Var[X] 13 X OAHEDNEYT p $H O OIS IED 25
BETHD. ﬁﬁﬁ(?’)‘dbdb%b‘ FEERHIZIEN > TNE I LTS, O

ER 2.12. (1) X IXHERZER] (Q, A, Pr) LOBEEIEREHR L 35, p¥
X Opmf &L

Sx :={z € R; p*(z) > 0}

E95. B g: R - RIZXLT
Y = g(X)

EBL.yeRITHLT

Ay i=A{z € Sx; g(z) = y}
b =1

Sy ={yeR; A, # 2}
b N Yy E 5&'61}#[/7?

P (y) =Pr(Y =y) =Pr(X € 4)= Y Pr(X=2)=> p*(z)

TEAy TEAy

OfffEIz TSP 2 H 0D,
THOREEIZ R OEEOWMAESIIERN T L IIEEE2E L.
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LETL. EHBBIZHDIERER Z WM OFEATH ZDMEIZEDL S5 LWDT

Sl W) =D e =YY lg@)pt (@)

yESy yESy T€Ay yeSy T€Ay
= > lg(@)lp*(x)
TESx

5. THIZVTNPOMBERE S IX

DW= y> P @)= > g@pr@)=> g=)p* ()

yESy yESy CtEAy yESy IEAy r€Sx
kixd. koT

E[Y] = E[g(X)]
ks,

(2) HERZR X Ll 95, p¥ 2 X O pdf. &L
Sx = {z e R; p*(z) > 0}
E35. B g: Sx — RIFEBHFAMMPD C #h&T5. 20L&
YV =9(X), Sy :={yeR y=g(x)3FreSx)}

¥5. ZITyg: Sy Sy LHIEETHNE g DU g Sy — Sy
MEIEL

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

ig‘l(y) S
dy 9 (g7 (y))
amé.tﬁbé@pf%@)ﬁﬁé.:mexbﬂesymﬁuf
oY (y) = diymy) - dinXml(y)) - <gl<y>>d%gl<y>
1
=p*(g7'(v))<
9 (97 (y))

SHIRL 725 DRI L g ZHWTRIT 201, Zl5ORLATH 5. sl5d iz
50T, s &M L.
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b Lo T

L%, g BRBHRFPDDLGEL I DD L

9 (g (v)|

A,
MEDZ &
E[Y] ==j£ yp" (y) dy

=/ yp™ (97 (1)< ! dy

Sy 9 (97 ()

B sgme@ﬁm (rx=g7'y) & y=gle); dy =9 (a)dx)

= E[g(X)]
Wb, =

2.2 MERXRY MNIOHFE

MR X, Y Z2MERZEM] (Q, A, Pr) ECTERINMEREHE TS,
(X,Y) ZHERTZ LW,

MERRZ MV (X,Y) DEEIL D & 22 DFEK pm.f. % p(x, y) & U,
I D & 2 Z DK p.df. & p(r,y) EHFELZEITTS.

EFE 2.13. JHIEK g: R2 > R LT g(X,Y) OHFHHEZERD X S
IZEFERT 5.

g>0DL %
> gz, y)p(z, y) (M D55 67)
Elg(X, V)] ={ "% e
/ / 9(z, y)p(z, y) dedy  (EHELOHE)
TEHT D.

(2) D g TR LT

g7 (z, y) == max{g(z, y), 0}, ¢ (z, y) == max{—g(z, y), 0}
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CREFETNIX g, g7 >0 845, E[ghH(X,Y)] £721F E[g (X, V)] DV
TNPPERZL S IE

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

TEFETD. E[gh(X,Y)] =E[g(X,Y)] =00 DEEIX, g(X,Y) O
fHEIZEZR I NV, E[gT (X, Y)] < oo 2D E[g-(X,Y)] <00 D& X,
Elg(X, Y)] IXAROMEEZS.

IR 2.14. 3 DL EOMERE X1, Xo, ..., X, TR LU THHfHER T
% 2.13 LFERRICERT S. O

B 2.15. Xy, Xo, ..., X, ZHEREZHE L, & X;(j=1,2,...,n) D
AFHEIZAERE 9 5. a1, as, ..., ay, ZEHE LTz E E

E [i anj] = i a;E[X]

LiRs.

Proof. £7, | Z?Zl ajxj} < Z;;l ajlz;] 7RDT, M 2.2(1) o Z;L:1 a;j X
FERAMEEZ ED. X = (X, Xy, ..., X,)T B E X IZFAKF p.d.f.
pX RO L T4 THLER 213 5 Ml 2.2(2) L FEKDHARHMED
FREIME 2 &

E |:Z a]X]:| = / {Za]x]}pX(xh Loy oy xn) dxlde oo daj‘n
1 R™ —
] J
j=1 "
- ZCLJE[XJ}
j=1
Wohb. .

Bl 216.0<p<1l&j=1,2...,nZXHLT, X; ~ Ber(p) £9 5.
Dk E

1
E[X;] =) aPr(X =2)=0x(1—-p)+1xp=p
x=0
Ths. S=3" X; kLt
E[S] = > E[X;] = np
j=1
Nonb. O
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2.3 DEEHEHDE

X ZHEREHE U, E[X? <0 &T5. X DN %

Var[X] = E[(X — )]
TEFEUZ. 72720 p=E[X] £F W, 61T, THDERNS Var[X] >
0B ZLITERTS. JVar[X] % X OEERE &V .

T 2.17. LFOHEREBIIERD 2 IROERE2FEOELT L. ZDL &,
IRDIENLT 5.

(1) Var[X] = E[X?] - {E[X]}? &% 5.

(2) E# a, be RIZXHLT
Var[aX + b] = a®Var[X]
5.
(3) X £ Y IV TE|XY||<o0 & T3, 2D
E[XY] = E[X]E[Y]
L5,

(4) X1, Xo, .., Xy BHSZE U E[X?] <o00(j=1,2,...,n) £9 5.
ai, ag, ..., a, \FEHE Lz

Var[a; X1+as Xo+ - 4a,X,] = a?Var[ X | +aiVar[Xo)+- - -+a?Var[X,]
Linb.

Proof. @ (1), (2) DFEMH: k% PFHED LS 2 W TREL L, A
ORI Z W TEETIZ L V.

@ (3) DFEH: 1IZDWVWTIE, BMOEEEZRT. (X,Y) ORI p.df.
X, X &Y O pdf. p¥ & p¥ ZHWVT pX(2)pY (y) &V HETH
\F5DT

o0

exv) = [ [ @ ety = [ ¥ @ar [ty
_ ELXEY i )

BT IS,
® (4) OFEHH: A FHEDOR B2 HWTREL, (3) KEET 5. ik
TEDORRRIMEZ FI W CEFE T IE LW, 0

9Var[X] < oo, Var[Y] < 0o 72D T, Cauchy-Schwarz D RERXD 5 E[| XY]|] < oo A
78T & 5 DT, Fubini B2 SEANEF D ANEZPRIEINDE Z VD15,
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Bl 2.18. (#l 2.16 DAL E) il 2.16 DFEITMA T X1, Xo, ..., X, I$H
WIS 2§ 5. B 2,15 ICEETIL

1
Var[X;] = E[X?] — {E[X;]}* =) 2’Pr(X =z) — p?
x=0
=0x(1—p)+1xp—p*=p(l-p)
LB, ZNEEH 2.17(4) B 5

Var[S] = iVar[Xj] =np(1 —p)

NRhnrs. O
EIE 2.19. n>2 2L, X, Xo, ..., X, 1Fiid HEREES L
E[X1] =p, Var[Xj]=o?

9B 7L, peR 0<o <00 THD. X1, Xy, ..., X, 12#DL

BRI %
7=1

TERL, BEX (M) 288 %

TEHTS. ZDLE
WEX.] =  @Var[X]=Z; (3)E[S?] =0

Y%,
Proof. (1), (2) \&EHL 2,15, 2.17(4) & D bh 5. (3) ZFHWT 2 7=dIT

n n

PG -X) =D ) = (X —p)’

j=1 j=1

ICERT S B 2.17(1) &b
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Bbrd. E5iT, (1) & (2) &b

PWRIND. LIRoT

els?) = Ly S el - ] - e (R -]}

e e

NHird. O

FFE 2.20. X & Y ITMEREHL L
ELX] = px. Var[X]=o%, E[V]=py, VarlY]=o}

95, U pux,py € R0 < ox,0y < 00 95, ZDLZ
X &Y OHEPE %

Cov[X, Y] = E[(X — jux)(Y — py)]

TEFL, X &Y D (Pearson) DIEFEHRE %

Cov[X, Y]

O0x Oy

pi=plX,Y]:=

TEHKT 5.
EIE 2.21. X, Y, Z 13 2 ROBEEVERLHEREHE T 5.
(1) HEoaud
Cov[X, Y] = E[XY] — E[X]E[Y]
L EZEES.
(2) Cov[X, Y] =Cov[Y, X] TH 5.
(3) E# a, b IZXH LT

CoviaX +bY, Z] = aCov[X, Z] + bCov[Y, Z]

L5,
(4) HHBAGREUL
—1<p[X, Y] <1

T AT T.
(5) DEEH a,b(a#0) PFELTY =aX +b &lioze &

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

TH5.
6) X ¥ Y AL =

CovlX, Y] =0
LiRs.

Proof. @O (1) OFEH: WIFHMEDKREINED S D15

@ (2), (3) DEEM: (2)(3) 1T EDEFR L HFHMEORRIMEX D D5,
@ (1) OFEH: IFHEDORILMED 55

® (4), DFEAA: Var[X] = Var[Y] = 0 DL ZIIHSNTHS. £oT
Var[X] #0 & UCAtIT 5. flid 2.2(2) &b

Var[X]i? — 2Cov[X, Y]t + Var[Y] = E[{t(X — E[X]) — (Y —E[Y])}] > 0
Y75, 22T, A e g
{Cov[X, Y]}* — Var[X]Var[Y] <0 (2.8)

Rohsd. O (1) OFE: HRHEORIME? S bh 5.
@ (5) DFEM: (2), (3) BLOEHL 2.17(2) oo n 5.
® (6) DFEH: EHL 2.17(3) A 5bh 5. O

FR 2.22. (2.8) ILBWT,E[X] =E[Y] =0 DA %EF X 5 & Cauchy-
Schwarz DAREZ

E[XY]| < VE[X?]VEN?)
CIFENZHERSD%21E5.
FR 2.23. (6) OHIE—MITIEL <RV, KENZ FORWZE A K. O

M 2.2. Z % [0, 21] EO—kkDAE L

X =cosZ, Y =sinz

(1) E[X] =0, E[Y] = 0, E[XY] = 0 %R k.
(2) Pr(X <1/2,Y <1/2)=Pr((7/3) < Z < (5/6)7) ZHED D K.

(3) Pr(X <1/2) =Pr((n/3) < Z < (7/3)m) &M L.

W-ZnB k0, Pr(X < 1/2,Y < 1/2) # Pr(X < 1/2Pr(Y < 1/2) &b,
Cov[X, Y] =077, X &Y RETHSBZ Lhbhs.

67



BELRAGTF Fp % 2. WIFHEDREFEFHIH

EH 2.24. (1) X, Y I3ERR 2 ROER 2R OMELEHL TS, ZDL
& Var[X + Y] = Var[X] + Var[Y] + 2Cov[X, Y] &7 5.
(2)d>2&T5. X1, Xo,, ..., Xy \FERE 2 ROBKZ FEOMEREL
95 ZDLE

d d d d
Var [Z anjl = Za?Var[Xj] +2 Z Z ajaCov]X;, X/
j=1 j=1 =1 t=j+1
AN
Proof. 02 IFHETRE L, B U THIAHEDRRIIME 2 v uid &
WY, O

M 2.3. &8 2.24(1) OFEHH%Z BARRIIZE T
EFE 2.25. X1, Xo, ..., Xg 2H6RE 2 IROEKRZROMEREH L L
X1
x-| ™
X,

EEL. DL EMHERRY ML X OHIFHEZ

TREHETH. X 0%
Var[X] == E[(X — u)(X — ) ]

TEHET DN 72720 p= (1, po, ..., pg)' :==E[X] THB. Zhixk

Var[X}] Cov[Xy, Xo] -+ Cov[Xy, X4
Var [ X] = Cov[)(tg, X1 Var[XQ] Cov[)(jg, X4
Cov[X‘d, Xi] Cov[)(;d, Xy - Varth]

Ui R Y ML L RRRICHERZ R R 5 & T 2175 & HERATH &\ S . HERITH D1
Rl ZNZE DK DIFHEZ I > 72 b DEZBE L 7275 L EHEL TV 5.
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R 2.26. EHEDS VarX] RERFRTH L 25, BER S, 1)
P ORELNE » T 2.2(2) 75, ATTED a € RY ITH LT

a'Var[X]a = E[aT(X — ) (X — ;J,)Ta]
= E[{aT(X — u)}Q} >0
L5, REOAEFESIIME 222 »obhsb. Lo T Var[X] IFHIE
EHTHD I EWRET. O
R 2.27. X = (X1, Xo, ..., Xy)" (ZHEE AR T MV TEBTITERZ 2
RDOBEEROE L
E[X]=un, Var[X]=3X

835, 170 peRY B Ikdx d DFIEEMETY 2 TH S,
(1) [EEDEHNRT bV a e REAZK LT

Ela'X]=a'p, Varla'X]=a'Za

LB,
2 keN LT 5. (EEOEHD k x d {75 A T/ LT

E[AX] = AE[X], Var[AX]= AVar[X]A"
L5,

Proof. (1) OFEM: FIFHEDFREME %2 W TEHRE ST I LW,
(2) DFEH:

bl

a] X E[a] X] alp

a, X E[a; X] a, [

E[AX]=E| 7 | = , = = Ap

al X E[a] X] a; p

12d x d OXFRTH] A HPPEIEEMETH S 1%, Va € RTIZH LT al Aa > 0 DAL
THLEEVD. £/ dxd DNFMTH] A PIEEMETH S L%, Va € RY (a # 0) 124
LTa'Aa>0 BT E205.
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Wons. DI, HPBOER L LORRD S
Var[AX] = E[{AX ~ E[AX]}{AX ~ E[aX]}"]
—E[{AX — AE[X]}{AX — AE[X]}']
=E[A{X —E[X]}{X [}VAW
— AE|{x - E[x]}{x - E[x]}"|A
— AVar[X]AT

Nobhrd. O

M 2.4.d=2 & UT, i 2.27 2R &
% 2.28. MEENRT MLV X 3, FRDOEHNRT Ml a(#0) 1T LT

Pr(a"X =0)=0
EAZT. ZOLE X IFEEMETHD.

ER 2.29. X OMHAHATH X %, fiEH 2.27(1) 2SR IEEMTHE T
ENOND. F 2.28 DIEE, HERRZ MLV X DY d IRoeZEM & D IRIT
DIRNERIZEP LR NWZ 2 ZERLUTWS. L7 o T, R ML
X DfEZE5ZEM AR L TWARTNIE, £ 0o EiTsITIEEHE & 74
5ZEDOM5. O

2.4 FMEfZHIFE

EFE 2.30. (1) X &Y ZfERLZHE L, R E pdl(F 723544 E
pmf) % pXY(FE pXIY) T3 V=y252LED X OFMA
S HfHE 2

Z zpX1Y (z] ) (BEL DA

Xy =y={ 7% »
/ epXY (z|y)dz (EHEOEA)

—00

TE#TS. ZIELEATWVWDS Y =y TR E pdf £721F pm.f.
FEHRIN, THITE|X|| <0 &T5.
(2) (Borel AJHll) Bi%k g : R? — RIZX LT, g(X, Y) DEMNT SR %

Y glw y)p M (ly)  (MEEEOBS)
Elg(X, Y)Y =y] = /””oo

o

gz, yp Y (z]y) dz  (EFERLOBE)
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EeLit s ) 2.4. ZMAF & WIFsE

TEHTD. 277U, ZEZATWBY =y TORMAE pdf £/ pm.f.
FEHI N, E[lg(X, V)] <00 &5 5.

EE 2.31. EFK 2.1 LFEERICEB g 7 gt & g7 DEBDITHT TSR
SHAIMHEAZ EHEETERETH AP, E[|g(X)]] < 0o DIKEDE & T
X, E[gF(X)|Y =y] < o0, E[g-(X)|Y = y] < 0o DML NZ DT,
FLDO KD ICfRIZER LT,

ER 2.32. E[X] XEHTH DM, E[X|Y =] &Mz y DB TH 5.
ZDZENS

h(y) == E[X]Y =y]
EBVZEZIT h(y) Y ZRALZDD WY) IZHEREH 13 12405,
IhE

E(X|Y]:=h(Y)
LEIT I EICT B LMo TweQIiINLT, y=Y(v) &FIFIX

EX|Y]: Q2w EX|Y(w)]=E[X|Y =y]€R

XAl 70 B

T SRR R FR D BB T 1%, Radon-Nikodym D EHED &S] &
FHEZEHET S, IO EMMNE pdf. 2EEHETDHILIIRDE. Z0D
RUZDWTIE [8,pp.181 — 182] 22D Z &. O

Bl 2.33. AR Y 1T p.df.

v, v )1 0<y<1)
PT(y) = { 0 (oMo

ROLT5. Y =yl0<y<1) ZBHILZL E
X|Y =y ~ Unif(y, 1)
ETBH. T hLbbI<y<1 D& ZE
L (y<z<1)
X aly)={ 1Ty
0 (ZDftDLGH)
Thb. £oT

' I 1
E[X]Y—y]—/ pXY (2| y) do = —— pdz =19
y I-vy/J, 2

Bh— h(y) OATHIMEISHIEROREHABE L 2%, 2D Z &1d Funibi OEHA 57
AENBZ DD B.
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LA TNy R )
E[X\y]:#

b, O

I 2.34. (1) ARZHMGEZ R OMERZH X, Y LHERLZH 7 12X
LT
E[X +Y]|Z] = E[X|Z] + E[Y| Z]

AN
(2) ARZIIFHEZ R DR X, Y ITHL T

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

L5,
(3) —f%D (Borel \J#l) B g : R? — R 2F 2 5. E[|g(X,Y)]] < 00
DL Zx

E[E[g(X, Y)|Y]] = E[g(X, Y]

v 5%,
(4) E[XY|Y] = YE[X|Y] 7% 5.

Proof. (1) OFERH: BAFHEDKREINMEL D D2 5.
@ (2) DFfH]: HHERDOELGEIZDOWT (2) OF 1 HHO%ERZ2RT.
DGFAEBIFLAYAL LS ICHHTES. p 2 (X,Y) ORI pdf &
T5. DL

p(z, y) = p* (x)p" ¥ (y| )
b, U pX X O pdf. T, pYIY IE X =2 25X E
EOY OFMFE pdf. THB. EY|X =1] = h(z) BV E,
EY|X] :=h(X) 2ENZe2BWHT. /2, Sy = {z € R; p¥(2) >
0} LBV &

E[E[Y| X — E[RC)] = [ " ha)p*(2) da = /S h(a)p* (z) da

:/ E[Y| X = z]p*(z) dx




BELRAGTF Fp 2.4. ZMAF & WIFsE

L7 p U BADIEFRR#IE (X, Y) PEROMMFEZ D Z &2 o R

EENBHZ B ARHSNT WS
® (3), (4) DFEMH: FBRIZFEHTE 5.

B 2.5. EH 2.34(3)(4) DFEHZFHT.
Bl 2.35. (#i 2.33 DL E)

E[X]— E [1+Y}

2

H>IO-'>

B, —H0<y<z<1IiTXULT
1
p(z, y) = P (z]y)p¥ (y) = ——

5. XoT
1 1 1
E[X]:/ {/ x dx} dy
0 Y 1_y
1o {x?l
= — | = d
/0 -y 2], Y

1 1 1_y2d |:(1_'_y)2:|1 3
y:
o 1=y 2 0

LRs.

O

O

F 2.36. X [$ARD 2 MOELR2KDLTE. YV =y 2527 &
D X OFMMNE p.df pXY (pmf pXI)BEHTED y 2EX L. 2

DEEY =y 2527 TDEMMEHEE

Z{x —u)Pe Y (@ly)  (MEEEOBE)
Var[X|Y =y =

/ {z — p()?p*Y (2] y) dz  (EFHOBGE)
MR Sy = {y € R; pY(y) > 0} KBV TOREHSWBH, BRI h(y) =0(y €

Sy) £EZT EORZHMAETHIEI .
BFyubini QNS LN 5.
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TEHTS. 27 L uly) =EX|Y =y] THB. ZhlE
Var[X|Y] = E[X?| Y] — {E[X| Y]}
LbHHEITS.
EIR 2.37. X,V ZffEELHELU E[X?| <00 &T5. ZDLE
Var[X] = E[Var[X| Y]] + Var[E[X| Y]]

MERALT B, 72720 h(y) := Var[X|Y =y] £ U7z & & Var[X|Y] := h(Y)
LREHUL.

Proof. £9

Var[X]

E[{X - E[X]}’]

E[{X — E[X|Y] +E[X|Y] — E[X]}]

E[{X — E[X|Y]}*] + E[{E[X|Y] - E[X]}]
+2E[{X — E[X|Y]HE[X]Y] - E[X]}] (2.9)

YEXET. UL, (2.9) ORATLOFEITD & 5 ICFHETE 2.

E[{X - EX|Y]}?] = E[_X2 — 2XE[X|Y] + {E[X]|Y]}?]

— E|E[X” — 2XE[X| Y] + {E[X|Y]}?]

(- 5EFE 2.34(3))

— E[E[X| Y] (EX] Y]}?}

— E[Var[X| Y]],

e (e v] - E[X]}Q] — E|{E[X|Y] — E[EX| V)Y
) =E[X]
(- FEEE 2.34(3))

= Var[E[X] Y]],

il

—E -E[XQ‘ Y] — 2E[X| Y] E[X| Y] + {E[XIY]}Q}

E[{X — E[X| YIHELX| Y] — E[X]} = E|E[{X — ELX| Y]HE[X| V] - E[X]}\ Y]

(. AEEE 2.34(3))

= E|[{E[X]|Y] - E[X]}F[X — E[X]| Y]|Yﬂ

v~

=0
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EeLit s ) 2.5. TERRLBEL

=0

b, NS 2 BHOESITEME 2.34(3) 2z, 2o DFER
% (2.9) DERALDEBITRAT UL, EHIFFEHI NS, O

2.5 TEXRFEY

T 2.38. X BMEREE L, 55ty > 0 DMFIEL T, Ele!X] < oo (V|t| <
t) £9%5. ZDeE, X OBRERFEH(Moment Generating Function (m.g.f.))
%

m*(t) := E[e"] (~to <t <ty
TE&KT D.
EE 2.39. 2 5 > 01T LT, M) < co(V]t] < ) AR LD
L& MX(1) IZBIRKR (—4, 0) TRIE S M5 ATRET, (LR IR
m &t e (=6 6) lRLT, (M) ™) = E[xme¥] 45, ko<,
E[x™] = (MN)™(0) 275, =72, (M) ™ (@) 13 MX(t) @ m K
BT H 5.

Proof. WSS E & Mp e % DAHRD 46D 7= b iz B F Dt
SEMEMTD. a0 % meNIHLT, Cup = (T) e v

a
. EBIT, te(=6,0) Em=0,1,... \ZFLT, LE(t) :== E[X™e¥]
M) = E[eX] 2IERIZED D, BFDZ L 2RLTVWL. @
2me™® < Cupm(x > 0) DO DIZE, @ -0 <t < § ITHULT,
MXI(#) <00 THEZ L, @MERDO m=0,1,... & t € (=0, 5) \ZHL
Tt <o THBZE, @z eRtER, At#£0,m=0,1,... 12
LT

m,(t+At)x _ .m tx
xe xre _ pmtlte < 1}At‘e(‘t|+‘At‘)|x‘|£L‘|m+2
At 2
DD DZ L ®te(—=5,0) &m=01,...1ZHLT

d
SN = L0
WHEDIDZ L ERLTWNL. BERS, MY(1) = LX(1) & ® 2w
5L

dX_dX_X
SMY(1) = ZLE (1) = LY (1)
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EeLit s ) % 2. WIFHEDREFEFHIH

Bond. DLLOEEEZEDIREE

dm X _1 X _ m
&EM(Q_gAm_EM]
Nhoird.
Og(z) < Com DFEH: g(z) :=ame " (z >0) &HL. THE
J (z) =ma™ e ™ —az™e " = 2™ e {m — ax}

25 g(x) < glmfa) = o L7252 EDDIS
OMII(1) < oo (|t] < 6) DN EHED o, t € R 1K LT

0< €t|x\ < 67&1 _i_eft:r
5. x T X #MRALT, MZOMAHEZINS &
E[eﬂXl} <E[e”] +E[e"] < (=0 <t <))

Womsd. X5z, el >| | >0 75 E[|X["] < 0o bDH5

ALN(t) < 0 ODEEHH: |t\ < 5 BOT, |t <t <6755t 2REIZL
WTED. I5IT a=t —|t| 2B a>0 285 O DRERNPS,
|z|meel2l < C, ,, RO T

LX) = [E[X™e]| < ENXI|eX]] < E[X[meltx]
= E[|X|me*“|x‘€{‘t|+a}|x|} < E[Ca me{|t\+a}|xq —C, mE[etllxq
= Ca,mM|X‘(t/) < o0 (tl < 5)

LB EDNDND

@ x’me(tJrAtA):_xmetz — gmtletr| < %}At‘e(|t|+mt‘)|x‘|x|m+2 DEFEH: Maclau-

rin BEHIZE D, B 0< <1 BEELT

1
ef=1+x+ 569%2

EETL. LD

xme(t—l—At)m — pmett — Imetz{eAtm . 1}

1
= xmet“”{l + Atz + §e€At5‘(At:v)2 - 1}

lxm—i—Q (t+0At)x (At)

— m+1 tht
x e + 5
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EeLit s ) 2.5. TERRLBEL

&, LizhioT

m,(t+At)z _ tx
xre xTre
- merletx
At
1
xm-l—l tht—i‘ 2xm+2 (t+9At (At)
— _ xm-f—let:l?
At

— 1|xm+2e(t+9At):pAt‘
< LIt - Jafmr2etane

LB,
® (MN)™(t) = E[X™eX] OFFH: @ THEFERTs 12 X 2RA
UT, mdOfRHEZELS &

LTXn(t+At>_LTXn()_LX ()
_ ‘E |:Xm€(t+At)X _ XmetX B Xm+1etX:|
At
. H Xme(tJrAt)X — XmetX B Xm—i—letX :|
At

< %‘At,E {,X,mﬂeummn)(}

B35 [t <5 BOT, [t| <t <5 %5t 2E2WMBILHNTES. X5

2 q= ;'” LELY, a0 kB, Al <a kBT ES R ALE

FAE | HAt+a=t—a+ |At <t LIRBIEIIFEETS. T
—~—

=t'—2a

Yt e (=6, 0) BDT

E[|X’m+2€(|t|+|At|)\X|] _ E[|X|m+2efa|X\e(|t|+\At\+a)|X\] < Ca,m+2E[€tl|X|:|

- a7m+2M|X‘(tl> < 0

Nbhhrb. £oT
GO - Ua(0)] = | I Z0 _x)
= g |
< 5 Jim At[E x| 7etrs0] g
ks, £oT

d

S = L)

7



BELRAGTF Fp % 2. WIFHEDREFEFHIH

MR,
[
Bl 2.40. X ~ Exp(1) &F5. t<1IZHLT
m*¥(t) = E[etX] = / e dr = / e~ D7 gy = 1
0 0 1—t
LB t>1 DEEI, N DFHEIXFENT S, LizdioT
1
X —
m(t)—l_t (t<1)
L%, BEREED S
.X ..X
m(0)=1, m(0)=2
mDT
E[X] =1, E[X?] =2, Var[X]=E[X?]-{EX]}*=1
LiRs. O

WRE 241. (1) a, beR(a#0) &FT5. Y =aX+b2 L&
mY (t) = e®m* (at)

LR,
(2) X1, Xo, ., Xg I LY =50 X, &5, 2o E

mY (t) = H m™i (¢)

L5,
Proof. (1) I3H68EBE FHEOMEL D b2%. ()1 X,;(j=1,2,...,d)
DOPNEVE & SRR OB ICERE L T, EH 2.17(3) MM T E 2 bh
5. O
EIE 242 X LY Z2HEREHETD. H58 to>0 BMEEL T
m¥(t) =m"(t) (|| <to)
AN
X2y
LB ELX Y Dedf ZEFX L FY 2L E
X2y  F¥(2) = FY(z) (Vz € R)

Ths.
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EeLit s ) 2.6. TR & 25 3R

Proof. TNIFMEL AT &9 5. O

FER 2.43. TH 2.42 OFEAE, FERIE L 0 ORI — X —X e H
52 ZFHAUTCIEHTS. MY(t) < o (Jt] < d) &5, HEH 2 =
t++v=1s(t,s € R) 2N LT, X ORMEBIEE[e*X] (|Rez| = |t| < 6)
DeE FHITHLI W brs. —HOEME Levi DKIEAR (FF
PR A — R =3B T2 2 &) Z2HWT, i 5. BA (2025,
pp.166-167) # ZD Z & O

B 2.44. ny, ny €N, 0<p<1&UX; ~ Bino(ny, p), Xa ~ Bino(ns, p)
WM T5. V=X, + X, &LZEE

m” (t) = m¥ (m*2(t) = (pe’ +q)" (pe' + ¢)"™ = (pe' + )™

LIRS, L g=1—-pTH%. £>TY ~ Bino(n; +ng, p) £785.
(]

W‘J 2.45. /\1, )\2 > 0 et l./, X1 ~ PO()\l), X2 ~ PO()\2) Ciﬁﬂﬁtj—é
Y:X1—|—X2 tbf:t%

mY<t) _ mX1 (t)mXQ (t) — e)\l(etfl)e)\g(etfl) — e(}\1+)\2)(et71)

Y755, LT, Y ~ Po(A + \o) b5, 0

2.6 BERIRESZM

ZOEL [42] #BHFIZ LT

Y

2.7 EIMBE

EEEE 2.1. (1) FADEL n 1L T

(1+x)”zz<2)xk

k=0

ik e W CEEE L. 2720

n n!
(k) ok
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Rt
(4)
ORI
Rt
(5)
Y k(k—1) - (Z) =nn—-12"?% (n>2)
k=2
Rt

SEERIE 2.2. MERZEM (O, A, Pr) LORERER X 1%

Pr(X =c) =1, c \LER
ZATETDH. ZDEE, X OV EX] 088 Var[X] 2K &.
HEME 2.3. (1) X ~Ber(0) (0<0<1) D& E

E[X] =0, Var[X]=06(1—6)

e
BWELE S ~ Bino(n, 0) L1 5 Z & AR,
(3) S ~ Bino(n,#) (neN,0<f<1) D&E

E[S] =n#, Var[S]=nd(1l—0)

&R
(4) X ~ Po(6)(0>0) £33, 0L X, X OV E[X] &5 VarX]
E R &
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(5) U ~ U(0,1) D& &

&R
(6) X ~ Ex(0)(0>0) £ F5. 2D

E[X] = %, Var[X| = l

52

.

(6) X ~ N(u,0?) (ueER, 0>0) £T5. ZDL&E
E[X]=p, Var[X]=o?

Zmt.
(X ~x2DEZ
E[X]=n, E[X]=2n

)
BRI 2.4. WEKZEM (0, A, Pr) EOMERZ X 1E Var[X] = 02 (0 <

o<00) B c(#£0) ZEHEL UL E, Var[X + ] & Var[cX] % o
& c ZHVWTRE.

EGRIRE 2.5. (1) X ~ Ga(a, B) £95. X O kiIROBERIIURTER
5N5 L ERE.

E[XH] = (a+k — 1)(;:—k—2)-~-a‘
(2) EORIVOFERD S
axp:% Ewﬂ:(“;D? vap:%

Zrt.
(3) X OFEREALIILLTTHEAONE Z L &2RE.

mX@)::<1j¥%)a (t <1/8).

EBRIRE 2.6. X 2HERZERM (Q, A, Pr) LO#EGRIERZHE L, X O
p.d.f. %

) 22 0<z<1)
ID<°T)_{o (ZDDEE)
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95, oIl MBHUMERERY %

X
X

IN V
N = D[~

Y = ]I(I/Q,w)<X> = { é E

TEDD. ZOLE UFOMIZEZ .

(1) fERER X O E[X] L8 Var[X] &Ko K.
(2) HERZER Y O E[Y] &8 Var[Y] 23K X.
(3) MR X &Y O Cov[X, V] 23K K.

EHBBRE 2.7. Xy, Xy ZWERZEM (Q, A, Pr) Lol RIERZH & U,
X, ~ N(z¢ + p, 02), Xo| X1 =21 ~ N(zy + p, 07)

&$B. 27U, 10,2, 0 €ER THD. ZDEE, LFORWIZEZ
K. 272U, EBAA N(u, o) (SRS MERZE Z OMFRHE L 2
E[Z] = p, Var[Z] = 0% £ 725 Z LG L THWT LW, 72, Hiff
fl, 73E%, ot R SR MEICRL2ERIZE W TH 2 MHE B FEIR
LTHWT LW, &l COMEZHAWEZ2IHRTELZ L.

(1) MERZE X, — X OHIfHE E[X, — X] Z2KD XK.

(2) Xy DHHER Var[Xs] %3k K.

(3) X1 & Xy OHAE Cov[ Xy, Xo] Z3KD XK.

(4) Xy — X7 DL Var[Xy — X] % Var[Xy], Var[Xy], Cov[X;, X,] T
e k.

(5) Xo — X1 D/FHL Var[ Xy — X;] Z3KD K.

HEMIRE 2.8. (O, A, Pr) 2HRZEMe L, X 2 Z0%EM ETEHRI N
MEREH L $5. X IFFKM (0,1) EO—FAMHEIZRS & L

o5

EBL. ZDEE, LTFOMWIEZ K.
(1) HERARZ MV X OHIRHME E[X] &R k.
(2)

Var[X] = E[ XX ] - E[X]{E[X]}T

2t
(3) MR~ bV X DHELDEATH Var[X] 2K &.
(4) det[Var[X]] &3k &,
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EERIE 2.9. HERZER (Q, A, Pr) ETE&HI N/ dEAER~ 2 ML
(X, Y) XA p.d.f.

Xy 0<z<y<?2)
(ZDMDHE)

S ool w

dxﬂuwn{

ZROLT 5.
(1) X OFA p.df. p¥(z) 2K,

/ p*(z)dr =1
ZlhERE K.

(2) Y O p.df. p¥(y) &K,
[ Py

ZhERE &

(3) X &Y OMifHiE E[X] & E[Y] Ko &.

(4) XY OHAfFE E[XY] 23k, X & Y OIHHE Cov]X, V] 23R &.
B)pY(y) >0 %82 y LT, Y =y 25272LED X OFMHMNE
p.df. pXY(z|y) ZRD K. pXV(z|y) >0 245 z ODEIFHEFE NS
2T,

/ X1 (] y) de = 1

o

2 A &

EEEIRE 2.10. HERZERM (Q, A, Pr) ETEZHRI N/dERgER~R 2 hL
(X, Y) 1R p.d.f.

oY) (2, ) = e~ (@ty) (0<z<o00,0<y<o0)
’ 0 (£ DAL
ZFFD.
U=2X, V=X+4Y
Bl

(1) 7 MV (U, V) OFKE p.d.f. pV)(u, v) ZRD XK. 51
T = {(u, v) €R?: p@V)(u, v) >0}

(ARG

(2) U R p.d.f. pY(u) 2K X.
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EERRE 2.11. A >0 & U, W I3hER%M] (Q, A, Pr) L TER S N/t
RET, BE N DIEBOM Exp(\) 12D 235, Thbd, W ik
RIMERZ T, p.d.f.

w) =

Ae ™ (w > 0)
0 (Z DMDEE)

0. AUHRZEN (O, A, Pr) LCERINARRER X & Y %
X=|W|], Y=W-X

TEDD. 17U, |z] 3FER ¢ UTORKOBKL TS, &z,
15| =1 &7%%. ZOrE BFORWZEZ &.
(1) FEDEL z 1T LT

Pr(X = x)
ZRDBZET X O pmf pX 2R L.
(2) > p¥(x) ZEHE &,

=0
(3) x ZIAADEKLL, 0<y<1&dd X=x%25ALED
{Y <y} OFRMAEA SR

Pr(Y <y| X ==x)

R K.

(4) z ZIADERETE. yc RIZHLT, FYIX(ylz) =Pr(Y <y| X =
x) LEDDL. FYIX(y|z) 2EB LTERINBERE LTEERE

(5) x ZIHFADBKLTE. X =0 25272220 Y OFMHFE pdf
pY 1 X (y|x) 2R k.

(6) WIRHE E[Y] & ksD k.

PO<Y <1) =175 0<E[Y] <1 2%3. B5hifiizo
WC, AERO<EY] <1 &> TVWENEMRT S L L.

HEMIE 2.12. X ZHERZEM (Q, A, Pr) EOMGRIHERAEHE L, X O
p.d.f. %

) 2z 0<z<1)
Ple) = { 0 (Z DB

L35 I oI, MRUIEREZR Y &
1 (X
Y = ]1(1/2700)(X> = X

0 (

IN V
N = DN~
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EeLit s ) 2.7. HEME

TEDD. 2O & UTFNOMIZER L.

(1) fERER X O E[X] L8 Var[X] &Ko XK.
(2) HERZI Y DN E[Y] &8 Var[Y] &R .
(3) MERZI X & Y OH-IFE Cov[X, V] 23K &.

HBMRE 2.13. (U, Y) OHISMGZLATO L SIZEDS. U ~ Unif(0, 1)
L, U=u0<u<l PEZASNLLEED Y DM E AT
N(9, 0?) &3 5. 72720,

0=2—6u, o2=25

95,
(1) U OifE EU] Z515HEE L.
(2) U D48 Var[U] Z5HHEE .
BU=u(0<u<l) Z5A7ZZDY OFRMEMNESHHEEY|U = o
2EAL.
(4) Y OfHE E[Y] 2515 L.
(5) Y DK Var[Y] &3k &.
YU=u(0<u<l) 2527 EDORMMNEDE Var[Y|U = u] 2%

(7) E[Var[Y|U]] + Var[E[Y|U]] ZFHEH &.
(8) HEMRAE g: [0, 1] = RITKLT

E[(Y — 9(0))"] = 25
LinbHZ LRt

EERBE 2.14. X ~ N(0, 1) &5 5. Var[g(X)] < co 725 ffixdfeEE
Bg: R — RIZHLT

Var[g(X)] < E[{9 (X)}?]
MERALT B Z & 2R,

RBRIE 2.15. MERZH X &Y (3 E B DB F & p.d.f.
p EREDDMITHES LT 5.

(1) V = max{X, Y} EHMHBEEFY(v) = {Fw)2(v € R) ¥ p.df.
p” (v) = 2p(v)F(v) 2D Z L &R RY,

(2) U =min{X, Y} OHMHEREEK FV & p.df pV 2k &,

(3) X & Y I3MSZFE—IZ [0, 1] ED—BRDAEITHED & &, E[U] & Cov(U, V]
ZRD K.
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BELRAGTF Fp % 2. WIFHEDREFEFHIH

(4) X & Y [3HSLF— IR

_J e (x > 0)
Ple) = { 0 (Z DD E)

RES L E U OpfRRD &, & 512, E[V] & Var[V] &k &

HEME 2.16. a; > 0(i = 1,2, 3) X&KL T 5. HEEREM (Q,A, Pr)
EOMERER Y, Yo, Y3 IZMILT, i =1,2,31259 2 Y, DR R
Bf &

ThHodLT5. 12720, (a) = [T e ds(a > 0) THD. MERLK
S LHERER X, (i=1,2) 2ZhTh

S=YitVtYs X=¥ (=12
v s,
1) S D E[S] & A VarlS] & EhEhaked &.

(
(2) (X1, Xo) DFIKRFHERZ R Z KD &
(3) X1 & Xy @ (Pearson ®) tHEAREZ Ko K.
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