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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 HifF(E

X ZWERZEM (Q, A, Pr) LOMEREH L 5. X PHBIO L &, %
O pmf Zpel, X ODNVEIEE z1, 29, ... £ T 5. HighlD L
E, ZOpdf bprELZILIZTS.

F21.g: R - RZAHIEKETS. WERELH (X) O HFFE
E[g(X)] KD &> ICEHT 2.

(1) g(z) >0(z €R) D& E
ifJ(iﬂn)p(xn) (MR DG A)

/_ g(x)p(x)der (HEFALDLH)

LEHTD. ALK co BT, BTFET S,
(2) —fEDFHEIBEEL g (2 LT
9" () = max{g(z), 0}, ¢~ (z) = max{—g(x), 0}

HTNIE, gt (@) > 0,9 (2) >0(x €R) &5, E[gh(X)] £
f_ zc Elg~(X)] DWTFNrAERE 513

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

B f R — RIFAHITHS 2L, LD r cRICHLT, {2 €R; f(z) >r} €
B(R) TH3LE% .




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
LTHD. 20T, FAMBEBUIZET S FRE L APEMNTSH 5.

SR IEA L IEEDEMITHT T, TNTNDWETH D Z LIXHPIZARSDT, Z
NEDATY 7ERILT, 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; s,t>0, —-4+-=1
S t t S

IZHEWT
1
a:|:p|q;s:f>1, b=1;t= L > 1
q r—q 1—1/s

i SR

" 1

P

2 < ==+

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
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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.

@ [;7[1 — F(z)] dz < 0o = E[X] < co DFEM: Vn e NIZH L T, #5)
BozEHws L

/0" |z|p(r) 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, L7z oT
lim /On |z|p(z) dz = /000 |z|p(x) de < /000 [1—F(z)] dz <

n—oo

25 E[X] < 0o BbA5.
®(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
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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.

B 2.6 DFEAA: EED e >0 IZXH LT, N 25 £<ERL

PMM>@<% (Vn > N)

NN T 5. 61T, c<—1DEE

o 1 > 1
cdy = c+1 - _ Nc+1<
A e R

LRBIEHEE R TS 5L

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,
XDkRE—AVNEZITERDER WD

29

O

2, IZHLUT, E[|X]f] < 0 D& ¥, E[X*] %
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(2) E[|X|] <00 D& ZFE[X] 2 X DIFHE &\ 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)

A DIBTER w5, AcBR) DL &E

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 sgumxmﬁm (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. HIEK g: R2 5> R ICHLTg(X,Y) DHAEE 2k &
INIZEERT D.

g>0DL =
> gz, y)p(z, y) (ML D55 67)
Elg(X, V)] ={ "% o
/ / 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}

62



EeLit s ) 2.2. WEENZ MVOYIRHE

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 DU EDRERZER X1, Xo, ..., X, o U T AREZ &
% 2.13 LFERRICERT S. O

B 2.15. Xy, Xo, ..., X, ZHEREZHE L, & X;(j=1,2,...,n) D
AFHEIZAER E 95, a1, a0, ..., ay, ZEBRELTZE &

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

LiRs.

Proof. £, }Z?Zl a;z;| < >y lagl - |z T, M 2.2(1) 25
S a X FHERAHMHEEE D X = (X, Xy, ., X)) EBE X

(XA p.d.f. pX 28D E T 5. THLER 213 25 fiEH 2.2(2) FH
Bk DIARFE DRRBELVE D &

E |:Z a]X]:| = / {Za]x]}pX(xh Loy ooy xn) dxlde o 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
THBH. S=Y" X; L LizeE
E[S] = > E[X;] = np
j=1
Nonb. O
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2.3 DEEHDHE
X ZHEREHE U, E[X? <0 &T5. X DN %
Var[X] := E[(X — p)’]

TEFEUZ. 72720 p = E[X] £F W2, 01T, 7O EERDN S Var[X] >
0232 ITIERTS. /Var[X] 2 X DIEERE LV D.

I 2.17. LT OMEREZBUIIERD 2 IROFERE2FFDLT L. ZDL &,
IRDIRALT B
(1) Var[X] = E[X?] — {E[X]}?> &% 5.
(2) M a, be RIZHLT
Var[aX + b] = a*Var[X]

Y5,
(3) X & Y WM TE[|XY|| <00 &9 5. ZDLE
E[XY] = E[X]E[Y]
Yib.

(4) Xy, Xo, ..., X, 3L & U, E[ij] <oo(j=1,2,...,n) &5 5.
a, s, ..., ap FEHE L& &

Var[a; X1 + as Xy + - - + a, X,,] = af Var[X1] + a3 Var[Xy] + - -
+ a2 Var[X,,]

LiRs.

Proof. @ (1), (2) OFFH: S8R AEOE %W TEBL, W
ORFEIMEZ IV CEMRE T IX L.

@ (3) DFEHH: 12DV TI, HEEMOBA&%2RT. (X, Y) QR p.d.f,
i, X &Y O pdtf p* & p¥ ZHWT pX(2)pY(y) LI ETH
F50T

[e.9]

EWYFiKZ/:xwX@mwwdmyz[:mﬁ@ﬁm/;yﬁwﬁw
— E[X]E]Y]

ERBIEIDDND.
® (4) DFEM: DA IRHEDOF S 2 HWTREIL, (3) ICERT 5. iR
EDFREIME %2 W CTEIR T IX KW, O

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 £V hMSIo L ¥

CovlX, Y] =0
L%,

Proof. O (1) OFEH: JHFHMEDRIIMEN S D9 5.

@ (2), (3) DEEM: (2)(3) IFILBDEFE & HFHEORREME X D 22 5.
® (4) DFEAH: Var[X] = Var[V] =0 D551 Cov(X, Y] =0 THHTH
5. EoTVar[X]>0 & UTHEHT 2. ffiH 2.2(2) £

Var[X]i? — 2Cov[X, Y]t + Var[Y] = E[{t(X — E[X]) — (Y —E[Y])}] > 0

&5, 220, MR E & iE

{Cov[X, Y]}* — Var[X]Var[Y] <0 (2.8)
Nbonb.
@ (5) DFEM: (2), (3) BLOEH 2.17(2) o n 5.
® (6) DIEMH: EH 2.17(3) D55, O

FR 2.22. (2.8) ILBWT,E[X] =E[Y] =0 O&H%EF X 5 & Cauchy-
Schwarz D AEZ

[EIXY]| < VE[XZVE[Y?]
NN EERE D RS,
EE 2.23. (6) OWIE—MIZIEL < AWV, KENZ TFO/WE A L. O

M 2.2. Z % [0, 21] EO—kkDfE L

X =cosZ, Y =sinZz

(1) E[X] =0, E[Y] = 0, E[XY] = 0 ZHh e k.
(2) Pr(X <1/2,Y <1/2) = Pr((n/3) < Z < (5/6)7) WD &.

(3) Pr(X <1/2) =Pr((n/3) < Z < (7/3)m) ZHEMrd & 10,

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.
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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 &35, Xy, Xy, ..., Xy \FERBRR 2 ROERE K OMELLK
95 ZDLE

d d d d
Var [Z anjl = Za?Var[Xj] +2 Z Z ajagCov[X;, X]
j=1 j=1

j=1 t=j+1
L5,
Proof. 3t 82 MIFHETRELL, R U THIFHEOREM 2 v hid &
WY, a

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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EeLit s ) % 2. WIFHEDREFEFHIH

Bbhpd. DI, HpHBoEHE L LOKE» 5

Var[AX] = E[{AX —E[AX]}{AX —E[AX]}]
— E[{AX — AE[X]}{AX — AE[X]}']
ZEM{X—HXH{X—E[}VAW
= AE|{X ~E[X]}{X —E[X]} |A
— AVar[X]AT
RV O

fl24. d=2 & LT, #li 2.27 ZHEAE &,

% 2.28. HEERT MV X F, (ERDOEBNRT Ml a(#£0) LT
Pr(a' X =0)=0

AT, ZOLE S IFIEEMTHS.

FER 2.29. X OHAEATH X F, fliE 2.27(1) 5P IEEMETHE T
Ehbnd. R 228 @4&% i MR MV X DY d IRoEZEM & 0 IRoT

DIRNZERNIZE R LW E BIRLTWS. ULz T, ERRZ b L
X Dfl7%H 5 Z8[E A3 nﬁﬂzbfw& I, OIS EATFINIIEEME & 72
5T Nbhns. O

2.4 &S ZHIFE

EFE 2.30. (1) X &Y ZHEREEHL U, ZMAAE pdf(F 7213504
pmf)ZpXY(FHEpXI) 2 T2 V=y 55X EED X DM
SHIE %

Z zp 1Y (2] y) (B D)
E[X|Y =y] = £
/ epXY (2] y) do  (EELDLE)

TREHETD. ZELEZATWVWE Y =y THRMEMNEZ pdf. £721% pm.f
ITEHRIN, SHIZEX]| <0 T 5.
(2) (Borel FIHN B g: R? 5> RIZNULT, Y =y 25ZXLEZD ¢(X,Y)

DM EHFE 2

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

e}

g(x, yp Y (z]y) dz  (EFEERLOBE)
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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) OISR OREHABE L 2%, 2D Z &1d Fubini OEHA 5 7
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

Oo{/SXyp z, y)dm}dy
y{/: p(z, y)dx} dy

yp" (y) dy

88

83

Il
\\\

—00

—E[Y

LB M HODIERRHE ¢(X,Y) DEROMAEEZFEDZ & o R
AEENBHZ B ARHISNTVWS
® (3), (4) DFFH: FREIZEEFHTE 5. O

M 2.5. EH 2.34(3)(4) DI % E T
Bl 2.35. (# 2.33 DL E)

E[X]_E[lJrY} 3

2
b, —H0<y<z<1ITHLT
p(z, y) = p* " (x| y)p¥ (y) = ——

b, Lo T

E[X]:/Ol{/ylxliydx} dy
[ 5]

1 1 1— 2 1 271
ydy:{( +y)} 3
0

o 1L—y 2
Lins. O

EF 2.36. X FARD 2 ROWEEL2FFOETH. VYV =y 25A7LE
D X OFMME pdf pXY (pmf pXIY)BREHZETEDL y 2EZS. Z
DX Y =y BEZEEOXUNELE %

Z{x () }2pX1Y (2] y) (BEB D54
Var[ XY =y] =
/ (2 — p) XY (2 y) de (SR BA)

Hhix Sy = {y € R; p¥ (y) > 0} KBWVWTOAERINSIH, ERAWIZ 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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&, 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)
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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) (N LT, X ORI ELHEE A DILIE
E[e*¥] (|Rez| = |t| < 6) D& &, ERITH B Z eatbnrd. —HOEH
& Levi OREEAR (R E AV — R —x e 2 2 &) ZHWT, it
W3 5. BAR (2025, pp.166-167) 2SO Z L. 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

ﬂ+@”:§:<2)ﬁ

k=0

ik e W CEEE L. 2720

n n!
= — 0l=1
(k) kl(n — k)
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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) £ T3 ZOrE

1 1
E[X] = 5, Var[X] = ﬁ

e
(M) X ~ N, o) (peR, c>0) 55, ZDOLZE

E[X]=p, Var[X]=o?

.
8) X ~ x2 DL ZE

E[X]=n, Var[X]=2n
(ayes

EERMIRE 2.4, HERZERM (Q, A, Pr) EORERZE X 1X Var[X] =02 (0 <
o0<00) B c(#£0) ZEHL UL E, Var[X + ] & Var[cX] % o
& cHWTRYE.

EHEME 2.5. (1) X ~ Ga(a, B) &35, X O kIROERIIUFTEH X
L5N5ZEERYE.

(a+k—1)(a+k—2)~~a‘

E[X*] =

ﬁk
(2) EORIVOFERD S
)= 5 e = ATV varx) -

R
(3) X OMEREBILL T TERZOND Z & &2RE.

mX (t) = (1—16t)a (t < 1/8).
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HEME 2.6. X ZHERZER (Q, A, Pr) LOERGRIEREZHE L, X O
p.d.f. %

) 2z 0<z<1)
Ple) = { 0 (2 DMOBE)

ETB. I oI, MRRIERERY %

Y = Il(l/2,oo)(X) = { (1] E§

IN V
DN = DN |

TEDD. 2O E UTFTOMIZEX L.

(1) HERZR X D E[X] &8 Var[X] 25k &.
(2) HERZI Y O E[Y] &aHk Var[Y] Z3Kked K.
(3) MERZEH X &Y OHE Cov[X, Y] 23Rk K.

EBMRE 2.7. X, Xo ZHERZEM] (Q, A, Pr) EodigRIERZ e L,
X1 ~ N(;L’O—l—/L, O'2>, X2|X1:.’L‘1 ~ N(l’l—l—,u, O'2>

Y45, EEL, zg, 1, pu € R THB. ZOLE, UTFOMWIZEZ
K. 72U, BB N(p, 0®) IR HERER Z OIIFHE & 738
E[Z] = p, Var[Z] = 02 &5 Z L R L THWT LW, 72, B
fill, 78R, D E RN S TIHEIZ R BERNIZE W TH 2 EE B AL 7
LTHOWTEW. A, COMEZHWEZ2EHRTSZ L.

(1) MERER X, — Xy OWIFHE E[X, — X4] 2K &,

(2) Xo DHHR Var[X,] %3k k.

(3) X; & X, O3 HK Cov[Xy, Xy 23K &.

(4) Xo — X1 DHE Var[X, — X;] % Var[X,], Var[X;], Cov[X;, Xp] TH
B L.

(5) Xy — X1 DOHK Var[X, — Xi] ZRD &,

EEEIRE 2.8. (U, A, Pr) 2ERERE U, X 2 Z0Z%M ETEHREI N
MERZE L35, X KM (0, 1) EO—RRAMIHEDS & U

kg
EBL. 2D E UTOMWIEZ L.
(1) HERARZ MV X OHIRHME E[X] &K &.
(2)

Var[X| = E[X X "] — E[X|{E[X]}
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R
(3) LA MV X DHELDEATH Var[X] 23K XK.
(4) det[Var[X]] &3k &.

BRI 2.9. MERZEM (O, A, Pr) ETEHS N EE R~ 2 | )
(X, Y) \FE p.d.f.

MKWWJD{

R0 295,
(1) X O p.df. pX(z) 2K,

/_pr(x)dle

Xy 0<z<y<2)
(Z DMDGE)

ZHERE &
(2) Y O p.df. p¥(y) &K,

t/m P (y)dy =1

ZHERE K.

(3) X &Y OEIFHA E[X] & E[Y] ko k.

(4) XY OHFHE E[XY] 2k, X &V 0D Cov]X, Y] 23k X.

(5) P (y) > 073 y ILRLT, Y =y 2EREZEED X OEMMNE

p.df. pXIY(z|y) Z2RkD & pXV(z|y) >0 27%3 r OHFHEENZS
| P alpde =1

2 MERRE &

EERRE 2.10. HERZEM (Q, A, Pr) ETE&HR I Nzl AR~ s by
(X, Y) IXFEF p.d.f.

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

(1) R~ 2 bV (U, V) O p.d.f. pV)(u, v) 2R X, 51
T = {(u, v) € R?: p¥V)(u, v) > 0}
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&R &
(2) U D p.d.t pl(u) &K k.

EEMEE 2.11. A >0 & U, W IIMERZEM (Q, A, Pr) ETERS N
KRBT, RN OB Exp(\) (2D 295, Thbb, W ik
RIMER AT, p.d.f.

Ae ™ (w > 0)
0 (Z DMDGE)

0. [WURERZEE (Q, A, Pr) ETEEXNEMRER X &Y %
X=|W|], Y=W-X

TEDD. 72720, |z] FEB « LTFORKOBH LTS, 2L 21,
[15] =1 &75. 20L %, BFOMNIER &
(1) EEDER v 1T LT

Pr(X = x)
ZRDODBZET X O pmf pX 2R L.
(2) Y p¥(x) AT L.

x=0
(3) x ZIFADEBBLL, 0<y<1,dd X=x%25RLE0D
Y <y} OFMHAF &R

Pr(Y <y| X =z)

R K.

(4) r ZIHREDEHE TS, yc RIZHLUT, FIX(y|z) =Pr(Y <y| X =
r) EREDD. FYIX(y|2) #EHR ETERSINEKE LTESRY
(5) 2 ZIEDBHETE. X =2 25272 E0 Y OFMEMNE pdf.
pY 1 X (y|x) KD k.

(6) HARHE E[Y] Z Ko &.

R PrO<Y <1) =155 0<E[Y] <1 &%&3. HonifEiico
W, AERO<EY] <1 &RoT0WEDEMERT 5 & L.

EHBMEE 2.12. X ZHERZERM (Q, A, Pr) Lo RIERZ K e L, X O
p.d.f. %

) 2z 0<z<l)
p("”’”‘{o (2 DMOBE)
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EeLit s ) 2.7. HEME

ET 5. I oI, MAIEREZR Y =
1 (X

Y =1 o) (X)) =
(1/2,00)(X) {0 (x

TEDS. ZOLE LFOMIZEZ &

(1) ﬁ%%u¥®¥%EM}tﬁ@VmMj%*bi.
(2) HERZI Y O E[Y] &8k Var[Y] Z 3k K.
(3) HERZH X &V O Cov[X, V] 23Kk K.

EEMRE 2.13. (U, Y) OREAMAEZATDOLSIZEDS. U ~ Unif(0, 1)
L, U=u0<u<l PEZASNEZLEED Y DM E AT
N, o%) &35, 272U,

0=2—6u, oc>=25

&9 5.

(1) U OHIFHE E[U] ZFHHE XK.

(2) U D43#R Var[U] Z3HHEE L.

BV U=u(0<u<l) 25272 EDY OFMHEMEMFEEY|U = 4
EEAK.

(4) Y OHAfF#E E[Y] ZEHHEE L.

5) Y DL Varly] 25k &.

) =u(0<u<l) 2527 EDRMMEZ AW VarY|U =u] 2%

(7) [Var[Y| Ul] + Var[E[Y|U]] Z5I5HE &.
(8) AR g: [0, 1] = R IZFLT

E[(Y —g(U))’] > 25
YD LR

EEME 2.14. X ~ N(0,1) 9 5. Var[g(X)] < co %25 #uxddik
BMg: R — RIZXLT

Var[g(X)] < E[{é (X)}?]
MEKSL T 5 Z & &Rt

EHEMRE 2.15. MERZH X & Y I3MNLFE—IT @D AR F & p.d.f.
p ZRFONAMITHRED &9 5.

(1) V = max{X, Y} EZA0MHEKF(v) = {Fv)}?(v € R) & p.d.f
p" (v) = 2p(v)F(v) KD Z L &R,
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BELRAGTF Fp % 2. WIFHEDREFEFHIH

(2) U = min{X, Y} OOMBEEK FY & p.df. p¥ 2R &.

(3) X & Y IFMSZF—IZ [0, 1] ED—HRDEIZHED & &, E[U] & Cov([U, V]
ZRD &

(4) X & YV i 3PA2E— IR

) e (x > 0)
Ple) = { 0 (2 DMDEE)

RS> L E U Ok RDE. X512, E[V] & Var[V] 2k k.
EEMIRE 2.16. a; > 0(i = 1,2, 3) X&KL T 5. HERZEM (Q, A, Pr)

L OMEREB Y], Yo, Vs WEHSTIT, = 1,2,3 12073 Y; OfeRE &R

Bfx .
oily) = 4 T(a) y“ e (y>0)
0 (y <0)

TH2LS5. 17U, T(a) = [ s e *ds(a>0) THD. HEREK
S CHEREM X, (i=1,2) 2ZhTh

S=Yi+Yo+Ys, X,= (i=1,2)

o fas

EEDD.

(1) S DT E[S] &47#K Var[S] T Z ke XK.
(2) (X1, X>) D [ IR 1 3 25 1 BE AR & SR 6D &

(3) X1 & Xy D (Pearson ®) FHEHFRE % Kk K.
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