A (expectation) 117 X: #J{E (mean)

B BUOTRAIE S RHIE R AL
§4.1 H e
o & X FIMH.
o IfIAISFY: K ENIIME 1) A,
X H(SZH) MM B ar, ag, - - -, an, FPHMEN

1
(a4t an).

MR WRRRRLIT R FIEE: AT, B KB ¥



o ZE[EFH: BT vl RE(EL I A3 (D).
X NEER, DAA5INP(X = x) = pi, Yk. A,

al—i—-'-—i—an:Zxknk,
k

ng=[{m:1<m<n,an =z}

o HRAEMER HIBR A 3L

ng
X Pk,
n

1
Rk, —(ap + -+ ap) mExkpk.
n k

iR Rk




o #53 |wklpy < oo, MK

Z LkDPk
k

NX BRI, iICNEX. (WA, € X4.1.1)
o B |xlpr = oo, MIBELX I ALEAE. 4.1.5.

2k 1

k

- =—, k=1
ka Pk

T = (—1) 2k’

W) WA



rt=2v0, 27 =(-x)VvO0.

o 3 arpr — MRS —ANREL BRREX = 3, 2ipy
NX IR, (AR L),

o MR BHX LY, WEX = EY.

o H(:

@ A o—o—>

HEIL) UF



o f14.1.1. Bernoulli 434i. E14 = P(A).

o 413 WAL, 1-p p

(1) X >0, EX &
(2) z = k:

PN
kpp =k e d = A
g PR

(3) THE:

HEIL) WA



o @V, 7. X HAEfEEEL:
o0 0
EX =) P(X>n)= ) P(X>n)
n=1 n=0
o UERH:
EX = kak—ZZp ZZPk
k=1n=1 n=1k=n

o fl4.1.4. JUAs3 4G, P(X >n)=¢",V¥n =0

HIEE: TR,



.

=

o BHUE: zo <x1 < -+ < Ty,

Nrpfe)ar — | epirys
o #i{|z|p(x)dz < co, JUIFR
f:z;p(x)dx

NX BRI, CNEX. (I, € X4.1.2)

HEZIR) URF



o (xFp(x)dx ANFEW Ao B,
EX = fxp(m)da:.

o H14.1.13. MPE A, EX Jois L.

1 1
T 1422

p(x) =

BEZRIE) RS i HIEE: TR,



o X =0,
0
EXzf G(z)dz.
0
o iFHH:

EX = LOO xp(x)dr = —zG(z)|F + LOO G(z)dx,

o0

H, aG(a) <J yp(y)dy.

a

o f14.1.12. X ~ Exp()).

0 0 1
J P(X > z)dx = J e Mdy = =
0 0 A

BEZRIE) AR



AT

o HMRIEX = 0. WOIAME: Y = LinX].

o BEM: X -Y|<i HKEX-EY|<i
o ItHEY:

v-nar(ve i) =g (eo )~ [ e

=0

3\'—‘
A

HEIL) WA Vo MR ARHE. 38 R (R R



o MEMIMRI: ¥ = v — L,

L I 5 L I 8 O O O O O O

oS (1 () () [ o

o —MHIX: (xdF(x)

2L R



e Lebesgue-Stieltjes #1457 A = max; Ax;.
deF hm le (xi41) — F(x5)) .
o #i{|z|dF(z) < oo, MIFRK
JLdF(:r)

NX WA, N EX. (WEEAAAE, 2 X4.1.3.)
o JE M HESHIA, LM

MEEe) WA i FIEE: AT, B KB ¥



e X >0,
0
EX :j P(X > x)dz.
0

HEXE R4 Noo, MEX (= EXt — EX~. (EAEN)
o MHEEAFAE:

EX* <o iff E|X| <o iff J\x|dF(x).

o HX Hit(ie., P(X| < M)=1), MIAELLE.
o JIEE R A I AL

BEZRIE) WA



A o

e X =c NEX =c.
o HLIME:

“HX=>Y, WEX > EY.
o LM

E(aX)=aEX, E(X+Y)=EX + EY.

o #X >0 HEX =0, | X = 0.
(1) P(X > 1) =0:

1 1

(2) P(X >0)=1lim, P (X >1)=0.

MR WA I h FIEE: AT, B KB ¥



o X >0 HEX < o,
xli_r))goxG(x) = xh—{rc}oEX Lyxsq = 0.

(1) 2G(x):

(2) EX - ]-{X>w}:

o8] o8]
:J- P(xx > y)dy = J- P(X >z,X >y)dy
0 0

20

:fl P(X > z)dy + J P(X > y)dy.
0

xr




e X >0,

lim EX - 1ix,) — EX.

T—00
(1) EX <o0: EX - 1{X>:c} — 0.
(2) EX =00 VM,
M
EX lix<a 2] Ply< X <z)dy
0

>jM P(X > y)dy — MP(X > z)

M
HJ P(X > y)dy. (x — o).

HEiE) W



o A V = f(X), MEY = § f(x)dFx(x). (€¥4.1.1,
TR
o BIHELAY:

Ef(X) =) f(zx)pr (4.1.18)

BERIE) ARRRERZIIT Ay



o HIE I
E(XY) = (EX)(EY).
o Bl X, Y HITUHGL FLREHELER,
EXY = ([ aypx 0y () dody.

o JensenNaE{(4.3.7):
SHEE N R Ep,
B(X) > p(EX).

fl. EX? > (EX)2.

MEEe) WA i FIEE: AT, B KB ¥



#14.1.11. X ~ N(p,0?), Wy = EX.

o Z ~ N(0,1), WA 1E, 2 L —7, M|
EZ=E(-Z)=-EZ = EZ=0.

o Z:= Xt N(0,1).

EX =E(p+0Z) = p.

o i, %X —p 2 p— X HE|X| <o, WEX = p.

BEZRIE) WA



f14.1.16. FEALECH AR,
o X =14+ ---+14a,, NEX = ZZP(AZ)
o X ~ B(n,p) X ~ H(N,M,n), EX =np, (p = ).

X=X1+-+X, Xi~B(@{1,p).

o VLHACIH & (111.5.6) n £HE, n MM, PR &
o fil. AN NI e KT, Bk IREERp IR4L,
1—p R, /BAX MEEO=MIE.

EX =C¥(" + (1—p)?).

HEZR) URFERLRLIIT FIEE: (EHE, BREALEK



BE|Y| < 0.
o (X,Y) st BSH/ LA

ZuJ Y = y|X = 2), f ypy x (]2 dy

o YV KT X MFMIME: E(Y|X) := ¢(X).
o FRAFHAEE I LRtk

E(a(X) +b(X)Y]X) = a(X) + b(X)E(Y|X).

MEEIG) WRMRRAI T | R (R S (R



FEYHEAR: EY = EB(Y|X) = BEo(X). (4.2.59)

o HHUY:
=Z<ﬂ(l’i)P(X = ;)
—Zyj — ;Y = y;) = EY.
o ELAL

o E(E(Yp?,vff)‘ﬁ’) — E(Y|W).

BEZRIE) AR



SRR, 43, B OIS AR p ik 4l d.
HONEX WAL, Y = 4Rl KEY.
e L(Y|X =n)=B(n,p):

EY|X =n)=np= E(Y|X) = Xp.

e EY = EE(Y|X) = pEX.
o f = 51,52, 4K i.i.d., X EE'ﬂJZEj, ﬁﬂ%%‘lﬁ?ﬁ

Y=+ +& = EY =(EX) - (EY).

o if: LY|X =n) = L&+ + ).

BERIE) ARRRERZIIT Ay



%l (Polya ¥z¥). BAIAD AFRER, r ANLLER. B, A
BNe NMAEER. B, = “%n MREEER, MP(B,) = 5

= br-
o itX, = “n WRIETEHYEY, ¥V, = 2.
o U

. 7
P(Bua|Xn = 1) = g =1

o M,

BEZRIE) WA



o Xpy1 =X, +c-1p,,:

EX,1|Xn) =Xn+c Y, =Y, (b+r+ (n+1)c),
E()/nv‘1|Xn) :KL'




B, BEUL, Uy, - -+ iid. ~U(0,1). i8S, = Uy + -+ + U,
KEX, Hp
=inf{n: S, > 1}.

A X, :=inf{n: S, > a}. i2f(a) = EX,. fFKf(1).
o X, ieXy:=inf{n—1:Us+ -+ U, = b}, |

Xo = Ly zap + 1{U1<a}(1 + Xa—U1) =14+ 1y, <ay- Xaf['r
o Xb %Ul *HE?E_L E_Xb Xp. .JHS

E[l{lfl<u} ’ Xrl*“ |U1 = ZL‘] = E(1{$<a} : XCL*I) = 1{,1:<a} ) f((] - :17)'

MEEe) WA i FIEE: AT, B KB ¥



o fla)=1+ f(y)dy, 0 <a<1:

E(liy,<q) - fla—U1)) J fla—z)d

f'(a) = f(a) = (In f(a)) =1 = f(a) = Ce".

REAF(0) = 1, FTbAC = 1.
e EX =f(1) =

BEiR) WA T | R (e B (E Ay



§4.2 Ji 7. MRAE. H

o MWE|X|<o0. #F

E(X — EX)?

AR, WFRE X M7 % (variance), it Avar(X) 8D (X).

o K

ox = +/var(X)

RNX IFRHEZE 3877 % (standard deviation). (€ X 4.2.1)
o ffi(moment): EX* E(X — EX)F, Ee®X. (52 X4.2.5)

WE2iR) AR



o HHAR: BRE|X| < o0,

(X —EX)? =X? —2(EX)- X + (EX)?,
var(X) =EX? — (EX)%

o HEHMR: EX? < w.
o ERE: E|X| < o0, HEX? = 0
var(X) = E(X — EX)? = o0.
o NERAMMIBTFEHE: %X LV Wvar(X) = var(Y).
o N BUE I HUFE R .

#rvar(X) =0, N X =EX.

BEZRIE) WA



o LMEANHR:
var(a + bX) = E(bX — bEX)? = b?var(X).

o PrfEh:

BEZRIE) WA



#14.2.1. & 14.2.2.
o X ~ B(lap)a X2 = X7

var(X) = p—p* = pq.

oY L1, 4414,

(1) Y2 = ZU La; - 1a; = sz La; A,
(2) EY? = Z” P(AiA;).

2
var(Y ZP A;Aj) (ZP ) :
(3) #E—D, BRBLAL, -, Ay PIPIIRSL. iEp; = P(A;) W

V&I‘ 2p1+2pzpj szp] Zpi(l_pi) = Zvar(lAi)'
7 7

7 1#]

ML) WA i FIEE: AT, B KB ¥



#l4.2.3. X ~ P()).
o EX = 30 ki = S0y Ajegye ™ = A
o var(X) = EX? — (EX)2.

(1) EX(X —1):
S AP U S BVP U
Zk(kfl)ﬁe —Z)\Ee =
k=0 =0

(2) +x = EX(X = 1)+ EX = A2 4 ),

var(X) = xx — A2 = \.

BEZRIE) RS



%4.2.4. X ~ U(a,b).

e U~U(0,1):
EU2—JI 20 — 1 a(U)—i
—Ox z =g, var(l) =15
o X ~Uf(a,b),
X—a
U= ~U(0,1
b_a (’)
e var(X):
bh— 2
var(a+(b—a)U)=( 12a)

HEIL) WA



$14.2.5. X ~ N(u,0?).

o PRUEIEAZM. Z:= X* = =8 < N(0,1).

o

o —firkh:
2 = 2 ) 0 22
EZ? = e T dr = —J zde 2
m 0 V21 Jo
2 © 2
=— e 2dr =
V27 Jo

BEZRIE) RS




Chebyshev’s A5530 (4.2.10):

var(X)

P(X - EX[>¢) < —5—,

Ve > 0.

PIRUES 258
o P(A) = Ely4.
o Y =14, Wi T, T/&P(A) <EY.

o il v = W=EX% y  IXZEXI - \arkov A% ) (5.2.22)

£2
o Bil. X >0, MP(X > C) < EX/C.
o fl. P(X > () < Ee®X=C) Hrhg > 0.

MEEe) WA i FIEE: AT, B KB ¥



Wi 2. M R 3L

o LEX? EY? < 0. (3E X4.2.3) #
E(X — EX)(Y — EY).

RX,Y [T % (covariance), ik Ncov(X,Y) Blox y.
o MIHJT Z%:

2
var(X +Y) :E((X FY) - (EX + EY))

=var(X) +var(Y) + 2E(X — EX)(Y — EY).

o MEISLN  var(X +Y) = var(X) + var(Y).

HEZR) URFERLRLIIT FIEE: (EHE, BREALEK



o 1IH:

(X — EX)(Y — EY)
—XY — (EX) Y — X - (EY) + (EX) - (EY).

cov(X,Y) = EXY — EXEY.
o XfFR. MRS, X =aX +¢, ¥V =bY +d:

cov(X,Y) = ab-cov(X,Y).

HEIL) UF



Cauchy-Schwarz’s A% (£#4.2.1):
(EXY)? < EX?EY?.
o ANIH0 < EX? EY? < 0. MIBAFTE: |XY| < 3(X%2+Y72).
o IRKAHL:
ft) = E(tX +Y)? = (EX?)t* + 2(EXY)t + EY? > 0.
o LT HAL M f(ty) = 0iff Y = —toX.

EXY EX?EY? - (EXY)?

lo = TEx? f(to) = EX?

e Holder’'s A% 0 < k, 0 < o, %—i—%:l,

EXY < (EIX[")/*(BlY )",

ML) WA i FIEE: AT, B KB ¥



o X0 < 0%, 0% <. W
oX\Y cov(X,Y)

P oy var(X)var(Y)

NX,Y W) MRARE, i Np. (€ X4.2.3)

o HX =aX+¢, Y =0Y +d, N
Pxy =pxy (ab>0) H—pxy (ab<0).

pxy = px*y* = cov(X*, Y¥) = EX*Y*,
° [p| <1:

p=1ifY*=X*if Y =aX +, a>0;
p=—-1if Y*=-X*Iiff Y =aX +b, a<0.
p=EX*Y" =(X*Y*) = cosf.

W) WF



o ANy IF. fiAHZR:
cov(X,Y)=0, >0, <O0.
o AL, MK (B X4.2.4):

p=1 -1

o MATIZEPEAFE R,
o RZAER! 1




#4.2.8. U ~ U(0,27). X =cosU, Y = cos(U + a).
oY =cosU £ X, U~ U(0,2n).
o WI¥. Ji%E: EX =0, EX%=1.

27
EX?

:27T 0

o MMiZE. MKRARM. pxy = cosa:

cos® Odf = 1
2

1 (" 1
cov(X,Y) =EXY = 2] cosf cos(f + a)dd = 5 cosa.

™ Jo

0a=0 Y=X, p=1,5%4aIEMHE.
s Y =-X, p=-1, 5880k

°oa=73 ﬁ%’r: p=0, AKX, HEAMA.




Bil. (B A, B & (ATl) F4f
o A, B AN, 1k, fifiX: P(AB) =. >. < P(A)P(B).
cov(la,15) = Elglg — E14F1p = P(AB) — P(A)P(B).
o A, B AMIKiff A 5B MHEMSL. (1H)5f4.2.5)
o Bl A= “FEihi—RIRM” , B = “F= i 2R
RS, ASADC () s ASEUEEMER, G5

o |P(AB) — P(A)P(B)| < 1. (4.2.31), >Ji—45.

P(AB) — P(A)P(B)
VP(A)(1 - P(4)) - /P(B)(1 -

PAB =

P(B))

BERIE) ARRRERZIIT Ay FIEE: AT, B KB ¥



Bl “IEIEA. W(X,Y) B, Mpxy = p (4.2.28).

—_

e—ﬁ (u2—2puv+v2)
2 )

plz,y) =
( ) 2wo1094/1 —p

y;qj u == M1’ v = Y-H2

o1 g2
o HIEH3.2.1, X ~ N(u1,0?), Y ~ N(uz,03).
WU == X*, V= Y* P EAp(u,v).
e pxy = EX*Y* =p. (4.2.28)

- JJU v - pu, v)dudv

JJ 1 %((/ufpv)2+(1—p2)’u2)
=€ 2(1-p%) dudv
\/ 21/ 27r«/ 1—

qu v - me_Tdv = pE22 = p.

BEZRIE) RS



o R (X,Y) MM ZJuiEZ4rAm. W
X,Y BHIX(p = 0) iff I (pxy (z,y) = px(z) - py (v)).

o #14.2.9. XY ~ N(0,1), pxy =0, HABL.

plr,y) =p()p(y) + e

1 a2

p(x) =7 g(w) = cosx - Ljp|<x}-

g(x)g(y)

BERIE) ARRRERZIIT Ay FIEE: AT, B KB ¥



o X = (X1, -, Xn)T MIBUTHHE:

W EX = (EXy,-- ,EX,)T,

W ZHRE: 2 = (04))nxn, 0ij = cov(X;, Xj). (4.2.18).
o X FIEE: XK,

fTEf 5N Zdisz‘x]‘ :inij(Xi 3 ;Li)(Xj o ,uj)

=FE (2;1; — i) )2.

o KHIt, ¥ IEREIff 1, Xy, -+, X, LRMHETEK.

HIEE: TR,



AL TN RIZXEY? < oo

AT, g e R ERQ(-) BHI&HD,

Q(v) := E(Y —v)?, VYveR.

Y—U:(Y—I))—i—(g—’U), Vo.
o Hbr: ZZXIAO.

Qv) =Q(9) + (§ —v)* +2(j —v) - B(Y — 7).




BT, $a, be R 13
Q(a,b) := E(Y — (a +bX))?, a,beR
EERN. H EX =0, EX? =1,
o i=EY —bX)- EY:Y —(a+0bX) = (Y —bX) —
LYy =Y — EY, MBS 15 £() BBIHD.
f(b) = Q(a,b) = E(Yo - bX)*.

Yo—bX = (Yo-bX)P(b-b)X
F®) = f(0)+ (b= b)* +2( = b) - B(Yp — bX)X
o b= EXYy = cov(X,Y) BT
o E(Y —a—bX)? = EVi2— E(bX)? = (1 ~ by ot
Fealih, pxy = £1 HBHACHY =a+ bX.

BERIE) ARRRERZIIT Ay FIEE: ATHE, BRE KRS



BRI, $ab(-) HERQ() KA.
QW) = E(Y — (X)), () fEfF By(X)? < .
o 1EATI)fi#:
Y —9(X) = (Y = 4(X)) D ((X) = (X))
o MIEFMHIE ML HEHIE A,
Ewx = B(E(x+|X)) = E(*(E(Y\X) 2 @(X))).
o H)(X) = E(Y|X) = o(X) BIT]. #—,

E(Y — (X)) = EY? — Bp(X)?.

BERIE) ARRRERZIIT Ay FIEE: AT, B KR



§4.4 BEpRAL
e AEARTT R, BEATAR f AR ELAE G R .

o WP(X = k) =pp, k=0,

Z st se[—1,1]

HX PIBEREL (generating function), I8 Ngx (s) Bg(s).
o Kikil:

g(s) = Es™ =po +p1s+pas” + -+ pps’ + -
o BERHZIE A X LY iff gx = gy

g®0) = pp - k!, Vk=0.

MEEe) WA i FIEE: AT, B KB ¥



o g(s) =po+pis+pas+ - +ppst + - = EBs¥.

o JH: Xfse (—1,1),
g'(8) =p1 +2pas + -+ kppst Tl 4o = EXsN T
g"(s) =2py + -+ k(k—Dpps" 2+ ... = EX(X —1)s¥ 2,
g9(s) =EX(X —=1)--- (X — 0+ 1)s*,

o f,

k—2

EX =¢'(1) := lim ¢/(s),(EX < o or EX = oo#fii{.7.)

s—1—

EX?=¢"(1) +4'(1).

o fil4.4.4. X ~ G(p).




o M X HY ML, Mgxiv(s) = gx(s)gy(s).
EsXY — psXsY = EsX . EsY.
o f14.4.5. X ~ B(n,p).

gn(s) = (g + ps)".

o fl4.4.6. X ~ P(N).

I
NoE
V)
ol
‘y
ol
ml
>
|
9]
<
wn
|
=

g (s)

BEZRIE) WA I h HIEE: TR,



o Hia We=¢6,6, - iid., HENSW Mor.
X =&+ +&w, Mgx = gw o ge.
(1) ZAFHE:

E(sX|W =k) = E(s5 7 T |W = k) = Ex = ge(s)".
(2) EIEAR:
Es* = B(E(sX|W)) = E (9¢(s)") = gw (9¢(s)) = gw © ge(s).
o JE:

EX =gx(1) = gw(9¢(1))ge(1) = EW - E€.
EX =E(E(X|W)) = E(W - E¢) = EW - E€.

HEiE) W



o HAHWIMAAG: BHEW ~ PN, W X =& + - + & WA
gx(s) =exp{A(ge(s) — 1)}.

X BRMNE G5,
o 14.4.10. W ~ P(\), &€ ~ B(1,p).

gx(s) = exp{\ (g +ps — 1)} = D,
o MZAA: X,Y, ¢ AHEMSL, € ~ B(1,p). &
W =X-. 1{521} +Y- 1{{:0}7

MW gw =p-gx+ (1 —p)-gy.

ML) W LT A FIEE: AT, B KB ¥



§4.5 FFE PR AL
o

Ee'™ = Ecos(tX) ++/~1Esin(tX), VteR

NX [FFIE R L (characteristic function), 104 fx (t) Bif(¢).
o z+iy=(z,y). X = (cos(tX),sin(tX)).

o HAML. £(0) = 1.

o |[f(®)] =B < Bl =1.

oz +iy— |z +iy| =22 +y2 IR

HEIL) UF



o FAME2. f —HUELE:
SO I it
[f(t+e) = fOl < Be ™% — e = Bl — 1.
(2) YM >0,
EY = EY lxj<my + BY - 1y x)> 01}
(3) WM F13P(|X| > M) < 2,
> <2-P(|X|> M) < g,

*x < max Heim — 1|| <eM <
|z|<M

BEIe) W



o JEARMS. f FIEE:
Vi, o tn € R, Rag; = f(te —t5), W
A = (apj)nxn FIEE,

ie. () AT =A, (i) D apeh; =0, VA, A, € C
k.j

o IE(Q): it = t; — t.

f(—t) = B THX — BeitX — f(1). (4.5.13)

o ISIE(ii):

Magjrj = BTN K = B
k. k.

Z )\ ezt]

BEZRIE) WA I h HIEE: TR,



e Bochner-Khinchine & B (£ #5.2.9): #f : R — C Jifi &
f(0) =1, 4L, FIEE, WAFEX RS = fx.
o Wikt A& ME—1E(ERH4.5.1~ 4.5.2):

1 T e—zty _ —itx
F(z) — F(y) = lim J Tf(t)dt, Ve,ye C(F).
-T

o (EHA.5.3) WS |f(t)|dt < co. WIS 6 bk ELF ST
%, A

p(@) = F'(z) % f eIt F(D)dt. (4.5.25).

ML) W LT A FIEE: AT, B KB ¥



P4, R X 5Y ML, W fx iy () = fx () fy(t).
(1) X ~ B(n,p), falt) = (¢ + pe™)" = (1 + p(e’ —1))".
(2) X ~ P(X), falt) = X1,

A WX, Y, € FHEMAL, € ~ B(1,p).

AW =XE+Y(1—&), Mfw =pfx + (1 —p)fy.

(]

o MRS, #HEXF fE4E, M fR(0) = *EXF H

F(t) =1+ f(0)t + f”2('0)t2 et f(lzl(o)

PESRG. foxip(t) = EeltaX+ith — oitb £ (qt).

t* + o(t).

BERIE) ARRRERZIIT Ay FIEE: AT, B KB ¥



#14.5.5. X ~ N(u,0?).

o Z:X*NN(O,:[)

1 22
fz(t) p— fe2+ltxdx
2
= 12 fe—g(m—zt)%;(it)?dx e
s
(PR 5 04)
o X =pu+o2:

fx(t) = Eeitluted) _ gitn—g0%t?

BEZRIE) WA I h HIEE: TR,



Wt BL ) 2 PR RFAL R
o IBCARFL R AL

f)z(f) = Eeig)? = Eei(t1X1+---+tan)'

o WHNAN: fz(1) » Fg(d).
o ATHEF(ILA).
o %k: M,

fx(t) = fxy(t0).

o X HY MO iff fyy(ts) = fx(t)fy(s).
o X BY Mir= fx.yv(t) = Ix(t) fy ().
RZASR (1P, 50).

BEiL) WA T | SR (e B (b A



Al 5 AR AL 2R AR

§4.6 Z JCIEASD A

o e R* (B), S Hn x n MIEEMHER. i

X=X, -, X) ' ~N(i,%).
o BEA
(@ L, { Le-pTs (@ ﬁ)}
¢(7) = ——F—=exp{ —=(7— —[) ¢ -
Pz TV b B

o n PHREIERZ = (Zy,--+ , Zn)T ~ N(0,1). BeA 3

- 1 2
p7(9) = o exp {5l
S, 2y, Z, idd., ~ N(0,1).

WE2iR) AR



o WZ ~ N(0,1), A dEiB1k, N

1

Y :=ji+AZ~N(i,%), (X=AAT)
o iiF: py () = pz()| 5| = Cexp{—5|7]%}.

1212 = AT G- D)I* = G- B)TATTA (G )
=7 0" (AAT) (7 - ).

()
2
»
=
=
M
=
>
I
S
E

74

o [HIk, IV i 2
V ~N(@0,I), X=j+AV.

o J—b, X [MARRML ML HA AR Mn 4 IEA S

WE2R) AR i F)



n

— Fe itz HEezthk — He—t2 =e 2Hﬂ|2

k=1

o N(i,2): X =fi+AZ, A=V% AAT =%
f)z(t_) :Eeii(;ﬂAZ) _ eiEﬁEei(ATﬂZ
:eif'ﬁe_%HATﬂ‘2 = exp {zf i — ;t_TZt_}
o WiieR", X, FIEE. %X VIR BRI R RO, MIARX
MR E BT AN (7, ). WFRX —AN s i .
o i+AZ~N(LX), A=V IIEISEYATE YA
o e 40 Ir) B (1) A T e M A AT i A vy 17 4 A

MWL) WA i FIEE: AT, B KB ¥



o WIY: EX = 1.

FEX; =FY; = E(;Li +apndi+ -+ amZn) = M-
o ﬁ]‘ﬁ%%ﬁlﬂz (Gij) = (COV(XZ',X]‘)) =13t

cov(X;, X;) EEMZ,{ZWZ@ Zazka]ngZng
k.t

= Z AikAjk = Ojj-

MR WA I h FIEE: AT, B KB ¥



EH (EFH4.6.6)

—

X ~N(@, %) iff Vai, -+ yan € R, Y := Y1 agXg ~ N(p,0?).

° =
EetY = Eeiltar,tan)-X — exp {itZZ:1 Apfbl — %tz (JTZJ)}.

o < (1) HFAHE: HIEBBHEX? < 0. 4EX = i; X 10

7 ZFE RS, I
p=FEY =37 appg, o> =cov(Y,Y)=al Za.
o (2) FHIEpR £
it X LY X . L, -
Ee™* =Fe" ' &k=1""% = explip— —o (@=1)

2
=, lap o
=exp zt-u—it Sty

BEZRIE) WA



Vi, Y3 Wegr,---, W)T,

:(Vb oty Upy Wegd, awn)T-

X
i

) >
5 _ 1 T )
o1 Yoo

Y: Wi, MK, Vi<r <k (M8 =0) <V 5W

$12=0 = [fu(5U) = fp(5)f(0).

HEZIR) URF



5o BALHITET. BHX ~ N@,3).

5 FEEV ~ N(0,1,.,) LAEM,, ., 53X = MV.
= \/ia EXZ ~ N(67 InX'n,): )n‘u

Ay Y Wigq, oo [,[,'”)T.

o 'LEA = (aij)nxn

1. 2d; = (a1, , Qin).

T
o? &k, 2

o r =rank(A) > 1.
AYFBERTr A7, -

A = bpidy + - + by, k=r+1--,n

° W:B(n—r)xr}_}: Y,=a;-Z,i<r,

Wi =@y Z =buYi+ -+ b Yo,

HIEE: TR,

HEZIR) URF



(] X]‘ ‘2 b]\’le + oo + [)]”‘)(],, k — T+ 1, ’n.
d
Xi— (b X1+ -+ b Xyp) = Wi — (b Y1+ - + b Y2) = 0.

o (X1, X)TLYV =y, -, V)T = AZ M IES S -
HAay, - a &M%, Bl
Sor = AAT =3y Gl Arxn = (aij)1<icr1<j<n-

o MY ARBILIEIILIRA,

(le T aXT)T = Crxr‘?, EEP,V ~ N(G, Irxr)-

o Gtk V= (Vi Vit Viero o V)™ ~ N(0, L)




E et

o X = (Y1, - YWt W)L ~ N(ii, 2).

> ( Y1 Yo ) .
o1 Yoo
o Y MRMIEZRAA, BIxy, dEE1L. XE(VT/'D; =17).

o AMEREX =0, HNHEX - EX.
o Hix: #B(,_pyx, HHV = (W —BY) 5Y FHIX, B

cov(Y;, Vi) = EY;V, =0, i<r<k.

o fERE: (Y1, Y Vi, -, V)T IR0,
ees RIY 5V M E IO

WE2iR) AR i HIEE: TR,



cov(Vy,Y;) =E (Wk - bA;z‘Yj) Y;

Jsr

=0pi — Z bijoji = (Z21 — BX11)ki-

j<r
o BB =%y, 2] BT FRY 5V #sr, BW =BY + V.
o V=W —BY ~ N(0, ), Hr

EV,V, = (Wk — > bisY, ) = EW, (Wg — > by, )

J<r J<r

=39y = oy — T X7 10,

o L5l EY = G MR, W =Bj+V, i




