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2.1 HRFE (Pareto) /M AT HIBEHI AR B I BERF H

() rATz= ) > A >0,
) =
p 0, Tz < A.

RHF r>0. K X 1 n BroE RHAFLER &4

B m,=E[X"=rA" /x"‘"ldx = 74 rd

:rn—r

n—r z=A T—N

A
HR p(z) BATCAE—4L, 2 n MERBHEERRTSHE r.
2.2 BENIAR X RAMNDY (Gamma) 2040, B

px(z) = Fﬁ(a)x"‘_le'ﬂw, z2>0, B>0.

E B H IR 208

?

a—1 o a—1 =
= — z%e P® - af /x"‘_le“ﬁ’d:z
)" * |y T(@
o0 IB o0
_a B a—1_—pBz _ a/ |
= — % e dz = — z)dr = —.

oo

E[X?] =/x2px(x)da: =/%x“+le_ﬁzdz
0 0

ﬂa—l atl, —fz oo (a+1)ﬂa_l

- _Ta)x e m=0+ (o) O/:I:O’e‘ﬁxdz

_@t) [ 8% o g, (a¥D) T

=3 .O/F(Ot)x e P da:_TO/-’Cpx(fL’)dz
(a+1) a(a-i—l)‘

g T
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ala+1 o? @
ok = B[x7 -y = 2D &

R

2.3 SREFE T HIMERRE B S BEA LR B R4 1E R
(1) 2kPr5e 0 R¥ A

p(z) =6(z — a);
(2) B854

1

p(as):E, —a<zr<a, a>0

(3) F_¥ - 4n

plx) =X, >0, A>0;
(4) MIFASr AR

p(z) = m,

WIAT B, MRFIE R BORIE B T {E.
& MNH (24.1) XA (2.4.3) K, B

a > 0.

M(6) = E[¥%] = / ¢*p(a)dz, mn=B[X"]= 11" [dné\g'fg)] 0=0

—0oQ

oo

(1) M(6) = / d95(z - a)dz =, my = % [dM (9)]9_0 =

dé

—00

B d?M(6) 3
mz_-[ = Lo—a.

(2) M(9) = / %ew’dx = —1—sin(a0), my = % [%} " =0,

af dé
d2M () 1,
- = —a“.
de? |,_, 3
o0

¥ A(A +1i0)

Az 191: —Az -

(3) M(6 /Ae de= /e (cosfz + isinfz)dr = VTR
0 0

m—l dM (6) I P d?M(8) _2
R P TR A aez |,_,

o N
(4) M(9) = / —(-—a——e“’“dz.

n(a? + z2)

BT M(6) RABEM, KEER 0 > 0 575, F B4 EMCE B,

¥e= / f(z)dz = ZniZRes[f(z)], (2.3.a)
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A f(z) REZRY, ARZR - BHTLZR o , KMRE LFFE f(2) A

TR N FENFH 2=2 , IR
Res f(2) = lim (z — z)f(2).

HERBU T HZRE ,
el z

f(z) = @+a)
WA 2 = ai £ EEFH, HEEH

) e—aa
&e(fi f(2) = [(z — al) f(2)]2=ai = Sai
13X (2.3.d) RA (2.3.0), B
M(0) = / n(a+—|—:cz).ewmd$ =e 6>0.

B #
M(0) = eI,

e %lfl ZF 6 = 0 KA AL
24 %4 X~ N(p,o), REH (2.5.4), B

E[X" = pE[X™ Y+ (n—1)0?E[X""2], n=2,3,---.

R X FBREERN

I
p(z) = moe .
xF AT
" = (.'L‘ o U)xn_l +#wn—1’
EE A
E[X") = / (z — wz" p(z)dz + p / " p(z)da.

£ (24.2) RN (24.0) R, X (2.4.0c) RALE —THED WY, B

o0

[ @-weip@ie = [ @-part e R

— 00

(2.3.b)

(2.3.c)

(2.3.d)

(2.3.e)

(2.3.9)

(2.4.a)

(2.4.b)

(2.4.c)
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- A

O poy -l ” 2 / n—2

=|——z"" e 2 + n—1 & z)dz

- = 1) [ o)
— 00

=o%(n—-1)E[X™?. (2.4.d)

GAXEE (2.4.c) RF (2.4.d) K, i) EEPEAE.
2.5 % X ~ N(ux,ox), UuE#

R e

B ERRERITER U~ N0,). EREEFEEN

pu(u) = \/%e‘%.
S 43R AR 4,
—— ‘/%(n = 1)-/ un—Ze"Ezzdu = (Tl o I)E[U""Z]
i (2.5.7) R4

E((X — px)"] = 0% E[U™] = (n — 1)o%E[U™?).

HEE EU] =0 M E[U?) = 1, BLRBEPBE.
2.6 IFHBENERE X PERRE 51 MIESRE 1., THREEN

p(z) =Ce™® —az' o <z < 00,

A C HA—UHEE. EHXRNRBEEESH o B

2 ux = 0. B
= [/ exp(—z? —a:r")d:c} .

—0Q

E[X"=C / z"exp(—z? — az?)dz, n=2,3,4.
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B[X3) . E[xY
Ex T @ X
ool o BIE—E BEATE v My, TEE v ~a fl vy ~a HE.
2.7 KRS 2.2 e UNBHAE X RS, RS S ERYGHE n
M.

# px(z) =

"Nn=

‘Ba
——z* e, >0, o,f>0.

I'(a)

o0

Mx (0) = /ei“px(z)dx— Ta) / 0zgpe—le=Prdy
0

—00

o 7 a—1_(i0-p)z
_F(a) % e dz.
0

4 2= (B —if)z, WHF

B ,Ba = el B ﬂa
Mx0) = ey | T o
0

mn, = E[X"] = 1% [d"MX(O)} = ﬁ—lncx(a+ Da+2)- - (a+n-1).
=0

dér
px = my %, E[X?*|=my = a(aﬂ: A
BRI 2.2 Frass RAF.

2.8 3 (2.5.13) H KA A R ER BRI A
px(z) =e# z—: %6(1‘ —n).

KEHAFIERE, JFMSIER IR n B
B Mx(9) = /e px(z)dx = e~ "‘Z / e9%§(z —

e Z " eind — o—h Z (pe®)" ;a) =explu(e? —1)].

n—O n=0

1 [d*Mx(6) o fmnk
= k 3 —e M
my = E[X*] = lk[ =5 LO ey =

X5 (2.5.14) XHFE.
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2.0 EMINBY 4 TR, R (25.13) £ H KIS A RE BT
B EEiELRENER Y = Y \/‘ﬁ“. Y HIE B K

My (9) = E[e"Y]|=E {exp [ﬂf\"_ﬂ)] } VAR [exp (ﬂ)]

Vi Vi
—u 19/\/_
—lﬁ’\/_zem@/\/"“ S —lefz “e
n=0 n=0
= e~ VF explpu(e/VF — 1)) (2.9-2)
IN.F Taylor BFF, W&
0 1/i0\> 1/i0)°
mirrm 2 ()3 ()
T VB 2\ym) " 3\ym
i 6% i6?
_W—E_W+...' (2.9.b)
¥ (2.9.0) RN (2.9.a)
: 2 103
_ iy RUEC S
My (0) =e exp [u (\/ﬁ o 6 +
62 i3
= exp (—? — m + - ) ; (2.9.¢)

T u— oo, My (0) — e=/2; B, Y RAFHER BT MR E, N 2 w41 i
i, HISEMTTERA p.
2.10 BEHIAE X RIRHMERECH

Mx(8) = —

14602
k x H‘Jdﬁﬁ%fﬁﬁ%{ #H’ﬁﬁ n Br4E. :
B px(a)= / M (8)e™%2dg = = / ‘1:°j_99‘gdg= %e—m,
0
_ 71:1 i n_—|z| _ 0, n=ﬁﬁ)
mn = BIX" =3 [ aneelas {r(n+1)=m, ok

—C0

2.11  FHAMERFOHERIER 5 Bri 6 Br RFEK AR
B EEB-THEMHIER v. R (24.4) X, ERFERETRRN

My (6) =1+ Z (19)" (2.11.a)



FeE BHANERE T
4 Q= 3 0, R TR bty (0):
InMy(6) =In(1+ Q)= Q- 3Q*+3@° — 7@ +:Q°— . (21Lb)
REE 6 By,
Q :%mz(w)2 + %ma(ie)3 + 21—4777,4@0)4
3 llTOm5(i9)5 + 7710m5(10)6 oo, (2.11.c)
Q@ =7mB0)* + gmamy (i0)° + —m3(i0)®
- 2—14mgm4(10)6 e, (2.11.d)
Q3 =%mg(i0)6 +--- (2.11.e)
¥ (2.11.0) R ~ (2.11.e) KA (2.11b) K, 18
In My () =3 ma(i8)? + 2ms i6)°
+ gz (ma — 3m3)(6)* + = (ms — 10mams) i6)°
+ %O(me — 15mgmg — 10m2 + 30m3)(i0)% +---.  (2.11.f)
ted (2.11.f) R (2.4.5) K, B
In My (8) = g:l ""n[?/] (i6)". (2.11.g)
REH ElY™) B m,., B
ks[Y] = E[Y®] — 10E[Y?]|E[Y?),
ke[Y] = E[Y®] — 15E[Y2]|E[Y*] — 10 (E[Y?])* + 30 (E[Yﬁ])“. (2.11.h)
XEHRY = X — pux, kn|X] = ka]Y], n=5,6, Al
k5[ X] =B[(X — px)°] — 10E[(X — ux)*|E[(X — px)?],
Ko[X] =B[(X — px)°) — 1BE((X — ux)|E[(X — px)"]
— 10 {E[(X — px)*}* + 30 {E[(X — px)?]}" . (2.11.4)

RIFH, B E(X) BH m,, AIH

k5[ X] =ms — 10mgmg — 5mymy + 30mym3 + 20m2mz — 60m3mg + 24m3,
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k6| X] = me — 10m2 4 30m3 — 15mamy + 120mimams — 6myms — 270mim3
+ 30m3my — 120m3mgy + 360mimg — 120mS. (2.11.j)

2.12 X My BFEANMENZR, & TS
X5y BIAM: < XY >= E[XY];

X W | X |=v<X,X>=EXT;
X5y MES: dX,Y)=|X-Y|.
UEBA:

(1) d(X,Y) 2 0;

(2) d(X,Y)=0 [BXH X =Y;

(3) d(X,Y) = d(Y, X);

(4) d(X,Y) < d(X,Z)+d(Z,Y).
(1) dX,Y)= X -Y]=E[X -V >0
(2) & d(X,Y)=0,d(X,Y)=||X -Y| = \/WT 0, X =Y.
MR, &#H X =Y, dX,Y) \/E[(X—X
(3) d(X,Y) = VE[(X = Y)? = E[[Y — X)?] = d(Y, X).
(4) #(X,Y)=E[(X -Y)?] —E{[ (X -2)+(Zz-Y)P*}
= B[(X - Z)*) +2B[(X - Z2)(Z - Y)| + E[(Z - Y)?
=d*(X,Z)+d*(2,Y)+2E|(X - Z)(Z -Y)).

ARt FL AR AE R,

E[(X - 2)(Z-Y)| < B(X - 2)(Z - Y)||
<{El(X - 2%E(Z - Y|} = d(X, 2)d(2,Y).

d*(X,Y) <d*(X,Z)+d*(2,Y)+2d(X, 2)d(Z,Y)
= [d(X,Z) +d(Z,Y)]?,
d(X,Y) < d(X,Z)+d(Z,Y).
2.13 WIBENZR X 5 Y BREMEFRE N
M) ples) = 7z 1<my <o

1
(2) p(z,y) = 2 +y? <1
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(3) p(z,y) = y?evU+3) gy >0.
XL EJLFMERE, Sk X MY FIASMEREERE, AW X By BEAH
FFNIHAT.

[ <]

1 1 1 o
® (1) px(zx) = / xTyE y=r3 py(y) = 2 X,Y MEMAL.
(2) px(z) = / —dy ==v1-22, py(y) = - 1—y2

—/1=22

= E // zydzdy = 0,

z2+4y2<1

X, Y AR, HAML.

2
(1+2)*

(3) px(z) = / yle vU+e)dy =
0

o0
py (y) = / yPe ¥I+a)dy —ye V.

0
o0 00
Blxy] = [ / PV D) dody = 1,
0 0

X,Y #3%, Bk, WAL,

214 X MYy BENEGHEMESAOSHENEZR, EH (X+Y) 5
(X —Y) BMSLE.

B E(X+Y)X-Y)]=EX’-E[Y?=0.
HT X +Y, X - Y #ERNER, ARG

2.15 X, i X, REARAZHENRIMEIER, Fa0FE

E[X?] =4, E[XiX;]=2, E[X}]=09.

(1) Kk X, 5 X, MKEHREZRES S HEUDSMEER, DK XX, K
FNBRE;
(2) EXZRE
Y1 =2X: - Xa, Y2=3X1—aXy,

e o BATER, Y1 5 Yy RIRSLH.

Xe _ BlXaXs] 1
i (1) Ox; =2, 0x;=3, Px;X3= BXX = [ = 2]=_

0X,0X, 0X,0X, 3
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HHh X1, X, REEHERE, iTH
P(-’Bl) = :

2V/2n
R (2.6.28) R, 5

o,
=

e

-

p(za) = 3¢12—n

]
xr1,T ex 92? — 4 +4x2}.
p(z1, 22) = 8\/_ D[ — (927 122 + 4x3)

M (2.6.11) K, Tﬁﬁ%ﬁi*ﬁﬁ%)ﬁ

pX1X2 (wla xZ)
Px, (372)

9 1 1
:Vexp [‘ (6_4 BT Rl T 2)]
(2) E[Y1Ys] = 6E[XZ] — (3 + 20)E[X1 X2] + aE[X2) = 5a + 18.
4 ElV1Yo] A%, 018 o= -3.6. TEHEET, Y1, Yo BAMKH, XE K BA &K
M, FrLEATR IS,
2.16 WHHZE X 5Y MEKEMEERR

pXY(x’ y) = Ce—(z+3y)s z,y 2 0.

R X 5Y BREM, 3K X >V KR
B W8 2.16 Fios.

Px,|X, (931 |z2) =

A Y=X o B0 -1
C= { / / e”(z"'ay)d:cdy} = 3.
00
X>Y o0
3/e_(z+3y)dy =
0 T o
AE 2.16 3-709_("+3y)dx gt
0
BEH pxvy(@,y) = px(@)py (y), FTEL X, Y RISLHK).
Prob[X > Y] = 3/dz/e"($+3y)dy = %.
0 0

2.17 FEHRR X 5 Y KEREBREZA

1,2 2
pxy(z,y) = Ce 2% +V3ay—dy y  —o0 <&,y < 00.
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SRR X Y RAGBEBER, el ZMExRE
B X, Y RECARE AN, BE (2.6.28) B
1 1
ox(L—rky) = o3(1—pky)

EXEE=ATT R

pux =0, py =20, =4, oxoypxy = V3.

3
ox =2, oy=1, pxY = —5

[FIHE, 148 (2.6.28) R, C = 1/(2x). LWEMEZRE R

2

1.2 —1
TR Y,

e

1 1
px(.’l?) = zm ) PY(?!) = Ee

i EN
Kxy = ox0ypxy = V3.
H—MAEEERD):
oo 00 -1 1
_ —1a2?+v3zy—4y? A
C I:/ / e 2 d:rdyi| B
—00 —00
17 1
— — 1224 V/Bry—4y® . — 1,2
= — e 2 dy = e 8
- 00
py(y) = i ]oe_%z2+ﬁ’”‘4yzdx = Le_%yz.
21 V2n

2.18 PBEHZER X, 5 X, KBEMEFERECH

1
Px, X, (1, 22) = C(A% - :cf - kzg)‘s‘%, xf — k:z;% < A% dm==

2
R X) BIAGHREEE L.

B XTEEN 21, 20 WREHEEY — /(87— )k < 22 < V(&2 = )7k,
[

V(A2—32) [k

PXx,y (321) =2 / pXJXQ(xlaxZ)de

(=]
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=2¢ / (A% = g2 = kx%)‘s_%dzg
0
(A2—zi)/k 1
1 kCCz 6-3
=2C / (A% — z2)%~2 (1 - —2332) dzs.
1

A2 —
0

& o= any| o, WBGER o) I 2, B

A2 — g2’

1
1 2 _ 2
px, (1) = 20(4% - 2)=1y/ 22 /(1 _ 2P idz = O (&2 — 2.
0

E—HEH O TP AHHE

A

/

—A

P B(, ) & NIERH, HE S
1

B(u,v) = [ 711 —¢t)""'dt, w,v>0.
/

2.19 PEHIZER X 5 Y HBESMEEEREHN
pxy(z,7) = Ce W) o<z <y < oo

R X 5 Y BREML.

~1
-1
i = (Az_@adm] [wen (Laer)]

® WEE 2.19 iR,

Yy

06 -1
/ dy / e—<z+3v)dz] =12.
0

0

4 C =
Y>X

oo
px(z) = 12/e“(”’+3y)dy =4e™, 0<z<o0.
T

NV

(0]

e~ @t)de = 12e7¥(1 —e¥), 0<y< .

Yy

A 2.19
PY(y)=12/
0

B4 pxy (z,9) # px (@)py (y), X, Y AHEIIL.



