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3z A& (Moment)e] A3 AHA

sgdstm £83 F A 3

2 o

Z &% (method of moment)ol& BWF Xo Hgoldd 7IHAE o|&3ld ¥ 4
& ZolRE HWylolth. grlA HEWe] o] &5 A wWlFE HE L, 33 HEE
o ¥ HAE vudPrh WA, Kagano] Y5 BEHT. &% 34 FRHEY A
2 A7} Bayesian 299l 32} A% 3 S (posterior moment)3 A% T (posterior)?] A
FAAE ANEAT. a8, AR £ Z(natural exponential family)olel X = FH 2 3H H o
g 32} Ei’ﬁg——] AL Dolrr] 93] G4 (simple function)?] FHZ H=35
for, AFEEL F o HEAA Bt

o

1. w7

A&Momenel@ W% Xo ®ael U slu@e AFeo dud, Eres
F(X)& #% 2894 Xol dste E{(e(X)) = [ ((gx)))dF(0E g(X0 »
A4 E(-th moment)oleheh. B3, gN) =29 m,=E(X")= [ x"dF(xe& 93
§4 73 HE(r-th moment about origin)ol 3L r=19u m,=E(X)7} 9t} e
B8 45 g o deted r,= [ (x—0)dF()E a®AS 7248 (r-th moment about

a o)zt o a=EX) °l8 u,=E{( (X—EX)" }= [ (x— B(X)) dF(x)

g Hd E499 723 E(r-th moment about mean E(X))e¢]&}3tc},
TAGNA HES o] &3 WYL BT FAFAI =Y Bad R4S
2¥9 ojd HEEY #L FAHI}E WYPoz olfIT. ASES, “*—J Ao
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&3 %

flx, 0 kA B 4y, 05, 8, 7F { 6%} HEFAAE o} g} o] ZE=rn
a7},
b
ﬂr'(0)=fa x f(x%0) dx, r=0,1,,7; =k

w, (8= m, ,r=1,2,,k . (1.1)
A7, m, = AHREH #¢ #2348 (r-th noncentral sample moment)©] 2 gt}.
2 &% (method of moment)& 7 FALE Z1 Jow A7)o FHE =85 94 Hdd
Foll gttt E FES FE3E HFAANAME e FHAAFET vladto old BYH
g8 RESo] 2 AIEFTY AFHY K= BT HAEH HA o1BE F JYn
T3 FHe derds Ha QUUd opF7A EAAHY WHoz oA gtk Karl
Pearson(1857-1936)2 ofeig} 22 T HES Z2E B¢ FAFEddA

2
P(x; 9y, D2, 01, 02, A1, Ap)= ;;.'lpi g:(x) ,

2

g,-<x>=—0#2=;exp{—;’(‘—;i)4;)—}om. (00)? (= (0h2 A& @ol &
Fold ; Egu|7}t Fold F 9loeng o]EHOoRE ok Fo] oY FH=(FEEENA)
z7o] BEHZR FaME HEYo| & 71E 4 b2 8ok Pearson 9 Systemol] w
29 (Pearson < BXE 12714 €2 BH3YS) Type IVE 4742 HEEo] 875H,
Type III( with unknown origin)& 3712 JEES X §39, Type I ( with know range
limits )& 2749 HEES zZt=dn ¥w3id QDAY ZASode k=4d9 ojggr)
Type 18] TAola}d o EHo] ¥£&H ). Pearson System? x7] ALY HE 9 ZALH]
= Elderton(1960)°) 9j8] @3 =31ewy, %o Elderton 3 Johnson(1969)9] 2l&) 35 o
AoHE 1.1]

Tchouproff=(1918-1919)9)] Bio—metrikai] 4

(1) noncentral®] central moments(EE# 2]z (A &o)4) HIHE=TA

(2) m oA 8x7tAle] HEE

Q) E(m, —u,)(m,—p N m,” — p.)};

@) E ., ., r=2,3,.6;

&) E ., v=1,2,3.4, ;

©® u#,(my), r=2,34. ( p4( my)= order7t #n o)W 387 ALE
FHZ el S BRI,

il
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32 HEY HFH ¥4

Pearson 9] System

Type Density Support
L 1+0™1-2™ —1<x<1
VI 2" (142 ™ 0<x< 00
v (1+x2) "exp {— vtan “(x)} —oo{x{ o0
Normal exp(——%xz) — oo x{®
11 1-xzH" —~1<x<1
VII (1+x3 " —o0{x{ 0
111 x"exp(—x) 0<x{
\ x ™exp(—x 7Y 0<x{oo
VIII A+x)™ 0<x<l
IX (1+x)™ 0<x<1
X exp(—x) 0<x{ 0
X1 x " 1<x{0
Xi [(g+2)/(g—21" —g<x<g
[E 1.1]

ol $tA  Thielex Semi-invariants(or cummulants)& -°-8-3t Hg&< EdL I3
AR e 2Ee e ot & EL(m - 0 )AA aTiRe 609 B
o2 FAEWN). d71AM, po] HEES B kW FAHANZZ

1+ ¢ a+ uz'—zal—z-l--" = exp{ kia+ kz—%ii--" }i Yetd & 3, FFEREd
Me(dddsoldal ofyrA]) 22told FH A& 0 o €rh Thiele® k,, k3, =

rolx

AEd oA ZAF2 99 (free), { k,| k, } r22% YA F scalel A freedttta AF s
AT °olF 1981del Halde Thiele®] Z#E€ Gram-Charlier?] J4& ol&39o
cummulants & X #&HAT. 19251d Church® Tchouproffel W¥H& o]&3td m,
(noncentral and central)ollA Mg 4719 HAEES FUd. Sophistere 1927\ 39| GammaX
AD (y= yo x exp(—x) , 571} 2074e) BBS /X D)02RE m,o BEE 929
=], ol® Pearson® Type VIZAo|A 4709 HEEE ol &sl%th

2 =fodA ol 82 HEE A FoA 3AHESY AYH HAL vnstuz &
o EE2gded #E 3x FE HEY HAYAHY AHFL Kaganol ¥ on, o w
BayesianZ $-oll 32} A}$ A & (posterior moment)3#} A}E 3 F(posterior mean)oll t&] A&
de ATsAT. olgt AR AFF olg A 3AHE AYH AL FEHRD, AT

wxoe BA4E HolnAe
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2. 3% &g 4¥A vu

AA, ERBFARG 3% FEFHEL AAARA. X, Xo,, X,& EXUS F 2
e A& 2229 EEo|gata,

_X- =(X1++ X,,)/?l, S2=M2= ]:Z(X]"‘_X)z/n, M3= ZI(X]——X)3/7’I

Linnik(1970)e]l W2® >30]x E| X ;| 3¢o0 o®,

| E(M5| X) = const @.1)
2 Gaussian ¥X F& 543X+ AS BAoh 28y, Kagan(1990)2 olgs} & A
P& FaM QDAY 222 2R AF%e X dos M¥Hoz JYegos (2.1)4
< UWEAAY.

o
>

Theorem 2.1 Let X, X,,-,X,, #7n=3 be an independent sample from a df F

with E|X;| (. The relaion E(M3;| X)=ay+a, X for some constants
ag,a1¥0 holds if and only if F is possibly shifted convolution of Poisson
distributions Py(4,4y) and Py(—4,2,) concentrated on lattices
0,4,24,---,and, —24,— 4,0 and having intensity parameters ‘A;=0 and 1,20

respectively.
Proof. See Kagan(1990)

EA, 7124 Bayesian A%l iz AR X=0+¢e olgsn A7A 4=
(location) EF0]31 2 QAgo]w M2 =yo|&t3lAlk. Diaconis & Ylvisaker= &2 4
Tt 00] ofYAY aR9 HEEC] oA EXE HANRA LEud, 9o EX9 AL
FAETE E(G1 X)) A¥Aol o AHPAEEE AATTUE RS W o8 HAANA, ¢
9 6o RE EXES
1) E(61X) & d8elxn
(2) Var(6| X)& qudratic o)A
3) E{ (6—-E01X)° X} 48] S AL Bolz,

)¢ )9 =1L AAFTAY EHNAER dBAde] oen EG|X)= 6 9 AAREE
(9] X E REGgE) A2A%7)d SE3tE AL on 3o
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32 H &9 9T YA

Theorem 2.2 Suppose E| 6] 3¢oo is satisfied. If
E(0) X)=ag+a X, E((6—(0]1 X)) X}=cyt+c X,

where ao,al¢—é, Cg,C1¥0 are constants, then JI and F are possibly shifted
convolutions of Poisson distributions concentrated on lattices 0,4,24, -, and
—24,— 4,0 respectively.
Proof. See Kagan(1992, p36)

AR, A2 4=Z(Natural exponential families)o] A X359 EAL o839
gt 3x HES T deH o FF2 (F, EATFS FES

4 42e e ¢ & U FE [ exp (90dF(x)<o® BEHE R'ANN Borels

2
22|
r.m
e
£
i
o
rir
i
2
ot

T3tz 714 @, (Osint @]9 Fe ot} & {F, 0602 A4 g,
dF o= exp(6x—¢(0))dF (2.2)

oq71A ¢(¢9)=10gfexp(0x)a’F(x). |

wd X7 BE Q2E ZE HEWFFD w(O=EX=4(0), VarX=¢'(0)de

gg ofe ulolth W E(X—u(0)’% u(6)9 simple 345 E& Hold £}

Theorem2.3 The convolution of two Poisson distributions F= Py(d4,1,) *P,(—4,2,)
where 4>0, 4,20 ,4A5>0 is the only distribution that generates on NEF with

EfX—p(0)*=Eo(X—¢ () =ay+a,¢(6) (2.3)

where ay, a, are arbitrary constants and

)

¢(6)=7% exp(V a,0), — Ve exp(—\/—aﬂ)—z—‘:é, ( ¢y, €1* constants).

Proof. We rewrite the third central moment of mean as following E (X _EgX)3
=E,[X*-3X2¢' () +3X(¢'(6)%—(4'(8)%].Using the property of pdf under

(2.2), we know
f exp(6x)dv= exp ¢(6). (2.4)

We differentiate each side of (2.4) with respect to 6, then
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&3

f xexp(Ox)dr = ¢’ () exp(#(0)). Now, we get expectation of X

E o X) = [ xexp(6x— $(6))dv=4'(6). 25)
We differentiate each side of (2.5) with respect to 6, then

[(x= ¢ (9)x - exp(6x—' (D)dr = 47(0).
So, we obtain the expectation of X 2 as following

EfX%= fxéexp(ﬁx—¢(0))du= ¢ (O+ (s (N (2.6)
We differentiate each side of (2.6) one more time with respect to 6§, we get

[(x— ¢ (8)x%exp(6x—$(0)dv= ¢ (6) +24 ()¢ ().

Thus, we get the expectation of X 3

[xPexp(6x—$(0)dv = ¢ (0)+24' (08" (O)+ 4 (ONF (O +8(DD (5

=¢'(6)+36'(0)¢ () + (4 (8)°.
Using (2.5),(2.6) and (2.7), we obtain (2.3) as below

EfX—Eq? ={8¢"(0)+36 (08" (0)+(4'(8)%
—3{¢"(O)+(8(0))*}¢'(6)
+3( ()24 () — (¢ ()3

=¢"""(6)
Therfore, ¢ '(8)—a ¢’ (D =a, .

By differential equation, we get the form of solution as following

¢'<e>=coexp(ﬁie>+clexp(—fa_lo>—j—‘l’,

#0) = e a0~ exn(—V a0 = 6,

where ag,a,,cy, c; are constants.

348

o
—

2ol AME uiet Zo) A o) 3188 MYA o] Robustshd: RS
s90d mige 2EE 2Astd Hg 44 2¥ 4 UL Fow, o=
X;=0+e;, j=1,n(ne& Qg9 el g =PI HE5d
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33 A& HFH HE

E((6—E6] X)N3| X}7t A84e 2= A% #8 & g Aotk olg TEuY
AFEAGe A% gIYH JAL ol43td WUAE HFL l
4 9lg Aol © Yolrsl uuRYe) Ao dFSVTA RIYYY] EXE
bl 2e AT WEor ge 8o Hyg AgsE vlolth

AT
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