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SUTLTSTHNORBEDHOBERL V57 OEE
WHKRY #E WE B (Hiroshi Maehara)

13U

GO LTI CRULBEREEFNEBHEETEFLO2OPELEZ >R T
Z.n HOEL 1,2,...,n 832FL2Y 5T OEDEMTIEE g=1-p (0<p<l)
TEVESRBVDOYSTHUE n BEE p OF VY LT IFITTHY Gn,p) TE
HhEhd, CHLEZMUVBHBBEETEFLTE. BUDRKITE N 23D, 1,2,...,n %
HEETERETI TS (7)) —N HONEEEELEVEIDTS 3. Bon”y
57 Gn,N) TEDLEN S, n BAEL N= (5D p &5 6n,p) & G(n,N) DO
BRREE RV, \

Erdds & Rényi (19680) I N Z2RKELU TV EED Gn,N)DOFIEHI(n—>00)
2 HEEZL Cevolution” ) DOWVWTHULHANRTV S, &AW N=N)D order

(k-2)/(k-1)
n RRZSE Gn,N) R k OKRBEHNB L. Ek

N(n)=(1/2)n log n + cn (k)
BE GN) WRVTOEREZR>TLES. |
p=p(n)—=>0 (n—>00) DIFEDG(n,p) OEBADES T 5T OEBOHITH (n—>00)
HBARXODVTIALZLOMEND 5. (&AL Karonski (1982) BA k. ) T T
W B0 WEBARWEROEEX. G,p) OFERS 7S TOREAFRCODVWTH
BREBOhIERERENRS, i Kk DV T0OB5E TXXMUT Gn,p) OFHER
nTSIT FU)x@th?ﬁ&ﬂilutﬁ% S OOEEZy=v(D)ET S, Fha %
Gk, BT OB Sm& B 5HEE, !3 2 G(k,p) H {1,2} 2ELELT T
DOB3 T EFABMIRERUNEERELT S,

T azfae(v-pu)/0 WEEGH(h—>e) CEEERART S, 22T

n 2 p{ a—pj k-lJZ
p:=( )a, g = — — 1
k 29 L (k-2

REZE.p=1/2, TRHB kK OINTORODEFLT S &



k-3 k(k-1)./2
a=-p= (k=Dk /2

1B PE-T 25k#4 Bo v WWHEMRKERSET S, ULHU k=1 D& X
BE5hbholah,

Tok—K v(I') BEENCERSFHRURVEOIBRUB K OVST70E T
BHEEPESIPDBREDLP O,

ZOEMHIE Maechara (1980) THoNLHEALHVTHBEICIHETE 3,

= @i ,
HAKEWROEESR N U r BEEKET EZ, N DFNTO r-subsets A Wi

UT. X(A) 25 5MEEMETERINLHBOFEY 2D DBEERE TS, &
NUTO3D20ORBEFRT,

(a) COHEMRED r-subsets A,B,...,D N WU THEFE EXA)---X(D)) »
FELU. EEOD bijection m N => N WZ@WUT

ECXCAY -« XC D)) =E(X(A)-+-X(D)).
(h) (AV--UBN({CU--UD)=¢ R

ECXCAY - X(D)) = E(XCAD++-X(BIIECX(CY=+-X(D)).
Xt (@) OTF T XA, X(B) DIELE Cov(X(A),X(B)) & 1ANB I OFEK L%,

FANB Il =m D& E Clm)=Cov{X(A),X(B)) &BL Cm)#0 %5 m OB /MR
ET 3,

() TANBU--UD) I St T. 1ANBI<t,..., 1ANDI<t BB
ECXCAY+=+X(D)) = ECX(ADDECX(B) X (D))

W WEEEH XQ) AN OFXTO r-subsets B ) oW T ED@(D)
() BRYVRDETSH, ZDEX

s(n= = X)) Gk {1,2,...,n} OFNXTD r-subsets A &2V
EBE (S)—p)/ 0 WEHIENKELERSTRIEDS, 22T
2

n 2 2r-t
u=(J6, o° =[cn” 1/



31

Z DML Moran (1947), Moon (1965) THWVWa hAhERE—BILLELDDTH
3, ChOFHHESETERX S EIZT 5,

3 THOIH

B2AKE2WR N 2EREGET S OFE p © (BR) 25 LT 5T % G(oo,p)
TEDHT, (N O 2-subsets DRIKFITEESEH» S G(oo,p) WEHHOWED p @
MR Bernoulli RITOBBERBZZEWTES, ) ¥3& Gn,p) & {1,2,...,n}
OFHT 3 G(o0,p) DWAY I TEHAUDBDTHSB, T N @ r-subset A 3L
TAOHFHT S ((oo,p) ORHBT ST R GA,p) TRHU. BEEHK X)) 2. B
U G(A,p) #8 T OREFABZS XD =1 FbRFAE XA=0 R31DEUTE
F#T S, 75 XWEIFHa R OA-HHFRIEOSEWRERT. HorHHED
@M EHERLT, T v=v(I") &

v == X(A) Gk {1,2,...,n} ODFTNXTD r-subsets A 20 T)
SEHDINBIEWDONB, Haa {i,ilcN WHTIREE p T G(o,p) DIWER
ZPS IAONBI<2,..., |AND 1 <2 723 r-subsets A,B,...,DC N 2DV T. X(A)
TR X(B)--X(D) Wi &Y.

ECXCAIX(BY ++=X (D)) =EXCANECX(B)++-X(D))
7%, EoTIANEI =2 23 AB 12T Cov(X(A),X(BY) #0 % H&M(c)
BYOBEDZEWRRS,

TR CD=/D(a—B) ERBIERBRED. AB 2 AnB={i,j} 2%
r-subsets O3FE T 5, {i,j} M G(oo,p) DWTHZEVLIRBDT TD X(AX(B)
OEHHHEEZE M B REUVL, v & Gk,p) BT {i,jl1dhRbEU
REE Gp) BT OREAMERZWELT S, 2O {i,i} # 6k,p) @
BTROVEVSRBEOTTO XGOX(B) OXHFNHIAHEL 7°* KELVL. #-T.
EXCOXBN) =pB*+q7r* TH%. £ 3P a=pB+ay TdI3ho.

EXQAOX(B)=pB*+(a—phl*/u,

Cov(X(A),X(B)) =E(X(AIX(B)) — ECXCA)IECX(B))
=pf +{(a-pB)/a—a’
=((1-)a*=2pa B +p* B +paf*)q
=(p/0)(a—B)°



KoTs a#PRrs ((2)#0 T, FRBEHeMIZ CO=C1=0 THSH&. @l
OV EEBBFINS,

A K
I PU¥ k OFIRTORDEGDEE, a & LRRDTHLD. HAKEG V=
11,2,...,k} 232237 K O2EAOHEKE k' ° THshrsHs M

\‘ k-2 k-1 M-k+l k
a =k p g (M:=( ))

4

THB. £k ke O {1,2} 2BLL2BAROEKE b &T5&

k-2 M-k+1
B =bp q

ERBZEDTIHNE, R b BRDES. VORAEE X T 1 2842 28
FRVDOREV.X RTHEERETHERE VX 2THAEAETEAREE {1,2}
TORVT. ke ORIEFBATE {1,2) 2EBLIOEINTHEDBFEIEHTE 3,
X1 =) 2% X XWHULT. Br5>¢E

02 k-j-2

i k-i) izl
DEEAPIEN B D 5.
k=1/k-2\ -2 k-j-2 (k-2)1 2 ke-j-2
h = i k-j) = > @ — ] (k-j)
J=1(J-l) b G-D1(kj-D1" !
1 k! Jj-1 k-j-1.
MO

= Z——
k(k-1) JrCk= )t
ZZT /R (Moon 1970 p.15)
1 Kk T B | k-1\ k-s
——2< \) Ja vesls =( k
S! Jio..js S'l

(FOWE jot...4j. =k RABEBKOH (ji,...pj) DOV V3 E. SO5E
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s=2 T
k-2 k-3
b = (k-DDk = 2k
k(k-1)
EidB, 'fio‘t
k-3 k-2 M-k+l k-3 k-2 M-k+l

B = 2k p q ,  a—B8=Ckp-2)k p q .

5 O

zi= S — )/ o OR/THELERSH NO,1) KETLZLRFRTI.
z(n) OFTXTODRED moments % N(0,1) @ moments KHKT B ERFAE &K
Vo (Kendall and Stuart 1969,p.115 2R &)

[1,01:={1,2,...,n} @ d O r-subsets A,...,D CHU ECXA)- 8- (X(A)-
8)) 2B EQA,...,DTFEHLT, ¥5& Sy—u @ d &RD moment (i

p(d)= = ECA,...,D) |

GFR[1,0]0 4D r-subsets O (A,...,0) KOWT) EXhENB, 22T

g(d,m)= = ECA,...,D)
Au...ub=[1,m]

(Folg Av...uDd=[1,m] %25 d O r-subsets O 4,...,.DZ20T) &BL
. HMHEOEH@IZLY
pld= = () g@,m
m

ERB, T pu() 2 n OZHAEAREZOXREKI

degCn (d))= max{m:g(d,m) #0}
TH%. L. TORPROPVTEZL S, £73 AB,...,D0 2HH[L,m]T. EA4,...
D)# 0 72% r-subsets ¥ 93, $h A,....0 D22 LEHBBRAEEELE T
U, Br38 s (22) HOERRKET S3tER s-BEXEMII LWL LD THEH
BOXRB@OMPE. AB,...,D OD¥hD t AULOSETRETRTAERIRL,
(XBHRT L EQA,...,0)=0 &35, ME>T nSdr—dt/2 T deg(u(d)) =dr—
dt/2 ERBZEBDOMB, EF n=dr—dt/2 PEVI2EEXE. AB,...,D T ©
Thdy Bro>E t HO2ERXRE A, 3ExX. 4ET. ... FUFIRL, THW. A
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S B,...,D OENM1IDE t HOTEXBFURTAIERER Y, U TANB I <1,
ceey TAND 1<t 2. () &V EW,...,D)=0 ERS>TUEIDETH 5,
EHRIZ B,C,...,D DENFThiED 1 20EARE tHDOXxEHREIT S, 2F V. n=dr
—dt/2 2o {AB,...,D} & t HOTEHRETS "X o iohZBFens,
COBE Jd WEETRFRERS RV, B2 d=2h T. {A,...,D} B t HoxE
HETZL52"4"0 h HRABT 6N B3RS, m=dr-dt/2=h2r-t) T. Tk &{#
(@M &Y EQ,...,DD=C)" Td%. CD&H3% {AB,...,0} O

1 Ill_[ ((2r-t)i)(2r-t)(r) _ 1 hQ@2r-t)!

2"h! i=1\ 2r-t t 2"h! tH(r-t)1]0

T, $->7T g2h,m & Zhiz CRICH)" 2T LBOERB, B2 (@) »5
(2h)! {C(t)n“" ]

r

n
1 (2h)  ~ ( ) 2h,h(2r-1t)) ~
pa o~ { ] )

2"ht Lt Cr-2)1]°
&2T w(@2h) /o2 — (2h)!1/(2"ht) (n = o0)
T £k d PEH 2ht]l O& FE deg( nh+1)) <(2h+1)Q2r-1)/2 THoRh o
p@ht) /gt —> o0 (h = o0)

ERBIEBOINB, DL zn)=W)-n)/ 0 @ moments LT RTIEHE
ERBAO moments WNET 5,

G BhHhl

Froxic@iER2% 6n,p) ORAFT I ITOHEKOHFHESFT I OVTHEE Y
DZEWERS. COBER. a%k Gk,p) ORABY I TLEBLERE LSBT Ox
OEHBOHEFBEL U B2 Glk,p) BB {1,2} 2ELEULT. k,p) ORI T
ERABMZRB I RT OXOEROEBFHEE FhiX KW,
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