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oj € @(] = ]-727 19)701 7é oj for VZ?J(Z 7é ])} (2)

0oo00000.000 e0 F(z;,) 0000000000 00O00 jO000000.
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0 g
00 F(z0,) 0000000000 H=|J{ mF(xlf;),yeT, ,000.

g=1 | j=1



DEFINITION 1 For any H(xly), H(z|y*) € H,

ij (z6,) :Z F(x|0%) (3)

= g=g,0000p00000 m; =7%,,0; =06

O00,HO00000000DDOO.

J)’

4 FisherOOODODOOOoooon

Teicher(1963) 000000000000 O,000000000O0O0OOOOOOOOOOO (I(y)>0000)
OO0O0000000. 000 FisheeDOOODODOOODO.

o B
log h(X \'7) 7 log h(X1y)

I(v) = E, 3y

TueoreM 1 00000000 ¢gO0O0O0000. O0000000O0000000 uy, 00 O’?DDDDDDD
ooooooooo,00000000TI,000,000€l,0000,I(y)00000OO

5 Uooon

Inth O Fg gooooag, 8/8’% = Bi, 82/8%8% = 32';'7 83/8’71"73"}% = a”k L(’)‘)D ooo, M, = {’)’ €
Ly|L(y) = L(y™),y"0 MLE}. Ty(yo) = {(n,0) € Ty|H(xzly) = H(z|yo) 000000000000 0O0OO
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oo a.e.

(C2) 3 M () s.t., |0jh(zly)] < Mjr(z) for Vy € Us(¥°) and Eyo[M;iu(X)] < coa.e.,

0 0 0 9?2
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VF(y°) =) 5 N0, I(y)7). (4)

00000 gX)e LY (P)DOOO,
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gogbobuoooobbobouoooobobod
OO0 ooooooo

1. 0000

00 pln,(1n, =(1,...,1) (n; x 1)000 021, (I,;n;00000062:0000)000 ny
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B (/o1 i
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Dmmzm+4ﬁ>6,Cm:2“meﬂrm4m/{#W9N@Nr+m—2vm}.

n;+2N;)(n;+2N;—2 n;—2)(n; —4 n;—2
Tia = ( (nzg-Q)”i ) 1 Tib = (ni+2(Ni—4§Eni+23Vi—6) 1 Tie = (ni(-‘t-QNi)—4) . (3'1) nooooo
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(nj —1)(n; —2) { ~ (nj—1)(n; —4) } < (ni —1)(n; —2) B o,
(n; = 3)(n; + 2N, —=4) > (= 5)(n; + 2N, —6) | = (m —3)(ns + 2N, — 4) Li#7)
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Fang, K.-T., Kotz, S. and Ng, K.W. (1989). Symmetric Multivariate and Related Distributions, Chapman
and Hall, New York.

Shinozaki, N. (1978). A note on estimating the common mean of k& normal distributions and the Stein
problem. Comm. Statist. Theory Methods AT7(15), 1421-1432.



On parameter estimation based on the contact distance for certain
superposed Neyman-Scott cluster fields

ooooboo oo o

1 00

O00000000O00000 (intensity) 000 mIOO0OODOO0OO0O00O0O0O0O0OQO Neyman-Scott O
oboboooOobooooboobooooobooog.

Neyman-Scott 00 0000000000000 O0ODO0O0OO,2Q00000000000O00O0DOOOO
ooob. oobooooobobobobo,bobobob0bDOobDobDOoboooDooDoboooob. oo
O, Neyman-Scott 1 000 0000000000000,000000000000000000000OO.

000,00, Neyman-Scott 000000000000 00O0OO0OO0ODOOO0ODOOO0O,PAlmOD0O0OO
00000000 PAlm OO0OO0DOO0OO0OOOOOO ([5). 0000 PAlm 000000, 0000000
boboooooboobooog,0bo0ob0o0obobodb intensity 0O00OO0O0OO0OO0O0OO. OO0OO
00000000 0oO0o0ooooooooO,oon AICOo000O0Q0 Neyman-Scott OOOOOOOO
oboocooOoboooobooobooooooo.

0,00  PAlm 000000, 000000000 (mtensity 0000)000000,200000000,
go,0o0o0o0obooobooboooooooobo,booboobooooo0oobooobooboooooon
0000 ([8)). 000,000000000,00 PAlmO00O0O0OOO0OOOOOOOOODOO.

0000,00000000,00000000000000 4o000000000O0aO.

2 0Jdoo

00,0000000000 ([3).
mO0000000 X; 0000000000000 X0000000,000,

go,0000000000b00004.
ooooooboooog:

m

Zaizl, 0<a; <1,
=1
000,a; 0 X O intensity 0000 X, 000000000,
00,00 PAm 000000000000 O0O0OOO00OO0D0O0O00OO,000000000000000
0000,0000000,00J-000000000.00000000000 intensity 0100000 a; O
00 NNDOOOOOOO.OOO,000000 F,0000000 GO0 J-0000000000 ([1)):

F(r) := Prob{dist(¢), X) <r}, Vr >0,



G(r) := Prob[dist(v, X\¢) < r| {¢}], ¥r >0,

_1-G()

= i=1,... F<1
J(r) 1_F(r)7 ? ) ’m7 < )

000,dist(y,X) 0000000 locationy 0000000 XOOODODOOOOOOOOOOOOO.
O,00000000000 intensity 000, 00000 Poisson D000 intensity 0OOO0ODO.
ooooobo,NNDUOOOODOOODOOODOOooobDoooooooboobobo,0obboboo oo J-
ooooooooo. 000000, 00 NNDODODOODOOOODOD ¢ 000000000000,00
OO0 Neyman-Scott 100000 OOOOOOOOOOOOOODOOOOOOOOODODOO.

oood

[l] BADDELEY, A., BARANY, 1., SCHNEIDER, R. AND WEIL, W. (2007). Stochastic Geometry Lecture
Notes in Mathematics 1892, Springer-Verlag Berlin, Heidelberg.

[2] NEYMAN, J. AND ScoTT, E. (1958). Statistical approach to problems of cosmology. J. Roy. Statist.
Soc. Ser. B 20, 1-43.

[3] TANAKA, U. (2009). On parameter estimation based on the contact distance for certain superposed
Neyman-Scott cluster fields. Research Memorandum. No. 1104, The Institute of Statistical Mathematics,
Tokyo.

[4] Tanaka, U., Ogata, Y. and Katsura, K. (2008). Simulation and Estimation of the Neyman-Scott Type
Spatial Cluster Models, Computer Science Monographs 34.

[5] Tanaka, U., Ogata, Y. and Stoyan, D. (2008). Parameter estimation and model selection for Neyman-
Scott point processes, Biom. J 50, 43-57.



ERIE9IBIRD WAVELET #EOBESLIGH

g F=

1. WAVELET {28 K X 1 > TOHERE

HERAED wavelet (REUL, T b j BXURT—IWV kD215 A—=2%Fb, & Tk D& LTOR
FHERMIHENTES. FBLIIKITHZE (1] IKBW T, wavelet (REI K X A ICBIF 5735 A—2HEE D%
FBleonwTa@ta e edbic, Y7 b kicET3REREERLLE.

AHETIE. A7r— j IcET3REEEZERLTS. ZCiIBVT, 70X « Ay—IVHHBOBEES
FXETEDODEEEZ S, TNH6I3E I wavelet D E— XV MEBIBE L CA 7=V« STOBETH
3. TOREERIGHLUT fractional Brown &) (FBM) D Hurst $58HEEICEE S % H.OBFREE (CLT) D
W BOE REFHEZ15%.

COHERBEERAT—NVji=1,--- ,JIKNTHHEROBMEEATH D, HEBDOHELHUL j 1T 5
REXEEBD, ATHBNDEFSRBFRENAKT (=75 OB H5THY, IERAKT (45 OB &
INSWELRGH S, (o T, WBESED J ICBT 2EEINART OEBDOHZ AV TTRERICHETE 3
Telixrd. ThBRT—IVRERED—DODETHBLEZOLND. Fic, B/IDROBRTREXRA T —IV
EBB J %2, NEKGT O, SRD ZENHEKS.

FRXEBLTXT = {Xy; 0 <t < T}I3FHO0, NEAERDOEEEYMND H-ss KHERBELT S
(0< H <1). v 7%, £EUH mother wavelet TRDREEWTTELDLT 3.

W1) Y BAVRI+EZW =[0,w], w > 1R, AREKETS.
(¥2) ¥ EHB v € NITHL - RDE— X MERKEZRDO LTS !

wavelet BIBUER ; k(t) = 279/29(279t — k) IC K DEB. j,k GELSHHAOBBERS DL TS, TD
L&, ¢;k(t) DB supp(v; k) = [27k, 27(k+ w)] &% 3. RE (Y1) id k OREICHIREZRTHIC DM,
ZDRICDOVTIkE TN S.

Nr; € NZ, 8A7—)Vj T, BRIt =T > 0 £ TICHIFATBEL wavelet REDE LTS : Nr;
max{k; 2(w+k) <T} = |279T — w).

Y TWRAOBRET > 01U, X™ O wavelet (REZES j = Jo+1,--+,J (Jo+1<J) Tsj(k) =
SRR g O X () dty k= 1, Njp CEDEETS. Eleo ST = {s7; j = Jo+1,---,J}, 8T =
{sj(k); k=1,---,Np;} £8BL.

]

XTAEHEABLOTI 0 THIE, &) TsT REHFITHD 0 THEBIEET 5. Fl—MC,
EREMEEDO Y S ATEHRBED Y S ABEATV3S.

ARX T, XT WX FBMXZ, 0<H<1&9%. B<HIDAhTWA&LSIC, FBMBREFEHE T ELUHED
HEER D Gauss BRETHS. sT DEHMEAVT RO CLT 2185 Licks. #oT, XT=XL D
EREMEIAENRETHS. —F. HBOHALUES XU Gauss HHISBBEDHICAV TV B M, Ho#
DERID D ZBETES I SATHNIBTRERRELVSRTREVEEZLNS.

ET, XTOIRT A=K £ e REHEET BICBWVT, ¢ & wavelet IR ALV TROESIC BiFBEDLT
55360k f:RI-R, T =J—Jo &MU &= f0),0= (0541, ,0,) €R, eIEL 0; = E[g(s;(1))],
9: RoREBHBBMTHY., s;(k) REFULE Wit wavelet RETH S © 55(k) = 2L, 62 = Var[s;(1)]. %
oo € DHEERD wavelet (REIR ALV TOMER (1) LUTE 2 £(0,) LBIB T LERETS. TITH,,
j=Jdo+1, -, J I EARDBEE g 1T K B, AT —) j TD wavelet (REIDINBILHARHETH 5 10, = E[g(s;(1))].

0 DHER O = (Os41rr++ ,05r) €ERZ LLTE, b0 = N2 NI Y(n), j=Jo+1,-- , J REDH
€95, L, Yi(n) = d;' S, g(sj(din + k), dj =277,

E<MBNTVWB &SI, sT & j TINT— FERIITHS. #oT. Y(n) = (Yp41(n), -+ ,Ys(n)) €R7
BT VI—REHERY MVTHB. BT, Y(n) = Y1 (n),-+,Ys(n)) € R7 IE 8: b, — 6 DEF—BEE
BT»H%: 0, >0as. asT — oo and E[6;] =9.



2. FER

2DDRT =)V 4, Jo+1<j<j <JELD, j=j+mm=0,1,---,J—jLBELLIKTS. m

BAT—VDS5 YT 3. XT D wavelet f{f*ﬁo) LorEi
Cov [s;(k1), sjv(k2)] = 2(2H+1)’+(m/2) // P(s)p(t) |s — 2™t + ky — 2™kg |2Hdsdt
(1)
= 2@H+VI . Cov [so(K1), Sm(k2)] £ 2CH+DIr(m, n)

fcf’ib n= k1_2mk2 € Z, L’%U’% ﬁ‘:j = j' &ﬁ.h&fCOV [Sj(kl), Sj(kg)] = 2(2H+1)j-COV [So(kl), so(kz)]
THB. EBITky =ky LTI 07 £ Vars;(0)] = 23H+17 . Var[so(0)] = 2H+Dig2 755,

LB f:RT R ELT, B f0) = X _s41059i8;), {a;} CR, ¢ :R—R BLZHE
KF%. T ROFOEBRRERICHERT 5.
Proposition 1 ([1] » 5OEER). (yo—H)p>123%. COLE J-HGECLTVT [ 07—0'] = N(0,%)
BEU 1 RTT-CLIVT [f(0'z) — f(6')] = N(0,0%,) MENFNRDILD. WEHSBITHES = (T,,/)
BIU WESH 2, BThEh
(2) Tjgtm = 27™?Ry(m)  with Ry(m) = pl(m) + 2 p'(m,k),

keN
w2, = &R + sz_lg(m) Ru(m) ICEDBABNG. L, &(m) 2 Y27, 2aja,1m [6;0;(8;)]

[0i4m®i(0j4m)]. TTT. & ££,(0)= zj=-]o+1 2a? [0, <p3(03)] BLU Ry 2 Ry(0) LBV .

AFICET B j-REHEDOERIE. wavelet FREHDTHD, Em =1,2,--- KNTI2HEBEONMICHS.
CNETIE n =k — 2™ky — oo DWHAMIAFHEDHDH SN TV, (1] TORLHEEE & LB L THESD
BHEIZ EBONTVWERZRTICHICBNT, £, UTDX SIS, Hurst fsBHEEICH W2 A r— Lo %
BN EOBKR TRELT ZAICBW TR, ERICHENTEOATIZR Y, &R FTMEIRETHS.

Theorem 2. ¢ % MRA h SERE NIz wavelet L5, 0<H<1,m=1,2 vyeNIIXHL y€N,
(3) 2—-—m/2 1‘%1}1 S \Il'y,H(m) K’Y(m’ n), ne NO,

0
BRDID. 7272L. K (myn) & 0., x BROE S ICEABNS :
-2y

, THD, U, 4(1) & A1) +

s 12 5y =
Taéﬂ' A\ TH%.

@) m = 1EDOVTik K2X(1,n) 2 Ten {1 + (n+2mk)2}

\
22H{ﬁv} By(1); TTT AW = 77" [ 2| iy

m_l

it ] dX and B2(1) =771 fio

Theorem 3. | > p, m=1,2 Ic L, XHBEDIID:

[Ty, u(m) Ky (m) ]’
co

[pk]” < ;}y} TH%. i Ki(m) £ K (m,0) +

.RH’

(4) Ry(m) <

122U CP = (25— 1)/, THY, 2 = sup{z
23 eN ,Y(m n). TH5%.

&, WETE VL, BED T BT R, DHZBAWTHIEHICIHiiEha C &icixd. EBE. M3
WA B Ry(m), m=1,2,--- BNEVENTHB
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Y2 7 & %k B % L(bBo?)=(b-P)(AA)Db-B)/o? & A T
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N, (0,1) 5 L Ut (10) TIURRE A HEE L7z, HEEHEE LSE & @QIC L 2 Y v ¥

HeE R 2 BT, SR (BK),B,o%) R (B,B,0%) TREli% (7o 72, FEED
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Hoerl A.E. and Kannard, R.W. (1970b), Technometrics, Vol 12, 69-82.

Marymama,Y. and Strawderman, W.E. (2005), Annals of Statistics, Vol 33,1753-1770.
Vinod, H.D., and Ullah A.,(1980), Recent Advances in Regression Models

Wang S.G. and Chow, S.C. (1990), Statistics and Probability Letters, Vol 10,17-21.



BB TORASHOLTRY Y TS5 —OFENBHZEL

FRURSE RYBEBEERIEIIZER SRR DRE

52

AHHTIE, BADHETNVICOWT, ¥T7AY Y 77 —D%O»DI LA 52 2R T 5, A
HHTOHMWE, F7AY Y 77 —0IEAZSEZ F0OHERBMNL, ZOWMUWEIOVTHET2HT
H 5. [Kamatani(2009)] IFIERIZ ¥ 7 24~ 77 — DML 2 INREOIR 2 F 0 2 Fi~ 7, & IR
NIAPYy ZIRICOVTIE, FTAYY 77 —DIRZFEOIE AR BRODAICHIERT 2F2 R L7, L
2L, FEEAZ T X B Yy ZHETIESAT LS ARBREOSMITIIIRE T, MTFTO=Z20846035 %, a)
XT72AH 77 —DIRBHENIZA bR A2HE, MIIZT LT — FEZE225, ARBRETIIZR, b)
A4 R R AERL, MRIZTLI— 2R, o) ¥4 P2 AZRR L, MOBRINEEDO b £ ol
BAMET N TH-TH, EEHI T A=Y EBOER LItk 254, X 7AH Y 77— 3IEMA T X
Py IRERL D52 F 02T 55D 5, BHSMEDBIICZL>Ta) BLUb) D DDEADEBIN
%, KHETIZINSOIH, BXUDb) OBEDOMLEICOWTOMRH %2179,

1 FTRAYY TS5 —DZEF B

AIEHCRRIICE 7R Y 75 —0B  EMEEA S, 27 (S, d) 55 ORMZERT, d(a,b) < 1
LaBET 5. WEHHO S Ot 5% LHE, 20 Lo d, ®

%J&UZEZTQQ@J@) (1)

LEEDD, L s=(s(1),52),...) BEOt = (t(1),t(2),...) 1F S DILTH 2. Sefifi 43 7 FgfE2ER
(8%, do) LOWERGAI AR DESE P(S™) LEE, ZD LT Prohorov % p L HFHICT 5. K
XTHE A BRERMEL R, SE T 2 FHEEZER (P(S°°), p) O LOMERHETH ), 2 DLfk%E PH(S®) &
FHE, £7%ZD 0D Prohorov iz p* LK FHITT S, T2 EHY (PH(S™), p*) 56 17y 7 FEEEZ2 R
Ths,. XTAV Y77 —DRBEEVIZ (PH(S®),p*) DILE LTRIHTE S,

Example 1.1 ¥ 7AY V757 —D52% T3 PH(O®) DILTEINS, 7KL, ©13,87 X —FZEHT
Hb, ZITXBIOY BREZERT, X ZBHOZEM, VIZX7AY Y77 —Do0 N7 2%EH
ET3, Ox X xY Lo o-HRGHE p 3ot

p(do, dz, dy) = px vy (dz,dy)pe|x,y (d0|x,y) = px e(dz,dd)py|x, e(dy|z,0) (2)

ZbOLT 5. KLEL, poxy BEUpyixe BHRF IV ravh—2LrThs, G2 ohBl
reXDbE, REEHMPOXY THEEIRTNaAT7F oA, L—Ily(i)~pyxeldylz0() B
L0 +1) ~ pox,y(di]z,y(i)) OHHER 0(1) ~ vgx(dijz) Db EEKIND LTS, THL 0
D= F N 0(1),0(2),... bRIEFYNLaAT7F 24T, ZO5M%, 2 ITKET2HEEZHRLT, w(x)
EEL SR PO®) DIETH L. X561, wlx) DEANE PH(O%) DILTH 2.



2 JEEERIBRF TRV T —D3BFEWN

FEHZX 7AY 77—l 2. £3T0=00,1,X =R, Y ={0,1} &L, X T X DKL Lo
#e, y=2001 F%po ZP(O)DILTH Y, [y, Fy € P(X) ZEET 2 & pxvelly.0) =F, (y=0,1)
BELUpyio({y}o) =1—-0)'"v0Y TH2I D LT 2, MMFADMZEZL, p" e P(O XX, xY,) ZRD
EHICEDED, TITX,BLUY, 3 XBLXRY DnHat—TbH3,

p"(d0, dzy, dyn) = P |y, o(dzn|yn, 0)pY, |0 (dyn|0)pe (db) (3)

722U, = (24,...,2"), yo = (¥',...,y") THD, %, v,.0(dTnlyn, 0) = [T px|v.e(dz|y, 0),
Py, 10(dy"10) = ITizy pyie(dy'|t) TH 2.

Proposition 2.1 B0 =0D L E, p" € P(O x X, x Yy,) D OEMINIX T AY v 77 =%, M
ToOEMDb &, WYRAr—) v 7DH &, Poisson-Gamma ¥ 7 ATV 77 —IZINHT 3,

1. EbOTHEOFNEMEZFFD © o = Fi((suppFy)°©) > 0.
2. HHITAG pe IZIEHITH 5.,

3. H2e>00Ho7T,
</umMMMHmmw<m (4)
X

%%, L f 3 F D, Fy+ Fy ICNT 5857,
ZZT
Ii= [(h@)/fo(o) = 17 Foda), (5)
E§ 5,

Proposition 2.2 B30 =0 DL &, p" € P(O x X, X Y,,) DOERINIX T AY v 77 —1F, D
TOFEMEDD E, —RICEEED, BpRWnX 7 A 77 — IR T %,

1. BBWENSAE 2R o= Fi((suppFo)¢) =0 7> T € (0, 00).

1%

2. FHIII pe 1ZIEHITH 5.

e\

[Kamatani(2009)] Kengo Kamatani. On Some Asymptotic Properties of the Gibbs Sampler (submitted).
2009.



CIINTA MY 7 ETIVORERERBERIC K 24
ARKRAZE (BEAL K K (EREX)

1. ¢

EINRFGAMIVIETFIVN P ={Py,:0€0, nc H} (0% R* DEFHEA, H I3EEXTER) His
Abhizb &, Bie, b5V DHEEREEEZS. BBOHRICEWTRa?, A%Aa7, BT
FER, BEHSERAHERTS. & 5IHEROIGIFMERZNMNT 280C, BRHHNROMBHIER
IKEHTHE T LIEERREINTETVS. TOXSHBAEIRII-> T, FARETRFICHIBEETIVICREL
T, BEOHEROWEINGEE, EYHEROMKICHT 2MROEREANT 5.

2. WEERBETIV
a) BWELHAZEIMTTEVEE  BREFIVY =FZ+e, BeRF, ZeRF 2ELS. COBBFOD

BEHADT b5, (Y, 2) = (I — s ,)bn, = % L%, EROEDOHEHE—IC Z IZBHL,
. il
UettoT ig, (Y, 2) & Z(Y — B'Z) LRWBILE BB, TOTEDBE, F2 T (Vi Zi)i =1, ..n}

KEETL B OB 2RHEER § = (X0, ZiZ) (X0, ZIY)) i f OBEERICATLER5ENT
LHFHEND. . ,
b) Bt L EERAMTORE: COBEIE f DBHAIT & Is, = — (%)(e)Z—h(e) = —(g)(e)(z—p,)+

Zi; LB, &b f OBMEREE I5, = Psllsnls,| = Pon [(g)z(e)] P{(Z-p)(Z~ u)’}+iﬁz’ TH
5. B ORUN2 RHEER f OWESHUE 02(Ps(22')} THBNS [Va(f—B) DWEN] > I5) > 15}
BARERNHRILTS. Chdb, JRBTLE FOENHERLASKRL, ZORBOEENRRENS. B
# e WERST N(0,0%) 1T LTehb> & &3 f ORBES B I3} Lk, fid ﬂ DEMHEERL 55T
LHDIG. R BE(Yi-F2,... Yo B 2.} ICB LD RBIEER (1) = — Lyn 1vi-pz. <t
LB COLEHBERE LT Ja(F - F) 324 M 0 04y ZBRICHIURY 5T LRI NS,
TOT LI, BEE {1{Y -VZ <v}:beRFveR} B VC-75 R (LIzhS> T Donsker 75 R) Lixo
TWBTLREAVTRENS.

3. ERSRICET 38MEEHEN

BEREFIVY =go(Z) +e; E(e|Z) =0, 6 R* B#E X3, HER Z LIE e AT LLHUSITIREWE
¥3. TOLE 9 DEMRITIE by y(y,2) = Qfﬁ%ﬂ THEABNB. TTT, V()= Var(e|Z =
z) = E(e?|Z = 2) TH%. BHAa7—BKIE ¢ OBIHEEREZRD 3 b OfEEABRAZ UL DIicibh
5. L L—RIC, V(2) ¥ n IKIKTET 2RMOBKTHS. chi V(z) THETS L E, 60 OfEEAER

90(Z)Y —96(Z2))] _ 1 n 98(Zi)(Yi — go(Zi))
$:(6) = Pn 7 ] 2 S T MBENE. BL, VAV £V ICHS

IRT 375, CAUSHRENICHESER 5.(0) = ,.[9"(2)(;’(;)9"(2))] LRSI, §.(0) =0 O
t 5,(0) =0 DfRIE, FAUHESEESLDA—4— /n O—BitERLAZ LIS TES. #EhrEk

5.(0) =0 & 5,(0) =0 Ic b & T 2 DOHEEROMEREIER, UTOERRBEDOTCRI LN TES.

(1) #ER 6, (& 5,(6n) = 0p(n~1/2) BXY b6, D 6 ET=T.



(2) HED e >0 1ML T, R%EW/T P-Donsker 75 A 4 HFETS P (Ved)>1—¢
(3) % >0 IEMUT, XD £, & P-Donsker 75 R, &, i& P-Glivenko-Cantelli 75 A TH5 :

F = {."Jon (z)(vi//(—z)goa(z)) =0l <7 102-6|| <7, We g}

Fy = {ge;(‘??:z)(z) 6L —8l <7 626 <7, W e Eﬁ’}

() 8, LEED 6, 5o IcHLT. RARDID:

B e ol

2o

CNEDRHEOT, w(z) = % wEx, I, = Ew(2)U(Z)) = E{-’E(—?("Z"i—z)'] rise, 6, =
0+Pu{ Iy 2l0(Y, Z)w(Z) }+op(n~1/2) BHLDID. LihoT, ilfa—6) - N(0, 1), 52, = ;1 >
Il emd. ki, #fF (1)-(4) BV =V ISHLTHIENB55, b, BHEDHEEE Iloq(y,2) %
b OMREMIMIEHEER Oy = 0+ Po{I; 2 o0(Y, 2)} +0p(n™V/2) THY, LIcht>T 6 OWENAENHEER

TH%.

4. BEIRMREOILEIHEE
BERETNV E(Y|Z = 2) = go(z) = a+ Bz, 0 = (a,f) € R? #EZX 3. IFL, TR Z O&H
i (o8] THBETH. $ITN (1, 20),..., (Yo Zo) B EDE, F & H % Fa() = S50, 1{Z <

u}, Ha(w) = %z;;l &21{Z < u} THETS. TTT, & =Yi—6- 2 THY, 6= (a0) & 0 D@
HOB/ 2 RUEERTHS. TOLE, V() OHEER V(2) ZRTERTS. CTTLBIU h ITEYI
ol h—RNBIUNAY RIETHS !

4

/m%L(z;u)dﬁn(u) ;é';.’[,(z—hZi)
. 1 _rz—uy\ ,- =" —Z z€la+h,b—h
V(z)= /RZL( 5 )an(u) ZL(z - )
osn B z€a,a+h)
[V(b-h) relnats

TOL¥, F, F O P-Donsker f, BICEM (1)-(4) ZiEhdBT Lickd, V EAVTHRENS
HEHBR S,(0) =0 DR 0 13 0 O—BHERTH D, WENEUHERLZZ T LIRENS.

BENH

Bickel, P.J., Klaassen, C.A., Ritov, Y., and Wellner, J.A. (1993). Efficient and Adaptive Estimation for Semi-
parametric Models. Springer-Verlag, New York.

Kosorok, M.R. (2008). Introduction to Empirical Processess and Semiparametric Inference. Springer, New York.

van der Vaart, A.W. and Wellner, J.A. (1996). Weak Convergence and Empirical Processes: With Applications

in Statistics. Springer-Verlag, New York.
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Mot 2a 2 —y e EiEH

kamitsuji@stagen.co.jp

EMOBFFHTH DY ERIE. ABOEE 1 A2 30 EEOYT ) AEINIERE S AT
W5, ZLTH AEHIOENME L DS EZALTZTRKDO 1 > ThodEEZ, &
2 IRRIIEDOFE, HHORCENWEMRIEOFER SITIER L, £ b DJRIK & 72
%7 ) NEHVEFT & BRI T DRI E 7 AR E K5,

7 AR OERITE SICHEHFORER TH D, I— b A= BTV Ty
vV —LITBEFETHY, BENRGEZHNAT LD EIERH LW FES
BB LI, = o, BT YU BI3EMFHIER, 74 vy —FZ AT AFRE &
E. WEIROM T LWRINEDFE N2 2 SI3 G4 R TH A9, Thut TEHT —% )
SIRA EFEROMD A N = XL EHRT 5 ) EWFHFRIRICR LT, A TR T
RIT A T OEA & WX L BRHAERNZ RSN THELND . DF VFIKE & FEROM
DA F = A LMTEEMAEANZOEDTHY | HHT 26O TRV EBXTWehb
2o LD LAVTIVRIRBPEZ DRI, 2F 07 7 ARSINERITE D X 212> 701k
1970 FE 2/ > T BHTH D,

7 ) LOBAIOBINL, 1952 FED T kY -7 U v 7 OYefafk 2 EIRFEREE D% R, 1970
EROT 7 DESIBINE (o T —15) OBRFIZL > TralReL e o7z, £ LT 1980 4RI
IR TS ARPIABR S, Ha RRBOFRKEE T BB EIXREDST ) AR
FIFEHI DA TR, ANHOYER FIZIER 2 TETEIZEOEBEFRH D EFbiLTn5,) 0
FESNTo, 20L&, FBEATRRZRM R EWIZHIEE T X CRISHARIERNZ S - fi#
HEROBTH o7 (2D XD RFRITA VT ARG EMEN D), £ L TF /A%
IR WTC, BB R S W T M2 BT 2§ i 2 4 B s # it # (Statistical
Genetics) & FEAT,

7 LA E AT ORI G LT 5L, BioRIERI A R T 5 2 S iETE RN, Ll
AETEEIER e & ZRREDO MR P BIEHER T ChREERN GBS EET LI 0L E
<. BEMAEZ T TIEBHATE Vg b 2 TE 7z, BRI, BEEkREAIT
T, MEHET VA BAN LTS HIER, BHRBFHT 7 —F 82 Aohd Kok -
oo WAFA L TH~=T A7 ALMEEINDZ LB H D,

£727 7 LAESIERIEL, FHUZRCRH RO HEIT B I L > CTREICBMIIND L o2k
STy 7 5T A REHESE (Genome-Wide Association Study, GWAS) (%, Mz
TT ) LB EIR D L3> TV D% a, 1 Nd72 v 100 SEBHIL | JRIK 2 85E T 5
WFET, BUED T ) AFREDOER TH D, W2 ETIE 1 5 AN OFER KA TR
%o S OICHRBOEM LT 1 A0 30 EED Y7 7 AEHIZ T TBHIT 2 ki — 2 v
k@iﬂém*“%%%btoL#L%ﬁﬁ%zékﬁ%&%@ﬁf?&<ﬁ%@%%z

BARHE I EE D < MAT CiE, JRIK &R R OBNTEASRAKIER DAL T 20N, 77 A
EWJ 121D LTREEITHI D, A7 1 0ORRY OLEMERMENELTH D,
AL TIX, 7 DFRO ECTERET D Z LN TERWVEBEMAER] & 2 ORI
L. BUED T /7 MO BT 5,



BARKE R & BT D7 ) LFSE SR

BRARAAS =V = BRI
kamitsuji@stagen.co.jp
® U LAHFFERDONS

5 BFRICENT, BEE (710 (allele) |, #54 TUE (trait) ] &IERZ L5
S, T Ll ix, R SHRANZE L URESROMEERL, REFNDL 1O
BEIND, 7 VLVOFET 28501 % BAL (locus, loci) & KON, R ERDMEREINTZT L
NOMBE DR EBIGTH (genotype) LIRS, 7272 L, FELOERICL > T, b
BT VANEDDWN, 7 LESEDOLDERMRLE LI Z LIED Y IER, —T, BE

CIRVWDIFHMERETH D, FC, TWEOBRIEEZ £ (phenotype) & FE5,

® EixfkAiEH] (laws of inheritance)

AT ND 3ODEAIE 1 ODFISNNG 72 HIERIT, 7 LV ORED b KBV (phenotype)
DY FETEEET 2MRIENTH D, 7T UAEPERGET L, B ERER %
M2 Z LT TE 2R,

® EImAkAKIERNC O T MR AT

BRI NT2T —Z DNBIHRARIERNCE AT 20 E ) D RET D, £o7 / AR EE L
DO O BHHENEDH MO E & B MO S OHEE N LT HTh 5, FZREHRE W
T fiEHT 2 EEHAEAT (linkage analysis) &, AR DOD7223 0 B2 WERNIZ IS 1T 2 BT
(oD,

® [EHiBIE L S ) AU A NEHHEISE

WL ONDVER T 5 EAG TR D FEALIZ U T BE M & 3 in T D W2 & e fl & s iF2e
(candidate gene approach) & LY, UKD F7)> 5 HERERIIC K E O JEALIZ DT REE

MEFRRDMEE T ) LU A RE#EMFZE (Genome-Wide Association Study, GWAS) & XL

5, GWAS TiE. 100 HHERDY /7 LEHR & OBFEME OV THRETT 5 Z 3% <, #A

71 OO OLEMENMEE 25,

o kit —r ¥
WO RIEFEES 2 BT 570 O E <9, AThHiIUE 1 Alco& 30 @A (30 (&
JERL LB Z TR OBBEIRSELND,

IV



B-2 754 VS EIREE R DI

EARRERZGHREGM T AR &M hE
BARKHEAMT A Pl BX

1 XLC&®IC

T T — 2 L THEERIEERTTS L &, F—XICIHRIERIRET )V 2 Y TIDIRTT 2 AEDNE L BN
5. FTH, YIRZBBZAWIERA TS A ERILRIBNERRORENEFikL k> TV, ABET
&, B-A754 VIEREERHEERBRDOWBAEDFICDOVWTHRT 5.

AT SA Y DRIE/CDOWTIE, Silverman(1984), Hall and Opsomer(2005) 7 &R LAIMESN
T, LAL, 3% Li and Ruppert(2008) Ic & - THIAIfHE X 7S 4 Y O#Es Al REhiz. chig,
pRB-R 754 VIEERIKRIC BN T, RIAIBERE UT m REXTIERWERANGE R 754 Iicid 3
HRTHY, (p,m)=(0,1), (0,2), (1,1) &Lzt L TOHENTE R TS5 A > f(x) I3 kernel BRI %
Nadaraya-Watson #Z 8 L WERAS TH B LWV LDTH 5. DED, flz)~ (1/n) 0, H, (x — =)y
Lix%. TTT, Hp,(z) = (1/h,)H(z/hy) 1235 kernel Y TH Y, h, (& equivalent bandwidth TH
5. L LENDS, CORRIELERLD (p,m) DEETLARREINTEST, pHERDFE, ZOHES
HICDVTREZHH TN TWEN.

—HT, BRATIAVICLBERILEEZ 2L EC, —RITE p=23, IFIC (p,m) = (3,2) L AVD
h3. ZTTC, FHNGERATSA Y OEEDHE p=0,1 2 EDRATEL, LDERODEDHIRDLEND
THAH3.

2 F[EREERTE
BonET—2 {(yi,z:):i=1,-+ ,n}IKHLT,
K(n)+p
yi = f(zi) +ei = Z B;pl(xi)bj + € (1)
i=1

BEXB. TTT, zi=imel, /vbhki=3/Kn)Gj=1---,K(n)+p) L, le?'](m) ZpR
D B-ATI5A VEBEBMBLTS. £z, bj(j = 1,--- ,K(n) + p) BRHIRFTA—=ZTHY, K(n) &,
K(n) = oo(n = 00) THY, M =n/Kn) € ZERETS. b, Ele] = 0,V]es] = o%(z;) & L,
o2 (z) KIBIEL, & BHWICMST RHIRERTHB LT 5.

W& y= - ga)s X = (B (@:))ij, b= (b1 - biuysp)s €= (€1 - €. BAVDE

y=XFb+e

BB, COLE, bOHFEIRX m RESTHEFRIMEHRE L TRV 20RANT 2B/ RiEic k-
TB5bDLT3. Thbb, bOHERDIZ (p,m) 2 1HEAS5X/LLET,

(XY X7} 4 X (D™Y D™)b = (XTPlY'y
EEETEDLLTES. TTT, A REBLSTA—ZTHD, (D™YD™iE m REHMTHTHS. T
DOEMANT, Bz e (0,1)IicNLT, BEIRBE F() DHEER%

K(n)+p

@)=Y BP@);

=1



LHRT 5. ThETANTE RS54 v (Eilers and Marx(1996)).

AT, 5EX6NT (0,m) CHUT, fl@) ~ (I/n) X0, Hy,(z — o)y L7525 T LICHRAREL.
chid, ¢ = max{p,m} £FTBLE, FHA = (XP)YXF + X (D™YD™) = (A1 -+ Ag(m)+p) P
BT (Aga1 -+ Akinyrp—g) 7 Toeplitz HEZ > TS LUV > HAEFIALTENING. DED,
AjG=q+1,-- ,K(n)+p—q) &

(0 v e qu chs Wy Wg Wy v qu e 0)

LWV ERFES TV, f2lZL, A IKHLTj1TBM wo THSB.

Li and Ruppert(2008) TiX, (p,m)=(0,1),(1,1) D& &, H(z) = (1/2)exp[—|z|],hn = hn1/3, A >0
THBT L, (pym)=(0,2)D& ¥, H(z)= L 'exp[-|z|]{cos(z)+sin(|z|)}, hn = kn~Y°, h > 0 THB T
EHRENTWVWAS. TTT, L normalized constant TH 3. T T, HADHMIE Li and Ruppert(2008)
HRUTE (p,m) = (0,1),(0,2) DIFADIFREIGH L, FiC (p,m) = (2,2),(3,1) & LIz ZDFHAKTE R
T5A4 OWESHiZBNTHT L THS.

3 EANIERTSA4 2 DERED T
(p,m) = (3,1) D& EOFBISE 2T 54 VIEHEDRE, FMHOLELT
n*/5{f(z) - f(z)} = N(Bi(z), v1(z))

RifTed. 12121, Bi(z) = h2fA(z), vi(z) = (4h)1o%(x) TH% (Wand and Jones(1995)).
7z, (p,m)=(2,2) DL &

n2{f(z) - f(z)} - N(B2(z). v2(z))
BT, 77U, H(z) RE2MICHBVT, (om)=(0,2) DEEDEDELT,

Ba(x) = 24~ 14 F0) (3) / M H(z)ds, va(z) = h-10%(z) f ” H(z)2dz

TH5.

BE 3R

[1] Eilers,P.H.C. and Marx,B.D.(1996). Flexible smoothing with B-splines and penalties(with Discus-
sion). Statist.Sci.11,89-121.

[2] Hall,P and Opsomer,J.D.(2005).Theory for penalized spline regression. Biometrika 92,105-118.
[3] Li,Y and Ruppert,D (2008).0On the asymptotics of penalized splines : Biometrika 95,2, 415-436.

[4] Silverman,B,W.(1984). Spline smoothing:the equivalent variable kernel method.Ann.Statist 12, 898
916.

[5] Wand,M.P. and Jones,M.C(1995). Kernel Smoothing. Chapman & Hall/CRC.



BmEMTIEOETIVEIZE S Y RV FHE (1)
—FRRIREL S VICHEHN T — 4 -

B2t QUICK FA &5

XLC®HIZ

s EMTRICR T 2B BME, BHRR5IR GEERS|0MiE) HE/TEVRY
EREEICHRT 272010, EROEMEDTROMLELE+XICBR LT NV EBET
BILEBRLETHD. FBRETHE, UTO2 REREYUTTHREZITR .

UHIE, BEREDRSITFRIC LRI TWIBSEDOMBEBCESREHT, HKE
BIOETF ML L ZOEEFEICOWTHRAL 5272, BEISMEBERTREMELE Y X
7 (/Y R7) OWETH S Value at Risk(VaR) DEHEL b THEH L.

Kz, EMEDRGIOFUTHS FERERGIHIE) CERLKY, BEIBNE, Rl
IR L bICBERTREMIBEIERE GBIE) HRETIHESR, FRBEIARERIRET
7NV MY R OEMEEENRENEH L.

BB, BRAEDTROREILOVWTE, BXABSEDBSIBSNRITTS (1), 2)kcES
WTkY, EROBERE LU, ERIESBSIFICEREShTWS, &, R BHE, 37
Pyb, TNVI=Uh, AV, {TH, FKH, FL505%, 2008 FHICRAZAXH
DEXFHL L.

HEDETIEE@REBY R

EROBHREYTE TIE, HREBOZREFOER SR LAEITERELOEEREYD
FHEEHRERIZL>T, HESBBICEH T2 L20<kD, 1 BB EBEICS
WG, BiBMEICR L—ESBEEME LAHIRERBED LN TS, Z0kd), IREH
DESERELTWAE LTS, FBEOHEKICIHIBEEZEL-BSOMENRB S
v, Thbb, figor X ) AT —2006TIE, MEFEROMECET 5 ERE B
TERVWEARDHS. Bxix, TOHIRMEBRENEXIHBLZERL, MEEBHOETNVIC
BALE. BARETH S B2 Offits L 1T, HREHOBENRMEE (EOMmiE) &
LTEZ L. EOMER—HHEATEL W AONEERF 2, ZOEBICHEEHRE W
SHHBRNEDIZ, HREVBEBRICEFAZRETE S LWVIFIEEE-S. EBROME
F—EERFTLI-L 25, MBRORBENHCEREEZRTEVWOIRENEONE. T
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Estimating function approach for CHARN models
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On the unit root process with locally stationary innovation
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Higher Order Asymptotic Bond Price Valuation for Interest Rates
with Non-Gaussian Dependent Innovations
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Second order properties of the distributions of test statistics derived under
Whittle measure
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cum{uz; Ppg} = Kgo) + n'l/zxgl) +0@m™),
cum{u;, ug; Ppg} = ch(;‘) + n"”ztcﬁ) +0@™),

cum{u;, ug, ur; Pog} = 072 + 0™, ok I =1,.2,

g,

H0=Em__Lf"
! V' 4nm

-7

{%fo(x)}be(x)fa(x)-zdx,

l o0
bo) = 5~ D lilve() exp(=ij).
Jj==—00
Th&b, WREHSHED Whittle measure D F TCOHBHTIH S, EHO measure DR TORHSIM
Whhs. T, LO) KESREHEHRLOLELITS.
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