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ABRRKFERIER fRiEE &

1. BEMEX®BR
B RIS [0,00 JE D MBRE N(+-)E B X 3. AORERHE
T4, T 2,... ko2TRU. NWI)=#{r: | 0571 =2t K
Bl [0,8) THREULLZAOEBEE UNGO=0 &3 3,  F.=
G (N(s): 0SsStHDRBEOERO2HET 3. NWH
BRHEEBET BRI t WBY3EMBEE R
A=At Fodzp 6 (p t-N(E))

T5ABNBET S, ZITopREERTSH Y. o EROHK
BEHrTET 3

(SsC1) 0= ¢ (x)< o0, for Y x e R,
(SC2) P (x)2 F2¢> 0, for YV x >0,

(SC3)(Ci lim sup ¢ (x) < 1,

X—> 00

Cii) lim inf ¢ (x) > 1.

X—> - 00



EHROMBERIY. BME t OBBRHEBU TCHOHEED DR
W& & x=p t-N(t)liK%L\IE%&'liﬁ%®’6 p (x) XK &L
BRYMDODEEDZSRS RWE BREORBRBRIEL®EULUTHEOD
REPZ S RBZ & E x=p t-Nt) BHATVLVAHEHOHBLERBZOT
() BN RO XOREBD R B B

Isham and Westcott . Z D XM HAEBERERZEAULUTHI
f#IE BB (self-correcting point process)& &k A B, B
MORERZEX S ER &-T D=1‘<’:UVC¢J_.“§§7$729€*)
2SN A N p =1 & U T Isham and Westcott W& N(t)
DEFEHEFHE (), V) LT, RO KIDIR N(t») w2 o

WTOoE—-XYITHEERER:

lim sup b op (t1)-t1 < o0,
t—> oo :
lim sup P V(t) 1 < o0,
t— o

Vere-Jones and Ogata W& HF xR EFEBBEK: A (t) =
exp{a +B8 (t-N(t))} D& & A PL AKHBRE (stress
release process) X(t)=t-N(t) Oz L I — FH 2R UKOHE
RE2 B R

& H

p-1lim T-1 Jo h(X(t))dt

T—> o0
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= 2.2 my EL o h(X(2)) dt 1 x(0)=j 1,

2ZC {niti-2 W a7 @ESE{X(D}h-3 DOEFED AT

® %o

‘ééll‘ Ogata and Vere-Jones I 8 ¥ a,8 O&XiHE
BEOWEERMER2RU R
Hayashi & & # (SC1)-(SC3)Xwm & T
(sc4) VE>0 wxULUT IMN>0 BHEELT ¢(x)= M for
Y x s K, |

&iﬁfe?‘ﬁﬁfﬂ&OJ%#ﬁéé’ﬁgczﬁb'C%Vere-Jones and
Ogata @%%b‘iﬁﬁﬁﬂiﬁa&&ﬂ?bﬁo X 5’ Hayashi
R HNERE

A(td)=p d (B {p t-N(t)+ta })

ODPEBY a,B8,0 DEAHMETBEOHEEFERE 2R U ke

U » L. %ﬁﬁ%gﬁg‘)ﬁﬁﬁﬁfzwll\ EOERD 7 B
W (explicitly)” Sk&bfa%@’élif&lno AR T3 BER
ST X EE

A(td)=p ¢ (p t-N(E))= a, if o t-NC(E) = ¢,
= b, if pt-NCE) > ¢,

1 < b T % 3.

4
(R
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= exp{Clog a)N(CAT) + (log bIN(B71)

a L(AT)' b L(BT)}a

[

2T x. (t) WERBEHKCH Y.

A= {t @ x(t) = 0}, B = {t : X(t) > 0},
NCAT) = Jo  x aCt) dNCE), N(Br) = S5 x e(t) dNCH),
LAD= £ e dt, LBO= I x () dt,
TH>C WFhd path REEFET 3. a2 MNEAEFH
7AW

NCAr)/a - L(CAT)

(3 /78 a) log Lt(8 )

1l
L)

N(Br)/b - L(B7)

t
[ow]

(3 /3 b) log L1(8)

TH M 6. a,b OBAKEEY

ar = NCAt)/ L(A1),
6y = N(Br)/ L(Bt).

B MOt)=NCE)-J5 A () dt B % A U,
JCT) = J5 f£(t) dM(t) |
2. HMER TCITt— T W meEHEYK (1) O Lebesgue-
Stieltjes M4 & UTE&EYT 3 & J(T) & Wiener @B &
B9 % lto BMEBRMDPDOMHBLEELREERFE - TW % TR
@B, E{ JI 1 FCE) 1 A (t) dt} <o ERET Z E. O

EERDODEEDDMY UL D!
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2% 2 %, Zhil. £# (SCID-(SC4) BB A LTV 3 @ T
B BHCHBIELABRE (simple sélf-correcti'ng point pro-
cess)E AR WY E. BEMHOMBEREREXZZ &
ko>Te p=1, cs0 ELUTd—RKEBEDRG, K AW 2

DA P L AKMBE X()=t-Nt) WH LT ZHHx®E

A e (t)= a, i f X(t) = 0,

= b, i f X(t) > o0,

< I C. a < 1 < b T3 %.
E T AEMHEHCBEABREE S A, BX 0=(a,b) O & & #
EBrTOBEMHEEE " BR® XH3 OB -

ROHOBEABBE*ERT 3DRRBRITLDTH 3 S

2. A EBHEE*rEAHTETE
IE R 2888 OA KB ¥ L. %#H%%’ﬁgéﬁs‘(
L1(8 ) = exp{ Jo log A (t) dNCt) - Jo A (t) dt }

TH5xAB6H 3% LEP-T. BHBHCBERBEOAEBNE

%

L1(8 ) = exp{ Js(log ad)x aCt) dN(t)
+ Jo(log bY)x s(t) dN(t)

- JT a x a(t) dt - ST b xs(t) dt }
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g

Gy LS8 FCE) dMCE), Fo ot 0ST<oo Y WY ALF VY =1
T & %o

Cii) E{ J5 fCt) dM(t) } = 0.

Ciiid) E0 Jo () dM(t)32] = E{ S5 f(t>2 A (%) dt }.
Civ) PSS ECE) dMCt) | >c}

= d/c® + P{I Jo ()2 A (t) dt | >d}.

AEBHI
(8 /3 6) log L1(6 ) = Tox a(t) dM(E)/ a
| [fé x e (t) dM(E)/ b ]
T® %3 H» b, Fisher ¥ HITH W
1rC(0>= [E{ LCAT) }/a o ]
[ 0 E{ L(Br) }/b

FaS N A

B IUT mAHTE OG- ( ar, br ) O Y & &

E{ 86+ } = 8 = C(Ca, b)) T

vi 6 } a E{ L(Ar)"" } 0
0 b E{ L(Bv)- ' } ).
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BEALWHEBRBODBHWE Cramer-Rao O TR TH B 1 (8 ) !
PEFURVOTEHEYITEROVYE, BEBHBRZE —-—HULULESTH

P2 o #HEEWCTSH 5 S,

3. {X(mitn-2 ODOEFEL A
AMPLABEBE X(DD=t-Nt) Gz AT —-FHEEFEL>IL
27 BECTHY. BHESEBERERESIHEER2ELZ L x {X
(Min=3 WEHEWHFEAPI LT EHATIILIT—-FHER2E-
3.1 #HBwH=S |
AL a7 EHE (X(n)i.-T OEBH#R

Ph.x = P{X{n+1)=k 1| X(n)=h}
2R &K D k=2 ht2 tzﬁp’(‘ii\ éh.k =0 T» 3% D» o HB

W IT MW

c « + P.o,-2 P-a.,-1 O 0 0 0 0
c « + Poy.-2 P-1.-1 P-1.8 O 0 0 0
« « +« P o,-2 Pae.-1 P a,o Pa.1 0 0 0
« o « P y.-2 P oi.-1 P 1. Pi.1 P1.2 0 0
00.P2_2 P2_1P2'a P21P22 P23 o o o
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DERERUTL 3,
(Y X(nyz-h (ho0) O &P O T T

X(n+1) OWM v/ 3 @EWE X(n+tld=-h+1l,-h,-h-1,-h-2,..
'(;‘35'9'(.\

P-n.-k = Poh.-(h-1)r-(k-n+1> sk=h-1,h,h+1,..
= e ® ak-h+l /7 (Kk-h+1)!.

(ii) X{(nd)=h (h20) OXH OT T

X(n+1) OB Y B %3 @& X(n+l)=h+l,h,h-1,...,1,0,-1
sy " 2,00, T - T

D 1S kS h+l O & =,

Phk = Phohetcoinokein
= e b BNkt 7 (h-k+1)1,
® k20 0 & %
Ph,-x = Jo {b e ®x (bx)" / hl}x

femo (1% (a(1-x))% / ki} dx.
3.2 EEHME
TAATEB (X(N}n-? OEBHAE {nile-2 & T 0

=

2k 7,
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(i) k>0 @ & %,

Pr.x OMEM 0 TR WVDOW h=k-1,k,k+1,

k+2,... &@X U TT3® » T

MY L D

c pX

h & 9.

rd

p =

2 h=k-1 nnh e ® phok*t o/ (h-k+1)!
Z h=o TMMh+k-1 € P ph / h!

ZC. mk=c p*, k20 & B K &.

Z nh=g¢ c ph*k-1 e-b ph / h!

eb(p-1) R log p = b{(p-1).

b>1 & U T O<p<l OBBETIOKRR p @k —23 %

c W2V THERTRD %

(ii) k=20 O & ¥, Pr,-«x ODEHP 0 TRVWOWT h=-k-1,-k

,'k+l,'k+2,uo

KX UTTd - T

Y h=-k-1 7mn Pn,-«x

c L n-% p" Jo {b e **(bx)h/h!}
x{e-all1-x) (a(1-x))K/k!} dx
k + 1

+ X h=1 T -n e" @ akrli-h/s (kil-h)!

cJo b ebtr 1) xJe-alt-x)(a(1-x))K/k!} dx



{m -} =

P(t)

Zh b» s

P(t) = ¢

L’Hopital

PC1)

©
[}

P

k +1
+ X h=8 T -(k+1-ny €2 ah /h!

- ¢ e~ ® ak*l /pt,
PREBECEODMGEHKE2 P(L) & 9 h L.

-k tk

X k=

o8

c JE b ebd (pP-1)x eari—x)(t-1) d x
+ {P(t) ea(t-1) . ¢ e-2}/¢

- c {eaft 1) e-a}/y

chb e (t-1) feblp-1)-att-1) .1}
/{b(p-1)-a(t-1)}

+ e? (P LP(E) - c}/t.

(t) 2d & ® 3 &,

tbhp - tb e2¢t-1) - fph(p-1)-a(t-1)} eatt-1)

{b(p-1)-a(t-1)3{t- eatt-12}
DEBI K> C.

bp - b - ab + a ] ab(p-1)

n
o

b(p-1)(1-a)

¢ {b(p-1) + a(l-bp)}/{bCp-1)(1-a)}.

(O
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P(1) =1 - £ w1 o =1
TdH M obd. T EY ¢ 2R B &
¢c = b(l-p)(1-a)/(b-a).

DERE>TEES W BB S N fe

4. mAH TR O — H & #HEESH®
4.] B A EE O — B &

A A

- ¢cp/(l-p)

0 =(a,b) OBAHHEE 6 =(ar,br) O—HBHEE2 T 2D

e 9 T > o D& LBr)T > (1-2)/(b-a) T& %

CERBRED. APMLAKHBEBER X(t) = t-N(t) O 2 LV T —

FTEE‘ZJ:'D’C\

L(BT)/T T-1 fo & (X(t)) dt

> Ls = I -2 m; EL Ji 8 (X()) dt 1 x(o)=j1,

in probability, as

T—> o0,

226 8 (x)=1(x>0 D& %),=0(xS0 D& &)

AW X(0)=j Oodb & T X(t), 0=

& T 4.

t=1 oMY @& 3% E .

X(td)=j+t,j+tt-1,j+t-2,... TS % H» &6, j<0 O & %

X(t) &

0 R EBADEBUDH>RBRVLDT 8§(X(t))=0 Td %, W x

//



We JjzZ 0 MU TEG X0)=)] 2F xhiE &k
Le = £ -5 mi EL Jo & (X(t)) dt 1 X(0)=j]
=c¢c £ -3 pi Jo  EL & (X(t)) 1 X(0)=j] dt.
—F. j20 WkWVUT

EL& (XCtX) 1 X(0)=j]

PLX(t)>0 1 X(0)=j]
= L «-e@ P[X(;)=j+t-kl X(0)=j1
= b i:u e Pt (bt)*/k!
= f xi e * /j! dx.

W Z .

Le = ¢ Jo {J rE

bt

p! xi e x /j! dx } dt

]
o8

=c Jo { S e‘P 10 x dx } dt

bt

c / {b(1-p)} = (1-a)/(b-a)
BREH ke URB - T LCATD+L(Br)=T & ¥V
LCAT)/T = La = 1- (1-a)/(b-a) =(b-1)/(b-a),
in probability
2 ® %

EToW T - o D& X

/2
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I +C6 ) ’/"T
- 1 (8 ) = | (b-1)/{a(b-a)} 0

0 (1-a)/{b(b-a)}),

A

Vv{g +}r = 0

BREHh ThEVBAHTEO — MM NEHEX L 3,

1.2 BAKE R O WEE S8
EANRTBOFEERHOTH Y. —ROK7 YV YEEB
BunRT3R0OFLEBREERME> T bh 3
£ B

Ar(t), 0StST BE BN EBE T fr o= {f1(t),F+:
0StST) WH PV R A BRCE T 3P THBEE OB L1t
ShhrbOLT 3. KRORENRY L& T 35

(AN1) p-lim Jo fr(t)2 A 1(t) dt = 02 < o0,

T— o0

(AN2) lim Jo f1(t)? x Ar(t) dt = 0,
T—> o0 {1 fr(Ct) 1 >¢ }

for Y g >0.
F D & X,

J T [ Jo f1(t) dM(t)] - N(O,0 2), as T — oo,

/3



WE. OAEBHEWR T '?2 28RO R

Arv = T°1'72 (3 /8 6) log Lr(8)

T-17¢2 Jo x a(t) dM(t) /a
T-172 Jo x s(t) dM(t) /b J
EB LK. fr(t) = T7172 xal(t) /2 & F X % &.
(ANL)  T-1' f5 xa(t) /a dt = (b-1)/{a(b-a)},

in probability
iﬁ‘ﬁ}iﬁ& {1 fr(t)1>e} = {1 xalt)l > €a T°172} T &
EZP B T HAREWLEE (AN2) WHY I 2. xB(t) oW
T LK AHERIEDPVL XS, 2KTHBEEXRNZ ML AT o
L\f%rﬂﬁ*&%ﬁ%bfﬁinnom'&

L LAl - N (o, 1C6 )M

WP T Hh B, ChIVESRL & ALHEEEOOBHEITIERH

CLLTHE (61 - 631> N (O, 1-°1(8)),

PR Eh %

/%
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