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1 EA

AFRTU, [15) DNEZAFNT 5. EFRR ¢ %2 HOWREEZERM S ED~iva 7382 { X, }iso
WXL, S LOMERDH v IZU T 2L T SEEHE M MIEIN5:

P,[X; €dx|(>t]=v(dzx) (t>0). (1.1)

ZIZTCP R v b0 X O TH 5. [15] T, IREEZEM N = {0,1,2,...} &
ofEfE~ L a 7H#E X T, THIRAF Yy 7V —TH2bD, TRKRDbH,

Pry,<m]=1 (0<z<y<2), (1.2)

Zii7zTHDITHL, ROIKBWTOARRKT 5, 2% D, (=7 THEHEI, ZDUEE
WOMOEESRNE, BIU, BEEIMERORELER L. 22T, n3fEACN
f\@?ﬂi%ﬁ%%], DF D, Tp = inf{t >0 | X; € A} (A C N) T D, Sl T = T{z} (:c € N)
rELZICT B,

2 SEATHREE

~La 7 EEDOETE DM OVWTH SN TV A ERZEEICIEDIRS. LT TIEREHED
7o, ( =7 T, X &N\ {0} ETBEN2D, RO ICIEOERTEET 5, KD IEMIZIE,
P.[r, < o0 >0 (z >0,y >0) KD ILDOEHEEEZ 5.

¥ 3, —fEIR~ v a 7T 2 EEE 0 OFESRFIC O W TR RS R & A4
%. Kingman (7], (RFN R~ v a 7H#EEIZ BT 2 IERREEOBER 258z & 2% a
IR U7z R-IEFIREMED T T, decay parameter (XX HS 2 HEEH 0B —BENICTFEET
5Z8ERLTWVS. KDFHELLED &, ROMRD 5EF % decay parameter

A\ = — lim log P, [19 > t]

t—o0 t

(2.1)

WXL, Pyl > t] = e (¢ > 0) Zii/e THEEH I v BFEL, —BENTH L Z L &R
L. 22 T~nazirsoffifizlwmkbe UT, BEE MO T CIREFRMTEED
IS T ZEFERLTEL. 2% D, A\ DIHERZEEHE T MOFEORLERGTDH 5.
Ferrari, Kesten, Martinez and Picco [4] I&, XDOMHE

lim P.[ro <t] =0 (t>0) (2.2)

T—r00



Zli7z 3~ oL a 7N U, decay parameter 231 ETHAUR, D & 1 ODDHEERE T
MOFET 2 2 2R L7z HE (2.2) FERINICE 21X, NREBZERISKZ V) 2 w5 %
HTHY, H5ERTIIIEFFRECLV. Hl 21, HAEFERGEEDSE, (2.2) KD ILDOD
WEHER 0o B3 Feller DR THARRGETH 5. —J5 T, decay parameter D IEfEME ()
ZAX, 06 DR ZFH 7T TRIFIZR~ v a 78IS 5 Z 2 0), BOEIREEZ R
TEWVWR S, ZOEKRT, 4] 3HERE L IFRIREOHID I N T XD D SEORI 2K -
TW3., — RN W - T, DIREBZERZV/NS W) 1ZE R-IEBERMEEEDIBERT R 57
D, LR LVHEEEREL TV VR 5. KO —ROZEM Eo<La 7@Ricns %
Wt e LT Takeda [12] 233 b, BB & XN 2 &2 Wiz 30~ oL a 7iafic e L,
EEEDANP—EBENFET2 2R L TWS. BEEHDOIEMRERIEZ 2 CTIXERT
B0, REMIZWH &, NFLALDEFLTWAR TFIEIRERaV 7 VES EITINE
5] EWVWHOMWHETHY, 4 DRREEZEED/ NI W EWHSHWHETH 5. DLED, —KRIVRTF
FEERAFE L TR SN TV AR TH 2. ZOHOBRIIEHATIED 225, BFNics
Z BN HERERICEA T 2 I3MRE R X 72 D REZ W T Z L 2D D 2 DR
MTHo/DTAHZENRLIELIETH S.

i, BRI 7 5 2D~ a ZEEICOWTHIG N TW AR EA S, [15] T, 2F v
TV =R a ZEEEERE LN, 20 5 XD a 7EEHIE Kijima [6]
WX BT D D 5. (6] 1&~ a3 7#HFHDHY uniformizable, 37255, sup,., Q(z) < 0o
TH5ZeZREL TV, FFLVikimI B’ S 2203, ZDIREE Perron-Frobenius DJE
HEZIGHT 2720050 TH D, L0BMTH 2. AT, EEHESHOTFEIZOWTIE
TREFEDEBRONTED, k72, BEEIMEEROESDHETETTVWARWL. D% D,
THAFXY 77V —<)a7#EHEOEEE MO RLRHOTE ZhEzTcHRshTy
ol 2L, W DOhDERGHIR T 5 2DV TIIEREBIZHARGAT WS, Fil 213,
HIAEFEIREFE TN L T, van Doorn [13] 23, HAFEREE DO NERNRETH S, A —
RHIEE, R — 8 Wb E2 052 5 2, 612, BEH DM 2ROEE Z i
FELTWA. EGEFRICH LT, Yaglom [14] 12 & 2 BRI D5 G 2 - 7o LRy 72
W03 H % 23, BAVe 2 e R E D58 ORERBE S N7z DIEERE T, Maillard [9] 12
FoT, BERFHOIDEZ N, Z LI, ZOGEPR#ETH-E VWS &
DY, AL, TNETHIZERETEVTVARLSTZE VWS DORERDE 2 A7 E
Zohs. EHER (9] OF TR IEGEREDUEE R M OEITMIE L L KIRDIED, ek
WCHERGATBmAIDIMLTH B Z e Z2Mr{FHHLTWS. THRAFy 7V -5
RLT +—27 DA, Pakes [11] 12X 2, Yo7z by 7 2o @D 2 DDD,
PRHEERPER D, SEEZ TV EKRTOEEFE DI OVWTIIEL A LR
W, BEFEOMBIRY, 7KLY+ =7 DGEER-> TMHZRIEIMICRL, BRI TH
B0, ZTNETHIONTWERDL Db LKW, ZL, 7YX LU+ —2I12Ro 7
GEWRERL ZHUIEH L 3RV, 2N DHEGREOSE LR, ZNETilEbH
NTWARrosREFREeEbs.
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[15] WZBIT 2 EREEE, (—Mb) R —nEThH 5. R 7r—nBBEIZEL L T—X
TCIEHGERE, F AT ML Ly g adficx LT, JREICHWS N TEEETH D, XM
D6 DML XE DR T v > » VEEREBEHARETRTZenTE 5 (HIRII,



Ito [5, Chapter 5], Kyprianou [8, Chapter 8], Bertoin [2, Chapter 7] ZZ). 205D X
r— VBRI Z ORERIBREE R OME AW THER ST E 72205, Noba [10] 38 (%72
FIE) OBk WX Eo = a 7@ L, FENEZHWS Z T, —&IIZA
VPRS2 RE T E 2 2 e BR Lz B A LEEKINCW S &) Bk
RT3 x VEEZEHICER T N2 5 2 2 BBOET, —RoTiERGERE S Frfl A<
7ML Y 4 BREDOSDE LTS DR LK. [15] T, THAFy F7Y—%
3 7NN L, AR 7 — B E RIS FEERE 2 W TER L, RO AR
DD Z R L7 (72720, 2NHDORADFERITE D LD Z L [10] 22 5 IFIFH S
DTH ). THAF Y 77V —<a7dEH0LE 0 BENZRARIEREIOmE 4.2, &
H43THZ 7.

A7 — VR MEEE D OGS S 2 7 4 7 71, Bertoin [3] 12X % DT, [3]
T, IEARZ FLL Y 4 @RI U, 27— LB Y 2 Otz Hwa 2212k b,
BIRXE DR R TIEIRDE = 258 DMEEHE D MOFELRL, £, BEHE STHD
EERRD R SN R r—LBEBUCE D B2 o Z e 2RLTWS. [15] T,
AN [3] O T — IR T — VBN AR T 5 Z L I K D EEEHE DM OEEL
RLTWS., 2720, ZOFEERTLIHEMERBIETE 2D TIER L, RESMUTOD
QAT ERIRPREL 25, 1 FHEBRAT — LB DEERTE 2 Z e SN T
BROWRTH 5. 41 THEZDL X2, —BILRA T —VERBIEENED 5 75 22
ZPHWTERSIND 7280, TUDEEEBAN IR T X 200 EH S 2 TRV, 2 OHED
AJRETH 5 Z e &R 7o, A7 — VD B 2 OB 72 Volterra M7 772D iR
ThHZIeERT LT, LR — VERPREFIOR R ER O L B/R LT
(EH 5.1). 2 REEZEEN—RREISLT LB LR WDz a 7#EEDET T
DEHZERT IUNEVDH LR TH 5. FHlZIE, 2 i TitdL7z van Doorn [13] DFERTI,
i oo D Feller D EKTOGEEDBTRADIFTRALIZIEC T, BEEFE ML —D20IER]H
AP DNDE ZEDREINT VS, 2D K SITET TOREENIAEEF 76 DIEEICKE

ET AN, FiX, ZOBERDTFEIC K S dichotomy &, THAFy F7 ) —<)La”
I L TH HRICHIRTEX 2 Z e 2R T ONEMBERTH 2 (EH 5.6)

4 #EfiE

WL DD DERPL TN R 2R 5. HERIEE ({ X0, {Pe}een) & N L OE R
i~ a 78T, THRAXYy 770 -1 (12) ZHMz3235. X OQAITA%E Q =
(Q(@,9)zy>0 &L, QUERFNTH 2T 5: 3 Qz,y) =0 (v € N). HENZHE - T,
Qx) == -Q(z,2) =3, Qz,y) (v € N) &FL. Ko, X BERENA 7, = lim, o 7
THBT BT 5. LU, 7 =T THS. 6T, UTZIRET 5:

(i) X &N\ {0} ETBEY; Pyry, <oo] >0 (x € N\ {0}, y € N).

(ii) N\ {0} D& RUZ regular; Py[my o) > 0] =1 (z € N\ {0}). (4.1)

(iii) & 01X trap; Po[X; = 0] = 1.

Mo eNIIXL, ZDRFKEZXTED 5:
t
Ly ::/ {X, = x}ds.
0



Z DR DO ERD S5 I T ORNRDHES : JEARE f: N — [0, 00 ITH L,

/ s = 3 f)LE (R

x>0

BLU,

/ T enm, [f(x)dt = 3 fW)E, { / N e_qtdLi’} (K53 v VEREAR).
0 0

y=>0

Noba [10[ 12> T, X DR — AP EAT 2. $3, 2> 0L, Ko b5 D
EZRTED 5:

n.[X € de] .= Q(z)P,[(X 06 ar €Ede] (e €D),

TN\{w})

ZZT,DIEN LD cadlag paths 2KDEETH Y, 013> 7 MERHFZEEZRT. ZOJAE
IR R L2 2 L2 s D2 o T W3, D% D, KA D LD:

—log Ex[e_q"z(l)] =q+n.[l—eT] (¢=>0).

22Tz BT B HERME, $hbb, t— L OAEHHEBTH 5. X —Hit
A7 —NVEBOERTH 5. DFFETIZHICRA 7 — LR IEA.

EHE 4.1 Eq> 0L, ¢ 27— VBB W@ N x N = [0,00) ZLFTED 3:

H{z <z}

W(q)(x,z) = nz[e_qTﬂc’Tx = OO]

(4.2)
FRCW =WO v ELZ2IZT 5.

Noba [10] & [FERDITIET, X OXHED &5 OBHIKZ & XH DR T > v VR
ERAT — VBB ERWTE R L Z e RtES:
MRE4.2. ¢>020<z<y<zITHRL, LTI

e 7, < W@ (y,
Eyle 7, 7 < 7] = nofe 7 < 00 v Z)
nyle=vv, 7, < ool  W(z,z2)

FE43.¢g>020<z<u,y <AL, LUFHAL:

AT
Ta/\Tz M/ (Q) (l’ u) M/ (‘I) (y Z)
—qt gru| _ ’ J W@
/0 ¢ st] B W@ (z, z) )

=@ (z,w)E, e 7, 7, < 7] — W(Q)(y,u). (4.3)
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5 FHER

FH—DEMRIE, EELZ0 < 2,y L, B0, 00) 3 ¢ WO (z,y) EERIBUILER
TELZ2TH5. NxNATH M = (M(2,y))eyen 25 M(2,y) =0 (x > y) 2l & X,
F=Aenwszricd 3.

EH 5.1, ¢ > 0&EET 22212, WO = (WD (2,y)),,50 & N x NATHI & AT, 1751
F = W@ 3B F o AR R+ — &7k L= MT5C b 5

QF(z,y) = I(v,y) +qF(z,y) (v >1,y>0), (5.1)

22T, 1= (Ouy)wyso FHENATHITH 2. 2,y €N (z < y) ZEET 2 Z 212, WD (2,y)
FqBT2 (y—2— 1) RODZEKXTDH %:

WO(z,y)=> W@,y = > W zy) (1,y>0). (52

n>0 0<n<y—zx—1

2T, WIHTHIW = WO D nflOfiTH 5. Ko T, Bl g — W9 (z,y) 1ITRERIRUC
MR IR S h 5 (T CREIHREL B DEEZB). 512, ¢ € CIIHL, 1751
[— qW EFETH D, BUFASH D 3L0:

W@ = (I —qW)"'W=W({I-qW) " (5.3)

EFX (5.3) 2R —VEBIIUTOL Y ARY AR ST e b 5.
% 5.2. ¢, r € CIZ0 L, LUF D07
w@ _ ) — (q _ T)W(q)W(T) — (q _ T)w(r)w(q). (5.4)

FE 5.3 LYARY MAERGAIZBWT, r=0DFEEEZS T I F =W
FLUT OBEREY 72 Volterra BURED H RO TH 5 Z e 3br 5!

F=W+4qFW =W + qWF. (5.5)

—RICILRGERER AR R b L LY 4 B8RO A7 — LV EBUI WD [FARED (ERY )
Volterra BURE D HERDOBE L TREo T oNE. koT, EBH1IBIURL21E, X
o — VBB W @D I ER D 2 — VB D HR e —iRALIC T o T Z 2 B/R LT W5,

RITHEEHEDHROREOT 252 5. £F, 27— BE AWT, 55T co D ZE
AT %.

EE 5.4. XDBWEO VDL E, BHR oo ZMATHZ VS

> W(0,y) < . (5.6)
y=>0

KRB DID L E HEFR 0o ZIEMATH B 205
> W(0,y) = . (5.7)
y=>0



Z DEFRDOEEL, HAESCREIRIC BT 2375 0o D Feller DEMKTORFEDINRE 722
TW53,

AR 5.5. Q1791 Q = (Q(x,y))ayen AT TEZ HN 2 HAETFEEZE X 5:

() (y=2z-1),
= (u(@) + Az)) (y =),
Q= A (=241,
0 (Z DAth)

ZZT, M), pu(z) >0 (x> 0)T, u(0) =AX0) =023 2. AE—=FHEr = (7(2))s>1
LT TEDS:

ADAQ2) - Az — 1)
W@n@E) ) 2P

7, CBED) A7 — VB s : N = [0,00) ZLL T TED 5:

(1) =1, =(x):=

1 1
s@%smjm+z%m@w@u

1<y<az—1

FLVLIBIZ AT 203, HHEIVICHI SN FE L LT, A — FRIERTY Q &t
TRHETHY, 27— B s 13 s(X) BT =3 L5 THE.
DEE, 0-AT—LBEBW = WO BZT2HET I eDEEEZ hbhrs:

W(0,z) = s(x)r(z) (z>0).
EoT, X PWMAL 8D Z LT OLMt L FfEICK 5
> s(a)m(x) < oo (5.8)

>0

&M (5.8) 1F Feller DEMRTOEFR T (B Z1F, Anderson [1, p.262] ZZH) IZH W T
MATH2 I eFAHTH D, 3K 5.4 TEHA SN BIGHATERE R O & OIRRIC
BRoTWbIehbhsd.

RICHEEEDHDEEE AD. LLTTE, ROZLGEEZNET 5:
P.[ro <ool=1 (z>0). (5.9)
RMWERRTH Y, EEHEDTHDTFEIIERO I L o T INDE e bhb.
EIE 5.6. Q xEEEIMERDESG LTS, 20k =, DUNARKA:

(i) BER co MHATH BT E. ZOLZ N >0THD, Q={1,,} TH5.
(ii) BEFR co DBIEMAT A >0 THB LT D, TDEE, Q= {}recr) TH2.



ZZT, A€ (0, ] ITH L, HERDM vy ZUL T TERSNS:

va(z) = AWEN0,2) (2 >0).

AR 5.7, JFRADEHEICZBLT LD A > 0 23k smw. flZE, N _ EQHFNIRS ~
RLU+ =7 TROTHIET2DDEEZLL, \=0TH5.

Bt oo MMATH 255120, —HRRHEEH 20 vy, 3V 7o 2MRTH 2 2 e
~E5.

FE 5.8 Ao BMATHZ LT3, ZOrE EEHEDM v, Y70 LMERTH %:

Jm Po[Xe =y [ 70 > 1] = va(y) (2,9 > 0).
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