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1 S— R A TR
11 I

n N NEIEFIEAE—&, FEYLEUE. X, = AFIE FIERVCEC 5. AT R 45
. E(X,) =1, Var(X,) = 1

- 0 L FRS A KEE [ O IET, W E[X,|L] = =2

n

1)

B By TR n A G T 2 R A AR TR ISR, W P(E,) = 5 C

j=2

i Ry FoR: G n AN ANERREH CRIE e 2T U TR . W ER,] =

i0 Ay FIRIEAUE kA AT T2 ICRR , FoA 9 F R ITRE 0 P(Ar) = (1) =R p(E, )

??%m B AT nikEE, BT mKE (BB ERU, FEARZs R % N B
X AR I A A HES AR, BRIk SN AT AT BRI BEHLSMAE ) -
?gmﬂﬁim-»—ﬁﬁimﬁﬂ%éﬁQMMK% SRR AR UL V1 <
J1<ja <. <%§n+mf¥ﬁh,hﬁﬂ%ﬂmmmAM)(ﬁﬂ

Xt IEZE A AT AN R 458

* pom =P(A BEEIRAGET B 1550 =12

X

21 (1.26). KR ppm =P(ARZHATRY T BRAZIALEn KR, BEEMKE, H2
i, HEFIFTHRE)

W ik
Pnm = ﬁn—l,m : (ﬁfﬂij‘jA) +0- P(ﬁ jﬂ B)
:>]5 _ Pn,m _ Z+m -1 m
P =1 — —
Pnm = ntl
i
D L. /. n,m m
Protm = P(AHin B Hm KEA MBSUET B| HkEREA ) = 25m =10
n+m
m
~nm =1-
—Pn, n+1

O]

282 (1.27). % 2 —AWik, RS A AREE p —A B2 RAME 1 — p i —A 215,
Hevh n A Aa T, RAE: PR fES AT T n + 20 %)



5. X DA, RN E = {(MWAER - Hiita 1 7o+ 20 R XA ST AL AR
736, HM O RS RER ST REHS AR (LLingsie AABBA fl AABAA [WHESIRRR & A

—FEH), BEMEA R AEEE .
y

(0,7)

» T

(n + 2i,0)

FATAT AR KRB XA A
BRI, FATRAESE AT B WM, M TE R R S FRATI
FAVERE A, BN DA, FAVE5ES B, hTERNERRE T, 8
H BRI 2 AR AN rT AR S @ 4, M1 T 20K A BRI A GUET B iEsE, TREAFE

2 :
n—+ 2 o n n+ 2 o
P@Dzmm( )f“ﬂz ( >W“ﬂ

n—+1 n+2i\n+1
TR T AB R UEN .

1.3 GFFRBG AL i & ikt

B A VAR R €M D) Do S K S 2 M R S U e 6 SV e SR SR B 2] g X A
T = MO &2 EREDE k IS Z] . W P(T, <T-m) = 35

f f f f f f f f f f
-moo_mel . 0 1 ) . . n

XEFFE {T, < Tom} FATATAMEH Q7R A% -

{Tn <T-m}={RTMNOH%&, BXIHFEIm 288 Edn}
= {EREMIIEE N0 i, BRI m JCZ Al 3 nidn oo}

SIRE 3 (125). % 5 —/HE, Mk STRMB—A RIS EH— AR, i hA, LUK
A E Bk 0 B k Z— s Bt R i(k — ).

. PA X g 0 A, WETERIIVEE EIR BN 0 B0 k TR EZag R ], FRATRUER M; =
E(X;) = i(k — 1), R ARMA A FE, RIT6:

1 1
My =M, =0



XM A AT, FATA
M; = My — My + 21(*)VZ =1,..,k—2
My_1 = My, — M +2(k — 1)

B Fx ek, RAT253):
Mi=—(k—1)M +2(1+2+ ..+ k—1)
/‘}\ﬁﬁﬁgﬂj My = k=1 055 My = E—1RA (5) =, OTARE]: My = M —(k—1)424,Vi =
1ok — 2. PR S8 T HEA TSR AN, FRATSEE] My = (i +1)(k—1—4),Vi=1,...,k -2

S 4 (1.38). 32 T 1= FRAT IR AHRHH 9 96 B ag 4. K AR B(T)

fif. ic X, = MRS 0 ik, fEE&yid T {1,2,3 smp U AARRIBRE T Z )5, FE
5+ 1SRRI fe 2R B 4. e T = Z Xio BUEARME E(X):
o X T — N IEREAN 1 BT I ﬂiF/\ﬂ%‘)EJ TEARIR = 2 i 88 220 @ + 2 Bkt

PR s gi s 8. I ER 1.25 Bg5ie, FITAEE: EX;) =(+2-1)-1=i+1,
BT LSR RS S B(T) = mimtl) Wﬁmmﬂzﬁa@ 0
1.4

I { X, iid ~ F, F{S,} BZ2I/2 4405, B S, :=min{n: X, > X;,Vi=1,...,n— 1}, it

LSRAEM KN R { R}
y

Ry = Xg,¢----mmmmmmmmmmmm

Ri=X¢-
1 L] l "
Sl SQ

NIFATH W FRIZ5E i

© Ry ~ F,P(Ry — Rp_1 > t|Ry_y = s) = Zts).

F(s)
o 7 =5 — S WAt F Ik

s LY, = —log F(X,), W {Y,}iid ~ exp(1), #FIiC { Ry} 4 {Ys } i REHTR B A4 SRAH, M
MmITEA1HE: R = —logF(Rn) (X2 B AR ety ok 1Y ), IFHL, Ry, R5—Rj, ..., 1id ~ exp(1).

o WERFATIC m(t) = —log F(t), APARIL m(Ry), m(R2) — m(Ry),...,iid ~ exp(1), MIfi
ASRAA RIS — N ERECH m(t) = —log F(t) MEFFIK poisson 1 F.

o WSRAHIRE Ry (A AHRAR: P(Ry < 1) = piy (m(0)" e ™ ON(). ATDATHHFIOY



FRAEZAIAT Y I Ry ~T(n, 1), H Ry = m™H(Ry) ISR S 0 i
PT—AEFF K poisson JHAE N () = #{n : R, < t}, A[DAEF|IEEE m(t) = —log F(t),
P AR, <t} = {N(t) > n} RFHHS.

2 SRR N NI

45— A BT N () o= #{n: S, < t}.

2.1 Srkinks, ARk, ANk, SETRRE X
Grkikal  N(t) == #{n: S, <t} BHAEFRN X BFFRIAR (HPP), #7:
1. N(0) =0.
2.Vt <ty < s1 < s2,{N(t2) — N(t1)} H5{N(s2) — N(s1)} J7.
3. N(t+ ) — N(s) ~ poi(\t).

XA T
1. N(0)=0

2.0 <ty <ty < s1 < 52, {N(t2) — N(t1)} 5{N(s2) — N(s1)} fitsr
3. W0 <ty < tg,5>0,N(ts+5) — N(t; +5) < N(t2) — N(t1)
4. P(N(h) = 1) = M + o(h)
5. P(N(h) > 2) = o(h)
T
1. {X,}iid ~ exp()\)

CIEFFRIA]L N (t) = #{n : S, <t} BHCHHEIN A(t) BEHEFF AN (HPP), #:
1. N(0) =0.

2.Vt <ty <851 < S92, {N(tg) — N(tl)} 5{]\7(82) — N(Sl)} ZETL
3. N(t+s) — N(s) ~ poi(m(t+s) —m(s)),m(t) = [; A(s)ds.

XN T
1. N(0) =0
2. V0<t1 <ty <81 < S9, {N(tg) — N(tl)} Q{N(Sg) — N(Sl)} ZE_\‘T
3. %> 0,h > 0, P(N(t+h) — N(t) = 1) = A(t)h + o(h)
4. P(N(h) > 2) = o(h)

N
AW 7 {Xatiid HiZF95 N ~ poi(X\) #isr, WK W = ;Xi v b -REpIEL /o0

BRAERT 75 A ~ G 2 EMBNAER, H [N@)|A = A ~ HPP()), W N(t) 24
RISl /APUE



2.2 ke R YRR
2.2.1 AR R Rl

WL, IR RS B n] DA A HARREBCE TR, A1 ZE gl n]
PASE P A S 3% B IR

B 5(2.4). 4 N(t) ik B A A ayiamidiz, TELENEN(t+s)

fir
EN ()N (t+5) = E(N(£) (N (t+5)— N (£) +EN(x) = EN ()N (t4+5)~N (O +EN?(t) = M-As+At+(A)?
O
218 6 (2.39). 2t T A4 poisson iT42, T H Cov(X(s), X(t)).
. Rt s <t, N:
Cov(X(s), X (1))
N({)  N@)
:COU(Z XZ', Z Xl)
i=1 i=1
N(t)  N(s) N(t)
:COU(Z X, Z Xi+ Z X;)
i=1 i=1 i=N(s)+1
N(s)
=Var()_ X;)+0
i=1
N(s) N(s)
=Var(E[>_ Xi|N(s)]) +E[Var() | Xi|N(s))]
i=1 i=1
=Var(N(s)EX;y) + E(N(s)Var(X1))
=(EX1)%*\s + AsVar(X;)
=E[X?]\s
O

222 jrikaid AL ah e BE MR 5 AR A
XFFFUIAtR R N(t) ~ HPP(A), W:
[(S1, .y Su) [N (2) = 1]
[(S1, -y Sn)|Sn1 = t]

Uy Uys - Uwy)
Uy Ugys -+ Uwy)

= =

Hr U, ..., Upiid ~ Uniform(0,t), 1 Uy, Vi =1,...,n @HKF5 1T .



SHFAEFFUIARA R N(t) ~ NHPP(A(t)), W
[(S1, 0 S) [N (1) = 0] £ (Unry, Ugays oo Umy)

HoHt U o, Uniid ~ f(2) = 293 Vo € (0,1), T Uy, ¥i = 1, ..., n IR TG

SIE T (A5 2.3.2 (53 —ANIEIA). N(t) ~ HPP(X), fEatZ] s B A FHAE p(s) EIN T
WA TR FH, 3T Ni(t) Atz t Ay ) t Z AN T RF g F A2 KF Ni(t) 49

%
N(t)
Ni(t) =Y L{FS; RAMFLGRIA T I8}
=1
=P(N;(t) = m)
=Y P(N;i(t) =m|N(t) =n)P(N(t) = n)
n;m N(t)
=" P> A{FS; BAEMFGRIA TIH) = m|N(t) = n)P(N(t) = n)
n=m =1
=" PO U{TUG BAERFERRIA T IR = m)P(N(t) = n)
n=m =1
=" PO U TU: BRI T IH) = m)P(N(t) = n)
n=m =1

=2 <n)pm<1 —p)" " P(N(t) = n)...p = P(TUL ZER A T T)

n=m m
= n m n—m e_M(At)n

:n;<m>p (1-2) n!
_ i (At(1 =p)) ™ e Mp™

=, (n—m)! m!

A1) € (Atp)™
m)!

_e*/\tp()\tp)
T ml

X RE RS R ] ARBR AL PR 2 5 — Ry RS ~J

)58 8 (2.32(b)). ik T A% 318 A4 m(t) a9 JE 8 7 Poisson iT 4218 B F 3, LMRBAN R £ L
Aot FoglamER R LT, 4 X(1) £ EZ] t R T T AZ, i EX(1)] Fo Var[X(t)]



N(t) N(t)
X(t) =3 1{EtZIS; A TAER Z TR = > 1{Y; > ¢ - Si}
i=1 =1

Hrp Y, 250 « NP LA T R TARRSRZE0F, W Y, .., Yoiid ~ F.

n

(X@OINE =n) =Y 1Y >t - S}N(@H) =n] = 1{Yi >t - U}}

i=1 i=1
Jot U, ., Uydiidwith pdf: for, (z) = 2001{0 <z < 1}, igp= P(Yi > t—U1), W [X(8)|N(t) =
n| ~ Binom(n,p), PTPA:
E[X()] =EN(t)-p=m(t)-p

Var[X(t)] = E[Var(X(t)|N(t))] +Var [E(X(t)|N(t))]
= E[N(t) -pq] +Var [N(t) -p]

= m(t)pq + p*m(t) = m(t) - p

Horp
p=PY, >t-U)) :/0 P(y; > t—ul)i:(?))dul - 1_/0 F(t_s):%ds :/O F(t_s)g((?)ds

O]

2138 9 (2.22). 1BIZ A E VA Poisson i& 5 X\ #E N E @ T30 IR K Sik A4, % i mE ik —ANikE
Vi BAgdeik B ATRE, BEX V; R AFMR - F ogdk ey EAERNTE &, 5 A2 t 12T
R 4] (a,b) 447425 309 57

i,
M (t) = FEmZt f7F XA (a, b) BIIRAESH
N(t)
=) SR It BT K (a, b))}
i=1
N(t)
=) 1{a < (t-S)V; < b}
i=1
(A QS AL T TRT 0V -



P(M(t) = s)

N(¢)
:P(Z H{a < (t—5;)Vi < b} =5s)

ooZ:l N()
=> P 1{a < (t—S)Vi <b} =s|N(t) =n)P(N(t) = n)

n=s =1
_ZP Z 1{a < (t = Ui))Vi < b} = s)P(N(t) =n)

n=s =1
—iP Zl{a <(t—-U)V; <b}=s)P(N(t) =n)

n=s =1
_ Z <m> )M P(N(t) = n).op = Pla < (t— U)Vi < b) = /0 [F(; _bul) -G _QUI)]idul
_(Atp)"” e P
N s!

O

21810 (2.19). HRAE 8GN T E VAR E H \ Y Poisson i 428k —ANH K7 LIRS ARG HEN A 44
VA GRG0, —3NEVABE o), = 1,2.. B8R jAABUE, vA X(1) T/t 2] ¢ A7 %Rk
509 B4 R E[X(2)]

MR i M OWARREASE SIS, AR K, R AR R A A A
Wb, XEeph AT AR IR A AS AL BN A i ABOHAT A 38 N (1) DTN ¢ K2 iE ik

ASCEHH , TRAVA N(8) ~ poi(Xe), T N (1) IRAER 2] ¢ R HTE) T ILUAA J A5
A, poisson AHERT, FTRLEE] Nj(1) ~ poi(Aayt), PLY SRR ARSI, MY ~ G,
S B N (8) 15 m A Ek . BT

o [N;(t) j
~ EX()] - B {z 21{Y<t—s<”}]
j=1 m=1 i=1
= n ) _
_J; { [Z: ;1{Y<t—53} J(t)—n]|n_Nj(t)}
X n D[ (s
- J;E{E[mz_:1 1 <t = SuNi () = n] ‘”:Ni(t)}
CBBXEELY; <t - SOV = 1, BRI AT
—jzlE{j E[mZZI 1{Y1 < t—U(m) :||TL:Nj(t)
— ZlE{j | Z 1{"; §t—Um}]‘an(t)}
7 m

3

P(Y1 <t-"U)

I
HM
<
= .
=
.Z. 1}

_ZJ Aagt - fo t—utdu
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M

TR T B EER o

3 B m M SR

31 wEad R E X

WP — AR E R S AR, R RN { X, id ~ F, FATEK F(0-) = P(X1<0)=0
(X R EFRIE AT RE RN 7)), H F(0) = P(X = 0) < 1 GXEAF%E R /] DAFE RS ALAS 2245
f£), it N(t) =sup{n: S, <t,n >0}

| I I I I I I N
f T T T T T T 7
0=5 S1 S h T Sh—1 Sh t

XHFH B AR AT AR 1Y insights:
CF0)<1=p:=E[X,] >0

AXYiid = ToeTEMRAN SR N, SRR U B U S I R4 AR A ]
AN =0} = S, <1}, IN() = n} = {Su <)\ {Sps < 1}
4 50> 0,008 B TARTAT, ERA BRI R 2 T 2 K T

p—

[\

98]

3.2 SEERE DL B S R

ST EHERE m(t) = E[N(t)], TATEWF AL
1B 7E [0, 8] PRA A BCTR R 20

2. m(t) = E[N(1)] = f P(N(t) > n)= 5 FM(t). o FO(1) = P(S, < 1)
n=1
3. mf(t) (t) + [y m(t — )dF(z),¥t > 0.
4. m/( (t) + fym'(t — @) f(x)da = Z FOUBEMART, m () BAEZIW T %] ¢ A 5
kiﬂ@%@fﬁ/&i&“. W2 Ut -
P((t ¢+ At) AT ) = dm(t) = m (60t + o(AY)
5. m(t) < oo. WYL, FEABRATEIIEE, TR &AM ENEUE A RT.

3.3 5t
R {Fn,n > 1} 258 BT o — field, B) F C Foy1,Vn > 1 (AT Z—A
Filtration) . [fii T 22— Pk . #5: {T =n} € Fo,Vn > 1, WFR T 2 %% Filtration [7){5

10



o

FERXTTRY, % Fo = o({ X1, Xn}), Ho {Xn,n > 1hid, BlX—A> F, BEEE, B
HLASE: X1, .., Xo TS WPTA RS IEATIR T N KT { X, n > 1} B, 248 {T =n}
st { X, .., Xn} BE.

{5} (Stopping time) /@& FEALEREIX — U — AR H 2 HE RS, AT TERA
TR 5 42 g B £ .-

L ¥esdgd e, N(t) + 152 { X} .

2 W T BT {Xoun > L)idd M, WE[Y. X;] = ET-EX,

i=1
3.4 R B
PATR @ 2R T S B A R PR B9 51 -

1. lim N(t) = +o0

t—o0

2. lim M8 = L (] Sy(ysn M Sy Fethiofeirs) . Horlr L REH R AR, BRI
ﬁ@Wﬁ%$%ﬁlAE%ki

3. lim m(t) = +oo

4. lim ™0 = L GRAGHERRRIA, TR + 4 LIRS )

5. [Blackwell]

{ X, n > 1}iid ~ F, FAERE S, ) lim [m(t +a) —m(t)] = —,Va > 0.

t‘&.t‘@

{ Xy, n > 1}iid ~ F, FA&% 5, - liglE[N(nd) — N(nd—)] =

% Blackwell 52 FR ) EULFAR: s s HORFIE , 2E t AR, 6B @RI F B0
AR @ ZERSHOTIE T, 6 n BT, 7E nd 5 AL BER R E AR 1
4

6. [%%E%ﬁ%ﬁﬁ] BN {Xn,n > 1}iid ~ F ek, 10 h(z) HZEREW (h(z) >0, B
W [0 h(z)de < 0c), I:

lim h@—xﬂm@%zlémh@ﬂs

t—oo [ 1%
VL3 XTﬁD\E%ﬁEY S, gt )+ Ju g ()5 XEEEX Sy 35( #F
S gt +f0 (t—x)dm(x ),Ei}:/\t—}OO, /%'@J hmg —lfo

11



3.5 5 Sy FIRMESE

y R, W2t Z i e — ISR A AR ZI R, XA BEL T bR LA
& id Y( ) i=Sn@y+1—t, Alt) =t — Sy

S&@) { SN&HJ
MFATE T IZEE (F iSRS R S, AR B g i 25 1) -

1. {A(t) >z} = {[t — o, t], WHEH KL}
2. {Y(t) >z} = {(t,t + x|, WHEEHLE}
3. Sng WA

dFsy., (y) = F(t —y)dm(y) = POHEHRET (v, y + dy), BHE—AEHREER Tt — y)

Hort dFsy, (y) BT t 2B UCERT y Ak d R R
4. E[Sy(41] = p(m(t) +1)
5. XTY (1), Bllh:
hmP / F

XT+1
tlgloloE[YT( )] = u('r—l— 1)

Vr=1,2,..

6. X AQ), FiA:

hmP / F

lim E[A"(t)] = XT—H

,Vr=1,2,.
t—500 u(r+1) "

7. KT Xy, A

. 1 ‘
lim P(Xn(pp1 < @) = — / ydF (y)
- 0

i
. , E[X]"]
tll)IgloE[XN(t)_,'_l(t)] = 1 ,\V/'I” = ]., 2,
238 11 (3.3). EP8: P(XN( 41 = x) > F( ), & F(z)=1- e\ a4yt AE A R XN(t)—H ED]
I

12



i
P(Xnwy+1 > ) =P(Xnw+41 > #|Sne) = 0)P(Sn) = 0) + /(0 ]P(XN(t)—l—l > 2[Sn(y = Y)dF sy, (Y)
t

=P(X; >z|X1 >t)P(X1 > 1) + P(X >z|X >t—y)P(X >t—y)dm(y)
(0.4

=P(X; >z Vi) + /(O ) P(X >z V(t—y))dm(y)

ZP(Xl >xV t)
>P(X1>z) . {Xi>zVvit}C{X1 >z}
=F(x)

fEF(r)=1—e M, f:

P(Xn@)41 > x) =P(X1 > 2 Vi) + P(X >z V(t—y))dm(y)
(0,1]

:e—A(th)Jr/ =A@V \ gy
(0.¢]

B e M f(o,z} e My + f(:c,t] e My, x<t
e A 4 fg e M \dy, x>t

(14 Ax)e ™, <t
(1+M)e M x>t

= [1 + Az A t)] e A
MITFRATA P(XN(t)+1 <z)=1- P(XN(t)-H >zx)=1-— [1 + Az /\t)]e_)‘x.

13812 (3.14). #.BA H 4T
{A@t) >z} = {[t — x,1], BH BHL A}
{Y(t) >z} ={(t,t +z], ZH ZHLA}

(2 & K1) 5% 569 FFF) )

SN () t SN()+1

iR {A() > o} C{[t — 2,1, BATERAA) FYL:
ISR F ARG KT o, WIHHE ¢ — o B BRI DA SRR A, ORI # R 2 FEA®) = o,
JEEME AL =0.
{[t — z,t], WAEHLEY C {A@t) > o} BB

13



R [t — o, ] EREAT SRR AL, UERARTZ ¢ DAL 20 ¢ 2 1 fo S — VR S 2 A 1 st 2 0 23
AT ZHAX I Z A8, XA {A(t) > o).

{Y(t) > 2} C {(t,t + =], BAEFAL} BULH]

WERF R t— Sny41 > @, XEWE t+o RATAEEHRAE, GRS SHY (t) =,
SRTAET 20 ¢ AT DAE R 2R, B SR S8 Sy = ¢, HE REEX 2 JE I — B &
ATENZI S t+ o ZJ5, BT PA R Y (1) > = iR,

{(t,t + ], WAEFREY C{Y () >} BH:

USRI — DX Ja) AR SR R A, SRR 2 ¢ 2 R R RHERT 25 2 251,
XEARXFEAY () > o). BB TS5, O

ST 13 (3.15). £ P(Y(t) > 2|A(t) = 5) 5 P(Y(t) > 2|A(t + &) = s)

SN =t—s t t+x SN(t)+1

SN(t)Zt-f—%—S t t—i—%t—i—a} SN(t)Jrl
s )
P(Y(t) > z|A(t) = 5) =P(X — s > 2| X > s) = F(;:)w)’ V0 <5<t
S
P(Y(t) > z|At+ 5) = )—P(Y(t+§)>§yA(t+§))_F(SJF%) vE <
x 2 =35)= 5 5 5)) = F(%) ) s

WXL B LA P(Y (1) > s|A(t+ %) = s), BHRNIZL: _;(j , Vi<s O

3.6 B S BRI BT

3,26 3.27 3B BLG B 56 B R R E R R M () AR LA
F S B B S L T

S 14 (10.2.3[17). #F B4 142 N (1), 29
lim P(Y (1) < ) = / F(y)dy
- 0

v
: cor EB[XTY
tlggoE[Y )] = D) Vr=1,2,

14



% . (a)

P(Y(t) >x) = P(Y(t) > z[Snw = 0)P(Snw = 0) + o ]P(Y(t) > 2|Sn(y = Y)dF sy, (Y)
*

=P(X >t+x|X >t)P(X >1t) +/ P(X >t—y+z|X >y)F(t —y)dm(y)
(0,4]

=P(X >t+ux) +/ P(X >t+z—y)dm(y)
(0,¢]

= h(t) + h(t —y)dm(y) ...h(t) := P(X >t + x) ik p ik 2 H U F R n A

(0]
:;/0 h(s)ds:l/ P(X > s +2)ds
staz=l 1/ P(X > )dl
/ F(y)dy.
FELA: lim P(Y ( =1 Jo Fy)dy. B FRINIHRA b):
E[Y"(t)] = E[Y"()|Snw = 0] P(Snw =0) + /OJ] E[(X —t+2)"|X >t —z]dFsy, (y)

=E[(X1—t)"|X1 > t|P(X1 > 1) +/(0t]E[(X —t+2)'|X >t—z|F(t—z)dm(z)

=E[(X1 — t)"1{X; > t}] —I—/( ]E[(X —t+2) 1{X >t — z}]dm(z)
0,¢
() +/0 Wt — 2)dm(z) .h(s) = E[(X1 — s)'L{X; > s}]
t—)oo 1 °
0+ N/o h(s)ds

1 [ .
= M/o E[(X — s)"1{X > s}]ds

:1/ / (x — s)"dF(x)ds
/ / (z — s)"dsdF(x

XT+1
(r + 1)

I 15, 2 F £ #7342 N(t), 8]

1 x
. e L
lim P(Xn (541 < @) . /0 ydF (y)

E[XT"]
7

tll)IgloE[X]TV(t)"’l(t)] = ,VY’ = 1, 2,

15



iz ()
P(Xn)+1 > ) =P(Xn@)+1 > 2[Sne) = 0)P(Snw = 0) + /0 ]P(XN(t)+1 > z[Sn) = Y)dF sy, (v)
£
=P(X; > z|X; >t)P(X1 > 1) —I—/ P(X >z|X >t—y)P(X >t —y)dm(y)
(0,4]

=P(X; >z Vi) + /(O ) P(X >z V(t—y))dm(y)

(t) + h(t —y)dm(y)
(0,¢]

h(s)ds

Il
>

T
8
8

N
’;\HI\H‘:\H“‘:\H“&:M—‘E\H

P(X >z Vs)ds

8

\ﬁc\

P(X>xds+ / P(X > s)ds

//dF
//dde

xF(.%’)-i—lu/x (y — z)dF (y)

— [ warw)

AT LA lim P(X (41 < @) = 1= P(Xy@y41 > 2) = 1 [y ydF(y)

"ijl "ijl
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T ARIRANTAAL (b):

E[XN 41 (1)] =E[X§@11/Sn@) = 0] P(Sn(y = 0) + /(0 ] E[XNo11lSn) = y]dFsy, ()

=E[X]|X1 > t|P(X; > 1) +/(0t}E[XT|X >t —y|F(t —y)dm(y)

=E[X71{X1 > t}] + /(0 t]IE[Xrl{X >t —y}]dm(y)

=h(t) + o h(t —y)dm(y) ...h(s) :=E[X]1{X; > s}]

e
1
1/ / " dF (x
1
l / / x"dsdF (x
u
/ T+1dF
X

T
_E

E[xi]
TRRARIER TIEY.

3.7 H ST B I A

W (X, Rnyn > 1)iid}, Hrp {Xn,n > 1} 2R N(t) WEE, 1 {R,} FRTEEE n
AT R AERERIIE . i R(t) = Z R;, WIFR R(t) NHEHENST R . o B I 57 1ok A Ao
FEE TS5 T, B B ORI % ﬁﬁ’]ﬂﬁ%ﬁTMEﬂ% X HRESS R, ERATAE N ILNME
M ghie

. R@) _ E[R]
1. lim RTt—]E[Xl] s. (B RBEEAS3])

t—o0
2. lim E[Ryg] = L%
oo LN+ E[x]
. E[R®)]  E[Ri]
=S = oy

=
=

4. Va > O,tlggoE[R(t +a)—R(t)] =a

S
I

S8 16 (3.27). *F F 485 42, FAVEIE (X, n > 1iid ~ F 45445, BAERT R AR
E[R1 X
E[X]

§THR, ik: lim E[Ry 4] =



E[Rn(t)+1]

=E[Ry()+1|Sn@) = 0] P(Snw = 0) + /(0 ; E[Rn@+1|Sn@) = ¥ P(Snw) = ¥)dFsy, (v)

_E[Ry|X, > (| P(X, > ) + /(0 JBLRIX > ¢ =y F(t = g)amiy

=E[R11{X; > t}] + /(0 ) E[RI{X >t —y}|dm(y)

=h(t) + /(0 ] h(t —y)dm(y) ...h(s) := E[R11{X; > s}]

'H—>001 h(s)ds
K Jo
:1/ E[R1{X > s}|ds
®Jo
1 oo
:/ [/ TdF(R 4 (T, x)] ds
K Jo {(rx):x>s,r>0}
:1/ r[/ ds]dF(Rw)(r,x)
K J{(rz):2>0,r>0} 0
:1/ redF (R g (T, )
K J{(r@):2>0,r>0}
_E[RiX4]
- E[Xy]
TR T UEM
: B[R]
215817 (3.26). iE#A: Va > O,tlggoE[R(t +a)— R(t)] = “E[Xl}
e, HEE:
N(t+a)
E[R(t+ a)] =E[ Z R;]
i=1
N(t+a)+1 ‘
=E[ Y Ri] -E[Rygayr1] - FEEWald SRAT A
i=1
=E[N(t + a) + 1]E[R1] — E[Rx(ra)+1]
=[m(t+a) + 1E[R1] - E[Ry(4a)1]
SEERICCEE
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R :
E[R(t + a) — R(t)] = [m(t + a) — m(t)]E[Rl] — E[RN(t-i—a)—f—l + E[RN(t)-i-l]

At — 0o, FfH Blackwell EHHPA K 3.27 STARE5E. O

370 SIS AR R )

2138 18 (3.24). A 52 KA E RGP AR A AL A — ik b ok, R AL F) & 4 bk L9 K 4 & A4 e
FIT 3 he 6 3R 2 4.

s, BTN AR, O SRR AR B S A T NMERRR
—ANEFR, A0 T, n > 1} FoR AR, Seh E[T1) g 012k B bz,
FBOT AR E R, AR — IR, A7 TRk, JATa XA d AR
— Bk T AR A R RO 2 SEAG R, BRSSO Y E B -
E[R(n)] _ E[R]

lim =

n—o0 n E[T]
— i :
E[R(n)] = Y P(ERZn Il T—EREIA) = 040404+ 3 4 x T x 1 x 1% ¢
=1 i=4
73—l
E[R] T R
4 42 43
L ASLAG: E[T] = 85. 0

4 tbsed

21819 (10.3.4[1]). KAE: E[Y(1)|A(t) = ]

19



W% BT P(Y (1) > ylA() =2) = P(X > 2 +y|X > 2) = ZEH0 A

o
s [
:F(1$) /m ” /0 I
_ F(lq:) /x "= 2)dF ()
:F(la:)E[(Xl 01X > o]
Bl -2

2158 20 (10.3.5). 2 F ##id42 N(t), i EX) = p < oo, Var(Xy) = 0% < oo, EM:

(@) Var(Sn@y+1 — (N (t) +1)) = o(m(t) + 1)
(b) lim YorW®+D _ o
t—o0 t

%
fit%gs. (a)
Var(Snw+1 — #(N(@t) + 1)|N(t) = n) = (n + 1)0?
E[Sn)11 — u(N(t) + 1)|N(t) =n] =0
=Var(Syay1 — n(N(t) +1)) = o*(m(t) + 1) = E[(N(t) + 1)o?] + 0 = o*(m(t) + 1).
(b) R
PN () +1) = =[Sy — N () + D] + Sy
=Y(t)+t— [Snwyt1 — w(N(t) +1)]

P O 22, FATRTATSE) -
p2Var(N(t) +1)
=VarY (t) + Var[Sn+1 — n(N(t) + 1)] = Cov (Y (t), Sny+1 — (N (t) + 1))
=VarY (t) + o*(m(t) + 1) — Cov(Y (t), Sn(y+1 — (N (t) + 1))

— i, EATA

VarY(t)
<
- t t

0

20



H—Jrh, FATH:

_ Cov (Y (), Sn(rys1 — (N \/ Var(Y(t)Var(Sn+1 — #(N(t) + 1)) "
a t t '
LREIE, BEATLARE]: lim CrREE = o O
—00
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