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0 5]
B (O, F, P) H—& RSN, (E,¢) B— AWM. g

Ny = F(X (u,w),0 < u < t), Ny, = sup(Ng, t > 0),

X ={X(t,w),0<t < 7(w)} B—MEXIE (Q,F,P) b, BET E A EERGRILTE.
EX 0.1 HEEHLERE X = {X(t,w),0 <t < 7(w)} HDREELSE, WREEFIXT
Noo I KA {mn}n>0 WRE:
DO0=mp<n < -

2) M 7, FIEXIE (B,e) LHERTTHER f, &
Elf(X(mn + )N, ] = E[f (X (tn + )X (1)l Pr, —2e,

HA P, 1687 mn(w) < oo IR THIZMAMEE. i€ 7 = limpco Tn.
EX 0.2 HOEREEIR, X ={X(tw),0<t<7(w)} H (H,Q) 1R, ME X ELEK
W2 {Tn}n 2 0 ARASHERFFIRYE. B

E[f(X(tn + -, w))IF(7a)] = Ex(r) [ (X (,w))], Elrns1|F(1)] = E(my),
h(t,X,A) = P(X(Tl) € A,Tl > th(O) = Xo),

q(t,X,A) =P(X(T1) € A,Tl Sth(O) =X0),
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HBER BRI A, 4 A EERY,  A(t, X, 4),9(t, X, A) B L x e ATMAY, 3 Xt EERE
(B,e) LyHERFT, Ho L Fm [0, +o00) L— I8 AR AT MIRIIEEE.

1 FRAERIIER—HE5

¥ R BELHE, Eo A RWTHEAERTE.

X 1.1 BYET (R, F(R)) LMD KEEIR X(t,w) FRAMPEIR, FHE
1) X(m) BHET Eo £, MEEH w, X(t,w) 7 [tm(w), Tn1(w) £

2) X(t) 7E [Tn(w), Tnt1 (w)] BETTE] PIBRMAT BHIZ 3h.

/::’\
—bo bo 0 --- 0 0 0
0| @ —(a1+b1) by .- 0 0 0 -
0 0 0 - an —(an+bn) bn

XE b; > 0 > 0),a; > 0(i > 0) HFEH, #EX a0 =0, LUFIE: ¢ =ai+bi
EX 1,2 FABIBERE X = {X ()} FAWERIR. MREE

0=70<m <7 <-- - REK QIR SIMBEL L.

FFR 7 h X (¢, w) HIBKER.
£ 1.1 AAERKER X(¢w) £ (H,Q) 3EH

1 w=i)?2 X o
h,',Az_c"t/ e” "% dy, i€ Ey, A€ F(R),
h( 2 ) € A\/-ﬁ Yy 0 ( )

a(t, i, A) = [1a(i + 1))9’5 + 140 — 1)%1(1 — ety jc By, AcF(R).

B X(¢w) & (H,Q) MBhmE A, BRML, HILRFHER h(t i, A) & q(ti, A) B9
FikR.

h(t'l,A) P(X(Tl)GAT1>t)
[27¢]

2k —1
= lim_ ZP(X(Tl)GAt+ o <71<t+—|X(0)—z)

[2...,,] ok _1 2k _1 ok
=n}1_xpoozp(t+ <7-1<t+——) P(X(n) € At + =5 <m<t+oo)
[2 t] 2
2F-1 _ﬁx_;T')_
=n}5n°°ZP(t+ <n<t+2m)/\/— dy
= - 952 4ydF
= [ t L]
[ = ydF(s)

1 w9 o4 —ct / S]LQ_)_
= e e “dy=e dy,
/A V2t Y V2t
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q(t9Z’A) = ‘Pl(X(Tl) € A77-1 < t)

(271 k k
. 28 —1 2k 1 2
:"}1_{1?)0 kEOP,;( om <T1< )P(X(Tl)EAI

[27¢]

="}£an”<

ok
< 7 < 2—"T)P¢(X(T1) S A)

:Eq’k/dF(s) 1A(2+1)—+1A(z—1) M- e,

k#1i

o
a;, k=1— 1,
o bi, k=1i+1,
ik = —Ci, k= 2
0, k>i+18k<i—1,
F(s) B n AT REL O
B @ (4,1, 5) = P(X(7n) = 4,7 < t|X(0) = i).n > 1. BEE

%0 .o 1, :‘Jj't:.?a
q (1,1, = . .
(t.3,9) { 0, Hi#j

£ 1.2
bi(1—ect), j=i+1,

1) ¢*'(t,4,5) = q(t,4,5) = { G(1-eot), j=i—1,
0, HE;
2) ¢""(t,4,5) fo 5,5 = 1,5)q""(ds, 4,5 — 1) + fy alt — 5,5 +1,5)g" " (ds, 4,5+ 1).
L2 I VR Y7
(i) P(X(1n) = jymn < t{(X(0) = 4) = P(X(7n) = 5, X(Tn-1) = j + 1,7 < t]X(0) =
i)"*‘P(X(Tn)*J:X(Tn—l)— = 1,7 < tX(0) = 4), X

P(X(Tn) :ij(Tn—l) =j+ 1,7 < t|X(O) = Z)
= /QE[X(Tn) =5, X(Ta-1) =j+ 1,1 < t|X(Tn—1)aTn——l,X(O)}P(d“)|X(O) = 1)
= 4/5; E[X(Tn) =5, Tn —Tp-1 Jt— Tn—llX(Tn—l);Tn—l,X(O)}'
Iix (rnory=j+1} * Lfrn_s <ty - P(dw]X(0) = 4)
= /S;Q(t - Tn-—lyX(Tn—-l)yj) . I{X(Tn_1)=j+1} . I{T,._lﬁt} : P(dw]X(O) = Z)
Baasgk ) .
===== |t =50 +1,0)g" 7 (ds, i, +1).
[R1BE

1
P(X(Tn):j,X(Tn_l):j——l,TnSt]X(O)zz’)z/ gt~ 5,5 — 1, 5)¢" " (ds,i, j - 1).
1}

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



bk} LI, S ARA TG BB AR

2) X ARIE.
/%

Pi(t,A) = P(X(t) € A|X(0) =14), P(t,A)=P(X(t) € A), P;=P(X(0)=14),

i€ Eyg,Ace.
TIE 1.3 X(t,w) BW—ZENTR

P(t, A) =ZZZ/O h(t — s,k, A) - ¢*™(ds, i, k) - P;.

i=0 n=0 k=0
i8R
Pi(t, A) = iP(X(t) € A, €t < T4 | X(0) = 1)

n=0

= i /Q E[(X(t) € A, <t < Tng1]X (Tn), T, X (0)] - P(dw[X(0) =)
n=0

= 1;)'/{; h(t — Tn, X(’Tn), A) . I{TnSt} . P(dle(O) = z)

=2 > / h(t = Ta, X(Tn)s A) - Iru <ty - Lix (rm)=k} - P(Aw]X(0) = 7)
n=0 k=0 "

= Z Z /t h(t -8, k’ A) : q*n(dsaiy k)a
n=0k=0"0

X B p(t, A) = 2o pilt, A) - pi, BEREHE.

2 ROBIZHK
B V() K E LERARTRRL, <

aw) = [ “ v ), 7w = [ v,
FI(t) = P(n™ <t,X(m) = j1X(0) =1), Fi(t) =Py <t|X(0) =4),
2PN = [ eMarP), &) = ] " e MaR (),
TPy = - 2P (), T =1 2,0,

TP E[(T)(n))p,X(Tn) — j‘X(O) = ’i], Tin'p = E[(n(n))PlX(O) = 0],

L]

T;* = E[P1X(0) = 1],

i 00 = 0,00 = T ~ Tne1,n 2 1, & G (8) = P(f™ V(X(s))ds < t, X (0n) = j|1X (0) =4).
2 2.1 F() BB AR

Fol®) =Gyl = P( [ V(X (9))ds < 1, X (m) = 31X (0) = ),
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FO (1) = / F() (t ~ $)dGii 1 (5) + / F) (t - 5)AGhs11(5). (1)

B SEeXOIT e 1.2 §1i 2).
EE 2.2
PE0) = gia1 (V) - 20 + 00541 (0 - T,

He g5(0) = f5~ e MdGy;(2).
MR HE 2 2.1 AR (1) L laplace-stieltjes BB W] 15 i 2 4 2.2 AR,
SI3E 2.1 % b(z, A) MEEH A, &z TR, Xz B, & (B¢ LS,
( ) B EE, WSO f(z) = [, b(z, dy) f(y) + Clz) WB/NF BT HME— %
A fo = 0,fop1(2) = [pb(z,dy)fuly) + Clz), n >0, MR lim, .o fulz) = f*(z) FF7E, H
{f (z) :x € E} AHR f(z) = [gblz,dy)f(y) + C(z) HIR/DIETE.
WEBR (i) BERIEN {f*(2) 1z € E} FHR f(z) = [5blz,dy)f(y) + O(z) ME/NETU.
B, falz) = C(z) > fo(z): ’ falz) > fr(z), W b(,-) ByIEFHES

futr () = /E Wz, dy) faly) + C(x) > /E b(z, dy) a1 (4) + C(z) = ful2),

B {frln>1 REBEREUFS], I limpooo fo(z) = f*(z) BIBERTEE, FRIESIE 2.1 9dEM
RN RRNSCER, 5 f* REHE 2.2 BEAKXMIEMR.
HiK, & R(z) BEH 2.2 BifEAXME—IESM, NSE R(z) > fulz), AT R(z) > f*(z)
(i) B 2.2 BHEARB BN IE AR,
# R(z) BT 2.2 BHEAXWB/NERM, Nt (1),R(z) > f*(z). {2 R(z) HRH/IME,
8 R=f. ]
5|3 2.2 % Cu(z) > 0(n > 1,z € E), H limy oo Cn(2) = C(z). %

(@) = Ci(@), farz = /E b, d9) fu(t) + Crsn(x), 7> 1.

W lim fo(z) = f(z) FEEHIFTE f(z) = [ bz, dy)f(y) + C(z) HiR/NEFfE.
iFBA EEF Cu(z) 1 Clz), 5513 2.1 ByIFBIAL
EE 2.3 U;()) BIEAHE

F@) =D 9WVFG) +1—ai(N)

j=ikl

HB/ETUR. HFP () = [ e MdP([7 V(X (s))ds < | X(0) = 4).
JEBR  H131FE 2.1 HEEER).
FHE 2.4 TP HRZBHEARE—RE

o
TLP = /0 tPdF(2), @)

TP = ch Y 6l Tt azo,
=0 k=it1
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He GP = E[(f7 V(X (s))ds), X(n) = jI1X(0) =] = [5° 4Gy (8).
WEBA i Fi(t) = P(fy ' V(X(s)ds < t, X (n) = §|1X(0) = i) 3248 (2). HK,
1 Tnil
TR B / V(X(5))ds)?, X (7t1) = 51X (0) =1]
p
=3 B[( / V(X (s))ds)"
=0
(f V(X (8)d5)P, X (rmgr) = Gl X (r)]IX(0) = 4
P
fay dm
=0 k=i+1
FH 2.5 TP = limy oo T BN
p k=itl
=3 paf)+> Y ¢Qrr
k=i+1 =1
E‘J?ﬁd‘%ﬁﬁ, ﬁ':f’ Dik = P(X(Tl) = k|X(0) = l)
iFB HEHE 24 F
Tn+1 P Z G(O)Tnp ZP:CII) Z GS:QT,?’IJ_l
k=itl =1 k=il
P
= 3 pT{T+Y_Cp 30 GRTITT
k=il =1 k=i+1
BHE T =001 >0),T° =1, U
P
Cl Ggl)Tom— G(P) Til'p.
REEAERREE R 2.2 BIE%L. w

BIAFI() & P(X (1) = J, 7 < £, X(1) # 5,0 < k <n|X(0) = §), £5(8) = ToLy fimpis (0,
B (00 # 5) RRDERAEDR X(r) T5{F X(0) =i T, SHBSHEK, EAERE ¢ LA

FIik j WOHERR, T £5(0)G = 5) MIRAEE ¢ HRIFHEE.
EIE 2.6
1) ¢ (t,6,5) = Yy Je g™ (t - 5,5,5)df5) ().
2) limjoo 35(t) = Fi(t), % v() =1 8.
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8 (1)
q*n(t,i,j) = P(X(Tn) =JyTn < th(O) = 7')

=Y P(X(7a) = 4,70 < t,X(1k) = 5, X (Tm) # 5,0 < m < k|X(0) = 1)
k=1

- Z/ E[X(1a) = 5,7 < £, X (k) = , X (Tm) # 5,0 < m. < K|
k=1 Q
X (i), Ty X (Th=1), - -+, X (0)] - P(dw|X(0) = 1)
= Z/ E'[X(Tn) = j7 Tn — Tk S t— Tk'X(Tk)7 Tk X(Tk—l)’ te ?X(O)]
k=1 Q
Lr<1,X (r)=5, X (rm)#3,0<m<k} * P(dw|X(0) = %)
Vi L t
REZR S [0 0,505 s,
k=1 0

H 1) BT

(i) 4

00, 2,
M f5(t) = P(n; < t1X(0) =1). HI3CHK (3] 4.3 51 2 75

s = { inf{ra(w) : X (ra) = 3}, WAITHEHE,

T(w) = lim 9;(w) a.e.
j—o0

B limy o0 f5(2) = P(r < t|X(0) =4), V() = 1,np =7, B

Jim f5(t) = P(n <t|X(0) = E(2).

3 TRAERTIEHIERRMEIEE

1t R = [0, +00).

B X = {X(tw),0 <t < 7(w)} BEXEZEMEERN (Q,F,P) EBYETAMHZSMH
(RY,F(RY)) FHIBENE R, RREMBENME, - BREHBENAGSH—RIEL
HA-pntZ.

Xi% By 5 XA (O, F, P) LESTREAIES), u WRENTIHMCE, o> 0 WREKs
RirE. BEOBETTARRR:

% = udt + odB;.

EIRBEETG L, B S RESEEA, BAHEEIERN B, 4 {1 }nso
A BRI PR IZ. B {Talnzo H—FUHKTF Noo 89FER, HHREX 7 = 0.
# B"(n = 1,2,--) BEXE (O,F,P) Le—FIMEMTOAREARES. B, Yois
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&, X {&nlnzo BREXIE (O, F,P) LBUET Eo MWDK, 5 X Mor, HEBERERY
(Pi:i)’iaj € Ey.

t t
+1
X, = XT"+/T..udt+/T,.adBt(’:T")’ Tn <t < Tpg1,n >0, 3)
X‘fn + (SXT,:‘ ° 6717 t= Tﬂ!n Z ]-,X‘ro = XO-

EX 3.1 i (3) XE XM Xy FRHB R EM R, HPS¥ 5 FRvBKRE

EX 3.2 4 Z(t) =sup{n: 1, <t}, & {Z:,¢t > 0} IZH A B Poisson &, N (3) A
B XY X, B Poisson Bhed Bt YA AR

BY([R) =fnTn <t < Tppa.

EN 3.3 H (3) REMH X FRAHE KB EMESY, R Y () BRBET B £
B/ABGIEK Q 5ERE.
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Brown Birth and Death Processes and Their Applications to Model
of Stock Price

FENG Guang-bo*?, MA Chao-qun', HOU Zhen-ting®, TANG You-rong*
(1. College of Business Administration, Hunan University, Changsha 410082, China;
2. College of Economic Management, Hainan University, Haikou 570228, China;
3. Research Department, Central South University, Changsha 410075, China;
4. Department of Mathematics, University of Defence Technology, Changsha 410073, China )

Abstract: The paper explicitly gives the definition of a class of Brown birth and death processes,
and has discusses their one dimension distribution, and the distribution and moment of integral-type
functional, then obtains the calculation formula. Moreover, the paper shows the application of Brown
birth and death processes to the model of stock price.

Key words: Brown birth and death process; markov skeleton process; integral type function; model of
stock price.



