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W{Q, F,PYN— MR, {X;,t € To} & XAE{Q, F, P} LRI IEbRBEHLTRE, %A
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JE BRI 35 50 PE(AEP). Yang M1 Ye (2007)WF 58 T 55 XM Fa 45 2 AR 55 0 B IR EE (158 K 40E
H R I 35 43 1 (AEP). Huang 1 Yang (2008)ifF 7T 7 — 2043 S 44 i b D FCBE it 5 K Be 2
AL 553 1 (AEP). FRIRESS, # TEAESY(2012)8F 7 T B8RS IREE 155w L.

AT H a2 25 1 = X b2 S0 Ik E B EUE N, AR5 B AL P A S It
a, AR HAE Z XS OL T, RFEFR D IREE L — R RN 7 3 5 IR AE.

§2. FELR

EX 2.1 (ZXW BB IREE) W X, { Xt € Ty} @ AR 2 2 1]
{Q, F,PyEAES = {1,2,... , NYFBUAKBENL R BAR &, ¥p = {p(2), = € S}ES E—H&K
A, P = (P(y1,y2 | 2)) 2 & XIES x S? B —BENLEERE (WL P(y1, y2 | ) > 0, Vyr,y2,
€S, K>S ST P(yr,y2|z) =1, Vo € S). WRXVn >0, F

Y1 Y2
P(XLn+1 — $Ln+1 |XT<n) — :L_T(n)) — H P(ﬂjtl,l'tQ |l‘t), (21)
teELn
e
P(X,=x)=p(x), Vzeb, (2.2)

MIFR{ Xy, t € T} NEA WG AT p 5 BENUEFEPAES H HUE 1) — SR 4330 5 IR EE.

IR 1 I L2 RIAR ST I = X E 43 32 REBE 2 Guyon (2007) H 7E— HOIRAS
2 R EAEL () — SR 93 S PR P s O 2K

EIE 2.1 WHLAN-XW, S={1,2,... N}PA—HIREZM, {Xi,t € ToINE X
TERER 20 {Q, F, P} FAESHEUEFIBEN AR EHE S, WL =55 M-

(1) {X¢,t € To}RAESHHUE I — U 4330 5 IR EE;

(i) Vo> 1HV2T™ € ST %

(n) ()
P(XT" =a") =plxo) TI Plop,ze|w); (2.3)
teT(n—1)
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(iii) XFVn > 1, Kt t1,to, ..., tn € To, t; AtE <t, Ht; A2 <t 1<i<n, B

P(th = yl,th = Y2 |Xt = I‘,th = Z‘tl,...,th = Jl‘tn)
= P(Xp =y1,Xp =12 X¢ = 7)

= Plyny212), =zy1,2€8, (2.4)
i3
P(X, =z) = p(z), Vxelds. (2.5)
IERR: ()=(ii) H1(2.1), (2.2) K& RIFILE A XE
P(XT" = 2™} = P(X, = o, X1 =2l X2 = gl XTn = ghn)
= P(X, =) [[ P(XF =2l | xT"7 = 2707
=1
= plao) [ I Plop,zpe|x)
i=1 tGLi_l
= p@o) I Plap,zpe|x),
tET("71)
T (2.3) AL
(ii)=(iii) AR (2.3)MAL, LIR(2.5) AL, T IHFRATIE(2.4) AL
(a) WENN—SZHL tty,to, ..ty € TR At <t, Hu A2 <t i=1,2,...,n,

Hixn + IR BIA R, H(2.3) %1

P(th = iL‘tl,Xt2 = l’t2,Xt = l’t,th = Tty ,th = .’Etn)

= > p(zo) I Plaa,xse]|x;)

To,@;1,@,2:0 2 ETWNHON{EL 12 8t .. b0} ieT(N)
= P(mtlv‘rﬁ |xt) Z p(xo) H P(xilﬂxiQ ‘ .1‘,‘), (26)
2o,x,1,2,2 it 2 € TVFDN\ {1y, ., tn} ieT(N)
At <t il A2 <t Attt <t ilat? <t
PPAtt <t i2At2 <t PPAtt <t i2At2 <t

P(Xt = .%'t,th = Hj'tl, e ,th = .’Ift")
= > p(xo) I Plap, wpe|z:)

To,@;1 @200 2ETWHO\{t b1, tn } €T (V)
= > p(zo) I1 Pz, 20 | 2), (2.7)
To,T;1,2;2 it,i2 er(N+D \{t,t1,...,tn} ieT(N)
aatt <t il At2 <t LAt <t it At2<t
PPAtt <t i2At? <t PPAtt <t i?At2 <t

HH(2.6) S (2.7) K1 (2.4) A
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(b) Wt t1,t2, ..., tpdXn + VNI A — AR, BH(2.3)%]
P(th = .I'tl,Xt2 = .’l?tQ,Xt = xt,th = l’tl, Ce ,th = Q?tn)
= > (o) I Pz, zp2|xi)
@12, i2€TWADN{EL 82 ¢ty . tn } ieT(N)
= Pzp,ze|a) > p(xo) I1 P(zj, x| 2i), (2.8)
w1, it a2 e TN {ey,. ., tn} ieT(™)
At <t it At2<t At <t il At2<t
PPAtt <t A2 <t PPAtt <t i2At2 <t
N
P(Xt = .%'t,th = iL‘tl, e ,th = l‘tn)
= > p(zo) II Plzp, x| x)
@1, i2€TNED\{t b1, tn } ieT(N)
= Z p(:l:o) H P(‘rzl y L42 ‘ xi)a (29)
w1, it 2 e TN\ ety tn} ieT(™N)
Attt <t ilat? <t Attt <t ilat? <t
PPAatt <t i?At? <t PPAtt <t i2At2 <t
XA (2.4) B

(i)=>(1) V€ Ly, n >0, i(24) RAAARRITE A XK
P(XLn+1 — an+1 ‘XT(W«) _ wT(n))
= P(th — xt1,Xt2 = xt27XLn+1\{tl,t2} e J;Ln+1\{t17t2} ‘ XT("‘) — .:UT(H))
P(Xp = 2, Xpp = g | XTOT MY — TNy

. P(XLn+1\{t1:t2} — anJrl\{tl,tQ} |XT(") _ xT("))

= P(Xp =2, Xpp =202 | X; = xt)P(XLnH\{tl,ﬁ} — plna\{t' 7} | xT™ _ xT(n))

= H P(xt17$t2 ’xt)a
tELnp

TH(2.1) 0. L. O
EX 2.2 (BenjaminifliPeres, 1994, B85 5 [REE) W T — REA R JCEM, S
={1,2,..., N}A—HRRE D0, { X, t € TG XAEMER = E{Q, F, P} LIS HEUE M
BN EREES, Wp = {px),z € SRS E—MENM, Q = (Qy|x))E XS x S LK
—ERAERE. WY > 1, Kt t,te, .. tp €T, ti Nt <1, 1 <i<n, H
P(Xt :y’Xlt = I,th :I‘tl,...,th = l‘tn)
= P(Xi=y|X1, =2)
= Qylz), z,y€S, (2.10)
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K
P(X, =) = p(z), Vo e S, (2.11)

WFR{ X, t € TYARAWIGE S Aip S5 H R QLS L IUA IR fi by 1 IR EE.

SIFE 2.1 (BEES, M RLEAES), 2012) BT AH—RHWARKLRM, S = {1,2,...,
NYA—HBRARE I, { Xy, t € THAE AEMAEZEL{Q, F, P} EAES T HUA 1 BE LA &4
&, WRBIRUR = A 1

(1) { Xy, t € THREHE 2258 LI EbR 1 KA

(2) VaT™ e ST %

PXT" =a™™) =po) T Qlar|a,).
teT(™\{o}
IR 2 WRTH T, WXt € To)h RA VIR ip S5 R AERE QIR
R = VaT™ e 5T 4

P(XT(n> _ xT(”)) =p(xo) [I Qzp|ze)Q(me | 24). (2.12)
teT(=1)

WERR: RN R,

[I Qze|z,) = [l Qap|z)Qxe2 | 21),

teT(™\{o} teT(n=1)
FHH G B2 1 0] FUARYE TR T O

FHE 2.2 W{Xy,t € T} HE X2.10E X = XW L7y 305 Rk, HEEHUAEREP =
(P(y1, 92| 2)), 290,90 € S, MRHEHBIIEQ = (Qy | 2), 2,y € S, HIAP(y1, 42| ) =
Q| 2)Qy2 | @), M{ Xy, t € Tol AW Habr 5 IREE, HERH Q. i K, W{X,,t € To}
e H1E 2.2 XM Fabr 5 IREE, HERAIRQ = (Q(y| ), 2,y € S, M{X,,t € T}
NXW by KEE, HEEVUEREP = (P(y1,ye | ), HH Py, y2|2) = Qyr | 2)Q(y2 | x),
T,Y1,Y2 € S.

IERA:  AEH2.1M31), (i) MIEiC 2 S A e B O

BIF 9T — SR b 43 3 B FRBE AN A 5 e B 3R RS, [ I B B A At 1) 82 T AL 5,
Guyon (2007)FF TR M0 BRI 50 T R bikF B8 030K 26 R, S0 oK T b 0 K
5, 2 AR B nEOHH T1%, 20+ LRI TAR, 4 X, J0 A iT B3 K2 4
oA e, WY > 1, F

Xop = ag Xy, + Bo + €2n;
X2n+l =un X, + 51 + €2n+1,
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p

p € (—1,1). Guyon (2007)H % S HILE— MR 23 8] HUEL R — SOW |73 50 1) IR 2 ik At
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Equivalent Properties of Bifurcating Markov Chains

Indexed by a Binary Tree
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In this paper, we give the discrete form of the definition of bifurcating Markov chains indexed by a
binary tree, and then study the equivalent properties of it. Finally, we prove that tree-indexed Markov
chains are bifurcating Markov chains indexed by a binary tree in certain situation.
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