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Converse comparison theorems for reflected BSDEs with double obstacles

ZHENG Shi-qiu, ZHOU Sheng-wu, XU Feng
(School of Sciences, China University of Mining and Technoloy, Xuzhou 221008, Jiangsu, China)

Abstract: The converse comparison problem of reflected backward stochastic differential equations (RBSDEs) with double obsta-

cles was explored, and some converse comparison theorems for the generators under some suitable conditions were established.
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S (R): = | W RES AR AR E sup 19,1 < + o |

O0<i<T

H*(R"): = {W;R" {HA[ Bt ﬁﬂE[[ | @, 1°dt] <+ of.

BEFORE SR g: 02 x [0, T] x Rx R >R P-a.s., V¥ (x,y) € RxR",(g(t,y,2))o_,or NIEF
AL AR A SRR g ST R

(H) "85 e > 0,81 ve € [0,T],¥(y,2) € RxR",i = 1,2,H:

L gCtyy,2) — g(tyyz) I | (yy = y2) = (20— 2,) |

(H2) iF#(g(1,0,0)) 0.1 € H (R).

(H3) P-a.s., Y (t,y) € [0,T] xR, g(t,y,0) = 0.

(H4) P-a.s., ¥ (y,z) € RxR",g(t,y,z) KT t #ELL

E 1 BAMBEE(H3) o] RE R (H2) .

513 1.1°  RAERUT g W (HL), (H2) 0 v & € L2(F,), W R4 BSDE(g, T,&):

T T
= &+ [ gCoyozds - [zaw, €07,

MRy, 2) er0m € S(R) x H(RY) ALy, = E,,[E1F, 1, vt € [0, T], 55y, = E, ,[£].
513 1.2 BBEIRIT g, g1, g, WA (HL), (H2).
() &E&,&eL(F),gi=g.6 =6 as UE &1 F]=E, ,[&1F]as, yi€[0,T].
— B P& > &) > 0. PUE, (&1 F]> E,_,[61 F1D) > 0458580 £, ,[6] > E,_,[6].
(i) WEEEN c < Tove€ L(F) B E, [E, [61F.]] = F ,[£].
(i) MHMEEIFR c < Tyg = ligg, VEE L(F.), A E,.[61F]=E [¢1F]as., ytelo,

(V) #5 g W (H3) W P-acs. ,E, ,[c | F,] =c,¥t€[0,T].

EX 1.1 HA WG RBSDE 45 B — sk 6 € 12 (F,) — ARG g, — MRS L, €
S*(R) Fl—AmibEst U, € S (R),FHH L, < U, ,a.s. FA1F@HCH N RBSDE(g, &, L, U) . Hf#t — M BUET
Rx R’ xR, x R, PUCA(Y,Z, K", K ), I Hif 2 :

(i) ze H([R"),Y,K' , K € S(R),

T T
(i)Y, = E+Jg(s,K,Zs)ds+K}—K,+ K+ K —JZSdWS,VtG [0. 71,

T T
(i) Pra.s.,L, <Y, < U,Yt€[0,T] HJ (Y, - L)dK; =j (U, - Y,)dK; =0,
0

(iv) K*, K g Ky = K, = 0.
LA AT B
(HS)7 AFHEBIAAE G AT M B g oniep RO, Fou ey T75 Ve € [0,T),L, < 3, - 0, < UL,
HH
E[sup(l 77£| +10,17)] < =.

O<i<T

513 1.3 {RiRERIT ¢ W2 (H1), (H2), H.(H5) 87, W RBSDE(g, &, L, U) fA1EME—f# (Y, Z,
K' K ). ALY, = Egp[€1 F ] vie € [0,T], 555 Y, = E;7[&].

2 FEHZR

HFEE 2 1 /@iﬁiﬁzﬁijﬁ g‘ﬁﬁiﬁ(lil>’(113>74Ei$?%fﬁﬁ/T\ﬁ?§& (hy Cz;fﬁﬁ%:l% EE C| < (b 55 LC,&.S.,T ﬂg
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ERVENVF] = E, [SIF,]:{S L (e 7]
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E,.[£1F], t€[0,c],
£, t€ (z,T],
MBI 1.2 Pas., € = E[CIF]1<E [61F1<E [CIF]=C,yi€l0,T].
248 (y,,2,0,0) J& RBSDE(g,&, L, U) ZEXIAI[0, T] LM%, 255 A HE5IR T, TEHE
Rl 2.2 RIARUT g 2 (HL) , (H2), H.(HS) MOz, MXHERER - < T, v €€ L(F,) H L <
E<U A E[E1F] = Exfle1 Flas, vee [0,c]. g = 1g.8,L = L., U = Uy,
iR A (Y,,Z,K:,K;) #~ RBSDE(g,&,L,U) fEX [ [0,7] b0, (V,,Z,,K,K;) R
RBSDE(g,&,L,U) fEX[E[0, T] FHfE. 455 5iE
Y, =&, 7 =0,K' =K',K, =K., Vt€E [z,T],
Y, =Y,Z =Z7Z,K =K ,K, =K, Vi€ [0,7].
BRERU[ENF] = ERY[E 1 F L as., Vi € [0,7] F5.
T 2.1 RIREMIC g, g WA (HL), (H3), (H4), HAFER AR A ¢, ¢, 1 v € [0,7],
P-as.,L < C < C< U WM yeEe D(F) HC < &< G A ENE] = ESGE]0
P-a.s., g(t,y,2) = g&(t,y,2), ¥(t,y,2) € [0,T] x[C,,C,] xR
E Vo >0,V (y,2) € (C,C) x R, & AR5
t5 = ,(y,2) = inflt = 052, (t,y,2) < g.(t,y,2) =01 N T,
AR ADRAIL, WAFTE 8 > 0,(y0,2) € (€, C) x R P17, < T1) > 0.fic 7, = .
X (85 0, 20) TEXI [y, T] 125 EUNT P IE 17 FE ML o 2

R % (y,,z) #Fm BSDE(g, T, &) Wik, ARt y, = E, ;[&1 F,] = {

—dY! = gi(t,Yﬁ,zo)dL — zodW,
{Yi(, . i=1,2. (1)
AR i = 1,2, (D) TEXE o, T] FHEME—F ¥V, € S (R).
T E SUASER Z'icl =inflt =73V, < C} N T, i =1,2,

e =inflt =73V = CI AT, i=1,2,

2

g = infl 1 = i (1Y) 150) = @ (1 ¥ vz) = DPA T
g, Yo LM AT A iz, < Ticl} = {7 < z'icz% =ity < 7ol = {zg < Tt, i =1,2.
it = rlcl A 2'162 A z'zcl A TZCZ N 7o U P(izy < o1) = P(lcy < TH) > 0.
PN} Ci<E [Y.IF]=Y <C,VYt€lr,l, i=12
AT 2.1 75 E Yol F]=Y,ve€le,T],i=1.2.

g = 1[0.r]gi,93§|}§1.21§‘
Co< B [V I F]=E [V I F]=E [yl Fl=y<C, Vi€0,], i=12,
0, t€ (z,T]
B, 4y = B, [V 1 F T,z = {2, 0 € Legse], B0 = 0,6 =0, i = 1,2,
l 0, t€1[0,7,]
WA (yr, 20, kot Ey™) N RBSDE(g,, Y, L, U) 7EIX[E][0, T] FAYA#E . M

E;;,l;'[yi} = Egi,T[YiJ = yo’i = 172 (2)
it 2.1 1% EpolYi] = E, . [YL]. (3)
N ¢ )
ES5] ) A j [2:(s, Y2, 2) — g, (s, Y, 2) ]ds = EO(T - 7).

o

H 7., 7 BE LA A Y! = HPUY. > Vi) >0, (4)
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TSI BE 1.2 E .Y ]>E, ,[V] (5)

B (2),(3),(5) SEkE&MIS

y=E . [Yi]=E5[Y]

e P IS 58 T, UEEE

T 2.2 RIEAIC g1, g W (HL), (H3),(H4), HIFYH y XK, AR C 1615 v € [0,T],
L <C < U ,a.s WPF =AM

(1) WERER « < T,VEE€ L(F) H L < 6§ < CA Pas., B[] = B [E]

(il ) MERF c < T,ve€ L(F) H C< &< U A Pas., B[] 5 B LE]

(i) P-a.s., g(t,2) = g,(t,2), ¥(t,2z) € [0,T] x R?.

IEBR i AUEAS Y RBSDE [ B E (7, @B 2.1 ), mfECii)=Ci) 5ii)=Cii ).

Ci=i): HAEFER CHE L < C < C < U, @B 2. 1051 )=(ii).

XL A S < = inf{ e 05 L > € - LA T

BRO < o), < T,IHHAFE no 8 Vi = ne, B ) > 0.
VTL = n09ﬁﬁ]ﬁg>\< gi<t9z) = 1(0,121&-(%2),@ = Ll/\zlu ’ﬁ[ = Ut/\TL ,V(t,Z) 6 [O’TJ XRd’i = 192

Ep(Vi] = B, L[V ] > E . [V] =y,

= k.. "

INCE e Pas,L<C-t<C<U,vieloT).

UEBS , BARERME RSN c < T,VEE€ L(F)HL <6< CH Eél’,yr[ﬂ = Eéfié],
N EF 2.1 /45 P-a.s., g,(t,2) = g,(t,2), ¥ (t,2) € [0,T] x R".

Rp P-a.s., g (t,z) = g,(t,z), ¥Y(t,z) € [O,TH x R?.

L on—> 0 B o, > T, ANMEATH P-as., g(1,2) = g(t,2) ¥(1,2z) € [0,T] xR,
Rt TR A AR B 6] = B g

X g (1,5) = L& (t,2), L = L, oy Uy = Uy oo A2 28 B TE] = By 16D, 0= 1,2
MR 1.245 g, L, U, W U B Le) = BRL LB Le 1 F, 1) = E2L LB L6 F, 1000 = 1,2,

&

A g, L, U, W9 T EL e 1 F, ] = ERGLEF, ).
Sz ELGIEVF LB p€ D(F ) B L v <7< Uy, MELETHE S EB
EULe] = BV Ly = ELY L [g) = ELLE].
LEV T
Cil )= Clil ) ZAFAERAL C 3 L < € < € < U, s 2. 1 Ci)=Ci) .

XM 5 S < = inf{ 1> 05 U, < C+ PN T
BRO < 7, < TIHBEAE ng B Vo= n H < >0.

vz no,ﬁgxgi(t,z) - I[O’Ti]gi(t’z)’ Zt = Lt/\rzn’f]z = Ut/\T%, V(%Z) € [O,T] XR(I, 1 = 1,2.
A it P—a.s.,it$C<C+%<U,,Vt€[0’]’].
BH (1= i) BPRETTAL ATAEI IR « < T,V 6 € P(F) R C< 6 < U

E:tle] = e

TSR 5 1 )= Ciil ) AR BRI LD 7k 5 EE Y a7 . TIEE

I 2.3 (AT g0 MR (HL), (H3), (HA), BAEAER S ¢ 678 v € [0,T],L, < C < U,,

a.s., WELTF IS5 B AT
(1) EXEEAMEFN O< c<o< T,VECL(F)HIL <6< CHE S F ]z B L1 F ],
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a.s.,Mlyxe S(R)H L < X, < C,a.s., YVt € [0,T],H
P-a.s., g(t,X,,2) = g.(t,X,,z), V(t,2z) € [0,T] x R".
(i) FXEEPIEN O <t <o< T.WEEL(F)HC<é< U A ELLENF ] = B L6 F ],
a.syxe SS(R)H C< X, < U,as., Yt€[0,T],H
P-a.s., g.(t,X,,2) = g(t,X,,2), ¥ (t,z) € [0,T] x R".
B vX e S(R),¥d > 0,Vz€ R EXUTFERT:
75 = 15(z) = inflt = 0;4,(1,X,,2) < g.(t,X,,2) =61 AN T,
(P): EXEM A = € PS(R)sL+e< ¥ C-e,Te> 00, Hi e HHELL
MM, B g, g BT y BEESMERT AL FATHT v X € A° Butis.
AEEAIRSL, AFE X € 47,6, > 0,z € R flifF P(Io;) < T1H) > 0.fid o5, = 7.
X (8, X, s 20) TEX N[ 7g, T 125 AN PN IE 1] BEAL 0 T5 7
—dY, = g (1,71, z)dt — zdW,,
b - x
BARXS @ = 1,2, 5FE(6) X[ 7,, T] LAWY, € S (R). M@ LAFH
o, = inflt > rs Vi< LI AT, te=inflt > 23V = CI AT, i =1,2.

i=1,2. (6)

o

= =

. 0
Ty = 1nf{t = TO;gl(t’er()’zO> = gz(t,er(],Z()) - 30}/\ T,

WA, < r’L/} =ity < tel = {19 < Tt = 17y < T, i =1,2.

ittt = rlLﬁ A e A TZLI A 7o A o, WIFRATH P(iry < 7)) = P(lzy < i) > 0.

W L <Y, <C,Vt€[ry,7]),i=1,2.

TR A E-U[Y I F] = E, [V I F] i€ lr.cli=1.. (7)

1 BVl F )=k, [H1F =X i=12 (8)
Gy R 5 (4) FIRIES R, B YL = v2 HP(IYL > V2)) > 0.

M2 g2 = 1.0 g FHEIFE 1.2 AT PUE, (YOI F 1> E [Y:1F 1) >0, (9)

(7)) 5513 1.2 Al %
L<bEIVIIF]=E [VIIF]=E Vi1 Fl<E [Y.1F]l=E [Y.IF]=
E Y.l F]l<E ,[CIF]=C¢C, viel0,z].
LA BRIV F] = B [V VR, Vi€ [o.ol. (10)
H1(7)(9) 5B &7
X, =kE Vo F = B2 VOV F ] =B [YOVF 1= E Vi1 F 1=

o

E Y1 F 1=E [Y.IF]=X,

RO TR POIX, > X, 1) > 0. RARTJE, Z5R AT .

Cii): 5C1) MUEMIAARL, & XS H B = (T € Y (R);C+e < U< U-¢,de > 0f , Hie %k,
FEEAIOL, WAFE X € B8, > 0,2, € R fif} P(i7, < T1) > 0.fflid 7, = 7.

R (80, X, 20) TEXIA [ 7y, T] E25 BEANT A IE 16 BEHL I3 5 7 -

—dY; = g(1,Y1,z)dt — zdW,,
- %,
BN i = 1,2, (1) FEX W[y, T] FAME—fE Y, € S*(R) BEHFE U5
o = inflt = 703 Y, < C} N T, z;,; =inflt =75 Y= U} AN T, i=1,2.

=

i =1,2. (11)

0
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Ty = inf{t =705 & (6, Y, ,20) = &6, Y; L z) —%}/\ T,
BRAE I, < riL;€ =lty < tel = {1y < 7ol = {7 < T}, i = 1,2.
iLr=cy ANte Aoy ANz Az, WA Pz < f) = P(Izg < T)) > 0.
M C<Vi<U, Yt€lr,cl,i=12
15(8),(9), (10) HIEWTARL, e F ATt n] UERS
ECLY LR ] =E Y 1R =X, 0=1,2, (12)
PUE, (Y1 F 1< E (Yol F ]D) >0, (13)
EcLLYiVFR] =B, Y1 F] Vi€ g, 7] (14)

H1(12), (14) SRS
Y L, U 2 L, U 2 2 2
X, =E VI FI<EVIIF1=E [ViIF1=E ,[ViIF <

o

1 1 Y
E, YOI F,]=E [Y.IF]=2X

MATTTFE (13) AT P(%Xfo < X,O ) > 0T IE, 25e T, ukkE.

E 2 OFESEL,EM 2., ER 2.2 FIE R 2.3 IR A (H4) 1855 4 (H6) |

(H6):P-a.s., ¥ (y,z) € RxR",g(t,y,z) T ¢t FEXE][0, T] FAHELE.

A3 EM 2.1 FERE 2.3 B A ¢ RBSDE AE oty Ry EB B0 He A e 3, S5 55 b, T M (S
[8]) M, TEREAZSME] Q x [0, T] x R x R A b BREAS—E ALY

BN, ¢ < ¢y < eyrpry > 1 HEELA g (thy,2) = i(y —¢e) 1zl i =1,2. 85K g/, 2 W2
SE(HD),(H3),(HA) A L = ¢, U = 3, MBIXAHMEREWMER 0 < c < o < T,V EE€ L(F,) He, < €<
e, HE;LLENVF ] = ELLEN F ] as JHRA g = g 8 &1 < 2.
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