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Aim : a-priori estimates for super-solutions

T T T T
Y = §—/ gs(YS,ZS)dS—/ Zs - dWs —/ d/\//s—l—/ dKs
t t t t

when
o £ €LP, g(0) e LP(dt x dP), p > 1, g Lip. in (y,z) (can
certainly consider extensions).

e Filtration satisfies usual assumptions.
Here
° Y €5, : ladlag adapted, E[suppg 17| Y'|P] < oo.
o ZeHy B[y [|1Z:]2dt)%] < oo
e M € M, : cadlag mart., orthogonal to W, E[[M]?] < 00
e K € l, : non-decreasing predictable, E[|K7|P] < cc.



Motivation

Obtain a general Doob-Meyer type decomposition for
g-supermatingale in L.

See X. Tan's and Y. Ouknine's talks later in this week.

On LP” solutions, see : Briand, Delyon, Hu, Pardoux, and Stoica (02),
Kruse and Popier (14), Klimsiak (13, 14).



Usual approach goes wrong

For L estimates : apply Itd's Lemma to e*t Y2, for some o > 0,
and use

T T T T
Y: = 6—/ gs(Ys,Zs)ds—/ Zs-dWs—/ dl\/ls+/ dK..
t t t t

Problem : If F is not quasi left-continuous, then [M, K] shows up!



The case of (classical) super-martingales

Lemma [Meyer 68] For all p > 1, 3 C, s.t. for all strong (ladlag)
supermartingale X € S, with decomposition

Xe = Xo + My — Ay,

one has
1A, < Gl Xls,-

Proof for p =2, A continuous, X; = E[AT — A¢|Fy].

T T
JAIZ = E[A2] = E[2 /0 (A — Ar)dA] = E[2 /0 X:dAq]

< 2HX”52HAHI2'



Extension to super-solutions

Assume that

T T T T
Y = §—/ gs(YS,ZS)ds—/ Zs-dWs—/ d/\/ls—i—/ dKs
t t t t

with
e £ €LP, g(0) € LP(dt x dP), p > 1.
e Filtration satisfies usual assumptions.
Then,

1218, + Mg, + IKIE, < Go( N, + 1 Y12, + 8(O)IE, )



Difference of super-solutions

Consider two super-solutions (Y', Z/, M"),-:Lg associated to
(8')i=1,2 and (£')i=1,2. Then,

18212, + 15(M — K)l|z,
PA(p—1
< C(Io€le, + 16Y18, + IsY e + lsg(vE, 218, )

P



Example : reflected BSDE

Let S be a cadlag process s.t. ST := SV 0 € S,. Then, existence
and uniqueness holds in S, x H, x M,, for

T T T T
vtzf—/ gs(Ys,zs)ds—/ zs-dvvs—/ dl\/ls+/ oK.
t t t t

s.t.
{Y >S5S, on [0, T],

T
/ (Yoo — Ss_) dKs = 0.
0



