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Strategies with infinite variation

deviation

For all z,d € R, t € [0,T] and X € Ay(x,d) it holds
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° tqsk: Cl(.)S.e a large ﬁngncial position of size x € R up to a given time 1" > 0 | T T . . Example: M = W (F,)-BM, 1 = 0, o, p constant with 2p — ¢ > 0.
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e trading according to a strategy X induces a price deviation D where
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e model: symmetric block-shaped limit order book with order book depth 05, + %(2/05 + s — 0%) 50 - X -2 e -2
1/~ and resilience p both stochastic time-varying (generalizes |4]) Assume that 3 solution (Y. Z. ML) of BSDE st. Y is [0,1/2]-valued s e 15
) . . . . —_ . - » o ’ 7 40 — Y " Bl i . f‘
o mam.ﬁndmg§ (see 11]): necessity to ajdjust deviation dynamlcs and cost E [[MY]r] < 0o and E { foT 72| M]s} < 00, and fix any such solution. q‘”’ bl 1l L
functional, minimal costs are characterized by a BSDE, existence result and Dofi : 0
formula for optimal strategies, optimal strategies with infinite variation CHIE - (ps + 1s)Ys + 057, - 0> =30 - - 0o
e deviation dynamics, cost functional and BSDE motivated by a related bs = 02Y, + %(2,05 + g — 02) s €[0,T]. 01 | v S | 0
discrete-time problem ([2]) 0 2 10 0 8 10
. LOB depth But it is possible to obtain infinite variation in the optimal strategy also in situations where the price
i Representation of the cost functional impact is smooth.

Block trades

I 2t Je s ] Example: M =W (F;)-BM, 0 =0, p > 0 constant, p1s = 1y, 79(s) for some ty € (0,T).
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where ¢ = 07Y 4+ 5(2p+ p — 0°) > 0 Dy-ace. 100 . . .
Stochastic control problem o0l . o, 1o- »
X -20 —
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s.t. for all ¢ € (0,00), E lexp(c [M]r)] < oo; Dy Doléans measure - 20 - ., -40 - / -
: Further assumption: and 0 are Djs-a.e. bounded.

p, [, o progressively measurable processes s.t. 2p + pu — o® > 0 Dy-a.c. p P, K M o0 - . )
resilience process p = (ps)scion [t then holds for all x,d € R and t € |0, T] that 0 Y - e -
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price impact process v = (Vs)sefo.77: ps < 0 possible Vi(z, d) = Yy (d — %33)2 B 2d_ | . \3 0 o .

drys = s (ps A[M]s 4+ o5dMs), v > 0 K It : . . ; J .

If x # d/~y, then 3 optimal strategy if and only if 3 cadlag semimartingale

given t € [0,T],z,d € R:

execution strategy X = (Xs)se[t—,T]3 typically

cadlag semimartingale s.t. X;_ = x and X7 =10 X; # X;_

associated deviation process D = (Dy)sep— 17
dDs; = —psDyd| M| 4+ vsd X5+ d|y, X]s, Dy =d
Ai(x,d) set of execution strategies X = (X;)sep— ) with suitable integra-

ﬁ — (58>SE[O,T] s.t. 6 — 5 Dy-a.e.
In this case, for t € [0, 7] the (up to Dyy|p 7-null sets unique) optimal strategy

(X3 e 0 Az, d) s given by
X, =z, X;=0,

X = ( %> (1 58)5(@)5 ct,T),

if © = d/7,
then imme-
diate closure
is optimal
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J(x,d, X) = E, D, dX, + / B qIx],
.7 1.7] 2

new: d|y, X]s in the deviation dynamics
relatively new: d|X|s in the cost functional
(but already appeared in related settings,

e.g., [3])

value function:  Vi(z,d) = ess_ianeAt(xjd) Ji(x,d, X)
optimal strategy: X* € Ay(x,d) s.t. Vi(z,d) = Jy(x, d, X7)




