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(1) Optimal execution problem with convex-cone-valued strategies in consideration of market impact.

(2) Integration by parts formulae for Wiener measures on a path space between two curves.

1 Optimal execution problem with convex-cone-valued strate-
gies in consideration of market impact

BERDVRKBOBREEEZTHT S L X, MRICHELZE5X5. TOLSREEBIEII—4 v k-1
7 b EREH, BEETETFINO—D E LTMERICE VBRI E N (. [1]). AL TR OHEEF
WCBE LT, BROBEREEZRE T 5REROLSHFBRERT (FH) FEICDOWTH U=,

BREFRZOBFR =0 CBNWTIBEOEREELZ @, >0 (1 <i<d) BAFEELTHED, BHH
RIBACH A ¢ = 1 DRFECH L TR 2 BALT BRIERE X 5. UT, EksR e85,

(Bt)o<t<1 WEHERZER (Q, F, (Ft)o<t<1, P) LD dy KIT (F;)-Brownian motion &9 5. Bk
F C [0,00)%, t € [0,1], ¢ € [T, [0, ®:] ITH L, F-E3F7 (o) #ihs %

’ t
AF (p) == {(CT)OSrst; (Fr)-FBWAIHEL ¢ € F, r €0, t],f Gdr<epas., sup |((w)]< oo}
. 0

(r,w)€[0,t]xQ



EiEs B, IR EREBIE by : [0,00) - [0,00) I U gi(e) = [ ha(y)dy, (1<i<d) EBE, A
7 FEEEE g(z) == (gi(@:)) iy, 2 = (z)E, € [0,00)¢ EEHET 3. ‘
= [0, 00)% x Hi=1[0, &;] x [0,00)% LEHS NIIEBDEHEE w T m(> 0) ROZENREKESE
T HbOEMHBEEDOY S X C,, T 5.
- SFNIER R >0 TEDS. BA7eHNIRE ¢ € [0,1], #HHE (w, p,s) € D & F-EFFEEIE (C)o<r<t
I LHERIBRE D 3 DA Ep(w, ¢, 55 (G)r) := (Wr, ©r, Sr)r<t C D 1K D SDE OfEET 5.

S, = s+ /0 " 5(S)dBy + /0 " B(Su)dv — /0 " 9(C) @ Sud, | (1.1)
W, = efw+ /0 " B¢, @ Sydv, or = ¢ — /0 ’ Codv, (0< 7 <t). (1.2)
7L a,b e REHL a ®b = (asb)l, EB<. SRBIE u € Cp IR U, BHEBSE DK
VE(w,0,s55u) = sup  Eu(We, e, St)l, (Wr,0r,Sr)e<t = Ee(w, 0,55 (6)r)  (1.3)
Cr)reAL ()

EFEETD. ETI:={ic{l,...,d}; hi(0) < 00} EBE, ROZHERET 5.
[y e Fasid, D =y @1® e F BRI 2720 1D = (1;(6))L, € {0,1}%.
UEORED S &, EEKOEREICEUTUTERUE.
FE 1.1 F EIN[A] 2WETR5E, KueCn iU VF(w,0,s;u) 1 (t,w,0,5) € (0,1] x D £
i, 512110 DEE VE (w,0,su) 1& (w,0,5) € D ZELTEE—#IC

TP uw, i) = sup u(w+H(w)®s o~ 9,5 @ exp(~h(oo) @ Y1)

F(p)
ICIRYT B, 72721 0 x 00 := 0, h(o0) = (hi(00))E,, Hy(¥:) = [y exp(—hi(oo)z)dz - Hp) =

WAIERIZ 0,1/n,... ,(n—1)/n EZX, ke {1,...,n} &pe[]4,[0,®:] iTH LEEBIERIET )L
O F-EHREK %

A () = {(¢(”’ }CF; oM 1 Fy T Z¢( )<(pa$}

=0

EEDD. oA 2T NEE g™ (2) = (6 (z:)L, ZEOICEDT, KERETS.

A =
Mol en = 128, LS00,

d‘fpg,")('l/)) h(m/z)’ —>0 as n— oo.

& (w,0,8) € D & ()L € AN () 1L, (W‘”%go,("),s(")), o ZUFTIRMINCED .
MEMEE S = s ET3. I/n BiCB DK S(n) (S(") ")d_ & log-price X( " = logSl(") L,
(") e, log-price I3 X, () _ g (™) IzZEAL L, I/n BT ?ﬂ% cash Pi1/),(")®S(n)®_exp(—g(")(1&,(")))
’C«Béc‘:?‘% E5IC (1+1)/n BIBWT, X7 & ST IRRTEASNEET 3.
n l+ 1 l n n n n n
x4 —Y( X =), S = en(x.
ZTT (V{4 7, )5, WELF® SDE ORET B,

dY (t; r, z) = o(Y (t; r, 2))dB: + b(Y (¢; 7, z))dt,
Y(r; r,z) ==



—, Wy & (o) BHREE W, 0lY) = (w,¢) EROBFER o7, = o™ — 4™,
W) = eRmrw ™ 4 4™ @ S™ @ exp(—g™ ™)), 1 =0,... k1) KL DBRICEETS. 20D

303 (W™, (", 5o 2 B (w, 0,5 (™)) EET
SNHBIE u € Cpm 16 LB D ERAEK VT (w, 0, 550) %

VIF (w, 0, 53u) = sup Efu(W™M, oM, 80)]
W) Al T (0)

Lgds. 2EL (W, o™, 8k =2 (w,0,s; (™)) ET 3.

P = sup{¢e 0,25 29 (w) < 1}'(2' =1,..,d) &L, & n € N CHUABHIES
F, C F WEELU TROSMH: [As], [Ad, [As) BRDILDERET 5.

[A3] & ¢ € F\ F, iITHL, KAMIC C! HMOBEGEE ¢ = (), : [0,1] = [0,00)? T, ¢(0) =
¥,c(1) € F, ;pD
d d T(n .
Zei(t)<0on[0,1], Zei(t)=0on {t € [0, 1); es(t) < B >} (i=1,...,d)
BT OONEET S.
[A4] Tim 00 maXim1,.. ,a SUPye, () 9 (i) < o0.

[As5] i€ I°ITH L limp oo %supd,an(q,) (%gzg")) () = 0.

DU EDOBREDD & THBEROMEBEEK VI (0,0, s5u) DIERIZOWTRDOEEE B

FE 1.2 [As], [Ad, [A5] BT {Folney OFEERETS. TOEE (w,0,5) €D, u € Cnm IR L

lim Vi (w, 0, 55) = ViF (w, 0, 550), £ € [0,1].

TL—r00

CORRERAVDZERED,IERBERETS : Cn = Cm & TFu(w, p,8) = VF (w, 9, s;u) EEDB &
E{TE; tc[0,1]} MHEBEARDIEMNRES. ZOEHELEE 1.1 OFREEED LI, FEOLAREH
W, fERSEHYE Y)78 Hamilton-Jacobi-Bellman AR OKHEEMR /25 Z L2 HENDT-.

d=d;=1,R=0,F =[0,00) DHEEREH 1.1, H 1.2 131 OFRELTHSNTNWS. A
FRERTOBEITDONWT, 1 RICERKROEEEE. ’

-2 Integration by parts formulae for Wiener measures on a path
space between two curves
2 HER DRI D/ A 228 HIBR X 17z Wiener BIEE I T 2 A ES AKX OV THEE T, BRI

EZ 2 thigoREZRANWTES DI, JIT, /NAEREI1Z[0,1] L TESES N/ E5EE R D22/
c=cC(o0,1]) TH5. 2 f+ cC I5H

F (@) < fr(t) forevery tel0,1] (2.1)

BT HOEL, fF OBONZZEME K(f~, f1) ={z € C; f~(t) < z(t) < f(¢t) for every t € [0,1]}
L5, K(f~,ft) ETEZIE® Brown BEIDOEA P, , I 2WAES AR OV THREIT o /2.

Fecm iz l, K2 (f) = {z € C™™52(t) < f(t) for every t € [r1,ra]} EE®D, KTV™2(f)
B&#E o(t) > f(t) TEBEMATERTS. RIZ(21) 2@k T f£f e cmvm ITHL Ko =

3



Krom2(f= f+) = KP™(fH)n K™ (f7) DB, PR™ 2 x(r1) = a,a(ry) = b 23 Co2 =
C([r1,m2]) £ pinned Wiener measure & U, RAMEHER P12 . (-) = PR™(|K™™) RO
Poyia () =Py (- |K"(f)) 2EHET 5.

@,B20, f € WHt([r1,r2]) = Upsy WHP([r1,72]) ITH L

2la = B B75 " [My, ()]

r2—=T1 EPad” My, 1o (£5)]

LEDD. TITPYH = P2 13 z(r1) = o, 2(r2) = B /2% 3 KT Bessel bridge THD,

M., ., (f) & Cameron-Martin density M,, .,(f) := exp { L2 P de(t) - 5 [ F'(t)? dt} THs. T

DEE ' € Upsg LP(r1,m2]) KHRLU [72 f'(t)da(t) 13 2(t) ICBIT D Wiener & T 3. EhB

p(r,a,c) = e~ (=2 |\ amr 0 < r < 1 IZHL p(r,a,b;c) == p(r,a,c)p(l —r,¢,b)/p(1,a,b) EEDS.
H := L?([0,1]) % Hilbert ZEF1 &L, ¢ : H — R i3 1 BIEFEH) Fréchet M5 IRERBIKTH D, FD

EREOHBEBIIER LTS, TD L E Fréchet WD EUTTEY.

() =

d 1
Vie(z) = (Vo,h)g = g(p(m +eh)| = lim - {p(z + €h) — p(z)}, heH.

e=0

HO0<r<1l& feCIHML, fr=fcC & fr=freC id f 2E2NBN0,7], [r,1] £~
PHIRET D, ROEEER L.

EE 2.1 f£eWbhAH([0,1]), f~(0) <a< fH(0), F~(1) <b< fH(1) & 3. hc H}((0,1)) ITHL
fK('f—,f+)<v‘P, h)H Pop(dz) = fK(f—,f+) p(z) fol W' (8)dz(t) Pa,b(dz) (2.2)
+ Jo M)y (n)drEf e, zr)] — [y h(r)vo, (r)drE { [p(zr, zR)]

MDD, ZIC, B[R P, o (der) @ PR o (der) RIS BEE L,

=71 + 7,1 r,1
xc0,|b—fi(1)|;:lz(fR )Pfi(r),b;fg,j;(K:F (f}ql:))

EBL. F£& H§((0,1)) 1 Ce((0,1)) = {h € C>([0,1]) having compact supports in (0,1)} D Sobolev
Z2f] H([0,1]) = WH2([0,1]) BT 2@ ET 5.

Vib(r) = %p("" a, b; fi (7')) x é(l);if:t(o)i,o;i(fit)PO’;i(r);fit’i(Kg:’r(fg:))

COMRIVERHEDYR— NI LT oMK f+ ORMZE 2D b—ELT—H DR f+ -
ey MTORBOERLAED I ENOND, fR f+ O u;t,b WEHEADEELMPATE:.

f~ = constant, f* =00 MD a =b DFAIL Zambotti [2] A% (2.2) ZRL TS, i Biane Drn
R EEAENICAVWTRNZ T > 2. —H4, B2 O—RERE TR ZOFEZROZERIIRETH >
iz, ¥ 1k Brown EEIZ T NBRIEMT 5 2 & CRIEZ AR ATOEI B OHECRE I -,

2 K(f~, f+) \THIBR L7z Brown EEIOER] P, IZDWTH, firBHERIO A EEZR N TERE 2.1
LRBROKERERTz. ZOMWSIAREALRE DXFHFETHS.
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