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HEFHHEECEEFLRABMEOHEERL >V T

TERZHEH KTHIERX (Masami Yasuda)
HEHWEBEOP T, Z2TW, BERKEHHW singular control,
3\t impulse control ¥ AW HhAMELE%T 5. COMBEHER
19664 @ Bather/Chernoff OH/XRXHE TV, LUXSZLOWEBRI N
TW3%. £, Karatzas/Shreve (1984,1985) RE W &Y, EHBF I
BAMEOBERBEREhE. ZTO05B0—20HRRL3E, %
EHPWOSHEELYVHRABOBEBLUTHATHIE, ZoXBRIEHE
BLHANMEOREEC KT 3, LS. SrrOPBHEHRICS
% Geoffrion OWMAREHMRNEIIMHEISIZIDPOLIIRESK
@EAR. UDL, 2hil, BUEEOMBELNIZIZThEhORHE
BENEAUBHARME, Tab5, RBOMMET IRENBATS 3,
FUIHEBEREBERVELIBRTS 5. ¥BpWH>—D22T
FEURLVZER, BLEBIAMECBLVTIEAZ0LLENBELENR
EFLUDPE->TVLIRBERLNS, SEBOBALHKET 3 BE
RExk. UDPUBARBS, d2:0BRBCOBAREMIY T,
CD2ODEB—-HULUROW, BURBEBEFLICROABZZERD
Pok. BHER, BLESCHRUTCEISBRENPORNEE LS
ABET 3. |
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1. BREFRVAEFLBIEPE

BERABNIRECLIROE TS 5 1 HHBE X,t20,
dX,=pdt+odw,, , & Brown Motion,

L, XEH, BHFrxoh, HWELTWE 20H=FEK, FEL T

{Xﬁ—ﬂiﬁﬂﬁﬁ&%i@ﬁ R = (R}, L = {Ly} 2EZ2 3
(1) Z, =Xy + Ry - Ly, t 20, Z, =X
> TEZZHMBBR 2, 2HBYAF L Y1 FIvIREVT,
H 8B
00 )
(2> JR,L) = E L § e Bt inzpdt + r dRy + 1 dL,} 1
0
—> min

. R,L
&9 3. T -0 <r, 1 <o WFEH, hC) BHE>DPBOBEK
T, IXl — 00 D& X h(x) — o &3 5. 0B o FHB xE.
:Qﬂmﬁﬁ®%ﬁﬁé

(3) f(x) := min J(X3R,L)
R,L

EBLE, gBFEARAT
(4) min {Af(x) - B£(x) + h(x), £'(x) +r, 1 - £'(x)} = 0
'G%"—fiéh%(Harrison/Taksaf). B U A=pd/dx+o 2/2 d®/dx?.
BRAWE ST SR, BEHW RL ULEBHTS 55, AN
—JTHEOORTHENMERTIEIDS>TH 5. Impulse control & & h
504 INNLVABEUEEVE T S H»S T H S (Bensoussan/Lions).
Reflected Follower Problem ¥ KW 35835 %5. 220# (R,
RHBEUEY, —20HHBOBUIPBZARVESER, Reflected &

XU T, Monotone Follower Problem & kW h 3 (Benes/Shepp
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/Witsenhaussen). PR #92 X Monotone case » & Reflected case
NEBITEN TER. Reflected D33 12O HEIW, Brown Motion
WHBTBREEBR2EZ S Reflected Problem OFFEHEIKLECHHJLTL
228 5%. EEMOEBILR, EHFERNOMBEERALLULT
semi-martingale OEMWANX (—MkIh i Ito X)) 2HVEDHO
BEL. FULLUEEIXMEZBILEL.
ECLTCENEBREHBPEHLULT, BEELBAMELOoOEELHEC
S, REBTSYVESHR KX BEHEN S % M (Karatzas/Shreve), I Z
TRBREAFBEAOERRIVEREELE. sTHPIBBSORASRE
X ) RBEETS. ZOoLDRHEHBHEE 2 ORBLEBLT

(5) 0<r + 1

RRETS. LIRBEABER b TEARRO—BE Foo =

Af(x) - Bfx) + hx) EBLE, F(xX20, F(x)—>o00 (ix|—>
00 ), {x; FxX)=0} = {x; £'(x)+r>0, 1-£'(x)>0 } = ({x; F'(x)=0,

f'(x)+r>o,' 1-£f'(x)>0 TH»%5. D%V, f'(xX) +r >0, 1 - £'(x)
>0 D& E | |

Af'(x) - Bf'(x) + h'(x) = 0.
Fh Af'(x) - Bf'(X) + h'(x) # 0 D& &, Fx) #0 &Y,

Cf'(x) +r =0 d B30I 1 - £'(x) = 0
T, (5) ODIRERK>T r#-1 TH5%H»6, ChIPARBRKESHRDY
Y22 3oL, COZEtRROFMY —LTDDPULAAY T
3.
REw&->T
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Af'(x) - B£'(x) + h'(X) # 0
; DEEWE r+ £7(x) =0
1 - £'(x) >0
Afr(x) - B£'(x) + h"(x) # 0
. QEEET 1 -£'x)=0
r+ £'(x) >0 :
1 - £°(x) >0
D& X Af'(x) - B£'(X) + h'(X) = 0

r + £'(x) > 0 ‘
BRLTS. ChoORRFEDZRDE, 2X 25 {a;,} ©H
TREM (FH) Y~ L0RS2BALLS. BANYF-LRBLTHE
B RARE RS

m?.X m1.n aij = m{n mgx aij
1 J J 1

THE3H6, ZO%ULLER valla, ;] ERES. ERB,

312 > 39 > 3
oW, EED aj, BHULT, FMYyY—~LA0HMBBISBEERS .
UEBS>TIRE B) BZOZEDODHMBVIYDEDO+HEZHTH > T,
ChRREIDSSERBLETRINEANTHS. Tabb
(6) vix) = £'(x)
EBFE, 1 -vx)>0>-r-vx) TH%5ho, HBEBRPIEBETSDH
2 T

H
<

Avix) - Bv(x) + h'(x) 1 - v(x)
(7) val

-r - v(x *
REFRIEDTEXEREINS., ZITEFQE,DHRE +» (BZaRRL
FE)ETBEN, -r-vix) &1 -vx) OROERIEEETLL.
FEHY—-LRBIBZ2ADTLALAY—E, FHFh stop, continue &
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VOIBRKEBBREBZEBESATLEH, KEG OFTW, M
Bl stop ELSBBEMAOIRLIEEEBELTLS. ChBZELAR
ZZEOBKERUCTL 3. | |

COEIRUVTHAIHRHNPHE 2) OFEE 3) 2®HSUEHE
B o omBELAEXR, () OBREZEBTER., ZORBERN
BAUKRTBNARBEBEENMEOY — LEH O S Yasuda) 4t
REBRVODTHEIERAD B .
SEXUMETABLMBERRET 5. X, PHEHBBELT2°0%
NaTgEwd A, o KRUT

(8.1) ,
_ minCA , 4} -8t ‘
v(x) := inf sup E [ § e h'(X,)dt
“oA 0 -8 A -Bu
- re Leaspuy *le Lea > gy
(8.2)
minCA, @} - Bt
v(x) := sup inf E [ § e h' (X, )dt
A 0 -8 A -8 u
T re lex sy * 1o Lea > uyd
PEHNBEBCIZ2RREFLRIABMEOY - L EER2EXS. —HBRWI

V(X) ) v(X)

tT5%5. L»L,

EM., REG BdHIE,
(9 V(X)) = V(X)
BROVILUDLB, ThE vix) ET 3 HR088HFAERAME2RET.

COHBHEIAKT I, BTERNIZIL2EE—BOETFILTHYYLOEN



BRBEATH-THHRIETH3. LeB-TCOEELY, B@EEL
BAEE (7)) & BERAIW (L BT I3FhZPhosgd@BRERK 6
THEINEZEDDPH R, ’

FLERAME 8) OEFLWE BEURKIE S payoff BEHTD
D, BEEHGUTILVRVENRBEATS. —REHIKES>EFLOH
iy B ¥ ‘
mInCA ) the(x,ddt

0

- -8 A -8 u
r(X,de lia s py * LXpe Loa > u)

THY, 0<r(x) +1x) BaWl (9 OFH/IPIBOL B UL ZD
CEhOFKOBEERE rx), 1(x) REEFEUVUTERDIEIOVIUEUBES>REZ S
B, BEIESTUERL.

BHWEXHIET %A

min {Af(x) - B£(x) + h(x), £'(X) + r(x), 1(x) - £'(xX)} =0

WBLWT vix) = £'(x) &¢ThHE, (O HKEITFLHZRNEBMY oW,

BREHIDY @ oRdEABEREURIZL. Bang Bang type M
optimal WKRSREBETRLE-RKRXIAIFIHLTEES. K 4 &
HHERBMELUTHSICEBZLY, COLISREETR, d-o&H
B, RKABBOEHRORDPREKMEBEBASIBHBELR->TULES . #
FRUBBER2A>BRLL, BEFAWCIXUBMEELTIERTIHLTYL 3.

UVEB-TRHRERBER2EZEZASHEIRETRIS, BLEFLVRARKEL
PRIERRBREINWTVWAHRKRTS 5.
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2. BEHNWONHESE |
WHABMBEUTKRESA 3. HHBE X200 MEAUT, AW
R= (R, L=(Ly) dEAUETEH, YAFL -F4F 397U

(10) Wt ‘= Xt - Rt + Lt' t20, wo t= X,
LV, EBHEHE,
(o ¢]
(11 K(x;R,L):= E LS e Bt {h(wt)dt - r dRy - 1 st} ]
0
- max
R,L
T 5., B2HEE
(12) g(x):= max K(x:R,L)
R,L

(13) max { A g(x) - ;3g(x) + h(x), -g'(x) - r, g8'(x) -1} =0
Pirdcedbhbhid. COEXROFEEBREYL IILD.

(140 £1(x) = v(x), g'(x) = v(x).
T vx) E vix) i ) OBEBEFELBABCBLVIERERIX L EDLD.

4

LT COEEBLY, —BWCE
£1(x) 2 g8'(x)
THBHMH, 0<r +1 Kol
f'(x) = g'(x)
THBZEBH M.
(EH) SHEBSLHHNBE 8.1), (8.2) ODZhThENBT I HER



ARDhIUT,
AV(x) - BV(X) + h'(x) 1 - v(x) |
min max _ = 0,
- r - v(x) * ]
Avx) - Bvx) + h'(x) 1 - vix)
max min =0
- r - v(x) * ]

ERY, CHhILTEZUVLRERNUEE 3 & (12) NI IR
BHERX () U3 BR—HBTI3»ETH 3.

THOEEE » (BZoRLVEZ) 2ELCEPRRRIUE,
max {min{Av(x) - Bv(x) + h'(X), | - ¥v(xX)}, - r - v(x)} =0

RELBLABEOD DA R L.
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