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ABEX TIIESHEXRTEERE(C{TPET 2 Hamilton-Jacobi-Bellman RZNDAER
(Hamilton-Jacobi-Bellman quasi variational inequality; HIBQV)D#ESHEFE. RU. D
BB 7AFTYANDRBICDOWTHELRYT D, S TLWSESEXRFMERBES X, RELHT DK
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CEBFTNFETCOPTO—FHRERTH 2/Tco — AT BIEBI7AF Y RBEDRBAETFICREN
ZHIBQVIEEITHICERS CEDTERVWHDOAZ L, HEFEFECHIZZ—IEFBROHTS
Wo KIARDE—DEBMRIE. SNETICE L >LZBREBRS A Y Y TOHIBQVIICHT SR
BHNLBHEFEEZRITHD, TUT. BB 74/ FYRATOILARE LT, RBEHRTEBZED
EF BFNFETEIREEEZSSNBVWADDIC, RKIXDBBEIGEVWETILZEEL. £
LOFEZLAUTHEREZROTEZEDN., AARDFE2085MRTH Do

FBIETIE., BXRFHE., RO, 1 V/ULRAHECREL TERNBR T TO—FHSHBERIT 5, &E
DEERMEYOE () #INTEREBZAVWEZHIBAER - HIBQVIOEWH, (i) MEBRKIC+D
BBSHNEIERE L LETD, Verification Theorem®iE8E., TH D, 1 V/VLRFHECEAL T
F. INSDBBEZTBICROZS>IEXBIEBEDHNDIRD TEEVWKSICRERIFSND, i,
LIEDZDICHHEROERICDODVWTHMND,

F2ET@EF. BRENDEZAVWLCHIBQVIOSERF—LAZBEIT D, RUDPARXOHESHE
2F—AFERAME - TEME - —BUEER I CEREEREICHERNDINRNEBEINTE D,
KEOSHERF—LEINSZ®BEIZEZTRT, XTI E. LEOIBOERZEFDIOHIC, L
BRIV TILTHD1 RTHIBARERKICEAL THRERE - BEEDOMA ICDWTIERIBEZARKT
. INSEBRNDBRTIEHDN, FICREORBECDVWTHEICIARZSER LI XEHZRED
(FRZEEFTERN /e ZUTEKBTH DL RITHIBQVIDREREREICDWVWT., BBIERF—LND
LRDO3IDOMEZER/II I EEZTEAL, HERBANDINKRERT

EIETRH . F2ETHEELULHIBQVIOHERF—LAZEARNICELTEHDO P I TU X LZIREK
T3, F2ETIEHBILLIZHIBQVIDBR DS ERADIRKRICE U THEB U LD REI T BRI
U7EHIBQVIDBEZWNEIIC L TKODIMNICDODWTERIT Do A7 ILTUXLAZIGHIEND &, B
BIESNIEHIBQVIZEZF ML ARE RFIENEZR LU, HEREBAICE > THER#HZKRODIHDT
HD. INICED, INEXTICBRD >IERFEDETINCEKEULBRWVWERBEERS MY Y TOD
HIBQVIOHIESENEL END, FLT. TOPIITUILAZBVWEHESHEFE LT, REHK
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This work contributes the numerical analysis of the Hamilton—Jacobi-Bellman
quasi-variational inequality (HJBQVI) associated with the combined stochastic
control and its applications to mathematical finance.

We first sketch stochastic control theory by the classical approach in Chapter 1. The
key points of this chapter are the dynamic programming equation and the verification
theorem. We also briefly mention the notion of viscosity solution which is related
to the discussions in the following chapters.

In Chapter 2, we construct an approximation scheme for the HJBQVI using the finite
difference method. The key points of our scheme are: (i) we discretize the HJBQVI
with the forward difference for the time grid; (ii) the impulse control part is kept
in the same time step.We prove the monotonicity, the stability and the consistency
of the scheme which are necessary for the convergence in the viscosity sense.

We propose an algorithm to solve the finite time horizon HJBQVI in Chapter 3. We focus
on how to solve the discretized HJBQVI while we discuss its convergence in Chapter
2. The discretized HJBQVI is converted into an equivalent fixed point problem and is
solved by the policy iteration.We provide a detailed procedure for the algorithm in
matrix form for the sake of easy implementation. The optimal forest harvesting over
finite time horizon is described as an example applied this algorithm.

An application of the combined stochastic control to the mathematical finance is
discussed in Chapter 4.We investigate the optimal execution problem which seeks the
optimal way to liquidate or acquire a large asset position. It is a trade—off between
the fast trade facing the market impact risk and slow trade being exposed the risk
that the price change due to the course of time.Using our novel algorithm, we seek
the optimal execution strategy. Our execution strategy includes both of the limit and
market orders and behaves dynamically reflecting on the price recovery from the market

impact.
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