u

) <

The University of Osaka
Institutional Knowledge Archive

. Studies on Optimal Execution Problem with Price
Title I
mpact

Author(s) | A#H, K

Citation |KFRKZ, 2015, HIHwX

Version Type

URL https://hdl. handle.net/11094/52045

rights

POEB/BRWERI’H B EFANBEMBERILEEEL -
72, EXICRKATEOHRBTOENZARBHLTWWE
Note T, EXDZHHZCHFLEDIZEIX. <a
href="https://www. Library. osaka-

u.ac. jp/thesis/#closed”> KR KFEDIEBLEHHRTICD W
K/ TSREI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



# 3
wmoX N ' O E B

K 4 ( AR R )

Studies on Optimal Execution Problem with Price Impact
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This dissertation addresses the decision-making problem in the security trading by an institutional trader.
Through the dissertation we construct a price mode] with the price impact and derive the optimal execution
strategy for the algorithmic trading or the back-testing in practice.

The institutional traders often affect the security price because of their large amount of orders. Therefore,
they submit their orders strategically in order to minimize their invisible costs or maximize their expected
return by considering the trade-off between the impact risk due to hastening their execution by submitting a
considerable size of their total orders at the initial time and the volatility risk due to slowing their execution by
splitting their orders into small pieces. On the other hand, the shifted up (down) price generated by their large
buy (sell) order often reverts to a certain level after some time. By focusing mainly on this price reversion, also
called resilience in the sense of Kyle (1985), we derive the optimal execution strategy for a risk-averse
institutional trader with two price models in Chapter 2 and 3.

In Chapter 2, we consider a price model similar to the ones proposed by Almgren and Chriss (1999) and
Huberman and Stanzl (2005) in a discrete time setting where the price reverts to the certain level
instantaneously. In addition to the uncertainty of the fundamental value of a certain risky asset, we also
{ consider the influence of the orders coming from many noise traders. Then we derive a unique optimal
execution strategy for a risk-averse institutional trader explicitly by calculating it backwardly using a dynamic
programming equation and show that the optimal execution strategy exists in the static class.

In Chapter 3, we study the resilience effect of the optimal execution strategy and how the information in the
previous large trade is reflected into the price. In this case, the institutional traders take not only the trade-off
between the impact risk and the volatility risk into account but also the expectation of the price reversion.
Moreover, we state two definitions of price manipulation and discuss the relationship between the price model
with an exponential resilience and the transaction-triggered price manipulation. Then, from the perspective of
the economic interpretation of the price model and the simulation speed, we show how to set the intrinsic
parameters of the price model in Chapter 2 by using the intrinsic parameters of the price model in Chapter 3.

In Chapter 4, we characterize the price impact function with a limit order book. Using the framework of Rosu
(2009), we propose a method of constructing the time-homogeneous or the time-inhomogeneous price impact
function endogenously. On this account, we incorporate the effect of the resilience and the tightness, which
means the bid-ask spread of the asset, into the price impact function. That is to say, the depth of the limit order
book translated as the transaction volumes required to change the price of the risky asset is described as both
the tightness and the resilience of the asset. This derivation of the price impact function enables us to apply it in
the optimal execution problem and gives us an implication for the use of a non-linear price impact function.
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A L OUFE, BEOESORERSENTOMBEEEICT NI P ESAROHBHERERDOLD
IRRERBELHRIC > TORERTERICHTIERITRATH S, EAL L THEOER LB
MRZEEIEE, K@D 3IDOE, HNOELLIEMESBOMAREZREE, TLTER
TOEEREHEOANEHDMEOEED, FH6DDOEPSHBEEINTNS.

MG H3DOEOEEITRLOBO THS.

FE2ETIH, EEORERSIZICHESMWHA 237 RS, BEFEAIZH 2L X)L EEFT S,
WHWSBKARA 2T b EFNEHRH>TWS, UAVEMNLRRERBETAEER, TOEE
BT ZE L L TWA, ZTORE, HH#ENTOLET, WEIEFEBE U TENYITEREO Y 5
AETERLEZBICS, $BNZETEBIBO Y I Z0h I EEEITRBNEET S LE2FRLTNS,
Fix, MEOHENI A—FICHETLHREFESEE, BTN H 5 WEREENIIT-> T3,

EIETIE, BEOTERSIEICHESMBT /307 bhn, BRAHDMBL NN EERT S,
WO BB /N7 b« BEFINEHE -S> TS, VAZEMNRAESLBEREZEE, TOREY
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ETCERLAZBICH, BULBITEBBOY Z AOPIIREETEEIETEIBZIEERLTVS., ¥
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BAFETIH, BUMEAESURE BWTHR-T >80 FERERFEHTTWS, FBRFERZE S &
IEHFERTEE EDMEA N MERZRNEMIIERT A2 FEREZRELTVS. WITNOBAIZD,
U EE R OMET > /87 b THIGNBEA (depth BEY R - FAZ - A7y RTHRIS154M0
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LTS, Fie, FEEMiE-1 30 FEBZEEE T2 EICL D, BAXENERERNTHEITE
BT HZEMAREE D, IERBIMEA N7 FHEZH WA LDOEEZEA T NDHEERL
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A, BEOHSORERSIENEOMBEITT N M GAGSEEBREROL S KE
BBREFRZREL, TORBUTERICOWTHERE I SHRUIIZEORETHS. BEIEHRELTH
BRETERIRO 7 SAETEELZRICS, BNREITERIEO Y 5 A 0P ICREPITERBAEET 5
JeHDHFEEENT 5L E, EBNEAAPSOHFARBRZETVL I EREREHMTES.
BEFEHR LIRS Nl TR O DHEEEIC DWW TOMITRIER, &, SHICMkTS
SHENERINTVS OO, FEEUFSE, LEOFE#HN S, AMXE2lEL (BE®) 0%z
BHET5ICHT 20D BT 5.




