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W R OBEE (353C) : The present study utilized nonlinear control policies to dynamically
rebalance the portfolio for medium- to long-term asset allocation. By using the kernel
method which is a class of algorithm for nonlinear data analysis, the problem can be
reduced to a convex quadratic optimization problem. Moreover, a dimensionality reduction
technique based on eigenvalue decomposition was also developed to reduce the problem
size. Numerical experiments were conducted to assess the investment performance of the
strategy established by this study and the effectiveness of the dimensionality reduction
technique.

AR TERA
(SFRHAL - M)
[ERET S REE & &

2011 4 1, 000, 000 300, 000 1, 300, 000

2012 4 1, 000, 000 300, 000 1, 300, 000

HRRE 0 0

HRRE 0

HRRE 0

o 2,000, 000 600, 000 2, 600, 000

BFIEOYEF - L ERH

B OSF - il S AT AT « VAT A

F—U— N BREMEEN, BERE e, Rk, B —xE oo

#



1. MBSO 5

R— b7+ VA b8 E 1T HKY 27 |
ETRYZ—r) REEL LT, KEMEE
~OFREWFER EORERIEZITR O M8
Thd, KFETIE, PEMNRESEN %
BEL, FHEHEORPTOY TR (&
BOMAFEZ) 2G5O TERERTEEITRD
[ZHIEIAR— ~ 7 4 U A feii b RRE ) (2HRY
HHde,

BaEH TIL, —EMM I L icE A A
LCUNRTURAEATRD ZEN K TH
5, HEEZHIZY I =2 L— g VIR R
HEET L ER—RIZLT, IV AZ b
URT U ARIEIZ S S AR — h 7 %
U A b OBFRICER Y A TE
( Takano&Gotoh, APFM 2011;
Takano&Sotirov, MET 2012), =2 A X
ke URZ U RIS IEFTEFE TILLS ZITAND
NTWVLERERKK THY , HiRAICH BV IWE
BEFFD, L LEIEFERORER, MRl
ETINOHBRGFERKEEZSONLD &
WH ZERRESINTEY (Fleten et al.,
EJOR 2002) ., AHFECILMERGIETT /LD
RS CH D HIEHBISICE B T 5,

HAE RS &% TG EE RIS &3
HTx%, HERELFRTHEE %HiEb
9~ 2 )4 BE K e i A L P BRSO B AL &
Rpd b T, HEHEOREEZDOE
O % FE LT DG AITII AR ATRE e DR
DOIERIIG =B e G RE ] AL T
Do LML, —MxDOBIS D T oo 7o B A
KDDLV Z LT IER K ST O He b [ RE
(ZIFE S, RIRIZIER ICREECH D, 20
7o, SEATHRSE CIIE BB & M e BRER 2 il
RLZMEZRS ZERBEINLTWVSD
(Calafiore, SICON. 2009 72 &),

2. WEDBW

FiR O RIS E . R TIE, R
TERE% e & ORIBR A2 3% 912, HIERE kA —
WD O CRELT D7D DERL &
LR 5, T LT, ZOHMEERKT
DT, FEITHH T E O CTRHIH D
FETHDL I —FNVEERAT S, 1—xb
EBITIERRIE T — Z T DT D FIETH Y |
[BEAF ORE FIEOPS A « GHHEFIET, &
FEZIE G 72T — 2 852 L) ZAliE
LT HETHD, 2O —xNERIGHT
UL, EEICIERIE B s L TERSIND X
o 72 HIEBIS T L . BT O R FIE O LA
THRE(LT D ZENARETH D,

3. WDk
(1) HEEEER N -V I 2 L— g A
LW R 7 L O ERAL

WA — b7+ U A @b o7 L &
LCiE, ¥ F U4 ) =Py I 2 L—
= IO L W ISR E 7 L DN O
ROERES D, Ll
c F UG Y =TT U T E i R A b
LTI O TR O LA TR A e K5
)
sV a2l —g VERIETF LD, SRE
PENAS RO AR EMEZ IR TX 5
(Bex A, §AZEIE 2001)

REDORNL, AFETIEHEY I =2 Lb—a v
MEFNERMAT S, £ LT, BiTi5E

(Calafiore, SICON. 2009) A&z, #ilfH
R A [R5 S £ CORL/GFEDH B D
W) ZANL, [REREEO U NT A
B 2T 5% LTER T 5,

Q) H—FWEORHE ) LB X —E
HOFEHA

B —FNAEEFIFTE 5 2 & ZHEHRIC
BEET B0 EHE LT, VS LB ¥ —
EBEL GREE, SEIL 2008) b, Z0
FEBLZFIH LT, AMFZE CHRET S HlE %K
B L RE C b B — R RO R A D3 F
TX D Z & 2HmAICTRET D, £72. I—
FIVEEDOREN 2 bDOE LTH T AT —
. ZEA D —% A EnHY . BEICS
ORI —FNERGFHTHELARETH
LN, ARG CTlE% < DYATAIZE CTZ DA%
MPENFEFES I TWDH T A I —F )V EFIH
T 5,

(3) EHHBUE D FGE LB E R < T2 D%
RIFRIE DB

R IERIE 72 B L L TR S D il
B oKl Tch, h—xWEERHA+T5 2
& T (LRERBSRAEN A S 72) ' 2 kam{bR
BEIC K > ToRMET 2 Z L WATREE 2%, 3
= b— g RIS W R SR R T L T,
Vo lb—ya URRIRIC K o TeiE PEIY
WROAHEFEMEZ KRBT 508, TV A
(= lb—va UREED BEOEAER
FEHAE IR & < 725 T L E VRN IR#EC
b, ZD-H, ARHFETIX

L1 EANEEFIH LT, R & 2 Wi
(LR 2 B A R E <Rl 5

- BB RIS < ot/ INEIZ L 0 R
P A e NT D

E Vo T NRIIRIE AT D,

(4) B F2ER « $RZS 5 K oo 3 FH ElORE & 2h
RIIFRIEDPERE D FRFIE

PR B RIS O A% 1) 70 18 Rl 2 FR e
TH7010, FEHY TV A Rty T
FTHEMAE L, FEHAF U A CHIEIRE% & &
WAL U CHEER S Y A O ks 2 W
T5, VE—r, URY, FERGERR V4%



72 m o, (RIEBEECE R Le )
VR 2 b— g VRIS R R T L
TURE N UNT ARG EOREDEE
W72 & LA O iR #1772 9,

T, BET DROFEOFINED B
FERIZ K> THREET 5, FRAED AR A > M,
- GGG ES, R, U A
Wkt U CRFERFREA E o L 51283 57
SN RIERN L b D TH D)
BmETHD,

4. WFFERH

(1) 2011 H-HE DOWFFT AR S
ZHMAR— 7+ U A b= Dk

K RETT NV THD [VIalb—va WL

HIMMERFHE T T V) ICxf LT [BEREE

KT THLHBEBEKEZEATLZ LT,

& PEAMIAS AT 6t L CENAJIC U N T 2 R
IR L T b eET v EEREL
7o LDLNS . ZOETFIVITIERIZEE
D EALRIE & 72 5 7= DI K RIZINEE T H
%o & ZTAMGETIX, FERET — Z RN O
TODOFETHDL I —FVEEFALT, K
i3 PRI 2R 5 7 2 Wk LR RE L R R %
B LTz, &6, KREEZRREEZRES Z &
ZRE LT LL J AV AEANE & FETh 5 Tk
AW CREMICIRET T V& I iEt
e LCERMb Lz,
RWFGETIEET — XN DHNT A —H &
EL, X7 MVACERET M K- TEE
M ZE DTV 4 % SEE A S CEA
FAE 2 BREE L7, BGEDRER., THEAD T
ab—va eV L LT, filE R

LT T VOERBBEIENTND Z &,

[IERIE OHIEB S AR5 Z & T, KR
U X = OEMROLGEICTERRE %2 &
TEXHZ L) RENGhoT=,

(2) 2012 F-FE DWFFEA R

2011 |\ L= R EBR ORGSR, 2%
T VT B A7 R & 15 5 D ATRENE
NHDZErR LU=, UNABOBET
HoTHHEDOEDICEWRIMAZE T 5 |
NEETF —ZICEFNICHES LT LEVWER
M7 ERSENR K E KELT 5] L) [E
BT,

T 2012 ARREEIX. BEAMAOfRAERIE L
T2 R ITEHERINC L - CTHEY 1 A& Hi/h1 5
FEEFRE L, ZOHFETE, HREEiE
FLANOHREAMAZBY SEDLZERT
&, A XBREDRICE > CEEEAS Z A
LR LIFFTE B,

RETIEORNEEZRIET 572D KE
T DA T — &% & W72 35 2B & F i
Lz, RtEFEBROFER, LT HREY A X
g/ NEIZRIRE BRI OB, A £ U ARIE O [nlkE

WWEHTHL Z EEHEEL, S BITHERR
EHREEZ M LSRN D 2L bk
WTE T,

(3) HoNT-RREORE L EE

AWFGEDOREE & LT, TZHIMA— 7+
U FEaifbd ~N— 22 LT, FIE R & ek
LEMRAE SR TH L] LIl
Db, Tz, BELEELCAeR T
B DA77, HlESCHI S O 58D b
EHINAMEIC/RDEEZEZTND,

Z LT, EHOmE TIE, HEREFCME A
BEZNAFRORREEIEHTE 501D
HLAADZ & ZEOBKPEEICR D Z L
HLEZWVEEOERLR L THLAERTH D, Y
R HiE, EEOEH TIIEWHIEI Y 2R b7
I - B RE TlEe . BRYImMIC#E
ELEESERN RO TWELEEZD
. EFEIEWBA— 7+ V) A Ebo R
BT hHmatEEABE LTS EEZDHHT
»5,

AWFFEE T 2070 45 G RN OO A1k A 2 fi ]
L. F4EATHHATED Lo RLELEE
SIEHOVSAAZEEST D LWV HFEED
MR EEOFH S EF X 5,

5. EFEHLE
(WP, WFFe o4 R ORI 42 12
LT

UdEEsam ) G4 1)

@D Y. Takano, N. Ishii and M. Muraki, A
Sequential Competitive Bidding
Strategy Considering Inaccurate Cost
Estimates, OMEGA, The International
Journal of Management Science, #FHif,
PHHIRE V.

@ N. Ishii, Y. Takano and M. Muraki, A
Two—Step Bidding Price Decision
Algorithm under Limited Man-Hours in
EPC Projects, Proceedings of the 3rd
International Conference on
Simulation and Modeling Methodologies
Technologies and Applications, A,
PHHIRTE V.

® Y. Takano and R. Sotirov, A Polynomial
Optimization Approach to Constant
Rebalanced Portfolio Selection,
Computational Optimization and
Applications, & #HiA, Vol.52, No.3,
pp. 645666 (2012).

@ Y. Takano and J. Gotoh, A Nonlinear
Control Policy Using Kernel Method for
Dynamic Asset Allocation, Journal of
the Operations Research Society of
Japan, & #t A , Vol.54, No.4



pp. 201--218 (2011).

(FgeR) (G141

)

Y. Takano, A Cutting Plane Algorithm
for Mean—CVaR Portfolio Optimization
under Nonconvex Transaction Costs, The
26th EURO-INFORMS Joint International
Conference, Sapienza University of
Rome, Italy, July 1-4, 2013 (REEE
#) .

EEPR—, EREENEE ZOICH, (8
Ny AT L ERHEG] V=03 a v,
WHUR: ApESINAFSEHT, 3/28, 2013.
EER—, T — R AEZFIH LB R
— b7+ U Ak, HARORY:Z 2013
R LS, HILKT, 3/576,
2013.

B —, ST A N v ZIAB KIS
R O 72 D O F R E TV, HAOR
Fa 2013FERFMHTERES, HAEURT,
3/5-6, 2013.

APt —, FERIEHIEAR Y o — & iz
AR — b7+ U A, F2EY—
7 vay 7 Ly - BEHEHE7 74
F A DFHE 2012) , KKRKK%E &
mb - ARBRBEMI T X —, 11/30-12/1,
2012.

Y. Takano, Control Policy Optimization
for Dynamic Asset Allocation, INFORMS
2012 Annual Meeting, Phoenix
Convention Center, U.S.A., October
14-17, 2012.

Y. Takano, Control Policy Optimization
for Dynamic Asset Allocation by Using
Kernel Principal Component Analysis
The 21th International Symposium of
Mathematical  Programming  (ISMP),
Berlin Institute of Technology
Germany, August 19-24, 2012.
EEPR—, BREREERL S DT D I — X
MAEZFIH LT dEIEHIEAR Y > —, H
ARORFR WA e 7 1 &
ZORM, TR SR A%
Ar A /) R_R— g 27T, /14,
2012.

EEPR—, BREREERL S DT O D I — X
MAEZFIH LT dEIEHIEAR Y > —, H
ARORFEE 2012 EREFIIEREK S, Pith
KFFE, 3/27-28, 2012.

EEPR—, BREREERL S DT O D I — X
MAEZFIH LT 3ERIEHIEAR Y o —, 2
36 [HY vy 7 ¢ —RE, BUEKRT HRF
¥ N A, 3/12-13, 2012.

EEPR—, BREREERL S DT D I — X
MAEZFIH LT dEIEHIEAR Y > —, H
ARORF2 oo TR & b o
JEBH SCOPE] , H1o R4, 12/17, 2011.

@ Y. Takano, A Nonlinear Control Policy

Using Kernel Method for Dynamic Asset
Allocation, INFORMS 2011  Annual
Meeting, Charlotte Convention Center,
U.S.A., November 13-16, 2011.

APt —, T — ZRHT 2 S L RN
DARA, HAORFE WFstiie  [OREE
Wiei F D2 KSMAP) & Fafsticiis,
Biflaory 7y oAk %—, 8/29-31,
2011.

@ ERtE—, I AX R UNRT R

A= 7+ U AEIREEIC T35 2
BT 7 e —F, il BIERIMSAFZE
£ b FEOTLEIEND ], K
R AL BRBRHTAIFZE T, 7/21-22, 2011.

6. MWFFTkHR

(D) WFef s

&8 #i— (TAKANO YUICHI)

WO TERY - RPEPith B T2 mr5eF -
Bh#

FgeE &= 1 40602959

(2) WFFEsy A
L

(3) HHEMFFEH
L



