Bl AFRAEREIACE [HRpE] 5205

SR AREFHRE I B 1 2 EXGIHRTE

mR Y, Al 2

g F

NakagawalZ & 2 R ARBERHIHE T AFEBR R ELEEE IR R B O IREBI N
ThNIYZALTHBH, ZHZHBEE, RUHEIRIEEEBET 2 BB e TINENS BT T
HHIERERTZLIIMAT, EXFHHOFEEF S B, FI2BEOERIZHORZHE
EE2RkD2 ZERHNE LLMECEN 7 70— F 2 BT 200K EREELL>TW
L, ARWOEHNE, F—b 72 ) ABREEEGIE LT, *FNT 4 Bk 8RN 7 o —F %
MEEs 2 Lics ) EARL - EXGIRIREICO LT E 2 Z L BRTHICH B,

An Improved Surrogate Constraints Method for
Solving a Problem with Equality constraints

Takashi SHIOMURA, Akinori IWASAKI

Abstract

An improved surrogate constraint(ISC) method developed by Nakagawa effectively
solves large scale optimization problems. The method, however, requires a problem
to consist of separable and summable functions. In addition, equality constraints are
not permitted in the problem. We thus cannot directly apply the ISC method to a typ-
ical nonlinear optimization problem, such as a quadratic programming problem, nor
that of finding a solution for a problem that sums to a constant. The purpose of this
paper is to suggest an approach overcoming these difficulties with the aid of orth-
ogonal transformation and penalty functions, and to show an application of the ISC

method to a portfolio selection problem.
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1. FLHIC

Nakagawa [ 2] 1 & 22 BRAVEHIHE (LU, ISCHk L REEET ) I RSB R & LRIE %
BIERR IR D IRIBE N T VTV RATHSH, IHIZERBEE, RUHKEEZHET
BEABSE CTHIERNAMREETCH 2 2 L R ERT 2 2 Lz ¢, EXHROFEERFTFS BV,
Bz 2B EOERIE, FIZER— 7 1 ) AERMEO L 512, EROKE [HEKR] 2KDd5 2
LERHME LMECISCERERT 2. 0ORERBELZ > TV,

—7%, EXFESORECEOHHRNBEL LT, P71 BEBELFENEbODH
% (Luenberger [1] &) . Zhi3H/IMLiIE

Min f(x)
subject to g;(x) =0, =1,2,..., m

REEERS b, RERIEEHICH L TLEOUBHE
Min £ (x) +K >,g3(x)

EEZL5DTH5, THKERKIZHNLTINS 2 O0KBREPIZIZFL VLI LRBEHICTHE
xh3, ABOEMIR, K—t 74V ABREEEFE LT, <FNT7 1 BB LISCELZHEE
¥BZ LWL R SRERIFIECUTE 2 2 L 2RTACH L, Gb¥ T, HRf [3]
THEEL - ERNFHIREANOLEOBEEBER LET TH L.

2, K=+ 7+ Y FRIRME

K— b 7 4 V4 FIREE I x 2 nFEEOIEH IO T 2HELR, bR — 7+ V4 2RI
7 bk, CraoBEta#EITs & L, &R/IMERE

Minx"Cx
subject to eTx=1,
u’x>R,

x>0,

WRETS, 22T, e'= (1,1,..., ), u"= (e, ..., un) THY, HBEHZHARFINE
RRZ MVEELTWS, X, RIFRERIRERFIEEI NS Z L 2BONRERTHS, 22T
A (3] LEREIC, CHRERITH S LRET 5L, EURERTHPICL O NANT S s
T&5, 22T, nfAOEGHEZNABERICHF OXNATTS

A=diag (A, s, ..., An)
2EEL, PTCP=A%Z5BR12HZ2bD LT 5,
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ZOKE, y=PTxrt 345k, MEI I3I&R/IMERE

Mjn yTAy
su}bject to (eTP)y=1,
(uTP)y>R,
Py=10,

II

ERMETH B Z &3 nb, 22T, PT= (p';], aEmkinp’,-k, ﬁEm}?xp’ik&:ﬁi'%szE#,
:;<y;<fi i=1,2,... nERELTHEW,

T, MENRSEREHNES TN S, K>0, »DOK—~ok 385 (K} 5%, &)
B 75 PR

Mjn yTAy+K,(eTPy— 1)
su}bject to (eTP)y>1,
(u™P)y>R,
Py>0,

11

2EZLE, TORERHINL TRERISZEe Py> 113, IZIZEETHEL-SN 2 LIz A
5, f€oTC, MEI 2B FIBERIRDE 12k 5,

Step1 1 K:> 0, fFF#ZEe, RUBRAKEHEREM 25 2, B [ay 6], i=1,
L nEEBISET S,

Step2 I ZOGELSESNIBTFEOES*HCHEIN2EE, ZOBEY*TET. IO,
e"Py*— 1 ek D/hsniz o, sHtEZELRL Cx*=Py* M8 1 OBEE: Bt
ZITRBWHERt+ 1 ME 3K, > Kk 5K, %5 %2 TStep2 280 RY. t+
1 >Miz 51, GFE®FIET 3,

3. HiEs)

DUroBEG#RE ( [4], pp.124—5) 2 & 3,

69.24223 36.43225 27.18174 7.227213 —5.014241 29.79836
111.5581 52.50199 —15.80629 —16.49178 0
70.44837 8.856301 11.38357 23.38342
114.8152 —42.24579 1.657492
91.35562 —37.80582
164.9612

u'= (2.936458, 2.752708, 2.27917, 1.551458, 1.475417, 4.525625)
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R=0.25

35, ZOR,

0.867728 0.22583  0.149534  0.092952  0.235119  0.331314
—0.144313  0.636378 —0.497212  0.311245 —0.349079 0.32901
—0.448623  0.374717  0.602509  0.144315  0.426217  0.304663
—0.077982 —0.459808 —0.322159  0.685583  0.424118  0.169731
—0.027574  0.338684 —0.458824 —0.324571  0.673784 —0.338648
—0.134605 —0.278354 —0.230427 —0.546159  0.085677  0.738697
A=diag [44.0173, 158.044968, 11.520776, 129.163208, 73.95179, 205.682678]
&b, X,

aT= (—0.448623, —0.459808, —0.497212, —0.546159, —0.349079, —0.338648)

BT= (0.867728, 0.636378, 0.602509, 0.685583, 0.673784, 0.738697)

ThH5.

B SEESHEC L 0 B-RIKR LI OB Thote, £, H2HixEE ([4], p.125)
DST AN Y w7 2 REVEEI X D BRREETH Y, FIFTNIEN [3] TEEEToRGE
EHEE, Zhi [Ra8bE] LR KLVBEEHLILBERTH S, F4HIRK=100
SHUTRF LT 1 BISEI L DETERT-> R TH S, BL, s OFFERRI/INU 41
TRADENT WD, X, BETOEZRMEN 2B ROEXFKOA v, e"Py*— 1 DfEE
BT 5bDTH 5,

F1 ~FT BRI X AETERBR  BEORIED

R | BERUEAG | RAEBIE | VT 4 BBGE
x 0.0066 0.0068 0.0059
% 0.2032 0.2031 0.2020
X 0.0000 0.0000 0.0001
X 0.2695 0.2694 0.2707
Xs 0.3646 0.3644 0.3645
X 0.1562 0.1563 0.1567
A= 0.0000 0.0000 0.0000

Eid, BEOHTIRK=01BRELTHIZIZEUCHCEET S, 22T, R% 6 #RHRNE:
KOFHIE2. 58659721 EL, EERULKABLE, RUK =0, K =10, K,=1001ZxL
TEHERToERIIE20OMY TH B, Fh, T OIS VT 4 BRI & DBEE
EEH D, 75Tl VTIEExceld Y vov— (#ENewtonik) TEHELLERTHS, 20
FIZL DRI NVT 4 BEBEOBESMEIHER SN S,
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*2 ReVPHNREETEZ 1:5E& 0O EER

EH | RHBEH
X 0.0501
% 0.2055
X 0.0000
X 0.1946
X 0.3018
X 0.2489
R | 0.0009

4., %EEE

BHEIZHARTz & 5 KISCGEREXHOFEEETF S By, I E2 BRSNS EEEH
THIERTERY, LeLarss, ISCEERF LT 4 BBERHGE S 22k, FEA
E70T T LA ERET LI LR RERSIEIC N EZEBHET 228 TE2 2 LIF FITRLYE
WY ThHLH, ARETRE, BN [3] THEELLEXNHRIRE ORI ST FO Bl FER b KA
72, IS 2 OBEFEBROFKERIZIZEZHETEXL2HDTH o785, WTFhBLVENLTWVLL I
DWTIIEZ 2BV LETH 3,

MEDOFFFHEDO S {13 2 KETEMEE L CERMER L 3 285w, COHEEREZ 2 &,
INETRIBL TELERERIC L 2R S IIEANDES, RUORARE®E, Hi3~FL
7 4 BABuEIZ & 2 EXHHRI N ORI ISCED G AR 2 EECIAT 2 2 L3 ThH 5 5,
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