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Optimizing Portfolio Weights for the First Degree
Stochastic Dominance with Maximum Utility

Choonho Ryu

Department of Business Administration, Hongik University

The stochastic dominance approach is to form a portfolio that stochastically dominates a predetermined benchmark
portfolio such as KOSPI. This study is to search a set of portfolio weights for the first-order stochastic dominance
with maximum utility defined in terms of mean and variance by managing the constraint set and the objective function
in an iterative manner. A nonlinear programming algorithm was developed and tested with promising results against

Korean stock market data sets.
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2Us

AgErtsolng r:w (w) & FHassles HAS
Agsto] drbsst P2 ol FskA Hrh o] BA

& AEH R wiEsA Azdds wol EEsH
ok &, "M o' H o AlolE PO R B
3 AL Agrsdgorny Hal Holux &
T2 &7 Y BE(step size)S FA ZAF
o By, wol A W 7EA g el 7hA] @kar of e
WS A PSS e Askelth &,

AARE 100AAAE A7k

o Qtoll A g ola QJojA g(w) e Fhol 022 W
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5. A4 Az} ARHERY B £ A3t A=A A Lot
1kt
B o=RoA AAEIAL 3, 13 FEH o A ol5 st 5708 AF(FAe =27t 570, 10
Mehs XEZE 0 F &WFE Adz she 7k A, 2070, 3070, 407Dell wHEiA 1260719 4
TAE Fohf= daE|Fe a840] o HE TIE ARE Ad9sts, Z4zte a5 st 5
A5 Lolry] $3ke], FAA GO ZHRE 4 292 108 244 ez =k F 5070
THER It AAAE FAHES 507 = o] oy #d& WETH
b ZF F210 1d7H260%9) 9] Al o FA WA A SR AR e AR 7L 7 O
°olF ARE ot & =iollA A g 2 10709 dlolElel f-2lo dare]Es A-8-5to]
S Agstdnk agla o5 47 ME UE Al T 27] AYrrsafet Ao RAFEH(ER)
Aol disiA A Fom g Akt HF o] A= ogA "EAE Ak <3 3> 2t
o] a8 E Hlugom o AFe] & N2 F49] 75, T FA5YE s, 4=
(E 3 I8E AMEYE x7| ddsoit Zdle| Hlw
a5 f(w®) fw") Fw)/f(w®)
N T # (a) (b) (c) (a) (b) (c) (a) (b) (c)
5 260 10 0.0052 0.0047 0.0056 0.0062 0.0062 0.0062 1.20 1.54 112
10 260 10 0.0068 0.0043 0.0082 0.0103 0.0103 0.0104 161 2.36 1.27
20 260 10 0.0057 0.0056 0.0090 0.0110 0.0110 0.0110 211 215 1.22
30 260 10 0.0053 0.0047 0.0119 0.0147 0.0146 0.0145 349 452 1.21
40 260 10 0.0057 0.0046 0.0142 0.0174 0.0174 0.0174 3.66 5.26 1.22
A 50 0.0057 0.0048 0.0098 0.0119 0.0119 0.0119 241 3.17 1.21
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2t ol Sohs vlolEe] s Svlskay, fuf) = # of 1st cases’s= 507H9] ©lelE] Zhzel] thafA
oA AAEE darE]Ee] (P)e] A7 d Y Al RS AIF T 7 F BAE e A

o7 Boj7tHA Hgo® AL 7] Hdrted $7F 2 Woly H=2E YERH, 4 of 2nd cases’
1z &84 Auls ste)9 54T R(EL)E, o} ‘% of 3rd cases'= 77} F WA} A HAZ F&
fw')E o] GaE|Es A&ste] gk HE o 54 RS ek A5 GE e olelg
{SL}\%}\_S, f(w*)/f(wo HFe o HA gkl = AEE f’) e fw)oll taix] AAEA o A

= 2] ok 2o M= 3x(# of 1st cases) + 2#(# of 2nd
A=A H H] < YL, (a), (b), (0 A2 & cases) + 1#(# of 3rd cases)E AAFE Ao|t}. o]
NAROZAN 27t [w, =0, i=1, 2,-,n—1, w, =1], A Blus] B )] A9 <3 3> #9492
[w,=1/n,i=1, 2, - al, [« (&, f(u) = 0]& Y Ak fw) 2] A (h)-(a)-(0)=o= Wk Hck
E}‘%E} AA ] FiS vlas) B, 27] A7) ole]gh Apol7} FAH O RE o)A A EY]
(©9<] 7497 7V £, 71 o] (a), (b) &olH A, HAl 507Ke] dlelHE 7HAaL &

a X}O]‘: S Holx|Rh HF = (a)-(b)-(c)9] T-AA S Aldg A7t <& 5> A= 9l
ReA ZO‘/}J 7‘}01 5—71] 0] EO]ZIE etk z7] Ad7bss fw’) e A= Al e HlaEe
~(a)- gk frolgEe] B 0.05K5TE ZFoba] ZHzte] A}

F-i

(c)94 ’“Oi A o] ngol iﬁ‘m— oH 54%'3117} o7 EAMOR Folsittal & 4 QlomE <H
o Frha 2 -’FE gltt. 3> < 4>Met v R (c)-(a)-(h)e] &

5070e) dlolel Ztztel] thelA f-ule] daelEe o= Zpzke] Apolzh ofnl 9l Ao® UEAR,
Agetle A 3_7] Ag7bsalek HFalel i AT flw)e] B9 «12‘% | 527 OOSED}
M AR SRR T2 £E M Z42ke] Aol o] vk FAA

Hlwste] elsh <E 4>sh Pk o folgra

= b Y
HozRe 73 HF o BHgrgko] O%L AW
CE O ANAEE 27| HTisshet 2iSate| =9 8l Aol Aos) e ARHe] Aour) o 2oy &
T3 f ) flw) T7F glvks 2 ejrRith
- @ | 0 | © | @] b @ 24 (P)9 @6@7%"39%01 B2 o] ojz}
:ff 21; 32 11 4‘51 }Z g E A =AA ARl WE A tElske] A
O na cases
= 1L ] ok 2=
Fofdrdcases| 11 | 38 | 1] 16| 11] 22 = U2 A RS AHAS ol daeEs 7
A o | 63 | 143 | 101 | 106 | 94 g2 A, Aol ot #Aglel st
(5 7| Aeivtsoliet =Eollel AZAY Xtojof CHet CHeER T-4H
P ]
: : %o B8
F# | o e | mE | mue A wedsTa | v |asw | To
°r A | ®2 o [ aa g o
(a)-(b) 00000 | 00014 | 00002 0.0005 0.0013 4616 | 49 0.000
Folw) (@-) | -00041 | 00047 | 00007 00054 | -00028 | -6130 | 49 0.000
(b)-(c) | -00050 | 00050 | 00007 00064 | -00036 | -7083 | 49 0.000
(a)-(b) 00000 | 00001 | 0.0000 0.0000 0.0001 058 | 49 0.560
75 (w) (a)-(c) 00000 | 00003 | 0.0000 -0.0001 0.0001 0563 | 49 0576
(b)-(c) 00000 | 00003 | 0.0000 -0.0001 0.0001 0362 | 49 0.719
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gtE 0 Fde] & CPU2| Bl

1E # of Iterations % of f(w)’s iterations CPU(seconds)

T # (a) (b) (c) (a) (b) (c) (a) (b) (c)

5 260 10 11471 13380 32322 146 176 175 212 24.9 482

10 260 10 97367 79000 85074 215 21.7 21.3 180.1 149.0 132.3

20 260 10 100000 100000 100000 10.9 11.8 136 2155 2205 182.7

30 260 | 10 100000 100000 100000 124 116 137 2576 262.1 2233

40 260 10 100000 100000 100000 13.7 135 144 3136 3188 281.3

A A 50 81768 78476 83479 14.6 152 16.1 1976 195.1 1736

Az Aok e molw ok A BARY A

o, ol $ee) Guelzol 14 HEY AME  okeel A4S AN 13 FEH A ¥
e TEEFQ oA HAads F5 TEZY EZT Q9] A9 vt Adass 7 E 14
90 ENE FYHOR RS & UL nolE  SEH A XEZ20] AFANE, 749 57}
k= Aol A Aol kA F7kettiehe CPU timee A4 0= A7 S7ke
Ao 2 Al F5Fe] ARl A 9] & A s BolFa glvke AoA, AdedEs 7t
AN e B2 o|9je] HHES v vl < Ak 24 98 A TEZoos HIAdes

6>3} 2t} ‘# of Iterations'= ©] ¢1EF] F
HHE 312 9 of f(w)'s iterations' = flw) i
sty o] wE-S 7l AA WHES [ f(w) st
g e] MBI + g(w) HAsFA O] FHESIg o) A
A k= B2 (%)<, ‘CPU(seconds) & $-8]9 &
18%&S IBM PC [Intel(R) Core(TM) i5-3570
CPU, 3.40 GHz, 8GB RAM, Windows 7 64H|E
$°ﬂiﬂxﬂ)oﬂﬁ FORTRAN=S o]&3l& we| CPU
time(X)& YERH, £8 o] =452 7 15
1071 Eﬂ olEle] s YERHL gtk WA wHE3)
T Yo (o)-(a)-(b)ToZ 2ok, f(w)

O

o

HdstAA o wESF HFE (o)-(b)-(a)F
2 Aol ARk A AlZH el T Aol E oW &
Bojgh = glom CPU time?l 749+ (a)9} (b)
= 2 A7t gle AR Holu, (o) vE F 4
GHUR=E A Hlow qu aEal AR SR
& ] YR30 85% 7t g(w) HastaAel 2xo]
AL WA 15%7F fw Jﬁﬁﬂi}ﬁoﬂ 2olal 9l
d), ol A7k Oﬂoﬂii-rﬂ ”431 gojuA] &
T2 57] el HE(step size)S FA A8

o f)E ANHND oA B0 of 3
ol e WE 5L Aol Hel 7191E Ao W

Tk Agolret 2ol weolE LAkl Av)e 3
S Wo] W= Dentcheva and Ruszczynski[15]9]
A yg|Zal= gy B o] A3 dug=L g
o8 $xke] @7|7} Wil et E CPU timeo| 523
271517 ol okgAo] Acta & 4= YL A

297 Ajgol gL A 14 SEA A

Z9 29 A2l e

E
2o, Aol w g e 27 &

_[

d
““ﬁnm
e

Sl
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BNz %
S
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Lzl Fol ohdl G
49.8]-1:}# A o] ATk

& Vbl BH847) vl 27
o}oa HAYge 7 5 9o v
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.
oo Mg o
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