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(% 2) FARL |2

REFR7E N, B 209l 212 Fdstr], GOPS GOP _halfe] A8 #dH]F Hjgme A1 52 2
wjo] i FujeE 1ejstA] e AFtoltt. GOP_half(37%)€ AHYE Fv=s A7FEHe] 37%7H o831, AlE

AgHF0] 6l ol 2 A ghatalct. T@#ﬂe% % 17P2H 20133 79 H 20199 39744 &
Bl 23 9] E-& KOSPI200A 5 thH] ol &oltt. €3¢ &3 FFHte FAFIES TAste 4 2i7]
Q1 270 99 g 1/28 3 ¢ 44%4 FFEA Ao}
T KOSPI200 GOP GOP_half GOP_half(37%)

TAFAE 14.23% 49.83% 34.40% 100.65%
eFA5FdE 0.25% 0.66% 0.49% 1.15%
EF9a 2.14% 2.11% 1.99% 3.04%
TR E - 35.60% 20.16% 86.41%

A dxArdE - 5.48% 3.27% 11.52%

R H 25 E - 0.41% 0.24% 0.91%
ARZH] & (A 0.10 0.58 0.40 0.80
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(2" 2)¢] BH alFdste Aol o 2% 4 o} 3L, o/, olE, 1270, 1570€, 1871¢
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(E 3) FArEel dueel 24

(% 2)¢] GOP, GOP_half, GOP_half(37%)<] ¥¥ <& $4WU4 2 3t Fama-Frenchd 32913 2ulE g
Qo] ZHME AAE AR Aol 3|ARYAE b7} 2,

R, = a+ [, KOSPR00, + B,SMB, + B, HML, + 3, Momentum,

FAEC L SMBE 7|9 RET, HMLE A 7H] ti] AR7 st dFAS
)] Ah= p-valueolth. 2% (2), (4), (6)2 247 24 (1), (3), (5)A FolstA] 2w

rlo

e A BEFE7IZE 94

GOP GOP_half GOP_half(37%)
7y (1) (2) (3) (4) (5) (6)
1.02 0.89 0.79 0.55 1.71 1.94
@ (0.020) (0.024) (0.014) (0.067) (0.107) (0.044)
3 88.42 85.27 89.59 84.77 71.50 72.86
! (0.000) (0.000) (0.000) (0.000) (0.004) (0.002)
3 8.45 11.01 -0.84
? (0.349) (0.102) (0.969)
s 2.62 5.84 -3.97
3 (0.775) (0.391) (0.861)
3 9.21 6.06 27.93
! (0.214) (0.265) (0.130)
g B: F&F373 184€
GOP GOP_half GOP_half(37%)
=y (1) (2) (3) (4) (5) (6)
0.35 0.34 0.46 0.28 0.42 0.48
@ (0.362) (0.340) (0.127) (0.327) (0.107) (0.208)
3 81.78 80.21 86.27 892.25 75.65 75.16
! (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
3 11.08 12.33 5.32
2 (0.187) (0.062) (0.542)
3 -5.24 1.90 -3.46
’ (0.538) (0.770) (0.699)
5 11.17 7.04 12.79
‘ (0.106) (0.181) (0.080)
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4 139744 FAslm, BRZHE A
1948 20134
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2 Bs} ad DO FEL A& 0.5% 5

) @9 FUES 7|FOR ST

FAIUS} 171 7 94 AYolek AREle) A g3t o
& 9 5o gell AE BLHZ AGEE (E 29 T3 B}, 9T 498 BEAANE 1Y (21
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450|835} ApH £ 720
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T KOSPI200 GOP GOP_half GOP_half(37%)
FHFAEERE) 14.23% 33.95% 27.02% 75.14%
AT E 0.25% 0.49% 0.41% 0.95%
FFEAA 2.14% 3.39% 3.17% 4.73%
FAHzIFAE - 19.72% 12.79% 60.91%
ARG HZ2HFE - 2.35% 1.57% 6.33%

R it SR - 0.24% 0.16% 0.70%
AFZH] & (A8 0.10 0.35 0.28 0.58
R AELIES - -4.28% -2.16% -14.03%

Wd B: #4 243y tid VI 64g, 9AE, 120 L (Au & A3t F)

T KOSPI200 GOP GOP_half GOP_half(37%)
FAFAE(ALE) 14.23% 29.66% 24.86% 61.11%
LA FAE 0.25% 0.44% 0.38% 0.82%
EFHat 2.14% 3.39% 3.17% 8.62%
FAxRTIE - 15.43% 10.63% 46.88%
AP T 2UFdE - 1.87% 1.31% 5.09%
LA 2T E - 0.19% 0.13% 0.57%
ARZH] & (A4 0.10 0.21 0.25 0.27
) A2 2o Arlek TS, FA TR ER ORI TH(2013)) ¥ AFelME mEAEe ARAl 0.15%9 F
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(F 4) In-Out Sample EIAEQ| EX}AD} B (AlL)

Ad C: FA 2433 d% 717 3, 6, 9, 12, 15, 18AHL (AHH& A7 2)

T KOSPI200 GOP GOP_half GOP_half(37%)
FHFAEERT) 14.23% 26.54% 22.99% 29.61%
AT E 0.25% 0.40% 0.36% 0.49%
FFa 2.14% 3.18% 3.06% 4.50%
FAHzIFAE - 12.31% 8.76% 15.38%
ARG T2 E - 1.51% 1.09% 1.86%
A EHF)E - 0.15% 0.11% 0.24%
AFZH] & (A2 0.10 0.27 0.28 0.26
FA AN & - -7.29% -3.78% -23.00%
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FAzIFAE - 5.02% 4.99% -7.62%
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dydzdsdE - 0.06% 0.06% -0.06%
ARIZH] & (93 0.10 0.18 0.18 0.03
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Fo] #oE dehva gloH, sid B Y (2)9k  (4)¢ 3d BY Y (2)9 RF(4)E Hlue] BH
29(3), dd o =¥ (2), 3d DY 2F(3)F  AYulge] o F GOP Et} GOP_halfdlA o9
BP DM FAFE 10%4 FoZQ ol av #a old w} p-3te] T/t e Kol
e Yl gtk w3 9id A 29 (2), 2d 19t Bo|d A& (F 3)9 As} g (R 5)

(3 4)¢] GOP, GOP_half, GOP_half(37%)¢] €% &< FEHUSLE 313 Fama-Frenche 38913 2ulg g
olo] EH9l AIAG AT 9 Aol SHRYAL T} 2}

R, = a+ (3, KOSPR00, + 3,SMDB, + B HML, + 3, Momentum,

=
T T
gl

9 ] |
)ere] $£AE p-valueolth, B& (2), (4), (6)e 2t 28 (1), (3), (5)lA folaiA] &

Ad A: A 242% OB 712 6, 9, 1244 (AHH & 23 A)

GOP GOP_half GOP_half(37%)
2y (1) (2) (3) (4) (5) (6)
N 0.31 0.39 0.28 0.29 0.41 0.33
(0.112) (0.050) (0.043) (0.030) (0.355) (0.451)
5 91.37 92.71 91.85 92.07 76.13 71.53
! (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
5 23.33 19.88 17.71 17.13 17.91
2 (0.000) (0.001) (0.000) (0.000) (0.195)
5 -11.28 -1.91 -42.98 -37.89
3 (0.057) (0.643) (0.001) (0.004)
3 10.40 12.35 6.60 6.93 25.16 26.42
* (0.023) (0.007) (0.040) (0.026) (0.015) (0.011)

Ad B: A =433 A 712 6, 9, 12704 (AHH & 23 F)

GOP GOP_half GOP_half(37%)
=g (1) (2) (3) (4) (5) (6)
N 0.26 0.34 0.26 0.27 0.28 0.19
(0.177) (0.080) (0.065) (0.046) (0.520) (0.657)
5 91.29 92.67 91.80 92.05 75.87 70.99
! (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
5 23.69 20.15 17.91 17.28 18.95
2 (0.000) (0.001) (0.000) (0.000) (0.169)
5 -11.64 -2.10 -44.31 -38.93
3 (0.050) (0.611) (0.001) (0.003)
10.23 12.24 6.52 6.88 24.46 25.79

b (0.025) (0.007) (0.042) (0.027) (0.018) (0.013)
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(Z 5) In-Out Sample E|IAEQ| EX} Muleol BA (H%)
A4 C: 4 434 oA 7174 3, 6, 9, 12, 15, 18/4L (AHHI & 247 A)
GOP GOP_half GOP_half(37%)
3 (1) (2) (3) (4) (5) (6)
0.30 0.34 0.27 0.26 0.60 0.39
@ (0.113) (0.070) (0.046) (0.045) (0.585) (0.404)
3 86.54 87.19 89.37 89.26 73.40 75.73
! (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
3 24 41 2276 18.24 18.53 25.12 19.15
2 (0.000) (0.000) (0.000) (0.000) (0.089) (0.177)
3 -5.41 0.97 -19.62
3 (0.343) (0.808) (0.168)
3 8.83 9.77 5.92 5.75 20.89 2428
4 (0.004) (0.024) (0.058) (0.057) (0.056) (0.024)
A4 D: 4 2534 o4 717 3, 6, 9, 12, 15, 18 (A4 & 2 F)
GOP GOP_half GOP_half(37%)
w2y (1) (2) (3) (4) (5) (6)
0.22 0.25 0.23 0.22 -0.03 0.10
@ (0.251) (0.172) (0.093) (0.094) (0.933) (0.825)
5 86.59 87.23 89.39 89.27 73.53 76.03
! (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
5 24.66 23.01 18.37 18.67 25.84 19.42
2 (0.000) (0.000) (0.000) (0.000) (0.079) (0.170)
5 -5.43 0.97 -21.10
3 (0.341) (0.806) (0.137)
5 8.71 9.65 5.88 5.71 20.40 24.05
* (0.048) (0.025) (0.059) (0.058) (0.068) (0.026)
NME TulRE 383 AE Eesld haksl| £ 389 W} 712 Fama-French 38913} A%
g g3t dd 09 23 (3), 28 (4) . 2 g3 Ay £ gl A2 JHe] 2dl
d Do 2¥(3), 23 (4), R¥ ()= FrE 10% HS 72 S s Akt £ 4 ol
ool A, Urﬂi%H BEE BF 94T 5% °olu (2% 5)& GOP_halfe] AHY FAu| 59| W}
A ko] #93 #S JeE L 9t} o]& In-out & YERNZ vt AR7|E AE 9} AEAH]A A
sample B|2ES} o] ApA o2 BEFH77HE e FA|Fo] A4 Wglsta gl ol F A
A8 Uz Afd 2ug g3t g5 < | A Fe] on] 2 AElolA FA|Fe] s
Yehdth 2822 (G 5) 94 GOPR 9 £ AT 262 Algtste] A|AH| 2 Htet
z27 23 Eo] Al AEH] Sl A & ZA¥en (a¥ 6)3 (a¥ 7)) 27 BeFA7]
AZE BAlstE F=9 Fulze 5827 | g s A= o7lE, oY, 1270991 A%
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Empirical Analysis of Growth Optimal Portfolio (GOP)
Using South Korean KOSPI200 Sector Indices®

Jeong Ho Lee** - Yong Woong Lee™**

Abstract

This study constructs growth optimal portfolios based on South Korean KOSPI200 sector
indices and empirically analyzes their performances compared with the market index during
the period July 2010 to March 2019. Sector weights for the growth optimal portfolios are
estimated using the geometric mean maximization formula suggested by Markowitz. Main
results of our empirical analysis are as follows. Firstly we find that the periods of 9 months for
sector weights estimation and 2 months for holding with those estimated weights are selected
as optimal for the growth optimal portfolios which provide the highest return in excess of
KOSI200 index. Secondly, we show that the excess returns of these growth optimal portfolios
are significantly positive even after controlling for the Fama-French three factors and the
market momentum effects through the in- and out-of-sample tests. Thirdly, we find that the
excess return on the growth optimal portfolio increases as the ratio of short selling increases
but decreases above a certain level of leverage ratio. This result supports that the Security
Market Line does not increase linearly but tends downward after a certain level of leverage

ratio.

Key Words: Growth Optimal Portfolio (GOP), Kelly Criterion, Momentum Effect, Short
Selling, Fama-French 3-Factor Model
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