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The Profitability of Technical Trading Rules
in the KOSPI200 Futures Market

Cheol—Ho Park

< Abstract >

This article investigates the profitability of technical trading rules in the
KOSPI200 futures market from 1997 through 2006 after accounting for
transaction costs, risk, and data—snooping problems. To effectively mitigate
data—snooping problems resulted from survivorship bias, we largely expand the
full set of technical trading rules handled in the previous literature and measure
statistical significance of technical trading performance using White’s(2000)
Bootstrap Reality Check(BRC) methodology and Hansen’s(2005) Superior
Predictive Ability(SPA) test that can take account of interdependency across
individual technical trading rules. The results indicate that under the net return
criterion the best trading rule generates the highest mean net return of about 32%
per annum during the sample period but the trading return is statistically
insignificant when the effect of data—snooping is considered. Similar results are
found under the Sharpe ratio criterion. These findings suggest that substantial
technical trading profits may be obtained due to chance rather than the inherent

predictability of technical trading rules.

JEL Classification : C52, C53, F37, G11, G14
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o ATdA = A e A, 183l A= E 4 (data-snooping)
AE 1 F 1997 5-E 20061 7FA] KOSP1200 A=A el A 7]
A At Ee] Aol AA=AE FASAT AR EY F
d w1 =d Qo] AL A (survivorship bias)Z 18 AR EAY
o] FAE afHom &7V sl 7l=A AMrERE] AARS
< 71E9 £ddA gFoR8d A Bk IA gdEia, AE A
ARSI AmoEds g FAAAENHL White(2000)°]
Bootstrap Reality Check(BRC) 7 "'H3}  Hansen(2005)2]  Superior

o] g3sto] AYtEES] FAI A

e
gk A4 F94s S5t AT wEY, EFolE VE
stoll A o] A9 AdharaS 27 T AW oF 32%°] =& &
FES AT Ao deou, Aswde] gl udHAS 1
O Ade FAMeR fofskA skt AdarAEY FAEE 1
B3k ARZHE TEStl e A9 AdarHE olet FARRE AdE
Btk oled Ayt= VleA AdqrHES w2 FdECl AdarH
g Ao 3 d59dd VI1Enr] By 98] dojdle s A




KOSPI200 AEAZANA 7<=d A& T4

o K

7= 2] (technical ~ analysis)o] & ¥}A <] V4, A=, 1
FAREAIGANAY ARE o]&sto] wge] ArtAS dSete U

=4 #AL gdst JeH 2 o] Foy X =dH, ZFELA](chart analysis)Z} o
_]

ul

t
e F2 ARES ABE

[¢)
&
A X Z(market timing)= 93l
)
AN

18000 At & Charles H. Dow”} T}9-0] 25 A So2 2 old, 7|&4 42
=4, AE gaNFe xd gk EAFgA
FHE SIS AFEEo] a1 Qlth dubA o
A A et segts oln 1900d ] Z=HE AMEH AR Z
Gehrig and Menkoff(2006)°] H< AiEZAbe] wEW, A L iEgo}e]
I ELS FEASS Jd Y=EHoz VEH BHS AMEsta e o=
Uebstom, 2 v AlA Fa 3AE AWAEY] 30%-40%% H7I(67E o3
eSS o= o 7leF Aol wig- Fad 849S HEiskil Ith(Cheung

and Wong 2000; Cheung and Chinn 2001; Oberlechner 2001; Cheung et al. 2004).
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FElvet Sd 2 AEAF A FAREC dg AR AEXARE o
HEE vk ok ey SAAAEIAESY FE YA LSRMHTS)O] tEe 7= A
A ATt A 7led BAS o] &% AYA=ES whEo] dujsteE SAE]
Atk HAe ned o, ¥ FAAREe] 29k 22 JHAASUHE ARSSL Us
Aow F4¢t

A ZeAEe] FAAYN Bkt e, 284 AVHEE FAEE dde
AFTAEL 714 B4 gial] sle]Holtt. Frol dis] a&xd AlgelA dA
7HAL o8 Jhed RE ARE WSty wiol(Fama 1970), A9 7FA A Ho|
T2 YTate 7lEd A4S HHd5uEorA F&ettte slojth 53], dd
ALE ALE7EA o] Martingale 5 & W2 21 E< Samuelson(1965, p. 44)2
HAL 7t WEE o]gste AEY O £ A5 B v|deles AdsE=
AL E7Fsstrkal 43kl

g T B rEta, 1980 W] o] Aury Exal a)9lo 3 rlkd o|mEo

A ksl

NEA BN BEAT eI FoHd O 0B EdE ATs: o
0] =
AA -

)4 7] 3 2 (noisy rational expectations equilibrium



models: Brown and Jennings 1989; Blume et al. 1994), ] =13 2 3] (feedback models: De Long et
al. 1990, 1991; Slezak 2003), =73 % 3 (disequilibrium models: Beja and Goldman 1980),
T F %8 (herding models: Froot et al. 1992), T2l 7] 3 (agent—based models: Schmidt
2002), 12]3l &{=0°] & (chaos theory: Clyde and Osler 1997) 5©¢| A=t & &
&Y ) Al H- = (behavioral ﬁnance)/] VEMREEL “nojse trader risk”= Q3] FHe-
TAstY A= FAAE(noise  traders)©] 7FAo] & wf widlsta uidE
vl = sh= FAE £+ AHE &3 el Al FAAE z2
2t A B A} (arbitrageurs) H.UF 7]l M A 082 w2 Fos ¥ g dom, A7)
Aol A& g = AdSS Bl

oj9} T2 o4 =AS ATHLRE AFs] Ad F2 ¢ FALASE e
71ed AGFHES HAsy] 98 (2 F A EFe 245 9)él) Donchian(1960)
olff FEE ATECl VIEA AUTARY FoHs B8t 53], Alexander(1961,

ol rogié“

1964)2] A= DE - (filter rules)oll 7]18H3E 7|2 FEAo] F8Ad #AI =AS
gedoged, FAANPN  #F gy 27 AFELS oB3F, B,
A7 X (relative strength) =S

v 1 B A 2F(buy—and—hold  strategy) 2.t} -3 FAAHHE UH o
R 313} 9 th(Fama and Blume 1966; Van Horne and Parker 1967, 1968; Jensen and Benington
970). e, 1] AH ke A% AdAzae AT A2 AT
Nen AdAgEel Holn 1os0de] EabAE uEe] FAAFAA ool
ANS= SR (Brock et al. 1992; Sullivan et al. 1999; Ready 2002).

Brock et al.(1992)2 o5 ¥ A A]-A &M (support and resistance) T ES
1897 F-E 19861 d7FA1 ¢ th-E=2 A A (DIA)o] A -Eak S, ol H At
THERZRYH de FId5@ET F 19%)°] AR FAZg] FEdHE oF
5%)Ert FaHos A = .=

n BAMeRE felge niud. 53,
Aol A A =38 YERE 4 e AR E A (data—snooping) 2] iAol F5-3FSl

Angael BAE mye Ao EAH F2& BHom Fold

i=R=
W Ao AEE @ et White 2000 o2 Sol, £& AdFAE Aug)
el A NS ANTFASS Fold Amel WEAoR AgaTh WY 1 F S4B
FARAE e HES 248 % e, ol 2 AR E AAY ST
7HA d5Y wiEo] ofgt $A3s] el o] dojxl AxRd 4 Uk ofd
AN A BAVACAE Eol twend AEHel 4@ AdTHES
FAd el e oS AT HW, et or AAgd FogesS 2
H, A72= ol AdarH e d5Eo] ¢ AR A st L/ E WY
T A tH(Denton 1985; Lo and MacKinlay 1990; Cooper and Gulen 2006).
Brock et al.(1992)2 A= &A1 £AS $stA|7]7] 98t th5o ul 7HA s
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AT (1) & 7)o AA & dedl 7lesd ARTHES ’dE”"?}ﬂr; (2)
aﬂo}~ ARAFERTEH d& BE AHE Rudty (3) 4713t ARE o &dith
E(subperiods)oll  thal]l AiEe] dAEE

v F7Irel AR # gz TeA AR ES AES WY (survivorship
bias)E 2zt A EY 7heAdol w=rh S, oW AdrHES &l 22V S
| AR 5o e, ARl e

) AdFAES FAAE oal ol guA wm AN HEAT. web
F71zrell AR AEEE AdarA s dsiARt SARAS AANE de, 2N B

S AT RES FTE-F xgelA] @A Ho] 714 2 H(spurious results)E

-

A @YAr%, oWy, AA-A34, Channel Breakouts, On-Balance
Volume)f_’. HE < 800000 Mol AHAAES FEFSA Ed AdAEHES
AAATS G443k, White(2000)7} 7]2H3E Bootstrap Reality Check(©]3} BRC) " &
—0—%6}04 7{1’41%7“ ko] A& o]EA](interdependency)S WY E 4 v SAAAS
AAISEA Y. White®]  BRC  AAAxE WA 7P g A E
’d 5 Al F(performance  statistic)= T FH, °l& IHYHE 7 AHSHEY
ARFAFES HFE2EF(bootstrap) WHOE AR EFEFS 3 HAU@pES
% T 3 (asymptotic distribution)@} Bl uwgo 2 25 g o] JEks AlEFs) i)
Sullivan et al.(1999)2 z}zte] A #4252 Brock et al.(1992)2] FE7]7to] 1092
718 1001 7H(1897-1996) 2] Uh9-E2 AT AF(DIIA)SE 19849 F-H
1996\ 3d7b4]©]  S&P 500 A EA|Fel| A 83} w4 Al mEw,
A5 53 AFZH] &(Sharpe ratio)®] 718kl Brock et al.(1992)9]
EE71ZH(1897-1986) E<H 7MY T FAb
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A 18.7%°] FAEH 0919 AFZHES 7[FeL 7 A S8A EFo ol

AtngAel s aHS p-#t> FAXCR Fo o= yeiwr a1y

F7FAQL 1099 EE9] 7]7H1987-1996) 4] 59U o] EH S SAHOE u| gl

A 2.8%°] FIES B, S&P 500 AEAF tis b S5 AHE &
T 2 =]
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Hsu and Kuan(2005)< 7|4 A2 &S 283 oF 40,0009 7] At =<
199013 H-E] 2002130 A * DIIA, S&P 500, NASDAQ Composite, ~L2] 3L Russell 2000 5 <]
FIHA S0 HEEa White(2000)2] BRC ZHAWHI o]Z mesle] wHAAZ]
Hansen(2005)2]  Superior Predictive Ability(®]3} SPA) AAWHE o] &a 7]&3H
AdarHEe Fd8 g A4 Fods AAsAY. 152 M S ARE
uJL T2E°] DIIA®F S&P 500 F7HAIFEC dlE SAIHoR {FostA E

TYUES Ue 9, doide=w sk 282 A4l NASDAQ Composite?} Russell
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2000 FAAFEN deAAE BAROEY AARoE folF £UEE Wi A
KeR o

driskgiom, oo wel Aol mEAdo]l Ao Adsist ddel 3l
3

=
¢

A FAxtEe] FHLg o] &3 =& AR BEFsta Ve BAS AFE
TUEHS BWA ZE dHolrkel, o]+ (1995), #Hz 7l
ZEI<H(2003, 2004)). ©]:1%(1995)2 Brock et al.(1992)e] AYAIEHES o] &
1986\ 5-E] 19931d 712 2] KOSPI #A|5-5 EA sl om, -] AgtaEe] &
UEFASERT 2 FES e ASs B2 1433E, A43(1996) % ©]5
AgA el NAY 2ES o]gd 1989 F-E 1995Wd7kA 9] S, A, 1
G A ARSI, 58] olsH e AdarAEe] AU &S
EZgled ul&] vd xEdlAt oA €53

oh 4243k ZH<(2003) Brock et al.(1992)9] WHE3} Sullivan et
al.(1999)¢] "HES d&3to] o)FF, AA-AFH, 18] FE A EC] KOSPI
2149} KOSDAQ Ao &l $-¥d3st s Adst=xE #4318 o] uy s
ANt A ES KOSDAQ AlFolA Awu] &3 93-S zActatvets v B ol
v 3] 953 FAANE &Y oz el

gy ol Hdl E£¥Ee] i VIed AdtAES diFE o Al A
LAFRN AREEOA = AR AL WY = AEolth A4S, FEH(2003)>
White(2000)2} Hansen(2005)2] F-EXES] AAWHES ALgste] AE Aolo FAE
SstAl7]E stlod, @A 49 YA AA "L FE 308709
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AdtAEne aeste AddRse AARFE AR Fa, Ag@e.
Sullivan et al.(1999, p. 1684)0] *] A gk v} o] whek my = AHqr2lEe] 24 ¢
2 AAPdske FEATeIL A g AE BAUY, AREH
A 9] (data—snooping bias)E EAHo=E FHAH3=  White?} Hansen®] HAWHELS
J0)oz HIFH p-#S A daEAHIF o). 28EE, AE HoE s
AAstE AL BE7bssitt X gts adAoR $pa7]7] faA= EE71E A EE

eAd BAo e ) THA WAL= = d7bx] EAAES 7])<F
Atz e] Aol gk Eie] S (out—of-sample verification)s 3FA] ZUTh= A7}
F2e HASE ddd stdete AA Vied BA7FEo]l AMgeste WRidE ARe
P E Bolthe Helth oE Eo1, Sullivan et al.(1999)2 90d%Fe] F¥EUl 7|3k} 1
T o109z RE 717He dAseled, oW FAxRE 3 90dzkel AA
HAsglet g A FES o] F 10d Tt AL AL A= %S Folth

=R AE ellA AAE Ve B39 dAFES Fetste] Adul & 99,
agar Asgde] EAlE sk Ao o8 1997d5-H 20061 7k4]  KOSPI200
AeAdellA 714 Adatase]l Al AAdEAE B4 A=A Ade
=4 AdarEsd FAERE Hrbsked we HHdS 2ds 2 a9l
LA Gl M= F vl (short selling)’t AHEA FA1E o] l=dl whal, HEAGAA =



A5 A Wl A M(short positions)S HT = A7) wiiLolth ol” o] fF=, v
CTAE (commodity trading advisors)¥} 3 %] H = (hedge funds) "YU A &2 A& 3k 7<%
AYA 228G o] fste] FEAFYES Gl e Aow Byl vkBillingsley and
Chance 1996; Fung and Hsieh 1997).

NEH AdFAE FALT O AR JFe 545

ol MAFee] Mol 4 AatHEe] ®L7IZT F
Hansen®] HAWHES HEstol SAH wedde dyed. =, Ad3dTlA
e AA ofuzt Aal Al FoAxsel os ARgHoA ke
Sy Fromm zm FFS adHoR AZFs s
Az A= HES] 98 FAAEC]
2 dH7 5% HA 3k A (dynamic optimization trading
= <] AdsE wAIH. T4 FHAS

A5o] FHY T
e A4 sge wWas wdss] ddd A4

>
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T A TH(Denton 1985; Lo and MacKinlay 1990). White(2000)= A= ¥41 H 9]
4 9+ Reality Check(RC) AAFWHES A8t =d], o& 3=
7hedl 7HE S ARE e 289 A3 WX ek (benchmark) R
T-rotAl Fudte ANFTHES ST ©]o] Hansen(2005)-> White ]
+sto] ®A A 7] Superior Predictive Ability(SPA) 73 AW H S A <Fs} St
ol A= White®] RC 7AW HI} Hansen® SPA A AGHIHS 883t mrl9
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FHEZ olFolr 71&d AdFAS AANT sted ASSE AditHe
FAGL MAvtae] FAgTen $5ad g ATAAS Agshe, o
AR vl gab)Eel )2 ah



Yk,t+1 =leter — Yoo (1)

G a9 e 71EA AdArE k=1..,m e} WixmtaAEHE A 002 x7)el g
t+1 719 4 F I i =
aEvhd, MRS A AFIHES v 2ol Aeojdrk wek pu =E(Y,) 7t
gojHrid,

e
i
i
-
B
o

H, P max <0. (2)
A H, ol o3 SAA4LS mxl HHE AR Aa 5AF Y=N tN:lYk’t,
k=1..,mol 71%38] o]Fo]A™, Whitet= 3 WA GAZ Y ¢ 7 EE(asymptotic
distribution)Z A &3F= West(1996)8] Al 4.1(a)E o] &3t} = ATEAS 3 &=

AGE 25kl A,
N"2(Y —p)——N(0,9), (3)

.

— s = Noow o me& BIFygs vehld, Q=lim, , var(NYY) =

pa-gRAYE S e,

gy 27 ARzt sk AFRES AEEA @ ol (nuisance
parameters)©l| o &= 53171 (composite  hypothesis)©] L2 AF712 512
AREAZ] ATREE 7 5 vk o EAl dF SAWTOR Whitel
7 dis] 7Hg vl -4l AF7HAES] % E(the least favorable configuration,
LFOYe Hgsteded, of et 2E k=l..mol o8l w4 =0 o, melshe
RE AgiFAge] Holx WAvtaNFES YuE Wk AL v g

~
u

T

LFC 7F3lol = g3 go] FoAXE AAEAZ (T) 9 A3 < (asymptotic
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(1) #H7FHEE A& o] (Monte Carlo simulation)?} (2) §-E 2 E H(bootstrap)] T+ 7}4]
dieks AASEIT. o] 7heHl FEAERS o]&dto] 73 p-#kS “Bootstrap Reality
Check p—%k (Pge) o182t 317, Whitew= AAIE A59] F<%/d(dependence)s WHE T
=  FEZXEH WHE ke Politis  and  Romano(1994)2] <o} A
E 2 E 9°(stationary bootstrap)s AHE-3}A T}

& FA4%te Hg2> WA dY Q9 X(random indexes), 7(t), t=1,...,.N &



e

A FEZEI WHOR AYFEFZ(re—sampling)ste] Z-2Fe] AgqrH ol o)
Y,

o

=<
I
=
|
=<
~
|
J—‘
3
=

o E TR AoRRE AdHn. 44

zAskl A, N"(Y'-Y) 9 B3 ®E29 A7|(N7F S718el w2t NY*(Y-p) 9
WX 2 3 (Politis and Romano 1994, p. 1307). &% & 3% N(0,Q) 2 FHA =

N2V -Y) & wr sk 2l o8] T8 4 A0m, Hol BE pe T8

o,
ok

Tng*EkIrllax N, -Y), b=1....B ¢ E$<(quantiles)o} Hmo2H = T
’ =1,...,m ’

gtk o714 bE REAEY R Folth TANOE, p, = e 2ol

e T
Prc =, 5 X 5)

g E W gl o 1 28 ew 08 Hshs AP (indicator

function)°] th. RHeF pec <(@/100) oW, H, = a% frelaelA 717bdn. Apznl &
A7)zl et ppe HEF FA AAE A AR B oer e 5 Quk(T Al A <
AN AL Sullivan et al.(1999)S #x3}2}).

&, Hansen(2005)2 LFC 7Hgell 7]%3F HAWHL =T (unbiased)©] 7] ¢ 3l

a3 Hds fFAMY ZZ(similarity condition)S FHAI7IA] XEFEE, White 9]
AW A7 U BYeS ke Ad 9a H o 71AgES AaAd
Utk FAsdh 71EF AdarEed #e A= AMarEs AdEets A3
HHE A ol2F ZAVE FFHe] wEel, AdHer FAAEAIE W
AdatHEel v FIHE AFFFo]  Unk. Hansen ¢ SPA HAWH S
3t (studentized) AR FAZFH AA Amdd 7z H, & Agsto=x a7t
U RYAYFRHESY TS SoleF aH o, ek A H(power of the
x Fe

g3 ol Folxitk

/2y
TPA = max{( ax N ~ Y, j,O}, (6)
k=l,....m O-k




3714 1, B ANFFEA Y, 7t -(62/N)2loglogN Mt} e PSS

W AA 71 = 9E8S st Aa, U7 S (threshold rates) +/2loglogN = p° & s+

=0 <% EFES gaHRHom Fga IAFAHFl HA st H, o wig
A FHAE FEste Aot

et Ae A& Aol wet p-ghol Eebd & QOB 2 Hansen
F A 7449 FA%E, = A =min(Y,,0) I ) S AANER =, olE 77

AREAZ T3 dd Aoy &8s ATt p S p<0 9 IS

A 2 (re—samples) ZH-E ¥ H A & E(empirical distribution)ol]l &3 AR 4=

0]
S

Z:,b,tEYk*,b,t_gi(Y_k)ﬂ i=lc,u, b=1,...,B, t=1....N, (8)
@ g,(y) =max(0,y), gc(Y)ZY'l{yZ_\/m}a agar gu(y)=y. ==

Zipe O 71 B, pS, e jf R Foxle RS I § low, ofs AZHA

Aegso 7Hy] & P

F449 - =3
T A9y 7z spA A

e Alwstez olE=NH Al7FA SPA A &
gell Wik p—gt2 AZel i ¢k b=L..,B ° ds|
wNPZ 160,00 B ekar T E TSN o R919%(quantiles) 9}

,,,,,

Magosn T8 9

B
Pspa = z% 9)

A p-gte]l 9= p-akel WHASPA, AA), ' T plol 7%



L 7|3 AR 2H

White®} Hansen®] 71474
AA A5 WeolA

3 o] (survivorship bias)ell ]+ A4
FAAE o] AREE & AAD oFS A A=
T4 et dow, AA A de & ﬁ U= 7%’41%’3%(01]% =

ool AX-AZ )2 o] AAFT F-EF el wojof

5 Mg S5 ey AR R4S
Zbeieh weEbd, A2 A AAY AE

H

2 =wdAE 16l E AN EEIES] FHSE RS (parameter
combinations) ZH-E F%E¥ 21,054702] AdFHER 7|4 ANQTHEY AAHRETS
T 167 AHWAIEEES olde AFeEEEd i EAd #E
T8 A4 & (Murphy 1986; Schwager 1996; Kaufman 1998; Pring 2002)25F-F F& 5% 0014,

ThA, ANEEES AAAFAH), Bdy W5 A F(momentum  oscillator), FH
A H(trailing stop) 5 IES o83t T8 V|Ed AYA2®HES WEkstal T
L5 += 167] APGAAEELS 25 Fortranl & X & 135 Qo)
oSl Nt 7t AUAZAES Fo BFET Fol ATAo Asn A1

1
REZFEL BEAqAH R <E 1> B =R AMEFHE  7]EF
A =gEe] dwby 54s deia glow, Ay ARE ol&dste Al2HS
ALt BE AxElEe A ALEHI AaftER S Park(2005)0] Btk ZFASH
A sl Utk
< 1>9 #14
1. Jt2 0| S Z(moving average) HllA|AE
olFH TS ol gt AYALREES T AbEHe] Hud wEetan IfoR R
AA B 5 7] wlRol] Al RS A s LEA e A2R"HE 7FE

ol

=
luo]th(Taylor and  Allen 1992; Lui and Mole 1998). ©]&H
3}

¥ g (smoothing)s}*] o= AAS = Aol 9d) wr]e Wygady /1AL A SR RE
WA 5 o ARH ANUEE ASUA Ao BFe ARt FAS detry
T UA g

2= oA AREEHE ol ER A ~H ol B H IR 22 B (Moving

kel
Average Crossover, MAC), & throlsH i+ A 22 2 H(Counter Moving Average Crossover,
CMA), A|ol&H 3 A=~ 2 W (Exponential Moving Average Crossover, EMC), “1&|3il
MACD(Moving Average Convergence—Divergence, MCD)E X &3t} MAC Al



o
oft

7)ol sH g o] A7lolsHd e Aol sHdxb o) AF = W iz E
A7 S =9 uf MiEASE BAAAIY. o7 b %NE=S YERH,
oo JHASHo RNy WAs= 2 winjilso] o7t &S wAEr] s
tdE FA oItk CMA AARIS Geoledd ARsen e s s vinjilsE
HEolUl™, EMC Al&HE ol dS A v AR oA AFHTS o] &3t
Aol Ed e HE 7HEo o =2 VIEAE FodoEM deolEHd Y
o] 7HA A el v s wkeett

1 colERToRRE AEH 24Y FAN, =
MACDZ 3} 215 d(signal line)o.2 G4 ¥ Tt MACDA S w7 X|FolsH+ ey

ZFol & YERYH, A5 MACDA S A|FolsHfo|ty, o] A]AEHL MACDA o]
ANoAaS rEA ZE x b ol A% Ed8 u wEAIZE e =59
W EAEE WA 71T}

2. JtAHXHE (price channel) H2H Al A &l

AAANY m= AR A
7143 Addeelt. 714
al

A EEE 7]Edd A%

R

on WWANA AL A=
Aol AluAHo|t} AXAHE =
Wko w o Al&GEE FAE onsth. BE 7HAAE
2H=2 A4 HAS #Are 54 AF F2 3 dAVIRE Feke
= T X] & (extreme prices)¥} H]nL3}o] 7
2 owmRoA neEE AARY Az W
Price Channel, CHL) A|~H& 959 F7He #A AA7|Hn)
AANAT vmste] Ansb7 olgen AEsE vha
R

_I_/

~ =
>,

folr

i

i3

S

>,

r\ﬂ

Ju7 oles @%&@ drAEE, AN ol A

A 71},

M-TI 7}Z A E9(MII Price Channel, MII) A 2=¥l& Q59| F719l nd Ao o] 24
a7F g A 7HE vlaste] AYAEE et o714 o] &3 AL7K(A 7= nAlH el A €]
7t gagde a7kA7h) T AUAeE o E2(8e) 7HHolth olwd it
A 2=BE3 w7bAE, CHL A28 ML A28 37 7149 Haufds 2
HAARNE T2 8= 7HANE bE 2=

3. 2LUHE X SXHE(momentum oscillator) Al A El

7tA ] ARl FEdd oEskeE HAAE AR"EdE gy, RdY JEA R
AN=BES 7HARste) A71E AlZgstste FAE gotsth Bdd (e



W&ol (smoothed) 714 wAYo® A d 5 UvkE HolA olsB@a wS-
FrAbstu ARk o R A A4l dojur] Hd TV 58 HAasiE=
FAWEE APdA R Tt £ e e BRE ATt 2uy dEA
e e THAsAde S5 SAS(Wilder 1978, p. 63), 7HAe] w

}E} S| 1 7@[3 =]

Bas
] WA
2 e e R A, we] A
de Aol duz dFEch gebs, mdy A E
=& o) ZAd AsEek ve] AAE GAIA (thresholds) S Wlalste] AAlEs

oA aEEE oAl H BEdd AR Al2YES oed 2tk
18k 2] 3 (Directional Indicator, DRI), %] *]<~(Range Quotient, RNQ), %313 X}(Reference
Deviation, REF), W% & (Directional Movement, DRM), 12|l A7 2] 4=(Relative
Strength Index, RSI). DRI A| =812 47 AA7]7H(n) &2t AA7FA W st A =] af =
T7FAw e HlFS  AAbste] o] WEFA] E(directional indicator)7} ()9 5H
AAE@E =FHstd WiedEE, 50)e 54 dAAE z2IFskd viEAIZE
AT AAZAES = nd e dojube shAWsSe] Adigke]l FFold,
7AW = dAle FrtlA nd Ao F7FE W Fholth
RNQ A]2=®l2 Folxl nYd &<k H U 72" 9 (average daily price range)2}
AA 7FAHAY] #AE YER (Range Quotient) A3 73} DRI
A ~"a A ARl EE Eg A 7t
REF Al nd  Fe] A F7keh o]dge  Aeols  AXtdte]
A2} gk(reference deviation value)= THE3l o|E ) (e IAAEFH H|usto
AR EE T3
DRM A]2®l2 n7]|7F &9t d™¥ 317}&59] W SK(directional movement, +DM)2] 33}
A7zel MACDME e A7 TR, oF Zztel A AU Fe
AFA 8= H] 52 A ¥ (directional indicator, DI)3}sle] F A E(+DI, -DD¢ #S AA
Alasts Ao o8] AdalEE whEo] Wtk +DI7F -DIRU AW vialE s, 2o

o 4]

fr ©
3
S
N
I

p

ol r
i
i3
0%,
>,
N
v

) A =

F 54 JHARstE Al o5 HHE ol &s rhARste] A E(relative

strength)S 543t} )7 = 4] 9>(Relative Strength Index)E ©]-&

AEe] oyt B =RodAes AuAdEAT7E 54 dAA(e) olaE stEe &

Al gsetel 1 JARE ¥ Edebd wigAdEe FEEskal, 100-e9] AAIA|

oo ® At & oA stetete] 1 AIAE st Edstd wiEASE (FEoks
S

>

i)
2
r>~

AzgEe AA FAe Sobdel AAgAde FA%E AES
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RbEol &2 ZANSES odstal 2 JhAWs s dEMRt AgilsE S
ke grFelth ¥ =RAA gRolxs F4 A AAFEE Alexander(1961)9]
Y 2(ALX) 2 Wilder(1978)°] 2E21 Al {H/7}2 (Parabolic Time/Price, PAR) Al 2~Hl °1E‘r

ALX AlZ=F2 Holk 1990t WA= o]l AAFEHY TS v
AE AdAFew, dAQY M 7 H2 HAVE R Havkeh vlalste] 2
7HAFAYNS Aste o i AHAEE AT 2 =EdA ARREHE
HH 122> Logue and Sweeney(1977), Sullivan et al.(1999) ol 2]3] A& Hd A3
ARG AomA, 259 FTVF 7HE HEY HAVIEY x% ol Aestd
RS s, TR H2 HatRY y% ol
PAR A2®le A 71458 HIs=
Bad= del 7HEY Aol dojuye AR W

= =
B Estops)= o1& o] F4 HAFHELS VIEe AT dAst= A Y
W=, v EAAY AS A Wik XY Ae dEhoeR HATshe
9 (incremental constant) Y- vl & F Q1T wheba], qhek 7pA ] F-AQlo] A 8FE A
YAY 71Ee) g Wi 52 ‘

o ¥ =

5. Hoigze AIAE

ol
-

o
folf b fm &

o (o Al

vk AdFaE A="gEo] EAsiY 7HE de ol&H e AE T
On—Balance Volume(OBV) A|®lo|th, AdsF AHE 71A0] HAEslA| st
xsret = Q7] uwZeol T3 FHu e A Eo|th(Blume et al. 1994). OBV
od o] FIF Ao FUtEG A woe 1Y Al %Y
FiL, 3PS dole ()Y FIEE Fo 1 #ES F4 dAste 3t OBV
AZE o]&3 AdrAE vgdstA JiEE o w=itoll A= Sullivan et
al.(1999)°] AH&3 AAH OBV Axe w7 deolsHeds AAete] MAC

A

1z

oo
e

H o

E3FA] 2~ ®l(combination system)S. 2 I HE = A A W 5 (Directional
~EHO
—Tm=

Parabolic, DRP) A|=Elo 2 oA A E DRM A]2=¥l3 PAR A
Aolth, =, F A|&=gEo] 28 WS YehW PAR A 2=Ho W& A E Aesta,
agA gowW Ao mRY HAskE Aol FAA o ®, vkeF +DI7} -DIE T
AYH PAR Al2He] wig2lsE wEa, 1 wkge] FS-2bH PAR A Z~H9]

% 8L 6]—

MEAEE meth @ A det AZeld HAs Qe B9 F Dl AR5
WA7h Qolyithd PAR Al~Elel AAAH Al DRM AlxEle] AQAHE mes
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Zlo]th,
7. Bl X0t =2 (benchmark)

B =FoaAdes AEAH gigk 71 A5 (Peterson and Leuthold 1982; Lukac and
Brorsen 1990)= wel 4 A|Fo2HE FHAS A= HEH, 5 G0 FIES
Wl x| v 2 A=t} Peterson and Leuthold(1982)= A &Aoo A= T2 Aol A 2]
Td7Idels Uetdll= A7IASd wids Aol olFoAA @i, yolrt

AEAF] &9 g XA ujle xZx]Ho]  EAstE Al Z4d(zero—sum)

Adolgls A& 0] 9o o Eo] MXvA2A Eldsirta =435tk
V. 25584

1. Ag ¥ AI|&E

KOSPI200 AEZX]oll gt 7]1&4 AHTFHEY] FAZAE F4sH7] 28
SHAEAYALZEE 3 19979 3EEFE 20068 12€E7F<2]  KOSPI200
AEAT 48 A5 E AFESHSITH o] 7|3 Fote] HIYEE 4 714 2 7AW EA
Fol= <ad 1>o Yy k. AAEE 9] A8 BAE o 1d7e AR}
dostnz AA 248 1998 39 = e Al ZH

<13 1>9] 94X

2= =uoA ARRE AEe AuiA Q] AleF(dominant  contracts) &= X

R

A &A1= A 9> (continuous  futures price series)®|tF. AHEHEXFE AL

KOSPI200 AEAF7F HIEE AFERE AGr7E Hojgkrl wifolth <A
Aok AYH = dEE 7hed vAAGA] 7MY =& dEE, A1FY
7F & deldida B 5= o e TR Bk 7] xujE el Akl o
#ﬁgﬂrg<?ﬁt%a%1%ﬂ‘ﬂﬂﬁﬂ.ﬂ%’vﬁwiﬂ%‘ﬂﬂ@ﬂ,ﬂ%ﬂ
o277k A]  EAH O R
4ﬂﬂwﬂ@%tW#lH%QQEWZ%%%ﬂEW;%7@ﬂ7ﬂﬁywlﬂ%ﬂ%
}

=
gom A4 ool A%ATA G| dja)A

o

jus)
-

Jm
ox :\0 oX.
Qoo o e

=
ox
X
%
ox,
o
ol
N
L)
(o
utl
>
-
&
15
i
o
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=z
=

ki3

(10)

kol o

WA L7l A& At

[h’l(PHl) - lIl(Pt)]Sk’t.

BI7E,

ahie.
g
Kk, t+1

r

t+19F t7]e] AE7pA0I, S, = AAWMFRA, A3

1

047]}\‘] Pt+154‘ PtTL—; Z‘ll—

5
paa
vl
Nfo

A

-1, 17

)

i

(11)

)’ dt+1 -

PN
T

el

T

-

3 U

9

Yebd,

Q9o
=

Aol A B A

o

T

N out
G571

A8 o]
FEA o] -2

FEA A S

)

74

42

o3} 1ol

=]

t}

[e)

T

9

| AdlsraEid & % Qo) A ZAH|&(execution costs

2

A& (SR,)

et

Ay
=

T

k)
pal

#
| kel A
74

=

=

R

3k gholt}. 25,000
o 9

]

pzs
&

7 2] 52
a9 o

[e)

R

o

=

H]

o= o]

kv

2]

ju] Ne)

a7} ek webA, Ad

bl o,

5|
=

|

)

71 AF

A=

=

.

= o

-

L= slippage costs)=

25,000

W,

2) EAA9]

El=s

gk
ok (3) FAA

Kol
=

|
—_

Aok

-(‘E]‘_

7=

(@)
=

. O

=

7

=

[}

7@

-
s

o) 1-
o -

&5 A

[¢)

]

5

3] 21 o (pyramiding)©| L} 2] o] A FA=

=8

fite)
N
KH

Wy

1

3.(2006)

T

ol

o

H)

wep FAA

ki3
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2. SEAE3(bootstrap) EEFE 2H

12

ol A ARt miep go] ¥ =EolAMe= 7l H

AdFASe EAY F98
| 913l Politis and Romano(1994)2] 9Fg4 JE

=
2~ E ¥l°(stationary bootstrap)

A8t
WS o] g3t} ot REAEF WL 7] EHE ¥ (geometric distribution)S W2
A9 ol EEol()E AAAL S AFEEFE(re—sampling)3te] FEXES A AL S
TR YAAES FZE/d(dependence)@t A Ad(stationarity)= K= 7 Q&

o] o
AREFE dug5e dy ddx i), t=1..,N = ¥Bs iy gxdoew
FEEE, 2 =FO White(2000, p. 1104)o] ]3] At WHS wEth () WA
W ¢ X 4 (smoothing parameter) g=1/1=q, & A9}t 7|4 0<q, <1 °]a,
N -l wet gy >0, Ngy > oolth q& EF4olet o #A Q7] wio
2 g2 5 He AAGe AFEEL ZHE q e TE5A0l =2 AAL
AREETE () t=0 02 Fa op0) & FALR, SyHoR, vy #5EH
FEE (i) tE S7HA7IE 9ok t>N-1o/Wd FXsta, 1A gdow e BE
StE gl 52l X1 e8E M (standard uniform random variable) U & [0,1]
TR A FESE () U<qeold, pt) & [0,..,N-1]ZFE T2, SHHo=
A FZFeth (b) U=qold, nt)= nG—D+1° gkek p(t)>N-1°]4

ek

(iv) (i) ] #g& HEgoh
2 mrolAeE HEREST g5 e E5Ho] 200 A&ste 0052 7Sl
11,0007 = A3k A3, ZEITHQ004, p. 85)

KOSPIA|2¢] =] 55 o83 £40lX EF4dol7t 208 = o AAALe] T4l

H

FHE3 2 FdES Hr 3, Sullivan et al.(1999)2 th$-E2 t‘ﬂﬁéﬂﬂ?ﬂ S&P
500 =X gl q=0.1, B=500 22 #A3}31 White?] BRC HAAS AA|eA =4,
aFe AARANE HERG deof o A FEFubH] %‘%% skl

<¥E 2> 199820061 713k wot 7 AapriEsteld T g
AdtHee] FAFRE Ha gtk EFdE JIFdelA H¢
MCD(30,100,30,0)2.% 30 7] Aol ER w3t 1004 F7] AFolsg e zte]d
o3 AHos= MACDA Y 1 MACDA] 30 A FolsH el AEde nlaste] 7

3 Q8ks] lealad AHRSA7)HS 1998 W 3 DEFE 2006 W 12 E7FA o)t} A A

FAAd 3 g 9id(calendar year) 7]s=o] ofdd 3— d 3 EE5E 12 €E7A AHE

71$0i =743 ot A& £501, 2005 U= FO1E 2004 1 12 &4 2005 3 EER
QB (rollover)gF Al Aol A H-E] 2005 12 &) 77 Bk AH7HA S G0 Eolth
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<13 2>9] 91X

AdatA s FAANES L ARZE T)Estell Ao g At
ofF 7lwstell Ao Hg-a AdatA A vilg- AR MCD(20,100,30,0.05)%1 212
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ol
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ol
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S
=
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o
o
=
rlr

White ¢} Hansen ] p—%k2> White ¢ BRC 7 "3} Hansen 2] SPA AW S
205442 TAR AdTFAR AAAT 47 Aede] Ta Aoz A Ee
BEolEAe wse Augd
WHE HSF AR A e
Augae 9Be wesd @e pgtolth mebd T p-ghEel Aol: Fold
ezl o AREA Wele] S8 e,

9% pghs U= AN, A94 AdFAEHE 1
FHe FAGAE MG wE] 35
b ARALE RE 1% FOeEelA /17bEE Aow geaeh ae,

b}
T AddtAeEs et s AdarHeed dAddes 2dde W, =

A
g
o

1

pra

* MACD Al=Ele] ¥ WA B4 AaAdS 84 =S YeRdth MCD(30,100,30,0) 712 &
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V. 2°F 2 AE

p

BoAFo A= Agn g 918, 18] AR E A (data—snooping)2] TAE a1 3
% 19975 20061 7k4] KOSPI200 A& Aol A 7]&2 FA o AT A28 EY
ojgdo]l Aol AA=A AF-E Y. WA A AES] FAZLE FA 5
9 TAE Aoz ¢3lA]7]

¢l White(2000) <]
Bootstrap Reality Check(BRC) "% ¥} Hansen(2005)2] Superior Predictive Ability(SPA) 774
S ol g3t AR TR F AN feHe ARk Adit
Ao AARGE F 16718 AR LYERTE FEH 21054709 AdFHER T4

HAT 3 Ve 247Fe0] AAlR Abgsta e Aem Al w4 HAE A

Gl AESAAe A9E AdHe BRI B

2 ol sk
Fgror), ANFHES FANGL weld AZuE NFsAA 95 AdFHE
osh fAtg ARE WA olHd ARe /%A AAFAEY ®e F9Fo|
ANTFHE A S5 b ASHe] AQn] Bt $93] B 5ol
Fo AYL Arbad

4 ARE QYL o8W AL £5UAE FaANA 2d7] U

718l A= A

o

S|

4
AditAse] 4

20

g

o]

i
H
e
2
b
_OL
32
oy
=
.
)
iy ko
o 2

Hel FAYTE BT olol B 3
ol meHYonE 9918 F wop 9
)

Folth o AL FHA ATE B

wo M

<

N
>
2
AN
=
)
9
rz
rot
re
4
lly
rlo
=5

19
o
=
)
H
_OL
A
[-'1:1
jlie4

©
and Irwin 2007). SR il 52

A} 7] 3} A Q1 (self—destructive) &g ol 4] 2F=T} (Schwert 2003; Timmermann and Granger
Al oS W= s, dd
TRl Al del S A v 14 AE7F AAe] 7HAol 2t
HFEA Ho] &= x7]e FejAo] AAA Hu=

TR A I (size effect)tt 7FA 3 (value effect)} 22 FTAAIFS] o] 4#dE (market

o

anomalies)©] er=Adol W E o= M AlgkA] &= o] oS Hagk v )

ol
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Z : AYA L ES B3k (parameter values)

_'I_?]_
Al. Ol EH A NAHE (bdeo]l5Hy AR08, JolsHt AR08, AFolEH
7 A2~ 9 W, On—Balance Volume)
es= G7| ol sHAS ARt 98 AFEE d 1,2, 5, 10, 15, 20, 25, 30, 35, 40,
45, 50, 60, 70, 80, 90, 100, 125, 150, 175,200 (217} %)
o= 7] ol sHdS A7) &l AFEE L5, 10, 185, 20, 25, 30, 35, 40, 45,

o
50, 60, 70, 80, 90, 100, 125, 150, 175, 200, 250 (207} %k, © s<I)
*b=%Wx:0,0.001,0.005,0.01,0.015,0.02,0.03 (77} %)

A2. MACD A€l
FHAE AL S8 AREE A4S, 10, 15, 20, 25, 30, 35,

en= 7] AFols
40, 45, 50, 60, 70, 80, 90, 100, 125, 150, 175, 200, 250 207} Zk, ¥ 7]
F7149)

em= A& #F0]
35,40, 45,50 (107 %h)

cb=%x=:0,0.050.1,02,0.3,0.5 (671 k)

THTS Axkelr] fls] AFEE 445, 10, 15, 20, 25, 30,

A3, IR A28 Mo A A Y A2
n= A HAuAh @ AL PE) el AgE 95 s, 10, 15,20, 25, 30,
35, 40, 45, 50, 60, 70, 80, 90, 100, 125, 150, 175, 200, 250 (207} #k)

*b=%x:0,0.001,0.005,0.01, 0.015, 0.02, 0.03 (771 %)

A4, 1L-S-0 71AAG Al~H
st7] fls8l ARgE 45, 10, 15, 20, 25, 30,

en= A Hud % AANAL T
35, 40, 45, 50, 60, 70, 80, 90, 100, 125, 150, 175, 200, 250 (207 %k)

em= 3 7k 5,10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 125, 150, 175

200 (1971 %k, © m<n)

AS. WEA] 3 (Directional Indicator) A] =&l
en= WAATE A7 &l AFEE A58, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60,

70, 80, 90, 100, 125, 150, 175, 200, 250 (207} %)
ee= AAA]:3,6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57, 60, 63, 66,

69, 72, 75,78, 81, 84, 87,90 (307 %h)

24
< 5, 10, 15, 20, 25, 30, 35, 40,

A6. W91 #]9*(Range Quotient) A]
| Aksl7] S8l AREE A

* n = Range Quotient | %5

21



45, 50, 60, 70, 80, 90, 100, 125, 150, 175, 200, 250 (2071 k)
ce= YAA: 50, 55, 60, 65, 70, 75, 80, 85, 90 (97 %k)

A7. 7313 2}F(Reference Deviation) A] 2=l
* n = HA}gk(reference deviation value)S AAbel7] 918l AFE-H U5 5, 10, 15, 20,
25, 30, 35, 40, 45, 50 (107 %b)
ce= YAIA: S, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,90 (187} %)

AS8. W85 (Directional Movement) A] 2~El
WA RS Artslr] flal AHEE 49 2,4,6, 8,10, 12, 14, 16, 18, 20, 22, 24,
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60 (307} %)

e N=

A9. A7 XA 4= (Relative Strength Index) A] 2=l
e n = U7 EA] G (relative strength index)E A7 18] AFEE A5 2, 4,6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50 (2571
19
ce= AR 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48
207K #h)

A10. Alexander®] ¥ E{(Alexander’s Filter) A] 2>l

eX=y= & Ei: 0005, 001, 0015, 002, 0025, 003, 0035, 004, 0045, 005, 006, 00;,
y
0.08, 0.09, 0.10, 0.12, 0.15, 0.20 (187H ’ﬁ)\')

All. XZ7 A|ZF/7}A (Parabolic Time/Price) A] 2~8l
+ic = H5 A (incremental constant): 0.001, 0.002, 0.003, 0.004, 0.005, 0.006, 0.007,
0.008, 0.009, 0.010, 0.011, 0.012, 0.013, 0.014, 0.015, 0.016, 0.017, 0.018, 0.019,
0.020, 0.021, 0.022, 0.023, 0.024, 0.025, 0.026, 0.027, 0.028, 0.029, 0.030 (307}
)

A12. W& ¥ & A (Directional Parabolic) A] 2~El
en=WIARE Aitstr] 98] AHEE d9:2,4,6,8, 10, 12, 14, 16, 18, 20, 22, 24,
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60 (307} %)
. ic = A% A4 (incremental constant): 0.001, 0.002, 0.003, 0.004, 0.005, 0.006, 0.007,
0.008, 0.009, 0.010, 0.011, 0.012, 0.013, 0.014, 0.015, 0.016, 0.017, 0.018, 0.019,
0.020, 0.021, 0.022, 0.023, 0.024, 0.025, 0.026, 0.027, 0.028, 0.029, 0.030 (307}
)
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HAs 7gte] 19U o HAs 7]zke] 21U o HA3 7]xke] 3 o HAsE 7]7te] 4 o
Hg-5 AdatA AR -5 A=A AR Hg-5 AdarA T2 H-5 A=A T2
Panel A: =5 & 7|+
1999 RSI(50,36) -52.31 N/A N/A N/A N/A N/A N/A
2000 MCD(5,15,50,0.2) ~72.65 MCD(35,45,30,0) 2491 N/A N/A N/A N/A
2001 CMA(5,15,0.015) -13.71 EMA(50,100,0) —41.02 MCD(15,90,30,0.1) 37.50 N/A N/A
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