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HLIT 719 559 HHe e S8A13dE B2 935 7AL At 37
Fololl A4 F& Wi AAY, 4338 AlE ol HIS(home trading
system)ol 2= &7 2] £ Fem, 2009
2ubEES FAlE FAA Y FulHE A Hto] Thed AR AldE AATHEIA

o]-9-1 " 2014).

#H Aol A= BldolE(Big Data)o} 0¥ X5 (Al artificial intelligence) 7]1&S
FA AW D&k ol ek At s WaAE L ) ol Aol &

:

T AAD AR TR o] FFE wHlEAY Hfe] o)Al AnHEAlAt
(<3}
AR

=
= A (high frequency trading, 18} HFT) & ZWEns FH T2 33
&3 Absuiu 7y e g s wivlE ko] 29 e, = "ol gt AdE
Foto] Aol AAATIE A o 10009 12 ek & AR F210] A7
b= dutle FEAE S27F A Agelth
??}if SUAGNA HET7F 27 2A47F | 4-57F + ¥ Aok A #2011 6€
Z 4 A7 o] ELW(Equity Linked Warrant, 5219 HEZH) Aol A 27 9 (scalper,

EEPEH—XV})OH SalE Alee o= 1271 FUAF A - @4 el ikE 23 QAR
0} 2749 189 5 = 48HS 7| A%k Aot

FAAE] v 3F o] & 7HAZAA A3 g2 ELWE 72 gl 5
FHAHLiquidity Provider, ]38} LP)oll ¢six AAHc} LPE #5d] ELW 7] 22419
Ao st Bel-&= W 7| %xgk HFE Z R el wtet A5 AbE v/
W= S7FE oAl Aedol AlEsch LP7F 37He vl Alkkste] Aol A& = 71744
0.01~0.05x¢] Fo| TAst= o] wf LP7} a7t8 &94], WEA& WA &1 HFTE
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sEE A et FHE FASEA, ol AT /g FElAA A S8
7120 AR w2 FHA - FAA FAY 2]

o] AR1E A7IR ELW A e] #wgh £714, 5384 2 Ex}x} &2 g Foll o
27} A &gol we FEETH 330 AA FARL DA, FE5A Gl tig “ELW
A A3 B Adgstdth 1y FARRF HEek A %E%fi}% EHoz ey
ANTFAE AFARNAE NAANBAR, AGFEES FAH 2075 BAEE A0
SN AT $-R1, 2018).

A= 20199 7€ AR REKRX) 7L FA T FES SR AT S
pksliia B A MeAHol 3 QA AT 19 005 UL 3 Aoy, dh=rA 4]
e éﬁroﬂ o5k 2017 10€5-E 201814 5€ Alelo

A AORIE B07) $5, % 62208/Q00F, 8179 o] S5 FEL Feael,
ARRFAE QEAS WA Aekstol S5 Fio] 4 vhlE Fshel oF 2200°]
o] wpjatele @A Aoz =gl

St A AT XET5S BArstal v AlEFE S o] 10,0009 1000005 wiaF<
AZH F 34 oA GUo2 T 10200902 BEa WAEFS AR
MEFES v Asste AdE 4949 HFT2 fee ot HFTE A2
Shbe 71 Al BWE ol R o AlEEEA Al AAEAel o] 3917 uhite)
BA7} 8 ACIthD 3154 FE-e Ak l5AE flste] B ) o] HeEEe
ARG 5 MEFES Axsts A9 FAANEA As) BSel AFH 7] wielth

HFTS Al 548 3 $31 /12 o1els sorgris &1 diel

=22 FUAEANA A Sk FA0th 2 E5ASES
trading system) =97 AAH F4& o2 HFTE A5 st vl 71"41‘1] 7F =
Al o A+= HFT H]&o°
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ANGA A AdZ A3HS AR YA T FEA WA A 19 75009 Yo} AAES et
PEE e B34

&
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AE&TAZ)FE Fotel HFTE #elsha QA% @504 ob2 HFTol tlst 4442l

TFA7E sl
AA B g o] FAA G e HFTRZ 918k FA47F B3 5 gl 14w
Beta o mjd x| e} Aefd S ARIA T daro] FAAG A HFTZL 2hjgh o] oS
AEAZ A ARAE A 2hsta de F 5% st gt SEAE kel HFT
A 2 EAS ol B Ay g oo)rt dvha dkEh
 ATE 20050 E 20199704 159 Ste] AR E Ul o ® Sk FAA, ELW
Al B ETF AS dide=® HFT d3-S A8 Ea, HETZF Al A= 43S
ATk Aol FAAGETE ol gk ELWSL ETF A7k 2338 o)1= =]
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= Ao 050 Quidnn B, dg B T} ol 45U
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A 715 AP 2S99 Al vhle] Had
AoE A oF 50, HFT S5A%, tlg7dAe] BaA: 9 SAAE, FE8
b 5ol A AR 5 A7 S olrh ER Had At 5o] AR w3
Flutl g A o FEE AAste] o ol £ A4S olf® HFT7F W3
WA G sfof B Aol
A= UGS HFT 98 2 548 B4 2 A7e] 742 vt 2ok AllgelA=
AYATE Aot AMFNAE A7 Amst AFEHEs sl ANV =
ASEANE desta, AVEAAE 22 3 2 AT ool AR S dwatas

rot
aw

HET2)7} Aol WA= Q3 EH?} ATEE w7150 97159 ke A3 BEE
iscovery)oll 7]ofsto] A173e] 7MA RS S
=< U 2
Boehmer, Fong, and Wu(2015)= 427H5#-4 g 4ol Co-locationd) o] = H F A]%2
LA AW 7)S50] Zrlste] daE]E Al A2 Qualityol] @49 ek
Rk gtk ey e APgHEAge] 2 Yol daels Adv A A
AstAZItkE A% BT Benos and Sagade(2016) % = T2 A1 o A 32
Adke] HFT7F 7HAaede] 7)o sh+= Zi% 3, Chabound et al.(2014)& a1
AR FrE-dd-go] A AAA 7HART RS Al 713 = 28star, L A
Qlate] AAA D Bt Fo] sfaue] 7HALHE 5ol AdEntal skl
= wA% F7F 23 22 AETEe] dolow 3 HFTVE dudrh

o)z theat e HFTZE Aol $449] Jahe vtk Q720 S wiolth, Foucal

2) ¥ Ao A= TH=A(High Frequency Trading)9} ¥]aLste] ¥l A 22K High Frequency Trader)¥
TEdof sk A= AREAYA L BASAL, AREAY Y} F IHAE BF AR EE HE Aee
HFT®Z 3%7] o}%ib}

3) Co-location ¥ collocatione 7¢lolu} = 71 0] A3 AHE 1&QlE o] o
-’F ﬁl‘:&‘ AHE 25 ol O AL S dolHAlY ol 3 Zth i sk

2 A3} FrrEo] HHo YEYA HEHAH S ko AFd ghor, st AE ofoy]
xﬂ»g's}_‘"r_ U= AlH] 2ot
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Kozhan, and Tham(2016)& HET®] 5421 2l A= LPe] Azl ds S7HA A4
FE548 A2 F Advkar 39 Korajezyk and Murphy(2019)= 7Hubc} 2] Al %ol A
HFT+= W 7| 372 e 22 3ke] Fi5 At 152 Al 54ds 3H3at7]
HUb= AHlshs 202 F8% 5L HFT= 7| 3HFAbAke] A ek nt oA zivkaL shelvt.
Kirilenko et al.(2017)< flash crashE #48to] Aol 548 oH3td HFTE= 571
ate ol % fFrEAds AHlske AHE Bl F7} stEke THEAIRD Ao R SlH
HETell tgk A-5oll= 757 gjel Bao] HFTOl 2£3He 854 Feol A3
e ARS FaAA AR qualityE: FAaATE FAAQ] d@FE MRvs
ATFAYAE dth(Van Ness, Van Ness, and Watson, 2015; Blocher et al., 2016).
HFTO] &= Al vl Gkl tigh A58 vha3 2 9113, H8(2013)
g7 ELW Aol A HETS A ol A 2Zdes gaA7)a, Feisds
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S2AA ABFEA Sl 71o1dtaL slvh A dEE, HEH@014) Al
= A

Of

12 mgke] Ao FE3} H4AE vbEes deFE bR A qualitys E
wthE AS WEskth Lee(2015)% KOSPI 200 A &A1&l A HFTE Al A543,
WA 7pAD A Bzl ks n v §F9Th

AFAtE 2 HHE
1 alEA Ae]d

HFTE dubd oz A5 daglsed 98 vvjel= /gl =449 915 Hahe
7hdo] #71% High Frequency Tradingo]dls &0l A3k}
n|=+9] SEC(Security and Exchange Commission, A #$1€3])7} 2010 1€ 14¥

4) HFT Al st Aoj= HEH ozt A4 SHAAY BEsA = ¥k 20199 AEUAFAS T
34 HFTA#HE 99 Agdx ﬁﬁﬂi 0|43t B3t wjuehi= S A HFTZR AT, o] Fell =
TZV—??J S A HFT9] W&t 7o) A=A Zatal itk HFT9 #4158 A5 2 op7| 8 nl=r9]
Flash Crash AFS& 22418} Kirilenko et al.(2017) Al F 49 0.1%¢°l sk A13E HFTZ A 2lsha
AL, Ul FEAGe] HETY #4158 H5o2 oF7|3t ELW A9 Scalperg 413k 713, 23(2013)2
A A9 0.1%, tlelEdold Hl& 99% o], FiEHE 49 02/01] s dete 32470 AzE HFTE
Aoyt £ 9= 200513 FE 20199704 53k 3582057 AFE F S/ 10%, 9t A A F
10%, 9E 1 7T 3F 10%9] 71#S 253 2770 AdTS HF”IE Aolste] ELW A1ES 4
OUJ._ HHQ01)ETG 25 o Z3d 7|ES AEatrt T 99H, H(2013)0] AT 54
o QA FEEEd 21S FUTH, # AFE AEEY 54S
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SEC Concept Release on equity market structure’el] &Jshd, HFT+ to-3 2
thar gk A, - whE o B9k A ZRIFE o83tk &4, co-location
to] FAALY] FEo] Ahel Edsts A GSA 7T AR,

E7HA) 22 Q5= AlZbo] wlg- Zch A, WA A Skl ojgh 4l4st
= %B‘PX & 79 AA7Fs S Sk vpA o ® A wigk Aol 7}
AdE FAHA F=t
v =2] 20109 flash crash AF1S Z2ASE A EA 29 98] (CFTC, Commodity Futures
Trading Commission)©= YEAY T 7|F0 2 9] 7%l d|Fshe AlFE A=A
A efskdtt.

T3 Y AT Sl e AN EAGAE 2t g3 2ol A ofskith. Hendershott,
Jones and Menkveld(2011)= ‘Rate of Electronic Message Traffic A EZ o]-&3le] HFTS
F-738+993L, Hasbrouck and Saar(2013)= 5, A4, &7} vi$- S ’\] Qo] o] Foj A=
Low latency traderg dHI=AZAZ Aoletdrt, U]l Ao = $F, 25(2013)¢
ELW Al gl A A AN E 715 491 0.1%, & vizk Aol ol 4] 40] §l= &
Hl&o] 9%, FEEE A9 02% 59 Al 7HA] 7l BFE $56ke AdE HFT=
sHa, A AE5 ¥ (2014)2> Hasbrouck and Saar(2013)¢] A=F4 w0t
Agsto] 10% ool F&, A4, ALE WiEske AlzE HFT= 7‘394?5‘}%‘3}.
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3 Q1T ANBHIE 20199714 #5720 474 749, ELW % ETF 44 252
E7bgst i ge s RS ATARS S AAFE 47 Hel vt
g PERER PHEAG SOl U4, B2, 100089 1270 TR SIS
PYAYAR FEER, 2R, ARG TR D AFARAL]Y TR, 57 2
B, v/ 108 371 8 SRk So] glom, Mgl /s Sk
A, /s BAAE 24, AN, AAAA, ADSY D A4 ADAAS AA
A% HANE Fo| qrh

¥ ATE HFTE 3719 28 ASE 334082 Solds A% Agatks
2e TAZ MBIV 019974 BB A#Ee] 57} D v geE 1 F 02 HFTS
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b 7 MR FANGE MER fAFAAGN magA o TRete] BASA 2ok



200 WA B SR

Aefetdint. TAH LRSIt 2R 9] 10%01UA et AldTelE 9] 10%41
A= %ﬁoﬂﬁ At 33;7}%}37} 3kl 10%¢l sidsts ZA12E HFT= Hokeh
LAl R ELW, ETFeE FAA 9] HETE ZARIFARAL 71 dFAbxk el 9] =<)

7%
SxA 9] Fote} vjuje] AL wla B Slahe] vlgel MERE We ma#

g 57‘3 Tl A& AA 27kl AA S vTem ST SRk A

b A HPTS FA451E el 1710
HlolEdo]g(day trading) & thEOR FAEN} SES FAsAm, A 457,

A1 % 21| WPl RARE 0wt

o %x}w% NESHAL EHAL, %, G He FRE qpon
AFAFE NS AGSHEA, 5T TS FENE A FEUFS AGSEA, 37
Yook 4Bgle] FAEES APSHEAE b A (D) HA42 Fahel BASAT

HFT,, = [a;,+ 8, X RET,

iLt—T

+62><in,t+€i1t} (1

AP BA] skl I woksk A7k Aolg T gre] oz e WEHS,
FeEn AGTEE BAS) Astel FY FAk AFEAS, B Fojgel we

23|
BT B9 08 4 ()F Baol 54U HFT/E 1 59 vlg) F7ol vl

Qe BAEA
RET; ;1= [ai<t+ﬁl><HF (B XX, +6i,t] @)

2 @M HET, = i$5] 1D =ANY) AAA N FHE= Adhz)olA HFTY
A o] AA o= v&S
gt £554 We x4 D3 LA AS ST



2 A= 20068 ~20199 ELW, ETFS} 24 A1 ol 27)ek Ex4159] AFE HFT<H
AntAY = FEeta, dWA = thA] =090, 713 AAFEAA e} FAA AR R

AER7IAE ] AR 9B AAWNSG S BolFaL glvh 7F A% HET
A v 2 ELW Aol A= 33826A1F - 2771(00075%)7F HET=, Al 4371217}
ELW A1&HT} 108) o)A % ETF A4l A& 1,83370(0.0722%)7F HET=, A14347 417}
9061,012A1F = 7H B FAAFl M= 1878270(0.2073%)7F HFTZ 7% Ut}
Panel A9] ELW A4S BEl Add o g vldis 3k 3+ 37, 18907, 5054+ 92,
vl == 27, 189987, 5179 9& A A3ty 18y HFTE w5 1097 0.2 24,6497,
2,030% 9L, M= 7102 204155, 1,065 Y& AAste] dwrAg Rt AA A=
308) o) wokar AAFEy QAT 1.3 4] = wokth Tz rRshd

FE5A FRYTE DS FANP)E AAATTE 7P B HFTRER: 490

A

Ad5gs AFAe s ME BF S HFTROE $E02 goivh
Panel BE B¥l ETF A3l A4 02 Fit 429 vh5A12% 309 vj=rdS
Bake] 27 18707 €13} 19457 €19] A E shth HFTE 6438 A dste] 44259
A€ o15E9aL, 694 Aol 47615 91 =g whe] A4S e HFTR} 24)
A% B AuAY jFele 1,868% A% vl '
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A7 7Y 74 B2 Panel Co FAA1G ] @S B dA| 402 Hit 27102
&R P& viEEtla, A Hit 27 o2 12009 98 viEEgith HFTE i 01002
S el 2031 0% 79755 YU viEste] thE Al HETR T A =7}
Z Ao vepgth dwAY s AAFEE vl vie 25 HET9F A9l v S:sh i A]gk
AAdF N FH o R o] A2 Ho|qlrh, FAAER et o= FAAtel FHAL
AL, AJNFAARE vt A A AR 22
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<¥E 1>

<E 1> 200594 201997H4 ELW, ETFS} 2414
o) ujel mjEFEe] dF HAYAL

T AR HolFu

HEERETE

}o] HFT9}
HolF=1 3t} Panel A, B,
Ak AAFA] Tgl= v dolth

olm
d
Ce

EA (o=, NS, 718 FA AL
Z

247y ELW A%, ETF A%

FA3)
 FANRoR

| 5= ] =
FAp2} ARG — - - - -
AAAG AdFF Adzd AdUSF Ad5eF AdTd

Panel A: ELW A%

A A 358,295 3 18,907 505 2 18,998 517
HET 27 109 24,949 2,030 71 20,415 1,066
Auk 358,268 3 18,907 505 2 18,998 517
=2l 1,067 6 54,314 1,550 4 41,392 1,149
Z3A} 572 15 357,039 12,867 13 318,635 11,817
7Nl 355,897 3 18,177 479 2 18,374 494
71 732 4 58,085 2,118 4 55,392 2,048
Panel B: ETF A%

A A 2,538,474 4 1,382 1,870 3 1,471 1,945
HFT 1,833 64 621 4,425 69 812 4,761
Auk 2,536,641 4 1,383 1,368 3 1,472 1,943
9=l 7,970 8 28,235 43,972 8 36,812 54,959
A 27,438 4 12,177 18,355 4 10,571 16,114
7Nl 2,080,449 2 708 772 2 832 911
71 420,784 12 3,509 5412 10 3,375 5,119
Panel C: T2 A%

2 A 9,061,012 2 840 883 2 1,222 1,290
HFT 18,782 201 991 6,688 203 1,172 7975
Ak 9,042,230 2 840 876 2 1,222 1,276
9]=9] 54,733 17 5,593 21,092 26 8,829 26,456
A 7,668 16 14,232 24,323 15 19,346 23,059
7fel 8,910,569 2 725 598 1 967 827
713 69,260 28 10,438 18,107 31 25,897 36,708

< 1>9] A 93tH HET7F 2 A4 HaAg R B2 AYE st A=
YUElGT) o] A2 HET7F 7133 &)= A5 AA 7 gl 5221 A 183t 7| B FAAE|
ANESANE 59 £9 98S F017] Aot £&FES AEdre 94, 1Ad
(2014)9] AHAY AlGTAn LS Fol7] Y8t TS AEsA7] "ol

Z44.
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2. 37F WY
A A AFTFAY 7= A 2 HAs7tE FEEY AN S
FEE AFde 37 AL olv] AEE 2 T vyt A-E A £33 e
AR e RS FHhsks 3715 Tt} L3k o|n] AE3 Syl AR e dRE
e 7Hgez 4 T Q= 27t oL} HaE ASERe] Ws) s FApr gk
W3} wjfol wHAygic)
<E 2> o St Yo
<E 2% 20054914 20199741 ELW, ETFS} #4449 HFT9F QubA e (9]¢, A9, 71{ Apakeh 24 E A
ol APt 7} Y-S HolFa Qth Panel A, B, C= 242t ELW A4, ETF A%, FAAIFo R FR3 371 WYY
& BejFa 9k
= uﬂ—’,‘— uHL:_
N 44 974 EPY 44 474 EPY
Panel A: ELW A%
A4 4 1 2 5 2 2
HFT 159 14 a7 134 6 60
ot 4 1 2 5 2 2
DES 2% 23 19 33 10 14
Z3A 136 108 124 207 216 196
72l 4 05 1 5 2 2
7] 16 5 12 15 7 7
Panel B: ETF A%
A 6 8 15 150 4 27
HFT 65 3 1.4 69 3 1.2
ot 6 3 15 150 4 27
BES 17 9 10 47 9 36
ZAA 9% 716 91 296 298 142
el 3 0.4 1 10 05 0.4
713 13 05 0.3 833 05 150
Panel C: 2] A
A 4 0.4 0.8 3 0.7 1.0
HFT 218 3 12 218 11 19
ol 4 0.4 0.8 3 0.6 0.9
=<2l 26 3 11 38 4 15
Z3A 18 3 2 17 3 13
7§l 4 0.3 0.7 7 0.6 0.8
7] 34 5 5 33 4 3
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<GE 2> APFRTIAES AT S7F WS BolFal Stk Panel A9 ELW A4S
B HFTO] AT v 159713 vk 134702 AvtAg e 473 5711 &4
Bkom GAFE( 147, e 6313 HAFE(g 477, i 6070) % BdTFEia e
oA Wk dukAH R} Wo] AlEH Ao R eyt 53] ELW A% HFT9] A2
mgol vl B o2 AR A4 go] AlEHdth FAER et fE54 T
-5 "HEske SUAPE Y, B, AL FEE viget v RN vE FAER
AdmHoz wo| AZeAa, MAFEAAT AH oz AA A3 Aoz et

A%, A4, Az Z‘jol WAL ANRVFAARE] FiEe] 7 A =
T2t Panel Co FAA M= 25 the 54 0] Hebsdth ¢4 54

AR Are wFe s 25 ELWeF ETF AR vl A7 AE= Ak #2413

HFTQ T2 U AAE kA EE‘r g Xl ks 218ﬂ-°4 € ”uﬁ%‘w‘i—ﬂr il

S oe AgEY 2 g

AEET FAF AfolE HolA= %‘%E}.
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3. =7kel A3

<H > FAAE AET ©
IS A veel Xé?ﬁ%ﬂr 23 80 HAeS BolFa gk

Panel AZ B ELW A%
w5 119%2F vl %= 30%, %i%—s— 5= 21968} vl
wf ol A A o2 W

HFTE wgFEore durAg Rt e HAhgo] =34, vEFRdAE
Hrgo] VAN ET F& o R e ont BF FAA SR {3 2ol ofy Ut
FAAPE R B LP(SEAHS] AAEo] et vie 27 =dAT A2 5 w4 35%%
= 36%%2 thE FARERT v siekoh

Panel B9] ETF A% F89] A2 EE vl 78%9} vl 76%2 T2 A guc dojgos
=okom E3) HFTO AZES w49 vje 2% 97%= RE 4418 R8T} =9k
AutAT o AAEL v 41%9F W% 46%F THE AR} =gA W HFTS A &%
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F &L vfg- Skt ETF A1) HETE the Fakake] wlsto] JujHow &2 5%
Ad g vt A8 Aods H Alow 1-10} - FAAQ] s QA A=
sow FAH



<E 3> 98T Ut MZEE HYE, FaE
<E 3> 20064 20199744 ELW, ETFSF F2A149] FAabE0] Al&d srkewel gk Aa4e] &2l
AZE, olml AFE S7ke AAT vI& AAE, ofv] ASE kel tfg AouE ALr&s BT 9t
Panel A, B, C&= 247} ELW A%, ETF A1, FAAZOR Fis A5 HoF1 9l

= | =
_EI_‘LX]—X]— = = = = [e} = = = = e}
AAE AAE HArE AAE AAE Hire
Panel A: ELW A%
A 63% 11% 21% 50% 30% 13%
HFT 54% 23% 30% 52% 26% 29%
A uk 63% 11% 21% 50% 30% 13%
=2l 60% 34% 22% 47% 118% 17%
ZaA} 35% 415% 33% 36% 802% 25%
Nl 63% 11% 21% 50% 29% 13%
7] 61% 10% 26% 53% 50% 17%
Panel B: ETF A%
A A 78% 41% 7% 76% 46% 5%
HFT 97% 3% 1% 97% 3% 0%
duk 78% 41% 7% 76% 46% 5%
=2l 74% 36% 9% 75% 37% 7%
ZaA} 71% 2,731% 8% 68% 3,542% 7%
Nl 75% 13% 8% 76% 18% 5%
713 96% 2% 2% 74% 5% 5%
Panel C: 2] A%
A 69% 10% 13% 62% 16% 9%
HFT 849% 10% 7% 81% 12% 10%
Ak 68% 10% 13% 62% 16% 9%
=9l 69% 11% 16% 65% 13% 17%
A 74% 18% 6% 73% 22% 6%
N 68% 10% 13% 62% 16% 9%
713 81% 11% 6% 79% 14% 5%

Panel C =478 ARAAEES w5 69%5} % 629, AAELS vl 10%3} o]
16%, HAA&2 5 13%9} vl= 9%E HYAIRF HET] A2 ES v 84%9 v = 81%=
A gt £ okch. Te HFTe) 4483 288 duroe nsg 47203l
SR W N BEAAE Ael# A FARE HFTR T @

te Agsd naet AN A8 Hagel Aydon we szl

SHALY] BAEE w5 18%% mie 22%¢° &=3}s3ith



206 I B SR

4. NESANE

2

oF AAMAREL Ve PR wiEstd AR S dEtAlY)E e
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cost, ©]8} MIC)e]&tal 3t

2 Ao s dA) A1 Z7HE S Bid-Ask bounce &2 A5 Yote] HAn)

Frkeb AAMEErte] Firghe ARgagla, B AdEE A9 die s
F7P o] AT AR AAFFE Fabete] FRAAAE AESGAT ol % Al ARk
BHAAMA A9 57k Bate] Ate]E MICE &3l

<& 4> ELW, ETFe} #4414 ] vl srep v =59] MICE H.o53L 3lth. Panel
AS B st viss MICE 12bp, 1% 919 11,896910] %132, v =MIC+= 10bp, 193t
A 1013902 oA oz rfeFE(AG7HA R %2 7402 w59 o] MICO]
EFFAG7A R S 7P R sjeghR e 2 Ao R e, HFTS) MICE
4= 26bp, Wi 24b= AWk o] 2u] ool ANt 1Rt g1t W] 0 23 vj 4= 5731¢1 3}

X
1o,

&= 53229052 dvbA g o] Hubo & nx]2] Xkt

FARAPE R v wstd ELW Al el A= 2=l Fakake] MIC7F 7H8 Z1at, |15 AFA[7}
74 Aokt o] A ARIFAANE At EIF A7) widel]l Al n A=
Hhgol el EA A digAg R Al nAE gge] A7) wFoele FAHH

Panel B9] ETF A%<l MICE w5~ 17bps} vl 26bp, 19¥F 3 MICE w4 170529 %}
= 2497490 02 e A} jEAY R F Ao ® Vet HFTS MICE w4
259bpet 19 R v 594381 0. & AwtAH ] 17bpet 17,0529 B}, vl G A] 409bp}
1wk 9w 391229002 dukA e 26bpet 24972¢W Tt =LA wAYse] HFT7}
ATA YA R Ao m A= o] & o R YERTh FAAE R v astH ELW
AT WA 2 dFAYE ke AT G o] 7hE A3, AQIFARAL
g o] 7H
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C viso wie BF ELWF ETF Al wch 36 o4 21k 19 g MIC= i+
3,049%?% W% 39069 0% 7H %8 Ao e
HFTS] MIC7} bA AR} 2 3 2 A FABARE £ Aol 7Hd A
Uebstt FAAPOl A = v} vl E% ﬂi“ﬂ%x}x}sﬂ MIC7} 718 231, A FARAR7}
7P A Ao e

<¥E 4> A|XFK7:’H|E_
<E 4>% 20059004 20199744 ELW, ETF9F F244 vgeel e 70 A S A H] S (market impact cost,

A9
MIC)& ®oFaL itk MICS] 9= bp(=0.01%), 1WRF 3 MICS] @9 €eolth Panel A, B, C& 27 ELW A
3, ETF A%, F440408 7@ 238 nolFn gtk

. w5 e
T MIC 19Tk 9 MIC MIC 19 95 MIC
Panel A : ELW A%
A7) 12 11,896 10 11,013
HFT 2% 5731 24 5,322
ok 12 11,897 10 11,014
BEN 53 86,216 51 83,835
ZAA 33 27415 40 18,556
Mel 9 9745 6 9437
713 28 33,354 20 25,341
Panel B: ETF A%
A 17 17,052 2% 24.974
HET 259 59,438 409 39,122
o uk 17 17,052 2% 24,972
=<2l 565 87,487 752 100,209
ZAA 41 64,499 82 91,524
el 3 6,069 11 9,198
713 166 63,984 206 80,091
Panel C: T2 A%
A4 56 3,049 73 3,905
HET 165 25710 153 23,897
ot 53 2,996 63 3,849
DR 346 41,793 348 36,344
ZAA 193 26,979 208 23,864
Ml 42 1,886 56 2,701
ks 398 28,416 420 26,647

<# 4> A¥}E HW ELW, ETFY FAAF BF FF5Ho2 HFTY MIC/}
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AvtA R A3, e FARE R =l FARRRe] MIC7F 4L 7i 152k MIC7}

e Telo] Aabeks tolE o9 thako R HFTe the
A FAYIE Wi ATk ELWSE ETFE Adeane uredstel, 74
WmAS) A A sl vl e Axsth. vt FUd 29 AE
shriehe EAA e B4R AdALE Robrlh
T3 A o) FY BRI RS V1 FOR 5 1F

[e)]
pud = T
e o}aﬂ, MBS IFS 457, 3A B0 182 DY 1 A%

rlo

L

HU
-
r-{m
5
ox
oy
i
©
N
o
nE
rlo

told FAIE BHoFal It} Panel Al ELW
Aol Al HFT ] HlOlEal ool et 5L 5316%= UWHA Q] 4469%H.TF = A| T
Ak ez} 10,729909) A 0] 9L B Aol wlste] HFTE U3t 30160919 4%
2 Ao Z yepdth e HETS dlo]Edlo]de 241971 0.2 dWkAZ#ke] 27,98831671
B} v)$- Hol HFT7F 3t ol = B patar Aejs] |AlR 09 et $uF,
(20139 Aol thEA et o= 159 A7 ELW Al /1A RE 201149714
A A7 E ddoz g ubdel] B A= BLW Aol f540] A a3t A=
FE7| el G Zlo] Aol FAAL FANER A do|Ege|de] 71
AQE Q=T AR AL vl ul 1<) (144,6699) ¥ FA1<55(50.25%)°] 7H =3kl dolE
#o1d& 7 Bol A=t NAFAAE it FExpgd v ofygict whdel] LPQ S8R
ol g o] g 654689 9] £ Mok, V| WEAA ] FAGE ] 3927% % TP e
Ao 2 vepgrh

Panel BS] ETF Aol 4= HFTS) o] Edo] gL Agw 174392 243} 49.45%9)
FAGER AdNAZ ] 13599 243 5525%9] S ERT %3 TGS Bk AR
W2 R | RFEAAe} 9 TATAALe] Ho|EF ey Aoy FEo] AHow
=3, TAARE FASEL AlY BN Hit 14257919) =47 S Axze )
A AAH o2 5520%2 FASEY AP 1,35099 o]e] HAE ML ETF
Ao dolEg et e HirHo® o] FAAAE Bl 0, 29(2012)9]
Aol At

A

=



<% 5> Ho|Edjo|g FXA 1}

<E 5>E 2005914 20199714 ELW, ETFSE F22749] do|Eglo|g EAATE HojFa itk EASEL of
o AGE A BEHZ Lol AAEIATE Panel A, B, C= zHzH ELW A%, ETF A%, FAAFo 2 1H3 &
AHE BdFa Qe T e 247 B%st 9% FEA EAReR folshs oulgt)
A A} B=3 2} t7k o] & t7k ool Af FEASE
Panel A: ELW A%
A 27,990,735 10,725 5597 00325 1347 12510469  44.70%
HET 2419  -30,160  -2.26" -0.0038 -3.65" 1286  53.16%
o ut 27,988 316 10,729 560 00325 134" 12509183  44.69%
=<l 145226 144669 1181 00374  9.07" 72975  50.25%
ZAAHLP) 951,820 -65468 500" -0.0320 -6.44" 425472 44.70%
7Nl 26,549,220 11,985 7847 00330 129" 11876409  44.73%
7% 342,050 68,383 3277 00053  4.09” 134,327  39.27%
Panel B: ETF A%
2 A 6,833,586 1,350 3357 00013  4.00" 3799845  55.20%
HFT 5,504 -1743  -863" -0.0004 -9.25" 2722 49.45%
oJut 6,378,082 1,359 3377 00013 407" 3799836  55.25%
9=l 65277 172,694 7717 00004  9.87" 34033  52.14%
A 73285 -271,387  -10.74"  -0.0030 -9.56 48403  66.05%
7ol 6,720,298 1,841 987" 00013 894" 3706503  55.15%
718 19,222 290,881 7647 00023 496" 10,897  56.69%
Panel C: T2 A%
A 86,631,195 -2658 807" -0.0005 -7.58" 24242312  27.98%
HFT 853 69,735 4877 00022 353" 363 42.56%
Auk 47,516,901 -2670  -821" -0.0005 -758" 24241949  51.02%
9=l 172,134 33,043 5377 00011 514" 90436  52.54%
At 72,192 -14257  -258"  -0.0013 -2.67" 31513 43.65%
7l 47,100,639 2841  -326" -0.0005 -3.827 24,050,386  51.06%
7% 171,936 13,162 485" 00006  4.23" 69,614  40.49%

Panel Ci= F4A179] Ho|Edo]d FAMYIE HolFaL gtk T4 FAtol M= ELW<}
ETF¢h= th2A viie A @Ash= 03%09] SdA A mol Afdr-5oA = dol=
17

Ol

>

)
el Al FApd o] ofetal shqivh ey S FA A HFT| HolE
SAAHCRE Foe dFt 69,735¢ 9] o] 0.22%9] ©]JES Ko ELW
ETFRET I ol FAAHAE Btk FARER Fdahd FAAGA R &4l
FAR e} 7| FEAAL Y] FAG I ThE R ET £2 Ao R et

b

7) 20193 59 30U FE A R FUAHMCEEA 237 030%14 025%= A AL 2 A=
20199 59 30Y o] 9lEE 025%9 AAZE Aestdc)
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<R 6> A G R R dubA el HETS vl edely FAMd3E HolFal
At T AR FAApE R ol Edolgo] Bl o] FojA= Al&ZELS Zol7t AAiTh
ELW A& stet7)of ds710lM, FAANEL sl dutA el HFT 25 vlole
dlold& Bol ak3laL, ETF Aol A= dutA = A1&e] stg7] e A 7]elA, HFT+=
BT A dolEdeld S Wol 3 Aoz UEuk

<E 6> Alg Ho|E2|old SXAT}

B o€ <3 5o HTSh QAS 49 ol ealig g0 31 ago% o) FHER0l 1
re 25 ), A B 2FS A7), 39 B0 2§ S BIIE TEE AGE dolEeod A3E Kol
3 9lt} Panel A, B, C&= 42F ELW A%, ETF A%, FAAZ R 7£38 —ErXWJqL*A BolFET g " e 7
b 950k 9995 AN BAHOE fogS ofulgeh

N—(Nxf/\

e Ag ¥5A A< tak olfE  tit oY A FASE

Panel A: ELW A]#+
3k 13,215,941 -59,872  -3.80" -0.0094 -8.18" 5,067,775  38.35%

gur HE 2,384,653 12,091 3587 00186  1.84" 656,260  27.52%
Fe 11,419,152 101,155 466"  0.0863 145" 6325076  55.39%
shet 1,213 -71911  -313"  -0.0071 -4.50" 544 44.85%
HFT ®% 63 -1987  -1.42" 00259 -2.37" 26 41.27%
3 1,046 17976 121" 00010  0.72" 656  62.72%

Panel B: ETF A%

s 1,863,329 -45668 -323" -0.0001 -3.40" 951,233 51.05%
guk  ®3 1,099,807 10535 289" 00006 3527 305,648  32.34%
& 1,853,860 52,726 827"  0.0030 7277 1264504  6821%

¢

32t 37 -1916 -850 -0.0004 -1.37" 4 10.81%
HFT X3 5,427 -1,733 -860" -0.0002 -9.41™ 2,717 50.06%%
3 6 -1922 -1.35" -0.0009 -1.61" 1 16.67%
Panel C: 2] A%
st 8,657,411 -44500 -8.82° -0.0092 -9.05" 3,544,866 40.95%
At B3t 2,613,362 11246 -511" -0.0026 -7.00" 1,255,123 48.03%
A 27,128,386 14,704 3.16™ 0.0031 368" 15,089,618 55.62%
st 137 -245252 -0.92" -0.0028 -2.24™ 26 18.98%
HFT B3t 58  -269,816 -0.68" -0.0027 -1.70" 14 24.14%
A 461 1,401,442 6.24" 0.0060 6.16" 275 59.65%

jag

Panel A ELW 2145 2 dwbAZj e} HFT 25 F7PsE0] 7P 58 Aks7]o 4 9]
o] Egoly T 7 E9%al, AL R A|dho] Fold 45 AnkbA 9 HFTY
AT ol = Ao YERiT)



Panel B ETF A& FAA#AE 2 WA E F7PdsEo]l 7 9 A%
stet7loll A= (2)9] o3 FAES HIAN FIMISEC] HoHHTE, 5 AFo
FotdaE FAIE HA Folxlvh Wil HET9| o] Eglo]d
o] FNHAAT FET 50%E 2T 9

Panel C FAA-S B A9AZU HET BF tiiae] tlo]Edo]d& A3} 5704
o]Fo| XAl FA A s eF BEr]e] A=
o]9)ES Wtk I HFTE shehz|el ®grlos v
A5 A9 60%2 SES B

<GE 6>l 98l AR glo|Egolo] Wo] oozl Algke thEX| v dubA el e}
HFT 27 do]Ego|gdo] Fo] o]Fofzl AldeAle] Tt Jjdos o &
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ax
o
i
=
o,
[m
o=y
o,
ol
Mo
ofl
e,
2
-
rot
N
)
Ny
4
=
Hir
rlo
N
)
iy
2

A | v
© FA Y B A7Ads 9, H9(2012)0 el 2
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7w AFS AR E(Ask MIOS, SHRTEE dld S5 HFT
, 39,59, 109 9 &, RET(t-1)& AH&-3te] 3]984S 3t
HFT7F 54 55 td vi5s 243 vjegh o] 29 F 5999 Fo = b
AFst it

<3 > HFT 59 #AFA &2 HFTY 3754 A%E Bo53 9Ittd Panel
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A g iEgo] S5, FUEE] e E ol ©]¢ Bid MIC7} o=
el sk MEALS OETY 98k Ask MICSHE ko] TAY] 9= Aoz -9

<E 7> HFTS SXjxaf

B4 AfE welFa gk ol & TN 2HE F WSS o) WA gl
Bid MIC 3 o ;

)
© HFT &vjgeae Ask MIC= 22} wisr A4 &3 vi% AEAn &S onjsiy 2 W4
o e BE A (1) A4S A io}fl uhgh Panel A, B, C= 22t ELW A%, ETF A%, FAA %02
B3 B4 A3S BolFa gk " e 77 95%9t 9% FEoM EAH R Fo8ts on|d
=gwms  RET(t-1) RET(t-3) RET(t-5) RET(t-10)

TERT A%k tak A2k tak A3k tak A3k tak
Panel A: ELW A]#+

NIF -0.0001  -0.19 0.0002 0.55 0.0001 0.43  -0.0001 -043

Bid MIC 0.0004 006 -0.0002 -0.05 -0.0004 -0.11 0.0002 0.06

Ask MIC -0.0003 -0.04 -0.0000 -0.01 0.0002 0.05 0.0000 0.01
Panel B: ETF A%

NIF 1.5078 238" 0.8529 2,74 0.7370 293" 0.8355 426"

Bid MIC 0.5120 244" 0.2520 242" 0.1281 1.50 0.2346 354

Ask MIC 0.0003 0.04 0.0000 0.01 0.0002 0.05 0.0000 0.01
Panel C: 2] A%

NIF 24123 15967 0.0871 3717 0.0953 4117 0.0672 3.00"

Bid MIC 41539  11.017 0.3286 562" 0.3456 6.007  0.3942 7.07"

Ask MIC 42548 1134 0.3335 574" 0.3462 6.04" 03972 7.16™

Panel B| ETF Aol A= b7 Eo] 2255 HFTS] NIF, 5 =57t S7Fsh=
Ao & YehbA ETF AllA HFTE FA5% A2 Aste sz F49c =3
HAG)Fo] F718HEE Bid MIC7F $A18 0.2 folab 7k A GA] 3717} 454
ANE TH2 AFVMEART 52 71E 02 A5402 ugdls HFTY FA5F A=k
Az FAEn

Panel C9 FAANGANE HAFEo] =255 HFTY NIF7E $71ehs o=
UERGA HFTE $A5% A2 Hete Aoz 49, w3t 35 go] S/1ad4=
Bid MIC7} &A1 0.2 23t .

HFT®] A=2Q FAFFEe] o] Folxl Ao g FAET v A5 57 (-)9]

9) W A gEZ0 &(Ask MIC)S A 7hAuth She Ao eas 27] diel ifiesla st A 37h2e
o), Z (1)) AR} F4E A FEAH Lo

ru
N
o
)



#Ql Ask MIC7F HETSF (1) 9] F3AIE Holthe A2 AT ge] 4575 Ask
MIC7} 23k Aoz sjA st

7. HFT®] A4

o714 &= HET®] NIF, Bid MIC®} Ask MICS] Wgt7}t g E52] vzl F7te] ofw
P MA=A0E 4 2)9 A4S Tkl BT FEHl=

¢, 3¢, 54, 10 79 E, RET(t+1)=, 5 H¥ 52 NIF, Bid MIC, Ask MIC}

Y F5e

<E 8> HFT2l AlZggd

<E 2 A (29 7184 AAE HolFa Ytk oldle B AFdAM 24E £ ¥FE 1o #AT @it

NIF HFT <vl$39, Bid MICSH Ask MICE 242 w4 Al4%2u] &3 v A ¢540 8-S onleln] 2 45
o =y e BB A (9)] AmS #udly] ulgh Panel A, B, C= 27} ELW A%, ETF A%, FAA402 F1
g B4 Ans wolFu vk, " 747 95%9F 99% ol EAX R 4988 o,
OIS NIF Bid MIC Ask MIC

TS A3k tzk AG7k tzk A7k tk
Panel A: ELW A%

RET(t+1) 0.0445 0.61 0.0235 1.66 -0.2657 -5.29"

RET(t+3) 0.0069 0.07 0.0135 0.72 -0.1768 -2.65™

RET(t+5) 0.0869 0.85 0.0238 1.19 -0.2342 -3.27"

RET(t+10) -0.0472 -0.35 -0.0083 -0.31 -0.1319 -1.39
Panel B: ETF A%

RET(t+1) 0.0025 1.69 0.0999 240" 0.0735 3.16™

RET(t+3) 0.0075 279 0.1371 1.74 0.0285 0.63

RET(t+5) 0.0097 3.01" 0.1056 1.11 0.0490 0.90

RET(t+10) 0.0122 1.02 0.6739 1.99" -0.1039 -0.53
Panel C: 52} A%

RET(t+1) 0.0049 15.96™ 0.0014 11.01" 0.0014 11.34*

RET(t+3) 0.0074 371" 0.0045 562" 0.0046 574

RET(t+5) 0.0083 411" 0.0049 6.00™ 0.0049 6.04™

RET(t+10) 0.0062 3.00™ 0.0059 7.07" 0.0060 7.16™

<GE 8> 4 (29 IFAEA AFRE BAFIL vk <E T>AH E AT #AHs
ko] 39134 Axrt AA ST Panel A°] ELW A2 B9 HFT®] vl<, Bid MIC=

10) & AtellA s mjmpdadst F5 F7F ko] #A1E HET] wjuj7h F71l w3 dFoz sAsta A
G5 kel e HFTS] dFe2x 4 2 gl

=
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HET F=2] vg F7bel $A4<

a3y Ask MIC7}F stgtdes vjef F7h= s

Panel B9] ETF A2 B HFTS| NIF 5717} vl 5718 354171 A= Yyt
HET o] 5 57} &sAl= 1097H4 A&H 0L 323 54 9] 571 358 $A9eR:
o3k ol HETl €13 Bid MIC:= HFT ©]§- 1<
FEFE MHAT 2 o] Fe] JFL AA] edskd Aoz FHErh HETo <3 Ask MIC=
HET o] % 1949 F7} 7wt daF& w3l Aoz

Panel C9] A4S B HFTS NIF 27} 0]& 104714 EAH o2 fo8 Ao
F7h Aol A%d Ao el HRT 2§ Bid MICSH Ask MIC 94A] w] @] F7}]
SAH SR frojet e 4 vHTh Bid MIC7E $7185 HET $59 n|#] F7h=
Feetith vk HETS) NIF S7Fe) @32 5 o] o Aat g8kl A Rt MIC=
e vl R 109744 A& om o] Fke Ao R LRyt

[e2

Pttt Atk
2 dTE w89 Ak vk 7125 Awsy] fske] A 154 Tk AwnE
o]-g38ke] gte] ELW, ETFSt F4A1 42 o= HFTS @3 ¥ 54 248190t

%

3 QATe] 1Al elall AR, HFT: LubAzel vlaje] Be 5718 AZan, 57}
ehth E4), ETFSH 2] 44014 HET
o UEhgtTh A, HFTS] 4570 go
o vepgeh s, HFTS) doldjold Fapdae A2

EERENISEL E}Zakg SHDP o] 717} mo] Atz
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Soocheol Park™*

Abstract

As the IT technology develops, the impact of high-tech transaction such as high frequency
trading on financial markets will increase more and more. In addition, the court’s ruling on high
frequency trading in the past ELW market and the recent case of Merrill Lynch and Citadel
securities suggest that it is necessary to establish a more active system for high frequency trading
in the domestic market.

This study analyzed the current status and characteristics of HFT in ELW, ETF and stock
market in Korea to provide the basis of HFT system of financial authorities.

According to the analysis of this study, first, HFT submitted a lot of orders compared to general
transactions and they canceled more than they corrected orders. Second, the contract rate of orders
submitted by HET in ETF and stock market was higher than that of other investors. Third, the
market impact cost of HFT was higher than that of general transactions. Fourth, the performance
of HFT’s day trading in the stock market was better than that of general traders, and the higher
the stock price, the higher the investment performance. Finally, HFT was estimated to take the
positive feedback trading, and the more HFT was bought, the higher the stock price in the future.

The results of this study suggest that HFT has a significant impact on the Korean financial
market, so considering the increase of HFT is certain in the future, it is necessary to identify

and promote positive functions of HFT and to prepare a system for blocking negative functions.

Keywords : High Frequency Trading, Order, Cancellation Order, NIF, Market Impact Cost
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