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roundtrip latency : 12.29msec (825mile * 2)
- NeXXCom Wireless £t M Wireless Service
roundtrip latency : 9.88msec (760mile * 2)
* Speed of Light
roundtrip latency : 7.84msec (730mile * 2)

-
[Mckay Brothers 1¢http: w.rmckay-brothers.com/ ?, [Spread Networks J (http://www.spreadnetworks.com/ )

[Cielo Networks J (http://www.cielonetworks.com/ }, FNeXXCom Wireless ] _http://www.nexxcomwireless.com/ )
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i 2013 Japan Exchange Group Inc. and/or its affiliates. All rights reserved. Page 29
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2014 TOP STORY: No, Michael Lewis, the US
Equities Market Is Not Rigged

Larry Tabb
: Bloomberg
<o Follow | Profile | More

00000 D

While ‘Flash Boys’ (and ‘the hummingbird project’) may capture the complex execution
framework of the US equities market, Michael Lewis does not portray the full story.

The market may not be perfect, but it's not rigged.

TS5 KA Z(ENZIT = R)EHKE

TGHVWNEMTHINEIFRIAL

DOPRIVERS (T

115 (XSTETIFRBRUODNARIENMIV O TULBNDIFTERL,

EUULWDIFTHBA, T

TLBH, INTL

https://tabbforum.com/opinions/no-michael-lewis-the-us-equities-market-is-not-rigged/

19


https://tabbforum.com/opinions/no-michael-lewis-the-us-equities-market-is-not-rigged/
https://tabbforum.com/opinions/no-michael-lewis-the-us-equities-market-is-not-rigged/

BEEPNA> N

- FREmiECE. IEFRHEEHUV0)
WBADIFIIN =) ZTFOoTVNBREDE, Z5TIFRVEDIELF
— MBDIEEREFRICIEEREINNIEIEWV

- —ASIGBEROARF (L. SRS |EB(IESTTTEFLLN
7\ 1uﬁb‘b‘CﬁAb<7aL\
— K AFITADICEARNERITHETLN. (Fofz{anlzdiu

- RIEREG|OEZREESEENSHDEDZHERALUIZED

20



IERELS | E(E
=IREN 5| D E2 S

SRS
RIVES IPTE T O E&E b

21



EIREGIZEEOTE 2 8BS | -0y b X—h—Eklg, sEHSI

N =y bX— — %

BULWTERNDOmAZEICHUTHE, TOERRCIHE#ENS

TEHARELBITVDS

FHES]
ZENMENRECICEMNNDST,

HEIRE (i) (Lo TUTMBHERDZE.

ﬁb\(i5€fﬁ3tﬁ WED%Z5ED

T#HmLDECE>TNSER

EZIRIDICBUTVS (BED)

22



N =y X — 11— B

BU\EFEDEEIRFCHT
5ch =1A
et e

101

84
I W) 176 100
99 204 NN EX

98

O OFE100H %= DED%RDbTL\ét%ﬁD‘%

T 9 9F _CE’)_C].OO _Cjuéc_tﬁ'%mbl_g_
c_ﬂbODES'Zﬁﬂﬂ‘%O)S‘E E(Lj]tlﬁ\%\gb\@é <- _%HEL\’/Z\E
MiZhESSIDHAMICEIZHULS., T (EPROEIFDNE

T 9 9HTEYSMIEDONE 2T WMEEE TUNTENIRD

EIR(CENS | TEDCENFER (CEEE RS

BEN5H DS, EIEFAR A TFEETITONTLI
WSDAEEN R LENZIRICENE = HEEAEOIZANEITHIOREEZBNS,

23



= EH

RRIEENELEOZ. ()

HYSIFRE™IRY) (FRT0)
(BFRINTUERUEDCRDEHDE 1)

OO TE W \BKF(CfB T100H TS5

SH5HEESH R ESNIZHD

99HT

=)

HYSIFRA

- o~

100HT

ZZ5eh

—> SHAE T

FREER

T AN-¥55C

—>

PUTE

B{FEDrzL

1 BB TRUVEELRHRO

SEWD - ATSa R, ETF-IRYIREIRE

vivi/)
100TEW

HYSIFRB

SELDEEIRICHS | TETETENIER [CER TR ELEE

i NETRARD

JIN—R-T

1IN (FCDEE

24



(&%) HEDKERS| | ETF (LIBIR&EEE) RO

EERENGIZES

.

[/ib\(fb%iﬁjT
2WEDZ5ED

S ZNF R

ETF(E#HAANTOWDRINEINTEDLEDER

ETFEAEA ANBRTC (AR EN DB EE(S, ym(&o&ﬁm, iﬁa&nm,
BWEIZTELT, Mg EZFIRETBRENTES.

R~y M A— D — BB A OO RS S TE IS | 1T S MM R RS

25



DAEEZASTE ] - NN
"MRLAT>S—" (IRIEE)

—ERERICENTZFIZLADT —HZERX TEDIMIESTELL
(—A%BYRRY hODERS)

LEXHIEDOT —FZE(FZ<R0)

B2 AT~ FOBKTHE-TOES
SET ORI IIRICIN BB RIS — Femt I LR T BBIEDA S

HEIFF BErGras
\ BElizibeSy
FTUL
Y5 |t

BIE/N\-RIIT7OLAT 22 —HIRICOOWTHFRL CLWSFERICHBfFEEZMENLIENHDFT

26



(B2%E) RFGESEEIFTOAOTLEYER

STEERIZBITAVATLEELEDHEH  IN2PX

INYFRIBEYEA LS4 (M 030) MIBICHE
(P Z1Z) Throughputt®Bandwidth& Y LatencyZ i E 1R

— RAAVFTHITIHITIE??

— [EIL40GbpsTHEthernet TlEAiLInfiniband ANME (X 5

— ¥EFETESICELow litter THAHZ EELKY]

e E L Availability*Reliabilityh’ 3K & 5.5
- BR{ED=®IZIn MemorylZd 55—, 3E1EIZL2T99.999% DAl FHtE
— TCPM X 4>V [ZReliable UDP
- WRNTISRAOBRELI7IU T4 THEMEEZH =T —3 03—
— TOREK - KBEELEEICLIRBFHREEHEDODBIT\YITYIMGERE

REZTH- WG| zF4ELOFEE

— RFHHLHZFREZH#ES HPacket/Traffic Shaping
— HAZBOILN =012, ANERDENSHEE

- BEEOITREORBHEMNASISLHE -7T—FTIFF

1 2013 Japan Exchange Group Inc. and/or its affiliates. All rights reserved. Page 30

2013/4/26: 8% (%Fb R j(%) nE%ﬂiiazLBD%ICTd)/ﬁﬁﬁ(JDL\T
https://www.slideshare.net/kabucontse/20130426

27


https://www.slideshare.net/kabucontse/20130426
https://www.slideshare.net/kabucontse/20130426

(B%&) T1LU23F ) VEBEOA (M EEHER(CLEATHEEETROEHDRLRX)

N
| > B
BAABITHR—LR—
A A A A A A A
/
e NSO
V2R NN oG R'Ifg:
PILJUZ
DIFERICEDONT
SEJ ke
AEthis

20158 ~2017FECAICHARRITERVRES S DIEERFRE.
BIRE(CABEE| 29 2B IR RiTO

HARIT ERUAFAR SRR T U ZAD MNETIVTUZXLERB] @ D1TR-SAOT7 IR IEHRZFAVAREE], 2018

https://www.imes.boj.or.jp/research/abstracts/japanese/18-J-11.html

28


https://www.imes.boj.or.jp/research/abstracts/japanese/18-J-11.html
https://www.imes.boj.or.jp/research/abstracts/japanese/18-J-11.html

(%) J3921aM—AXTEBEBOILATI S —HIE

H&6—2 LAFYY—HEDRN https://store.kinzai.ip/public/item/book/B/13408/
() W% 10:00:00.000 —
/ Q 2 _ﬂﬁj
IS0 2 yaE " — s =
S TS e BEOHEIFROES DTS
g TPl g g —_ = - - »
S - (CRIRFICEN 7T CEN DD
BREE

(_cmig )
WAL AT, Blilg. CHBICISOFNTRITEL L,
AfigeBiigicENREVEY, CHRltRENRECEREAEEL TV
RRTH 3,

(@ #F%l 10:00:00.100 W T
R AThiE )
— . WERE
ISO EXRE iy
.-’ff_-_._._hx"u, "’___n_h'“-\_ e ‘_':-
(BRR D (B ) --mmmmns > (HFT® D)
NMEE TS o
b SR )

HFT #¥Zii. AMBEBEMENBRESENSNErRiTahicEms, IS0
FNOETEFAL L.

@ %l 10:00:00.500 W e
(L A TiE -
ISO TR IT
T v R P a—
% D i D CHFT % D
¥ - l""-.-._L‘ E . B L.-I - .;#
B EE 3 .,:; ciE ) EEY TR

SOEVYOFEEFELEHFTEE R, CHEORESEMHEEEA TV
Ve e SBELTWSETFRL, 1ISOZFYYFCHIBICRB LW LR,
CTHiBICxBEY TRIEL A

UHU. TisOYIE RIS (57—
> H—) MMEICERE. SFTFR
IBA(CED., BZCE B FESCHE
=L

BROT. EEEBIEAE, 2NICHE
[EIDLT1I00ATE>THWT, 101
FIT5ED DB EN BIHE

CNISHIS T HIHER(T ELENT
BN HiBC@EDUACE ZH
FREDT IV LZAES

[LWeBlHC

29


https://store.kinzai.jp/public/item/book/B/13408/
https://store.kinzai.jp/public/item/book/B/13408/

IERELS | E(E
=IRENG | D3 E2E S

=REGIES
RIVES IPTE T O E&E b

30



wRlT - ERBR SEEs11TAE EFREHL

HARCBWTF2018FLDEBNOEFZNERIZ [T TONE <« BN TETBLICHOE

sESF S OE SR BRI FIAARICRE TERL I (CNE TIEFRI S MBIENOIE)
st OB S BEEFINESRIEI Z1THE (I IICEFRITDIMERV (EREmEE I EEREZRC)

https://www.dir.co.jp/report/research/law-research/securities/20170622 012089.pdf

CNET 2018%F-

ESS =T = sESS AT

=G = =G
P23 ; o3

SR REEIEELLT SRMEELRD ? gﬂfﬁfﬂﬁ'ﬁ%f EIREGITABELT
MBINTE I 5B EFRh ol RIEE O] EE

BIUEIRES|Z>TVWTE. IL=ILZ2F o TVLBANEIH DIEEN
AD - ANRBWEAREEN DIz, BEREIF L TINHFEESNE ?

31


https://www.dir.co.jp/report/research/law-research/securities/20170622_012089.pdf
https://www.dir.co.jp/report/research/law-research/securities/20170622_012089.pdf

EHENSIITAEER—K

HERRROFEIZOVLTIE, EBMBR~BRLEShEEL. SHIS6R188%E
[278%E% : 54]
[ee [ oms [owwe | wooses  [wer] 0 s ]
- I MEHERE () $228 | FRIF4[98 |Citadel Securities (Hong Kong) Limited — 16th Floor Two International Finance Centre, 8 Finance Street, Central, Hong Kong

MRMBER | MAHERE (FR) %15 | FARIOF6AGH [Susquehanna Pacific Py Lid = e sttt S (TSR I0N. oW 1L SO leemnie, SRS e
MEHER MEHERE (BE) 25 | TRHIOEE8218 |Virtu Financial Singapore Pte. Ltd — 20 Anson Road, #20-01 Twenty Anson, Singapore, 079912
MEER MEHEREE (¥ ¥$55 | FRLI0E68228 |Grasshopper Pte. Ltd. — 18 Cross Street, #07-02/03 Cross Street Exchange, Singapore 048423
MWRER | MEMERE (BX) ¥65 | FMINF6A2E [Optiver Australia Pty Limited - 33-39 Hunter Street, SYDNEY NSW. Australia 2000
MR MEMERE (B¥) 75 | FANF6R22E [Vivienne Court Trading Pty Ltd — Level 1, 188 Oxford Street, PADDINGTON NSW 2021, Australia
MWAMER | MRHHERE (HE) ¥85 | FAWSFBANB |FLT - FrEs Lt EH 4011101074671 |MESFREENBABN—TEIFHO MINBFHIBSF

MEER TOICEEEZLTNZRV, UNU. EISTEEEHVRRER DI =HE.
IV - FrES ) (HE— DB AP FE A B IE U TWVS,

32


https://www.fsa.go.jp/menkyo/menkyoj/kousoku.pdf
https://www.fsa.go.jp/menkyo/menkyoj/kousoku.pdf

S B aA

Rl

~

(=2&) SREB|ZITUVEVWAIFIESZ
F- = ."- v xun~ Bl el Y FH
hﬁmﬂi T - AR A

Financial Services Agency

R =t o N .o FOEXFSA
EMTICOVWT  HHAISE-LE BE-FE8F W A -EHF O

hi—)y > BE-EE-Bs

English )
EREE TREIT D HFTFN

FH30E4 8 1005, hIED [SEWRSITA] [CEI2HLVIESBRSN. SERSHTASEITIICE.
BERHFBRELRDELEL.
CNERFT. UToLsSH. SEEETRAEITOHRTENERSCHTSBEREBIELET,

SRS TRICEAY 3HEICDVT

https://www.fsa.go.jp/common/shinsei/hst/index.html

33


https://www.fsa.go.jp/common/shinsei/hst/index.html
https://www.fsa.go.jp/common/shinsei/hst/index.html

@ ESIHEOMEBOLECSINT. SEESNTHEI28EEISINS/\FETIRET DIBENZFTNTND
M. B BASAIGRET SBECDOVTIE. BUTONECEIDIEHEN RSN TV DINCERTHEDET
D

. N7 A 8BS
D EEVOmFEENECH L. MOBEROEEIEF LR IET. EMlEORT LY RaOFEHEEE
DEEEFEND,

O. 7—E +S—8Eg
MEZENABREN G DEHEER (FIRE. BE2 2 50EWMERE2 25@ET F) OMigED. B—&
RO TOMBERE(CER L. HEEBIEITD CLTHHREEIHEZD,

J\. T L3 ) BER

T VREROIMEOZEENE 8l L TR = S SHERZE LD,

. TOAhDEES
N—TW AT OEEE,. 77— RS —TEEEN (S35 v LIS 3 ) LEERO LT NICHEE LRV BEEE L
Do

ERUTHAABRUTVBRERIA—YY MO (CEES N A N7Y TSN TWNT,

N—=TY AL TEER, 7—EbS—2 (FIE)EES. T1LU>a) ) ElE. EDAM. THD.
NANEIRENG | DFEBZEESITE D H D,

https://www.fsa.go.jp/common/law/quide/hft/03.htmI#03-03

34


https://www.fsa.go.jp/common/law/guide/hft/03.html#03-03
https://www.fsa.go.jp/common/law/guide/hft/03.html#03-03

RAFON-F1

= B ph L | i & ok E=ER

AKCEOICHKEBES RS |OMRE Tk TR ER

2016/4/5 BARZEFE
K C E O(CEKEBEERS| DR
22y hTURES TR

20165445 200 | HFAEEE TR

ABNIB G TE T R EE TRE T oEERE | (v 7 =0T — kL —7
VO=HFTA, BFEESHTHAOMRE TEERESO LS, BRI AVGERE LT, &
WRFEFF T ROMIE R KL EESEL., E—rET BT —F 2 Tr1F iy
L OEEEEETSE (CEQ). ¥ 032V 7RIIHFTE e Ewm=EL .

——B B2 AGRES R LT vad T,

OB a—2—%E FEsED. Bl 58
13E 1 oorb @ ERiEmO < — T v A2 (B
NN ELTE, BERETII HSEEET(ETR) (2
NZ T, #EO{ERFROES EFEFN TS, 61
ZIE, B FESREO ETFESU L, Bl otz
ELOHRPOISERESEE T 20N AT 55
Lz BERE B TD U BER S OEE =N SR
RITIE, @EH EhiE, ThigEL Tt IRED
AR 2T aL

— B BmEEOPT. 123sHRTIEE HLricmh BRIl DIOhiEE
RA(CTLFELI,

P=Far DrAF+02 e DA SSR - 2 20ED

(41 (1237 BOAEHD (CDTIIE 20 G0, TORMENETER D77 8B Tl

https://www.nikkei.com/article/DGXMZ099122930R30C16A3100000/

N =y b X —h—EkBE LS TE RS | H3

W—@ EIZEET. M—H3EEOBHRRARNINTVSES

- B

35


https://www.nikkei.com/article/DGXMZO99122930R30C16A3I00000/
https://www.nikkei.com/article/DGXMZO99122930R30C16A3I00000/

1238HOS5EFT=DF 1 BIEIFICONT

https://www.jpx.co.jp/corporate/research-study/working-paper/tvdivg0000008g5y-att/JPX WP SP.pdf

BEDOHEE

JPXTD—=F 0 - R—=yi— $HFH|LR—h
v BEGTISEARICE O THFTOBENE LTS TLSEEZ NS, i s = 7. S EA
DHFTEDES B I8 . REOB RIS L ECEELESE, BIZ IS, "“ AETSOBAIECHFTZ K OH
Tradeworx Tl 1HG|I H =YD BE Y- ELOEEMSITRRZHESD
) [Z53% BB LS THY . BRITBLELSRTIEALL JPX pdogilobids
v “EL' ::-C:IELJ"L\O)iﬁ HFTﬁ{'_ﬁﬁﬂglmﬁfﬁé ﬂf‘ﬁt\ﬂm@ﬁ‘*% jim“l:ﬁ:hlﬂl t-gtguka@ipx_ég.jb
FEDAM, ém_%amrﬁwﬁﬁmxﬁu ELRANE, ﬂ'./j}b(HR%I) =
DENETNILEREE DD/ AZYFANEILY, S3%EVSBIENR 201443 12Vintu FinancialASECITIZHLIIPOZH (Form S-1)[2&h
BT SHENFEHENICLETHS (RADERD (#. 200041818 /5201442528 B ETOSER (1,278 H DI B) =5
v TradeworxMERFICEN L, 1ERG|I H-Y DIEEAEI%THAES . Cheif NT. BEEHLI-BA o= 1B TH-F=EVS, BRBETE 2 (£, =z
95 RAMGHRBRL86%. BRBEIT9.9%ULICHETHES 99.92%(1,277H +1,2780) LS B RMAMIEL LY —BOTIBHEEE
N3, E6IZ, KFEDOHFT (TradeworxD4~5fENELG | &) 2B ELI-GEIZ W&, THY/EL LV TIEREL RSN TS,

(X, EEMLZBREGRIETT9.9%LLEIZDIEEENDEEND, v LHWLEAS, BHRDEY . =X 1ERE| 2=V DBREMNE0%E &> ETH 1=
vV ZOEIIT HFTO&A L., 185 =Y DBESABIFICHLNELSZETIER ELTH. BHOEGIZEST, TNHAERTHEENSLGNIE, EEML

LCAEGIHE-YDBRIIFCETELLGLES, BHROMBIZITS52EIZELT, B R EIL99.9% U EELH=0 . AL ARG HIEELVSRTIEAEL,

TOMEZRBFTEIMENIERICSENELNSCETHS, HAHA, THIEIH ez

2012

FYDBEIL, GHNIEEWNMEEFELWLEWNSZEIFESIETHAL,
# TradeworxIz & (E, BSBMMOMILIZEY, BEMELEASTINSI L7-Y OBEHS5I%H552%~53%ZH P LTINS
"“ ELVS, Ef-, 56%DMELI KR THY, 57%~58%DBEILTEYFRTFTADHF/ LK ELTFLTLNVA,

2013

248 2014 YTINZ)

umber of Trading Days
g § 8§ B B 8

267

JPX  UPXT—FLYT A A-HRILAR— R RETRO WML LHFTE K SN (201457 A 108 2
i ]
RY —_— — , el ,..; - !
\21 \ 0 (XY s0.0[%0.3[s05]s0.6]%1 08148 8[s20]sea]sza[s28]malsa]sas[Re[s0]saa[sa5[sa
/\ O & L_ «sOmlnmlu (-] wluwlulnwlow!ul.olul.us;o
j j 803|805 (8063 3|s15ls (] EE0 EE PR 00 P R O e Y Y A
2014 YT 9 [ 2 2 1
N XN \\ 2013 \ | 7 |26 |67 |67 [sa [ n]|2]2
\ W 2012 1 w4 |os|se|em|7 |7 ! !
L_ L_ y , = 2000-2011 12 | 8o 173 |wea]1a1 02 |38 | 18 [12 ] 0 2]4 2|1 2
Total 1 13 (L] ?d.h 319 | 267 |.?.I3 72 | 38 16 14 1 3 k] 2 1 1 2
5 Lh, QE ( j: ( L \ 111 (HFf) Virtu Financial
§ HlBe rRlcsl

36


https://www.jpx.co.jp/corporate/research-study/working-paper/tvdivq0000008q5y-att/JPX_WP_SP.pdf
https://www.jpx.co.jp/corporate/research-study/working-paper/tvdivq0000008q5y-att/JPX_WP_SP.pdf

A Sl e NG NS anal VIRTU: Quarterly Financials 3Q2020 Presentation Material

Adjusted Net Trading Income’ $257 se69 | $362 | 81815
Daily Average Adj. NT! $3.90 $408 | §1265  $1061 | $566 |  $9.61
Market Making Adj. NTI $142 $151 $652 §552 I $257 : $1,462
Market Making Daily Average Adj. NTI $2.21 $2.40 $10.52 $8.76 I $4.02 : $7.73
Execution Senices Adj. NTI $108 $106 $132 $117 I $105 I $354
Execution Services Daily Average Adj. NTI $1.69 $1.68 $2.13 $1.85 i $1.64 i $1.87
Normalized Adjusted EPS' $0.21 $0.27 $2.05 $1.73 | $0.81 |  $458
Adjusted EBITDA' $104 $115 $570 $486 = $249 I $1.304
Adjusted EBITDA Margin' 41.6% 44.6% 72.6% 72.6% | 68.7% | 71.8%
Adjusted Operating Expenses' $164 $159 $232 $200 | 130 ! 562
Long Term Debt (at end of period) $1,957 $1,057 $1,957 $1,769 I $1,669 I 51.559;
Debt / LTM Adjusted EBITDA 3.4x 4.0x 2.2x T A | 12

T
https://s21.g4cdn.com/422114427/files/doc financials/2020/g3/2020.0Q3-Earnings-Supplement-vFINAL.pdf
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High-frequency trading
firms’ revenue from U.S.
equities trading has sunk
as volatility dropped.
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