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CQG Executign

Technologiés

New in CQG Execution Technologies
CQGOFELEANITOI AN

= Overview - %

= CQG Execution Algos - 7JV13EX

= Custom Algo SDK - BA%7 L7 )V I{E Rk iRE

= CQG Algo on CQG Front-end - 7O0YFIVF7 V]

= CQG Algo on BBG EMSX - BBG EMSX%{#->1-CQG7 /LI,
1TiHE



Futures Markets Challenges
Risk: Large Orders and Liquidity

= The structure of futures markets creates cost, or slippage, and other risk in the execution of larger orders due to the Central Limit
Order Book.

FPHIH TR KOEXORITICEVT, BRITIEXDZEEIAVYAR-ICLZBEADIA L, LB EEXDZEFERSLUHRERDR
ANCKYEERILEWRINRELET,

Executing a sufficiently large order at a fair price is often impossible. Placing large passive orders on the best bid or offer is
prohibitive, as opposite liquidity often disappears as a resulit.

V=TI N-GEDRBEHRIEE R, KONEXOREZROI3L., JUFHEMBTHESELILTIER. REMMECLRBZIEHHYET,
Z0R®. V-TYy A D-D VBT TR RIBEOIEFE, KOEXEHFLEOMHET—EICHESEBILEITRATFETT,

= It's hard to balance the uncertainty of working an order over time versus paying a liquidity premium for immediate execution.
EX5 | I MREESN COEWEBFHIEAE [CTRIESNIRMEIE L & BB BRI MRIESN TV B A A lE LU B WEIg & BBRITIEX D ELLH
RUWALLERI B LIFEEETT,

= CQG Algos level the playing field helping you trade optimally.

CQG Algosld. KMEX DSV GEITEYR-FLET,
CQGR=a



Solution
CQG Algos and Custom Algo SDK Advantage

= The CQG Algo platform aims to reduce implicit trading costs involved in accumulating a derivatives position.

CQG Algold, KAEXDWEICEWT, BEL TV EEE REICHITULBRONEEDEZRIRT 5L ICEREFTEINTNET,

Each algorithm is built to track or beat benchmarks with specific implementations dedicated to in-depth analysis of
microstructure, resulting in more passive fills.

CQGHRMH Y BAIgoiE X (T, MIEE DML ICEMELTEY AV FY-JZEBHIE LEISLSIC, HIHORECH L TIYZERIC
WIETBIET, BATIEXERIELILLECELBEYR-TRAIRATLY RO LS, BENLGEIGI IAMERIRT 3L 55 EHENTNET,
» The platform employs a cutting edge, collocated low-latency algo-engine.
CDYAT AR, REROIOT-VANBBETIVITIY I VERALTVET,
=  Algos react to real-time market data in microseconds, leveling the playing field with sophisticated market-making firms.
CQG Algos(EV1 70 TYTINIILDTHIZT T ICRIGTBIET, V=TV A -0 L5 LR E it RAFON ER S ZIRHLET,

= The Custom Algo SDK allows users to mix and match existing algos with custom algos, minimizing development and testing
cycles.

The Cg;torgé?égo SDK 2RI 3¢, I-Y-BEFEOT7INIENRILT IV IEBAHEDEBRIENTE, HRETAMO Y1V 2R /NRICHD
ARBZEDT °
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CQG Algo Models

Economic

Impact

Payup

Mathematically optimize execution risk through short-term volatility, drift indicators, options-implied volatility,
and statistical analysis.

FREARSTAUT 1. FUTMERR, ATYavIv, BiEt eV BZRN AR EEL T, ITYRIERE(LLET,

Configurable Market By Order Impact Model assures passive child orders are incognito and aggressive child
orders maximize hit ratios.

EMBNICERERTREBN TV b - N1 -A=F - AINT ;- ETIICEY, SRR FEXEV-TY MO ROEXELEONIILL
RY, EEBEFEX B R EMETIYNELPIKRYET,
Percent of Volume guidance

ET7INILEFZFEXOREIL, TIZOK[EICLYREINKT,

Simple Size-based, Imbalance, Fair-Queue, Theo-Queue models maximize spread capture and reduce implicit
trading costs.

Simple Size-based, Imbalance, Fair-Queue, Theo-Queue E7I)V(E, BEWMEEZELYRIC, TYIEMEETAV([CEBHBILT

BENLGEG| IAREEIRLED, COG:i



*  Benchmark: Bid-Ask Midpoint
RIYFI-T : RAREYF-RZART AT O fiE

»  Arrival Price uses short-term volatility and drift signals as well as market-implied volatility to optimize variance risk and
liquidity cost through a proprietary equilibrium calculation.

Arrival Priceld, JBHARYBNITIUT1ERYT I T TV BEIUTIBNRET NG TAUT1Z2E>THB OHEHEZITL. KR4 BYRY
PREMEIAMERELLET,

« Arrival Price is parameterized through conditional expected slippage tolerance and other bias parameters with a set of
overrides for advanced use cases

AVYR-IHBEPNITANGA-FTLE, FRIAR RIS BT BA-N-51 FEREDFRIEETT,
*  We answer the question: "How long should we work this order?”
[COEXICHII2ZBEEI-JHRIZ ? |-ZOTIWVIHZDEZXTT,

Discover the mathematical basis in the "'Time Is Money Model" white paper
X[ Time Is Money Model | T#F I IRIIE T T LV ETEITE T,

0
0
0


https://arxiv.org/abs/2104.05844

Market By Order (MBO) Impact Model

. All CQG Execution algorithms use a Market By Order Impact model to analyze order population metrics and compute optimal order size
when sending a passive or an aggressive order.

IATO CQG ATTITVRLR N=T Yk KM A=5F =4V NT - ETIV(MBO)ZERL T, IRDIEXRREZEICRBE R FEXMBZ ELRIELET,

. Current market structure often prohibits placing large passive orders on the best bid or offer, as opposite liquidity often disappears as a
result; the model ensures slices are sufficiently incognito to work passively.
MBO(, FEXNV-TYMLRZT, ZFEMICHETBLICRETSNTVET, 2078, V-TY XM N-BEDFRE IR E ISR OEXZEFESNIK
<BY, SYBFEHEBREFIILHTEET,

. MBO Impact Model also optimizes aggressor orders to reduce misses. A level comprising five 20 lots is different than two 50 lots.

MBEgéJ@J%%gEJ U100 DiEXN %, 20T 3 TEEFEF T ED L, S0RICH I TQEFEFITBLIBERBINIEYAIEENZENRBEILL. BENDKE
AAREHIE 0
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Arrival
Price

VWAP

TWAP

Icebergs

PayUp

Snipe

Tick

Roll

Spreader

Vola

Time is Money
Uses short-term
volatility and
drift signals as
well as market-
implied volatility
to execute within
a risk-optimized
time

horizon using tra
der-defined
slippage
expectations.

Trade the
Market

VWAP uses a
historical

N day volume
distribution, or
a stochastic
distribution
augmented by
short-term and
implied
volatility.

Trade over Time

TWAP uses a
Standard or
Randomized sizing
function that can
optionally use MBO
to create
inconspicuous
slices.

Trade Incognito

Random Iceberg
Stop Limit
Iceberg

Stop Limit
Sniper

Sniper

Work an Order

Simple "with a tick"
or more complex
order imbalance
measures.

Coming Soon.
Neural Nets for
Payups

Takes
liquidity at a
price level
without
showing size
in a passive
manner.

Basic “with a
tick” logic,
monitors
opposite inside
size and pays up
if it recedes
below a
threshold or if
the market
moves away.
Optionally reprice
or cancel the
order if the
market moves

toward the order.,

Roll
positions
with Arrival
Price logic
on the base
leg, with
optional
Payup logic
on the
excess leg.

Leg Into a
Spread
Latency
Matters!

Multileg
Treasury, Energ
y, Equity or Ag
spreads with an
ultra-low
latency spreade
r

Trade Volatility
Execute

a hedged portf
olio of options
at

a volatility level
through legs or
the complex
order book.

© 2024 CQG, Inc. All rights reserved.

*All CQG Execution Algos can use optional Payup Models to capture spread and Impact Models to avoid moving the market.




CQG Algos

Arrival Price(d, Z2HARIBINSTAUT1ERUT YT FIV, BLUTHENRE T INITAUT12ERLIIRBOHEAELEL T 2BUATEREMEIA M RE(LLAITLE

Arrival
Price ER
VWAP VWAPI(Z, 2 BEMEICHITEHKE D, TEEHImplied Volatilityz S B UEERSHRZELC. RBGFEXZAELRITLET,
TAWP TWAP(, EEFXEFI VI MEIN T EXEERLAITLET , COKF, MBO%E(ES, i CHILEGVWF EXDIERERIBETT,
Icebergs | FIGADFELZR/NRICHIZBH G, RFEFMICKEDEXERITLET,
el Payup(d#EEDET L A'BY. t“@%ﬁ‘)bﬁfﬁﬁéﬂ‘ad‘;‘%ﬁlﬁ LEYRTEL PATTESIETEBICEHRM@EE TCONEEZBIELET, 200IY IR BOT I ILEHEDET
fEofy, P IBAETH AT RN TEXT,
Snipe | RN DIEFECERSIZETLET, ZOT7INTYXLR, BYIRTIIVITEXERICHTIET, FEMETONEEBIELET,
Tick MBMEDE(TAVI)EIE, BELCRUTHELIEBERZREYRLAITLES,
Roll BR A F|YIRZ A TEZTIVIT, TTLy Y (CIFArrival Price7 )V I&AEL, YRR SEOL Y (CIIER TPayUp 7 )V IEAWSIL T, RBAMMIE TOR A FYIZAEBELET,
Spreader | B OBIEEIEN T4V I ERALT VB LANIOHEIG B EERLET,
Vola INSGTAUTAZELECAT Y IV EREIE| TE, EETHRYPUDSER W AY I BT TRIRETT,

XFRTHOCQG7IILTE, FRTPayUp 7 LI HAT S EMNTE, 7LD EXOHEBADOFELZREL FT.




CQG Algo Architecture

Faster order execution based on CQG Cutting Edge Algo Engine
CQGVNTVZALIVIVICEIVT, EXFREICEITINET
CQG Algos benefit from better queue position in FIFO markets through low-latency execution as well as lightning-fast analysis of Market By Order (MBO) books
CQG7IVIVX Al EEIEDETTEMarket By Order(MBO)IZ& 24— -TvIDEERAHEBLU T, FIFOMH COENIEFENLEINZ LAY MBYET,
cQG
GATEWAY
CQG Integrated Client

CQG Desktop* Order D
flow KD
@ \
KD

D
CUSTOMERS T
i @ / :u\' -0 /
FIX CQG RISK 99 ] EXCHANGES
order
flow )
CQG ALGO
SERVER

- -
2024 CQG, Inc. All rights reserved. C Q G h : d



CQG Algo SDK

CQG
RISK

CQG CMS

— @D
—P
D

Risk
parameters Fills

/ EXCHANGES

CQG Custom Algo SDK Plug-in

- Customer-developed Algos (C++)

CQG ALGO
SERVER

CQG Custom Algo SDK

CQG Algo Server is a high-performance algorithmic order execution engine
operating as a standalone server. Along with providing access to a variety of
CQG Algo orders available in select CQG Frontends, it also exposes two types
of APIs for direct access — Custom Algo SDK and CQG Algo API.

Speed
CQG's Custom Algo SDK platform offers a sub-10 microsecond socket to socket

response times for algorithmic trading thus allowing you to create the new order
types in high-performance C++ and load them into CQG Algo Server.

Availability
Setting up a complete development environment from scratch. To help you get it up

and running quickly, we offer a full development environment out of the box with
Docker.

Implementation

Creating a new algo begins with implementing a standard C++ class derived from
IAlgoOrder. Start with the algo_template example to get going.



CQG Algo SDK

CQG CMS CQG Custom Algo SDK

CQG Algo Server(d, MBI - N\-¢ LTETTE2EMET I ITUILEX
CcQG | = EFIVIVTT, CQG IOV IV RTHBTEET I TEXADT I A%1E
RISK g e |

HIBITEL 2 D APl (hA% L Algo SDK & CQG Algo API) 51

Risk AJRETY,
parameters Fills P
PITEE
CQGOART LTIV ITUZLSDKIS, 102 UBRBEDY Ty FEISEFETT IV IR %
/ EXCHANGES HITL. D OEMRECH+EERLTHLLW IV IV ALEX B E /L, ZN5%

CQG7IIVALY-N=[TEBHAL L CEEEYR-FET,

B
CQGIIAYY1-Y3aVH]HE([CDockerc & LR IREZIRHLET, 208, BEEAIT
CQG Custom A'go SDK P|ug-|n —hoRFERE2AEIINENHYET A,

i i XTIt \ °
_ Customer-developed Algos (C++) Docker(dWindows/MacOS/Linux(Zx3 oL TWET

CQG ALGO =i A
SERVER Y- [CHHAALT LTI, BEIIZCQG Algo ServerABSRSNET, &5k,
ABNICAT -V BB R A EREOm A O IR T TR BYES,




Market Data

CQG Evaluate the trading
requirement of the client

© 2024 CQG, Inc. All rights reserved.

Requiring Distribution
License from Exchanges

The MD will be delivered by CQG
after Receiving Approval from
Exchange

If the Market Data needs
to be Distributed?

Yes

-

If the Data will be used
for Non-display No

The MD will be delivered by CQG
directly (The Usage will be Reported
by CQG)

Required Non-
display/Automated
license from Exchange




Market Data

CQGIc &3, BEICHER
IEIEEOHRAE

I 544y ABBE,
WEIRE0 12 2ARIR: CQG BY-Ty M-S EBE RIELET

BHETY
N-TyhT-5%E(ETS
DENHZHE /

Yes

X5 IRRDSD51 £ ARG
BHETY

TS OERR A
IS ELA OB R/ BRG]0 °
BREREH

CQGABOV-7y T -FERIE
CQGRENGIFICEEOERAIRREHEL T
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Quote spreadsheet v

Symbol T

BTCX22 3/0Y.0U
376925
3769.00

3768.75

16540 4 16550 16570 v CQG ARRIVALPRICE

CQG ICEBERG
CQG ICEPEGGER
CQG ICESLICER

BTCZ22

16485 16525 16555

MBTX22

16545 16560 16565

® KDCQGAIgo

« Continuing to add more algos and
exchanges ###Ef(CT )L T3 AR | FrZE L TV ET

» Accessible through CQG One
CQG ONETSY R IA-LTOT I L AN A e

e Saves cost over market orders

CQG OFFSETPAYUP 3768.50

|EPZ22
I

PRATIESC & LB L TR | JA MEERRY

3767.50 3767 .25 3767.50 CQG OFFSETTICK
CQG PAYUP

CQG PEG

CQG RICEBERG
CQG ROLL

CQG RTWAP

3768.25
3768.00
3767.75
3767.50

ETHRX22

118150v 1179.50 1183.50

ETHRX22

118150v 1179.50 1183.50

ETHRZ22

1175.00 117150 117550

 Exiting large trades: Sliceberg, Snipe,

SLSnipe
Sliceberg, Snipe, SLSnipeZfE>7c K O {EE)/EX D
7

3767.00
3766.75
3766.50
3766.25
3766.00
3765.75
3765.50
3765.25

CQG SCALE
CQG SLARRIVAL
CQG SLICEBERG
® x b CQG SLSNIPE
CQG SNIPE
CQGTICK
CQG TWAP
I Would Price e VWAP@
No algo
Manage in Algo OT
EPZ22

GMETV22

1450.00 1551.50

) CQGARRIVA

Economic Model
Impact Model
Cost Model Orders: All
Tick Offset

Status
Filled
Filled

Account
© ~ KDCQGAIgo
© ~ KDCQGAIgo

O Start Time
0 End Time
Max Duration In Minutes

1 , 3767.25B

B/S

Standards VWAP/TWAP
Z Y VWAP/TWAP

Spreader

= EHNS |

See simulation pages for sample
results for metrics compared to
benchmark

Y21V -YIYR-INE, AVFI-TEBLET LTS
X O4ER AR ALY

Type to filter

Qty Avg Fill P UnFid
377725

379750

Symbol
EPZ22

o https://www.cqg.com/solutions/cqg-execution-technologies/cqg-

algos
CQGR=a




CQG Algo - CQG ONE

16485
16455v

16480 v

Algos come with "algo order analytics"
which contain TCA and other values

CQG OneTld. CQG Algo#iTEFICT IV TYX L3 trikeed
FIFARIEETY,

EPZ22 Algo... ~

Algo state

9088

LMT

kdarby1
Filled
KDCQGAlgo

3760.625
3760.5625
0.625
0.015724
61.360442
3760.625
0.076763
17.553913
55.054868
0.625
0.215898

(1]

Orders Algos
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H L] = = 3
0
s |[EEE ERI
S Bid £ orrer | Sell 20
20 1 5 10 20 50 100
26458 15 1
Buy 2645.7 13 s | 9
26456 13
26455 13 1
Buy 2645.4 14 .., A 8
26453 10 18
26452 5 10
Buy 2645.1 8 s 7
6
4

Buy

={1)
Global

CAGTWA

-

+ + +
+ + +
+ + +

COG ARRMALAI

CQG ARRNALPRICE
CQG CUSTOMALGO1
CQG CUSTOMALGOZ
CQG CUSTOMALGO3
CQG CUSTOMALGO4
CQG ENTRYBRACKET

CQG ICEPEGGER
CQG ICESLICER

CQG LEANSPREADER
CQG OFFSETPAYUP
COG OFFSETPAYURAI
CQG OFFSETTICK
CQG PAYUP

CQG PAYURAI

CQG PAYUPSPREADER
CQG PEG

CQG POSMIONBRET
CasG pov

CQG RICEBERG

CQG ROLL

CQG RTWAP

CQG SCALE

CQG SLARRMAL
CQG SLICEBERG

CQG SLSNIPE

CQG SLSNIPEBERG
CQG SLSWEEPER
CQG SMARTMARKET
CQG SNIPE

CQG TICK

CQG TWAP

CQG UDSALGO

CaG VIWAP

T SELL| 20 GCEG25 @| 2645.7 LMT CQG TWAP
¥ - Place
. SELL Order Algo Order Entry on CQG IC and CQG QT
- - Enter order comments here CQG IC t CQG QT OJTJII:I‘;II%EI
- cocTWeP : « Available on DOM Trader/Order Ticket/Order Desk
. . | Would Pri 0.01% Order Size Overrid 0= S ~ 4o, s, »
. . o Eab : R4 EXY-IDSTINTEXDHRKENTELXT
Interval In Seconds 015 | Tick Offset 0
____________ [-] Duration parameters . .
& o [ Start Time | * | MaxDuration In Minutes S « Parameters confirmation
. . [ EndTime | 3| .~ = . o— = N
SEXHEREENS, NITA-F-DFZENTEXT
P o [+] Payup parameters
------------ [+] Advanced parameters
+ + [JUse these parameters as the default
for this symbol and all symbols without
+ + COG TWAP settings Configure
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CQG Algo - CQG IC/QT

D Account Symbol Side Type Size Working State Duration PlaceTime LastFillTi... Algo
1796864... VincentSp..| FUS.CLE.. Sell LMT 15[1] 14 Waorking DAY 153213 15:33:03| COQG TWAP
1796904, VincentSp.. FUS.CLE.. Buy LMT 15[1] 14 Waorking DAY 15:34.32 153502 CQG TWAP
1796894, VincentSp..| FUS.CLE.. Sell LMT 15 15 Waorking DAY 15:37.38 CQG VWAP

Algo Order Monitor on CQG IC and CQG QT
Algo Order Monitorhy 5, Algo;E 3K R DFESR A AT BE




CQG Algo - BBG EMSX

Side IET Y Security and Exchange Order Type

500 NQH5 CME MKT

Settlement

Status Part-filled

% Filled 5

Working Quantity 474

Filled Quantity 26

Create Time (As of) 02:44:41.184 11/14/24
FIGI BBGC i

Side Quantity ity and Exchange Order Type

Buy 100  HIX4 HKG MKT

Settlement

Status Filled

% Filled 100

Working Quantity 0

Filled Quantity 100

Create Time (As of) 02:30:07.509 11/13/24
FIGI BB

Parties

Limit Price

MKT

Execution

Average Price
Time In Force
Good-Til-Date
Strategy Name
Start Time

PercentOfVol

D3
Limit Price

MKT

Execution

Average Price
lime In Force
Good-Til-Date
Strategy Name

Start Time
End Time
PercentOfVol

21,510.30769
DAY

VWAP
12:50:00
1

19,636.68000
DAY

VWAP
02:31:00
02:32:00
0.06

Trading via CQG Spark algo on
Bloomberg EMSX

Bloomberg EMSXH'5
CQG Spark algoZfE>THG| E AT 5




CQG Algo — Pricing

CQG AlgoNE NS | FHRHILL T OBYTT,

BH. BESNDEEIMBA—EU LEBRZIHER. BB UEEIS | 0EAN AIHETY, F#MIICOEFXL T, EREHETERECSBUFIIZEL,

Arrival Price

VWAP

TWAP

Icebergs

PayUp

Snipe

Tick

Roll

Spreader

Vola

$0.50/4%¢

$0.50/4¢

$0.50/4¢

$0.25/#1

$0.50/4¢

$0.25/#1

$0.25/#¢

$0.50/4¢

$0.50/4%¢

$0.50/4%¢

0
0
)




CGRsa

https://jp.cqg.com

Disclaimer

Trading and investment carry a high level of risk, and CQG, Inc. does not make any recommendations for buying or selling any financial instruments. We offer educational
information on ways to use our sophisticated CQG trading tools, but it is up to our customers and other readers to make their own trading and investment decisions or to consult

with a registered investment advisor.

CQG°®, DOMTrader®, SnapTrader®, TFlow®, TFOBV®, TFOBVO®, TFVOL®, and Data Factory™ are trademarks of CQG, Inc.

© 2024 CQgG, Inc. All rights reserved.
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