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CME Group
Trading
Applications

> CME Direct
> EBS Workstation
> BrokerTec Global Frontend
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Side-by-Side access to Liquidity & Price Discovery sources

Central Limit
Order Book Block/OTC

Request for
Quote

#: CME Group

Directed Request
for Quote
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RFQS: A simple guide

@ Let's say you'd like a market on a corn
: bull call-spread. You would build the
spread in your options platform that
supports RFQs. And then submit it.

I CME Globex

Once submitted. a unique and tradeable
instrument is created on CME Globex
and sent to all participants.

Participants will respond with live
bid-ask prices.

You can then execute based on those
prices, counter with your own price, or
do nothing at all.

i CRCDecS :

d Corn Optir

Learn more at
cmegroup.com/rfq



Trading delta-hedged options and options strategies through RFQs

2023 Globex Options Top Strategy

3-Wa
Condor 1%y Iron

Options .~ ™\ Condor Oét'/er Risk
2% SOON1% [ ° Reversal
Strangle — .\ : 1%

T \

3%
Straddle
4%

Vertical
28%
Options
Butterfly
7%

Generic
Spread
17%

@ CME Group

2023 Globex Options Volume

OPTIONS
OUTRIGHT

37.8%

OPTIONS
SPREADS

62.2%
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CME Direct

CME Direct Electronic Options User & ADV Growth:

Platform for trading options on Globex'

Platform for EFRP & Block submission into Clearport?

= Top ranked options front-end by volume across both Globex and Clearport
venues

= Strong, consistent growth in user adoption across all customer segments
and asset classes

= Low-cost market-leading options functionality, easily deployed via web

|

s \/olume +21% CAGRY

<

User Count +11% CAGR?

T "Measured by ISV market share of total Globex options volume in 2023.
L
QL C M E G rOU p 2 Measured by ISV market share of total Clearport volume in 2023. CME GROUP PUBLIC

© 2024 CME Group. All rights reserved. 7
38-year CAGR comparing Feb 2024 with Feb 2016



CME Direct

Quick-Options Grids

Instantly view all listed
options for an underlying
Futures contract with a
single click.

Strategy Builder &
Market Activity

Execute covered,
multi-leg strategies on
Globex with a
side-by-side consolidated
view of all trades, RFQs,
Crosses and Blocks.

CME GROUP PUBLIC

Advanced Options Analytics

Calculate fair-value prices
and Greeks on CME
Group options, chart
volatility and correlations,
and test strategies in
simulated markets.

Powerful RFQ Workflows

Efficient price discovery
through a global,
electronic RFQ network,
and private bilateral block
market negotiation with
seamless Clearport
integration.

© 2024 CME Group. All rights reserved



CME Direct
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CME Direct
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CME Direct
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CME Direct

QuikStrike

Trade smarter and more decisively with our suite of
options analytics, provided by QuikStrike®:

= Chart and Analyze historical volatility, skew,
constant maturity and implied volatility

= Analyze Open Interest by product, by strike and by
expiration using charts and heatmaps

= See most active intraday strategies and strikes by
calls and puts

= Generate fair-value prices and Greeks for any CME
Options product using an embedded Options
Calculator

= Simulate strategy and P&L performance across
different underlying price scenarios

= and more...

@ CME Group
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CVOL™ Use Cases

4.5
4

35 Feb 24, Russia invades
’ Ukraine; Note WVL reaction
3 immediately following

2.5

WVL started the climb
2 preceding fromJan 14

1.5
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0
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The CVOL™ Index Family

Spanning 30 benchmark products and 6 market-wide aggregates, CVOL offers a single, standardized measure of volatility which
can be easily compared in real-time and using end-of-day benchmarks.

2-Year Treasury Note
(price and yield volatility)

5-Year Treasury Note
(price and yield volatility)

10-Year Treasury Note
(price and yield volatility)

30-Year Treasury Bond
(price and yield volatility)

SOFR-SR3 90-day
SRS3 1-Year Midcurve 90-day
SR3 2-Year Midcurve 90-day

@ CME Group

AUD/USD
CAD/USD
EUR/USD
GBP/USD
JPY/USD

Corn
Soybeans
Wheat
Soybean QOil
Soybean Meal
Lean Hogs (60-day)
Live Cattle (60-day)
Feeder Cattle (60-day)
Class Il Milk (60-day)

WTI Crude Oll
Henry Hub Natural Gas
RBOB Gasoline
NY Harbor ULSD

Gold
Silver
Copper
Aluminum

Platinum

CME GROUP PUBLIC

Commodities Volatility Index
Energy Volatility Index
Agriculture Volatility Index
Metals Volatility Index
G5 FX Volatility Index

Treasury Volatility Index
(price and yield volatility)

© 2024 CME Group. All rights reserved



CVOL™ Auxiliary Indicators

In addition to the CVOL implied volatility index, five auxiliary indicators are also published in real-time and as daily measures which
allow for powerful market insight and sentiment analysis. These additional measures provide a simplified view of Up & Down
Variance, Skew, Convexity and ATM implied volatility that can be overlayed across multiple underlying products for easy
comparison.

UpVar is the variance
estimate from
out-of-the-money
(OTM) Call options.

CVOL measures
implied volatility across
entire implied volatility
curve

CME Group

DnVar is the variance
estimate from
out-of-the-money
(OTM) Put options.

ATM Vol measures
implied volatility of the
at-the-money (ATM)
call and puts.

Skew measures the
asymmetry between
UpVar and DnVar

Convexity measures
the curvature of the
implied volatility curve

CME GROUP PUBLIC © 2024 CME Group. All rights reserved.



CVOL™ Use Cases

]Select Products ~ l =3Yeats ~

' GOLD CVOL HISTORY (GCVL)

Zoom M 3M 6M 1Y 2Y 3Y 5Y YID ALL

EVotindex Cown Var Up Var Sicewy Skew Ratro AT
e ] e | Gold Skew peaked in the height of
@ Up Var (GCUP): 19.73 '| geopolitically driven systematic risks
Gold Skew start to reflect 1
. 7
asymmetry since Feb 14 [ \‘i SVB collapse

Thu. Dec 37. 2020 Jul Oct Jjan Apr Jul Oct Jan
2021 2021 2021 2021 2022 2022 2022 2022 2023

@ CME Group
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|
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CVOL™ Use Cases

]Select Products \~ | ‘Skew ) ]

| 1Year v
SKEW PRODUCT COMPARISON —_
Zoom 1M 3M 6M 1Y 2 3Y 5Y YID ALL 1 Jan 2023 — 8 Mar 2024
10Ys and 30Ys futures yield peaked
SVB collapse 30 Yr (USSY) 10 Yr (TYSY) 2 Yr (TUSY} on Oct 19t and the inversed yield
against 2Ys had flattened significantly
@ Skew (USSY): 4.96 / }
A m ¢ sr."\.. A "Q' ‘ p
-0 Silg,sw (TYSY)A \34 ' ga J VAN /__" “‘.\ A ,‘b’-., o
A "' g + y I\ ppny A Q A ] ~’\-\ — YN M A — N
WS keW(TUEY): 7.54 A N A / ' %, e 7 X 'v'\'. f NG : 7. v K- AN ” \I e j W, o
! ‘l 4 \‘I v".. X \ }l | 2/ \ ,' \ v r o A ./'I '|‘ :'
7 o] et a b Y ! = \ n . / o / \ A
A\ n N v \ “\ L/ I\ - \
L ‘ \'l ) |I : l|l ~ \/ 'l | ‘f|‘ ' ! V‘ I', v
(4 Y1\ f Vi7a | VM ¥ ¥ =25
(i f | 3 ,"“/ : fia [l / /"i / V' | |~I f pAA ks I‘\I, !
| | | 1YY | \ M UL AN W
|/ | J A\l f R 1A\ J \J N i
v i | | k' [/ \ | A VY
i,' ./I |/ ! ) ) \ | \ ;
\/ ) I’ Treasury options skew started to price { -50
V| N 2Ys yield risk to downside and price 10Ys f
and 30Ys to the upside from Jul 28
-75
Tue. Jan 3, 2023 Mar Apr May Jun Jul Aug Se Oct Nov Dec Jan Feb Mar
2023 2023 2023 2023 2023 2023 2023 2023 2023 2023 2023 2023 2024 2024 2024
{éé\; CME Group CME GROUP PUBLIC
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CME Direct

What’S NeW? Nat Gas
CLVL 37.97 0.67 NGVL 94.86
) o . ) 7.30 o) 87.71 | o+.56
= CVOL - real-time and end of day volatility indices and
visualization across 5 asset classes o
= Improved Risk Controls — ‘Start of Day’ positions upload ““’“'YTPVI 13 o0s
& credit limit auto-adjust e

= Automated Audit Trails - Firm/Account level automated i Wit Wbl
export of audit trails

ATM (TPAT)

n I — -ti i i i CVL 17.72 0.69
TrendSpider- real-time charting and technical analysis S S
tool i1 S UpVar (CUPy
= Directed Request for Quote (DRFQ) - streamlined block S35 | iecor | 145000 |
negotiation with automated deal reporting via Clearport Gold i | siver
GCVL 14.30 0.05 SIVL 28.28
= Improved Options Features — Straddles Grid, Active “"‘———“” e °:’ —
Options Grid, DTE columns, QuikStrike enhancements e | ameR | waew | Aeeen | A |

Skew B (GCSK) Canvex (GCCO)

ATM (GCAT) ‘
1356 0.08 1.02 0.0 1.05

LA
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Unlocking
Distribution

A more flexible market
distribution capability

& CME Group

CME GROUP PUBLIC
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Unlocking Distribution

Traditional Market Access:

Connectivity:
 Leased Lines
* Extranets

* Globex Hubs

Aurora Data Centre

yV/ | \ N « ISVs
) _
‘ Protocol:
E2E RS - |
A\ | /4 « iLink (FIX Binary)
Telco K3 . ISVs
Software:
« CME Direct

HH C M E G rou p CME GROUP PUBLIC © 2024 CME Group. All rights reserved
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Omnichannel

Distribution

What if CME’s apps
and content could be
accessed anywhere,
from any platform, on
any device?

£ CME Group

Web Professional

Terminals
P/ IN\N
CME A =
PPS N7 ddnn
auws
A\ /4
P/ 1N\ P/ I\N P/ I\N H
gERR GERR GERR Retail Brokers
aNNS WuES wuEs
A\ /4 A\l /4 A\l /4
P/ I\ P/ IN\N
P/ I\
dEmRn
A\ /4 A\ /4 BEEEF
A\ /4
P/ I\ .lih\.
dERR
aums 7

OMS & EMS . Quote Driven

Platforms =:==\,= w7 Markets
Desktop

Single

Dealer/FCMs Integrators
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CME ‘Plug & Play’

=
—

8
[t
S~

24

© 2024 CME Group. All rights reserved
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CME ‘Plug & Play’ Examples

Clearport Web App (micro-frontend): CME GCP Order Entry API:

r

LA
HH C M E G rou p CME GROUP PUBLIC © 2024 CME Group. All rights reserved 25



Customer Center PORTFOLIO& RISK  POSTTRADE REGULATORY APPS&ANALYTICS  ADMINISTRATION REPORTS  DEFAULT 4 & B ' CMEGroup

Block Trading
in the Cloud

A modern, cloud-based
Clearport deal-entry
application, offering:

Cleaport Reporting

Market Activity

Strategy Recognition

Trade Blotter

Product Search m.,.,v ,M. ‘kr
Ol & Volume Metrics g
Instrument Details e it s —
3rd Party Interoperability Company Hars Traging Accoces

BlockDote  Exscution Tim

3 CME Group Inc
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Trading from the Cloud

Coming Soon: Cloud-based Order Entry

Aurora Data Centre

A Connectivity:
* Public Internet
{‘;\‘ </> « Google Cloud Platform
ERES Protocol:
A\l /4d « REST/JSON
WebSocket « WebSocket/JSON
Google Cloud
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Trading from the Cloud

Simple, Human-Readable coding via JSON.

vs. FIX Binary...

8000FECA740002020800000000E
876481700000001000000CBA70D
000101000000437563756D62657
2000000000000000000000000595
A373334000000000000000000000
0000000007B000000O0O0O0O0000ODE
02000000000000D7096EAB9B27
BB15FFFFFFFFFFFFFF7F4D696
E736B0000000000000000FFFF32
0OO0O0OOOO00FFFFFF

LA
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Trading from the Cloud

Cloud-based Order Entry:
* Low cost, scalable, globally available programmatic access —_— ;, - ;-,;.Z‘?'f;_ i’ji it :
for non-latency sensitive use cases. " e N Y & 29N\

» Order Submission, Order Management, User Defined
Spread creation (UDS), supporting all Future & Options
markets on Globex

= Available at 100+ “GCP Edge” Locations, and via Public
Internet

= Adjacent to other CME/GCP services:
* Immediate access to unlimited compute & storage

= Real-Time market data available via CME’s Market Data Order Entry y/ | \N Market Data
Cloud offering (GCP Pub/Sub, TCP and WebSocket). API Cloud Offering

= Historical and referential data available via Google
Analytics Hub & Big Query Q

A\ /4

T
=-§E,= C M E G rou p CME GROUP PUBLIC © 2024 CME Group. All rights reserved 30



& CME Group

Thank you



Disclaimer

Exchange traded derivatives and cleared over-the-counter (“OTC”) derivatives are not suitable for all investors and involve the risk of loss. Exchange traded and OTC derivatives are leveraged instruments and because only a percentage of a
contract’s value is required to trade, it is possible to lose more than the amount of money initially deposited. This communication does not (within the meaning of any applicable legislation) constitute a Prospectus or a public offering of
securities; nor is it a recommendation, offer, invitation or solicitation to buy, sell or retain any specific investment or service.

The content in this communication has been compiled by CME Group for general purposes only and is not intended to provide, and should not be construed as advice. It does not take into account your objectives, financial situation or needs,
and you should obtain appropriate professional advice before acting on or relying on the information set out in this communication. Although every attempt has been made to ensure the accuracy of the information within this communication as
of the date of publication, CME Group assumes no responsibility for any errors or omissions and will not update it. Additionally, all examples and information in this communication are used for explanation purposes only and should not be
considered, investment advice, the results of actual market experience, or the promotion of any particular products or services. All matters pertaining to rules and specifications herein are made subject to and superseded by official Chicago
Mercantile Exchange Inc. (‘*CME”), the Chicago Board of Trade, Inc. (‘*CBOT”), the New York Mercantile Exchange, Inc. (‘NYMEX”), and the Commodity Exchange, Inc. (“COMEX”) rulebooks or, as applicable, the respective Rulebooks of CME
Group’s certain other subsidiary trading facilities. Current rules should be consulted in all cases including matters relevant to contract specifications.

CME Group does not represent that any material or information contained in this communication is appropriate for use or permitted in any jurisdiction or country where such use or distribution would be contrary to any applicable law or
regulation. This communication has not been reviewed or approved by any regulatory authority and access shall be at the liability of the user.

In Australia, each of Chicago Mercantile Exchange Inc. (ARBN 103 432 391), Board of Trade of the City of Chicago Inc. (ARBN 110 594 459), New York Mercantile Exchange, Inc. (ARBN 113 929 436) and Commodity Exchange, Inc. (ARBN
622 016 193) is a registered foreign company in Australia and holds an Australian market licence.

In Hong Kong, CME, CBOT, NYMEX and COMEX are authorized by the Hong Kong Securities and Futures Commission (the "SFC") to provide Automated Trading Services ("ATS") via the CME GLOBEX system, and CME is authorized by the
SFC to provide ATS via the CME Clearing System, under Part Il of the Securities and Futures Ordinance (the "SFO").

In Japan, CME has a Foreign Clearing Organisation (FCO) license under the Financial Instruments and Exchange Act of Japan.

In Singapore, CME, CBOT, NYMEX and COMEX are regulated as a recognized market operator and CME is regulated as a recognized clearing house under the Securities and Futures Act (Chapter 289) ("SFA"). Save as aforesaid, none of the
CME Group entities are licensed to carry on regulated activities under the SFA or to provide financial advisory services under the Financial Advisers Act (Chapter 110) in Singapore.

None of CME Group entities are registered or licensed to provide, nor does it purport to provide, financial services of any kind in some jurisdictions, including, but not limited to, India, Korea, Malaysia, New Zealand, People’s Republic of China,
Philippines, Thailand, and Vietnam and in any jurisdiction where CME Group is not authorized to do business or where such distribution would be contrary to the local laws and regulations.

You are advised to exercise caution in relation to the information contained herein. If you are in any doubt about any of the contents of this communication, you should obtain independent professional advice.
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Disclaimer

In Hong Kong, CME Group is not licensed to carry on business in dealing or advising on futures contracts under the SFO. This communication is for distribution in Hong Kong solely to corporations licensed by the SFC under Part \V or
authorized under Part Il of the SFO.

In Japan, this communication is for distribution solely to certain qualified sophisticated investors as set forth in the Commodities Futures Act of Japan (Law No. 239 of 1950, as amended) and the related rules, as appropriate. Other than that, the
information contained in this communication is not directed at any person in Japan and is not intended for marketing or soliciting Japanese customers to trade or use any specific CME products or services.

In the Republic of Korea, this communication is for distribution solely to “professional investors” (as defined in Article 9(5) of the Financial Investment Services and Capital Markets Act and related rules) in response to a request from such
professional investors or through a licensed investment broker.

In the People’s Republic of China, this communication is provided to the reader only and shall not be copied or redistributed within the People’s Republic of China for any other purpose. No information contained in this communication
constitutes or leads to an offer to provide or sell any financial service or product, a recommendation (express or implied) to take any action in respect of any financial product, or any investment advice or market forecast.

This communication is for distribution in Singapore solely to certain institutional investors (such as persons holding a capital markets services licence for trading in futures contracts or exempt from such requirements under the SFA), to
accredited investors and to expert investors (each as defined in the SFA).

In Vietnam, Vietnam residents may be subject to certain statutory conditions for trading on offshore platforms such as CME, CBOT, NYMEX and COMEX and not all products on CME, CBOT, NYMEX and COMEX may be permissible for trading
by Vietnam residents. Investors in Vietnam are responsible for ensuring that their trades on CME, CBOT, NYMEX and COMEX are compliant with all relevant laws applicable to them.

CME Group, the Globe Logo, CME, Globex, E-Mini, CME Direct, CME DataMine and Chicago Mercantile Exchange are trademarks of Chicago Mercantile Exchange Inc. CBOT and the Chicago Board of Trade are trademarks of the Board of
Trade of the City of Chicago, Inc. NYMEX and ClearPort are trademarks of New York Mercantile Exchange, Inc. COMEX is a trademark of Commodity Exchange, Inc.

BrokerTec Americas LLC (“BAL”) is a registered broker-dealer with the U.S. Securities and Exchange Commission, is a member of the Financial Industry Regulatory Authority, Inc. (www.FINRA.org), and is a member of the Securities Investor
Protection Corporation (www.SIPC.org). BAL does not provide services to private or retail customers.

Certain CME Group subsidiaries are authorised and regulated by regulatory authorities. Certain of those subsidiaries are required to retain records of telephone conversations and other electronic communications for a period of 5 to 7 years
where required by certain regulation, copies of which are available on request (which may be subject to a fee). For further regulatory information please see www.cmegroup.com.

Copyright © 2024 CME Group Inc. All rights reserved.
Mailing Address: 20 South Wacker Drive, Chicago, lllinois 60606
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