Short-Term Interest Rate (STIR)
Intercommodity Spreads on Globex

Including the Eurodollar — Fed Funds Spread,
and spreads involving SOFR Futures
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CME Group Short Term Interest Rate Inter-Commodity Spreads
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Spread Weightings
. Fed Funds and 1-Month SOFR Futures are $41.67 DV01 contracts

Eurodollars and 3-Month SOFR Futures are $25 DV01 contracts

+ To balance DVO01 weighting, spreads between instruments with different DVO1s will be weighted to
have 6:10 leg ratios to balance the corresponding $41.67 : $25 DV01s

* For weighted spreads, Legs are arranged to match exposures between IMM dates: 1 quarterly
Eurodollar or 3-Month SOFR Future spread against the next 2 Fed Fund or 1-Month SOFR Futures
contract months (i.e. 3 April FF + 3 May FF vs. 10 March ED)

(é)l(c;k;sgéymbol ;F/)r:i?(;jl Im\r()/lll\led Front Leg Back Leg Leg Ratio Launch Date
ZQJ8K8-GEHS8 EF No Fed Funds Eurodollars  (3+3) : 10 March 12
SR3H8-GEHS8 IS Yes SOFR 3-Month Eurodollars 1:1 May 7
SR1H8-ZQHS8 IS Yes SOFR 1-Month Fed Funds 1:1 May 7
SR1J8K8-SR3H8 EF No SOFR 1-Month  SOFR 3-Month (3+3) : 10 May 7
ZQJB8K8-SR3H8 EF No Fed Funds SOFR 3-Month (3+3): 10 May 7
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STIR Spread Pricing Examples

Pricing Conventions

Spread quoted as the yield difference between the component rates, closely
mirroring OTC market conventions

Spread Price = (Average Front Leg Price) — Back Leg Price
Spread Price = Back Leg Implied Rate* — (Average Front Leg Implied Rate)

Leq Prices

April May

ZQH8  98.455 ZQJ8 98.450 | ZQK8  98.435
SR1IH8 98.550 | SR1J8 98.500 | SR1K8 98.500
GEH8  98.245
SR3H8 98.330

Spread Prices

Globex Symbol Front Leg Back Leg Ratio Spread Price \_Nlth

Example Above Leg Prices
ZQJ8K8-GEHS8 Fed Funds Eurodollars (3+3) : 10 0.1975
SR3H8-GEHS8 SOFR 3-Month Eurodollars 1:1 0.0850
SR1H8-ZQH8 SOFR 1-Month Fed Funds 1:1 0.0950
SR1J8K8-SR3H8 SOFR 1-Month SOFR 3-Month  (3+3): 10 0.1700
ZQJ8K8-SR3HS8 Fed Funds SOFR 3-Month ~ (3+3): 10 0.1125

* “Implied Rate” means the reference rate R implied by the 100-R quoting convention
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STIR ICS Blocks

STIR Block Rules:
http://www.cmegroup.com/rulebook/files/cme-group-Rule-526.pdf

In Short Term Interest Rate futures, inter-commaodity futures spreads may be
executed as block trades provided the sum of the legs of the spread meets the
larger of the threshold requirements for the underlying products. For example,
the minimum quantity thresholds for One-Month Eurodollar and Eurodollars
during ETH are 200 and 2,000 contracts, respectively. Therefore, a block trade in
the One-Month Eurodollar/Eurodollar spread can be executed provided the sum
of the legs is at least 2,000 contracts.

Specifications for Inter-Exchange Blocks:

Participants may conduct blocks between spread instruments on different
exchanges (i.e. CME and CBOT) and beginning September 2018 these can be
submitted to ClearPort as a single transaction.
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STIR Analytics Tools

« STIR Spreads Tool: www.cmegroup.com/stiranalytics
« Displays synthetic price history, end-of-day settlement, and implied rates
» Will be enhanced to include SOFR spreads after launch

Short Term Interest Rate Analylics

|Selﬁngs N | | Date Range ~~ | CMEGreup Spread Definition
SPREADS
SPREAD PRICE = (AVERAGE FF PRICE) — ED PRICE Eurodollar vs. Fed Fund Spreads
SPREAD PRICE = ED RATE - (AVERAGE FF RATE)
[ euroooLLars [ ] Feo Fukps — HBJBKB —— MBNS8Q8 —— UBVBXE — ZBF9.GY
SYMEOL DTE LAST CHG RATE 50,00
EDHS 6.54| 97.8375 -0.0150 21625
FFJ8 49.00 983400 0.0000| 1.6600 45.00
FFK8 80.00| 983250 -0.0050| 1.6750 ’
B HB:JEKE 49,5000 4.2500 49,5000
EDM3 o97.54| 977150 -0.0150 232850 £ 40.00
FFN& 14100 981450 0.0000  1.8550 E
FFQ& 17200 981150 0.0000  1.8350 2
[~}
B wme:Ns:Qs 41,5000  1.5000  41.5000 S 3500
=
EDUS 188.54| 97.6100| -0.0150,  2.3900 v
FFV3 233.00| 979700 -0.0050| 2.0300 = 30.00
FFx3 263.04 979500 0.0000) 20500 -
B us:ive:xs 350000 1.2500 350000 E
v 25,00
EDZ8 27958 97.4700 -0.0100| 25300
FFF9 325.04| 97.5350| -0.0050, 2.1650
FFGo 353.04| 97.3150| -0.0050, 2.1850 20.00
B zZsFxGo 365000 05000 355000
15.00
13 26 Jan & 16 22 29 Feb 12 m 26 Mar
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Spread Design for “EF” Spread Type

Design Principles Expiration ~ FedFunds  Eurodollar
- Fed Funds vs Eurodollar ICS: 10:6 ratio achieves

Month Leg Quantity Leg Quantity

DVO01-neutrality. $250 per basis point on both sides Mar?h w0
of the spread Al °
- Spread weights = 10 x (3+3) for ED, x (FF,+FF;) e ’
June

- Legs arranged to match exposures between IMM
dates, 1 quarterly Eurodollar Future spread against
the next 2 Fed Fund Futures contract months

DVO01/Contract $41.67 $25.00

Total DVO1 $250.02 $250.00

PrICIng Conventions Example Trade Structure, Buy 1 Spread

Spread quoted as the yield difference between BrodletActon G T RGN T e
the LIBOR and Fed Funds Rate, closely

. . . Eurodollar Sell 10 Mar 98.245
mirroring OTC market conventions

Fed Fund Buy 3 Apr 98.450

Fed Fund Buy 3 May 98.435

Spread Price = (Average FF Price) — ED Price
Spread Price = ED Rate — FF Rate

19.75 basis points
(98.450 + 98.435) — 98.245
2

Prices as of December 13, 2017 settlements

Trade spread
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Implementation Details for Eurodollar-Fed Funds

Launch Date

Expiry Months
Listed

Min. Tick Increment

Match Algorithm

Implied Matching

Product Group

Transaction Fees

Market Data

Blocks

March 12, 2018

Nearest 4 Quarterly Months (those in the Mar, Jun, Sep, Dec schedule)
e.g. on launch there will be spreads vs. EDH8, EDM8, EDUS8, and EDZ8

0.25 basis point

Pro-Rata

The ED-FF spread will not be implied with the outright Eurodollar and Fed Fund Futures books

ZQ

Like most spreads at CME Group, the trade is broken down into legs post-trade inside clearing (and on position
statements), and fees are therefore assessed on the leg-level rather than on the spread itself. Fees will reflect
any relevant memberships, i.e. a participant that is a member of CME but not CBOT would pay the member rate
for the Eurodollar Futures legs and the non-member rate for the Fed Fund Futures legs.

Market Data for the spread will go down CBOT Market Data channel 348 (Market Segment ID 82). Participants
with access to this channel will therefore have access to the spread.

Participants may conduct blocks between Eurodollar Futures and Fed Fund Futures, but will need to submit the
trades to ClearPort as 2 separate transactions. Accordingly, transactions will need to meet the threshold for both
products separately (e.g. 4,000 ED vs. 2,400 FF).

X| CC Product Description Status  +  Qty Bid Ofr Qty

— STIR Futures

% ZQ/GE 30 Day Federal Funds Future/Eurcdollar Future +3 20 Jull8-Augl8, -10 GE Junl8 [AVG] Open = 25 ) 0.2950 0.3000 @ 10

150 €) 0.2925 0.3025 ™ 25
0.3050 % 150
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Trading Symbols: Fed Funds vs. Eurodollar ICS

Platform Symbol Example

CME Symbol

Fidessa

Trading Technologies

Bloomberg

ZQJ8K8-GEHS

ZQ_SZQJ8KS GEHS.CB
ZQ|GE

FFED Comdty <GO>

Finding the Spread on CME Direct

Tab name

Search

Product category
Product

Sort by

Show

(SOFR/STIR |
|EQ | Venue
STIR Spreads | - Strategy
Interest Rates (CBOT) Term type
Fed Fund
Terms

Invoice Swaps

Swap Futures

Available Ttems

US Treasuny
Interest Rates (CME)

Eurcdollar

SOFR

|ExchangE

Al

|v|

|AII

|v|

|AII, out |v| |5 Years

Selected tems

- SONIA

ﬁ 1-Month SOFR/Fed Fund Future Spread 1:1 (5R1/2())
-l 1-Month SOFR Future
-l 3-Month SOFR Future

e I_hAanth COERCuradallar Eidore Garead 14 (CR20EE

Roll
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Comparison with OTC Mar

The below chart shows that the ED-

P&L on a comparable OTC position

kets

FF Futures Spread would closely track the

LIBOR/Fed Fund Spread Trade
Daily P&L on Long $25k DVO1

$200,000

$100,000

$0

1/1/2017 2/1/2017

-$100,000
——OTC FRA vs. OIS

“$200,000  _Ep FF Futures Spread

-$300,000

-$400,000

-$500,000

-$600,000

Futures Position

Short 1,000 EDM7

Long 300 FFN7; 300FFQ7
Opened on 1/5/2017

4/1/2017 5/1/2017 6/1/2017

OTC Position

PAY FRA, eff. date 6/21/2017, end date 9/21/2017
REC OIS, eff. date 6/21/2017, end date 9/21/2017
Both legs struck at par on 1/5/2017, $996M notional
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Resources

For more information, contact the Interest Rate Products team:

Interest Rates Team InterestRates@cmegroup.com
Ted Carey 312-930-8554 Ted.Carey@cmegroup.com

Kim Eyers 312-559-4992 Kim.Eyers@cmegroup.com

Mark Rogerson +44 20 3379 3795 Mark.Rogerson@cmegroup.com
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Disclaimer

“CME Group”, “CME Europe” and “CME Clearing Europe” are brands of CME Group Inc. and its subsidiaries, members of which include Chicago
Mercantile Exchange Inc., CME Europe Limited, CME Clearing Europe Limited and CME Marketing Europe Limited.

Exchange traded and Over-The-Counter (OTC) derivatives are not suitable for all investors, and involve the risk of loss. Exchange traded and OTC
derivatives are leveraged investments, 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 for an exchange traded or OTC derivative position. Therefore, traders should only use funds that they can
afford to lose without affecting their lifestyles. And only a portion of those funds should be devoted to any one trade because they cannot expect to
profit on every trade.

CME Group is the trademark of CME Group, Inc. The Globe logo, Globex® and CME® are trademarks of Chicago Mercantile Exchange, Inc.
CBOT® is the trademark of the Board of Trade of the City of Chicago Inc. NYMEX, New York Mercantile Exchange, and ClearPort are trademarks
of New York Mercantile Exchange Inc. COMEX is a trademark of Commodity Exchange Inc. All other trademarks are the property of their
respective owners. The information within this presentation has been compiled by CME Group for general purposes only. Although every attempt
has been made to ensure the accuracy of the information within this presentation, CME Group assumes no responsibility for any errors or
omissions. Additionally, all examples in this presentation are hypothetical situations, used for explanation purposes only, and should not be
considered investment advice or necessarily the results of actual market experience. All data is sourced by CME Group unless otherwise stated.

All matters pertaining to rules and specifications herein are made subject to and are superseded by official CME, CBOT, NYMEX, CME Europe,
CME Clearing Europe and CME Group rules. Current rules should be consulted in all cases concerning contract specifications. This communication
does not constitute a Prospectus, nor is it a recommendation to buy, sell or retain any specific investment or to utilise or refrain from utilising any
particular service. This communication is for the exclusive use of Eligible Counterparties and Professional Clients only and must not be relied upon
by Private Clients who should take independent financial advice. Circulation should be restricted accordingly.

CME Europe Limited is a Recognised Investment Exchange (RIE) recognised and supervised by the Financial Conduct Authority in the United
Kingdom. CME Clearing Europe Limited is a Recognised Clearing House (“RCH”) recognised and supervised by the Bank of England. CME
European Trade Repository is a business name of CME Trade Repository Limited, a registered trade repository under EMIR supervised by the
European Securities and Markets Authority. Globex Markets Limited is authorised and regulated by the Financial Conduct Authority.

Chicago Mercantile Exchange Inc. is a Recognised Overseas Clearing House (ROCH) recognised by the Bank of England. Chicago Mercantile
Exchange Inc., Board of Trade of the City of Chicago and the New York Mercantile Exchange are Recognised Overseas Investment Exchanges
(ROIE’s) recognised by the Financial Conduct Authority.Issued by CME Marketing Europe Limited. CME Marketing Europe Limited (FRN: 220523)
is authorised and regulated by the Financial Conduct Authority in the United Kingdom.
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