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Disclosure:

Options involve risk and are not suitable for all investors. For information on the uses and risks of
options, you can obtain a copy of the Options Clearing Corporation risk disclosure document titled
Characteristics and Risks of Standardized Options by calling (312) 542-6901.

Futures are not suitable for all investors. The amount you may lose may be greater than your initial
investment. Before trading futures, please read the CETC Risk Disclosure. For a copy visit
interactivebrokers.com.

Security futures involve a high degree of risk and are not suitable for all investors. The amount you may
lose may be greater than your initial investment. Before trading security futures, please read the Security
Futures Risk Disclosure Statement. For a copy visit Interactivebrokers.com.

There is a substantial risk of loss in foreign exchange trading. The settlement date of foreign exchange
trades can vary due to time zone differences and bank holidays. When trading across foreign exchange
markets, this may necessitate borrowing funds to settle foreign exchange trades. The interest rate on
borrowed funds must be considered when computing the cost of trades across multiple markets.

The Order types available through Interactive Brokers LLC's Trader Workstation are designed to help you
limit your loss and/or lock in a profit. Market conditions and other factors may affect execution. In
general, orders guarantee a fill or guarantee a price, but not both. In extreme market conditions, an order
may either be executed at a different price than anticipated or may not be filled in the marketplace.

There is a substantial risk of loss in trading futures and options. Past performance is not indicative of
future results.

Any stock, options or futures symbols displayed are for illustrative purposes only and are not intended to
portray recommendations.

*IRS Circular 230 Notice: These statements are provided for information purposes only, are not
intended to constitute tax advice which may be relied upon to avoid penalties under any federal,
state, local or other tax statutes or regulations, and do not resolve any tax issues in your favor.

Interactive Brokers LLC is a member of NYSE FINRA SIPC
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Disclaimer

Neither futures trading nor swaps trading are suitable for all investors, and each involves the risk of loss. Swaps trading should only be undertaken by investors
who are Eligible Contract Participants (ECPs) within the meaning of Section 1a(18) of the Commodity Exchange Act. Futures and swaps each 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 deposited for either a
futures or swaps 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 traders cannot expect to profit on every trade.

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 is a trademark of the Board of Trade of the City of Chicago, Inc. NYMEX is a trademark 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 communication has been compiled by CME Group for general purposes only. CME Group assumes no responsibility for any errors or
omissions. Additionally, all examples in this communication are hypothetical situations, used for explanation purposes only, and should not be considered
investment advice or the results of actual market experience. All matters pertaining to rules and specifications herein are made subject to and superseded by
official CME, CBOT, NYMEX and COMEX rules. Current rules should be consulted in all cases concerning contract specifications.

Copyright © 2022 CME Group Inc. All rights reserved
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CME Group Interest Rates

Short
Term
Interest
Rates
Contracts

& CME Group

Eurodollar Futures and Options
SOFR Futures and Options

Fed Funds Futures and Options
BSBY Futures

TIIE Futures

SONIA Futures

Swap Futures

CME GROUP PUBLIC

© 2022 CME Group. All rights reserved.

3



CME Group Interest Rates
Long Term Treasury Futures and Options
Interest 2Yr,3Yr,5Yr, 10 Yr, Ultra 10 Yr, Bond (30 YTr), Ultra Bond (30 YT)
Rates *No Options on 3 Year
Contracts Micro Treasury Yield Futures
2Yr,5Yr, 10 Yr, 30 Yr Micro Treasury Yield Futures
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Eurodollars
Any United States dollar (“U.S. dollar”) held outside the U.S. banking system.

* The price of Eurodollar futures is based on the London Interbank Offer Rate
(LIBOR) — the interest rate that banks borrow and lend funds to one another
e Eurodollar futures are based on 3-month LIBOR and are listed 10 years into the
future
* Pricing Convention: 100-Yield
* Current March 2021 Price = 99.69 Bid @ 99.695 Offer*
e Eurodollar Futures “grew up” with the Interest Rate Swap market
* Most vanilla Interest Rate swaps have been based on LIBOR
* Swap Dealers facilitate finance professionals to “swap” fixed interest rate
obligations for floating interest rate obligations
* Major Customers: Swap Dealers, Hedge Funds, Proprietary Traders, Banks

*CME Direct 12/14 @ 1:15 PM
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Eurodollars

Eurodollar Future Volume
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Eurodollar Example

cC Product Description Status  + Qty Bid Ofr Qty
GE Eurodollar Future Mar22/Sep22/Mar23 Open |+ 117 -4.5 -35 731
GE Eurodollar Future Mar22 Open [+ 7,242 99.685 99.690 24,618
GE Eurodollar Future Sep22 Open + 473 99.260 99.265 10,618
GE Eurodollar Future Mar23 Open [+ 2,155 98.790 98.795 2,597
Buy 1 Mar 22 / Sep 22/ Mar 23 Butterfly Hypothetical Price Changes
Trade at Initiation Trade at Exit P&L 22-Mar +0.1
Buy 1 Mar 22 99.6875 99.7875 0.1 22-Sep +0.05
Sell 2 Sep 22 99.2575 99.3075 -0.1 23-Mar +0.03
Buy 1 Mar 23 98.7925 98.8225 0.03
0.03
Trade at Initiation Trade at Exit P&L
Buy Mar 22/ Sell Sep 22 0.43 0.48 0.05
Sell Sep 22/ Buy Mar 23 -0.465 -0.485 -0.02
0.03

A long Butterfly position becomes profitable when the nearby spreads steepens relative to the deferred spread
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Eurodollar Example

More than half of all Eurodollar Futures executed from Jan-Nov, 2021 were done as a combo

Outri ght CcC Product Description Status + Qty Bid Ofr Qty
Calendar Spread Eurodollar Future
Futures - Bundle GE Eurodollar Future Mar22/Sep22/Mar23 Open + 117 -4.5 -35 731
. N ! 4,
ED Packs(Strlps) GE Eurodollar Future Mar22 Open 4+ 7,242 99.685 99.690 24,618
GE Eurodollar Future Sep22 Open + 473 99.260 99.265 10,618
Futures Butterfly
GE Eurodollar Future Mar23 Open |+ 2,155 98.790 98.795 2,597

Double Fly
Eurodollar Pack Spread

Eurodollar Futures Butterfly Spread is similar to an Options Butterfly Spread (+1, -2, +1)
* Buying (selling) one calendar spread against selling (buying) a deferred spread

* Buy 1 March 22, Sell 2 Sep 22, Buy 1 March 23

» Equal to Buying 1 Mar 22/Sep 22 and Selling 1 Sep 22/Mar 23
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US Treasury Futures

The market for US Treasury securities is by many measures the largest, most active debt market in the world

“Standard” Treasury Futures

+ 2,3,5,10, “Ultra” 10, 30, “Ultra 30” Tenors

« $100,000 Notional Value (2 and 3 Year are $200,000)
* Deliverable

* Quoted in terms of Price

+ Based on the “Cheapest to Deliver”

Micro Treasury Yield Futures

* 2,5,10 and 30 Year Micro Treasury Yield contracts
« Static $10 per Basis Point

» Cash Settled

* Quoted in Yield

» Based on the “On the Run”
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US Treasury Futures

cC

Product

Micro 10-Year Yield AMAILGIA

2YY

Micro 2-Year Yield Future

Micro 5-Year Yield Future

Micro 10-Year Yield Future

Micro 30-Year Yield Future

2-Year U.S. Treasury Note Future
S5-Year U.S. Treasury Note Future
10-Year U.S. Treasury Note Future
U.S. Treasury Bond Future

Dec21
Dec21
Dec21
Dec21
Mar22
Mar22
Mar22
Mar22

Description

Status

Open
Open
Open
Open
Open
Open
Open
Open

+| (4] (¥ (P (B [+ [# |+

+

Qty

101
204
403
153
2,815
46
2,136
171

Cheapest to Deliver Vs On the Run Example
10-Year Treasury Futures (CTD)

10-Year Micro Treasury Yield Futures (OTR)

3 1/8 11/15/2028

6 Years, 11 Months until maturity

1 3/8 11/15/2031

9 Years, 11 Months until maturity

CME Direct 12/15/2021

& CME Group

Bid Ofr

0.702 0.706
1.263 1.267
1.448 1.450
1.830 1.835
109'032 109'033
120290 120292
130'195 130°200
162'08 162'09

Qty

206
52
254
153
80

1,019

923

456

CME GROUP PUBLIC
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Treasury Case study #1: price movement

A trader expects sharply higher inflation news which she believes will move US Treasury
10-Year note (CT10) yields higher. In front of the indicator’s release, she buys Micro

Treasury Yield 10-Year note (10Y) futures at a level of 1.350 — anticipating the yield level to
rise post announcement.

The number is released and is higher, as she expected. CT10 yield rises to 1.452% and
she sells her position at that level.

How did our trader do?

Trade Example

Trade Price
Buy 1 10Y 1.350
Sell 1 10Y 1.452
Profit (BPS) 10.2
S10/Basis Point S 102.00

€ CME Group

CME GROUP PUBLIC © 2022 CME Group. All rights reserved. 1



Spreading the Yield Curve

Hypothetical Yield Curve Shifts
3.50%

3.00%
2.50%
2.00%
1.50%
1.00%

0.50%

0.00%

2-Year 5-Year 10-Year 30-Year

- «» = Baseline YC Flattens IR Increase

YC Steepens

AN
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Treasury Case study #2: yield curve trades (spreads)

A trader anticipates the slope of the yield curve to steepen. Selling a short maturity and buying
a longer maturity Micro Treasury Yield futures contract may facilitate that market view.

Since all Micro Treasury Yield futures contracts have the same contract size of $10.00 DV01,
the spread ratio is simply 1:1. Our trader selects selling one Two-Year (2YY) contract and
buying one Ten-Year (10Y) contract.

Trade date: sells one 2YY at 0.221 and buys one 10Y at 1.342 = 1.121 difference.
1.121 represents the yield difference (slope) between 2s and 10s. This long curve
spreads reflects the trader’s curve steepening bias.
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L C M E G rou p CME GROUP PUBLIC ©2022 CME Group. Al rights reserved.



Treasury Case study #2: yield curve trades (spreads)

Trade Example

Trade Entry Price

Sell 1 2YY 0.221

Buy 1 10Y 1.342

Differential 1.121

Trade Exit Price

Buy 1 2YY 0.230

Sell 1 10Y 1.527

Differential 1.297

Profit (BPS) 17.600

$10/Basis Point S 176.00
SUMMARY

P&L 2YY -0.009| S (9.00)

P&L 10Y 0.185| S 185.00

Total P&L $ 176.00

& CME Group
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Fed Funds Futures

Futures based on the arithmetic average of the Effective Fed Funds Rate during the
contract month

FOMC Target FF Rate: Range within which the Fed targets the overnight lending rate
between banks and other depository institutions

Fed Effective Rate: Actual rate at which banks and depository institutions loan money
to each other overnight

LA
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https://www.cmegroup.com/education/articles-and-reports/using-fed-fund-futures-to-trade-the-fomc-decisions.html

“TED” Spread

« US Treasuries Rates are generally considered the “Risk-Free” interest rate
« LIBOR (Eurodollars) act as a proxy for a AAA-rated credit

Therefore, there generally exists a credit premium in LIBOR versus Treasury rates
The Treasury vs Eurodollar (“TED”) spread is a popular way for market participants
to hedge or assume a position on this credit premium. Rather than trading two (or
more) points on the yield curve, this trade represents a view on the difference

between the risk-free rate and a highly rated credit.

Generally, this difference widens during times of economic distress

4
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“TED” Spread
FRED -~/ — ospread
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Source: Federal Reserve Bank of St. Louis

fred.stlouisfed.org

3 Month Libor vs 3 Month T-Bill

Source: Federal Reserve Bank of St. Louis, TED Spread [TEDRATE], retrieved from FRED, Federal Reserve Bank of St. Louis; https://fred.stlouisfed.org/series/TEDRATE, December 15, 2021

CME Group
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What is SOFR?

/
//
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™

TREASURY REPO
TRANSACTIONS

« SOFR is the ARRC endorsed
designated fallback rate for
USD LIBOR

« Secured Overnight Financing Rate is a
benchmark underpinned by overnight US
Treasury repo transactions that total
approximately $900 billion per day

» USD Libor will cease to be produced after 30t

June 2023 per announcement from IBA and FCA
on March 5t 2021.

€ CME Group

CME GROUP PUBLIC

TRANSACTION DAILY SOFR
I I I I I I I WEIGHTED == | BENCHMARK
MEDIAN REPO RATE VALUE

© 2022 CME Group. All rights reserved.
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SOFR 2021 & Beyond

* MARS
» Cessation and last
publication dates for
‘representative” LIBOR
announced.
* End of 2021 for CHF,
EUR, GBP and JPY.

* End of June 2023 for
usbD

* MAR 29

* CME Rulebook updated
to include fallbacks for
Eurodollar futures and
options

€ CME Group

Year End

Milestones

* DEC 31

 Last Publication Date
for CHF, EUR, GBP,
JPY, and USD (1
Week & 2 Week)

* US Bank Regulators
and UK FCA
guidance on no new
USD LIBOR trades in
effect (limited
exceptions)

« JAN 10
« SOFR-ED Reduced

Tick Inter-

* JUN 30
* Major USD LIBORs

Commodity Spread

Launch

CME GROUP PUBLIC

Last publication

date

© 2022 CME Group. All rights reserved.

19



SOFR Ecosystem: Cleared OTC Swap Activity
* SOFR Average Daily Trade Count (ADTC) of 197 in November was 32% of total USD ADTC

« $124B in SOFR swaps cleared in November, representing a 45% increase vs. October

» Record activity for fourth straight month

» $7.0 225 a—)'
c
i = Avg. Daily Notional Volume (LHS) == Avg. Daily Trade Count (RHS) &
= Q
m $6.0 200 8
=
175
$5.0
150
$3.0 100
75
$2.0
50
1.0
$ 25
$0.0 0

Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21 Oct-21 Nov-21
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Fallback Flow Chart — Eurodollar Futures and Options

Eurodollar Eurodollar
Futures Options

ED F&O Fallback

SOFR Options Non- B =l
Step 1 Standard Strikes SIF SO
1 Time Conversion: Spread Adjustment

SR3 Price = ED Settle + ISDA
Spread Adjustment

- Positions allocated to Standard Options

Step 2 valuation methodology
nearest standard SR3 {4 of contracts,

Options strike(s) premium, Greeks etc.)

3-Month
SOFR Options

*steps 1 and 2 are concurrent

3-Month

SOFR Futures

https.//www.cmegroup.com/education/files/webinar-fallbacks-for-eurodollars.pdf

& CME Group
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Mechanical link between SOFR and Eurodollar futures established

ISDA spread embedded in CME fallback protocol
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SOFR Futures Record Activity

Q4 SOFR ADV is 271k (up 2.2x in just 8 weeks and +292% vs. 4Q 2020) Open Interest higher than 1.6 Million as of 11/30
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Growth in SOFR Futures Participation and SOFR-Linked Activity

SOFR/ED ADV
» SOFR-Linked Eurodollars include SEP23 and

2019 | 2020 | 302021 | 4Q-2021 beyond contracts

1.3% 2 59 5 6% 8.9% - SOFR-Linked ADV of 1.6M YTD up 326% YoY

- SOFR-Linked Ol of 18.1M represents 36% of STIR Ol
SOFR Futures ADV as % of Eurodollar Futures ADV

10.00%

9.00% * SOFR participants represent 93% of ED Futures
8.00% activity YTD
7.00%
6.00%
5.00% . .
4.00% + 700+ Global Participants
3.00%
2.00%
;ggj « LOIH: Record 225 at 23 Nov. 2021, vs. 160 in
. 0
January
&) &) &) &) Q Q \) Q N N N N
S S S S S S
N o W N XN X
o OO & 66 O ¢ o6 oo G
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SOFR-ED Inter-Commodity Reduced-Tick SOFR vs. Eurodollar
Spread Activity Surges Inter-Commodity Spread (ICS)

SR3-ED Inter-Commodity Spreads
60,000 « Launching on January 10", 2022, for contracts beginning
with Sep 2023*

50,000
(]
5
S 40,000 - Reduce friction by switching Eurodollars into SOFR at ISDA
= fallback spread
T 30,000
a
()
(@]
© 20,000 th . -
g « 1/10™ basis point increments
10,000 I I I
o mul_.__. = I s I 11 I I + Substantial margin offsets as high as 85%
§ 855355393823 08658355539883
SL=<I<sSS5 P20 za-5uL=<=s5"2n0=
2020 2021
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Where We Are in SOFR Options?

» SOFR Options replicate all expiries and strikes of Eurodollar Options

» Market-validated clear fallback links in CME Rulebook

 Eurodollar Options Very Strong at Q4 ADV of 1.42M is up 156% YoY

» Options on SOFR linked Futures: ADV of 486k YTD (+562% YoY), Ol of 11.2M (+218% YoY)

* In Q1 2022, we will introduce a new exchange recognized user defined spread (UDS) that will allow
trades between ED & SOFR options at a reduced premium increment. Current functionality allows these
ICS at standard tick increments.
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