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Eris® SOFR Swap Futures Help Leveraged Investors in Today's Interest Rate Market

Effective interest rate risk management can often drive success or failure for leveraged investors. Fortuitously, CME Group has Eris
SOFR swap futures for investors to easily meet the many challenges in today's dynamic interest rate market. From aggressive
FOMC rate hikes from near zero percent to over five percent; cessation of LIBOR at the end of June 2023; and evolving banking
events; challenges abound. Complicating matters further, interest rate volatility also moved to a higher plateau, driving margin
requirements and capital usage higher as well. Correct product selection can improve hedging robustness and capital efficiencies.

REITs - Leverage, Cap Rates, and Returns

Real Estate Investment Trusts (REITs) are traditional leveraged investment vehicles that must focus on their interest rate hedging
needs. REITs use investor funds as well as borrowed monies to purchase real estate assets. The difference in earnings on the assets
and the expenses of the debt liabilities is returned to the investors. Getting both the balance of the amount of debt and the cost of
the debt is critical to the success of a REIT structure. According to Nareit, a well-known REIT research and data organization, the
debt to market asset ratio is at its long-term average of 35%, but has been known to be close to 40% a few years ago.

Nareit also noted that many REITs "termed-out” their liabilities, but a considerable amount of floating rate debt remains and
roll-down of the existing liabilities to shorter maturities requires new interest rate risk management to manage the growing gap
between the longer-dated assets and the shorter duration on the liabilities.

When REIT operating revenues are high on the operating assets, it is possible to absorb higher interest rate expenses on the
liabilities. The standard measure for REITs is called a cap rate, which is the ratio of the net operating income of a property to the
asset value of that property. With asset prices increasing and costs rising, cap rates have been depressed since 2019. While they
have improved from their lows in 2022, worryingly low cap rates have recently recovered but turned lower again. There are a variety
of complex factors that drive cap rates and many of them are not immediately controllable.
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Exhibit 1: Nariet All Equity REIT Cap Rates Turn Lower Again

Source: Nariet

Between the rapid rise in interest rates and the decrease in cap rates, returns on REITs have been impacted. The key inflection
point seems to have been when five-year yields rose above 2.5% in early 2022. For roughly the past year, returns and interest rates
have been highly negatively correlated. Since interest rates have more available tools to effectively hedge compared to managing
cap rates, focusing on improving interest rate risk management should effectively help REITs and other leveraged investors.

For leveraged investors, use of capital is an important consideration when it comes to hedging. While interest rate swap usage
closes the duration gap between short-term variable funding (liabilities) and medium- to long-term asset durations, these hedges
require posting of maintenance margins with their FCMs, using up precious capital. Higher levels of leverage will require more
hedges, increased margin, and a greater constraint on capital. Additionally, investors will typically maintain a liquidity buffer in
marketable or pledgeable assets, to meet near term variation margin calls on these hedges. So, it is important to consider the
margin required when making a choice of hedging instrument.

Exhibit 2: Higher Rates, Impact Capital Usage and Returns

Source: FRED Database



Eris Futures Ideally Suited to Leveraged Investor Hedging

Eris SOFR swap futures, which accurately replicate their equivalent underlying swaps, are an attractive instrument for leveraged
investors to consider. Not only are they simple and accurate presentations of a swap, but being listed futures, they are easily
accessible to anyone with a futures trading account. Furthermore, the trading and margin model associated with futures is ideally
suited to REITs and other leveraged investors as electronic central limit order book or privately negotiated block trading provides
deft an anonymous trading and maintenance margins are approximately half that of cleared swaps. Listed futures are generally
margined with a one-day or two-day margin period of risk (MPOR) given the standardized nature of the instruments, while over-
the-counter (OTC) derivatives are generally margined with a five-day MPOR when cleared.

For leveraged investors, liquidity is critical. Reductions of encumbered margin by 50%, when using Eris SOFR compared to cleared
OTC swaps, increases investor liquidity. This return of margin provides for further cash buffers or the ability to increase leverage
and returns as needed. These investors include real-estate investment trusts (REITs), private equity partnerships, proprietary trading
firms, and leveraged portfolio products such as collateralized debt (CDOs) or loan (CLOs) obligations. Given the gearing these
financial structures use to obtain their returns, small improvements in hedging efficiency, and reducing the capital deployed to hold
these hedges can multiply returns.

Eris instrument cash flows pass through a single account unit. OTC swaps require significant operational and accounting
reconciliation processes. Eris contracts remove such complexity with contract price capturing all components of the swap's value.
This elegant simplification means that periodic reporting (10Q's, 10K's, and tax returns) and cash reconciliation (the futures account)
controls and operational and financial risk mitigation is reduced in the Eris design and many processes can be automated.

Eris SOFR Futures Overview

Eris futures are very simple instruments to understand. Listed quarterly during the March, June, September, December listing cycles,
an Eris futures will have a specific coupon that is similar to that of a SOFR curve at the same maturity point, set through a process
known as the "market agreed coupon” or MAC rate. The economics of a swap are neatly captured in Eris futures and as the level of
rates moves, the value of the instrument will change, such that the effective yield on the instrument remains at-market. Benefits
include price transparency as listed futures products, standardization, reduction of bilateral counterparty risks, and significant
margining benefits.

Additionally, rather than expire and settle into a swap, common to traditional futures products, Eris contracts are financially
cash-settled against SOFR as accrual instruments over the entire life of the underlying swap. This means that Eris futures do not
expire on their IMM swap effective dates, instead the swap begins to accrue through the price of the contract. This provided a
crucial additional benefit to Eris, making them eligible for accrual accounting uses, such as hedge and tax accounting.

Use Eris Futures like Swaps

Eris futures exist as futures for the full underlying tenor of the swaps they replicate rather than expiring quarterly like typical futures,
enabling as-realized tax treatment, which is widely preferred by REITs and traditionally reserved for interest rate swaps, rather than
futures.

For example, a REIT can take a short position (pay fixed, receive O/N SOFR) in a 10-year Eris SOFR September 2023 (YIYU23)
contract in August 2023 and hold it until its maturity in September 2033, or liquidate the position at any point prior to the
September 2033 maturity date. Generally, the "on-the-run” forward starting contracts trade actively in the central limit order book
(CLOB), while the "off-the-run" contracts, in accrual, trade either via privately negotiated block or with CLOB liquidity generated by
an RFQ.

If accrual accounting treatment is desirable when applying an Eris contract as a financing hedge, as is commonly utilized by REITs
for their swaps (where they earmark swap positions as IRS §1221 tax hedges) then the IRS §1256(e) exemption from default IRS
§1256(a) capital tax treatment of futures may be applied. Facilitating this treatment is the daily publication of Eris futures price
components. While the full mechanics of the Eris futures price can be seen in this white paper, the general concept is straight
forward, and elegantly illustrated in Exhibit 3.
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Exhibit 3: Eris® SOFR Swap Pricing Simplicity

Source: CME Group, Eris

The daily availability of these A, B, and C price components (including clean, A, and B accrual adjusted price components) allows
reporting users to separate Eris position gains or losses into i) coupons, which are treated as income/expense for the reporting
period, and ii) changes in swap Net Present Value (NPV), which would be treated as unrealized gains or losses (or Accumulated
Other Comprehensive Income/AOCI) for the reporting period and flowing to income in future years.

In a nutshell, Eris contracts deliver all the benefits of exchange listed products, while providing the ability to assign Eris positions as
medium- to long-term hedges.

Eris futures on SOFR rates are offered for 11 different tenors, one year through 30 years, and unlike traditional futures, which expire
quarterly, Eris contracts remain listed futures for the entire life of the underlying swap.

Exhibit 4: Live Eris® Swap Par Rate Curve

Source: Eris. Data as of June 5, 2023.

Prices for Eris futures can be viewed on the Eris live markets landing page and theoretical mid prices of off-the-run contracts that
are past the effective date of the swap and accruing may be viewed on the Eris contract lookup tool. These off-the-run mid prices
are derived from a curve that is calibrated to reprice the mid prices of the executable prices of the current on-the-run, front
contracts that are quoted and trading on CME Globex. Live executable pricing and clarity of risk via DVO1 make execution and
management of interest rate risk very easy with Eris SOFR contracts.


http://www.erisfutures.com/live
http://erisfutures.com/contractlookup

Exhibit 5: Live Eris® Futures Prices

Source: Eris. Data as of June 5, 2023.

OTC swap valuations require strong discipline, rigorous operational standards, and can have many permutations that one needs to
clearly understands to fully value the nuances of both typical and bespoke interest rate swaps. By contrast, the standardization of
quarterly listings and complete valuation standards of Eris futures make daily settlement valuations much easier and less subject to
misunderstanding. In a manner like how cleared OTC swaps are valued, the entire catalog of on-the-run and off-the-run (past the
swap effective date and accruing) Eris SOFR contracts are valued on a SOFR discount curve that is calibrated to re-price the 3:00
p.m. EST order book mid prices of Eris SOFR contracts.

Transparency, CLOB trading, ease of pricing, and removal of bilateral counterparty risks are present for a margin effective interest
rate product. The ease of Eris futures is made more evident when using the contract lookup tables that provide a further refined
view of markets, Eris component prices and maintenance margin. For example, the Five-Year Eris SOFR futures for September 2023
is shown in Exhibit 6. There you can see all the key details of the contract's price, markets, liquidity, risk, and margin. Notably, one
may view where the market is valuing the NPV of the underlying five-year (9/20/23-9/20/28) 3.75% fixed vs. overnight SOFR swap.
Additionally, with a notional amount of $100,000 and a margin amount of $1,550, the margin percentage is currently 1.55%. With
comprehensive risk and pricing analytics combined with executable levels for Eris SOFR swap futures, the pre-trade to execution
function is vertically integrated for simple execution. Furthermore, executing Eris SOFR swap futures on Globex or via block trades
provide executional benefits compared to OTC swaps. One example is the anonymous nature of trading that reduces information
slippage and improves market impact. With so many benefits, Eris swap futures are a growing leader in the leveraged investor
community.

Exhibit 6: Eris® Swap Pre-trade Analysis and Margin Disclosure

Source: Eris. Data as of June 6, 2023..
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Margin Benefits of Hedging with Eris® SOFR Swap

Materially lower margin requirements between cleared OTC swaps and Eris swap futures give investors two valuable choices: hold
a larger cash buffer or allocate more funds to investments. Current margin levels are presented below.

Exhibit 7: Hedging Instrument Margin Requirements

HEDGING INSTRUMENT/
TENOR 5Y 7Y 10Y

OTC SWAP MARGINS DETERMINED 310% 4.00% 5.20%
BY CME CORE MODEL

ERIS SOFR MARGINS PUBLISHED IN {459, 175% 2.53%
CME SPAN MARGIN TABLES

Source: CME Group. Margin Calculations are subject to change.

- Exhibit 8 illustrates the impact of reduced margins. Assume a hypothetical leveraged investor has $100 million of investments. For
simplification we are agnostic to the capital formation methods such as debt versus equity or leverage. The investor determines
that his portfolio has a duration similar to a 3.5 UMBS TBA 30-Year futures that requires a seven-year hedge and assesses using a
seven-year OTC swap or seven-year Eris SOFR position in a notional equivalent to the asset notional; $100 million.

Example 1

Investor increases assets invested by over two percent. The lower margin levels for Eris SOFR compared to the equivalent cleared
OTC swap results in more cash available for investment when using Eris SOFR.

Example 2
+ Whether hedged with cleared OTC swaps or Eris SOFR, the investor carries the same amount of total invested assets.

- Lower margin levels for Eris SOFR compared to the equivalent cleared OTC swap results in a much larger cash buffer using Eris
SOFR. This acts as a valuable liquidity buffer against adverse price movements in the invested assets.

Exhibit 8: Eris® SOFR Swap Future Hedging Example

Source: Source: CME Group, Eris

Bringing It Together

CME Group offers Eris SOFR Swap futures contracts to help clients like REITs effectively manage their critical interest rate risk. With
ease of access, low margin costs, simple and accessible analytics, transparent and efficient execution, Eris® SOFR Swap futures are
the hedging tool of choice for leveraged investors.



Appendix: Eris® SOFR Swap Futures: Contract Specifications

EXCHANGE LISTING
TRADING HOURS
CONTRACT SIZE

CONTRACT
STRUCTURE

CONTRACT
LISTINGS

CONTRACT CODES

TENORS
CONTRACT PREFIX

CONTRACT SUFFIX

TRADING
CONVENTIONS

CONTRACT
EFFECTIVE DATE
FIXED RATE

FLOATING RATE

RATE PAYMENT
FREQUENCY

ACCRUAL PERIODS

DAYCOUNT
CONVENTION

PAYMENT DATES
HOLIDAY CALENDAR

CASH FLOW
ALIGNMENT DATE
("CFAD")

CONTRACT
MATURITY DATE

LAST TRADING DAY

CBOT
Globex trading hours (5:00 pm CT to 4:00 pm CT, Sunday to Friday)
1 contract = $100,000 notional for all tenors

Contracts embed the exchange of receiving fixed annual amounts, versus paying annual floating amounts. The
annual floating amounts are determined from the daily compounded SOFR fixings during each Accrual Period

Quarterly IMM Effective Date Contracts (3rd Wednesday of March, June, September and December each year),
listed [9] months prior to the Contract Effective Date

6-character alpha-numeric codes, made up of a 3-character prefix representing the contract tenor, and a
3-character suffix representing the Contract Effective Date

1Y 2y 3Y 4Y 5Y 7Y 10Y 2Y 15Y 20Y 30Y
YIA YIT YIC YID YIW YIB YIY Ml YL YIO YIE

3-characters: 1 character IMM Effective Month (Mar, Jun, Sep, Dec: H, M, U, Z), followed by a 2-digit effective
year (e.g. YIWZ20 = Dec'20 Eris SOFR 5Y, maturing Dec'25)

Long Futures Position Holder: Fixed Rate Receiver, Floating Rate (SOFR) Payer Short Futures Position Holder:
Fixed Rate Payer, Floating Rate (SOFR) Receiver

The quarterly IMM date for the respective contract

Fixed interest rate, set to mirror the Sifma SOFR MAC rates, as published by CME Group
USD-SOFR-COMPOUND

Daily compounded interest rate determined from SOFR fixings during the Accrual Period
d = total days in the payment period

> . SOFR,*n 360
H(I'T')'II' d

=1

SOFRi = SOFR fixings during the interest period

ni = number of interest accrual days for the SOFRI fixing period

* Supplement 57 to the 2006 ISDA Definitions published on May 16, 2018
Annual, for both Fixed and Floating Rates

Annual periods commencing on the Contract Effective Date, to each subsequent annual calendar date
thereafter, aligned with the Cash Flow Alignment Date (CFAD), subject to adjustment in accordance with the
Modified Following Business Day Convention

Actual/360

2 business days following each Accrual Period end date
US Government Securities Market (Sifma)

Date used for aligning fixed and floating Accrual Period end dates and determining the contract Maturity Date
The Cash Flow Alignment Date (CFAD) is determined by adding the tenor in years to the Effective Date, and
may fall on any calendar day, including weekends and holidays.

e.g. an Eris SOFR Future with an Effective Date of 12/16/2020 and a tenor of 3 years implies a Cash Flow
Alignment Date of 12/16/2023, the calendar date 3 years following the Effective Date. Although 12/16/2023 is a
Saturday, this date is still used to align annual Accrual Period End Dates. As 12/16/2023 is a Saturday, the final
Accrual Period End Date rolls to Monday 12/18/2023, in accordance with the Modified Following Business Day
Convention

The final payment date, which is 2 business days following the final Accrual Period End Date

2 business days prior to the contract Maturity Date
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1. IRS §1256 instruments by default are marked-to-market and taxed annually as 40% short-term/60% long-term capital gains.
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only. The views in this report reflect solely those of the author and not necessarily those of CME Group or its
affiliated institutions. This report and the information herein should not be considered investment advice or the
results of actual market experience.
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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. 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.

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.
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