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 Libor as we know it is going away the end of 2021.

 Is this another false alarm or will this timeline be extended?

 The Federal Home Loan Banks have been mandated by the Federal Housing Finance Agency (“FHFA”) to 
cease purchases of Libor-indexed products with maturities past Dec. 31, 2021 and cannot enter into Libor-
based transactions involving advances, debt, derivatives or other Libor products with maturities after Dec. 
31, 2021 as of March 31, 2020.

 This cessation of advances on Libor-based loans and securities could potential cut funding for member 
banks, credit unions and insurance companies due to the exclusion of certain residential ARM loans and 
pools, Agency CMOs, and other types of floating-rate loans and securities typically used as collateral for 
advances.

 Fannie Mae and Freddie Mac announced on February 5, 2020 that they will stop accepting delivery of 
LIBOR adjustable rate mortgages by the end of 2020.  They will begin to accept SOFR adjustable rate 
mortgages at some point later in 2020.

The LIBOR Problem

Timing & Early Impact
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 The Department of Financial Services who oversees NY Insurance companies has issued a Dear CEO letter 
titled “Request for Assurance of the Preparedness of LIBOR” in December 2019 with a February deadline.  
Due to “numerous requests to extend the time to respond” the deadline has moved to late March 2020.

 The Bank of England has set a deadline of the 3rd quarter of 2020 to end new issuance of LIBOR linked 
debt.  Further, the BOE said that it would not lend against LIBOR collateral issued after this deadline.

 On February 27th, the FCA issued a “Dear CEO” letter to all UK regulated fund managers instructing them 
to “take proactive steps” to switch their holdings of bonds and derivatives away from LIBOR by 
September of this year and to cease purchases of LIBOR indexed products that mature after 2021.

The LIBOR Problem

Timing & Early Impact (continued)
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 So LIBOR is going away, how big of an issue is it?  

 There are an estimated $200 to $300 trillion in LIBOR indexed assets.

 New loans, bonds and derivatives could be made to reference SOFR (but so far most have not).  

 Older loans, bonds and derivatives may not have robust LIBOR transition language…or any at all.

 How many of these legacy instruments will be outstanding after 2021?

The LIBOR Problem

New Issue versus Legacy Exposures
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 There are a large volume of 
Libor referenced instruments 
expected to remain outstanding 
after the expiration of Libor.  

 Sizable instrument types with 
the most potential for variation 
after Libor’s discontinuation 
include:

 OTC derivatives are the
largest by notional balance

 Non-securitized mortgage
loans

 Non-syndicated business
loans

 Non-securitized commercial
real estate loans

The LIBOR Problem

Libor Exposure After BBA Ends Mandatory Submissions

Alternative Rates Reference Committee, The Alternative Reference Rates Committee, March 2018 at p. 2
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 For the legacy LIBOR indexed loans, bonds and derivatives what types of transition language is commonly 
seen for the scenario where LIBOR is no longer published?

• Governing documentation says nothing.

• Governing documentation uses the last published rate indefinitely.

• Governing documentation proposes new rate calculation methodology.

The LIBOR Problem

Fallback and Replacement Options
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 Below is representative language from an Ares 2011 CLO: “If, on any LIBOR Determination Date, such 
rate does not appear on the Reuters Screen, the Calculation Agent will determine the arithmetic mean of 
the offered quotations of the Reference Banks to leading banks in the London interbank market for U.S. 
Dollar deposits for the Applicable Period in an amount determined by the Calculation Agent by reference 
to requests for quotations….  If, on any LIBOR Determination Date, only one or none of the Reference 
Banks provides such quotations, LIBOR will be deemed to be the arithmetic mean of the offered 
quotations that leading banks in the City of New York selected by the Calculation Agent are quoting on the 
relevant LIBOR Determination Date for U.S. Dollar deposits for the Applicable Period in an amount 
determined by the Calculation Agent by reference to the principal London offices of leading banks in the 
London interbank market; provided, however, that if the Calculation Agent is required but is unable to 
determine a rate in accordance with at least one of the procedures provided above, LIBOR will be LIBOR 
as determined on the most recent date LIBOR was available.”  Offering Memorandum at p. 59.

 KKR CLO 16, Issued Dec. 15, 2016: “If the Calculation Agent is required but is unable to determine a rate 
in accordance with at least one of the procedures described above, LIBOR will be LIBOR as determined 
on the previous Interest Determination Date.” Indenture Exhibit C at p. 1.

The LIBOR Problem

CLO Language: Defaults to Last Published Libor
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 Certain investors in tranches particularly levered to the underlying interest rate index such as interest only 
tranches may seek to challenge what constitutes an index the GSEs expect to perform in a manner 
“substantially similar” to LIBOR.

 Freddie Mac CMO Indenture, Circa Dec. 31, 2007: “If the BBA no longer sets an Interest Settlement Rate, 
we will designate an alternative index that has performed, or that we expect to perform, in a manner 
substantially similar to the BBA’s Interest Settlement Rate…”

 Freddie Mac CMO Indenture, Circa 2012: ARM Indices The following are the Indices most often used in 
the ARMs we acquire and pool. The CMT Index, LIBOR and Eleventh District COFI are the Indices used 
most frequently. We make no representation as to the continuing availability of any Index or source of 
Index values. If an Index becomes unavailable, we will designate a new one based upon comparable 
information and methodology.

The LIBOR Problem

Agency MBS: GSEs Have Discretion to Select Alternative Index
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 The Secured Overnight Financing Rate (SOFR) is a broad measure of the cost of borrowing cash overnight 
collateralized by Treasury securities. The SOFR includes all trades in the Broad General Collateral Rate 
plus bilateral Treasury repurchase agreement (repo) transactions cleared through the Delivery-versus-
Payment (DVP) service offered by the Fixed Income Clearing Corporation (FICC), which is filtered to 
remove a portion of transactions considered "specials.”

 SOFR was chosen by the Alternative Reference Rate Committee (ARRC), which is a group of private-
market participants convened by the Federal Reserve Board and the New York Fed.

 The SOFR is calculated as a volume-weighted median of transaction-level tri-party repo data collected 
from the Bank of New York Mellon (BNYM) as well as GCF Repo transaction data and data on bilateral 
Treasury repo transactions cleared through FICC's DVP service, which are obtained from DTCC Solutions 
LLC, an affiliate of the Depository Trust & Clearing Corporation. Each business day, the New York Fed 
publishes the SOFR on the New York Fed website at approximately 8:00 a.m. and will reflect data for the 
prior business day.

 In choosing SOFR as the preferred choice to replace Libor, the regulators were seeking an index that was 
fully transaction based, included a robust underlying market covering broader segments of the repo market 
(Tri-party repurchase agreements, General Collateral Finance (GCF) and cleared FICC bilateral repo) and 
a rate that correlated with other money market indexes (EFF, Overnight Bank Funding Rate, IOER and Tri-
Party GC).

 Other countries will have their own rate to replace Libor. Libor is currently published in different 
currencies while the SOFR rate is only in US dollars.

SOFR – A Proposed Solution

Basis for the SOFR Rate
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 SOFR is an overnight repo-rate, the rate at which large institutions borrow money in the overnight lending 
market backed by the collateral of U.S. treasury versus the LIBOR benchmark which reflects the banking 
sector’s unsecured credit risk. 

 LIBOR contains a credit risk premium for banks which is absent from SOFR.

 SOFR only gives the rate for overnight maturity versus the range of maturities covered by LIBOR. 

 Contracts based on longer maturity LIBOR benchmark, say a 3-month or 6-month LIBOR, must account 
for the fact that SOFR is only an overnight rate. Hence, a term premium must be added to SOFR before it 
replaces LIBOR in such contracts.

 Credit risk premium and term premium change over time, and even in the best of times, there is 
disagreement on the best ways to estimate them. 

 Absent a precise method to do so, contracts tied to LIBOR may at times need to be renegotiated between 
various contracting parties before transitioning to SOFR or any other benchmark rate.

SOFR – A Proposed Solution

SOFR versus LIBOR
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 SOFR is a different measure than LIBOR.  SOFR is an overnight risk free rate and is secured.  Libor, by contrast, is 
forward looking and incorporates both a term and credit component.

 In the figure below, overnight LIBOR is subtracted from overnight SOFR .  

SOFR – A Proposed Solution

SOFR vs. LIBOR: Historical Rate Variance

Seven day trailing average of the difference between SOFR and overnight Libor.  The SOFR index was introduced in April 2018.  The New York Fed published indicative 

history of where it estimates SOFR would have been using its proposed methodology from August 2014 through April of 2018.
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 A proxy for the risk component of banks’ borrowing costs is the amount by which 3M Libor exceeds the overnight 
indexed swap rate, as illustrated below left. 

 SOFR is volume weighted data prepared by the New York Fed from tri-party general collateral rates, broad general 
collateral rate repo and cleared GCF repo data.  The demand for repo financing and number of market participants in the 
space are exogenous technical factors which influence SOFR.

SOFR – A Proposed Solution

SOFR vs. LIBOR: Structural Differences
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 In the middle of September, the Repo market experienced a sharp and unexpected spike in short term financing rates 
increasing the SOFR rate by 282 bps to 5.25% from the day prior. Although some of the events which caused the short 
term cash squeeze were known (settlement of recent long end Treasury supply, upcoming corporate tax payment date and 
short-end Treasury supply counter to historical seasonal activity), geopolitical events and the likely short-term need for 
additional USD drove an extended need for cash within the US banking system.

 For the firms involved in the issuance of SOFR-linked debt, the recent spike in Repo rates did not go unnoticed. 

SOFR – A Proposed Solution

Impact of Repos on SOFR

Source: Bloomberg
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 In the figure at bottom, Brean solved for the margin adjustment to forward SOFR at which the net present value of a 3M 
Libor to SOFR swap equals zero to provide a quantitative comparison between the historical observed relationship versus 
the future forecasted relationship.

SOFR – A Proposed Solution

SOFR vs. LIBOR: Divergence Between Historical and Forecasted

Forward curve as of January 15, 2020.
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 There are an infinite number of possible methodologies for calculating SOFR.   A dozen are outlined below.

 SOFR Index

 Compounded SOFR: Takes into account the time value of money. Applies the daily rate of interest to both the principal
borrowed and the accumulated unpaid interest.

 Simple interest: Additional amount of interest owed each day is calculated by applying the daily rate of interest to the
principal borrowed and the payment due at the end of the period is the sum of these amounts.

 Rates can be calculated 

 In Arrears: Based on rates at the end of the interest period.

 In Advance: Based on rates at the beginning of the interest period.

 If using an “arrears” convention, modifications exist to create more time between payment determination and payment.

 Lockout: Repeats the last daily SOFR rate prior to the “Cutoff Date” for several days until the end of the period.

 Lookback: Use of the a previous day’s SOFR rate.

 Payment Delay: Payment is made a specified number of days (two to five) following the end of the interest period.

 These are not mutually exclusive. Payment delay may be accompanied by a Lockout or Lookback, for example.

SOFR – A Proposed Solution

At Least a Dozen Permutations

SOFR Index: Compounded Simple Average

Margin Compounding: Compounded Simple Average Simple Average

Rates Calculated: In Arrears In Advance In Arrears In Advance In Arrears In Advance

End of Period Rates: Lockout Lookback Payment Delay Lockout Lookback Payment Delay Lockout Lookback Payment Delay

Permutation: 1 2 3 4 5 6 7 8 9 10 11 12
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 A Federal Home Loan Bank issuance dated Sept. 4, 2019 employed a two day lookback period.

 Provides for a “Rate of Interest” equal to SOFR plus the margin.

 Defines SOFR as the rate prevailing on each daily reset date. “For any Reset Date that is not a U.S. Government
Securities Business Day, the Reference Rate for such Reset Date will be the SOFR published on the first U.S.
Government Securities Business Day immediately preceding such Reset Date.”

 There is a two-day lookback. “The day that is the second U.S. Government Securities Business Day prior to the
Interest Payment Date or prior to the applicable Principal Payment Date (as the case may be) in respect of the relevant
Interest Period (such period from, and including, a Rate Cut Off Date to, but excluding, the corresponding Interest
Payment Date or Principal Payment Date (as the case may be), a "Rate Cut Off Period"). During a Rate Cut Off Period,
the Reference Rate for each Reset Date during that Rate Cut Off Period will be the SOFR in effect with respect to the
Reset Date that coincides with the Rate Cut Off Date.”

 Two SOFR issuances have adopted a five business day lookback approach, according to an August 2019 ARRC release.

 Several FRNs were issued in June and July of 2019 with a two business day payment delay and no lookback, according to 
an August 2019 ARRC release.

SOFR – A Proposed Solution

Lack of Uniformity in SOFR New Issues
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 Conventions for calculating SOFR in private issuance are often not specifically detailed and leave discretion to the issuer. 
The issuers apparently seek to punt the convention determinations to other organizations (a “Relevant Governmental 
Body” or “market practice”).

 Honeywell International Inc. Preliminary Prospectus Supplement for Floating Rate Senior Notes (July 30, 2019):

 “Compounded SOFR” means the compounded average of SOFRs for the applicable Corresponding Tenor, with the
rate, or methodology for this rate, and conventions for this rate being established by Honeywell (or our Designee) in
accordance with:

• (1) the rate, or methodology for this rate, and conventions for this rate selected or recommended by the
Relevant Governmental Body for determining compounded SOFR; provided that:

• (2) if, and to the extent that, Honeywell (or our Designee) determines that Compounded SOFR cannot be
determined in accordance with clause (1) above, then the rate, or methodology for this rate, and conventions for
this rate that have been selected by Honeywell (or our Designee) giving due consideration to any industry
accepted market practice for U.S. dollar denominated floating rate notes at such time.

 J.P. Morgan Chase Fixed to Floating Rate Notes, Prospectus Supp. (Sept. 5, 2019)

 “Three-Month Term SOFR Conventions” means any determination, decision or election with respect to any technical,
administrative or operational matter (including with respect to the manner and timing of the publication of Three-
Month Term SOFR, or changes to the definitions of “interest period”, “interest reset period” and “interest reset dates”,
timing and frequency of determining Three-Month Term SOFR with respect to each interest period and making
payments of interest, rounding of amounts or tenors, and other administrative matters) that we decide may be
appropriate to reflect the use of Three-Month Term SOFR as the Benchmark in a manner substantially consistent
with market practice (or, if we decide that adoption of any portion of such market practice is not administratively
feasible or if we determine that no market practice for the use of Three-Month Term SOFR exists, in such other manner
as we determine is reasonably necessary).

SOFR – A Proposed Solution

Recent SOFR Issuance Leaves Issuers Discretion
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 The figure below highlights the breakeven margin on a SOFR to 3M LIBOR interest rate swap with a notional of $10 
million and a tenor of approximately 5  years.  The breakeven represents the margin over SOFR required for the a SOFR 
floater to equal 3M Libor with no margin.  The amount Libor exceeds SOFR cashflows represent the undiscounted sum of 
monthly cashflows from 2014 through 2019 with no SOFR margin.

SOFR – A Proposed Solution

Historical Impact of Various Permutations
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Breakeven SOFR Margin 
(bps)

Amt 3M Libor Exceeds SOFR if No Margin

Rate Calculated Based on Data in: Advance Arrears Arrears Arrears Arrears Advance Arrears Arrears Arrears Arrears

Lockout Days N/A -                           2.00                         3.00                         5.00                         N/A -                           2.00                         3.00                         5.00                         

Interest on Interest: Compounded Compounded Compounded Compounded Compounded Simple Average Simple Average Simple Average Simple Average Simple Average

Breakeven SOFR Margin (bps) 35.33                       27.35                       27.60                       27.70                       27.73                       35.42                       31.15                       31.40                       31.50                       31.53                       

Amt 3M Libor Exceeds SOFR if No Margin 176,199                   143,849                   145,171                   145,716                   145,870                   176,495                   155,218                   156,479                   156,999                   157,146                   
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 For interest rate swap products, one possible way parties can rework a derivative agreement to replace Libor is to use 
forward curves and create a new LIBOR to SOFR interest rate swap which has a net present value equal to zero based on 
the applicable forward curves.

 For example, to produce a new swap referencing $10 million of notional with a net present value of approximately zero 
based on the forward curve:

 a 1M Libor swap for SOFR equates to SOFR plus 13.8 bps over 10 years; and,

 a 3M Libor swap for SOFR equates to SOFR plus 23.6 bps over 10 years.

 Other conversion possibilities include:

 Using the historical mean difference between Libor and the overnight SOFR index; 

 Converting at the spot rate at the time the fallback is triggered.

 Absent any adjustment, the party receiving Libor stands to benefit from resisting a conversion to SOFR.

SOFR – A Proposed Solution

Possible Conversion Mechanisms

1M Libor 3M Libor

Conversion Methodology NPV SOFR Margin NPV SOFR Margin

Forward Libor vs. SOFR Breakeven -                 13.8               -                 23.6               

Historical Mean 9,132             12.8               (65,201)          30.5               

Spot Rate (Libor - O/N SOFR) 166,938         (4.0)                240,248         (2.0)                

Forward Curve Without Any Adjustment 129,366         -                 221,908         -                 
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 This methodology solves for a margin over SOFR at which the net present value of cashflows on a LIBOR to SOFR swap 
are equal.  This is calculated as of the day of conversion and is based on the market’s expectation of where rates will be in
the future.

 The current SOFR futures market goes out 20 quarters, but there is little to no volume in futures referencing periods 18 
months or more in the future.  To estimate the SOFR futures curve from 2020 forward absent traded futures, market 
participants must make assumptions about:

 The volatility surface which is used to price instruments such as options;

 Extrapolation from an appropriate traded reference rate, such as five year forward interest rate swaps;

 A SOFR basis estimated from the relationship between a credit instrument such as Libor over a risk free rate such as 
Fed Funds in the future; and,

 Mean reversion.

 The table below highlights the number of indices and instruments needed to back into a forward curve for SOFR.  

SOFR – A Proposed Solution

Possible Conversion Mechanisms: Forward Libor (One of Two)

Tenor (Months) Base Rate SOFR Adjustment 1 SOFR Adjustment 2

0 Secured Overnight Financing

1                     3 MONTH SOFR FUT  Jun19

4                     3 MONTH SOFR FUT  Sep19

7                     3 MONTH SOFR FUT  Dec19

10                   3 MONTH SOFR FUT  Mar20

13                   3 MONTH SOFR FUT  Jun20

16                   3 MONTH SOFR FUT  Sep20

24                   USD SWAP OIS 2Y USD OIS SOFR VS FF 2Y

36                   USD SWAP OIS 3Y USD OIS SOFR VS FF 3Y

48                   USD SWAP OIS 4Y USD OIS SOFR VS FF 4Y

60                   USD SWAP OIS 5Y USD OIS SOFR VS FF 5Y

84                   USD SWAP SEMI 30/360 7YR USD BSW (3M vs FF1D) 7Y USD OIS SOFR VS FF 7Y

120                 USD SWAP SEMI 30/360 10Y USD BSW (3M vs FF1D) 10Y USD OIS SOFR VS FF 10Y

144                 USD SWAP SEMI 30/360 12Y USD BSW (3M vs FF1D) 12Y USD OIS SOFR VS FF 12Y

180                 USD SWAP SEMI 30/360 15Y USD BSW (3M vs FF1D) 15Y USD OIS SOFR VS FF 15Y

240                 USD SWAP SEMI 30/360 20Y USD BSW (3M vs FF1D) 20Y USD OIS SOFR VS FF 20Y

300                 USD SWAP SEMI 30/360 25Y USD BSW (3M vs FF1D) 25Y USD OIS SOFR VS FF 25Y

360                 USD SWAP SEMI 30/360 30Y USD BSW (3M vs FF1D) 30Y USD OIS SOFR VS FF 30Y

480                 USD SWAP SEMI 30/360 40Y USD BSW (3M vs FF1D) 30Y USD OIS SOFR VS FF 30Y

600                 USD SWAP SEMI 30/360 50Y USD BSW (3M vs FF1D) 30Y USD OIS SOFR VS FF 30Y
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 The results of the analysis grounded in the historical basis between LIBOR and SOFR vary wildly depending on which 
window is used.  As of December 2019, the historical mean since inception is 29.5 bps, the median is 28.4 bps yet the 
recent trailing average basis is much more narrow at 8.1 bps and 12.5 bps over six and 12 months, respectively.

SOFR – A Proposed Solution

Possible Conversion Mechanisms: Historical Mean (Two of Two)
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 Through the end of 2019, cash SOFR issuance has totaled $314 billion in notional. 

 After the September SOFR spike, issuances have slowed down as banks are more wary of the volatility.

SOFR in the Capital Markets

SOFR Cash Issuance: All Cash Instruments to Date

Source: CME
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 In 2019, the total U.S. Corporate Bonds Issuance for both Investment Grade and High Yield was $1.410 Trillion.

 Over 200 corporate debt issues were linked to SOFR with over $65 billion of new issuance (less than 5%).

SOFR in the Capital Markets

SOFR Cash Issuance: 2019 Corporates

Table refers to top 39 issuances by amount issued both active and matured as of Jan 14, 2020.  Bloomberg data.
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 In 2019, the total U.S. Agency debt issued was $989 billion.

 Over $200 billion of Agency new issuance was linked to SOFR (20% of total issued by Agencies).

SOFR in the Capital Markets

SOFR Cash Issuance: 2019 Agencies

Table refers to top 39 issuances by amount issued both active and matured as of Jan 14, 2020.  Bloomberg data.
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 The SOFR futures market, while growing rapidly, is relatively small and undeveloped given the magnitude of hedging 
activity needed to replace a widely used index like LIBOR and produce reliable forward curves.  The below reflects open 
interest contracts for each contract. 

 SOFR open interest futures contracts on the CME as of Decembers month’s end was 505,768 contracts as of the end of 
2019.  By contrast, CME open interest contracts in EuroDollar futures was 10.940 million, as of end of December 
according to the CME.

SOFR in the Capital Markets

SOFR Futures: Volume and Tenors

Source: CFTC CME SOFR Total Open Interest/Combined Commitment of Traders report (Bloomberg).
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 Sam Warren leads the advisory arm of boutique investment bank Brean Capital, in New York City. Sam and his team are 
engaged by FHLBs, banks, insurance companies, credit unions and regulators, to perform portfolio analytics, and advise 
on asset-liability management, liquidity, portfolio optimization, and solvency testing. His risk management analysis is 
informed by proprietary infrastructure he and his team developed, channeling macroeconomic and loan-level drivers of 
credit and interest rate risk. 

 During his career managing a large mortgage-asset balance sheet, Sam traded tens of billions of dollars in Eurodollar 
futures, swaps, and interest rate options. He also designed and auctioned bespoke interest rate options and derivatives 
including balance guarantee swaps, amortizing swaps, absolute balance guarantee swaps, cap corridors, flooridors, and 
currency swaps. 

 Sam is supported by a large team at Brean that has backgrounds in data science, software engineering, financial 
engineering, statistics and technical writing.  The team is walled off from the platform’s broker dealer which trades over 
$75 billion a year in fixed income securities and loans, but benefits from the significant market data and real time market 
color.

 The combination of Brean Strategic’s financial instrument and financial institution expertise and expansive market data 
sets integrated into proprietary infrastructure allows Brean to provide a unique offering in the Advisory space.

About the Speaker

Experience, Infrastructure, Team and Platform


