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Core bank funding markets before and after the GFC Graph 1
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CD = certificate of deposit; CP = commercial paper; EONIA = eurc overnight index average; GC repo = general collateral repo rate:

0I5 = gvernight index swap.

! Discontinued as of 20 December 2017.

! spread over three-month USD OIS rate,

¥ Intercontinental Exchange (ICE) Benchmark

Administration Limited began administering ICE LIBOR in February 2014, Previously, LIBOR was administered by the EBritish Bankers

Association. ? GC government repo rate.

Sources: ECB; Bloomberg; Datastream; authors’ calculations.

* Financial CP rate: index based on Al-rated financial CP rates.

BIS Quarterly Review March 2019 -Beyond LIBOR: a primer on the new reference rates
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Report of the proportion of Panel Bank submissions used to calculate published LIBOR using the existing methodology that
were Transaction-Based, Transaction-Derived or Market Data-Based for the period September 15, 2017 to December 15, 2017.
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Libor-OIS spread
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Table 1: Estimated USD LIBOR Market Footprint by Asset Class’

Share Maturing By:

Wolunme
(Trillions End End After After
usD) 2021 2025 2030 2040
Ower-the -Counter
D rivatives Imterest rate swaps &1 BE2G G896 T% 5%
Forward rate agreements 3 100 1006 0% 0%
Interest ate opbions 12 B5%% BE%% 5% 5%
Cross cuUlmency SWaps 18 8% Q396 2% 0%
Exchange Traded .. mte options 34 oo 100 oo, o
Derivatives
Interest ate futures 11 993G 10096 0% 0%
Business Loans® Syndicated loans 1.5 S35 1008 oo e
Monsyndicated business loans o8 saos oFos 404 oo
Monsyndicated CRE/A Commercial morngages 1.1 sae e A0, o,
Consumer Loans il a 12 _— 4o
Other Consumer loans a1 _ _ _ _
Bonds Floating™/anable Rate Notes 1.8 5494 93926 &% I%
Securitizations Morgage -backed Securites (imcl. ChECs) 1.0
- ST7% 81% % 1%
Collateraliz=d loan obligaions
0.4 263 T29% So 0%
Assetbacked securites o2
- 559 TB% 10%: 2%
Collateralized debt obligatons
0.2 4836 T390 10% 2%
Total USD LIBOR Exposure: 199 B82% Q2% 4% 2%

' Source: Federal Resernwe staff calouations, BIS, Bloomiberg, CME, OTCOC, Federal Reserve Financial Accounts of the Unites States, G_19, Shared
Mational Credit, and v-14 data, and JPMorgan Chase . Data are gross nofional exposures as of yearend 2016, © The figures for syndicated and

comporate business loans do not include undraam lines. Monsyndicated business loans exlucde CREfcommercial mortgage loans . ® Estimated
miaturities based on historical pre-payment rates

The Alternative Reference Rates Committee — Second Report — March 2018
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Why will Libor disappear?

= Manipulation risk with Libor
= No longer representative of underlying markets

= Too important for the financial system to remain unchanged

Needs replacing by a rate that is:
= Transparent
= Reflective of a deep underlying market

= Designed in line with the IOSCO principles for financial benchmarks




ow? — Reform timeline

July 2013
10SCO Principles
for Financial
Benchmarks were
published

2013

— ==

March 2015
The Working Group
on Sterling RFRs was
formed 1o identify
the preferred GBP
alternative RFR

| & |

April 2015
The Study Group was

established in Japan to

2014

identify the preferred
1PY altemative RFR
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April 2017
SOMNIA was
selected as the
preferred RFR
for GBP

June 2017
SOFR was selected
as the prefemed
alternative RFR
for USD

September 2017
Working group
was established in
Europe to identify
the preferred EUR
alternative

20192021
Phased transition
of financial
instruments
referencing IBORs
could begin

04 2021
LIBOR may be
discontinued

July 2071 &5
FSB published
report Reforming
Major Interest Rare
Benchmarks

MNovember 201 4
ARRC convened in
Tthe US to idenrtify
the preferred USD

altemartive RFR

2015

December 2016
TOMNA was selected
as the preferred
alternative RFR
for |PY

2017 2019+

01 2018
working group
expected to be

established in Canada
on RFR reform

April 2, 2018
SOFR expected to
be published

July 2017
Andrew Bailey from the
FCA announced that the

FCA would not use its
influence or legal powers
to persuade or compel
panel banks to make
LIBOR submissions after
the end of 2021
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Overview of identified alternative RFRs in selected currency areas Table 1
United States United Kingdom Euro area Switzerland Japan
Alternative rate SOFR SONIA ESTER SARON TONA
{(secured overnight (sterling overnight  (euro short-term {Swiss average (Tokyo overnight
financing rate) index average) rate) overnight rate) average rate)
Administrator Federal Reserve Bank of England ECB SIX Swiss Exchange  Bank of Japan
Bank of New York
Data source Tnparty repo, FICC Form SMMD (BoE MMSR CHF interbank repc Money market
GCF, FICC bilateral  data collection) brokers
Wholesale
non-bank
counterparties Yes Yes Yes MNo Yes
Secured Yes No No Yes No
Overnight rate Yes Yes Yes Yes Yes
Available now? Yes Yes Oct 2019 Yes Yes

FICC = Fixed Income Clearing Corporation; GCF = general collateral financing: MMSE = money market statistical reporting; SMMD = stering
money market data collection reporting.

Sources: ECE: Bank of Japan; Bank of England: Federal Reserve Bank of Mew York: Financial Stability Board; Bank of America Merrill Lynch;
International Swaps and Derivatives Association.

BIS Quarterly Review March 2019 -Beyond LIBOR: a primer on the new reference rates
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Taxonomy of select overnight reference rates Graph 2

Transaction-based

EOMLA
EFFR
OBFR
(Old) SOMLA

O/M LIBOR

Whaolesale
(beyond interbank)

Collateralised

EFFR. = effective federal funds rate; EOMLA = euro overnight index average; ESTER = euro short-term rate; UBOR = London interbank offered
rate: OBFR = overnight bank funding rate; SARON = Swiss average overnight rate; SOFR = secured overnight financing rate; SOMNIA = sterling

ovemnight index average; TOMA = Tokyo overnight average rate.

* Indicates new {or reformed) transaction-based overmnight risk-free rates.

Source: Authors” elaboration.

BIS Quarterly Review March 2019 -Beyond LIBOR: a primer on the new reference rates
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EBRD has worked (and is still working) with local banks and authorities in many
of it Countries of Operation to help improve the transparency and credibility of

local interbank indices

For example, in Russia, EBRD actively promoted the development of
MOSPRIME (launched in 2005), RUONIA (2010) and ROISFIX (2011) and
subsequently indexed (loans, bonds and swaps) transactions to these

benchmarks.

Russia Egypt Turkey Georgia Kazakhstan Morocco
RUONIA CONIA TLREF Reformed TIBR | Reformed TONIA ?
Reformed index | Reformed index
From announced on still under
October | Since June | Since August [2/10/19 and yet to|discussion by the
Available now? |Since 2010 2019 2019 2018 be implemented WG
Secured? No No Yes No Yes Yes
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IBORS RFRs
v' Forward Looking Term including Credit and v Overnight with minimum credit and term
Term Liquidity premium liquidity premium

v L : : '
Indicative Rates or partially transaction based at v Wholly transaction based

best
v" Shallow and declining underlying markets v' Deeper underlying markets
v' Comply with IOSCO principles
v' Private Administrators v" Mainly Administered by central banks
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What’s the difference between Libor and RFR?

In principle, Libor for a given tenor (e.g. 3m) can be
deconstructed into component parts:

+ Bank credit risk premium - Libor includes term Bank credit risk
bank credit risk and has historically spiked during premium
times of perceived stress in the banking system.

»  Term premium - a 3m Libor rate will include a _
term premium to reflect interest rate expectations mTerm premium
over the period and the cost of lending money for
a term period.

»  Risk-free rate — which reflects the general level
of interest rates. SONIA is a good measure of the M Risk-free rate
RFR as it includes virtually no credit risk or term
premium.

3m Libor (illustrative)

Working Group on Sterling Risk-Free Rate Transition
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- underlying)
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Source: Bank of England
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Example of impact of using an overnight rate — overnight compounding in arrears

& |Interest rate & Interest payment made at
known end of interest period
3m Libor at T am I'T'if:r at
Libor-referencing > O > &
loan PS > & P .
3m Libor at 3m Libor at
T+3 T+9
T T+3m T+6m T+9m T+12m
L 1 1 I ]
| | | | | | | 1
Overnight-
et e &t sessveree @ dos &
referencing loan Compounded Compounded Compounded
SONIA since T

SONIA since T+3 SONIA since T+6

Compounded
SONIA since T+9

Working Group on Sterling Risk-Free Rate Transition
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Forward looking benchmark? ROISfix example

Example of 3m Mosprime vs 3m Roisfix

Spread Summary
Last Price L

M RSFXGZ3M Index 7.1500

M MDSKP3 Index  7.7700

b5

Hi: 11.00
’ n
| ] ﬂ'_d..-—""k“"“‘-'hr.-—-_x“" AR A e R L R A
R 1 - -200
| L

= -400
600
~-800

B RSFXGZ3M Index - MOSKP3 Index ~62.00 b _1000«

2014 2015 2016 2017 2018 2019
RSFXGZ3M Index (MNFEA Roisfix Gazprom 3M) Daily 25JUL2008-25JUL2019 Copyright® 2019 Bloomberg Finance L.P. 25-Jul-2019 09:00:28

=> Will an ‘acceptable’ USD forward looking benchmark
(or Term RFR) be available on time for the transition?

17
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Overnight compounded (average) rates are not so volatile — but may be
operationally difficult to compute for some market participants

SOFR and Indicative SOFR Averages

— SOFR 90-day Average
—— 30-day Average ——180-day Average
Percent
550
4.50 [

1.50 L L !

04/02/18 0s/02/18 02/02/19 O07/02/19

Source: New Y ork Fed Staff Calculations

=> Or is the solution to publish a compounded rate?
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Design of a change process

Business & Front Office

— ldentify businass lines
in scope

— Position/product
Inventory

— Economic sensitivities

— New curve
construction & risk
management change

— Client outrsach and
communications

— Renegotiating legacy
contracts

Legal

— |ldentification of all
contracts

— Rewriting legacy
contracts

— Fallback provisions

— Legal consent &
legal/ statutory
abligations

— Standard
documentation
(e.g. ISDA)

Treasury

g >
c -
£ %

— ALM Internal funding u:

— Changes to Issuance g’
and hedging H—
programs =

— Transfer pricing 3
implications 8

<T

— Hedge accounting/
effectiveness

— Foracast transactions

— Moedification
accounting

— Impact on discounting

— Taxation effacts in the
course of close-outs &
fairvalus adjustmants
and in transfer pricing

floww

Operations

— Collateral
rmanagement
— Settlernant/cash

— Confirmations

— Regulatory
tracking and
impact

— Differant
regulatory
requirements/
treatment of
RFRs across
jurisdicticns

Compliance

— Valuation and
sensitivities impacts
on new contracts
and legacy

3 ~ — Adjustment of

g o0 differant market
=) o data

=11 — Risk management
g -:é (hedging}

= — Moaodels review and
> =2 price testing

KPMG - IBOR transition — Managing the transition to new RFRs

— Technology and
spreadshest
enhancements

— Infrastructurs
impact mapping

— Adjustment of
data management
{e.g. historical
data)

—Identification
of internal and
external IT
dependencies

IT & Infrastructure
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Derivatives fall backs

On July 12, 2018, ISDA launched a market consultation (of ISDA members and non-
members) to inform final decisions regarding the approaches to term and spread adjustments
for derivatives’ fallbacks. It is necessary to address these issues because

The aim was to ensure:
- Minimum economic value of transfer on conversion day
- Contract continuity

The consultation covered GBP LIBOR, JYP LIBOR, CHF LIBOR, JPY TIBOR, EuroyenTIBOR
and BBSW. It asked preliminary questions

On December 20, 2018, ISDA published the consultation results and an aggregated and
anonymized summary of the responses received:

For the benchmarks covered by the consultation, ISDA is developing fallbacks based on:

- the compounded setting in arrears rate and

- the historical mean/median approach to the spread adjustment.
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Libor - Compounded in arrears SOFR (%)

We expect ISDA's USD Libor consultation to yield a 09
preference for a compounded in arrears SOFR rate 08

Included in Included in Ty included in Sy
10y lookback  lookback fa  lookback

and historical median spread adjustment over a Sy 0.7 B %
lookback period. 06 - 1M :'
a—l 054 ——3m /-’?
Only about half of the observations implied from a Sy ' ‘-v Se— N
; o '

lookback period exist if we assume a YE2021 trigger.
Long dated FF/Libor bases look about in line with Sy 02

lookback spread, whereas 6s3s bases look too wide g; ﬂ p.‘.
014
Jan-12 Jan-14 Jan-16 Jan-18

% of Cbs Known Spread M- Smk- 6miL- im SOFR- 3m SOFR- 1ML-FF  SmL-FF
(YE21 trigger) SOFR SOFR SOFR 3s1s 6s3s FF FF (RFR adj) (RFR adj)
10y 10y 9.9 11.3 14.2 24.5
5% Meoan 13.5 283 376 140 85 28 26 10.7 5.7
Median 15.3 25.7 37.3 114 6.6 -0.4 0.5 15.0 26.2
s1% Meaan 11.4 26.7 41.4 150 143 -2.1 -2.2 9.2 245
Median 9.8 248 38.0 13.6 13.5 -0.9 -0.4 8.9 24.4
73% Meoan 10.5 244 39.8 13.7 153 -1.8 -1.8 88 26

Meadian 9.6 21.6 6.8 11.0 13.6 -1.3 -1.5 83 20.1




Transition of outstanding Libor linked 0

products to RFRs =

ARRC recommended fallback for syndicated loans and FRNs:

The recommended fallback language generally addresses the following key terms:

- Benchmark Transition Events: trigger events that represent a significant shift away from
LIBOR;

- Benchmark Replacement: successor adjusted rate that replaces LIBOR; and

- Benchmark Replacement Adjustment: the spread adjustment applied to the successor
rate to preserve the economic terms of the relevant contract.
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linked to Libor to RFRs . Furopean Bunk

Bilateral and syndicated loans

Triggers: The same two permanent cessation triggers and the pre-cessation trigger applicable to FRNs apply to
syndicated loans, but syndicated loans also have an additional “early opt-in election” trigger, which takes
advantage of a syndicated loan’s flexibility for parties to agree to switch to an alternative rate before LIBOR is
discontinued or becomes unrepresentative

Hardwired Approach

Benchmark Replacement Waterfall

— Step 1a: Term SOFR + Adjustment

— Step 1b: Next Available Term SOFR (SOFR for longest tenor that can be determined that is
shorter than the applicable tenor) + Adjustment

— Step 2: Compounded SOFR +Adjustment

— Alternative Step 2: Simple Average SOFR + Adjustment

— Step 3: Lender and Administrative Agent Selected Rate + Adjustment

Benchmark Replacement Adjustments:
- Step 1: ARRC Selected Adjustment
— Step 2: ISDA Fallback Adjustment
- Step 3: Lender and Administrative Agent Selected Adjustment

Amendment Approach

Instead of the predetermined waterfalls, the amendment approach provides the process and procedures for parties to
agree on a benchmark replacement for LIBOR and the adjustments that should apply.




Transition of outstanding products O

linked to Libor to RFRs oo Furopean Bank

FRNs
Triggers:

Two permanent cessation triggers cover public statements from the benchmark administrator or the
administrator’s regulator or the central bank for the relevant currency announcing that the benchmark
administrator has ceased or will cease to provide the benchmark and one pre-cessation trigger
covers when the benchmark administrator’s regulatory supervisor announces that the benchmark is no
longer representative.

Benchmark Replacement Waterfall
— Step 1: Term SOFR + Adjustment

— Step 2: Simple Average SOFR (uncompounded simpler calculation) + Adjustment

—  Step 3: Relevant Governmental Body Selected Rate + Adjustment (if SOFR-based rate is
discontinued)

—  Step 4: ISDA Fallback Rate (the fallback rate embedded in the ISDA standard definitions) +
Adjustment

—  Step 5: Issuer or its Designee Selected Rate + Adjustment

Benchmark Replacement Adjustment
— Step 1: ARRC Selected Adjustment (as selected or recommended by the ARRC or other
Relevant Government Body)

—  Step 2: ISDA Fallback Adjustment (to be used with the ISDA Fallback Rate)
—  Step 3: Issuer or its Designee Selected Adjustment




Libor = OIS + Adjustment spread 0

European Bank

for Reconstruction and Development

Libor-OIS spread
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Spread Summary
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Significant scale to the transition . Identifying all products impacted

i < -
e Impacts all chents participating in ‘ : g" YOXI.;IID? ‘l‘ ni":’ f::)rr‘:c;fa:wd » <
{BOR: ralated contracts erivatives, loans, s, and mortgages

e Koy terms may not be easy 10 identify and
vary on 8 contract per contract basis (fallback
mechanisms may differ in hedged item and
hedging instrument)

Operational & Conduct risk ’\
* Introduces conduct rnsks with . Developing wider liquidity in

e US/UK/Euro currencies are likely to
have different imelines
* Deotailed transition timeline needed

the changes in benchmark and new underlying market
spreads applied peRey e Liquidity needed in new
| = Large scale changes in legal RER Transition SOFR/SONIA/ESTER -
documentation, models and VA, L AR, e based products
curves introduces significant * Momentum needed to drive
operatonal nsk the transition across the
market

Accounting and hedge accounting ~

impact ‘

e Expected 1o impact forecast | Changing the basis
transactions @ @ - No term structure as RFR
* Impact on hedge effectiveness Client outreach i overnight rates
tests (effectiveness of the hedging * Changes need 10 be communicated 1o e The legal mechanism for
instrument after fallback or need for customers ‘ fallbacks being designed
new instrument) * Greater challenges for cash products e The credit spread mechanism at
* Tax implications for transfer pricing versus derivatives transition to be agreed

KPMG - IBOR transition — Managing the transition to new RFRs
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This information is provided for discussion purposes only, may not be reproduced or redistributed
and does not constitute an invitation or offer to subscribe for or purchase any securities, products
or services. No responsibility is accepted in respect of this presentation by its author, the
European Bank for Reconstruction and Development (the "Bank") or any of its directors or
employees (together with the author and the Bank, the "EBRD") for its contents. The information
herein is presented in summary form and does not attempt to give a complete picture of any
market, financial, legal and/or other issues summarised or discussed. The EBRD is not acting as
your advisor or agent and shall have no liability, contingent or otherwise, for the quality, accuracy,
timeliness, continued availability or completeness of the information, data, calculations nor for
any special, indirect, incidental or consequential damages which may be experienced because of
the use of the material made available herein. This material is provided on the understanding that
(a) you have sufficient knowledge and experience to understand the contents thereof; and (b) you
are not relying on us for advice or recommendations of any kind (including without limitation
advice relating to economic, legal, tax, regulatory and/or accounting risks and consequences)
and that any decision to adopt a strategy, deal in any financial product or enter into any
transaction is based upon your own analysis or that of your professional advisors, whom you shall
consult as you deem necessary.




