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What is an interbank rate?

Interbank rates are rates at which banks agree to lend ﬁ.y A \_ﬁ
money to each other. e b [KEN o [
IBOR rates = Interbank Offered Rates "
Ex : LIBOR, EURIBOR, EONIA

What’s the point?

All the economy is based on IBOR rates:

The volume dependent on these financial instruments is about €180 trillion for the
EURIBOR and the volume is about USD 300 trillion for the LIBOR.
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Interbank rates

How are they determined?

1. A panel of contributing banks

2. An agency collects contributions

) Declarations

3. Elimination of extreme rates

4. Daily average of remaining rates

London interbank offered rate

Source : article of the monde 2015 « Pourquoi des traders ont manipulé le taux
interbancaire Libor ? »
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Which are the problems with current rates?

Manipulation scandals:

Traded volumes deteriorate considerably
after the subprime crisis:

Volume des transactions et nombre de banques contributrices

(Période : 1999-2017 ; Mds euros, moyenne annuelle)

M EONIAvolume * Volume duTop 20 M Volume duTop 15 = Volume duTop 10 ™ Volume du Top 5

Einancial Times: IWO former star traders jailed in Euribor .

rigging case

40

Former Barclays and Deutsche Bank staff sentenced in

Serious Fraud Office case 30

n UK companies 20 -
1 - & ;'\_%_":__ S : .
SAFTSE4C British banks pay £12bn in penalties \
10 - S
Lenders under pressure from shareholders to control
TEQUEEtGF}I’ costs - 2o|oo | 201)2 I 20|04 I 201)6 I zo|08 I zolw I 20I12 I 21::14 1 20116 l

Source : European Money Markets Institute (EMM]).

Libor, ‘the rate at which banks do not lend to each other’
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Need for reform: The Benchmark Reglement

‘8’1 European benchmark adopted in June 2016
\_I_|/ Definition of new requirements for benchmarks

Main missions: People concerned: Main rules
LIMIT CONFLICTS OF INTEREST = =| ADMINISTRATORS
1.Volumes of real
PROTECT USERS 2 =| conTRrIBUTORS HCIEERIEIE
2.Implementation of
RESTORING CONFIDENCE & =| USERS (INSURERS) fallback solutions

f|§ The EURIOBOR, LIBOR and EONIA don’t comply
) the Regulation.
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The €STR Reform

Main differences between
€STR and EONIA

€STR

Administrator : ECB

Transaction volumes
observed on the
market.

Publication on T+1

EONIA

Administrator :
EMMI

Bank declarations.

Publication on T
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2"d of October 2019 2"d of January 2022

Transition period:
Publication of EONIA and €STR

Only

EONIA is
published

EONIA = €STR + spread (8,5 bps)

I 000 >
Actions to be implemented to ensure the transition :
v’ Integration of the €STR curve in valuation models
Modification of existing contracts (fallback clauses)
Information systems migration

Accounting impacts and on risk management strategy
Others.

<N X X



€str vs Covid19

v" Total Volume use to determine €str rate:

increased strongly as €str rate
is based on deposit rates.

v €str linked swap:
Market players reduced
OIS swap linked to €str

USD Bn equivalent

250
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50
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Total Nominal Value Of Transactions In EUR millions

Source: BCE

€STR swap - LCH Monthly Registration Volume

Oct/19 Nov/19 Dec/19 Jan/20 Feb/20 Mar/20

Source: LCH
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EURIBOR® hybrid methodology

O Level 1:

Contribution based solely on transactions in the Underlying Interest at the Defined Tenor from the prior TARGET day,
using a formulaic approach provided by EMMI.

Q Level 2:

Contribution based on transactions in the Underlying Interest across the money market maturity
spectrum and from recent TARGET days, using a defined range of formulaic calculation techniques

provided by EMMI.

O Level 3:
Contribution based on transactions in the Underlying Interest and/or other data from a range of markets closely
related to the unsecured euro money market, using a combination of modelling techniques and/or the Panel

Bank’s judgment.
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EURIBOR® hybrid methodology have to be improved

Use of each level® of t

February 2020

e hybrid methodology, broken down by teno

100
90%
B
70%
60%
50%
40%
30%
20%
10%

0%
Hlevel 3
Hlevel 2.3
W Level 2.2

Hlevel 2.1
Hlevel 1

66%
0%
3%
0%

30%

66
14%
7%
4%

73%

17%
2%
1%
8%

48%

21% 35%
2% 2%
2% 0%

11% 15%

! For a description of each level, see the notes section below.

European Money Markets Institute
56, Avenue des Arts 1000 Brussels | +32 (0) 2 431 52 08| info@emmi-benchmarks.eu
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EURIBOR® hybrid methodology have to be improved

m During time of crisis Level 3 should be very volatile

STEP issuance total all ratings

STEP General government and International
Organisations total all ratings

8000€

7000€

15,000 €

6000€

Spike on Gvt related issuance

12,500 €

5000€
Market lockdown in the second half of

VV march on Commercail paper market 10/000 €
4000¢€
7,500 €

3000€

5,000 €
2000€
2,500 €
1000€
0€
0¢
» ® ey - » » » > - - » S B -5 ® » e D D A D > > D > 2 o >
»,\;\Qc «?‘éo w“z\q ‘a&é) ,»c:(‘é) .f:"éc \,’&( tf@ \f@ Q;‘@( x;‘&@k Qi\g,( \;‘4\'; %’VQ( Q’VQ( \‘7"?9( ,\'b(\ f(éo f(éf) f(éo f(éo @Ib‘ @é @/z;\ @Ib‘ ,V“Q& Y“Q ¥ ,VQ ¥
) ; Monetary financial institutions total all ratings’» ) Ncn—fin;cialcorp:raticns tot:l all ratings ’ ’b\' /\ \’b‘ ’]’N ’{’b b N’b ’19 r{'\ ke '\'0 '\/'\
Source: BCE — STEP Data Source: BCE — STEP Data
. Unsecured overnight borrowing by
m Interbank market could be very difficult to follow . German banks
In MMSR data in Germany, the share of the market accounted for
40 Average daily turnover
by interbank transactions is now only just under 7% -

Source: Deutsche Bundesbank 20

Monthly Report March 2020 10

o

123456781234567812345678
2017 2018 2019
Reserve maintenance period
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US: SOFR

average

and SOFR

ndex

o
-' ACTUAIRES

SECTIONS VIRTUA/L->
COLLOQUIUMI|2020

Since March 2, 2020, the Federal Reserve Bank of New York (New York Fed) publishes 30-, 90-, and
180-day SOFR Averages as well as a SOFR Index

SOFR Averages:
Specifically, the SOFR Averages will be calculated as:
dy
en s (1 , SOFR, X ni.) |, 360
- | | — -1 x—
verage 360 3

i=1
Where:
» SOFR; = SOFR applicable on business day i

+ n, = number of calendar days for which SOFR, applies (often 1
day, or 3 days for typical weekend)

+ d.= the number of calendar days in the calculation period
(that is, 30-, 90-, or 180- calendar days)

d; = the number of business days in the calculation period

i denotes a series of ordinal numbers representing each
business day in the calculation period

Source: FED

SOFR Index:

The SOFR Index will measure the cumulative impact of
compounding the SOFR on a unit of investment over time, with
the initial value set to 1.00000000 on April 2, 2018, the first
value date of the SOFR. As a result, the first official published
SOFR index value will reflect the effect of compounding the
SOFR each business day since April 2, 2018 through March 2,
2020. Specifically, the SOFR Index will be calculated as:

1.00000000, i = April 2,2018
- SOFR, x n,
e e s 1+—‘"‘), i > April 2,2018
360
pril 2,2018
Where:

» SOFR; = SOFR applicable on business dav i
 n; = number of calendar days for which SOFR, applies

« irepresents a series of ordinal numbers representing each
business day in the calculation period
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Per cent

A Overnight 080
SONIA B - 0v0
| — Q.60

— — Q.50

— I I —{ 040

— — .30

- T 1 Ty - ozo
— — 00

| 1 L 1 1 0.00
' 5 Jan. 2016 5 Jan, 2007 5 Jan, 2018 5 Jan, 2019 5 Jan. 2020

B SONIA 101
Compounded [ -
Index - — 1.005

= —{ 1000
- —{ 0.995
— — 0.990
— = 0.985

= —{ 0.980
| I | | l
Y 5 Jan. 2016 5 Jan, 2017 5 Jan, 2018 5 Jan, 2019 5 Jan, 2020

0975

C Compounded

SONIA
rate 0.3175% 0.3760% 0.5979%
& months to 3 months to 1 menth to
18 Navemnber 2016 2 January 2018 20 August 2018

Source: Bank of England Turbo-charging sterling LIBOR transition: why 2020 is the year for action — and what the Bank of England is doing to help
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m This period of uncertainty remind us that ex-ante rate and realized rate could be wide
especially with credit risk.

1,8
1,6
1,4
1,2
1
0,8
0,6
0,4
0,2
I S R T T T T T e S T
L

h . " ! v v
o & o . O el el el N NS W w
R RO P SIC I R LI N R R
b N G Y N & 124 3 N A° ™ >

v A AR N Y S

e GOFR s SOFR_1M future (March 2020)

Source: Bloomberg - CME

m SOFR, 4.« and SONIA, ,.. seems to be useful for that
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m Eonia spread vs €STR has been fixed at 8,5pb based on the basis of daily Eonia and pre-
€STR data from 17 April 2018 to 16 April 2019

m But can we use spread to adjust Euribor vs €str or Libor vs Sonia?

ISDA proposed a 5 year period for Libor fallback but recent crisis could introduce a permanent
spread that have to be discuss.

€str 1Yr swap vs Euribor,,,

4 Track «~ Annotate 2= News O, Zoom

nth 1YT swap

. =)

-0.2255

Source: Bloomberg
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Regulatory developments
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Under Solvency I, the technical provisions are based on the Best Estimate:

1
BE=1000XZZ

i=1 t=1

1000 40

Cash_flow;,

(1 + Ti,t)t

The rate curve of insurers r;, is given by the EIOPA and is determined from 6 months Euribor swap rates with
an interpolation for missing durations (1).

Then, the curve is retreated of the default risk that is contained in derivatives derived from IBOR rates: the
Credit Risk Adjustment (CRA) (2).

1. Interpolation of the Euribor swap rate

1,2%
1,0%
0,8%
0,6%
0,4%

0,2%

0,0% -

0,2%

0,4%

1

2

3

5 6 7 8 9 10111213 141516 17 18 19 20

& Swap Eur 6M Interpolated Points

1,2% -
1,0% -
0,8% -
0,6% -
0,4% -

0,2% -

0,0%

0,2% -

0,4%

2. Application of the Credit Risk Adjustment

e B 5 457 B B B B S B B B B S
12 3 56 7 8 9101112131415 16 17 18 19 20

—— Swap Eur 6M
+ Interpolation

Swap Eur 6M
+ Interpolation -CRA

Calculous of the CRA :
Difference between IBOR rate
and EONIA rate for same
maturities.

The value is between 10 and
35 bps.

[The rate curve used by insurers, based on IBOR rates and EONIA, is impacted by the reform]

;)
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Regulatory developments

\—/ For the first time, EIOPA has launched a public consultation the February 6th 2020 on the IBOR
Y_| transition. Participants has to respond until the 30t of April 2020. New deadline with Covid-19: the
30t of June 2020.

The focus of this paper is to identify the issues within the EIOPA Risk Free Rate (RFR)
environment.

The old rates will need to be replace by the new ones. EIOPA wants to adopt a common approach
across the EU to the transition to the new rates.

» Old rates: Interbank Offered Rates (IBORs) === Need a CRA to retreat the default risk
» New rates: Over-Night Index Average rates (OIS) === No need a CRA : risk free rate

=) The first result for the EIOPA RFR would be the end of the CRA according to the new rates.

I The new rates have to respect the Deep Liquid Transparent (DLT) methodology before they can
«— be included in the EIOPA RFR production.
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Impact on the RFR structure

¢ Which are criteria that the new IOS have to respect for the DLT methodology?
v" The average daily notional amount traded at least € 50 000 000,
v' The average daily number of trades is at least 10.

\ Currently none of the new OIS based curves can be considered DLT according to EIOPA's
([ V\ criteria.

Evolution of the total exchanged volume of swap rate

This can change rapidly with the development > Coazclrgacsr?s'.is?
of the derivatives market but we observe a 222 \
decrease on exchanged OIS swap rate 200

with the Covid-19 crisis. 150

o

100
- M il || I i
o n [

oct-19 nov-19 Dec 2019 janv-20 Feb 2020 mars-20
B €STR mSARON SOFR

Source: https://www.Ich.com/services/swapclear/volumes/rfr-volumes
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> Discount rate used by CPP have to be replace
- LCH, Eurex and CME will use €str instead of Eonia on 22nd June 2020*

- CME Group is targeting October 2020 to switch from daily effective federal funds
rate (EFFR) to SOFR for US Swaps

> €str compounded rate ?
> EIOPA transition

> Accounting implication for IASB
» Publication Phase 1 :Sept 2019
» Publication Phase 2: Aug 2020

*Delay may apply according to last ECB working group minute: https://www.ecb.europa.eu/paym/initiatives/interest rate benchmarks/WG euro risk-
free rates/shared/pdf/20200407/2020 04 07 WG on Euro RFR meeting minutes.pdf



https://www.ecb.europa.eu/paym/initiatives/interest_rate_benchmarks/WG_euro_risk-free_rates/shared/pdf/20200407/2020_04_07_WG_on_Euro_RFR_meeting_minutes.pdf
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Disclaimer:

The views or opinions expressed in this presentation are those of the authors and do not necessarily reflect
official policies or positions of the Institut des Actuaires (IA), the International Actuarial Association (IAA) and
its Sections.

While every effort has been made to ensure the accuracy and completeness of the material, the IA, IAA and
authors give no warranty in that regard and reject any responsibility or liability for any loss or damage
incurred through the use of, or reliance upon, the information contained therein. Reproduction and
translations are permitted with mention of the source.

Permission is granted to make brief excerpts of the presentation for a published review. Permission is also
granted to make limited numbers of copies of items in this presentation for personal, internal, classroom or
other instructional use, on condition that the foregoing copyright notice is used so as to give reasonable
notice of the author, the IA and the IAA's copyrights. This consent for free limited copying without prior
consent of the author, IA or the IAA does not extend to making copies for general distribution, for advertising
or promotional purposes, for inclusion in new collective works or for resale.
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