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Matching Adjustment 101

Residual
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Our initial thoughts...

Reinsurance Transitionals

Cash-flow

Bringing in
new assets
A and liabilities

Calculations,
optimisation and

Extraction of
surplus

Assumption

changes hypothecation
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How firms are thinking about bringing in
new assets and liabilities

Proportionate Notification
application for (versus request
approval for approval)

Full-blown

II-bl High-level
application for principles
approval
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e
S sting assets 21 April 2016

Underlining has been added by the IFoA Matching Adjustment working party
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How do you define a feature?

How do “features” compare to all the
asset and eligibility work firms have done
for their MA applications?
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Defining what we mean by features

Features defined for
eligibility purpose

Feature 1la.
Feature 1b.

Feature 1c.

Feature 2a.

Feature 2b.

Feature 2c.

Features defined for bringing
in new assets and liabilities

Feature 1
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Asset example —

Extension
options

3 month
pre-maturity

Call options

Upwards
only
rent-

reviews

Perpetuals

Varying
interest
rates

variable cash-flows

Mix of
contractual
cash-flows

and variable
cash-flows
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Asset has mix of contractually certain and
uncertain cash-flows (e.g. call option)

First Call Final Call CF for MA
CF calculation
1 S} ) )
2 3 <) <)
3 5 5 5 Latest date taken for
the ‘certain’ return of
4 105 5 5 nominal
5 10 /
6 110 100 ﬁgk% Insctjit'gte N
Source: IFoA Matching Adjustment working party — for illustration LJ‘*% 2? Actaucaurieys
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Rating trigger
step-up? Mix of
contractual

and
variable
cash-flows

Rating trigger bond
has the same feature
even though not in
current portfolio

W

3 month
pre-
maturity

Extension
options

Call

options Perpetuals

Varying
interest
rates
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Fixed Penalty

Cash-flow
replacement

Asset example 2 — prepayment

Modified
Spens

Equivalent

asset

Reference
Gilt

Prepayment that
allows

replacement with
government or
corporate bonds

Prepayment that

allows
replacement with
similar assets
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Commercial
real estate

debt?

Spens
+100bps

Prepayment that
allows

replacement with
government or
corporate bonds
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°~ Commercial Prepayment that
real estate allows replacement
debt? with government or
o corporate bonds
o \
(\ Prepayment that
allows replacement

with similar assets
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What are the benefits of this approach?
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Streamlines | ';(=:‘,".'AS'T'INGTIME
process d

« Still need to notify the PRA in many circumstances

« Internal governance process are key
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Cash-flow matching tests
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Cash-flow matching tests

» Background

- Key questions considered by working party
* Sensitivity testing

- Management of tests

» Alternative tests
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Article 77b(1)(c) conditions

+ “...expected cash flows [...] of assets replicate each of the expected cash flows of [...liabilities...] in the same
currency and any mismatch does not give rise to risks which are material in relation to the risks inherent [...in
the MA portfolio]”

PRA MA tests

* PRAto have a “...consistent approach...” for assessing compliance against Article 77 cash-flow matching
requirements

 Test 1 - Discounted Accumulated Cash-flow Shortfall <3% of PV liabilities; test whether forced seller of assets.

» Test 2 - 99.5th Percentile VaR < 1% of BEL; test level of interest rate, currency, inflation mismatching risk.

» Test 3 - 99% < Notional Swap Ratio < 100%; test whether materially under-matched.

» Quarterly, unless writing new business — then carry out test 1 monthly.

2 month requirement

* PRA tests not “hard” requirement; e.g. does not imply breach, but equally does not mean portfolio is matched

* Firms to notify the PRA immediately where they breach thresholds, but then demonstrate how they continue to
satisfy the eligibility criteria.

« If as a result of breach it is concluded that eligibility criteria are no longer satisfied, a firm will need to put in
place a plan to remediate the position within 2 months.
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Sources: Solvency Il Directive Article 77(b), PRA letter 9 March 2015, IFoA Matching Adjustment working party
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How sensitive are the tests to various scenarios or asset
strategies?

How to manage sensitivity to tests?

Alternative tests to show you are matched?
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Sensitivity testing — Approach

mm Excess Asset

mm Asset shortfall due to stress
muBase Asset shortfall

= Matched

—Base Liabilities

—Stress Liabilities

Source: IFoA Matching Adjustment working party — for illustration
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Sensitivity testing — Overview

Test 1

* Discounted accumulated
cash-flow shortfall
< 3% of PV liabilities

» Test whether forced

seller of assets

|,u||||‘||| »

Test 2

« 99.5t percentile VaR
< 1% of BEL

 Test level of interest rate,
currency, inflation
mismatching risk

Source: IFoA Matching Adjustment working party — for illustration

Test 3

* 99% < notional swap ratio
< 100%

* Test whether materially
under-matched
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Sensitivity testing (Test 1 and 3) — Results

Absolute change in test result Base Base Stress Stress
Test 1 Test 3 Test 1 Test 3

Longevity Longevity

No change| No change +8.17%
+2.26% +1.50% +4.23%
Downgrade Downgrade

+2.72%
+2.16%

Longevity scenarios
Base table (standard formula stress)
+ Longevity insurance (")

Downgrade scenarios @
3 notches downgrade ®
+ Gilts proportion \ asset reinsurance®

No change
5)

No change
1 Increase®| 1 Increase!

1) 50% longevity swap with 3% fee
+ 2) Mix: Gilts 31%; AAA 10%; AA 13%; A 16%; BBB 18%

3) rating bracket downgrade: loss 3.38% / 5.92% (pre/post-capping as % of market value)
+ 4) 20% fewer downgrades: loss 2.70% pre/ 4.73% post capping

5) Forego some spread, which would worsen test results g%g@

Institute
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Source: IFoA Matching Adjustment working party — for illustration ?% Ofi«'::tuarliteys
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Sensitivity testing (Test 2) — Results
3.50% - | Internal model test 2 results materially higher than standard formula
3.00% -
2.50% -
2.00% - - Base
—Interest rate up
1.50% - —Interest rate down
1.00% - --- Twist 1
0.50% - --- Twist 2
000% 1 T T T T T T T T T 1
O 0 A QO 9O O N A DX H
NN XN NN P9 Q&
PP PP R PP PP PP
* +2% increase in Test 2 under longevity stress -+ +0.5% under downgrade stress .
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Source: IFoA Matching Adjustment working party — for illustration
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Mitigate adverse test results through:
management information (e.g. RAG status)
setting appropriate credit quality limits
defining trading strategy and management actions
reinsurance and hedging strategy
Revisit cash-flow testing dependencies:
when and under what circumstances to highlight “breaches” to PRA
reflecting required trading strategy when calculating or validating internal model SCR

MA calculation methodology (e.g. capping applied to non-investment grade)

Develop alternative tests / early warning indicators
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Early warning indicator tests showing level of compliance with PRA tests
under range of scenarios:

This can then be referred to when scenarios materialise in practice

Test that informs liquidity plan:
Incorporates all sources of liquidity (e.g. Gilts, cash, facility from group or treasury)

Test that base (and/or stress) shortfall no more than x% of projected liquidity sources

+20%
y/—v—r—" ,‘ /\"" 00/0
CIRAITCIVAN K S N ¥ b A DA O N D
N X R N S 8 B B PC B N > B B L ©
PP R PR PP PP PR R PP RE R PR PP P
-20%
mm Surplus Shortfall Annual Surplus/Shortfall
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Source: IFoA Matching Adjustment working party — for illustration
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Concluding remarks on cash-flow tests

"III"'“"|||||”|“||||||II|"' m___:_w . ‘ |

Test 2 Test 3

« More difficult to meet for * Incentivises slightly longer
internal model firms liability vs asset duration

+ Test on whether enough
assets, effectively defining
assets used for other tests

Test 1

+ Sensitive to early year
shortfalls and risk-free rate

» Does not take into account
all sources of liquidity

» Relies on estimations (e.g.

monthly calculations)

» Does not take into account
nature of cash-flows (e.g.
RPI vs fixed)

« Inflation VaR expressed as
% of total portfolio (e.g.
rather than as % of linked

portfolio)
x
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“What should the working party focus on next?”

1. Influencing the public debate on the features principles discussed today
2. Optimisation of the MA asset hypothecation

3. Dealing with breaches
— definition, reporting requirements, time to rectify

4. Potential changes to operation of MAPs post Brexit

5. Treatment of reinsurance
— summary of possible approaches

6. Surplus extraction from the MAP

7. Something else!
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The views expressed in this [publication/presentation] are those of invited contributors and not necessarily those of the IFoA. The IFoA do not endorse any of the
views stated, nor any claims or representations made in this [publication/presentation] and accept no responsibility or liability to any person for loss or damage
suffered as a consequence of their placing reliance upon any view, claim or representation made in this [publication/presentation].

The information and expressions of opinion contained in this publication are not intended to be a comprehensive study, nor to provide actuarial advice or advice
of any nature and should not be treated as a substitute for specific advice concerning individual situations. On no account may any part of this
[publication/presentation] be reproduced without the written permission of the IFoA [or authors, in the case of non-IFoA research].
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