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Global ZIRP

Flat-lining in the G7

Short rates have ticked down in 2008 as a short term measure — or so we all thought — but low
rates have arrived across the developed world and seem set to be around for a while yet.

On the level

Central-bank base rates, %
FORECAST

United States
Japan

Sources: Central banks; Bloomberg

Source : The Economist
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Longer Term Rates
Sucked down too

Chart 7 Fifteen-year spot government bond
yields'™

Per cent

—Uus Shown here are the long term (15Y) US / DE /
Uk I UK rates all gradually being pulled down to
Germany 29%5-3%.

Time deposit rates have

kept rates higher — it is

thought by BoE due to Percent
Sources: Bloomberg and Bank calcularions, the value of hoarding Sight deposit

(a) Zero-coupon yields. ||CIU|d|ty as ban klng Time deposit

reforms are brought in. —— Bank Rae

2000 2002 2004 2006 2008 2010 2012

Liquidity has a value.

2008 2009 2010 2011 2012
Source : Bank of England

4 L) Milliman



What drove rates lower?
Maybe central banks were pulled there

Commentators suggest that the fall in
the short rate is less driven by a pro-
active central bank desire to bring
down rates but rather a reaction to
the private market rates pulling down
the bank rate.

Treasury GCRepo Rates & Fed Funds Target Rates

= Fed Funds Target The dips in General Collateral Repo
rates appearing to pull down the Fed
= = =Treasury GC Overnight Repo Funds Target rate in its wake.
---- - Hifechive Fed Eunds But why would private sector lenders
accept these lower rates?

’ FFtarget= range 0-25bps
lﬁ'{"‘,’ T S e T TN

Jul-07 Jan-08 Jul-08 Jan-09 Jul-09 Jan-10 Source : New York Federal Reserve
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Hoarding Cash at Negative Rates
Happened last time we (our grandparents) were here

“Times in which public confidence is shaken are characterized not only
by high rates on unsafe loans, but by efforts on the part of timid
investors to find a safe place for their savings, even if they have to
sacrifice some or all of the interest upon them. They will even hoard
savings in stockings and safe deposit vaults. We may even occasionally
find cases in which the desire to obtain a safe method of keeping capital
is so keen and so difficult to satisfy that the rate of interest is negative.
The investor is then thankful enough to receive the assurance that his
capital, by being intrusted to another, will not be diminished, to say
nothing of being increased.”

Irving Fischer, 1930
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From ZIRP to NIRP

Negative Rates in Europe 23 July 2012

When the Danish Government issues
Certificates of Deposit at ...

-0.2%

German and Swiss bonds trading
below zero too.

2014 2017 2022

= Germany ®Switzerland mDenmark

Source : Thompson Reuters
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European Negative Rates
What the banks did next...

Figure 5 - Banks have moved excess liquidity from
CDs to current accounts held at DN

feb mar apr may jun jul

M Certificates of Deposits ~ ENetcurrentaccountdeposits

Source: Denmark’s Nationalbank, August 2012

Danmarks NationalBank expanded
the amount allowed on deposit as a
current account and the banks
jumped at the chance to escape the
negative carry.

Source : RaboBank
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Negative Rates Policy
Its in the locker ... If we need it ... but don’t make us use it!

“We're going to continue to think about these. | hope we'll
think about whether there are constraints to setting negative
interest rates. This would be an extraordinary thing to do and
it needs to be thought through very carefully.”

Paul Tucker speaking at the Treasury Select Committee — Feb 2013
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Opportunities For Insurers
Alternative Assets for Insurers as Banks Get Squeezed?

| A‘ Attractive for

v‘ insurers?
Export .

Finance i
Real Project
Energy & (other) Finance
. Estate
Commodlty Loans
Structured @
Debt

Energy &
Commodity
Trade Finance

ansportation
® Leverage (shipping)
. Finance
Global
Transaction
Banking

Acquisition ‘
Finance Corporate

@ Loans
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Return Free Risk

The “new” risk free return

The low — even negative - yields being offered on government debt
may not be going anywhere fast. High level of debt vs. GDP persist
— yet deficits continue to pile up the debt.

Rogoff et al would have us believe that this will act as a brake on
the growth needed to stimulate the economy.

But are they right?

Debt (% GDP)

Bubble Size = GDP

2012 Deficit (% GDP)

Source : OECD - ISSN 2074-384x - © OECD 2012
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12

European Vulnerability

European Life Still Mainly Saving / European Names Exposed to Rates

Over 17 years the premium income in
Europe has grown (in nominal USD terms)

but the mix is pretty static: 1995

c85% - Savings
c15% - Risk

Swiss Life
Generali
Delta Lloyd
Prudential
ING

Old Mutual
AXA
Standard Life
CNP
Storebrand

More than 50%
of margins are
nvestment margins

Investment margin (spread) = Underwriting margin

Less than 25%
of margins are
investment margins

Fees and premium+based revenues

Div EMEA L&H premium income (USD bn)

2% @

®m Risk  Saving

Some of Europe’s biggest
and most successful
insurers are particularly
reliant on the investment
margin.

Source : Swiss Re Economic Research &
Consulting - Sigma 4/2012
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Global Investors Concerned
Geneva Association

Low Interest Rates Remain the Key Risk for the Insurance
Industry—Investor Expectations for 10-12% ROE Remain
Unchanged

Key industry issues/ risks seen by investors

December 2009 / October 2012

= Solvency ll: negative especially for life ins and long-tail; SST more than &2; more BU than
USissue; might lead to cap hikes

» Regulation remains an issue but not a key issue any more; SST equivalence

This survey of investors in the insurance
. « Accounting: low transparency; difficult comparability; constant change; investor remains
market see low interest rates as “more than an * outsider”

ever a key issue”. » no big issue any more!?
_ _ _ _ ) Interest rates: low interest rates as a challenge; potential quick uptick not good neither;
Ominously they highlighted in 2009 and still question mark on viability of life insurance model
do in 2012 where the Life Insurance model » more than ever a key issue; yield compression; higher yield assets (credit risk)
(for value generation) is viable. P&C reserving: recession impact on claims only to come; non-life pricing cycle a challenge;
~ remains a key issue; insurance pricing cycle; reserve adequacy long-tail

» Inflation risk (new): potential inflation shock/spike — a bigger issue today than in 2009

» Growth challenge (new): recession impact Europe
Source : Geneva Association / Vontobel

13 L) Milliman



European Regulatory Reaction

UK

Carry on Solvency 1+ system inc. ICA.

DE
Additional reserves Zinszusatzreserven

need to be set aside for policies with
high reference yield.

ES

Allow exclusion of M2M government
bond yield movements.

14

NL

Discount rates higher than EUR swap
curve allowed.

DK

Discount rates higher than
EUR swap curve allowed.

SE

Discount rates higher than
EUR swap curve allowed.

CH

Allowed to use swaps less
10b.p. to 2015.

IT

Allow exclusion of M2M
government bond yield
movements.
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European (EIOPA) Regulatory Reaction

“Can we be coordinated please lads?”

03

EURCIPEAK N IMNSURAMNCE

AN CTL RN IR Ao EIOPA is of course keen to ensure that there
is a harmonised regime.

Opinion
of the European Insurance and Occupational Pensions This note calls for EIOPA and members to be
Authority of 28 February 2013 on notified (presumably in advance) - consult

Supervisory Response to a Prolonged Low Interest Rate with the other NCA (regulators).
Environment

It also calls for exit criteria to be incorporated
into NCA proposals.

Supervisory Action

28. If national competent authorities have taken or are considering taking
measures that would be applied to all firms in their jurisdiction facing these
risks, EIOPA recommends that such measures should incorporate, as
appropriate, conditionality and exit features if needed. It is expected that
conditionality would set out clear criteria for availing of the measures being
offered. Equally, there should be clear exit criteria for the cessation of such
market wide measures, if feasible.

If national competent authorities are considering taking market-wide measures
then they should notify EIOPA and its Members of this intention. This will allow
better coordination of measures across jurisdictions in terms of timing and
broad design. Discussion of proposed measures with EIOPA Member authorities
that have already taken such action would also help to improve policy design.

EIOPA would engage in a follow-up exercise with Members in 2014 to explore
what actions have been taken in light of this Opinion. A formal report would be
prepared for consideration at the EIOPA Board of Supervisors.

Source : EIOPA
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European Regulatory Reaction
Adapt the business model

Opinion

of the European Insurance and Occupational Pensions
Authority of 28 February 2013 on

PO ... /s b S Supervisory Response to a Prolonged Low Interest Rate
Environment

Unsustainable business models in particular should face challenge from
supervisors at an early stage and it is expected that insurance undertakings
should be encouraged to resolve their own problems. Even in those countries

where the capital impact of low interest rates has already been recognised . . .

through market-consistent accounting, a threat to business models still exists. EIOF_)A in their opinion encc_)urage N_CA
Persistent low interest rates may damage the underlying value proposition of supervisors to challenge unviable business
insurers, resultfng in a _dlownward pressure on sales and consequently pressures models at an ear|y stage — even where
on expense ratios. Additionally low interest rates may encourage other business . . .

model changes such as alterations in asset allocations in a “search for yield”, market consistency Is less recogmsed-
which may create new risks on the asset side of the balance sheet.

They warn on the search for yield in creating

National supervisory authorities should explore with insurance undertakings the neyv r'SkS but_sugge§t prOdU(_:t adap“f’r_"_ de-
other measures that could be taken regarding new contracts. Such measures risking and increasing the firms flexibility.
might include adaptation product designs in such a way as to address the risks

arising from low interest rates. The latter could include a de-risking of products

or measures to increase their flexibility.

Source : EIOPA
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A Couple of Insurer Quotes from 2011 AR

Aviva and Allianz

Allianz describe an expectation of the business mix

slowly drifting to unit-linked and protection business Aviva describe the way on which driver of risk are
if the low rate regime perseveres. monitored as part of the risk appetite process — and
cite the risk of a sustained low rate environment in

Mitigating low rate environment actions on pricing,
expenses, ALM and capital optimisation.

Allianz ()

nthe LIFE sector, we expect relatively low interest rates to continue, limiting sales and profitability in mature markets,
but growth in emerging markets is expected to remain robust. A the product level, traditional offerings will be less
favored by insurers due to the high cost of providing guarantees and stringent capital requirements. Competition with
banksin the short-term savings market is also expected to remain intense - to the detriment of bancassurance life sales
[ low interest rates continue a5 anticipated, we also envisage that the life business mix will cantinue to slowly evalve
towards more profitable umit-linked and protection business, As this shift takes place we expect new business profit
ability and the quality of earnings to improve,

in our asset base, The investrmeant result for 2012 is expectad to improve cormpared with 2011, We will continue to take

action in 2012 in response to the challenging market environment, particularly low interest rates. This includes product
and pricing actions, expense management, asset/liability management and capital optimization. Still, it must be noted

17

that context.

Risk appetite monitoring

As the macro-economic climate deterorated in the latter half

af the year, the Committee received regular detailed reports on
key risk exposures, the drivers of risk in the Group and ermerging
and potential risks, including the risk of a sustained low interest
rate environment. The Committee gave particular focus to the

Source : Company Accounts YE2011
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Cost of Hedging Guarantees

Rate Falls Have Impact

[N[SRLWA LTo vof
FiLLiingll 1eEuye Lwusl 1IUSX LUl vVdal lalle AlULILY audldlllces

MLHCI Index 95} Save As 96) Actions - 90 Edit - 99 Table

OG/31r20 ) Compare
30 1Ml Yo 1Y

5Y Max | Monthly w = g Secunty/Study

Line Chart
| | ]

=

™ Event

This — blue line - is a Milliman GMWB
Hedge Cost Index published on
Bloomberg (Ticker = MLHCI)

The orange line is the 10Y Swap Rate.

The correlation between these since
c2006 has been around -85%.

A lot of the hedge cost has been driven
by the falls in rates — underlying the
importance of rho (interest rate
sensitivity) hedging when undertaking
dynamic hedging.

Practice has differed in Europe and US

over whether — with low rates — it is still
worth hedging.

ﬁustrulla &1 2 S7F7 8600 Brozil 5511 3045 4500 Europe 44 20 7330 FS00 Germang 43 63 3204 1210 Hong Kong 852 23977 &000

1 21z 218 2000

Jopon 81 3 3201 2900 Singopore &5 6212 1000

Copyright 2013 Bloomberg Finonoe L.P.
SM 335120 BST GMT+1:00 H441-5152-0 23-ppr-2013 11:41:40

Source : Milliman / Bloomberg
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EMIR

While we are on the subject of hedging...

Quality of Capital - Historical Analysis
Based on Model Life Company (MLC)

() O o )
IR CR CR GG
BN I N N

M Tier 1 Capital Resources Tier 2 Capital Resources

Looking back over recent history, margin calls would have had a material impact on
capital quality - and on a typical insurers ability to cover the SCR

Source: Milliman Analysis
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ZIRP In Japan

Combat Deflation with ZIRP

For much of the 1990s, Japan
suffered from deflation.

Inflation
Percent

_5 J
Jan 1991 Jan 1996 Jan 2001 Jan 2006 Jan 2011

Uncollateralised Overnight Rate

To tackle the deflationary 10
climate, in February 1999, the

Policy Board of the BOJ s

embarked on ZIRP 6

To manage expectations, the 4

BOJ added that it was
committed to ZIRP until 2
deflationary concerns had 0

n

alleviated 07/1985  01/1991  07/1996  12/2001  06/2007  12/2012

Source : Milliman / Japanese Government

20 L) Milliman



ZIRP In Japan

... and the long rates too.

Uncollateralised Overnight Rate

8
6
4
2
0

07/1985 01/1991 07/1996 12/2001 06/2007 12/2012

The impact of deflation and ZIRP Japan Government Bond Yields

R JGB 01Y:Yield —JGB 10Y:Yield —JGB 20Y::Yield
pronounced.

Percent

0 T | 1 - 1
Jan 1990 Jan 1995 Jan 2000 Jan 2005 Jan 2010
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Japan Case Study
Falling Yields Through 1990s

Chart &: Asset portfolio vields of life insurance companies'

1990 1997 1992 19931 1994 1995 1994 1997

1998

== Inwestment Yield on Asset

s in General Accounts

22

19o9 2000

With guarantees that had been sold
c4% to compete with the — then —
public sector post office savings
account — a strong negative carry was
forced onto the Japanese Life sector.

The rates that new long term policies
were sold at did fall — but at nowhere
near the rate that that could be
earned in the markets.

Nissan Mutual Life (the first insurance
company to go bust since WWII)
was paying 4.7% and earning 3.2%.

Source : Charts originally published in "10 Years of
Low Interest Rate Environment - Experiences From
The Japanese Life Insurance Market", April 2013, by
the copyright holder, General Reinsurance, and
reprinted with its permission.

F0001
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Japan Case Study

|n50lvency Solution In the late 1990s and early 2000’s 9
(nine) insurers collapsed under the

. " — pressure of sustained low rates
niohvent |EI£IdI'ILiE e insurance I:DITIPEHIEE in thee rehabilitation FIFDEE!i imposing a Strong negative Cal‘ry on

s

Legi¥| sttnctiste fedutunl Pl Ll Wutual fuiupl ok kdutual Mock Japanese FSA resolution plan

of oo vy . .
involved:
Drade: aal Apnl |uFie by Auguist Dtober O iaber March Diober

ingalsEncy 19T 1959 0 0D 20} L] Ll E 20K

(akaat 1. Remaining Capital Use

publichad i ke S L - 3350 2. Reserve (P/H Benefit) Mark-Down

{klarch [haarrh {March {March March
1998) 1999) 20000 2000) W 3N 3. Industry Fund

Margin 4. Sponsor Company (Western

Escess Dl - &350 ) b 16.5 5550 d 1 &4 Firms Enter Market)

LIFY bio ; (Sepiember (Seplember (August  (Ocioher f {Cciober 5. Government Guarantee Underpin
i i E : i 6. Penal Lapse Fees

ATy

Future

;’1,:';::,., 2L : - . - The Finance Ministry did not
inteness rate indemnify policyholders leading to a
Reductin of ) loss of trust in the sector when losses

retorve were allocated.
P Tursd
Infechion

LPFY bio}
Source : Charts originally published in "10

; : Wl arlife ] Prudentist T Cibralear Years of Low Interest Rate Environment -
il Life Experiences From The Japanese Life
Insurance Market", April 2013, by the
copyright holder, General Reinsurance, and
reprinted with its permission.

Sporsoring GE Edison
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Japan Case Study

Market Restructuring

Deregulation of
product and price;
dramatic shift in sales
mix

Rationalisation of
sales; reduction in
sales force size

Insolvency and
restructuring of
weaker players

Improved financial
reporting; solvency
requirements

Staff reductions;
hiring freezes;
compensation

reductions

Gradual reduction in
balance sheet risk

Faced with persistently low investment
returns, the industry found a number of
solutions including a focus on product
strategy, distribution, risk management

... where Insolvency wasn't used.

Gradual
implementation of risk
management
processes

Growth of new
distribution channels

Dramatic growth of
well managed new
entrants

L) Milliman




Japan Case Study

Fortunes reversed

Japanese industry — has been
growing its protection sector and
appears to have reversed the decline
in life insurance sales post crisis.

Chart 18: Mew business sales of individual insurance policies™

12,000

The cross-sell is an important source
of profit for the insurance firms.

These firms are finding a way to earn
their way out of the negative carry
they are suffering on heritage life

insurance business.

I L
=

—|te Insurance sk

ke alth inswrance risk

Source : Charts originally published in "10
Years of Low Interest Rate Environment -
Experiences From The Japanese Life
Insurance Market", April 2013, by the
copyright holder, General Reinsurance, and
reprinted with its permission.

MSLIFANCeE |
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Japan Case Study

Taking lapse seriously

A lot of effort has been put into
reducing lapse rates — the purpose to
keep the customers on board for
cross-selling protection products.

What is “a lot” of effort?
900 (yes you read that right — 9-0-0)

strong retention team focussed on
preventing customers leaving.

L 15: Lapse rates of Individual Life Insurances®

Is this just Japanese cultural
conservatism wanting to maintain
stability of — in this case — their
customer base?

Maybe helps to understand the
“Insurance Ladies” sales network that
has operated in Japan post-war.

Source : Charts originally published in "10
Years of Low Interest Rate Environment -
vidual Life Insurancs Experiences From The Japanese Life
Insurance Market", April 2013, by the
copyright holder, General Reinsurance, and
reprinted with its permission.
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Japanese Case Study
Expenses Reduced

Successful companies have managed
costs aggressively.

Also mortality profits against the
reserving bases have made helpful
contributions to the bottom line.

Japan Life Insurance Overview

—f==FExpense Ratio (LHS)

14.5% -
14.0% -
13.5% -

13.0% -

12- 5% T T T T T T T T T 1
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source : Life Insurance Association of Japan
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Japanese Case Study
Product Mix Changed

The major response has been a shift
away from the traditional whole life
product with riders to interest sensitive
products and also towards protection.

Sum insured {triflion yer)

Warlable Life
i T ncdow misnt
| Enchowiment with Tenm Bada
= T
B Oithers [incl. cther byps of
whiale life protection)

W Intures b Sansbive Whols Lifu

| wWhole Life (Tl Term Riddr)
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Japanese Case Study
Product Mix

Redesign and
repositioning of
traditional Whole of Life

Guaranteed interest rate
reductions, price
increases

Competition for distribution, and
competition based on innovation in
product design has been fierce, but
price competition has been muted,

allowing companies to rebuild capital &
surplus

Product deregulation and
new product

introductions, e.g.

sInterest sensitive life
*Move to risk protection

Sale of high margin
medical business by
mainstream players

Product Innovation and Discipline to Drive Value e My |

Through innovative & new products, and a balanced portfolio,
Pr ial has new t s by 17% since 2008

*Medical and LTC coverage
*Variable annuity

Innovation Index — Products launched in LTM Innovate and refresh broad product portfolio to capture
opportunities for all seasons, focusing on regular premium

* 45% of APE * PRUIink smart wealth builder
* NBS reduced - Flagship investment linked product
= Evergreen Growth Saver
= Medium to long-term wealth accumulation product
= PRUcrisis cover lifelong protector

— Addresses strong demand for whole life and
extensive Cl coverage, flagship Cl product

= PRUecrisis cover multiple protector

- ‘First in market' multiple Cl claim rider

L) Milliman




Japan Case Study

Distribution Restructured

Traditional sales forces have been
restructured.

W Sales Personnel
Professional sales advisor
channels have grown.

B Individual Agences

m Corporate Agenci . o
KOpaRaiE-gendEs This example from Alico in Japan.

Alico
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Japan Case Study

Investments

Shift to foreign currency denominated
products China Interbank Market

« Now AUD is the most popular saving products in products may offer higher
Japan nominal rates of return.

Extension of asset duration
« Notwithstanding the low interest rates, insurance S
companies tended to lengthen the portfolios
allowing them to better manage the ALM risk and
secure a small pick-up in yield from longer dated
assets

Betting on credit spread

» Before the crisis, there was a trend of increasing
the exposure of foreign corporate bonds or
securitized products with currency fully hedged
as corporate bond market in Japan is not deep

L) Milliman




Japan Case Studies

The Winners

Daido Life

* Focused market niche:
term life sales in the small

and medium sized business

market

» Savings products sold
prudently

» Early awareness of ALM
and risk management;
reduced equity exposure

* Alliance with Taiyo Life to
achieve scale and
efficiencies(e.g. —joint
system development)

» Access to capital market
through demutualization
» Transparency of reporting;

EVs

Aflac

» Capitalized on new product
niche (cancer, dread
disease)

* Highly successful pursuit
of distribution through
corporate agencies

* High investment in
systems; focus on
policyholder services and
efficiency

* Innovative investment
strategy coupled with risk
management

* Meticulous financial
reporting

» Continual product pricing,
repricing, and evaluation

Prudential

* Along with Sony,
introduced first
professional distribution
channel focused on needs
based sales

» Patient and obsessive
focus on quality in agent
recruitment and training

* Products with high
protection component —
lower interest rate risk and
high profit margin

* GAAP reporting with profit
focus

* Low expense ratios

» Ability to leverage success
with sequence of
acquisitions (Kyoei, Aoba,
AIG Star, AIG Edison)
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Japan Case Studies

What the winners did...

Less burdened by
bubble era mistakes

Needs based sales;
acute awareness of
NEG
demographics

High investment in
systems

Well defined
product niches

Strong financial
reporting and profit
focus

Internationally
sophisticated
investment
departments

Leading edge of
product innovation;
leaders not
followers

Relatively stronger
risk management

Open to change
(e.9.
demutualization);
opportunistic

L) Milliman




Lessons for the UK

How do we in UK do on Iapse’? Until the crisis lapse rates had been following an upward

trend — but more recently the trend appears to be
improving.

Maybe still a way to go to embed a downward trend like
the Japanese have done.

= Regular Premium

Axis Year 1 Lapse Rate (SP)

== Single Premium

Year 1 Lapse Percentage (RP)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Year
Source : Milliman / FSA
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Lessons for the UK
How do we in UK do on lapse?

Expenses Payable Per Policy

Some quick figures derived from recent FSA Returns -
maybe suggesting that the industry has a way to go on
reducing per policy expenses in the way Japan has done.

N

2005 2006 2007 2008 2009 2010 2011

—
L)
v
wv
c
o

<%
x
a
>
2
°
a
o
o
a

Source : Milliman / FSA Returns
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Lessons for the UK
What the Japanese winners did...

Less burdened by
bubble era mistakes

Needs based sales;
acute awareness of
NEG
demographics

High investment in
systems

Well defined
product niches

Strong financial
reporting and profit
focus

Internationally
sophisticated
investment
departments

Leading edge of
product innovation;
leaders not
followers

Relatively stronger
risk management

Open to change
(e.9.
demutualization);
opportunistic
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There is always consumerism...

“I am tempted to say keep your money in the
bank until the outlook is a bit clearer — but
who wants money in a bank nowadays? So all
| can think of is this: spend it. If you're having
any trouble with that my wife would be happy
to help. It's always good to get the experts
involved in these troubled times.”

Gary Jenkins writing in Credit Matters
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Summary

» ZIRP (Zero Interest Rate Policy)
= European Insurance Impact

= Japanese Case Study

» Lessons for the UK?
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