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Motivation

Government-run pay-as-you-go systems suffer from demographic changes

= demand for private old age provision increases

How to choose “optimal” products?

® Vast body of literature on determining optimal (often dynamic) asset allocations mostly using
expected utility approaches

® Really practicable for “typical” client?

@ Grafetal. (2012) introduce risk-return profiles of old age provision products by means of
stochastic modelling, focussing on nominal returns

But: Purchasing power of benefits much more relevant than nominal returns.
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Contribution

®@ Extend the model of Graf et al. (Nominal) risk-return profiles, e.g. following Graf
(2012) by including stochastic et al. (2012)
modelling of inflation.

Frequency distribution (nominal returns)

® Quantitative analysis of real, i.e. inflation- 10%
adjusted returns, especially focussing on
(existing) products equipped with nominal 8%

investment guarantees
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® Proposal of product modifications taking
inflation risk into account
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Risk-return profiles
Methodology

® Enhance the capital market model applied in Graf et al. (2012) by modelling inflation

@ Equity returns: Heston, S. L. (1993)
@ Term structure of interest rates: Cox, J. C., Ingersoll, J. E. and Ross, S. A. (1985).
@ Inflation: Vasicek O. (1977)

® Quantitative analyses of nominal and inflation-adjusted returns of different old age provision
products applying Monte-Carlo simulation.

@ Sample capital markets
@ Model different asset classes: equity, bonds, funds, ...

@ Model asset allocation within the old age provision products taking into account charges,
payment pattern, potential guarantees, etc.

= Estimation of the probability distribution of nominal/real returns
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Risk-return profiles
Products under consideration

~Standard" products
® Products without nominal investment guarantees
® Investment in equity fund
®@ Investment in fixed income (modelled as zero-coupon bond)
® Different products with nominal guarantee
@ OBPI: Option based portfolio insurance
@ CPPI: Constant proportion portfolio insurance
with different multipliers
“Modified” (inflation-linked) products
® “Fixed income”
@ Inflation-linked bond
® Modified versions of CPPI
@ Adjustment of floor based on realized inflation

@ Market based adjustment of floor

@ Inflation-linked bond as a safe asset .
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Risk-return profiles
Results — Standard products

Nominal returns

Real returns

Frequency distribution (nominal returns)
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significant inflation risk.
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@ Especially products that are considered as particularly ,,safe" by the clients bear a
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Risk-return profiles
Results — Modified products

Nominal returns

Frequency distribution (nominal returns)
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@ Inflation risk is significantly reduced when ,nominal® risk-free assets are applied.
@ Inflation risk can be eliminated when inflation-linked risk-free assets are applied.
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Conclusion and further research

Conclusion

® Inflation risk has significant impact on existing old age provision products, in particular products

that are perceived as safe due to nominal guarantees.
® Proposed product modifications reduce inflation risk significantly.

® We constructed different modified products for clients with different risk aversion.

Further research
® measure and manage inflation risk in the payout phase of different types of annuities

® derive policy implications and educate governments, regulators, financial advisors and clients about
inflation risk.
@ E.g. the German case:
Government provides certain tax benefits only for products with nominal guarantees

Further, legal obligation to show nominal risk return profiles
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Institut fliir Finanz- und Aktuarwissenschaften
Contact details

Dr. Stefan Graf
+49 (731) 20644-258
s.graf@ifa-ulm.de
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Institut fliir Finanz- und Aktuarwissenschaften
Our services

]
Life .. Non-Life Health

\_ . J J

]

Pricing and product : :

\- ProdEJct de\./elc?pment development Ac_tuanal modeling

1 Biometric risks : Claims management

Life settlements Reserving Portfolio analyses

- Risk Modeling

1

Solvency II = Embedded Value = Asset liability management

= ERM = Value- and risk-based management = Data mining

] 1 1 1 1

Project management = Market entries = M&A = Strategic consulting

= (. 1o

] Large-scale actuarial projects = Actuarial tests
\- Support in case of capacity constraints

] | | | |
- ... further information is

1 - > . :

Research Education =1 available on our website

\— ~ . www.ifa-ulm.de
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Institut fliir Finanz- und Aktuarwissenschaften
Disclaimer

Please consider the following reliances and limitations:

®@ This document must be considered in its entirety as individual sections, if considered in isolation, may be misleading. No reliance
should be placed on any advice not given in writing. Draft versions of this document must not be relied upon by any person for any
purpose. All decisions taking into account this document must consider the agreed basis and the specific purposes of this document.
If reliance is placed contrary to the guidelines set out above, we disclaim any and all liability which may arise.

@ This document is based on our market analyses and views as well as on information which we received from you. We have checked
this information for consistency against our market knowledge and experience. But we have not undertaken any independent
verification regarding completeness or correctness of this information. Statistical market data as well as information where the
source of the information is indicated are in general not checked by us. Please also note that this document was based on data
available to us at, or prior to the date it was prepared. It takes no account of developments after that date and we are under no
obligation to update or correct inaccuracies which may become apparent in the document. In particular, this holds for possible
implications arising from the introduction of new regulatory requirements.

@ This document is based on our experience as actuarial advisers. Where, in the course of providing our services, we need to interpret
a document, deed, accounts or relevant taxation provision or medical issues in order to advise you, we will do so with the
reasonable skill and care to be expected of us in our professional capacity. Should you want definitive advice, for example as to the
proper interpretation of a document, deed, accounts, relevant taxation provision or medical issues, you should consult your lawyers,
accountants, tax advisers or medical experts for that advice.

# As agreed, this document was made available for internal use only. Except with our written consent, this document must not be
reproduced, distributed or communicated in whole or in part to any third party. We disclaim all liability for consequences arising
from any third party relying on our reports, advice, opinions, documents or other information.

® Any reference to ifa in context with this document in any report, accounts, other published documents, or oral form is not authorised
without our prior written consent. This holds similarly for any oral information or advice provided by us in the context of
presenting/discussing this document.
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