Sibrand Drijver ‘< TKP

8t Volatility and Tail Risk Educational Event, 16th of April 2015 Investments
London

Risk Management: implied or historical
volatility?



Risk Management: implied or historical volatility?

O

Equity Interest rates

€{ TKP

Investments




Risk Management: implied or historical volatility?

Financial markets: volatile and calm periods

« Implied or historical volatility better estimator of realised volatility?
 Does the answer depend on the length of the option period?

« Is there a systematic bias?

« Is there a relation between volatility and return on equities?

« Risk management
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Equity volatility

« 6 different markets

« 7 different option periods
- 1,2,3,6,9, 12 and 18 months
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« Starting in 2000, because of availability reliable volatility data
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Equity volatility

« Markets move together

Development implied volatilities
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Equity volatility

« Linear regression analysis
— Realised volatility ~ intercept term and implied volatility

+ F-test to measure whether implied volatility equals realised
volatility
— Constraint realised volatility equals implied volatility
— How much information is lost due to constraint?
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Equity volatility

- Realised volatility equals implied volatility?

Does the realised volatility equal the implied volatility?
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« For most equity markets, the implied volatility overestimates the realised
volatility

« Risk premium
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Equity volatility

- Is the implied volatility a better predictor than historical volatility?

« Linear regression
— Realised volatility ~ intercept term, implied and historical volatility

« F-test to measure whether implied volatility equals realised
volatility
— Test whether information in one measure is a subset of the other
— Constraint realised volatility equals implied volatility
— How much information is lost due to constraint?
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Equity volatility

« Does implied volatility contain more information than the historical
volatility?

Does the implied volatility contain more information than the historical volatility?
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« For most equity markets, the implied volatility contains more information
than the historical volatility
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Equity volatility

« Volatility and return

« Low volatility strategy (factor investing)

— Buckets
— Relative volatility levels
— Rebalancing
Euro Stoxx, 12 months FTSE 100, 12 months
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« Absolute level of volatility (current research)

« Behavioural finance

10 . €{ TKP
For professional use only Investments



Equity volatility

« Rolling horizon

« Requirement from statistics: independent observations....

0.7 Eur, 12 months 0.6
0.4
5 0.6
= £0.2
'_E 0.5 5 .
S 0.4 - 9 g
L -] i bl
903 £0.2 -
® 0.2 A ®
9 $0.4
€ 0.1 =
0 0.

0 0.2 0.4 0.6
Implied volatility

\
o
-9

« Conclusions do not change
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Interest rate volatility

« Swaption volatility grids can change a lot!

Eur swaption vol grid 22-2-2007 Eur swaption vol grid 4-3-2014
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Interest rate volatility

« Spikes in volatility

Implied volatility EUR interest rate (1 year option)
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Interest rate volatility

« Does the realised volatility equal the implied volatility?

Does the realised volatility equal the implied volatility?
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Interest rate volatility

« Does the implied volatility contain more information
than the historical volatility?

Does the implied volatility contain more information than the historical volatility?
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Interest rate volatility

Eur, 12 mnd, 10 year swap

Implied volatility generally overestimates realised volatility

0
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Implied volatility generally contains more information than historical

Eur, 12 mnd, 30 year swap
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Interest rate volatility

« Rolling horizon

Eur, 12 months, 10 year swap

0

0 0.1 0.2 0.3 0.4 0.5
Implied volatility
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Risk Management

« Volatility important for risk return profile pension funds

rebalancing rule 1| rebal_details (13 17
times 3
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« Impact on dispersion funding ratios, portfolio composition and hedge
decisions
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Conclusions

- Implied volatility generally better estimator of realised volatility than
historical volatility for both equity and interest rate markets

 However, implied volatility tends to overestimate realised volatility
« Relationship depends on option period and length of underlying swap
« Important for risk management purposes

« Relationship between absolute level of equity volatility and return?
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TKP Investments B.V. is an investment firm and management company of investment funds and is registered with

the Netherlands Authority for the Financial Markets.
The text and graphics in this report may not be used or made public in any form or by any means without prior

written consent of TKPI.

The content of this document is for information purposes only and should not be considered as a commercial offer,
business proposal or recommendation to perform investments in securities, funds or other products. All prices,
market indications or financial data are for illustration purposes only. No rights may be derived from the provided

data and calculations.

TKP Investments is part of Aegon Asset Management




