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Choose the correct option:

Rates must be positive? Loch Ness monster exists:
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JPY swap curve
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Developed markets with negative yields (96% Debt/GDP)

Country Debt (USD) Cumulative
Italy 2 116 568 517 197 6%
Spain 1 067 150 847 495 9%
Ireland 184 994 920 383 9%
Belgium 414 164 966 739 11%
France 1 899 327 066 404 16%
Japan 9 171 530 874 980 42%
Austria 248 916 652 760 42%
Switzerland 88 276 659 168 43%
Finland 114 917 576 708 43%
Netherlands 494 173 462 129 44%
Sweden 150 267 706 030 45%
Denmark 108 768 360 131 45%
Germany 1 683 413 131 397 50%
Greece 326 328 905 130 51%
Portugal 232 469 749 200 51%
Iceland 20 592 505 655 51%
Israel 160 102 862 174 52%
Hong Kong 148 099 543 027 52%
Australia 319 907 626 696 53%
New Zealand 55 595 315 372 53%
United Kingdom 2 164 783 036 682 59%
Norway 99 533 745 031 60%
United States 13 415 111 351 487 97%
Canada 744 798 041 724 100%
Singapore 154 909 807 386 100%

Total 35 584 703 231 086 
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“Inflation is taxation without legislation …” – Milton Friedman
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“ Prediction is very difficult, especially if it's about the future.

Nils Bohr ”
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US Inflation Measures
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US – CPI Expectations (professional forecasters)
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“
Every crisis starts with a theory ...

S. Ross ”
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Source: Towers Watson (2012)

0

200

400

600

800

1000

1200

1400

1600

2005 2006 2007 2008 2009 2010

$ billion US variable annuity assets

Variable annuity assets



www.up.ac.za

• VAs valuable to policyholders during periods of financial crisis due to 
protection offered.

• Insurers can skid into trouble during this period.

• Between October 2007 and March 2009, many VA writers across the 
world incurred huge losses due to rising guarantee values, negative 
hedging results and exploding hedging costs. 

VAs and the financial crisis
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• Remains the dominant guaranteed income product

• According to a McKinsey study, the insurers that seek to build a 
sustainable VA business will need to:
– Revise their risk mitigation strategy
– Refine pricing to charge accurately for the cost of the embedded options
– Change product design.

Variable Annuities – Post financial crisis
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• Current focus on the middle part of the puzzle:

– Refining the pricing of variable annuity embedded derivatives by using 
a Lévy process for the evolution of the fund process

– We comparatively consider the price differentials of a life insurer that 
prices its variable annuity guarantees under the more actuarially 
accepted regime-switching framework versus the use of a Variance-
Gamma framework

– The reference portfolio used is the Johannesburg Securities Exchange 
All Share Index (JSE ALSI).

 The guarantees considered from the spectrum of GMxBs for the 
purposes of this study were:
– Guaranteed Minimum Maturity Benefit (GMMB)
– Guaranteed Minimum Death Benefit (GMDB)


