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History of LPI  – Historical Pricing
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LPI – The Players: Supply and Demand

Insurers, 
Infrastructure, 
Utilities, 

pension funds

Hedge funds: 
short-term 
investment 

BANKS

Retailers,
Real Estate

Sovereigns, 
agencies, 
supra-
nationals, 

IL cash-flowsIL revenues IL liabilities

Banks, retail 
investors

Financials: 
banks (IL-
mortgages)
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Modelling of LPI

Two most common forms of LPI

YoY : LPIt = LPIt 1 *min[max[1+floor%,RPIt/RPIt 1],1+cap%]YoY : LPIt  LPIt-1 min[max[1 floor%,RPIt/RPIt-1],1 cap%]
Index : LPIt = RPI0 *min[max[(1+floor%)t,RPIt/RPI0],(1+cap%)t] 

The building blocks of the LPI derivatives market are zero 
coupon RPI swaps

Three forms of “standard” RPI options trade in the market

1.YoY RPI caps and floor

2.RPI Index caps and floors 

3.LPI swaps
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Modelling of LPI

RPI options trade on price

RPI Index Options 
Natural to use Black Scholes model 

RPI YoY Options p
Market convention is to assume the underlying yoy rate has a 
normal distribution
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Modelling of LPI

Screen prices do exist but for small size
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Source: 
Bloomberg 
Nov 2011
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Modelling of LPI

Skew graph of RPI Index
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Modelling of LPI

Skew graph of RPI YoY
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Modelling of LPI

Historically the implied volatility smile first appeared in the 
equity option markets

Techniques developed for equities have subsequently been 
used in interest rate and inflation markets

SABR model is the market standard for fitting the implied 
volatility smile
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Advantage is that equivalent lognormal implied volatility can be 
approximated analytically

For extreme parameter values and strikes far away-from-the-
money, these approximations break down

10
© 2010 The Actuarial Profession  www.actuaries.org.uk

Alternatives to matching LPI exposure

RPI volatility skew has been getting worsey g g

Implied vol at the 0% floor is 66% higher than at the money

Valuing a 0% RPI YoY floor using at the money vol results in a 
fixed coupon of ~50bps less which would have a significantfixed coupon of ~50bps less, which would have a significant 
impact on BPA pricing
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Alternatives to matching LPI exposure

30y LPI[0,5] spread vs 30y RPI zc rate
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Alternatives to matching LPI exposure
These calculations can now be done on Swap Manager
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Alternatives to matching LPI exposure
Macro Hedge

The correlation between RPI & 3m Libor over the period of 
data is 75%

D i th t i d f ti RPI 3 th LibDuring the recent period of negative RPI, 3month Libor 
averaged 1.2% and an appropriately struck Libor floor would 
have provided a good hedge

By hedging the RPI 
floor embedded in your 
BPA liability on a more 
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y
macro basis there is 
potential to release 
efficiency savings

Alternatives to matching LPI exposure
Macro Hedge

We consider the example of hedging a 0% YoY RPI floor with 
a 2% Libor floor and 0% cumulative RPI floora 2% Libor floor and 0% cumulative RPI floor

Macro hedge with an upfront gain which works against major 
shocks

•Performs under severe RPI 
movements

•Sensitive to interest rates

15
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Sensitive to interest rates

•Exposed to LPI-RPI spread 
widening

•Gains if the spread 
normalises
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Alternatives to matching LPI exposure
Delta Manage

Similar to how many WP funds hedge the embedded options 
in the Cost of Guarantees

Significant potential value (banks are still doing it!)

Risks as with any option replication

•Model risk (we discussed the perturbation issue with SABR 
model)model)

•Transaction costs (ZC RPI swaps are the building blocks)

•Gamma Trap
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Alternatives to matching LPI exposure
Delta Manage
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Alternatives to matching LPI exposure
Delta Manage
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Alternatives to matching LPI exposure
Do nothing

Do nothing

This has the benefit of simplicity and is a widely used 
technique

Not very suitable for insurers given the requirement to 
consider and hold capital against a 1 in 200 yr event

Has not worked well as LPI has not normalised but 
become even more expensivebecome even more expensive
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Other flavours of LPI

LPI[0,2.5], LPI[0,3], LPI[3,5] are more common ‘exotic’ variants

Strikes more ATM so issues with high gamma more relevantg g

Interdealer market trades [0,5], [0,3] and [0,∞]
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escalation magnifies the 
issues:

F
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•Fewer sources

•No comfort from visible 
levels

•No market to transfer risk

The rise of CPI – Timeline

22nd June 2010 – Public Sector indexation moved from 
RPI to CPI for all public sector pensions

8th July 2010 – Pension Minister announces intention to 
legislated so that all private sector pensions also CPI

8th December 2010 – DWP announces consultation and 
backtracks on claim all linkage will be CPI

16th June 2011 – DWP response, result is no rule changes p , g
so RPI linked benefits must stay RPI

29th June 2011 – DMO announced consultation on issuing 
CPI linked bonds
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The rise of CPI

Overall effect
As there is no government override for private pension 
scheme inflation linkage

The overall effect is:
• For pension in payment – 80% RPI linked, 20% CPI 
linked
• For increases in deferment – 20% RPI linked, 80% CPI 
li k dlinked

So CPI linkage will be highest in the 10-25y maturity and 
RPI will be highest 25y plus

22

CPI linked liabilities 

Also evident from historical data that CPI is less volatile than 
RPI
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The rise of CPI

CPI Pricing ScreenAnalysis of CPI and RPI 
Since 1989 

CPI Average 2.79%
SD 1.84%

RPI Average 3.49%
SD 2.18%

Trading 
Bid offers for CPI are 40 bps versus 5bps for RPI. Possible 
to execute regular large RPI trades not possible for CPI
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The rise of CPI v RPI

CPI-RPI basis broken into 
its constituent parts

Analysis of CPI and RPI

D i f thl l tilit
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Driver of monthly volatility 
is housing in RPI which is 
not (currently) in CPI.  

The chart also shows that 
the so called “formula” 
effect is the main cause of
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Questions or comments?

Expressions of individual views by 
members of The Actuarial Profession 
and its staff are encouraged.

The views expressed in this presentation 
are those of the presenters.
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