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LDI
Ronald J Ryan CFARonald J. Ryan, CFA

CEO, Ryan ALM, Inc. 

Pension Plan Objective
____________________
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Society of Actuaries  (SoA) 
 

(Principles Underlying Asset/Liability Management)  
O b 2004October 2004

 
 
 

Accounting measures distort economic reality  
 

Consistent ALM can only be achieved for Financial Objectives 
 

Entities that focus on economic value tend to achieve their financial objectivesEntities that focus on economic value tend to achieve their financial objectives
 

Entities who manage their assets based on accounting treatment end up mismatching liabilities  
 
 

Translation : ALM Requires Economic Books 
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     Custom Liability Index (CLI) 
      _______________________________ 
 

Provide a Proper Benchmark for the Asset side to function efficiently 
 

Asset Allocation 
Asset Management 

Performance Measurement 
 

C t t f E i B k i h ith S A di tiCreate a set of Economic Books in harmony with SoA directive 
 

Based on Market Value 
Built as a Liability Index series 

Risk
____

Tradition Volatility of Total Returns

Ryan ALM NOT Meeting the Client Objective
Objective is Liability Driven
Not Matching and Funding Liabilities

Examples S&L,  Pensions,  Healthcare

Sharpe Old Ratio   =  Based on 3     month T-Bill
New Ratio  =  Based on Objective

(Information Ratio)
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Beta
____

MATCHES Return of Objective

Pension Objective  =  Liability Driven

Beta  =  Asset / Liability Matched Portfolio

Beta  =  Liability Index Fund 

 

Liability Beta Portfolio 
___________________ 

 
Matches Return of Objective 

 
Pension Objective  =  Liability Driven 

 
Beta  =  Asset / Liability Matched Portfolio 

 
Liability Beta  = Liability Index Fund 

 
Requires Custom Liability Index 
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Alpha
______

Excess Return Above Objective

Pension Objective  =  Liability Driven

Alpha  =  Excess Return Above Liability Growth

    Liability Alpha Portfolio(s) 
    __________________________ 

 
Objective = Liability Index 

 
Alpha  =  Excess Return above Objective 

  
Beat a Market Index …but Lose to Liabilities  =  You Lose ! 

Liability Alpha = Excess Growth above Liability Growth 
 

Requires Custom Liability Index to Measure Alpha 
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Asset Allocation
________________

Should be based on “Funded Ratio”

(Market Value of Assets / MV of Liabilities)

Requires Custom Liability Index to Measure MV of Liabilities

Large Deficit = Different Asset Allocation than Small Deficit

Should be Dynamic (Tactical) 
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No Alpha in Bonds
_______________

Total Returns
(Periods Ending 12/31/08)(Periods Ending 12/31/08)

10 yrs. 20 yrs.
Lehman Aggregate                 5.63%       7.43%
Ryan 5‐year STRIPS              6.86%       8.39%

Difference                        ‐ 1.23%     ‐ 0.96%

R Li bilit I d 9 43% 11 17%Ryan Liability Index 9.43%      11.17%

Lehman Aggregate  Duration consistently @ 5 years
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True Alpha 
__________ 

 
Requires CLI to Measure Liability Growth (Returns) 

 
 

  Actual Return of Alpha Portfolios         5.00% 
- Actual Return of Liabilities - 5 00%- Actual Return of Liabilities              - 5.00%

                      ------------------------------------------         -------- 
                                       True Alpha                            10.00% 

Alpha Hurdle Rate
________________

Requires CLI to Measure Economic Deficit
Economic Deficit    - 30%

Deficit  /  Duration of Liabilities  =  Hurdle Rate
30%   /  15 years   =   2.00 %
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Allocation to Alpha
________________

Requires CLI to Measure Economic Deficit
Economic Deficit            - 30%

Deficit  /  Duration of Liabilities  =  Hurdle Rate
30%   /  15 years     =  2.00 %

ROA of Alpha Portfolios      8.00%
Yield of Liabilities 5.00%Yield of Liabilities                 5.00%
------------------------------ --------

Estimated Alpha            3.00%

Allocation to Alpha Portfolios :              
Hurdle Rate  /  Estimated Alpha  

2.00% / 3.00%  =  67%
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Liability Driven Investment

23 March 2010

Shalin Bhagwan – Global Head of Pension Solutions

Dynamic strategies for navigating 
turbulent markets

Agenda

• What is LDI?

• How are LDI strategies evolving?

• How secure were LDI strategies through the market turmoil?

• De-risking in challenging market conditions
D i ki  h  l t  i t t t   t hi t i l l
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o De-risking when long-term interest rates are at historical lows

o De-risking in the face of funding shortfalls

• Summary
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What is LDI?

Interest rate and  
inflation hedging 
Interest rate and  
inflation hedging 

Fixed incomeFixed income

(Swaps, swaptions)(Swaps, swaptions)

E it  h d i  E it  h d i  

Investment strategies 
to reduce 

funding level volatility

Investment strategies 
to reduce 

funding level volatility
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Sources of Funding Level Volatility

Equity risk
Interest rate risk
Liability valuation risk
Credit risk
Currency risk
Active management risk

Assumptions:  60/40 equities/bonds.  Aggregate bond index

Equity hedging 
strategies 

(Puts, collars, etc)

Equity hedging 
strategies 

(Puts, collars, etc)Credit and synthetic 
credit 

Credit and synthetic 
credit 

Corporate Bonds
Swaps

S ti

How are LDI strategies evolving?

OLD WORLD NEW WORLD

Treasuries
Swaptions

Equity overlays

Credit overlays

Broader spectrum 
of strategies for 
more efficient 

Treasuries Corporate
Bonds

Treasuries STRIPS Swaps Swaptions Credit 
overlays

Options on 
Futures

Equity 
overlays
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implementation

But how secure were these derivative strategies during the financial crisis?

• Return enhancement opportunities from market dislocations

• Requires more nimble approach to implementation
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Derivative 
Documentation

Diversification
R  f t ti

Counterparty 
Monitoring

Collateralisation
S t d h ld b  d il  

Managing Counterparty Credit Risk

How secure were LDI strategies through the market 
turmoil?

Documentation

Close of 
Lehman Collapse

• Range of counterparties
• Counterparty limits can be 

set

Monitoring
• Market indicators e.g. CDS

• Segregated – should be daily 
with high quality collateral

• Escalation process if collateral 
not posted by counterparty

• Tolerance checks between 
Bank and LGIM valuations

Swaps and OTC Options

Security of 
collateral 

assets

Minimise 
Exposure

ISDA Master Agreement
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Tues 16 SepMon 15 Sep
− Collateral sold for 

cash

− Replacement swap 
trades executed

− Replacement cost 
calculated

− Proven 
collateralisation 
process

BusinessSun 14 SepFri 12 SeptThurs 11 Sept
Collateral 
received

Rescue bids fail − 10:00, Lehman 
file for Ch 11 

− LBIE goes into 
Administration

− Default Notices 
served

De-risking in challenging market conditions
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Current market levels for hedging interest rate risk

8% 140bps

4%

6%

2.5%

4.3%

50bps

90bps

-16bps

20bps

20-year swap rate 20-year swap spread over Treasuries

7

• 20-year swap rate has averaged 5.2%p.a. over the last 10 years
• 20-year swap spreads over Treasuries have averaged 67bps over the last 10 years
• Not convinced that locking into these interest rates will be favorable
• What are my alternatives?

Insuring against unfavorable funding level outcomes

• Liability value changes in 

Using swaptions to insure against interest rate falls

180

response to changes in interest 
rates

• Would like to protect against 
further falls in interest rates
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Insuring against unfavorable funding level outcomes

• Analagous to an equity collar to 
protect against falls in equity 

Using swaptions to insure against interest rate falls
180

Without insurance
protect against falls in equity 
markets

• Except the Plan would want to 
receive a payment should interest 
rates fall below a specified level

• In exchange the Plan may be 
prepared to make a payment 
when interest rates rise above a 
specified level. This would mean 
the funded status would not 
improve by as much as might 
otherwise have been the case80
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With a zero premium swaption collar
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otherwise have been the case.
• The combined impact is to create 

a “collar” around the value of the 
liabilities 
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De-risking in the face of funding shortfalls 

• Objective
– linking affordability and phasing out of RSA 

(Return-Seeking Assets) into an LDI portfolio 
Add  th  ti  i l d i  it hi  

Triggered Derisking Strategy

100

105

derisk #2
– Addresses the emotion involved in switching 

when markets are rallying

• How
– Switching triggers linked to Plan’s funded 

status

• Case study
– This Plan is initially 80% funded
– The initial “target line #1” represents the progression 

of the funding level if the assets outperform the 
liabilities by 2.25%pa, which is the required return to 
reach full funding in 10 years

80

85

90

95

Fu
nd

in
g 

Le
ve

l (
%

)

derisk 
#1

derisk #2
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reach full funding in 10 years
– The initial “trigger line #1” represents a requirement 

for only 1.50% pa outperformance to reach full 
funding

– At this point,  a lower risk strategy can be adopted, 
and the old trigger line becomes the new target 
line

– The “trigger line #2” represents a 0.75% pa required 
outperformance.  Again, risk can be reduced 
further at this point

75
0 1 2 3 4 5 6 7 8 9 10

Time (Years)

Target Line #1 Trigger Line #1

Target Line #2 Trigger Line #2

Target Line #3 Actual Funding Level
(or estimate based on index proxies

Think long-term; act opportunistically
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Summary

• A philosophy of managing assets relative to liabilities

• A move to using a wider toolkit

• Robust arrangements during financial crisis

• Think long-term but act now

11

Questions



SOA Investment Symposium
LDI

Chad Hueffmeier

March 23, 2010
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An Emerging Pension Investment Approach

• A new investment strategy is gaining ground with plan sponsors

• Reduce risk and “hedge” liabilities as the pension funded status 
improves

• Gradually phase out of risky investments and impact of artificial 
accounting reward

Pension
Assets

Enhance
d

Cash

“Risky”
Portfolio

Enhance
d

Cash
Liability
Hedging
Portfolio

Pension
Assets

Enhance
d

Cash

“Risky”
Portfolio

Enhance
d

Cash
Liability
Hedging
Portfolio

As the funded status 
improves, assets are 
shifted into the liability 
hedging portfolio

A Dynamic Pension Investment Policy
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Taking Risk with Limited Upside Reduces Value

Limited Uses of Surplus

Unrestricted Assets

Pension Assets

Initial Value to Business 
(unadjusted for corporate taxes)

Projected 
Funded 
Status

Time

Excise taxes give a free 
“call option” to the IRS

From an Economic Perspective:

Value of Pension Assets =

Market Value of Assets

less Value of IRS call option
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Illustration of Measuring the Value of IRS Call Option
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Enhance Shareholder Value

“Excessive 
Assets”

Traditional “Static”
Investment Approach 
for DB Plans

Traditional Approach 
Combined with Selling 
“Covered Calls”

Systematically Adjust 
Asset Allocation

Receive 
Premiums

Initial 
Value for 
Principals

Avoid Under-
compensated 
Risk
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Impossible to Hedge Credit Spread and Smoothing in 
PPA Liabilities

Monthly Swap Return 
differences were 
calculated as the 
difference between 
the return on the 
plan’s cash flow 
discounted at month-
end swap curves and 
cash flow discounted 
at the PPA full yield 
curve.

Monthly US Long 
Corp Return 
differences were 
calculated as the 
difference between 
the historical returns 
on Barclay’s US Long 
Corp Bonds and 
return on the plan’s 
cash flows discounted 
at the PPA full yield 
curve.

Implied credit spreads 
were calculated based 
on the difference 
between the single 
effective rate of the 
plan under the PPA 
full yield curve and 
swap curves at 
month-end, including 
all plan cash flows.

Tracking error using Swaps (all CFs): 26.9%

Tracking error using Swaps (excl CFs after 20 yrs): 16.7%

Tracking error using Barclay’s US Long Corporate Bonds (all CFs): 10.4%
School of Medicine cash flows are not shown as they provide similar results.

It is difficult to hedge credit spread inherent in PPA measure.

NYU Hospital Centers
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Impossible to Hedge Credit Spread in Accounting Liabilities

Low Level
Sep ’03 – Jul ’07
σSwap = 10.4%
σAa = 9.6%

TESwap = 3.2%
TEUS Long Corp = 2.8%

Current Level
Jan ’99 – Sep ’03
σSwap = 13.1%
σAa = 11.1%

TESwap = 5.5%
TEUS Long Corp = 4.5%

For purposes of this slide, volatility of the liabilities discounted at the Aa curve was based on the 
Citigroup yield curve.

High Level
Jul ’07 – Sep ’09
σSwap = 21.5%
σAa = 18.8%

TESwap = 22.4%
TEUS Long Corp = 7.4%
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Distribution of Aaa, Aa, & A Corporate Bonds

Source: Bloomberg

Annualized Yield-to-Maturity
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Impossible to Earn the Yield Implied on a Portfolio of 
Corporate Aa Bonds Due to Defaults & Downgrades

“Risk-free”
Liability

AA Liability

Lincoln Financial
(Combined Employees and Agents)

-
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1,000,000,000

1,200,000,000

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Years

Expected Benefit Payments Risk-free Portfolio 5th Percentile Aa Portfolio 50th Percentile Aa Portfolio 95th Percentile Aa Portfolio
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-
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`

Diversifying Investment Risk Creates More Efficient Portfolios

-
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“Risk-free”
Liability

AA 

Liability Diversified portfolio
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AA 

Liability
Dynamically managed 
portfolio

“Risk-free”
Liability

AA 
Liability
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Legal & General Investment Management does not provide advice 
on the suitability of its products or services for pension fund clients

The FTSE UK, FTSE All-World™ and FTSE4Good™ index series are calculated by FTSE International Limited (“FTSE”). FTSE does not sponsor, endorse or promote these 
funds. The FTSE Global Bond index series is operated by FTSE International Limited in conjunction with Reuters, the Institute of Actuaries and the Faculty of Actuaries. 
FTSE, Reuters, the Institute of Actuaries and the Faculty of Actuaries accept no liability in connection with the trading of any products on these indices.

All copyright in the indices’ values and constituent lists belong to FTSE. Legal & General Investment Management Ltd has obtained full licence from FTSE to use 
such copyright in the creation of this product.

““FTSE™”, “FT-SE®” and “Footsie®” are trade marks of the London Stock Exchange Plc and The Financial Times Limited and are used by FTSE International Limited
(“ S ”) d  li  “ ll Sh ”  “ ll ld” d “ S 4G d™”  d  k  f S ”

Legal & General Assurance (Pensions Management) Limited, is a life insurance 
company using a unit linked policy.  The policy is divided into a number of sections 

The ultimate holding company of Legal & General Assurance 
(Pensions Management) Limited is Legal & General Group Plc

(“FTSE”) under licence. “All-Share”, “All-World” and “FTSE4Good™” are trade marks of FTSE.”

“Macquarie®” is a trade mark of Macquarie Bank Limited and its related entities and both marks are used by FTSE International Limited (“FTSE”) under license.  
Neither FTSE nor Macquarie nor the Exchange nor the FT shall be liable (whether in negligence or otherwise) to any person for any error in the Index and neither 
FTSE or Macquarie or Exchange or FT shall be under any obligation to advise any person of any error therein.  Legal & General Investment Management Limited 
has obtained a license from FTSE to use such copyrights and database rights in the creation of the Global Infrastructure Equity Index Fund.

“NAREIT®” is the trade mark of the National Association of Real Estate Investment Trusts (“NAREIT”) and “EPRA®” is a trade mark of the European Public Real Estate 
Association (“EPRA”) and all are used by FTSE under license.  The FTSE EPRA/NAREIT Global Real Estate Index is calculated by FTSE.  Neither FTSE, Euronext N.V., 
NAREIT nor EPRA sponsor, endorse or promote this product and are not in any way connected to it and do not accept any liability in relation to its issue, operation 
and trading.  All copyright and database rights within the index values and constituent list vest in FTSE, Euronext N.V., NAREIT and EPRA.  Legal & General 
Investment Management Limited has obtained full license from FTSE to use such copyright and database rights in the creation of this product.

LPX is a trademark of LPX GmbH, Basel (Switzerland) and has been licensed for the use related to the marketing of funds by Legal & General.  LBP GmbH is an 
independent Index Provider.  Funds based on the LPX Composite Index or any other LPX Index are not sponsored, endorsed, sold or promoted by LPX GmbH.
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p y g p y p y
“the pooled funds”.  Investment management and marketing is delegated to Legal 
& General Investment Management Limited.

Both companies are authorised and regulated by the Financial Services Authority

( g ) g p

This material is provided for educational purposes only and should not be construed as research or investment advice, a solicitation of investment advice or to 
open an account or buy or sell securities or other investments. A strategy such as this might involve the use of derivatives which involve a high level of risk. The views 
and opinions expressed herein are current as of July 2009 and may change based on market, economic, investment and other conditions.  Specific investment 
advice should be taken when dealing with specific situations and assets, as investment advice relates to an investor’s assets, goals, resources, requirements, levels 
of risk tolerance and time horizons.  The views expressed in this article by any contributor are not necessarily those of Legal & General Investment Management 
America, and Legal & General Investment Management America may or may not have acted upon them. 

© 2009 Legal & General Investment Management America, Inc. All rights reserved. No part of this article may be reproduced in whole or in part without the prior 
written consent of Legal & General Investment Management America.
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