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Liability Driven Investing

Setting the Benchmark

This is the fi rst in a series of papers that will address issues 

surrounding the development and implementation of an 

LDI strategy. This paper focuses on benchmark defi nition 

and construction. Subsequent papers will examine other 

critical issues and decision points that emerge in the 

course of strategy development and implementation.

Why consider an LDI strategy in the fi rst place?

Judging from its coverage in the trade press, at industry 

conferences, and in the Web site content of asset manag-

ers and consultants, if not from actual implementations, 

there has been an explosion of interest in LDI over the 

past 18 months among DB plan sponsors in the U.S. 

For the time being, LDI is as much a topic of conversation 

within the institutional investment community as portable 

alpha and absolute return strategies. 

Fueling the interest in LDI are recent changes in fi nancial 

accounting and federal funding standards for DB plans 

and their sponsors and the anticipation of additional 

accounting rule changes in the near future. As a conse-

quence of one such change, phase one of the Financial 

Accounting Standards Board (FASB) pension accounting 

project, the net funded position of these plans will now 

be reported on the balance sheet of the plan sponsor, 

potentially increasing balance sheet volatility. There is 

also the perception among plan sponsors that these 

changes will increase the year-to-year variability of both 

the fi nancial accounting cost and the funding cost of these 

plans, thereby increasing income statement and cash fl ow 

volatility. Further fueling interest in LDI among plan spon-

sors in the U.S. is its rapidly growing popularity in Europe 

and particularly in the U.K., as a consequence of recent 

accounting rule changes there. And it is probably no 

coincidence that the interest in LDI is occurring during 

a period of rapid development of the fi nancial derivatives 
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markets and their growing popularity as a 

fi nancial management tool. As we shall dis-

cuss in an upcoming brief, these instruments 

considerably expand the opportunity set 

of LDI strategies.

Among organizations that have considered 

or are considering LDI, the most often cited 

objective is to mitigate the impact of recent 

accounting and funding rule changes on 

income statement, balance sheet, and 

cash fl ow volatility. This may be best ac-

complished by proactive management of the 

relationship of assets to liabilities (thus the 

expression “liability driven investing”), or 

surplus management. 

Until now, volatility was not a particular con-

cern of plan sponsors because of the lack of 

transparency surrounding the relationship of 

assets to liabilities, due in large measure to 

smoothing, which occurred during the asset 

and liability measurement process. For some 

purposes, pension liabilities were computed 

based on a four-year weighted average of 

market interest rates, while investment gains 

and losses were spread over a period of up 

to fi ve years. Smoothing had the desired 

effect of reducing the year-to-year variability 

of income statement and funding cost, but 

it obscured the true fi nancial condition and 

economic cost of these plans and, as some 

have argued, led to suboptimal investment 

decisions by the fi duciaries entrusted with 

investment responsibility for them. Because 

of the recent rule changes that have sharply 

curtailed smoothing and the anticipation of 

more to come when the FASB completes 

phase two of its pension accounting project, 

there is no longer any place to hide, so to 

speak. Plan sponsors, asset managers, and 

consultants all like to use the expression 

“mark-to-market” when referring to this 

move toward a basis for measuring assets 

and liabilities that places greater emphasis 

on current market conditions, including 

interest rates and securities prices, and the 

greater transparency resulting therefrom.  

Now plan sponsors will have to manage the 

relationship between assets and liabilities as 

measured on a market value basis in order 

to control the income statement, balance 

sheet, and cash fl ow volatility resulting from 

their defi ned benefi t plans. 

Financial accounting liability as a 

benchmark

But what liability? FASB Statement No. 87 

(FAS 87) defi nes and establishes the criteria 

for measuring fi nancial accounting liability 

for DB plans. This liability is referred to as 

the Projected Benefi t Obligation (PBO). 

FASB Statement No. 158 (FAS 158) requires 

DB plan sponsors to accord balance sheet 

recognition to the difference between the 

PBO and the market value of plan assets 

for fi scal years ending after December 15, 

2006. Changes in this relationship between 

the PBO and the market value of plan assets 

from year to year will be recorded as other 

comprehensive income and will fl ow directly 

into shareholders’ equity, net of tax. 

In addition, the PBO is the basis for major 

components of the fi nancial accounting cost 

(net periodic pension cost) recorded in the 

income statement, including interest and 

amortization cost. Plan sponsors particularly 

concerned about income statement and 

balance sheet volatility might consider de-

veloping and implementing an LDI strategy 

designed to reduce the volatility of PBO 

underfunding, or surplus, using their PBO as a 

custom investment performance benchmark. 

Construction of such a benchmark is a 

relatively straightforward process in the 

hands of the plan’s actuary. Calculation 

of the PBO is a routine part of the annual 

actuarial valuation cycle. 

The fi rst step in the process is projecting 

future benefi t payments extending over the 

lifetimes of the plan members based on each 

member’s FAS 87 defi ned accrued benefi t. 

Exhibit 1 illustrates such a projection for a 

sample active fi nal average pay plan. 
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Exhibit 1: Projected Benefi ts (PBO basis)
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Exhibit 2: Citigroup Pension Discount Curve

The second step in the process is determining 

the appropriate discount rate or rates, as 

defi ned in FAS 87. Exhibit 2 illustrates such 

a set of rates, referred to as a spot rate 

yield curve. 

This particular curve is based on the 

Citigroup pension discount curve (Citigroup 

curve). This curve, which is updated on a 

monthly basis, was originally developed by 

the Salomon Brothers unit within Citigroup 

and is representative of a double-A corporate 

bond spot rate yield curve. Intended to 

help plan sponsors comply with the 1993 

guidelines of the U.S. Securities and 

Exchange Commission, it has gained wide-

spread acceptance among actuaries and 

auditors as a basis for PBO calculations. 

The third step in the process is determining the 

present value of each cash fl ow based on the 

appropriate spot rate. The total of all cash fl ow 

present values is the PBO for the plan. Exhibit 

3 illustrates these cash fl ow present values. 

The PBO is typically updated on an annual 

basis. Movements in the PBO can be moni-

tored more closely by revaluing the cash fl ows 

periodically throughout the year based on the 

spot rate yield curve in effect at that time. 

Exhibit 4 (shown on page 4) illustrates the 

percentage change in the PBO for our 

illustrative plan at monthly intervals over the 

period from January 1996 through Septem-

ber 2006 based on changes in the Citigroup 

curve over that period. This return series 

might well serve as an LDI performance 

benchmark for this plan sponsor.
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Exhibit 3: Projected Benefi t Obligation
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Target funding liability as a benchmark

On the other hand, The Pension Protection 

Act of 2006 (PPA) defi nes and establishes 

the criteria for measuring funding liability. 

This liability is referred to as the funding 

target (FT). Beginning in 2008, the shortfall 

amortization—one of the two components 

of the minimum contribution requirement 

for a DB plan—will be based on the excess, 

if any, of the FT over the market-related 

value of plan assets.

Plan sponsors particularly concerned 

about cash fl ow volatility might consider 

the development and implementation of 

an LDI strategy designed to reduce the 

volatility of FT underfunding or surplus, 

using their FT as a custom investment 

performance benchmark. 

While the process for determining the FT 

of a plan closely parallels the process for 

calculating the PBO, there are some differ-

ences. The fi rst potential difference occurs 

during step one of the process: the pro-

jection of future benefi t payments. In the 

case of pay related plans, the PPA defi ned 

accrued benefi t, which is the basis of the FT 

benefi t payment projection, is based on each 

plan member’s historical pay record. The 

FAS 87 defi ned accrued benefi t, on the other 

hand, takes into consideration the probability 

of future pay increases. In the case of frozen 

plans, there should be little, if any, difference 

between the two. However, this distinction 

may result in signifi cantly different benefi t 

payment projections in the case of active 

pay related plans, especially fi nal average 

pay plans. Exhibit 5 (shown on page 5) 

illustrates the FT payment projection for 

our illustrative plan. For comparison, the 

PBO payment projection from Exhibit 1 for 

the same plan is also shown. 
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At the second step in the process, the deter-

mination of the appropriate discount rates, the 

PPA provides plan sponsors with an option. 

Plan sponsors can adopt a three-segment

yield curve approach, with 24-month averag-

ing of each segment rate. (Under the three-

segment method, one discount rate applies 

to payments due within 5 years, a second to 

payments due between 5 and 20 years, and a 

third to payments to be made after 20 years). 

This is the default option. Alternatively, plan 

sponsors can elect to employ a full spot rate 

yield curve based on then current market 

rates (with no averaging). 

In either case, the applicable yield curve 

will be determined, updated, and published 

on a monthly basis by the U.S. Department

of the Treasury (Treasury). Because of 

similarities in the language of FAS 87 and the 

PPA relative to discount rates (both refer to 

high-quality investment-grade bond rates), 

plan sponsors who adopt the full spot rate 

curve for FT determinations might use the 

same set of rates for PBO calculations. 

Exhibit 6 illustrates one set of rates based 

on the three-segment approach and another 

based on the full spot rate approach.

Like the yield curve in Exhibit 2, both of 

these curves are based on the Citigroup 

curve. In fact, the full spot rate curve is 

the same yield curve illustrated in Exhibit 

2 for the reason just noted. Exhibit 7 (shown 

on page 6) illustrates the results of step 

three, the cash fl ow present values resulting 

from the application of each of the yield 

curves to the FT payment projections in 

Exhibit 5.
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Exhibit 5: Project Benefi ts (FT and PBO basis)

Exhibit 6: PPA Yield Curves
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Observations

Financial accounting versus cash fl ow

Confronted with one set of rules for account-

ing liability calculations and a second set of

rules for funding liability calculations, can 

a plan sponsor accomplish the multiple 

objectives of reducing income statement, 

balance sheet, and cash fl ow volatility with 

a single LDI strategy? 

In response to this question, it should be 

noted that, except for highly unusual circum-

stances, both the PBO and FT are long 

Exhibit 8 illustrates the percentage change 

in the FT at monthly intervals over the period 

from January 1998 through September 2006 

for our sample plan based on changes in 

the Citigroup curve over that period. The 

much greater volatility of the FT based on 

the full spot rate curve is immediately obvious. 

As noted below, however, there are other 

reasons why a plan sponsor considering 

LDI might prefer the full spot rate curve 

approach over the three-segment yield 

curve approach. In particular, the return 

series based on the full spot rate curve might 

serve as an LDI performance benchmark 

for a plan sponsor particularly concerned 

with cash fl ow and contribution volatility. 
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Table 1 at the end of this brief provides 

a summary comparison of the PBO and 

FT liability calculations.

Exhibit 7: FT Liability

Exhibit 8: Monthly Liability Return Series
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duration liabilities of 10 or more years, much 

longer than the roughly fi ve-year duration of 

the typical core fi xed-income portfolio. Even 

where signifi cant differences between PBO 

and FT benefi t payment projections exist, the 

difference in duration between these liability 

measures is generally relatively small, often 

less than two years assuming that the FT 

is calculated using the full spot rate curve 

based on current market rates. (Interest 

rate smoothing based on the three-segment 

approach renders concepts such as duration 

and interest rate volatility ambiguous and 

unwieldy.) Under these circumstances, the 

relatively simple expedient of extending the 

duration of the fi xed-income portfolio should 

reduce the variability of pension fund invest-

ment returns relative to both PBO and FT 

liability returns, thereby reducing the variabil-

ity of fi nancial accounting and funding cost. 

Frozen plans

Of note for plans that have been subjected 

to a hard freeze (plans that are closed to 

new employees and that freeze accrued 

benefi ts for all current employees), the PBO 

and FT benefi t payment projections are identi-

cal. Plan sponsors who elect to calculate 

the FT using the full high-quality spot rate 

yield curve published by the Treasury will 

fi nd that the PBO and the FT are the same, 

assuming that this same curve is also used 

for the PBO calculation. This appears to 

be a reasonable assumption based on the 

similarities in language of FAS 87 and the 

PPA relative to discount rates. While there are 

remaining differences between the fi nancial 

accounting and funding cost calculations, 

the expedient of using the same spot rate 

curve for both will certainly simplify the LDI 

strategy development process. 

Liability returns

There has been considerable speculation that 

the PPA will increase contribution volatility for 

DB plans. Contributing to this speculation is 

the impression that a change in the rule for 

determining the applicable discount rates 

for calculating the funding liability—a change 

that basically reduced the averaging period 

for determining the applicable rates from 

four to two years— will increase the year-

over-year variability of the funding liability 

and the resulting contribution requirement. 

Our analysis suggests that, apart from 

changes in the asset valuation process, 

this is not necessarily the case for plan 

sponsors who elect the three-segment 

yield curve option. 
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Exhibit 9 illustrates the percentage change 

in funding liability for our illustrative plan at 

monthly intervals over the period beginning 

in January 1998 through September 30, 

2006, based on the actual rules then in 

effect. Also shown is the percentage change, 

assuming that the new rules were in effect 

during that period, again using the Citigroup 

curve as a proxy for the Treasury curve.  

 

This analysis suggests little impact on the 

variability of liability returns, apart from several 

months (January 2002 and January 20041) 

when previously legislated changes in the rules 

in effect resulted in a substantial decrease in 

funding liability. This result is attributable in 

some measure to the fact that the four-year 

averaging period placed greater weight (70%) 

on the two most recent years. Also, the four-

year averaging calculation relied upon four 

data points spread over one-year intervals 

while the 24-month average will rely on 24 

data points taken at monthly intervals.

Exhibit 9: Monthly Liability Return Series

1  The Job Creation and Worker Assistance Act of 
2002 raised the maximum current liability discount 
rate from 105% to 120% of the weighted average 
of 30-year Treasury securities beginning in 2002.

  The Pension Funding Equity Act of 2004 changed 
the basis for determining the maximum current 
liability discount rate to refl ect the yields available 
on long-term investment-grade corporate bonds 
beginning in 2004.
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Yield curve options

One last point worth consideration is the 

relationship between the monthly liability 

return series based on the three-segment 

yield curve and the full spot rate curve. 

As noted earlier, the monthly return series 

based on the full spot rate curve exhibits

much greater volatility than the three-segment 

yield curve. It is easy to see why a plan spon-

sor concerned about contribution volatility 

might prefer the three-segment yield curve 

approach to the full spot rate option. How-

ever, this analysis tells only part of the story. 

It is important to look beyond the volatility 

of liability returns to the volatility of liability 

underfunding (surplus). Pricing assets 

and liabilities off of the same yield curve 

facilitates the development of hedging 

strategies designed to coordinate asset and 

liability returns. Liability measurements based 

on anything other than current market rates 

will complicate the development of an LDI 

strategy. And, as we noted earlier, plan 

sponsors of frozen plans who prefer a single 

liability measurement for accounting and 

funding may be attracted to the full spot 

rate option. 

Conclusion

Benchmark defi nition and construction 

is an early and critical step to developing 

a successful LDI investment strategy. One 

might argue that benchmark defi nition is 

integral to the fi rst step in the process —

setting overall investment objectives. DB plan 

sponsors should understand the distinction 

between fi nancial accounting liability (PBO) 

and funding liability (FT). Plan sponsors 

should evaluate the options for liability mea-

surement, including the three-segment and 

full spot rate yield curve alternatives. Working 

through these issues with their actuary or 

investment consultant, plan sponsors should 

be positioned to make well-informed LDI 

investment policy decisions. p

 PBO  FT

 (accounting liability) (funding liability)

Rule making authority  FASB Congress (PPA)

Enforcement authority  SEC Treasury/IRS

Areas of concern  Balance sheet, Cash fl ow

 income statement

Cash fl ow projections Accrued benefi t Accrued benefi t

Future pay projections  Yes  No

Discount rate determination

Quality criteria  High quality   High quality  

 investment grade investment grade

Yield curve positioning  Based on timing  Based on timing

 of cash fl ows  of cash fl ows

Structure  Single composite rate  3 segment rates     

 based on spot rate curve (default) or full spot

  rate curve (optional)

Applicable yield curve  Current on    24-month average  

 valuation date for 3-rate structure,

  current for full 

  spot rate curve

Table 1: Alternative Liability Benchmarks
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