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Pension Finance Concepts







Overview


 Pension obligations


– Future benefit cash flows


– Types of liability measures (i.e. discounted value of future cash flows)


• Current accrued benefit obligations


• Target level for long-term funding


 Funding approaches


– Corporate plan model = focus on short term balance sheet exposures


– Public plan model = focus on long term cost levels


 Investment policy, to balance competing objectives:


– Earn high returns over the long term, using the available “equity risk 
premium”


– Control risk


• Long term cost uncertainty


• Short term cost volatility


• Short term balance sheet exposures
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Pension Obligations – Future Benefit Cash Flows
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A = benefits for current retirees
B = benefits already accrued/earned for current employees
C1+C2 = benefits yet to be earned for current employees


(C1 = portion allocated by actuarial method for past service)
D = benefits for future employees







Pension Obligations – Liability Measures 


 A liability measure is calculated by:


– Taking future cash flow estimates


– Discounting the value of each yearly amount by some rate of interest, or discount rate


– Adding all these values into a single amount


 Different liability amounts result from:


– Including different portions of the total future cash flow stream


– Using different discount rates


• A higher rate to reflect the expected future investment return (e.g. 7.75%)


• A risk-free, or low risk, bond yield (e.g. 5.5% - 6.0%)


 Different calculations may be more appropriate for certain purposes:


– Measuring current balance sheet exposure


– Guiding long term funding rates
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Pension Obligations – Balance Sheet Liability Measures
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A = benefits for current retirees
B = benefits already accrued/earned for current employees
C1+C2 = benefits yet to be earned for current employees


(C1 = portion allocated by actuarial method for past service)
D = benefits for future employees


For balance sheet, only layers A and B represent current obligations.  The liability measure that 
includes these layers is the “Accumulated Benefit Obligation (aka ABO)”.


Estimated FRS Pension Liability at 7/1/2010 (billions):


Benefit 
payment 


layer:


7.75% 
Expected 


Return


6.00%       
AA Corp. 


Bond Yields


A 79$              94$              


B 35$              47$              


Total 114$            141$            


----- Discount Rate -----







Pension Obligations – Funding Target Liability Measure
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A = benefits for current retirees
B = benefits already accrued/earned for current employees
C1+C2 = benefits yet to be earned for current employees


(C1 = portion allocated by actuarial method for past service)
D = benefits for future employees


For developing  contribution rates intended to follow a level % of payroll, the actuary also 
includes layer C1.  This funding target measure is called the “Actuarial Accrued Liability.”


Estimated FRS Pension Liability at 7/1/2010 (billions):


Discount
Benefit 


payment 
layer:


7.75% 
Expected 


Return


A 79$             
B 35$             
C1 24$             


Total 138$           







Pension Liability Measures
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Estimated FRS Pension Liability at 7/1/2010 (billions):


Discount
Benefit 


payment 
layer:


7.75% 
Expected 


Return


6.00%       
AA Corp. 


Bond Yields


7.75% 
Expected 


Return


A 79$              94$              79$             
B 35$              47$              35$             
C1 NA NA 24$             


Total 114$            141$            138$           


----- Discount Rate -----


ABO measured
at 7.75% --


disclosed in 
FRS annual 


report


ABO measured
at 6.00% --


comparable to 
corporate plan 
measurement


Funding target 
used by 


actuary to 
determine 


funding rates







Funding Approaches – Current Corporate Pension Model


 Evolved over the last 25 years


– Prior focus was on long term cost


– Current focus is on short term balance sheet exposure – keep the assets close to the ABO 
liability measure at all times


– Driven by changes in accounting rules and Federal funding rules


 Rationale for short term balance sheet focus


– In a corporate transaction (e.g. merger, bankruptcy), the difference between the ABO pension 
liability and the pension fund is directly reflected on balance sheet


– The Pension Benefit Guaranty Corporation (PBGC) insures much of the risk of underfunding in 
the event of bankruptcy – leading to strong Federal rules on full funding of the ABO


 Consequences of the current corporate pension model


– Most sponsors have reduced their level of investment risk – which creates a much higher 
expected cost


– Interest rate hedging is used to control cost volatility


– Significant movement away from traditional, defined benefit pension plans toward defined 
contribution plans (e.g. 401k)
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Funding Approaches – Current Public Plan Model


 Primary focus is on long term cost management


– Keep expected long term cost level as low as possible…


– With required control on upside cost risk (both long term and short term)


– Use available cost smoothing techniques to control short term volatility


 Rationale for long term cost focus


– Relatively stable workforce


– No exposure to sudden transactional events


 Consequences of the current public plan model


– Investment policy seeks high risk-adjusted returns over the long term
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Investment Policy -- Background


 Investment policy is driven by the tension between risk and reward in the capital markets


– Higher returns can be expected over the long term from equities, and other equity-like assets…


– But there is more uncertainty about the actual return, especially in the short term


 The potential for additional return (i.e. the “equity risk premium” versus bond returns) is usually 
estimated at between 2% to 5% per year


– Over the last 50 years, the equity risk premium has averaged about 3.5% over 15-year time 
periods – but there are periods with slightly negative risk premiums, and periods where the risk 
premium has exceeded 8%


– In the 2010 FRS asset liability and asset allocation study, the analysis used an average 15-year 
risk premium of 3.4% (based on specific assumptions from four different consulting firms)
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Investment Returns – Expected Return + Range Of Uncertainty


 This chart shows the projected returns used in the 2010 study for the current asset allocation policy 
(29% fixed income + 71% other)
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Reducing Uncertainty


 In this chart we compare the range of returns for the current policy (prior chart) with the range of 
returns from a 100% fixed income allocation


 Much of the uncertainty can be removed, but this comes with a high opportunity cost:


– The expected long term return is now projected to be around 5% with a fairly high degree of 
certainty (plus or minus 0.7%)


– This is a decrease in the expected long term return of 3.2%


– The downside risk (5th percentile value) is improved, from 2.6% to 4.3%


– The upside opportunity (95th percentile) drops from 12.3% to 5.7%
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Long Term Cost


 Over the long term, the cost of any plan will be driven primarily by the benefit cash flows and the level 
of investment return, based on this fundamental equation:


Benefits paid = Contributions + Investment return


or


Contributions = Benefits paid – Investment return


 From this equation we see that each future dollar of investment return (or loss) will decrease (or 
increase) future contribution requirements by one dollar


 The expected long term equilibrium cost for any plan is referred to as the “normal cost”, and the 
estimate of this cost is very sensitive to the expected return on assets:


– For the current FRS benefit structure, the normal cost is about 12% of pay using the current 
7.75% estimated long term return on assets


– For every 1% change in the return assumption, the normal cost will change by about 30%


– For example, if the expected return is 6.75%, then the normal cost would become 15.6% of pay 
(= 1.30 x 12%)


 It is important to note that the actual long term cost will depend on the actual long term returns, and 
not the actuarial discount rate assumption.  The actuarial assumption is merely an estimate, so that 
the actuary can attempt to allocate, or budget, contribution requirements over a long period of future 
years in a relatively stable pattern.
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Long Term Cost Sensitivity


 Since the long term return is primarily a function of asset allocation, there is a clear relationship 
between investment policy and long term plan cost:
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Low Risk Current High Risk
Percentage Allocation:


Fixed Income 100% 65% 34% 29% 24% 0%
Other 0% 35% 66% 71% 76% 100%


Long Term Return (40+ yrs.)
Expected 5.1% 6.9% 8.1% 8.3% 8.4% 9.1%
90% Confidence Range


High return 5.8% 8.7% 11.6% 12.1% 12.5% 14.6%
Low return 4.5% 4.7% 3.8% 3.6% 3.4% 2.1%


Long Term Plan Normal Cost
Expected 23.9% 15.2% 11.0% 10.5% 10.0% 8.4%
90% Confidence Range


Low cost 20.0% 9.3% 4.4% 3.9% 3.4% 2.0%
High cost 27.8% 26.8% 33.7% 35.8% 37.8% 52.6%
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