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 Forecast of future events
 Events (partial list)
◦ Retirement
◦ Termination
◦ Disability (Accidental versus Ordinary)
◦ Death
◦ Investment return
◦ Pay increase
◦ Healthcare cost increase
◦ Benefit election
◦ COLA
◦ Inflation
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 Actuarial Standards of Practice #27 & #35

“The actuary should use professional judgment to 
estimate possible future outcomes based on past 
experience and future expectations and select 
assumptions based upon application of that 
professional judgment. The actuary should select 
reasonable assumptions in light of the particular 
characteristics of the plan that is the subject of the 
measurement. “
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 Sources of information
◦ Experience studies or published tables
◦ Relevant plan experience, including gain and loss 

analysis
◦ Studies of the effects of plan redesign, economic 

conditions or sponsor characteristics
◦ Trends, national and local
◦ Relevant information from the plan sponsor about 

future expectations
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 Each assumption should be reasonable
◦ Appropriate for the purpose
◦ Reflects actuary’s professional judgment
◦ Takes into account historical and current data
◦ Reflects actuary’s estimate of future experience
◦ Has no significant bias

 Range of assumptions is reasonable
 Materiality of an assumption should be 

considered
◦ For example, adding an assumption on retirement 

annuity option selection between A, B and C would 
not generate a material difference in results
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 Do not materially effect the overall costs of a 
plan

 The true costs of a plan is the money paid 
from the trust

 Assumptions effect the timing of employer 
contributions

 Assumptions can affect the perceived funded 
status of a plan, and thereby the financial 
condition of the plan sponsor
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 Assume you have a trust with $100,000
 You need $1,000,000 25 years from now
 You assume a 7% investment return
 Payments are to increase 4% per year
 Initial contribution is $5,000
 Investment gains and losses are level 

amortized over 10 years 
 What happens to the contributions if you 

consistently earn 8%?
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 Assume you have a trust with $100,000
 You need $1,000,000 25 years from now
 You assume an 8% investment return
 Payments are to increase 4% per year
 Initial contribution is $3,043
 Investment gains and losses are level 

amortized over 10 years 
 What happens to the contributions if you 

consistently earn 7%?
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 Most important characteristic is the asset 
allocation
◦ 7% assumption is too aggressive if all assets are in 

bonds
◦ 6% assumption is not aggressive enough if 90% of the 

assets are invested in equities, or equity like instruments
 Keep a long term view (80 years for a new hire)
 Reaching full funding does not mean one should 

go conservative on the asset allocation, because 
you will no longer be fully funded
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 Long term investment return – 80 years
 Geometric mean return since 1/1/1985 (33 

years) is 9.16%
◦ If 2018 yields 7.5%, 10 year mean as of 12/31/2018 

would be 10.51%
 State’s PRIT 
◦ 33 year mean return is 9.64%
◦ 10 year mean as of 12/31/2017 was 5.63%
◦ 10 year mean as of 12/31/2004 was 11.11%
◦ If 2018 yields 7.5%, 10 year mean as of 12/31/2018 

would be 10.19%
 Assumption based on asset allocation, history 

and anticipation



Mix Return
90% / 10% 8.93%
85% / 15% 8.74%
80% / 20% 8.55%
75% / 25% 8.36%
70% / 30% 8.17%
65% / 35% 7.98%
60% / 40% 7.79%
55% / 45% 7.60%
50% / 50% 7.41%
45% / 55% 7.21%

Assuming 9.31% Equity Return and 5.5% Fixed Income 
Return (20 year high quality corporate bonds)

Plymouth County



 What is the market for general employees?  
Public Safety?
◦ Local trends matter
◦ Inflation matters
◦ Steps matter

 No longer linked to investment returns
◦ Proposition 2 ½ limits resources for raises
◦ Conservative versus aggressive asset allocation 

does not impact pay adjustments
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 3% is the historic norm (and it’s the 
statutory limit)

 Function of annual Retirement Board votes
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 Healthcare costs in the USA is currently about 
18% of the GDP
◦ In 1960 it was about 5%

 From 1960 to 2015, average healthcare cost 
inflation per person over general inflation was 
4.2%
◦ From 1995 to 2015, 2.8%
◦ From 2005 to 2015, 2.0% 

 Significant actuarial gains over the past 10 years 
due to many reasons, including ACA, recession, 
reduced resources for funds, Medicare reform
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 Select and Ultimate Trend Typically 8% to 5%
 If GDP & Inflation are expected to go up 3%, 

can healthcare costs go up 5% for the next 80 
years?
◦ If so, healthcare will be 84% of the GDP
◦ Alternative - less access and more cost controls 

 The gap between general inflation and 
healthcare inflation will continue to narrow

 Ultimate trend will continue to decrease
◦ If 3.5%, liabilities decrease by about 18%



 PERAC
◦ Published in March 2002
◦ One or two years of experience for 30 

municipalities, including one county
◦ 18,294 lives over one or two years
◦ Standard for the recent past 

 Sherman Actuarial Services
◦ Completed in March 2016
◦ Five years of experience for 8 systems, including 3 

counties
◦ 36,262 lives over five years
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Disabled Mortality 

Group 1 disabled retirees had much higher rates of mortality than expected.  The expectation was 
70.7 deaths among the males and the actual experience was 103.  For females the expectation was 
16.8 and the actual was 54.  On a combined basis the expectations and actuals were 87.5 and 157, 
respectively.  

Group 4 disabled retirees had rates of mortality about the same as expected.  The expectation was 
122.0 deaths among the males and the actual experience was 134.  For females the expectation was 
2.5 and the actual was 10.   
The current assumption is RP 2000 Mortality with a 2 year set forward.   



 Fewer Ordinary disabilities has increased the 
assumed percentage that a disability will be 
Accidental

 Mortality tables based on RP-2014 Blue Collar 
are the starting point
◦ Set forward a few of years depending on Group and 

Sex
 Results are much lower Normal Costs 

(especially Group 4), slightly higher Accrued 
Liabilities and lower Appropriations
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 Mortality rates in the USA are getting higher, 
not lower – two consecutive years of declining 
life expectancy

 Mortality improvement scales are reflecting 
these results

 Actuaries using generational mortality 
assumptions will see reductions in pension 
and OPEB liabilities due to changes to the new 
improvement scales
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 GASB requirements in Statements 67, 68, 74 
& 75
◦ Assumption based on source of funds
◦ Chapter 32 requires full funding, therefore plenty of 

assets in trust to meet obligations.  Discount rate = 
Investment return
◦ OPEB plans require much more analysis
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 Single rate that generates the same liability as 
a rate for funded benefit payment and a rate 
for unfunded benefit payments

 Funded benefits use trust’s assumed rate of 
return

 Unfunded benefits use a high quality long 
term municipal bond rate (3.5% - 3.75%)

 Formula for splitting the benefit payments 
into two groups is not mathematically sound
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 Town is partially funding its obligation
◦ Pay-go plus $200,000, plus inflation
◦ Can continue that policy indefinitely until fully funded

 Under GASB rules will “run out of funds” in 17 
years

 If all assumptions expected contributions to trust 
are met, the next actuarial valuation will have a 
“run out of funds” date in 22 years, not 15

 Result will be an increase in the discount rate 
(thus an element that helps lower the unfunded 
liability)
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 Develop a written plan for funding OPEB
 Include the potential increase in the OPEB 

funding when the pension plan reaches full 
funding
◦ Common strategy
◦ Serves as a basis for arguing the point with outside 

auditors that you will not  “run out of money” in the 
OPEB trust.  For example, Town could reach pension 
full funding in 16 years, and use the savings in year 
17 for OPEB
◦ Result could be an increase in discount rate from 

4% to 7.5%
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