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State Employees Retirement Commission 
Office of the State Comptroller 
55 Elm Street 
Hartford, CT  06106 

Members of the Commission: 

Submitted in this letter are the results of an investigation of demographic (non-economic) and
economic experience for the Connecticut Policemen and Firemen Survivors’ Benefit Fund 
(SBF). 

As you may recall from our discussion at the Commission meeting in February 2008, we 
received data for the 2007 SBF valuation from MERS rather than the participating municipalities 
as had been done in prior years.  During this process it was determined that significant changes 
in demographic data occurred and that the SBF data submitted was not reliable.  As a result, we 
deemed the data to be not credible for a demographic experience study.  We discussed our 
concerns with MERS staff and it was decided to change the SBF demographic assumptions to 
match those used for the Police and Fire groups participating in MERS.  As further support for
this decision, most of the members in the SBF are also in MERS, so it is reasonable to apply the 
same assumptions to the two Police and Fire plans.  

This results letter also includes a review of the Fund’s economic assumptions.  These include the 
component parts of both the interest rate (real rate of return and price inflation) and salary 
increase rates (wage inflation and merit/seniority). 

The investigation covers the four-year period from July 1, 2003 through June 30, 2007. 

The Table of Contents, which immediately follows, outlines the material contained in this report. 

Respectfully submitted, 

Philip Bonanno, ASA, EA, MAAA, FCA Janet H. Cranna, FSA, EA, MAAA, FCA 
Director, Consulting Actuary Principal, Consulting Actuary 

PB:JHC:aa 
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CONNECTICUT POLICEMEN AND FIREMEN SURVIVORS’ BENEFIT FUND 

EXPERIENCE INVESTIGATION 

Summary of Findings

The four-year period (July 1, 2003 to June 30, 2007) covered by this experience investigation 
provided sufficient data to form a basis for recommending changes in the economic assumptions 
used in the actuarial valuations of the Connecticut Policemen and Firemen Survivors’ Benefit Fund
(SBF).  Please refer to the comments in the cover letter regarding the demographic assumptions. 

The recommended changes in actuarial assumptions resulting from this experience investigation are
summarized below.  We recommend that these proposed changes first be reflected in the June 30, 
2008 actuarial valuation of the SBF. 

Demographic Changes: 

Actives:

- Change all assumptions to match those of the Police and Fire groups in MERS.  The most 
significant change was an increase in the rates of retirement from ages 45 through 52. 

Pensioners:
- Change all mortality assumptions to match those of the Police and Fire groups in MERS. 

The most significant change was a decrease in the rates of mortality for male service 
retirees and beneficiaries, where the mortality table was changed from a 1951 Group 
Annuity based table to the RP-2000 table set forward one year.  For female service retirees 
and beneficiaries the mortality changed from the 1983 Group Annuity table to the RP-2000
table set back one year. 

Economic Changes: 

- Reduce the overall interest rate from 8.50% to 8.00%. 

- Reduce the price inflation assumption from 3.75% to 3.50%. 

- Reduce the real rate of return assumption from 4.75% to 4.50%. 
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The table below highlights the impact on certain valuation results if the recommended demographic
and economic assumption changes listed on the previous page had been in place for the June 30, 
2007 valuation. 

Item
June 30, 2007

Valuation Results 

With 
Demographic 
Assumption 

Changes 

With 
Demographic 
and Economic 
Assumption 

Changes 

Actuarial Liability

Annuitants  $6,676,000  $6,218,000  $6,428,000 

Retirees  8,595,000  6,920,000  7,476,000 

Actives  11,840,000 7,983,000  9,108,000 

 Inactives 104,000 104,000 104,000

Total  $27,215,000  $21,225,000  $23,116,000 

Employer Normal Cost 
Rate (% of payroll) * 0.22% (1.40)% (0.73)%

* A negative employer normal cost rate results in no required contribution. 
Rather than show a 0% contribution rate, the negative rates were presented to 
illustrate the impact of the recommended changes in assumptions. 
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Investment Return Results

Historical experience was used when evaluating the Fund’s current economic assumptions.  The 
investment return of the assets of the Fund over the July 1, 2003 - June 30, 2007 period was as 
follows: 

Total Return on Assets 
Fiscal Year 

Ended June 30 Actuarial Value Market Value Rate of Inflation

2004 5.19% 8.67% 3.27% 

2005 5.55 7.58 2.53 

2006 5.43 5.11 4.32 

2007 6.53 11.92 2.69 

Average 5.67% 8.29% 3.20% 

The assets are valued using an asset-smoothing methodology that recognizes i) 20% of any 
difference between actual and expected investment income (gain/loss) in the valuation year and 
ii) 20% of any previous years’ unrecognized investment gains/losses.  Such smoothed actuarial 
asset value shall not be less than 80% or greater than 120% of the market value of assets.  The 
expected investment income is based on the System’s assumed interest rate.  The current interest
rate assumption is 8.50%, which is higher than the 5.67% four-year actuarial rate of return 
reported above.  The inflation component of the current assumption is 3.75%, which is slightly 
higher than the 3.20% actual average shown above. 

Interest rate assumptions are based on two components: real rate of return and price inflation. 
Due to the short-term volatility of these variables and the long-term nature of a pension plan, 
current practice views the interest rate assumption as long-term.  Therefore, short-term periods 
should not overly influence this rate. 

For comparison purposes, historical rates of return and price inflation were developed over 
varying periods of time for a sample portfolio that is likely to represent the asset mix of the 
System for the foreseeable future.  The sample portfolio is one consisting of 45% common 
stocks, 25% long term government bonds, 25% corporate bonds, and 5% real estate.  The rates 
below and the table on the next page show information on historical patterns of investment return 
and inflation gathered from Ibbotson.  Such data are as follows: 

Period Ending 6/30/2007
Sample Portfolio 

Real Rate of Return Rate of Price Inflation

10 years 3.9% 2.7% 

30 years 6.9 4.1 

 
 
 
 
 
 
 



HISTORICAL PATTERNS OF INVESTMENT RETURN AND INFLATION

Gross Market Returns 
Bonds (Long) System’s Sample Portfolio* 

Calendar 
Year 

Period 

Nominal 
U.S. 

Treasury 

Nominal 
Corp. 

(S&P AA) 

Real 
Estate 
(REIT) 

Stocks 
(S&P 500) 

Wage 
Inflation 
(NAW) 

Price 
Inflation 

(CPI) 

Nominal 
Total 

Return (I) 

Real Rate 
of Return 
(I) – (CPI) 

1940-49 
1950-59 
1960-69 
1970-79 
1980-89 
1990-99 
2000-07 

3.2% 
(0.1) 
1.4 
5.5 

12.6 
8.8 
7.0 

2.7% 
1.0 
1.7 
6.2 

13.0 
8.4 
6.3 

N/A 
N/A 
N/A 

4.8 
12.5 
8.1 

12.7 

9.2% 
19.4 
7.8 
5.9 

17.5 
18.2 
1.3 

7.8% 
4.6 
4.3 
6.9 
5.8 
4.2 
2.9 

5.4% 
2.2 
2.5 
7.4 
5.1 
2.9 
2.2 

N/A 
N/A 
N/A 

5.8 
14.9 
12.9 
4.5 

N/A 
N/A 
N/A 
(1.6) 
9.8 

10.0 
2.3 

Last 10 Years 7.3% 6.6% 9.6% 5.9% 4.0% 2.7% 6.6% 3.9% 

Last 30 Years 9.3% 9.0% 12.0% 13.0% 4.8% 4.1% 11.0% 6.9% 

Last 50 Years 6.8% 6.9% N/A 11.0% 4.9% 4.1% N/A N/A 

*Anticipated Asset Mix

Equities 
Bonds - Government 
           - Corporate 
Real Estate 

45% 
25 
25 
   5
100% 
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Determination of Economic Assumptions

The rates on the preceding pages should be compared to the current assumptions: 4.75% real rate 
of return and 3.75% rate of inflation.  It is difficult to accurately predict inflation.  Inflation’s 
short-term volatility is illustrated by comparing its average rate over the last 10, 30 and 50 years. 
Although the 10-year average of 2.7% is lower than the System’s assumed rate of 3.75%, the 
longer 30 and 50-year averages of 4.1% are both higher than the System’s rate.  However, it
should be noted that both the 30 and 50-year averages are influenced by the large annual
increases from 1973 to 1982 (annually averaged 9.2% during the period).  The validity of the 
System’s assumption is dependent upon the emphasis one assigns to the short and long-term 
histories as well as economists’ predictions for future years.  In keeping with current practice that 
emphasizes results over the long term and economists’ views of future inflation rates, we 
recommend that the System decrease its current 3.75% assumption to 3.50%. 

The real rate of return shows similar, although more exaggerated, behavior to the inflation rate. 
The System’s very recent experience would suggest that the current 4.75% assumption might be 
too high, while its longer-term results suggest that it may be too low.  As discussed in the 
inflation section, current practice requires a longer outlook that limits the significance of recent 
low returns.  However, the experience of the latter half of the 1990s is considered by many 
financial experts as unusually high and should not overly influence the assumed long-term rate
either.  Additionally, over the last few years some investment experts have been predicting a 
continuation of lower returns in the short-term, especially given the Fund’s fairly conservative 
asset mix of equities and bonds.  The combination of these factors leads us to recommend a
decrease from 4.75% to 4.50%.  

The net result of the two recommendations is that the current overall interest rate of 8.50% be 
reduced to 8.00%. 

A review of the Fund’s assumed wage inflation was also included in this study.  The wage 
inflation assumption is the inflationary component of the salary scale assumption and the 
assumed rate at which overall payroll will grow each year.  The Fund’s current assumption for
wage inflation is 3.75%.  The historical wage inflation rates in the table on the previous page 
show 3.75% to be on the lower side, but a reasonable assumption based on national averages. 
Generally, wage inflation has slightly exceeded price inflation due to productivity gains in the 
active workforce.  As a result, we recommend no change in the current wage inflation 
assumption of 3.75%.  The difference between this rate and the price inflation rate of 3.50% is 
0.25%, which is the portion due to productivity gains. 

As additional support for the Fund’s current economic assumptions, below are the results of a 
comparative study of 72 of the major public employee retirement systems released by the 
Wisconsin Legislative Council in December 2007.  We have included SBF’s relevant rates for
comparison purposes.  As can be seen, SBF’s assumptions are in line with those of other major
systems. 
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Assumption High Low Average
 Most 

Common
SBF - 

Current
SBF - 

Proposed

Interest Rate 9.00% 7.25% 7.99% 8.00% 8.50% 8.00% 
Wage Inflation 6.00% 2.50% 3.78% 4.00% 3.75% 3.75% 

Only hindsight will tell whether a particular combination of economic assumptions is optimal. 
We believe the recommended assumptions are the best combination for the SBF at the current 
time. 

 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 




