
Introduction and Overview


Purpose:  The purpose of this paper is to provide a description of the methods and procedures that were used to assess the costs and benefits of joining the Maryland State Retirement and Pension System (SRPS) plan.  The paper is divided into four sections, an Introduction and Overview and three technical notes.  The first of the technical notes describes how the formula was derived and used to calculate the cost of joining the SRPS at various levels of back funding of previous years of service.  The second technical note presents a series of tables that assess the cost and benefits of joining the SRPS.  The third technical note assesses the risks of an increase in the percent required contribution from the Town as well as the possibility of a special assessment to make up for the recent losses of the pension fund as a consequence of the sharp drop in the stock market over the past year.

Data and Methods:  All of the analyses are based on standard methods and primary data.  All Town personnel (age and years of service), salary, and financial data are actual rather than estimated, with some minor exceptions that are discussed in the technical notes, and are drawn from personnel files, payroll ledgers, and the 401(K) financial reports.  Throughout the analysis, we erred on the side of caution and, as will be seen, did not include calculations that we could not ground in hard, verifiable data.  All public data on the performance of the stock market and bonds, as well as other financial instruments and the economy were drawn from public sources and when possible one of the US or State government agencies responsible for maintaining and disseminating the specified information.  In order to ensure the accuracy of our data input and the procedures that we used, we have shared our data sets and our methods amongst ourselves.  Finally, where we have had to engage in estimates we have clearly delineated our methods and assumptions.  In general, we have attempted to avoid estimates unless clearly no other approach was possible.
The analysis was conducted using EXCEL 2003, although some results were checked using SPSS (Ver. 13.0), a dedicated statistical software system.  Both linear and non-linear regression analysis were used to calculate average growth rates over time.  Where appropriate, log transforms were used to facilitate analysis.  Whenever conducting compound growth analysis or projections, the standard compound growth formula, (1 + i)n, was used.  In order to calculate future salaries, the current salary scale was used and it was assumed that each individual received a merit raise for each year of future employment until he or she reached the highest salary level within his or her job classification.  In constructing the cost-benefit tables contained in Technical Note 2, inflation was held constant.  As a consequence, all costs and benefits are stated in current dollars.


Assumptions:  In conducting our analysis of risks and in verifying the calculations of the actuaries, we began with the risk and growth assumptions by the Maryland State Retirement and Pension System Board as published in their annual audit report.  Currently the SRPS Board operates under the following assumptions and restrictions: (1) Return on investment [ROI] is assumed to be 7.75% per annum compounded, (2) Salary growth is assumed to be 6% (real wage growth + inflation) compounded, (3) Retirees are assumed to draw a pension for 25 years after retiring, (4) The average pensioner retires at the age of 59½, and (5) Contribution increases and decreases are smoothed out over five years, meaning that only 20% of a targeted increase or decrease occurs in a single year.  We discuss the assumption of an annual 7.75% ROI in our technical note 3.  In our 5 year budget plan, we assume a lower rate of salary growth than 6% for the first 4 years.  In our analysis of the recapture of salaries as a consequence of retirements, we assume a 3% annual growth rate for each individual in their wages as a consequence of step and grade increases.  As noted, inflation was held constant for the purposes of analysis.  While the SRPS calculates their liabilities on a 25 year basis, the analysis only used a 15 year time frame, the expected life of any loan that the Town would put into place to pay for past creditable service obligations.  In the cost calculations, average retirement ages of 62, 65, and 67 were used.  While the SRPS records the average retirement as 59½ it was believed that this was unlikely for the Town at this time.  The possible implications of the contribution smoothing procedure used by the SRPS are discussed in Technical Note 3.


In conducting the analysis in preparation for a recommendation as to the best level of back service obligation funding, two principles were adopted:  (a) past Town contributions should not be duplicated, the so-called double-dipping problem; and (b) the benefits to the Town of joining the SRPS would be equal to those received by the employees.  These principles led to two fairly significant study requirements, the necessity to calculate the exact amount of funds that were previously contributed to Town employees under the 401(K) plan and to locate the point where the benefits of the two parties equaled each other.  How these technical matters are resolved are discussed in Technical Note 2.

Please note that all calculations and analyses were carried out by John Rogard Tabori, Mayor; Mickey Beall, Director of Public Works; and Dan Baden (CPA), Treasurer.  All questions should be directed to Mayor Tabori.

Technical Note 1:

Assessing the Cost of Past Service Liabilities at Various Percentages Other than 100, 50, and 33 Percent

Early in the debate as to whether it made sense to join the Maryland Pension Plan, it became clear that it would be useful to be able to determine the cost associated with joining the plan at past service obligation levels other than 100, 50, or 33 percent.  It quickly became apparent that a simple straight line calculation could not be applied as it overestimated the cost associated with various percentages of back services lying between 100 and 33 percent.  Because, the State actuaries had provided the Town with three estimates, it was possible to estimate the slope of the non-linear curve using the curve fitting routine that can be found in EXCEL 2003.  Applying this routine yielded a formula {y = 0.998x-12371; R2 = 1.00} that described the instant slope of the curve and permitted an accurate calculation of the cost of paying for back services.  The formula overestimates costs above the 40% back service level, but by less than 1%, and therefore must be considered a relatively reliable formula for determining the cost of funding back services at percentage levels other than 100, 50, and 33 percent.
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If you wish to replicate our calculations, substitute a percentage number for x and then divide the resulting y value into the 100 percent back value cost of $1,730,043.  
Technical Note 2:

Cost Benefit Calculations of Past Service Liabilities at Various Percentages and Retirement Ages if University Park were to join the Maryland State Pension Plan on July 1, 2009.

Below you will find six tables that present the backup data supporting the recommendation to fund previous service at the 70 percent level on March 16, 2009.    The specific technical notes preceding them explain how each number was calculated and the sources of information used in the calculations.  All calculations are based on a 15 year forward analysis, which encompasses the life of the proposed loan to fund the purchase of the prior service years.
1. The three models present the costs to the Town of joining the Maryland State Pension Plan, controlling for average age of retirement and the level of service back funding that the Town might select.  

2. Costs were calculated for three "age of retirement" levels, 62 (Model I), 65 (Model II), and 67 (Model III); and 10 levels of back service funding as indicated in the columns under the title, "Service Liability in Dollars at Various Percents of Back Funding".    
3. The "Prior Service Funding Cost" (Marked as Row 1) was calculated using the formula as described in Technical Note 1.  As noted, the formula appears to overestimate our liability for past service costs from the 40 percent level and above, and underestimates liability below 40 percent.
4. "Prior Contributions" (Marked as Row 2) references the contributions of the Town to the existing 401(K) plan as implemented on March 1, 1986 to current employees expected to be in service on July 1, 2009.  This number serves as a benchmark against which to measure the highest level at which the Town might contribute without, in effect, providing individuals a "bonus" for past service. The calculations are based on actual contributions for the period 1996 to the present, and estimates for the period March 1, 1986 to July 1, 1996 and March 1, 2009 to June 30, 2009.  The estimates are based on the maximum contribution rate that the Town offered, which was 4 percent from 1986 through FY 2006.  The maximum contribution rate rose to 5 percent in FY 2007 and to 7 percent in FY 2009.
  Using these combined calculations, it is likely to slightly overestimate the contribution of the Town to the individual employees.  Salary and wage data were derived from the payroll records contained in the personnel files of each employee.  
5. The "Interest Expenses on Cost of Buy Back" (Marked as Row 3) references the interest expense associated with a loan to fund the back services liability at each percentage level of buy back.  The actual interest cost is calculated on the basis of an annual interest rate of 4.25% on a 15 year loan; this was the lowest quote the Town received and was from SunTrust Bank.  The rate was confirmed on March 20, 2009 by email.

6. The "Total Cost of Loan" (Marked as Row 4) was calculated by adding Row 1 and Row 3 together at each level of back service funding.
7. "Wage Savings from Retirements" (Marked as Row 5) was calculated as follows.  The likely ending salary was calculated for each individual assuming that they retired at 62, 65, or 67.  This calculation assumed a normal progression of grade and step level increases for current employees.  As an employee became eligible for retirement at the presumptive retirement age of 62, 65, or 67, the entry level salary for their job classification was subtracted from the retiring employee's retirement salary, and this was counted as the initial savings.  Thereafter, the difference was discounted by 3 percent each year that followed until the 15 year mark was reached.  Within the Public Works Department, the job classifications and the salary migration through each of those job classifications are relatively easy to demarcate; as a consequence, it is equally easy to calculate the wage bill decreases upon the retirement of any individual.  The quasi-military order of the Police Department, as well as the Department's historical experience with hiring, make selecting the entry level salaries somewhat more difficult.  As a consequence, it was assumed that three broad "job classifications" existed within the police department:  (1) The Chief; (2) Senior Officers, consisting of Sergeants and Lieutenants; and (3) Line Officers with the rank of Corporal and below.   These classification and calculation procedures were based on the historical experience of both Departments over the past decade and were adopted in order to avoid overestimating savings from retirements.  Two sets of job classifications, the Town administrative aide and the bus drivers, were excluded from the analysis based on the fact that there would be no savings from retirement from these positions as the Town pays the minimum living wage for them.
8. The "Wage Savings from FY 2010 Freeze" (Marked as Row 6) represents the 3 percent savings that will be achieved through the wage freeze imposed in the FY 2010 proposed budget, and which carries through the budget each year after for the 15 years covered by the analysis tables. 
9. The "Total Savings or Cost to Town Across 15 Years" (Marked as Row 7) was calculated by subtracting the total wage savings from the retirements and the freeze across the 15 years from the total cost of the loan (Row 4 – Row 5 – Row 6 = Row 7).  Amounts in blue indicate that the marginal benefits to the employees exceed those that accrue to the Town.  Amounts in red indicate that the marginal benefits to the Town exceed the marginal benefits to the employees.  Amounts that are shaded in yellow indicate the point where employee benefits equal Town benefits, within a relatively small margin of error favoring the Town taxpayers. 
10. The final category, "Average Annual Savings or Cost to Each Taxpayer Across 15 Years," (Marked as Row 8) was calculated by dividing total savings or cost (Row 7) by the number of homes in University Park, 923, and by the number of years incorporated into the analysis, 15, yielding an annual tax cost or savings (Row 8 = Row 7 * 1/923 * 1/15).

A number of cost factors that could increase or accelerate savings were not factored into the analysis because it was believed that they had the potential for being overoptimistic and could lead to the calculation of benefits to the Town that would not be realized either in the near or distant future.  These include the reduced total cost of the Town's contributions to the pension fund (discussed below in Technical Note 3), health related costs that would come with a younger work force resulting from retirements, reduced turnover in the Police Department, and, most importantly, reduced labor burden costs.  The last is particularly important. 
Currently, our "labor burden, which includes life insurance, health insurance, payroll taxes, 401(k) contributions, workers compensation insurance and unemployment, costs the Town 41% of salary costs."  The new medical plan that is proposed in the FY 2010 budget will lower the percent of the labor burden to 38%.  If the wage savings from the retirements, as indicated in Row 5 of the tables, are multiplied by the 38% burden rate, the Town may realize additional savings ranging from $246,000 to $435,000.  However, this number has not been included in the savings calculations because of the uncertainty in estimating future burden costs, and the problem of calculating them accurately. 
	Pension Plan Cost Model I
	Back Service Liability at Various Percents

	
	
	
	
	
	100%
	95%
	90%
	85%
	80%

	1
	Prior Service Funding Cost
	$1,730,043 
	$1,626,928 
	$1,521,667 
	$1,417,785 
	$1,315,343 

	2
	Prior Contributions
	$310,000 
	$310,000 
	$310,000 
	$310,000 
	$310,000 

	3
	Interest Expenses on Cost of Buy Back
	$624,957 
	$587,708 
	$549,684 
	$512,158 
	$475,152 

	4
	Total Cost of Loan
	$2,355,000 
	$2,214,635 
	$2,071,351 
	$1,929,943 
	$1,790,495 

	5
	Wage Savings from Retirements
	$1,145,651 
	$1,145,651 
	$1,145,651 
	$1,145,651 
	$1,145,651 

	6
	Wage Savings from FY 2010 freeze
	$704,500 
	$704,500 
	$704,500 
	$704,500 
	$704,500 

	7
	Total Savings or Cost to Town Across 15 Years
	$504,849 
	$364,484 
	$221,200 
	$79,792 
	($59,656)

	8
	Average Annual Savings or Cost to Each Taxpayer Across 15 Years
	$36 
	$26 
	$16 
	$6 
	($4)

	Assumptions:  Retire at 62, Funding Rate is Variable
	
	
	
	


	Pension Plan Cost Model I
	Back Service Liability at Various Percents

	
	
	
	
	
	75%
	70%
	64%
	50%
	33%

	1
	Prior Service Funding Cost
	$1,214,408 
	$1,115,057 
	$993,228 
	$735,397 
	$439,825 

	2
	Prior Contributions
	$310,000 
	$310,000 
	$310,000 
	$310,000 
	$310,000 

	3
	Interest Expenses on Cost of Buy Back
	$438,690 
	$402,801 
	$358,791 
	$265,653 
	$158,881 

	4
	Total Cost of Loan
	$1,653,098 
	$1,517,858 
	$1,352,019 
	$1,001,051 
	$598,706 

	5
	Wage Savings from Retirements
	$1,145,651 
	$1,145,651 
	$1,145,651 
	$1,145,651 
	$1,145,651 

	6
	Wage Savings from FY 2010 freeze
	$704,500 
	$704,500 
	$704,500 
	$704,500 
	$704,500 

	7
	Total Savings or Cost to Town Across 15 Years
	($197,053)
	($332,293)
	($498,132)
	($849,100)
	($1,251,445)

	8
	Average Annual Savings or Cost to Each Taxpayer Across 15 Years
	($14)
	($24)
	($36)
	($61)
	($90)

	Assumptions:  Retire at 62, Funding Rate is Variable
	
	
	
	


	Pension Plan Cost Model II
	Back Service Liability at Various Percents

	
	
	
	
	
	100%
	95%
	90%
	85%
	80%

	1
	Prior Service Funding Cost
	$1,730,043 
	$1,626,928 
	$1,521,667 
	$1,417,785 
	$1,315,343 

	2
	Prior Contributions
	$310,000 
	$310,000 
	$310,000 
	$310,000 
	$310,000 

	3
	Interest Expenses on Cost of Buy Back
	$624,957 
	$587,708 
	$549,684 
	$512,158 
	$475,152 

	4
	Total Cost of Loan
	$2,355,000 
	$2,214,635 
	$2,071,351 
	$1,929,943 
	$1,790,495 

	5
	Wage Savings from Retirements
	$897,323 
	$897,323 
	$897,323 
	$897,323 
	$897,323 

	6
	Wage Savings from FY 2010 freeze
	$704,500 
	$704,500 
	$704,500 
	$704,500 
	$704,500 

	7
	Total Savings or Cost to Town Across 15 Years
	$753,177 
	$612,812 
	$469,528 
	$328,120 
	$188,672 

	8
	Average Annual Savings or Cost to Each Taxpayer Across 15 Years
	$54 
	$44 
	$34 
	$24 
	$14 

	Assumptions:  Retire at 65, Funding Rate is Variable

	
	
	
	

	Pension Plan Cost Model II
	Back Service Liability at Various Percents

	
	
	
	
	
	75%
	70%
	65%
	50%
	33%

	1
	Prior Service Funding Cost
	$1,214,408 
	$1,115,057 
	$993,228 
	$735,397 
	$439,825 

	2
	Prior Contributions
	$310,000 
	$310,000 
	$310,000 
	$310,000 
	$310,000 

	3
	Interest Expenses on Cost of Buy Back
	$438,690 
	$402,801 
	$358,791 
	$265,653 
	$158,881 

	4
	Total Cost of Loan
	$1,653,098 
	$1,517,858 
	$1,352,019 
	$1,001,051 
	$598,706 

	5
	Wage Savings from Retirements
	$897,323 
	$897,323 
	$897,323 
	$897,323 
	$897,323 

	6
	Wage Savings from FY 2010 freeze
	$704,500 
	$704,500 
	$704,500 
	$704,500 
	$704,500 

	7
	Total Savings or Cost to Town Across 15 Years
	$51,275 
	($83,965)
	($249,804)
	($600,772)
	($1,003,117)

	8
	Average Annual Savings or Cost to Each Taxpayer Across 15 Years
	$4 
	($6)
	($18)
	($43)
	($72)

	Assumptions:  Retire at 65, Funding Rate is Variable
	
	
	
	


	Pension Plan Cost Model III
	Back Service Liability at Various Percents

	
	
	
	
	
	100%
	95%
	90%
	85%
	80%

	1
	Prior Service Funding Cost
	$1,730,043 
	$1,626,928 
	$1,521,667 
	$1,417,785 
	$1,315,343 

	2
	Prior Contributions
	$310,000 
	$310,000 
	$310,000 
	$310,000 
	$310,000 

	3
	Interest Expenses on Cost of Buy Back
	$624,957 
	$587,708 
	$549,684 
	$512,158 
	$475,152 

	4
	Total Cost of Loan
	$2,355,000 
	$2,214,635 
	$2,071,351 
	$1,929,943 
	$1,790,495 

	5
	Wage Savings from Retirements
	$648,994 
	$648,994 
	$648,994 
	$648,994 
	$648,994 

	6
	Wage Savings from FY 2010 freeze
	$704,500 
	$704,500 
	$704,500 
	$704,500 
	$704,500 

	7
	Total Savings or Cost to Town Across 15 Years
	$1,001,506 
	$861,141 
	$717,857 
	$576,449 
	$437,001 

	8
	Average Annual Savings or Cost to Each Taxpayer Across 15 Years
	$72 
	$62 
	$52 
	$42 
	$32 

	Assumptions:  Retire at 67, Funding Rate is Variable
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Pension Plan Cost Model III
	Back Service Liability at Various Percents
	
	

	
	
	
	
	
	100%
	70%
	65%
	50%
	33%
	
	

	1
	Prior Service Funding Cost
	$1,214,408 
	$1,115,057 
	$993,228 
	$735,397 
	$439,825 
	
	

	2
	Prior Contributions
	$310,000 
	$310,000 
	$310,000 
	$310,000 
	$310,000 
	
	

	3
	Interest Expenses on Cost of Buy Back
	$438,690 
	$402,801 
	$358,791 
	$265,653 
	$158,881 
	
	

	4
	Total Cost of Loan
	$1,653,098 
	$1,517,858 
	$1,352,019 
	$1,001,051 
	$598,706 
	
	

	5
	Wage Savings from Retirements
	$648,994 
	$648,994 
	$648,994 
	$648,994 
	$648,994 
	
	

	6
	Wage Savings from FY 2010 freeze
	$704,500 
	$704,500 
	$704,500 
	$704,500 
	$704,500 
	
	

	7
	Total Savings or Cost to Town Across 15 Years
	$299,604 
	$164,364 
	($1,475)
	($352,443)
	($754,788)
	
	

	8
	Average Annual Savings or Cost to Each Taxpayer Across 15 Years
	$22 
	$12 
	($0)
	($25)
	($55)
	
	

	Assumptions:  Retire at 67, Funding Rate is Variable
	
	
	
	


Technical Note 3:
Risk Factors:  Observations and Analysis
There are two specific risks associated with joining the Maryland SRPS:  (a) inadequate performance of the fund resulting in the need for additional capital inflows, and (b) changes in the contribution rate as a consequence of real wage drift and demographic shifts within the work force.  The former issue came up in an article on the front page of the Washington Post on March 9, 2009.  In the article, Delegate Ulysses L. Currie, Chairman of the Committee on Budget and Taxation noted that approximately 250 million dollars of additional capital would be required per annum for an indeterminate time to make up for the losses suffered during the past year as a consequence of the meltdown experienced by the stock markets.  If we assume an average growth rate of 7.75% per annum for the fund, which is what the SRPS projects, the fund recovers within 19 years.  Given the size of the membership of the fund, some 325,000, this gives rise to an increase in the contribution rate of approximately 1.54%.  Since the SRPS under their current policy would only impose one fifth of the increase in each year over five years, and next year’s contribution rate has been fixed, the full increase would not be felt until 2015.

Another risk factor is wage drift.  The State actuaries assume a wage drift of approximately 6% per annum.  This consists of two components, merit increases and inflation.  This annual percent wage drift is already built into their model, and is likely to be overstated for at least the next 5 years.  As a consequence, a downward pressure will be placed on the contribution rate, tending to move it toward 6.6 percent, the average rate over the past 30 years.  Finally, changing demographic factors could increase the pressure on the fund.  Currently the SRPS assumes an average retirement age of 59.5 and a liability period of 25 years.  Since the average life span of Americans is around 77.5 years and increases by about 2 years every decade, this is a conservative estimate that likely overestimates long-term liability.  This is particularly true in light of the fact that recent evidence suggests that the average increase in life-span has slowed down and may level off.  Again, this indicates that it is highly unlikely that there will be an increase in the contribution level occasioned by demographic factors.

If we look at the historical data for the employer contribution rate of the SRPS, it has averaged around 6.6% and has never exceeded 10% of the employees’ salary.  The standard deviation is 1.7 percent.   Therefore, the probability of exceeding a contribution rate of 10% is about 1 in 20.  The reverse is also true; the chance of the contribution rate dropping below 3.2% is also 1 in 20. 
� The Town contribution to the 401(K) plan breaks down into two parts, a flat contribution and a match.  During the first set of years, this consisted of a 3% contribution and up to a 1% match.  During the fiscal years 2007-2008, it was set at a 3% contribution and a 2% match.  Since the start of FY 2009, it has been set at a 4% contribution rate and up to a 3% match rate.
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