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Retirement Board
September 26, 2624 .

Segal makes no representation-or warranty as to the future status of the Boston Retirement System and does not guarantee any
particular resutt. This document does not constitute legal, tax, accounting or investment advice or create or imply a fiduciary
relationship. The Board is encouraged to discuss any issues ralsed in this report with the System s legal, tax and other advisors
before taking, or refraining from taking, any action. - :

We.to_o_k forward to reviewing this report at your next meeting and to answering any questions. -

' Sincerely,

Segal ;o P S
/ T r'/'/ [4

4 Kathleen A. Riley, FSA, MAAA, EA
Senior Vice President and Chief Actuary
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| Section 1: Actuarial Valuation Summary

Valuation highlights

» Segal strongly recommends an actuarial funding method that targets 100%. funding of the actuarial accrued liability. Generally, this
implies- payments that are ultimately at least enough to cover normal cost, interest on the unfunded actuarial accrued liability and
the principal balance. The funding policy adopted by the Boston Retirement System meets this standard and funds the unfunded
actuarial accrued liability excluding Teachers by June 30, 2028. The funding poilcy for the Teachers is determlned by the '
Commonwealth. :

s The report shows the results of the valuatlon for the Boston Retirement System (BRS} asa whole and. separately for the Teachers
and the BRS excluding Teachers. Section 2 shows participant and asset information, the experience analys_[s liabilities and a
funding schedule for the BRS excluding Teachers, with comparisons to 2022. Section 3 shows the same information for the -
Teachers with comparisons to 2022. Section 4 shows participant and asset information for all employees of the BRS. |

In accordance with Chapter 112 of the Acts of 2010, the assets atiributable to Teachers (25% of the market value of assets) were
transferred to the PRIT Fund in 2010. The obligation to fund the liabilities of the Teachers and a share of the administrative cost of
the BRS related to the Teachers remains an obligation of the Commonwealth. Beginning in December 2010, appropriations have
been received by the BRS from the Commonwealth for the Teachers and have been transferred to the PRIT Fund. Transfers are
made from the PRIT Fund on a monthly basis to cover the excess of benefit payments fo the Teachers and ashare of
administrative expenses over the Teachers’ employee contributions.

= The rate of return on the market value of assets for the BRS was 10.47% and -10.61% for the years ending Decembef 31, 2023
" and December 31, 2022, respectively. The return on the actuarial value of assets was 5.77% and 4.69% for the two years,
respectively, due to the recognition of prior years' investment gains and losses. '

» The actuarial value of assets is 104.5% of the market value of assets.

» The investment experience in the past years has only been partially recognized in the actuarial value of assets. As the deferred net
loss is recognized in future years, the cost of the System is likely to increase unless the net loss is offset by future experience. The
deferred lnvestment Iosses are not recognized inthe fundlng schedule for the BRS excluding Teachers shown in Section 2.

o With this valuat:on, the administrafive expense assumptlon has been mcrea_sed_ from.$10,400,000 for calendar year 2022 (with
$7,280,000 allocated to the BRS excluding Teachers and $3,120,000 allocated to the Teachers), increasing 3.25% per year to
$11,700,000 for calendar year 2024 (with $8,190,000 allocated to the BRS excluding Teachers and $3,510,000 allocated fo the
Teachers) i mcreasmg 3.25% per year.

e The Board adopted a one-time increase in the Cost-of-Living Adjustment (COLA) from 3% to 5% effective July 1, 2022, which
increased the January 1, 2024 unfunded ilabmty by $29.4 millioh for the BRS excludlng Teachers and by $15 1 million for the
Teachers.

#99992817/03630.042 %Z
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| Section 1: Actuarial Valuation Summary

Risk

¢ [t is important to note that this actuarial valuation is-based on plan assets as.of December 31, 2023: The System’é funded status
does not reflect short-term fiuctuations of the market, but rather is based on the market values on the last day of the plan year.
Segal is available io prepare projections of potential outcomes of market condltlons and other demographlc expenence upon
request. - . _

» Since the actuarial valuation results are. dependent ona glven set of assumptlons there is a risk that emerging ‘results may differ

significantly as actual expenence proves to be different from the assumptlons We have not been engaged to perform a detailed
anaIyS|s of the potentlal range of the impact of risk relatlve to the System s future fi nanmal condifion, but have mctuded a brief

 with a better understandmg of the inherent risks.
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| Section 1: Actuarial Valuation Summary

Summary of key valuation results — Teachers

. Prior

Valuation Result Current
‘Actuarial accrued ilahlllty for plan year begmnmg January 4, 2024 . January 1, 2022
o Retired part|c1pants ancl beneficiaries $2,697,698,355 $2,689,353,554
s Inactive vested partlmpants _ 1 21,490,373 92,706,424
¢ [nactive parttmpants due a réfund of employee contnbuhons 70,757,591 61,603,333
« Active partu:tpants “1,973,147,817 1,781,072,106
» Total - $4,863,094,136 $4,624,735417
+ Normal cost lncludlng admm:stratlve expense assumpticn for plan year begmnlng January 1 101,505,181 . 96, 966 960 .
Assets for plan year beginning January 1 : : S ' o '
» Market value of assets (MVA) $2,363,600,554 - . ' $2 353 125 177

¢ Actuarial value of agsets (AVA)

. 2,396,714,185

2,080,996,195

o ‘Actuarial value of assets as a percentage of market value of assets 101.4% 88.4%
Funded status for plan year beginning January 1 . L

s Unfunded actuarial accrued liability on market value of assets $2,499,493,582 $2,271,610,240
e Funded percentage on MVA basis 48.,60% 50.88%
» Unfunded actuarial acciued liabiity - on actuarial value of assets $2,466,379,951 $2,543,739,222
« Funded percentage on AVA basis 49.28% -45,00%
Key assumptions o

« Net investment return 7.00% 7.00%
 Inflation rate 3.25% 3.25%
Demoagraphic data for plan year beginning January 1 e
» Number of retired participants and beneficiaries 4,798 4,821
s Number of inactive vested participants 548 447
“»_Number of inactive participants due a refund of employee contributions 3169 2,900
o Number of active participarits 8,035 6,303
« Average compensation’ $103,946

$114,71

' Compensation figures are for the prior calendar year and reflect annualized salaries for partlclpanls hired during the year. Calendar 2023 compensatuon figures were decreased by

2.5% toestimate refroactive payments made during the year, Calendar year 2021 compensation figures were increased by 1% to estimate unsetiled contracts.

¥ Segal 11
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Section 1 Actuarial Valuation Summary

Important information about actuarial valuations

~ An actuarial valuation is a budgeting tool with respect to the financing of future projected obligations of a pension plan. It is an
'estimated forecast — the actual long-term cost of the plan will be determined by the actual benefits and expenses paid and the actual
investment experience of the plan. :

In ord'e_r to prepare a valuation, Segal relies on a number of input items. These include:

Input_ ltem

Description

"Plan provisions -

Participant information

Financial information

Actuarial assumptions

. #9900281v7/03630.042

Plan provisions define the rules that will be used to determine benefit payments, and those rules, or the
interpretation of them, may change over time. Even where they appear precise, outside factors may change how
they operate It is important to keep Segal informed with respect to pian provisions and administrative procedures,
and to review the plan summary included in our report to confirm that Segal has correctly interpreted the plan of,
benefits.

-An actuarial valuation for a plan is based on data provided to the actuary by the Retirement System. Segal does

not audit such data for completeness or accuracy, other than reviewing it for obvious inconsistencies. compared to
prior data and other information that appears unreasonable. It is important for Segal to receive the best possible
data and to be informed about any known mcomplete or inaccurate data.

Part of the cost of a plan will be paid from existing assets — the batance will need to come from future
contributions and investment income. The valuation is based on the asset values as of the valuation date, typlcally
reported by the Retirement System. A snapshot as of a single date may not be an appropriate value for
determining a singte year's contribution requirement, especially in volatile markets. Plan sponsors ofien use an

" “actuarial value of assets” that differs from market value to gradually refiect year-to-year changes in the market

value of assets in determining the contribution requirements.

In preparing an aciuarial val_uatton‘ Segal starts by developing a forecast of the benefits to be paid to existing plan
participants for the rest of their lives and the lives of their beneficiaries. This requires actuarial assumptions. as to
the. probability of death, disability, withdrawal, and retirement of participants in each year, as well as forecasts of
the plan's benefits for each of those events. In addition, the benefits forecasted for each of those events in each
future year reflect actuarial assumptions as to salary increases and cost-of-living adjustments. The forecasted
benefits are then discounted to a present value, fypically based on an estimate of the rate of return that will be
achieved on the plan's assets. All of these factors are uncertain and unknowabie. Thus, there will be arange of
reasonable assumptions, and the results may vary materially based on which assumptions are selected within that
range. That is, there is no right answer (except with hindsight). It is important for any user of an actuarial valuation "
to understand and accept this consiraint. The actuarial model may use approximations and estimates that will
have an immaterial iripact on our results. In addition, the actuarial assumptions may change over time, and while

- this can have a significant impact on the reported results, it does not mean that the previous assumptlons ar
. resilts were unreasonable or wrong. :

Boston Retirement Systemn Actuarial Valuation as of January'! 2024 . . . _ v % Segal 13
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Section 2: Actuarial Valuatlon Results — BRS

‘excluding Teachers
Pa-rhc&pant_mformat:on

Participant Population as of December 31

maaw [n Pay Status === lnactive vested  =mmActive  --@—Non-Actives to Actives

40,000 : _ o L 1eo
35,000 1.#0
30,000 1.20
25,000 1,00
..& (=]
2 20,000 .80 8
(1§ 14
15,000 60
10,000 40
5,000 .20
0 L. . . e v 1 § . _ - - . .
'+ 2007 © 2009 2011 2013 2015 2017 2019 2021 2023
Legend 2007 2009 2011 2013 2015 - 2017 2019 2021 2023
B inPay Status -~ 10,246 10,044 . 10,000 9,925 . 9886 9,721 9,779 9,998 10,207
B Inactive Vested' 4,959 6,189 6,823 6751 . 7,549 8,300 9,683 10,777 11,803
W Active 15,943 14,449 13,954 14,235 14,288 14,445 14,709 14,581 14,476
1 Rafio 0.95 112 C121 117 1.22 1.25 1,32 142 152

1 Includes terminated parlicipanis_ due a refund of employee con_triblitions.

#0000281V7/03630.042 - ' - v
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| Section 2: Actuarial Valuation Results — BRS EXcluding Teachers

 Retired participants and beneficiaries

As of December 31, 2023 2021 Change
Reired participants o 8,500 8216, . 35%
Beneficiaries o : 1,707 1,782 4.2%
Averageage - - 735 728 0.7
Averageamount! - $3,790 $3,490  86%
Total monthly amount® . 38687,326 34,890,416 10.9%

Di_stribution of Retired Participants and Beneficiaries as of December 31, 2023

By Type and Monthly Amount

m Superannuation Accidental Disability
mBeneficiaries = Ordinary Disability

1. Excludes COLAs reimbursed by the Commonwealth.

#0099281v7/03630.042 . '
Boston Retirement Systemn Actuarial Valuafion as of January 1, 2024
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1500 -

500

| Superén nuation B Accidental Disability
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| Section 2: Actuanal Valuation Results — BRS Excludmg Teachers

It is desirable to have level and predlctabie plan ¢osts from one year to the next. For this reason, the Board has approved an asset
valuation method that gradually adjusts to market value. Under this valuation method, the full value of market fluctuations is not
recoghized in a single year and, as a result, the asset value and the plan costs are more stable. The amount of the adjustment to
recognize market value is treated as income, which may be positive or negative. Realized and unrealized gains and losses are
treated equally and, therefore, the sale of assets has no immediate effect on the actuarial value.

Determination of Actuarial Value of Assets

Year Ended Year Ended

Component December 31,2023 December 31, 2022
1 Actuarial value of assets at the beglnnlng of the year - $7,121,210,248 $6,768,562,195
2 Contnbutsons Iess benef t payments and expense dunng the year 106,831,433 54,623,260
3 o Average actuarlal value (1) + [50% of (2)] | 7,174,625,965 6,795,873,825
4 . Expected investment income 6.90% x {3) . 495,049,192 468,915,294
5 . Preliminary actuarial value of assets-at the end of the year: (1) + {2) + (4) $7,723,090,873 $7.292.100,_749
6  Market value of assets at the end of the year 7,222,830,;i03' 6,437,648,248
7 . Adjustment toward market value: 20% of {{6) - {5)}} -100,052,154 -170,890,501 .
'8 Adjustment fo be wittiin 20% cotridor o 0
9  Final actuarial value of assets at the end of the year: {5) + (7) + (8) $7,623,038,719 - $7,121,210,248
10 Actuarial value as.a percentage of market value: {9) + (6) O q085% 11.0_.:6% .

#0999281v7/03630.042 #}’{7 Segal 1¢
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| Section 2: Actuarial Valuation Results — BRS Excluding Teachers
Historical investment returns |

| 20%
15%
10%

5%
0%
5%
- -10%

-15%

Legend

Market and Actuarial Rates of Return for Years Ended December 31

—e—Market Rate —e—Actuarial Rate

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 -

2010 201 1 2012 2013 2014 25 2016 2017 2018 2013 - 2020 2021 2022 2023

M Market rate
23 Actuarial_ rate
Assumed rate

#9999281v7/03630.042

11.07% -0.03%  12.36%  14.28% 4.41% -0.65% 6.19%  17.09% -5.78%  15.78% 11.94%  12.22% -1044% = 1045%
7.08% 571% 6.67% " 8.12% 7.37% . 5.79% 6.86% 7.93% 4.97% 6.93% 7.56% 8.50% 4.39% 5.51%
-8.00% 8.00% 7.75% 7.75% 7.75% = 7.75% 7.75% 7.75% _7.50% 7.50% 7.05% 7.05% 6.80% 6.90%

'Avérage Rates of Return - -Market Value  Actuarial Value
Most recent five-year average: retu_rn':- o T1.02% 6.48%
Most recent ten-year average return: 5.73% L 8.42%

- 14-year average return - - B4B% - 6.52%

Boston Retirement System Actuarial Valuation as of January 1, 2024 % Sega I 21.




' - i . _ $20zZ ‘1. AuenuUep J0 SB LQIen|BA [BUEMOY WIBISAS juswalay uoisog
(14 lBﬁas ‘% : o ZP0'0SOE0/LALBZ66GR

abed xeu uo s|ElRg

STT'YLY'B08S- - . £+Z+1 (sso))eousuedxooN

k4
L9V’ LI 0F : - _ oousuadxe Jaylo woy (sso) ‘g
068'69[2 _— . sesusdxe anfjefsiuIlupe woy ules g
99'2v6'0228- ‘ | SIUBLUISBAUL WOY (SSOT) |
. junowy {sso"j)juies jo 99inog

€20T [g .Iaquxaaaq papug poLIB ] Ies L—OM 130 aauauadxg[ [eLenIDY

peﬁueqo ale suou,dwnsse anunuod OJ, pe;oedxe sl 9ousuadxe §i ‘puey 18Y10 Sy}
uQ uue; Buo) sy} Jaao enuuuoo J0u |;|m Jey} Juawdoeasp LIB}-HoYS B 94 0) penslieq s) eousliadxe |l pabueyo Jou aie suopdwnssy

"UONENIEA [BIIBMIOE BU} Ul pejiajiel sle saoueJég[c; 'suoudu.msse ay} Aq pejosioid jeu 0} peJedu.loo sl eauspadxe jenoe jeoh yoesg

a.lmru aul o suone;sedxa e|qeuoseeJ uo paseq eq p|noys pue sousiiedxe JGpISUOO pinoys suonduinssy
aoueuadxe [erenjoy |

sxaq:)ea L Surpnpxg[ S9g — sg[nsa}[ uou,en[e A TRHEIPY g Y0NS l




| Section 2: Actuarial Valuation Results — BRS Excluding Teachers

Investment experience
Actuarial planning is long term. The obhgatlons of a pension plan are expected to continue for the lifetime of all its participants.

The assumed long-term rate of return of 6.90% considers past expenence the asset allocation pollcy of the Board and future

expectations.
Investment Experience for Years Ended December 31, 2023 and December 31, 2022
2023 2023 . 2022 2022
Investment Market Value Actuarial Value Market Value Actuarial Value

1. Net investment income $678,350,422 $304,097,038  -$747,480,158 $298,024,794

2. Average value of assels 6,491,083,965 - 7,174,625,965 - 7.,157,816,776 6,795,873,825

3. Rateofreturn; {1 +2 10.45% 5.51% -10.44% T4.39%

4. Assumed rate of return _ 6.90% 6.90% - B.90% _ 6.90%

5. Expected investmentincome: 2x4  $447,883,414 $495,049,192 $493,889,358 $468,915,294

6. _ Net investment gainI{IoSs_): 1-5 $230,467,008 -$100,052,154 -$1 ,24"I ,369,516 -$170,890,500
#9999281v7/03630.042 S | 23
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N Section 2: Actuarial Valuation Results — BRS Excluding Teachers
Actuarial assumptions

Based on information on expenses providéd by the Retire_rhent Sys'tem., we have increased the aséumption from $10,400,000 to
$11,700,000 for the Boston Retirement System for.calendar year 2024, with 70% or $8,190,000 assigned to the BRS excluding
‘Teachers. S S

Plan provisions

Pursuant to Chapter 269 of the Acts of 2022, the Board approved a one-time increase in the COLA from 3% to 5% effective July 1,
2022; which increased_ the January 1, 2024 unfunded liability by $29.4 million.

#0000281V7H03630.042 : . 4 ‘
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| Section 2: Actuarial Valuatlon Results — BRS Excludmg Teac:hers
Actuarially determmed contribution

The actuarially determlned contnbut:on is equal to the employer normal cost payment and a payment on the unfunded actuarial
-accrued liability. For fiscal 2025, the actuarially determined contribution has been set equal to the previously budgeted amount of
$484,372,083 determined with the prlor valuation, updated to reflect the 5% COLA.

The funding schedule included in this report fully funds the liabilities of the BRS excluding Teachers by 2028 with appropriations that
increase 8.85% per year for two years and a smaller appropriation in fiscal 2028. The actuarially determined contribution shown in
the funding schedule can be considered a “Reasonable Actuarially Determined Coniribution™ as required under ASOP 4.

The prior funding schedule fully funded the liabilities of the BRS excluding Teachers by June 30, 2027 with appropriations that also
increasied 8.85% per year through fiscal 2026 with a smaller appropriation in fiscal 2027.

Actuarially Determined Contribution for Years beginning July 1, 2024 and July 1, 2022

2022 Percent

2024 Percent
of Projected of Projected
Component 2024 Amount Payroll 2022 Amount Payrolt .

1. Total normal cost - $218,663,563 17.05% $201 ,01_9,348 17.11%
2. Administrative expense assumption 8,1 90,000 - 0.64% 7,280,000 0.62%
3. Expected employee contributions -130,390,399 -10.17%. -117,816,039 -10.03%
4. Employer riormal cost: (1) + {2) * (3) " $96,463,164 7.52% $90,483,309 7.70%
5. ACtuariéI'accr'ued liability $8,879 93_4_ 968: ' $8,217,718,086
8. Actuarial vaiue of assets 7.623,038719 6,768,562,195
7. Unfunded actuarial accrued liability: (5) (6). $1,256,896,249 '$1,449,155,871 -
8. Employer normal cost projecied to July 1, 2024 and 2022 $98,018,157 7.52% ' $91,941,908 7.70%
9. Projected unfunded actuarial accrued liability 1,299,535,904 q ,498",-317-,‘850 :
10. Payment on projected unfunded actuarial accrued liability 386,353,926 . 20.64% 316,868,778 26.54%
11. Actuarially determined contribution: (8) + (1 D) $484,372,083 37.16% '$408,810,684 34.24%

12. Projected payroll as of July 1

Notes:

Actuarially Determined Contributions are assumed to be paid on July 1.

1,303,324,167

1,193,858,301

Actuanal[y Determined Contributions are set equal to the budgeted amounts determlned with the prior valuation, updated to reftect the 5% COLA.

#9990281v7/03630.042
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| Section 2: Actuarial Valuation Results — BRS Excluding Teachers
Funding schedule

7 (6)
. {5) . Unfunded -
) . (4) Actuarially Actuarial {7)

{1) ' ~ Amortization of Amortization of Determined Accrued Percent
Fiscal Year {2) Unfunded Remaining Contribution Liability at Increase in
Ended June ‘Employer Inactive Sheriff Unfunded {ADC): Beginning of ADC over

30 Normal Cost - Liability Liability (2)+(3)+(4) Fiscal Year Prior Year

2025 $98,018,157  $2,237,070  $384,116,856 . $484,372,083  $1,299,535,904

2026 ' 101,547,862 2,237,070 423,454,080 527,239,012 976,191,534 _ 8.85%

2027 105,203,098 2,237,070, 466,458,597 573,899,665 588,484,910 8.85%

2028 108,991,074 2,237,070 125,817,631 237,045,775 128,054,701 -58.70%

2029 112,913,759 0 0 112913750 . . 0 -B2.37%

2030 ‘ '116',-9?6,’887 _ 0 : 0 11'6,976,88_7- .. .0 3.‘60%

s - ——

Actuarially determined contribution for fiscal year 2025 is set equal to the amount determined Wlth the prior valuation, updated to reflect the 5%
COLA.

Actuarially determined contribufions are assumed to be paid on July 1.

Item (2) reflects 3.25% growth in payroll and a 0.15% adjustment to total normal cost to reflect the effect of morality mprovements due to the
generational moriality assumption.

Projected normal cost does not reflect the future impact of pension reform for new hires.

PrOJected unfunded actuarial accrued I[ablhty does not reflect the recognition of deferred investment gains or losses.

#0900281v7/03630.042 ‘
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| Se‘ctic)n 2: Actuarial Valuation Results — BRS Excluding Teachers
Risk |

The actuarial valuation results are dependent on a single set of assumptions; however, there is a risk that emerging results may differ
significantly as actual experience proves te be different from the current assumptions.

We have not been engaged to perform a detailed analysis of the potential range of the impact of risk relative to the System s future
financial condition but have included a brief discussion of some tisks that may affect the System.

» Economic and Other Related Risks. Potential implications for the System due to the following economic effects (that were not
reflecied as of the valuation date) include: :

— Valatile financial markets and investment returns lower than assumed
— High inflationary environment impacting salary increases

o Investment Risk (the risk that returns wiil be different than expected)

If the actual return on market value for the prior pia'n year were 1% different (either higher or lower), the unfunded actuarial liability
would change by 5.16%, or about $64,910,640, disregarding the asset smoothing method.

The market value rate of return over the last 14 years has ranged from a low of -10.44% to a high of 17.09%.
e Longevity Risk (the risk that mortality experience will be different than expected)

The actuarial valuation'includes an expe'ctation of fuiure imprbvemeht in life expectancy. Emerging plan experiehce that does not
‘match these expectations will result in either an increase or decrease in the aciuarially determined contribution.

« Contribution Risk ({the risk that actual contributions will be different from actuarially determined contribution)

Massachusetts General Law Chapter 32 requires payment of the actuarially determined contribution. If future experience matches
current assumptions, we project the unfunded actuarial accrued liability will be paid off in four years.

s Demographic Risk (the risk that participant experience will be different than assumed)

Examples of this risk include:

- Actual retirements occurring earlier or Iater than assumed.
~ More or less actwe pariicipant turnover than assumed.

— Disability experience greater or less than expected.

~ Salary increases greater or less than projected.

#9999281v7/03630.042 ' _ % P
Boston Retirement System Actuarial Valuation as of January 1, 2024 . A Segag L




$Z0Z ‘| Aenuep J0 B LIOJENEA [BLENOY WejSAS justualjay uoiseg
ze jebag % . 2P0'0ESE0/LN | BEEB66H

: ‘syyeusq Aed o) oljogod
JUBSWISaAUI B4} WO papasu ag Aew yses ‘sieah ainny u| ‘sjysusqg Aed 0} SLINISJ JUSLLISSAU] UO Juspuadsp jou s| ws)siAg au}
'SONUNUOD $$99X2 S|} SIIUM "PIAIDBI SUCHNGLILOD UBY) S5O cev' 1 £8'001$ S1om sesuadxe pue pled sjyousq 'Jead Jolid auy .IO:| e

-ZS° 1 Jo ones wedioued aAnoe 03 aAoe-UOU B sey Wa)sAs eLp, Auaungd e

‘soniIqe) uoisuad Buibiawse 1oaw 0} paubije s| Uoleao||. Jasse S WesAS oyj ey} ainsse o} pswlopad ag pjnoys sishjeue.
puE suonoaloid Moy YSED ‘aiojeey ] "awil} JoAo esealoul j|im suoiiebiiqo 1yaueq [uiny 0} papeau yseo ay} ‘sinjew sueld uaisuad sy e

salnsea Aunen

'¥202 ‘) Menuer 10 SB %6'68
Jo ybiy e 019107 ‘| Adenuer Jo S 9%0°G/ JO MO} B Liol) paﬁueJ SE\ sjesse jo en|ei\ [BUENIOE 94} U0 eﬁmuemed papunjayf —

L2G°1ES Le- 800'/9%'0£2 : €207
VIN ‘ 015'69¢'L¥2'}- ez
¥99'6/5'09 0/2'695'2E 1202

- VIN zeL'09L'vIT 0202
181'00L¢T- LLy'98T'86E 6L0T
YN o e89lskYLe - 8L0T
£68'605°€9 0.1'881's0Y _ 1102 .
VN GLB'6LE'CY ©9lT -
668755 'B8LS v76'eTy 6YE- 5102

VN 68E'CLEVELS- SR 44

' " (sesso) ' - {ssoT)ureo pepuz iea ueld
pue sules S0 IV © JUBUWISAALY .

‘GBR'FES 681G o e RO} | Lg LG LeS jo sso| e wioyy pebuel sey Jesh e 1o} (§sojuieb Jususeaul
-uou ayj pue 0/+'e6L'sorS 10 uieh e 0} 91.6'69¢" L2 1§ 10 $sO| B Wol) pabuel sey Jeak e 1oj (ssop)/utel jusisaaul oyl —

:sleak ualised oy} JOAQ 'souUBLadX® [ENJOE S,WO)SAS ou) 0} s)nsal Asy Jo AYANSUSS ay) sjensuowsp disy ueo aousuadxa jsed

siBDA U} )SET 9Ul JOAQ SouaLedxd [enjoy e

sIaUDes ], SuIpnpPxy S¥g — SJ',[nseg- uohen|eA [eLenpy g uonsag |




Section 3: Actuarial Valuation Results —

| Teachers

Participant information

Participant Population as of December 31

- 1 Includes terminated participants due. a refund of employee contributions,

#5999281v7/03630.042

Boston Refirement System Actuarial Valuation as of January 1, 2024

16,000 mw n Pay Status  ===inaclive vested mmmmActive —g—Non:Activesto Actives'
14,000 . L.
12,000 - g
. - h““‘—._h_ o0 e 3 -
; . A SRS
10,000 // : _ . i
= K : - N
3 8,000
[ &]
6,000 -
4,000
. 2,000 _
2007 " 2009 201_1' . 2013 - 2015
Legend 2007 _ 2009 2011 2013 2015 2017 2019 2021 2023
® In Pay Status 3,693 3,914 4,189 4,416 4,629 4,727 4780 4,821 4,798
- Inactive Vested' 1,281 1,424 1,964 2,040 2,191 2,323 2,995 3,347 3,717
® Active . -5,805 . 5,566 . 5,448 5,043 8210 8,550 6,147 6,303 6,035
i Ratio 0.86 0.96 113 1,07 1.10 1.08 1.26. 1.30 1.41
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| Section 3: Actuarial Valuation Results — Teachers

Retired participants and beneficiaries

Change

As of December 31, 2023 2021
Reti-red participants 4,464 ' 4,495 -0.7%.
Beneficiaries 334 - 326 2.5%
Average age- 74.9 74.1 0.8
Average amount? $4,820 $4,655 3.5%
_23,127,996 22,442,351 3.1%

Total monthly amount!

D_istfi_bﬁt-ic)ﬂi of Retired Participants. and Beneficiaries as of December 31, 2023

By Type and Monthly Amount
1,200 . ‘
© 1,000
800
600

400

" 200
. B i |

Q> H H H H o 8 o5 H S O &

SITPTPFIP S TSP, F &
PR AL A A o

SE&EESS :

IO . VOO TR SRS YOI &N o o N

® Accidental Disability

& Superannuation
» Ordinary Disability

¢ &
N

m Beneficiaries

t. E')_tcludes COLAs reimbursed by the Commonwealth.
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| Section 3: Actuarial Valuation Results — Teachers

It is desirable to have level and predictable plan costs from one year to the next. For this reason, the Board has approved an asset
valuation method that gradually adjusts to market value. Under this valuation method, the full value of market fluctuations is not
recognized in a single year and, as a result, the asset value and the plan costs are more stable. The amount of the adjustment to
recoegnize market -value is treated as income, which may be positive or negative. Realized and unrealized gains and losses are
treated equally and, therefore, the sale of assets has no immediate effect on the actuarial value.

Determination of Actuarial Value of Assets

' Yeaf Ended

. Year Ended
_ - _ Component December 31,2023 December 31, 2022

1 Actuarial valué of assets af the beginning of the year $2,203,457,769 $2,080,096,195

2 Contributions, less benefit payments and expense during the year 45,693,507 3,747,171

3 Average actuarial value: (1) + [50% of (2)] 2,226,304,523 - 2,082,869,781
4 Expected investment income: 7.00% x (3) 155,841,317 145,800,885

5  Preliminary actuatial value of assets at the end of the year: (1) + (2) + (4) - $2,404,992,593 $2,230,544,251

6 Market vélue of assété at the end of the year ' . 2,363,600,554 2,095,111,840

7 Adjustment toward market value: 20% of [(6) - (5)] -8,278,408 | 27,086482

8  Adjustment to be within 20% corridor - 0 o

9  Final actuarial value of assets at the end of the year: (5) + (1) +(8) $2,396,714,185 $2,203,457,769

10  Actuarial value as a percentage of market value: (9) (6) 101.4% 105.2%

g%g.tgc?nz %L‘;:Tr‘;orﬁggtosojsiem Actuana! Valuation as of January 1, 2024 % S egal 37
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| Section 3: Actuarial V_aluatioﬁ Results — Teachers

Historical investment returns

 Market and Actuarial Rates of R'etuni.for Years Ended December 31,2010 - 2023

—@—-Market Rate —@-Actuarial Rate

25%
20%
15%
10%
5%
0%
-5%
-10%.
-15% . e . o . . - . . C
2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020 2021 202.2 2023
 Legend | 2010 2011. 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 .~ 2022 2023
B Marketrale . 14.58% -0.21%  1345%  14.17% . 7.47% - 0.79% 7.48% = 16.66% 1.95% - 1562% ©  10.86%  19.05% - -11.12%. 10.52%
B Acluarial rate - 8.64%  6.84% 8.05% 026%  872%  7.11% 6.76% B.56% . 6.36% 8A2%  B853% . 1076%  570%  6.63%
Assumed rate 825%  825%  825% B.25%  8.00% 8:00% 7.50%  7.50% 7.35%  7.35% 7.45%  7.15% 7.00%  T.00%
Average Rates of Return Market Value  Actuarial Value
Most recent five-year average return: 7.95% 7.84%
Most recent ten-year average return: 7.06% 7.69%
14-year‘average return: -7.77%1 . _ 7.81%
#9999281v7/03630.042
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| Section 3: Actuarial 'V.aluation Results — Teachers

lnvestment expenence
Actuarial planmng is long term. The obligations of a pension plan are expected to continue for the lifetime of all its partlmpants.

~ The assumed tong-term rate of return of 7.00% con3|ders past experience, the asset allocatlon policy of the Board and future
expectations. — :

Investment Experience for Years Ended December 31, 2023 and December 31, 2022

) 2023 2023 - 2022 2022

Investment - Market Value  Actuarial Value - Market Value Actuarial Value
1. Net investment incorne . $222795207  $147,562,909 . -$261760,508  $118,714,403
2. Average value of assets | 2117958594  2,226,304,523 2,354,998,763  2,082,869,781
3. Rateofreturn:1+2 . - - 1052% 6.63% CA112% 5.70%.
4. Assumed rate of return : 7.00% 7.00% 7.00% 7.00%
5. Expected investment income: 2x4  $148,257,102 $156,841,317  $164,849,913 $145,800,885
6. Netinvestmentgain/(loss):1-5 . $74,538,106 ~ -§8,278,408  -$426,610,421 -$27,086,482

ﬁ%itgc?r? %L:Zgon?lgg?g;sztem Actuarial Valuation as of January 1, 2024 ) . %Segal 41
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- | Section 3: Actuarial Valuation Results — Teachers

Actuarial assumptions

Based on information on expenses provided by the Retirement System, we have. increased the assumption from $10,400,000 to
$11,700,000 for the Boston Retirement System for calendar year 2024, with 30% or $3,510,000 assigned to the Teachers.

Plan provisions

Pursuant to Chapter 269 of the Acts of 2022, the Board apprlo_ved a onef-tinﬁe increase in the COLA from 3% to 5% effective July 1,
2022, which increased the January 1, 2024 unfunded liability by $15.1 million.

#9999281v7/03630,042 ‘ hd
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? Section 3: Actuarial Valuétion' Results — Teachers

Actuarlally determmed contribution

The actuarially determined contribution is equal to the employer normal cost payment and a payment on-the unfunded actuarial
accrued liability and is determined based on the results of the Commonwealth valuation completed by PERAC. The Commonwealth
appropriation for the Teachers is $261;107,423 for fiscal 2025. The total Commonwealth appropriation is expected to increase by
9.63% through fiscal 2028 with a 4.00% increasing amortization payment on the unfunded actuarial accrued lability thereafter, and
the Commonwealth’s liabilities are expected to be fully funded in 2036. The allocation of the total Commonwealth appropriation in
future fiscal years to the Teachers will be determined each year. The detail of the Actuarially Determined Contribution is shown
below.

_ If the allocation of the Commonwealth appropriation for the Teachers increases 9.63% through fiscal 2028, with a 4.00% increasing -

~ amortization payment on the unfunded actuarial accrued liability thereafter, the unfunded liability is projected to be fully funded by the
target date of June 30, 2038, if all assumptions are met and there are no future changes in assumptions or the plan of benefits. The
actuarially determlned contnbu’uon for fiscal 2025 can be considered a “Reasonable Actuarially Determined Contnbutlon as required
under ASOP 4, '

Actuarially Determined Contribution for Years beglrmmg July 1, 2024 and ]uly 1, 2022

2024 Percent . 2022 Percent
of Projected _ of Projected
Component a 2024 Amount Payroll 2022 Amount Payroll
1. Total normalcost - - $97,995,181 13.43% $93,846,960 13:62%
2. Administrative expénse assumptlon - 3,510,000 - 0.48% 3,120,000 0.45%
3.  Expected employee contributions - ' ~79,378,343 - -10.88% . -74,760,210 -10.85%

- 4. Employer normal cost: (1) + (2) *+ (3) S 922,126,838 - 3.03% '$22,2086,750 3.22%
5. Actuarial accrued liability ' " $4,863,004,136 _ $4,624,735417 ' '
6. Actuarial value of assets ' 2,396,714,185 2,080,996,195 -

. 7. Unfunded actuarial accrued liability: (5) - (6) : $2,466,379,951 B $2,543,739,222 o
8. Employer normal cost projected to July 1, 2024 and 2022, 23,257,138 3.14% 23,341,132  3.33%

adjusted for timing ‘ ' _ ' o
9. Projected unfunded actuarial accrued liability . 2.551,243,259 2631264311 . - . . .
10. Payment on progected unfunded actuarial accrued |Iab[|lty, 237,850,285 | 32.08% 173,491,827 24.78%:
adjusted for timing - . ' _ : :
11. Actuarially determined contribution: (8) +(10) $261,107,423 35.22% $196,832,959 28.11%
12. Projected payroll as of July 1- B o 741,335,457 - 700,162,530
Note: ' .

Actuarially Determined Contributions are assumed to be paid on December 31:

g?:i?:r:\z BRg;fnﬁgﬁg E‘?;sztem Actuarial Valuatlon as of January 1,2024 : ' _ : "T\}l‘\r‘ Segai 45
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Section 3: Actuarial Valuation Results — Teachers

Low-Default-Risk Obligation Measure (LDROM)

As noted in Section 1, ASOP 4 requires the disclosure of a Low-Default-Risk Obligation Measure (LDROM) when performing a
funding valuation. The LDROM presented in this report is calculated using the same methodology and assumptions used to
determine the Actuarial Accrued Liability (AAL) used for funding, except for the discount rate. The LDROM is required to be
calculated using “a discount rate...derived from low-defauli-risk fixed income securities whose cash flows are reasonab[y consistent
with the pattern of benefits expected to be paid in the future :

The LDROM is a calculation assuming 2 plan's assets are |nvested in an all-bond portfolio, generally lowering expected long-term
investment returns. The discount rate selected and used for this purpos_e_ is the Bond Buyer General Obligation 20-year Municipal
Bond Index Rate, published at the end of each week, The last published rate in December of the measurement period, by The Bond
_Buyer {(www.bondbuyer.com), is 3:26% for use effective December 31, 2023. This is.the rate used to determine the discount rate for -
valuing reported public pension plan liabilities in accordance with Governmental Accounting Standards when pian assets are
projected to be insufficient to make projected benefit payments, and the 20-year period reasonably approximates the duration of plan
liabilities. The LDROM is not used to determine a plan’s funded status or Actuarially Determined Contrlbutlon The plan’s expected

return on assets, currently 7.00%, is used for these calculations.

As of De_c_:ember 31, 2023, the LDROM. f-or the system, inc[uding onIyBoston Teachers, is $7,807,867,555. The difference between
the plan’s AAL of $4,863,094,136 and the LDROM can be thought of as the increase in the AAL if the entire portfolic were invested in
low-default-risk securities. Alternatively, this difference could also be viewed as representing the expected savings from investing in

. the plan’ 8 diversified portfolio compared to investing only in low-default-risk securities.

ASOP 4 requires commentary to help the mtended user understand the significance of the LDROM with respect to the funded status
of the plan, plan contributions, and the security of participant benefits. In general, if plan assets were invested exclusively in low-

~ default-risk securities, the funded status would be lower and the Actuarially Determined Contribution would be higher. While investing
in a portfolio with low-default-risk securities may be more likely to reduce investment volatility and the volatility of employer
contributions, it also may be more likely to result in higher employer contributions or lower benefits.

#9999281v7/03630.042 ' ' : 4
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l Section 3: Actuarial Valuation Results — Teachers

e Actual Ekperience Over the Last Ten Years

Past experience can help demonstrate the sensitivity of key results to the System’s actual experience. Over the past ten years:

— The investment gain/(loss) fora year has ranged from a loss of $426,610,421 to a gain of $236,016,226 and the non- mvestment
garn(loss) for a year has ranged from a loss of $20,837,666 to a gain of $122,688,672.

Investment Alfl Other Gains
Plan Year Ended ~ Gain/{Loss) and (Losses)
2014 . -$7,505,073 N/A
2015 _' -105,767,364 . $122,688,672
2016 -316,519 . NA
2017 135,246,116 - 63,785,673
2018 . -155204871 - N/A
2019 131,683,065 107,722,988
2020 . 67117082 - NA
2021 236,016,226 : ~20,83_?,666 _
2022 :  -426,610,421 . CNA
2023 74,538,105 87,781,584

— The funded percentage on the actuarial value of assets has ranged from a low of 40.1% as of January 1, 2018 to a high of
49.3% as of January 1, 2024.

Maturity Measures

» As pension plans mature, the cash needed to fulfill benefit obligations will increase over time. Therefore ‘cash flow pmJectrons and
analysis should be performed to assure that the System’s asset allocatron is aligned to meet emerging pension liabilities.

e Currently the System has a non-active io acfive participant ratio of 1.41.

» Forthe prlor year, benefits paid and expenses were $45,693,507 less than contributions received. Whlle this excess continues, the
System is not dependent on investment returns to pay henefits. In future years, cash may be needed from the mvestment portfolio

to pay henefits.
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| Section 4: Supplemental Informa’aon

Exhibit B: Summary statement of i income and expenses on a market value

 basis — BRS excluding Teachers

Years Ended December 31, 2023 and December 31, 2022

Assets as of

Assets as of

_ Income and December 31, Income and December 31,
~ltem Expenses 12023 Expenses 2022
Net assets at market value at the beginning of the year $6,437,648,248 $7,130,505,146
Contribution and other income: ' ) ' | '
« Employer contributions $468,490,429 "$409,997,885
» Employee contributions 131,498,695 118,351,451
o Total contribution income $599,989,124 $528,349,337
Investment income: S
o Investment income  $678,350,422 ~§747,480,158
¢ Net investment income $678,350,422 -$747,480,158
o Total Income available for benefits $1,278,339,546 -$219,130,821
Less benefit payments and administrative expenses: B _ L
o Administrative expenses | -$5,861,288 | -$6,430,862
+ Pensions . _ -487,296,403 ~467,295.215 _
¢ Net benefit payments and administrative expenses -$493,157,691 -$473,726,077
Change in market value of assets $785,181,855 -$692,856;898 '
Net assets at market valug at the endof the year $7,222,830,103 $6,437,648,248
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| Section 4: Supplemental Information

Exhibit D: Summary statement of i income and expenses oha market value

basis — Teachers

Years Ended December 31, 2023 and December 31, 2022

Assets as of

.Assets as of
_ {ncome and December 31, Income and December 31,
~ ltem Expenses 2023 " Expenses ‘ 2022
Net asséts at markef value at the beglnnmg of the year $2,095,111,840 ' $2,353,125,177
Contribution and other income: _ R _ :
= Employer contributions $238,472,41 1 $196,832,959
o Employee contributions 80,247,106 o : 71,264,120 _
» Total contribution income $318,719,517  '$268,097,079
Investment income: ' _ _ T '
- e Invesiment income $222,795,207 -5261 ,760,508
« Net investment income ' $222,795,207 -$261,760,508
= Total _incbme available for benefits $541,514,724 $6,336,571
Less benefit payments and administrative expenseé: o
e Administrative expenses o -$1,868,529 . -$1,829,271
e Pensions _ -271,157,481 -262,520,637
o Net benefit payments and administrative expenses -$273,026,010 -$264,349,908
Change in'market value of asseis = . ' $268,488,714 -$268,013,337
Net _asset_s-at _market'val_ue at the end of the year $2:,363,600,554 © $2,095,111,840
gii?c?r? SR‘le‘;l_igomsgﬁfsojsztem Actuarial Valuation as of January 1, 2024 ‘}}g{? Segal 53




' - \ ) P20z . AehuEr JO SE UOHEN[BA [RLENDY WSISAS JUBWaI}aY uojsog
vs jeBog % : : 2H0'0COB0/4N L BZBEGH

Sf' b S00°S)H 0256l LLs'oe £20¢

CBEL 618'F1 AN 1 ¥98'02 R4
el B5S'¥L 8/9¢L 988'02 6102
Bl 8y 'vi €291 : $66'02 - l02

8L'L Ser'vL ovL'e 865'02 5102
vEL We'rl 16.'8 8/z2'02 . €L02
8Ll \ 68L'vL £82'8 66E'6L 1102
8oL - 8GB'EL e 51002 : 6002
€60 6E6'EL ove'9 8vi'Lz - 1002
S6°0 A 8.1'9 : 21602 6002

SOANOY unosH unoy) unos o LE Jequedag
Q) saAay - -sduedsuag sjued|oiped - spedidiied pepus Jea )
~UoN joonley - - pue =Y.V E=t aAIRY
; - spediogued
painay

saLpidLfauag puy SIUpdIdD Pa4Liay Snsisa syuvdinvd 2oy
£20T — S00T sonsnels e juedonied

gzoz gogz saa&mdwa ||v —_ uomagndod uejd msuo;s:H g PQIUX3

uon,eux;[o;ul Iearu‘aula[ddng {7 gonag E




| Section 4: Supplem'ental.lnfoffnation

Exhibit F: Table of plan demographics — All Employees

Change From

Year Ended Year Ended
Category December 31, 2023 December 31, 2021 Prior Year

Active participants in valuation: '

s Number 20,51 20,884 -1.8%
s Average age 454 451 0.3

s Average years of service 12.2 12.2 0.0
- Average compensation $93,910 $85,481 9.9%
« Account balances 1,846,853,630 1,744,573,853 5.9%
» Number with-unknowh age and/or service information )] 1 -100.0%
{Inactive participants S o

s Inactive participants with a vested right to a deferred or immediate benefit 1,482 - 1,303 13.7%
s [nactive participants due a refund of employee contributions 14,038 12,821 9.5%
Retired participants: '

» Number in pay status 11,277 11,034 2.2%
« Average age 74.1 73.8 0.3

e .Average monthly benefit - $4,296 $4,074 5.4%
Disabled participants:

a Number in pay status 1,687 1,677 0.6%
e Average age 70.2 €69.9 0.3

= Average monthly benefit $5,045 $4.674 7.9%
_Beneficiaries: .

- -»Number in pay status 2,041 2,108 -3.2%

s Average age 76.1 78.5. 0.4

e Average monthly benefit $2,378 $2,155 10.3%

Notes:

Compensation figures are for the prior calendar year and reflect annualized salaries for participants hired during the year. s
Calendar year 2023 compensation figures were increased by 15.1% for Police to estimate unsettled contracts and TCAP impact in fiscal 2025 and decreased by 5.6%
for Fire Fighters and 2.5% for Teachers and Non-teacher school employees to estimate retroactive payments made during the year.
Calendar year 2021 compensation figures were increased by 3% for Police, 1% for Fire Fighters and Teachers, and 2.5% for Group 1 and Group 2 employees to

estimate unsettled coniracts.
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| Section 5: ACtuari_al Valuation Basis

Exhibit H: Actuarial assumptions, met_hods and models

Net investment return |
6.90% for BRS excluding Teachers and 7.00% for Teachers

The net investment return assumption is a long-term estimate derived from historical data, cufrent and recen't' market expectations,
and professional judgment. As part of the analysis, a building block approach was used that reflects inflation expectatrons and

anticipated | rlsk premiums for each of the portfollo s asset classes as well as the System’s. target asset allocatlon

Sal'ary increases

Years of ‘BRS excluding 'BRS.'exéluding ) BRS excluding

‘Service  Teachers Teachers Group1 Teachers Group2 Teachers Group 4
0 7.50% L 400% - 4.25% 4.50%
1 - 7.10% 4.00% 4.25% 4.50%
2 - 7.00% . 400%  4.25% 4.50%
3 6.90% 4.00% 4.25% 4.50%
4 6.80% 4.00% T 4.25% 4.50%
5 8.70% 4.00% 4.25% 4.50%
6 6.60% C 4.00% 4.25% 4.50%
7 6.50% 4.00% 4.25% 4.50%
8 6.30% 4.00% 4.25% 4.50%
9 6.10% ' 400% 4.25% - 4.50%
10 590% . 400%  425% 4.50%
11 5.70% 4.00% _ 4.25% 4.50%
12 5.20% 400% 4.25% 4.50%
13 4.70% 4.00% . 4.25% 4.50%
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| Section 5: Actuarial Valuation Basis

Disabled: Pub-2010 General Healthy Retiree Amount Weighted Mortality Tables set forward one year projected generat;ona!ly using
Scale MP-2021 : _

Group 4.

Healthy: Pub-2010 Safety Employee Healthy Retlree and Contmgent Survivor Amount- Welghted Mortallty Tabies projected
generationally using Scale MP-2021

Disabled: Pub-2010 Dlsabled Retiree Amount- We:ghted Nlortaltty Tables projected generationally using Scale MP- 2021

Teachers

Healthy: Pub-2010 Teacher Employee, Healthy Retlree and Contingent Surwvor Headcount—Welghted Mortaltty Tables projected
generationally using Scale MP-2021

Disabled: Pub-2010 Teacher Healthy Retiree Headcount—Welghted Mortality Tables projected generatlonally usmg Scale MP-2021
The underlying tables with generational projection to the ages of the participants as of the measurement date reasonably reflect the
projected mortality experience of the Retirement System as of the measurement date based on hlstorlcal and current demagraphic
data. As part of the analysis, a comparison was made between the actual number of retiree deaths and the projected number based
on the prior years’ assumptions over the five most recent valuations. The mortality tables were then. adjusted to future years using a
generational projection under Scale MP-2021 to reflect future mortality improvement:
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i Sectioh 5: Actuarial Valuation Basis

Group 4 — BRS excluding Teachers

Mortality ~ Mortality
Age Male Female Disability Withdrawal
20 0.04% 0.02% 0.15% 0.00%
25 0.04% 0.02% 0.21% 0.00%
30 0.04% - 0.03% 0.28% .0.00%
35 0.05% 0.04% 0.37% . 0.00%
40 “0.06% 0.05% " 0.55% - 0.00%
45 0.08% 0.07% 0.90% 0.00%
50 0.12% . 0.09%: .. 1.51% 0.00%
55 0.18% 0.12% = " 2.52% 0.00%
80 0.26% 0.17% 0.00% 0.00%
‘Notes: '

Mortality rates do not reflect generational projection.

90% of the disability rates shown represent accidental disability. ‘
60% of the accidental disabilities will die from the same cause as the disability.

50% of the death rates shown represent accidental death.

- Teachers
Mortality Mortalify
Age Male Female  Disability
20 0.04% 0.01% 0.04%
25 0.02% 0.01% .  0.05%
30 0.03% 0.02% 0.06%
35 0.04% 0.02% 0.06%
40 0.05% 0.03% . - 0.10%
45 0.08% 0.05%. 0.30%
50 0.13% 0.08% 0.50%
55 0.19% 0.12% 0.70%
60 0.29% 0.18% 0.70%
Notes:

Mortality rates do not reflect generational projection.

35% of the disability rates shown represent accidental disability.
40% of the accidental disabilities will die from the same cause as the disability.

75% of the'de_anth rates shown represent accidental death.
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| Section 5: Actuarial Valuation Basis

Retirément rates

BRS Excluding Teachers

Age - ~ Groups18&2 Group4
50 - 1.0%
51 - 1.0%
52 —— 1.0%
53 - 1.0%
64 - 1.0%
55 3.0% 10.0%
56 3.0% 5.0%
57 S 3.0% 5.0%
58 ... 30% . 50%
59 3.0% 5.0%
80 8.0% 10.0%
61 ' 8.0% 15.0%
62 | 15.0%  15.0%
63 10.0% -  15.0%
64 10.0% 25.0%
65 35.0% 100.0%
66 ' 200%
67 20.0% --
88 . 200%
89 © 20.0% .-
70 100.0% -
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| Section 5: Actuarial Valuation Basis

TARP Teachers - Male

Less than 20 20-29 30 or More
-Age Years of Service Years of Service  Years of Service
50 0.0% 1.0% 2.0%
51 0.0% 1.0% 2.0%
52 0.0% 1.0% 2.0%
53 0.0% 1.5% 2.0%
54 0.0% 2.5% 2.0%
55 . 5.0% 3.0% 6.0%
56 5.0% 6.0% 20.0%
57 5.0% 10.0% 40.0%
58 5.0% 15.0% 50.0%
59 10.0% 20.0% 50.0%
60 10.0% 95.0% 40:0%
61 20.0% 30.0% 40.0%
62 20.0% 35.0% 35.0%
63 25.0% 40.0% 350%
64 25.0% 40.0% | 35.0%
65 25.0% 40.0% 35.0%
66 /30.0% 30.0% 40.0%
67 30.0% 30.0% 40.0%
68 30.0% 30.0% 40.0%
69 30.0% 30.0% 40.0%
100.0%

70
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ﬂ Section 5; Actuarial Valuation Basis

Retirement ages for inactive vested participants

Age 60 for Group 1 and Group 2 members and age 55 for Group 4 members hired prior to April 2, 2012. For members hired April 2,
2012 or later, age 60 for Group 1 members, age 55 for Group 2 members and age 50 for Group 4 members.

The retirement age for inactive vested participants was based on historical and current demographic data, adjusted to reflect
economic conditions of the area and estimated future experience and professional judgment.

Inactive vested participants
Inactive vested participants whose present value of future benefits is less than their member contributions balance, including those

for whom no final average salary information has been reported, are assumed to elect to receive an immediate refund of their
member-contributions.

Loading

-For the Teachers, the total normal cost was increased by 2% and the actuarial accrued liability of actlve members by 1% to account .
for buybacks at retlrement and other unvalued benefits.

Unknown data for participants
Same as those exhibited by partlclpants with similar known: characteristics.

Family composition
75% of participants are assumed to be married for BRS excluding Teachers, 80% for Teachers. None are assumed to have
dependent children. Females are assumed to be three years younger than their male spouses.

Benefit election
All participants are assumed to elect Option A. The benefit election reflects the fact that all benefit optlons are actuariaily equwalent
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E Sectioh 5: Actuarial Valuation Basis

Actuarial models

Segal valuation results are based on proprietary actuarial modelmg software. The actuarial valuation models generate a
comprehensive set of liability and cost calculations that are presented to meet regulatory, legislative and client requirements. Our

" Actuarial Technology and Systems unit, comprised of both actuaries and programmers, is responsible for the initial development and
maintenance of these models. The models have a modular structure that allows for a high degree of accuracy, flexibility and user
conirol. The client team programs the assumpfions and the plan prowsmns vahdates the models, and reviews test lives and results,

~ under the superwswn of the responsible actuary.

Justlflcatlon for change in actuarial assumptions
Based on past experience and future expectations, the following actuarial assumptions were changed

e The admlntstratlve expense assumption for Non- Teachers was increased from $7,280,000 for calendar year 2022 1o $8,190,000

for calendar year 2024.
e The admlmstratlve expense assumption for Teachers was increased from $3, 120 000 for calendar year 2022:to $3,510, 000 for
~ calendar year 2024.
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| Section 5: Actuarial Valuation Basis

' Age Last Birthday at Date of Retirement

Percent Group1 Group 2 Group 4

2.5 65orover 80orover 55orover
2.4 64 59 54
.23 63 58 53
2.2 62 57 52
2.1 61 56 51
20 60 55 50
19 59 - 49
18 88 48
17 . 57 47
16 56 - 46
15 55 e T 45

TARP — Chapter 114 of the Acts of 2000 prowdes enhanced retirement benefits to teachers who elect to participate in the program
and to all teachers hired on or after July 1, 2001. The retirement allowance of a participating teacher with 30 or more years of service
is increased by an additional 2 percent for each full year of creditable service in excess of 24 years, up to the statutory maximum of
‘80 percent of the member's three-year salary average. ' : .

A member’s final three-year average salary is defined as the greater of the highest consecutive three-year average annual rate of
regular compensation and the average annual rate of regular compensation recelved durmg the last three years of creditable service
prior to retirement. : . :

For employees hired on Aprit 2, 2012 or Iater the annual amount of the retirement allowance is based on the member's final f;ve-year
average salary muitiplied by the number of years and full months of creditable service at the time of retirement and multiplied by a
percentage according to the following tables based on the age and years of creditable service of the member af retirement:
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| Section 5: Actuarial Valuation Basis

A member’s final five-year a\ierage salary is deﬁned as the greéter of the highest consecutive five-year avefage annual rate of

regular compensation and the average annual rate of regular compensation recewed durlng the last five years of creditable service

pricr to retirement.

For employees who became members after January 1, 2011, regular compensation is limited to 64% of the federal limit found in 26

U.S.C. 401(a)(17). In addition, regular compensation for members who retire after April 2, 2012 will be limited to prohlblt “spiking” of a

member's salary to increase the retirement benefit. . .

For all employees, the maximum annual amount of the retirement allowance is 80 percent of the member's final average salary. Any

~ member who is a veteran also receives an additional yearly retirement aflowance of $15 per year of creditable service, not exceeding
$300. The veteran allowance is paid in addition to-th'e_ 80 percent maximum.

Employee contributions

Date of Hire Contribution Rate

Prior'to January 1, 1975 ‘ 5%
January 1, 1975 — December 31, 1983 7%
January 1, 1984 — June 30, 1996 | ' 8%
“July 1, 1996 onward , %

In addition, employees hired after December 31,1978 contribute an additional 2 percent of salary in excess of $30,000.
Employees hired after 1983 who voiuntartly withdraw their contributions with Iess than 10 ten vears of credited service receive 3%
interest on their contributions. :

Employees in Group 1 hired on or after April 2, 2012 with 30 years of creditable sennce or greater WI|| pay a base contribution rate of
6%. :

Retirement benefits (superannuation)
Members of Group 1, 2 or 4 hired prior to April 2, 2012 may retire upon the atfainment_of age 55. For refirement at ages below 55,
twenty years of creditable service is requnred : :

Members hired pr:or to April 2, 2012 who terminate before age 55 w;th ten or more years of creditable service are eligible fora
retirement allowance upon the attainment of age 55 (provided they have not withdrawn their accumulated deductions from the
Annuity Savings Fund of the System). :
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| Section 5: Actuarial Valuation Basis

Upon the death of a job-connected disability retiree who retired prior to November 7, 1996 and could not elect an Option C benefit, a
surviving spouse will receive an allowance of $12, '000 per year if the member dies for a reason unrelated to cause of disability.

“Heart And Lung Law” and cancer presumption

Any case of hypertension or heart disease resulting in total or partial disability or death to a uniformed fireman, permanent member of
a police department, or certain-employees of a county correctional facility is presumed to have been suffered in the line of duty,
unless the contrary is shown by competent evidence. Any casé of disease of the lungs or respiratory tract resulting in total disability
or death to a uniformed fireman is presumed to have been suffered in the line of duty, unless the contrary is shown by competent
evidence, There is an additional presumption for uniformed firemen that certam types of cancer are job-related if onset occurs while
actlvely employed or within five years of retirement. : :

Options | | |

Members may elect to receive a full retirement allowance payable for life under Option A. Under Option B a member may elect to
receive a lower monthly allowance in exchange for a guarantee that at the time of death any contributions not expended for annuity
payments will be refunded to the beneficiary. Option C allows the member to take a lesser retirement allowance in exchange for
providing a survivor with two-thirds of the lesser amount. Option C pensioners will have benefits converted from a reduced to a full
retirement if the beneficiary predeceases the retiree. : :

Post-retirement benefits | - |

The Board has-adopted the provisions of Section 51 of Chapter 127 of the Acts of 1999, which provide that the Retirement Board
may approve an annual COLA in excess of the Consumer Price Index but not to exceed a 3% COLA on the first $15,000 of a
retirement allowance. Cost-of-living increases granted prior o July 1, 1998 are relmbursed by the Commonwealth and not reﬂected
in thls report. :

Changes in plan prowswns

Pursuant to Chapter 269 of the Acts of 2022, the Board approved a one—tlme increase in the COLA from 3% to 5% effective July 1,
2022.
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| Appendix A: Definition of Pension Terms

Term

Definition

Actuartal present value of
future benefits

Actuarial valuation
ActUariaI value of assets
Actuarially determined
Actuariaily determmed

contrlbut:on

Amortization method

Amortization paYment

Assumptions or actuarial
assumptions

#9999281v7/03630.042

The Actuarial Present Value of benefit amounts expected to be paid at-various future times under a particular
sef of Actuarial Assumptions, taking into account such items as.the effect of advancement in age, anticipated
future compensation, and future service.credits. The Actuarial Present Value of Future Benefits includes the.
liabilities for-active members, retired members, beneficiaries receiving benefits, and inactive members entitied
to either a refund of member contributions or a future retirement benefit. Expressed another way, it is the value

_that would have to be invested on the valuation date so that the amount invested plus investment earnings
would provide sufficient assets to pay all projected benefits and expenses when due..

The determination, as of a valuation date, of the Normal Cost, Actuarlal Accrued Liability, Actuartal Value of
Assets, and related Actuarial Present Values for a plan, as well as Actuarially Determined Contributions.

The vaiue of the System's assets as of a given date, used by the actuary for valuation purposes. This may be

the market or fair value of plan assets, but commonly plans use a smoothed value in order to reduce the year-
to-year volatility of calculated results, such as the funded ratio and the Actuarially Determined Contribution.

_Vatues that have been determined utilizing the principles of actuarial science. An actuarially determined value
is derived by application of the appropriate actuarial assumptions to specified values determined by provisions
of the System

The employer's contributions, expressed as a dollar amount or a percentage of covered plan. compensat:on
determined under the System'’s funding policy. The ADC conmsts of the Empioyer Normal Cost and the
Amortlzatlon Payment. : :

A method for determining the Amottization Payment. The most-common methods used are level dollar and
level-percentage of payroll. Under the Level Dollar method, the Amortization Payment is one of a stream of
payments, all equal, whose Actuarial Present Value is equal to the Unfunded Actuarial Accrued Liability.
Under the Level Percentage of Pay method, the Amortization Payment is one of a stream of increasing

payments, whose Actuarial Present Value is equal to the Unfunded Actuarial Accrued Liability. Under the

Level Percentage of Pay method, the stream of payments increases at the assumed rate at which total
covered payroll of all active members wm increase, . _

The pertion of the pension plan contrlbutlon or ADC that is intended to pay off the Unfunded Actuarlal
Accrued Liability. .

" The estimates upon which the cost of the System is calcufated, including:

Investment return — the rate of investment yield that the System will earn over the long-term future;
Mortality rates — the rate or probability of death at a given age for employees and retirees;
Retiremeént rates — the rate or probability of retirement at a given age or service;

Disability rates — the rate or probability of disability retirement at a given age;

Withdrawal rates — the rate or probability at which employees of various ages are expected to leave
employment for reasons other than death, disability, or retirement;

Salary increase rates — the rates of salary increase due to inflation, real wage growth and merit and
promotion’ mcreases

Boston Refirement System Acluarial Valuation as of January 1, 2024 ‘ /N Segai 7
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| Appendix A: Definition of Pension Terms

Term Definition
‘Plan Fiduciary Net Position. Market value of assets.
Service costs . - The portions of the actuarlal present value of prolected benefit payments that are attributed to valuation years.

Total Pensmn Llablhty (TPL) " The actuarial accrued !:abn!;ty under the: entry age normal cost method and based on the blended discount rate
as descrlbed in GASB 67 and 68.

Unfunded actuanal accrued The excess of the Actuarial Accrued. Llabmty over the Actuarial Value of Assets. This value may be negative,
liability in which case it may be expressed as a negative Unfunded Actuarial Accrued Llab:hty, also called the Fundlng :
. Surplus or an Overfunded Actuarial Accrued Liability. '
Valuation date or actuarial The date as of which the value of assets is determined and-as of which the Actuarial Present Value of Future
valuation date Benefits is determined. The expected benefits to be paid in the future are discournited to this date. '
042 / i
#9999281v7/03630.0 ) _ _{%_ Segal 79
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BOARD MEMBERS
Thontas V.]. Jackson, Chair

Boston Retirement System _ lly . Glor
o . Scotf M. Finn

mmnm~<m° . o ,”. : Sean F. Kelly
By 135872 at 10:58 am, bbw 18, MQMQ | Tty i e

Via: ﬁwmnzcmnm@vwomwob. ov

April 18, 2025

Alex G. Geourntas, City Clerk
Boston City Council

Boston City Hall, Room 601
‘Boston, MA 02201

Re: - FY26 Retiree Cost-of-Living Adjustment (COLA) Base Vote

Dear Clerk Geourntas:

The Trustees of the Boston Retirement Board hereby notifies the Boston City
Council that it shall receive public comment relative to retiree Cost of Living
Adjustment (“COLA”) base at a public meeting scheduled for May 23, 2025, at 9:00
a.m., in the Pavilion Conference Room on Boston City Hall Plaza. The mn.m;.m,_. vote:
is scheduled for June 18, 2025, at 9:00 a.m.

We anticipate having a cost memorandum prepared by our actuary relative
to the additional costs associated with increasing the Retirement System’s Cost-of-
Living Adjustment (“COLA”) base in early May. Upon receipt, we shall file it with
this body. We note that the COLA base is nsﬂmszw set at $15,000.

As always, I remain m<mnm¢_m should you have any questions or concerns.
Thank you. _

Respecttully mGUB#SQ\
BOSTON RETIREMENT SYSTEM

By: (s Timothy Y. Swmyth, Eegaine
- TIMOTHY J. SMYTH, ESQUIRE
Executive Officer

ONE CITY HALL SQUARE | BOSTON, MA 02201 | BOSTON.GOV | 617-635-4311 (t)
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