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SECTION I 

INTRODUCTION AND CERTIFICATION 

This report presents the results of the actuarial valuation of 
all of the pension benefits which are the obligation of the 
Commonwealth of Massachusetts as follows: 

- State Employees Retirement System 
- Massachusetts Teachers' Retirement System 
- Boston Teachers 
- Cost of Living allowances to local systems 

The valuation was performed as of January 1, 1990 pursuant to 
Chapter 32 of the General Laws of the Commonwealth of Massachusetts, 
as amended by Chapter 697 of the Acts of 1987. This report will 
show results which reflect the funding schedule as described in 
Chapter 32, section 22C. The actuarial assumptions used to 
calculate the accrued liability and the normal cost are the same as 
those used in the actuarial valuation as of January 1, 1987. It is 
our opinion that tl1e assumptions used are each reasonably related to 
plan experience and expectations. 

The valuation was based on member data as of December 31, 1989 
which was supplied by the Boston, State, and Teachers' Retirement 
Boards. Such tests rs we deemed necessary were performed on the 
data to ensure accuracy . Asset information as of December 31, 1989 
was provided by the Office of the State Treasurer and by the Pension 
Reserve Investment Management Board and by the Annual Statement for 
the Financial Condition as submitted to this office by the Boston 
Retirement Board in accordance with M.G.L. Chapter 32, sections 
20(5){h), 23(l)(c) and 23(2)(e). 

In our opinion, this report represents an accurate appraisal of 
the actuarial status of the Commonwealth's total pension obligation 
performed in accordance with generally accepted actuarial principles 
and practices relatjng to pension plans . 

Respectfully submitted, 

Public Employee Retirement Administration 

.ra•-4 

BARBARA J. WARE 
Member of the American Academy of Actuaries 
Fellow of the Society of Actuaries 
Enrolled Actuary Number 90-3821 

~4·~~ o;~i~~i:~ 
DATED: January 9, 1991 
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SECTION II 

SUMMARY DISCUSSION 

P.ART A Costs under Current Plan 

Section 22C of M.G.L . Chapter 32 established a funding schedule 
for the Co~nonwealth of Massachusetts pension obligation. The 
schedule, as mandated by law, calls for payment of the Normal Cost 
plus an amortization payment on the Unfunded Actuarial Liability. 
The amortization payments must be such that the Unfunded Actuarial 
Liability as of January 1, 1987 is reduced to 0 by June 30, 2028, 
and these payments may not increase at a rate higher than 7 1/2\ per 
year. In addition, for the first ten years of the schedule (through 
the fiscal year ending June 30, 1998), the total payment must be no 
less than the total estimated cost of benefits in each of those 
years and the Pension Reserve Fund shall not be allowed to be 
reduced from its value on January l, 1988, increased by 8\ per year. 

The results of the January l, 1990 actuarial valuation are as 
follows ($000 omitted): 

Total Normal Cost 
Employee contribt1tions 
Net Normal Cost 

Total Actuarial Liability 
Assets 
Unfunded Actuarial Liability 

$ 

$ 

$ 

$ 

651,150 
338.069 
313,081 

18,682,500 
7.813.562 

10,868,938 

Please see page 7 for more detail on these amounts . 

Based on these results, the amount to be contributed for the 
fiscal year beginning July 1, 1991 is set forth below ($000 omitted). 

Normal Cost 
Amortization Cost 

(1) Total Funding Schedule Amount 

(2) Cost of Benefits 

Required Appropriation 
[Maximum of (1) or (2)] 

$ 

$ 

$ 

$ 

351,652 
358.246 

709,898 

719,874 

719,874 

Please see pages 9 and 10 for an explanation of the development 
of the above costs. 
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SECTION II {Continued) 

SUMMARY DISCUSSION 

PART B Comparison with Prior Valuation 

As of January 1, 1987, Chapter 697 (Pension Reform) had not yet 
taken effect. However, the prior valuation was run on the plan with 
the $30,000 cap on salary in place and also on the plan in 
anticipation of the cap repeal. The repeal of the cap was by far 
the most significant change, from a financial standpoint, in the 
reform legislation. The sum of all other modifications from Chapter 
697 would have a negligible effect on valuation results. Below we 
have shown the comparison between the current valuation and the 1987 
valuation on the plan with the cap repealed. ($000 omitted) 

Total Normal Cost $ 
l/l/90 

651,150 
338.069 
313,081 

Employee Contributions 
Net Normal Cost $ 

Total Actuarial 
Liability 

Assets 
Unfunded Actuarial 

Liability 

$18,682,500 

7.813.562 

$ 10,868,938 

1/1/87 
$ 564,847 

266.564 
$ 298,283 

$15,848,568 

5.403.874 

$ 10,444,694 

Iocrease(Decrease> 
$ 86,303 

71.505 
$ 14,798 

$2,833,932 

2.409.688 

$ 424,244 

In terms of contribution requirements on a beginning of the 
year, annual payment basis, the comparison is as follows ($000 
omitted): 

li.l.Lll ZLJ.L88 ~ Cban.9..e. 
Normal Cost $ 351,652 $ 318,642 10.4% 

Arno rtiz at ion Cost $ 358,246 $ 285,437 25.5% 

Totol Funding 
Schedule $ 709,1398 $ 604,079 17.5% 

Cost of Benefits $ 719,874 $ 590,112 22.0% 

Required Approp. $ 719,874 $ 604,079 19.2% 

The prior valuation was performed by the consulting firm of 
Foster Higgins under contract to the Retirement Law Commission. 
Since that time, there has been extensive data clean up. In 
addition, it is probable that the demographic composition of the 
work force changed between January 1, 1987 and January 1, 1990 due 
to lower rates of hiring. 
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SECTIQN_II (Continued) 
SUMMARY DECISION 

PARI 6 Comparison with Prior Valuation (Continued) 

The development of the Expected Unfunded Actuarial Liability 
based on the January l, 1987 valuation is displayed on Page 8. The 
difference between this amount and the actual Unfunded Actuarial 
Liability is known as the Actuarial Gain or Loss. For the period 
from January 1, 1987 to January 1, 1990, the Actuarial Gain was 
$1,470,985,000. Such a gain would be created partly by the higher 
than assumed investment returns. However, the investment gain would 
account for no more than about one-third of the total gain and would 
be at leasl partially offset by the greater than expected increase 
in payroll. A major contrjbuting factor to this gain is the age and 
service assumptions made for stale employees hired prior to 1973. 
Information on these members is largely unavailable. This current 
valuation assumes that , of the approximately 9,000 members in 
question, about 2% had less than 20 years of service, 50% had 20 to 
24 years, 33% had 25 to 29 years and 15% had 30 or more years . In 
the 1987 valuation, it appeared that there were about 20,000 members 
in question and the comparable assumptions were: 16% had less than 
20 years of service, 26% had 20 to 24 years, 23% had 25 to 29 years 
and 35% had 30 or more years. The result of this difference would 
be a decrease in the Actuarial Liability. Although the amount of 
this decrease cannot b~ determined precisely, it can be expected to 
be most of the total gain . 

For the COLA benefits, there was no gain or loss because Lhe 
amounts for this valuation were developed by simply rolling forward 
Lhe results of the prior valuation assuming no gains or losses had 
occurred. This was necessary because there is not enough data to 
determine the actual costs and liabilities on the date of Lhis 
report . It was felt that the methodology was realistic, because in 
FY 89, a COLA increase of 4% was given, but for FY 90, no COLA 
benefits were given (six months of which would be included in this 
report). We estimate that these Lwo events would offset each other. 

Gains and losses due to actuarial factors would normally be 
amortized over 15 years with level dollar payments, since, if 
actuarial assumptions are appropriate, the gains and losses from one 
year to the next would tend to offset each other. However, gains 
and losses due to refinements in data and methodology would be 
amortized over the entire funding schedule, since these changes are 
one time only and, in fact, should theoretically have been part of 
the original Actuarial Liability. Because it is impossible to 
determine at this time how much of the Actuarial Gain is due to 
actuarial factors and how much is due Lo other factors, it is our 
recommendation Lhat for Fiscal Year 1992, the Unfunded Actuarial 
Liability determined in this report be used as the new base for the 
funding schedule. It would be amortized over 37 years with payments 
increasing by 7 1/2% per year in accordance with Cha ~ ter 32, Section 
22C. In addition, there are minor changes between the 1987 
valuation and this valuation due to the use of a different valuation 
software. 
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SECTION II (Continued) 

SUMMARY DISCUSSION 

FART C Cons1derations for the Future 

As discussed at the beginning of this section, the Commonwealth 
of Massachusetts must make payments in accordance with section 22C 
of M.G.L. Chapter 32 for the Massachusetts Teachers' Contributory 
Retirement System, State Employees' Contributory Reti1ement System, 
Boston teachers and for cost-of-living allowances (COLA) granted to 
retirees and survivors of all local systems since the State assumed 
that liability. 

In accordance with section 22C, the Commonwealth must 
appropriate no less than the cost of benefits in each year through 
fiscal year 1998. The average annual increase in the Cost of 
Benefits over the past three years has been approximately 6.8%. The 
funding schedule may be expected to increase at a rate of 
approximately 5 1/2% per year, if this trend continues. The cost of 
benefits would be expected to continue to be the required 
appropriation amount through FY98. The funding schedule projections 
on pages 11 to 14 show the funding schedule with an assumed increase 
in Cost of Benefits of 6.8%. 

For purposes of filing financial statements, the Governmental 
Accounting Standards Board (GASB) issued Statement No. 5 in 
November, 1986 to be effective from July 1, 1987. The actuarial 
information required by this statement is on page 15 of this report. 

On January 31 , 1990, GASB proposed another Statement on 
establishing standards for recognition and measurement of pension 
expenditure/expense in financial statements. These requirements, if 
adopted, will take effect beginning in FY95, but there may be 
changes ~efore the Statement is finalized. At this time, however, 
the method ~hich has been used herein to develop funding costs would 
be acceptable in developing expense amounts in accordance with such 
Statement with one significant exception. That exception is in the 
rate of increase in the amortization payments. If the Exposure 
Draft is adopted, the statement would allow the amortization 
payments on the Unfunded Actuarial Accrued Liability to increase at 
a rate no greater than the rate at which payroll is projected to 
increase (4 l/2% under current assumptions) for purposes of 
determining pension expense to be disclosed in the financial 
statements. Since the amortization schedule used for the funding 
schedule has payments increasing by 7 1/2% per year, the expense 
amount in the financial statements could be approximately 25% larger 
than the amount required under the funding schedule. The 
Commonwealth should be aware of this possibility and should 
determine the consequences of such a result. 

Until the time that the GASB standards on pension expense are 
finalized, pension expense amounts are being determined 1n 
accordance with Accounting Principles Board (APB} Opinion No. 8. 
See page 16 for further details on this. 
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SECTION II (Continued) 

SUMMARY DISCUSSION 

PART P Other Information Available in_this Report 

As we sta ed in Part A of this section, the valuation results by 
type of benefit is on Page 7. The Development of the Actuarial Gain 
(Loss), as discussed in Part B, is on Page a. Following that, on 
Pages 9 to 10 is an explanation of the development of the 
appropriation amounts . On pages 11 to 14 are projections of the 
funding schedule based upon beginning of the year payments, end of 
the year payments, and beginning of the quarter payments. 

The actuarial information required by the auditors can be found 
on Pages 15 and 16 as we described in Part C of this section. 

In addition, we have included a summary of asset information on 
Page 17. Assets are shown on a market value basis. For purposes of 
developing the Unfunded Actuarial Liability, we have used the market 
value of assets . In future years, an actuarial value of assets will 
be developed that will be a five-year average of market values. 
This will serve to moderate the fluctuations that can occur if an 
unadjusted market vaJu& is used each year. 

On Pages 18 to 26, demographic information regarding the members 
of the Stale Employees ' Retirement System, Massachusetts Teachers' 
Retirement System, and Boston Teachers is presented. These charts 
display age, service and salary information for active members and 
age and benefit information for retirees and survivors. We have 
also included a description of the missing or invalid data and any 
assumptions wltich were made in consideration of such erroneous data. 

A description of the funding method used in calculating 
valuation results is on Page 27 and the actuar\al assumptions used 
are on Pages 28 to 29. 

A brief summary of plan provisions appears on Pages 30 to 34. 

Finally, a glossary of actuarial terminology is presented on 
Pages 35 to 37. 
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S.~CTIOtl I I_l; 

~~f VALUATION RESULTS <SOOO's ~mittedl 

A. tlumber of t-tembers 

1. Activ'! 
2. Vest~d T~rminated 
3. Retir~d & Sur vivor s 

TOTAL 

B . Tot t Active Payr oll 

C. No rma l Cost 

1. Sup~rannuation 
2. Tt!rmin"ltion 
3. Dl.S~tbi1ity 
4. OP. th 

Tot 1 Normal Cost 

Employ~~ Cant o.but ions 

State 
Employees 

94 , 9 42 
9 , 316 

_.JiJ_2.1 
1 40 , 085 

$2 , 800 , 852 

$ 214, 382 
24, 151 
7 4 , 858 

__ 4S.J 3.1 4 
$ Jfil , 765 

tl t Employ r tlorma1 Cost $ 166 , !?35 

D. Actunrial Li~b1.lity 

l. ActivP 
a. Sup!>ran nuation $3,065,053 
b. T rmJ.n~tion 60,064 
c . D1.sability 409 , 055 
d. 0P'1lh .112~.1.1 

Tot 1 Act;..iv,. $3,876,7 43 

VestP.d T,.rminat~d 4'l9,096 

Retir,.,.s It; Sur·Ji•Jors -~..UIL 
Totnl Ac uarial 

Li bl.ll. y $7 1 135 , 709 

Assets _J~.LU ,.Jll 
Unfund I Actu rLal 

LL bl.l.l '1 $3, 3~H , 315 

Funded P..-1t1. o 52. 4\ 

State 
Teachers 

61 , 415 
10 , 589 
23 . 258 
95 ,272 

$2 , 226 , 844 

$ 147 , 7 40 
14 , 705 
26 , 213 
33 , 265 

$ 221, 923 

133 , 291 

$ 88 , 632 

$ 4,4 27 , 312 
60 , 190 

309 , 783 
Sll. 962 

$5 , 319 , 2 47 

1 , 288,4 30 

2 . 233 . .2..2,2 

$8 , 8 40 , 969 

_3 , 12? . 088 

$5,043 , 881 

42.9\ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Boston 
Teachers 

5 , 057 
0 

2 .128 
7 ,185 

1 62 , 558 

1 3 ,4 9 4 
1 ,212 
2 ,106 
2 , _5.) 4. 

19 , 3 4 6 

9 . 9~ 

9 , 398 

309 , 9150 
2 , 6 40 

20 , 305 
33....2..1.1 

366 , 152 

88 , 500 • 

247 ._s.s_a 

702,220 

275 .Jl.a.Q 

427 , 140 

39.2\ 

N/A 
N/ A 

JUA_ 
N/ A 

$ 48 , 116 

$ 48 , 116 

$ 518 , 570 

J 485 .J)ll.!_! 

$2,003 , 602 

Q 

$2,003 , 602 

0.0\ 

~B3sed on t he proportion to Actives as in State Teachers 
+• Includes In ctive members 

$ 651 , 150 

$ 313,01\1 

$10 , 080,712 

1,876,026 

_6,_22.5-4.252 

$18,682,500 

~.SU.5.62 

$10,868,938 

41.8 \ 



DEVELOPMENT Of THE ACTUAF,IAL GAIN OR LOSS 
($000' s Omitted) 

ST.~ 
A. Development o f E~pPcted Unfunded Actuarial Liab~lity 

l. Unfunded Actuarial Liability, 1 / 1 /87 

2 . Normal Co5t, 1/1/87 

3. Intere5 t o n 1. and 2. at 8% per year 

4 . Appropriation paid during 1987 

5. Intere5t on 4 (assume mid-year p yment). 
6. E~pect~d Unfunded Actuarial Li bility, 1/1/88 

11. ~2 . +3. - 4.-5. I 

7. Projected No~al Cost, 1/ 1 /88 

8 . InterPst o n 6. and 7. at 8% per year 

9 . Appropriiltion paid during 1988 

10. Interest on 9. ( SSI.lll\P mid-year payment) 

11. E~pected Unfunded Ac 11aria1 Liability, l/l/89 
(6.+7.+8.-9.-10.1 

12. Frojected No~a1 Cost 1/1/89 

1
13. Interest on 11. and 12. at 8% per year 

14. Appropri tion p1id during 1989 

15. Inter•st o n 14. ( ssume mid-year payment ) 

B. 

E~pected Unfund~d Ac uarial Li bi1ity, l/1/90 
I 11. +12. H3. -H. -15. I 

Actual Unfunded Actuilrial Li bi1ity 

C . Actuarial Gilin (Loss) [.\.16.-B.I 

$ 4,178 , 000 

147,065 

346,005 

217 ,439 

8 . 697 
$ 4,444,934 

155,500 

368,035 

248,037 

9.922 

$ 4,710,510 

163,900 

389 , 953 

265 ,605 

10.624 

$ 4, 988 ,134 

$ 3,394,315 

$ 1,593,819 
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TEACHERS 

$ 4, 254,000 

101,145 

348,412 

233,462 

9.339 
$4,460,756 

106, 500 

365 , 381 

237 , 937 

__ J.9~ 

$4,685,183 

111,700 

383 , 751 

2 42, 497 

$ 4, 928 ,4 37 

5,043 , 881 

(115, 444) 

BOSTON 
IEACHERS 

$ 358,297 

9 ,1 91 

29 ,399 

18 , 253 

730 
$ 377 , 904 

9 , 660 

31 , 005 

19,410 

776 

$ 398 , 383 

10,149 

32 , 683 

20,639 

$ 419,750 

$ 427 , 1 40 

s (7,390) 

s1, 654, J<n 

40,882 

135,622 

59 , 705 

_2u_ e._a 
$1,768,808 

4 3 , 217 

144,962 

71,207 

$1 , 882 , 932 

45,617 

154,284 

76,184 

$2,003 , 602 

$2,003,602 

$ 0 

l:Q.TAL 

$10,444,631 

298,293 

859 ,4 38 

528,859 

-2-LJ.-5.j 
$11,052,402 

31 4, 877 

909 ,383 

576, 591 

_u,..o.u 
$11 , 677,008 

331,366 

960, 671 

60 4,925 

$12,339,923 

$10,868,938 

$ 1,470,985 



SECTION V 

AfPRQPRIATION REOUIREMeNIS FOR THE FISCAL YEAR BEGINHIN~LY 1 . 1991 
($000' s Omitted) 

TEACHERS 

A. Derivation of Required Appropriation 

1. Normal Cost~ $ 187,501 $ 99,551 

2. Amortization P ym~nt for the 
Unfunded Actuarial Liability~• $ 111 , 878 166 248 

3. Tot 1 Amount Required under 
Funding Schedu1P [1.+2.] $ 299,379 265,799 

4. Cost of Benefits $ 328,750 286,700 

5. P.equired Appropria ion 
[H,"l;o;imurn of 3. o r 4 .) $ 328,750 286,700 

*Normal Cost , 1/1/QO $ 166 , 935 $ 88,632 
int~re~t to 7/1 / 91 l.~.Q16 UL...il,_9 
Nornnl Cost , 7/1/ ~1 $ 187,501 $ 99,551 

**Unfunded Actuari 1 Li bility, 1/1/90 $ 3,394,315 $5,043,881 
interest to 7/1/~1 _ _ 41.8. 179 __[u.J.Q..6 

Unfunded Actu ri 1 Ll. bility, 7/1/ 1 $ 3,812,494 $5,665,287 

H~Cost of Benefits usee!, bec ause that is what will be used in total. 

NOTE: Paym~nts rP assum~d to occur on July 1, 1991 

-9-
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BOSTON 
U:ACHERS 

10,556 

14,079 

24,635 

27,500 

27,500 

$ 9,398 
l.l~e 

$10,556 

$427,140 
52.6U 

$479,764 

$ 54,044 $ 351 , 652 

66, 041 358 , 246 

120,085 709,898 

76,924 719,874 

76 , 924 ""'~ $719,874 

$ 48, 116 $313,081 
s ... .2 2.!1 _ 3S ... Sll 

$ 5 4, 04 4 $351,652 

$2,003,602 $10,81;8,938 
24.§,. .. 8.;,H •. JJJ ,.Q.S.J 

$ .. ,.:50,416 $12,207,991 



B. Amortization Schedule 

Date 
E:J abli~hed 

STATE 7/l/91 

TEACHERS 7/1/91 

BOSTOtl 
TEACHERS 7/1/91 

COLA 7/1/91 

TOTAL 7/1/91 

~ECTION Y (Continued) 

APPROPRIA~I REOUIR£M£NTS FOR THE FISCAL YEaR BEGINNING JVLX 1. 1991 
($000 ' s Omitted) 

Julv l. 1991 -llllne 

Original FY 92 Amortization Years Outstanding Years -Amount Payment fumlaining Balance Remaining 

$3,812,494 $111 , 878 37 $3,812 , 494 36 

5 , 665,287 166, 248 37 5,665 , 287 36 

479,764 14,079 37 479,764 36 $ 

2,250,446 66,041 37 2 , 250 ,446 36 

30 . 1992_ 

Outstanding 
~l nee 

$ 3 , 996 , 666 

5 , 938 , 962 

502 , 940 

2,3sq,l57 

$12,207 , 991 $358,246 37 $12,207,991 36 $12,7Q7,725 
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VALUATION RESULTS AS OF JNruARY 1, 

ACTUARIAL 
ll~ltiLJ'IT 

STATE EMPLOYEES 7, 135,709 
STATE TEACHERS 8,840,969 
COLA 2 , 003,602 
BOSTON TEJ\CHEP.S 702 .~20 

TOTAL 18,682,500 

PRIAT OH ron 1'11~ rrscAL ~EAR e:NotNG JuN~ Jo , 1~n 
FOR THE COMMONWEALTH OF MASSACHUS!:TTS 

------------------
($000' s omitted) 

1990: 

UNFUNDED EMPLOYER 
AS~E:IS ACT. LIAB. NORMAl. COST 

3,741,394 3,394,315 STATE EMPLOYEES 166,935 
3,797,088 5,043,881 STATE TEl\CHERS 88 , 632 

0 2,003 , 602 COLA 48,116 
275,08Q 427.14Q BOSTON TEACHERS 9,398 

7,813,562 10,868,938 TOTAL NORMAL COST 313,081 

In establishing the funding schedule outlined below the following assumptions were used: 

Inves m~nt Return: 
Amore. P yments Increase: 
Amorti=atio n Period (ye~rs) : 

8.001\ 
7.50 

40 (F'l 1989 through FY2028 for 1/1/87 U.A.L.) 

EMPLOYEE 
COtiiRIEt . u T 

194,830 361 , 765 
133,291 221,923 

0 48, 116 
9 ,948 19,346 

338,069 651,150 

COLA costs ssum~ 3~ COLA ON A $9,000 base for FY 92 and thereafter. 
Normal Cost for StatP and T~achers and for Boston TP1Chers is in each case, projec ted to July 1, 1991 and hen assum~d to 
incrPas t 3.0 (~n 1ssurnption of 4.5% for payroll 1ncreases, offset has an estimat~ of increased emplo yPe con ributions). 
For the COLA, he tto~al Cost is assumed to increase at 4.5%, since employee contributions do not apply to this b nPf~t. 
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e_ART_jd,. e~QJ~~ing Schedu~c - Beg.inn.~o.ng o.f Xear E'aymo;:~ 

APPROPRIATION FOR THE FISCAL YEAR ENDING JUNE 30, 1992 
FOR THE COMMOt~EALTH OF MASSACHUS ETTS 

------------------- -------
($000's omitted) 

STATE_ TEACHERS ~)',.~ BOSTON TEACHERS 

NORMAL AMORT. NORMAL AMORT. NORMAL AMORT. ADDITIONAL TOTAL OUTSTANDING 
_cQS.I._ f..XM'I..._ ~S:L .u:M'.L.. COST ~ PAYMENT PAXMENI l3ALAb!CE. 

1992 287 , 053 278 ,130 54,044 66 , 0 40 10,556 14 , "79 9 , 973 719, 874 12 , 781; , 951 
1993 295 , 66 4 298 , 738 56 ,4 76 70,934 10,873 15 ,122 21,020 768,826 13 , 371 , 629 
1994 304,534 320 , 599 51'1 , 017 76 ,12 4 11,199 16 , 229 33,404 821,106 13 ,q59 , 295 
1995 313,670 343,755 61 , 673 81,623 11,535 17,401 47,284 876,941 14,546,770 
1996 323,081 368,244 6 1,448 87 ,438 11,881 18,640 62 ,842 936 , 573 15,130,375 
1991 332,773 394,095 67 , 349 93 , 516 12,237 19,949 80,282 1,000,260 15,705,811 
1998 342,756 421,326 70,379 100,041 12 , 60 4 21 , 327 99 , 8 44 1 , 068,278 16,268, 400 
1999 353,039 449, 9•13 7 3, 5•16 106 , 836 12,982 22 , 776 1,019,123 16,943,952 
2000 363,630 483,689 76 , 856 114 , 849 13 , 372 24,484 1 , 076 , 880 17,626,604 
2001 37 1, 539 5L, 965 80 , 31 4 123,4 63 13,773 26 , 321 1, 138 , 375 18, 31.3, 403 
2002 385,775 553,963 83 , 929 132, 7?3 14, 186 28 , 295 1,203,870 19,000,897 
~003 3'~7,31\8 1)00,885 87,705 14 2 , 617 14,612 30 ,4 17 1,273,644 19 , 1585,072 
200 4 409,269 6 1S,q51 91,652 153,378 15 , 050 32,698 1,347,Q98 20,361 , 289 
2005 421,547 694,398 95 ,7 76 164,881 15 , 502 35,150 1,427,2')4 21,024 , 208 
2006 434 ,193 7 16, 478 100,086 177,247 15,967 37 ,7 87 1,511,757 21,667,713 
2007 44 7 , 219 802, 4 63 104 , 590 190,540 16,446 40, 621 1, 601, 879 22 , 28 4,81 6 
2008 460,636 862,648 109,297 20 4,831 1 6,939 43,667 1,698 , 018 22 , 867,563 
2009 474,455 927,3 47 114,215 220 ,193 17 ,4 47 46 , 942 1,800,599 23 ,406 , 927 
2010 488,688 996 , 898 11 ,355 236 , 708 17' 971 50 ,4 63 1 , 91 0 , 082 23,892,688 
2011 503,349 1 , 071 , 665 124 , 726 25 4,4 61 18,510 54,248 2 , 026,958 2 4, 313,299 
2012 51A, II 1,152,040 130,338 273 , 5 45 19,065 58,316 2,151 , 754 ;.:4,655,750 
2013 5J:I,v03 1, 238, 14 3 136,204 294,0 61 19,637 62,690 2,285 , 038 24 , 905,400 
201 1 550,023 1,331,326 142,333 316,116 20 , 226 67 , 392 2, 427, 416 25,04 5,811 
2015 566,524 1,431 , 176 118,738 339 , 825 20 , 833 72, 44 6 2 , 579, 541 25,058,55 4 
20115 583,51~ 1,538,514 155, 431 365 , 311 21,458 77 , 879 2 , 742, 113 2 1, 922 , 998 
2017 601,025 1,1553,<103 162,425 392, 710 22,102 83,720 2,o1s,8e 1 24,616,078 

2018 619,056 1,777,945 169,735 422 , 163 22 , 765 89 , 999 3,101 , 662 24 , 112,04 8 

2019 637,627 1,911,2ql 177,373 453 ,825 23,44 8 96 , 749 3,300 , 313 23,382,197 

2020 65fi,756 2,0St,fi38 185,354 487 , 862 2 4,151 104 , 005 3 , 512 , 767 22,394, 547 

2021 676,459 2,208,736 193,1595 524 ,452 24 , 876 111, 806 3 , 740,0Z3 21, 113 , 518 
2022 696,753 2,371 , 301 202 , 412 563,786 25 ,622 120,191 3,983,154 19,499,562 

2023 717,655 :, 552, 170 2ll , 520 606 , 070 26 , 390 129,206 4, 2 43,311 17 , 508 , 762 

202 4 731 , 1~5 2,7 13 , 006 2-1,038 651,525 27 , 182 138,896 4, 521 , 732 15,09 .. ,390 
2025 761 , 360 2,<l49 , 698 230 , 985 700 , 389 27 , 998 149,313 4,819 , 744 l2,19f ,4 L8 
2026 784,201 3,170,926 241 , 380 752 , 918 28 , 838 160 , 512 5,138 , 77 4 8,761,038 

2027 807 , 727 3,408,745 252 , 242 809,387 29 , 703 172,550 5 ,4 80 , 3')4 4,719,984 
2028 831,Cl59 3,664,401 263 , 593 870,091 30,59 4 185,491 5 , 846,129 (0) 
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Pr~ect+OO o£ Funding Schedule - Beg•nn~n~ o:ter ~aymen~ 

APPROPRIATION fOR THE FISCAL YeAR ENDING JmiE 30, 1992 



FOR THE COMMONWEALTH OF MASSACHUSETTS 

------------- ----- - - ----

EIDiDING SC.H~LE. 
($000' s omitted) 

NORMAL At-10RT. trOPMJ\L AMORT. NORMAL AMORT. ADDITIONAL TOTAL OUTSTANDinG 
~'L m:!L.. COST .UML. COST .f..1ML.. ~_nttl:{I ~tli 61\L.!VtC& 

1~92 295 , 390 286,207 55,613 67,958 10 , 862 14,488 10 , 262 7 40 , 781 12,786,952 1993 304, 251 307,414 58, 116 72 , 994 11,188 15,561 21,629 7<H, 154 13,371,631 1994 313 ,379 329,910 60,731 78,335 11,52 4 115 , 700 34 ,37 3 84 4 ,952 13,9&:9,298 
1995 322,780 353 , 739 63,464 83 , 993 11,870 17 , Y06 48 , 656 902 ,4 09 14 , 546 , 774 
1996 332 ,4 6 4 378 , 939 66 , 320 89 , 977 1 2 , 226 19, 1'32 64 , 665 963,773 15,1'30,381 1997 3 42 ,4 38 405,541 69 , 305 96,293 1 2 , 593 20 , 528 82 , 613 1,029,309 1'5 , 705,1378 
1998 3'52 1 711 433,563 72,423 102 , 947 12,970 21,947 102, 742 1 , 099 , 303 1 , ZF8,40 L999 363 , 292 463,011 75 , 682 109,939 13 , 359 23 ,438 1 , 048 , 721 16, 14 ), l\f>1 .woo 374 ,1 Ql 497,737 79 , 088 118 , 185 13,760 25 , 195 1,108,1""- 17,62£ , 1;13 
2001 385 ,417 535 , 067 82 , 6 47 127,04 9 14,173 27 , 085 1,171,437 1 , 31 1413 2002 396,979 575,197 86,366 136, 577 14, 598 29 , 116 1 , 238 , 834 11,000, 108 2003 408,888 618,337 90,252 146,821 15,036 31 , 300 1 , 310,634 1, 1'" 13 , 
200 4 421,155 66-1, 712 94, 31 4 157,832 15,487 33,648 1,387,148 4:U I 61,,00 
2005 433,7QQ 714,565 98,558 169,670 15,952 36, 171 1 ,4 68,706 21,024,220 
2006 <14€,803 7(f~,158 102,993 182,395 16,430 38,884 1 , 555 , 1563 21,6157,725 
2007 460,207 8<.5,770 107,628 196,074 16,923 4 1 , 800 1,648,403 22 , 284 , 828 
2008 47 1, 014 81l ,.,02 112,471 210,780 17,431 44, 935 1,747,333 22,867,57 
2009 488,2J I <\5 1, 280 117 , 532 226 , 588 17,954 48 , 305 1 , 852,894 23,406,940 
2010 502,881 1,025,851 122,821 2 43 , 583 18,493 51 , 928 1 , 9155,557 23,892,701 2011 Sl7,9t>8 1,102,790 128,348 261 , 851 19,047 55 , 823 2,085,827 24,313,313 
2012 533 , 507 1,185,499 134 , 124 281 ,4 90 19,619 60 , 010 2, 214,248 :? 1, 655,763 
2013 5 49,512 1,274,412 140,159 302 , 602 20 , 207 64,510 2 , 351 ,4 02 24,'-l05,4ll 
201 1 565,997 1,3ti3,992 146,467 325 , 297 20 , 813 69 , 349 2 ,497,315 25,045,825 
2015 5132,977 1, 172,742 153,058 349 , 69 4 21 , 438 7 4, 550 2,654,45~ 25,058,5t)8 
.::016 600, 466 1,583,198 15Q,q l 5 375 , 921 22 , 081 80,141 2 , 821,753 21,923,011 
2017 618,1180 1,701,937 167,143 404111 5 22 , 7 43 86 , 152 3 , 000,571 2 1, 616,0}2 
2018 637,035 1,R2q,S83 174,664 43 4,4 2 4 23 ,4 26 92 , 613 3 ,1 91,7 45 24 , 11:?,061 
2019 656 , 116 1,('166,801 182,524 4 67 , 006 2 4, 129 99,559 3 , 396,165 23,38...:,210 
2020 675,830 2,1.1 1,312 190 , 738 502 , 031 2 4, 852 107 , 026 3 , 614 , 7139 -,1 4 , 559 
2021 696,105 2,272,885 19Q,321 539,684 25,598 115,053 3 , 848,645 21, 113 , 530 
2022 716, 88 2,413,351 20~,290 580,160 26,366 123 , 682 4,098,1338 19,4Q9,573 
2023 738 ,4 q8 2,ti26,603 217 , 663 623 , 672 27 , 157 132,958 4,366,551 17, 08,771 
2024 760,653 2,823,598 227,458 670 ,44 7 27 , 972 1 42 , 930 4,653,058 15,092,398 
2025 783 , 172 3,035,368 237,f..Q4 720,731 28,811 153 , 650 4,959,725 12,196,435 
2026 806 , 97 7 3,263,020 248,3QQ 774, 786 29 , 675 165,174 5 , 288 , 021 8,7 1 , 013 
2027 831 , 186 3,507,747 259,567 832 , 895 30, 565 177,562 5 , 639,521 4,719,986 
2028 856,121 3,770828 271,l48 895,362 31 , 482 190,879 6, 015,920 (0) 
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APPROFPIATION FOR THE FISCAL YEAR ENDING JUN~ 30 , 1992 
FOR THE COMMO~ffiEALTH OF MASSACHUSETTS 

SCHEQQ!& --------------------------

SIA'I.LPJIILIEACH~ cm.A BOSTON TEACH&RS 

FY ENDING NORMAL AMORT. NORMAL AMORT. NORMAL AMORT. ADDITIONAL TOTAL OUTSTAJJDING 
30, -.C.QSL PYMT. COST .uML_ COST f.nfL. eA:n1t.HI ~ BALANCE 

1992 310,011 300 ,380 58 , 367 71 , 32 4 11,400 15,205 10, 770 777,464 12,786,952 
1993 319,318 322 , 637 60 , 99 4 76,608 11,742 16,332 22 ,700 830, 331 13,371,631 
1994 326,697 346 , 247 63 , 739 82,214 12,095 17,527 36 , 075 866, 79 4 13,959,296 
1995 338,764 371,256 66 , 607 86,153 12,457 18,793 51,066 947 , 096 14,546,774 
1996 348,927 397,704 69 , 60 4 94,4 33 12,631 20,132 67 , 668 1,011 ,4 96 15,130,381 
1997 359 , 395 425 , 623 72 ,736 101,062 13,216 21 ,:'45 86 , 704 1, 080 , 280 15 , 705 , 876 
1998 370,177 455 , 032 76 ,010 108,045 13,613 23 , 03 4 107,830 1,153,739 16,268,409 
1999 381 , 282 485 , 939 79 ,4 30 115,383 14,021 24,5~8 1,100 , 653 16,943,961 
2000 392 , 720 522 ,38 4 83,004 124, 037 14 ,44 2 26,44 3 1,163,031 17,616,613 

001 40 4, 502 561 , 5153 86 , 740 133 ,340 14,875 28,426 1,229,445 18,313 ,4 13 
002 41 6 , 637 603 , 680 90 ,643 143,340 15,321 30,556 1,300,180 19,000,908 
003 429, 1.36 6 46,956 94, 722 15 4, 091 15,781 32,850 1,375,536 19,685,083 
00 4 44 2 , 010 697 , 628 98 ,984 165,6l6 16 , 254 35,314 1 ,4 55 , 838 20,361,300 
005 455,271 741l,950 103,438 178,071 16,742 37,962 1,541,435 21,024,220 
006 468,929 806 ,1 96 108,093 1 91 ,427 17,244 40 , 810 1,1532,6~8 21 , 667,725 
007 482,997 866,661 112, 957 205 ,784 1 7 ,7 61 43 , 870 1,730,030 22, t1,828 
008 4 :_:\7 1 181) 931,661 118,040 221,218 18 , 29 4 47 , 160 1,833,860 22,81>"1,576 
009 512, 4ll 1,001 , 535 123,352 237 , 809 18, 8 43 50,698 1,344,648 ;.!') ,4 0 ' 940 
010 527 , 783 1,076,650 128,903 255 , 645 19,4 08 5 4, 500 2 , 062,889 23 , 892,701 
011 5 43,617 1,157,399 134 , 70 4 274, 818 19, 990 58 , 587 2 , 189, 115 241 113,313 

"012 559,925 1,244,20 1 140,765 295 ,4 29 20 ,590 62 , 981 2 , 323 , 896 24,(C.5,7~3 
0 13 576 , 723 1,337,513 147,100 317 , 586 21,208 67 , 705 2, 467,8 4 2 24,905 ,414 
01 4 594, 025 1,437,833 153,719 3 41,405 21,8 44 72 ,783 2,621,610 25 , 0 15,825 
015 611, 8•16 1,545,671 160 , 637 367,011 22,499 78 , 2 42 2,785,905 25,058 , 566 
016 630,201 1,661,5 _6 1 67 , 865 394 , 537 23 ,174 84' 110 2,961,483 24,92) , 011 
0 17 64 ~, 107 1,786 , 216 175,4L9 42 4,127 23 , 670 90 , 418 3, 149, 156 L1, 6tf,0<}2 
018 668,580 l, 920 , 182 183,313 455,936 2 4, 586 97 ,1 99 3,34 9, 797 24, 11.:, 062 
0 1 9 688' 638 2 , 064,1 96 191,562 4 90,132 25 , 323 104,489 3,564, 340 23,382,210 
020 709,297 2,219,010 200 , 183 526,891 26 , 083 112,326 3,793,790 22 , 3_4,560 
021 730,576 2,385, 431) 209 , 191 566,4 08 26,866 120,750 4, 039,227 21,113,530 
022 752 ' t 3 2,51)4,3 44 218 , 60 4 608,889 27,672 129,807 4, 301,808 19,49 , 573 
023 775 , 068 2 , 756 , 669 228, 442 654,556 28,502 139,542 4, 582 , 7.8 17,508,772 
02 4 7«'}8 , 320 2, 0 153, 420 238 , 722 703 , 647 29 , 357 150,008 4, 883 ,4 73 15,092,399 
025 822 , 269 3,185,676 2 49 ,46 4 756,421 30 , 237 161,258 5 , 205,326 12,196,435 
026 846, 37 3,424 , 602 260,690 813,152 31 , 145 173,353 5,5 4 9,879 8,7 1,04 3 
027 872,3·15 3,681, 417 2"'2 ,421 874 , 139 32 , 079 186,354 5,918,785 4,719,987 
028 898,516 3,957,555 284, 680 939 , 699 33 , 041 200 , 331 6, 313,822 0 
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U!l:.QfY1ATION REOU IJU:Q_ ~IU.l'.Q"S 

The information b~1ow and o n the fo llowing page is required by the auditors in order to complete the f1nancial s~ t~ment3 
fo r the Commonwealth. The Pens1on Be nefit Obligation has bee n calculated in accordance with GASB StatPm~nt No. 5 , and is 
reflection of th system's status at the curr ent t~e . The actuarial method which was used to determ1ne these ~ounts is 
the Projected Unit Credit Cost Method, wit h salary i ncreases. This method allocates an amount of b~~t to e ch yeftr of 
,~rvice , which is unlike the Entry Age Normal Cost Method, used in the valuation, which allocates a ~ as a p~rcent o f 
salary to each year of service. See page 27 for more deta1ls on the Entry Age tlormal Cost Method. 

!?ens ion e::pense as determined in accordance with APB Opinion tlo . 8 was also calculated using the Projected Unit Cr•~I:J.t Cos 
Method. 

A. GASB SIATEMEtr:Lt!Q.. 5 - ACTUAEUAL INFOBMATION 

Projected Benefit Obligation as of 1/1/90 
attributable to: 

Retire s and b~nefici ries currently 
receiving benefits 

Termin ted em loyPes who have not yet 
rec~ived bPnPfits o r a return of 
contributions (inactives) 

CurrPnt amploy "S (acti·ll~ members) 

a. Accumulated •mploy~~ contributions 
with int. r•st 

b. Non-?PSt d benefits financed by the 
CommonwP 1th 

c. Vested benefits f1nanced by 
the Commonwc~lth 

Pension Benefit Obligation 

ssets at Market Valu 

nfunded Pension Benefit Obligation 

$ 2 , 759 , 870 $2,233 , 292 

53 9 , 969 1,307 , 681 

1,409 , 141 1 , 509,312 

433 , 585 106,511 

1.757 . 631 3 . 088 . 414 

$6 , 900 , 196 $8 , 245,210 

3 . 741 . 394 3 . 797 . 088 

$ 3,158,802 $4,448,122 

proportion of total actives as in State Teachers. 

*Includes inact1VP mPmbPrs. 
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BOSTON 
llACHERS 

$247 , 568 

92,000"' 

121 , 070 

16,289 

_l23 . 785 

$670, 712 

_27 5 . 080 

$395,632 

$1,721 , 040 • "' $ 6,961,770 

1,93_,650 

0 ,0)9,523 

110,441 666,826 

$2 , 279,!.77 $18,095,295 

0 

$2 , 279 , 177 $10,281,733 



B. Q?S 0\' UI :x;.Q.tl NQ. 8 - PENS+ON EXP_E:ti~E-

Hormal Co3t, 7/l/88 
Arnorti::ati~n of 7/l / SIJ 

Unfunded Ac e. Li~bi:ity 

Total Pen3ion E~pens~, 7/l / 88 

Intere3t to 6/30/89 

Total PPnsion E:pense , 6/30/89 

Actual FY89 Cont~ibutions 
(inc ludes Employee Contributions) 

FY8~ Unp~id Pension Li bility 

No rmal Cost , 7/l / 89 

Arnorti:~tion of 7/1/88 
Unfunded Ace. Liab~lity 

Amortization of G~in on A3 sets 

Total Pension E:p~nsr, 7/l/89 

I nt e r est to 6/30 / 90 

st o n FY89 Unpaid Pension Liability 

Pe nsio n Expense, 6/30/90 

Actual FY90 Contributions 
(includes Employe• Contributions) 

FY90 Unpaid Pension Liability 

HIFORMATIC tl P.EQUI ?.£0 BY AUD ITORS 
(SOOC ' s Omitted) 

S'IAit UAC.H&RS 
$ 35l,t89 $232 , 793 

+_2~~ +331. 608 

$ 586, 909 $564,401 

+ 4 - .~ + 4 5 . 1;~ 

$ 633 , 862 $609, 553 

1\.a._w ::.3llJ1~ 

$ 170,661 $23 4, 881 

s 380 , 0 40 $251 ,4 !'5 

235,0?.0 331 , 608 

+ _ O.l...._ti.2> +<:: .. 5 . 311! 

s 597 ,598 ~56"'~ , ~10 

47 , 808 45 ,417 

+ 13.552. Ll.8.....ll.Q 

s 659,058 $631,917 

- _ 4e ..1..6.2 -..3...2.4~ 

$ 174,892 $237,555 

Unp~id Pen~ion Liability(F789 + FY90) S 3 45,553 $472,436 

BOSTON 

.U:.\Cli~ ~.LA 
$19,977 s 46,803 

"'TAL 
s 651, 162 

+::~ .. ~ + ll.O....S.S.l 

$4q,l51 S207,35o $1,4 07 ,817 

+ 3 . 932 + .....lL.!.a..e. 

$53 , 083 $223,q44 Sl, Si 0 ,41 2 

-3_1,~ -~~~~~ 

$2l , Z88 $129,016 $ 5! 5,84 6 

$Zl,575 $ 50,5 47 $ 70 3,578 

29 , 174 150 , 553 75 15,355 

+ l.L.i.W.. ~ 0 +_{~ • ...!lQ.) 

$4°,035 $211,100 $1,4::5,4 43 

3 , 923 16 , 888 114,036 

J. , 1.Q.l ±-J.Q_, 3 l 

$54,661 $238,309 $1,583 , 91\5 

-.J"',..liJ -~5~9 

$21,868 $155,710 $ 5 90,025 

$43 ,156 $284 t 125 $1 , !.45,871 

Opin~cn 1 8 rn1U~r·s the developm•nt of a funding schedule accord~ng to the level dollar amort~:: i o n ~·thad. T~~ 
funding schedule established pursuant to C . 3Z , s.22C is based on the increasing amorti;ation p ym~n m~thod. Th1s 
e~plains the ex~stence of an unpaid pension l1abil1ty under Opinion 18. 
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A. Breakdown of Assets 

Investment in 

SECTION VII 

ASS_US. 
($000's Omitted) 

the Treasurers' Masters Trust 
(market value) 

Investment in 
the Pension Reserve Investment 

Trust (market value) 

B. Breakdown of Assets by Furrd 

Annuity Savings Fund ) 
Annuity Reserve Fund ) 
Military Service Fund) 
Pension Fund ) 
Pension ReservP Fund 

C. Assets for Boston Teachers 

STAT£ 

$2,609,875 

~1.187 I 213 
$3,797,088 

$2,609,875 

$1.187.213 
$3,797,088 

$2,344,830 

L.3...2.6.._5..63. 
$3,741,393 

$2,344,830 

$1.~.96..~ 
$3,741,393 

For Boston Teachers, we assumed that the portion of total assets 
to be allocated is the same proportion as was the case in the 
January 1, 1988 actuarial valuation (as of July 1, 1988) for the 
City of Boston. 

7/l/88 

Total City of Poston assets (Market Value) $787,623 

Assets allocated to Boston Teachers $225,253 
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$275,080 



SECTION VIII 

INFORt~IION ON SXSIEM MEMBERSHIP 

EART A: STATE EMPLOXEES 

A critical element of an actuarial valuation is accura e and 
up-to-date membership information. In recognition of this fact, 
PERA conducted an extensive review of existing data collec i o n 
methods while also analyzing actual member informati o n submitted as 
of 12/31/ 89 by the State Board of Retirement. 

This analysis revealed that future data collection efforts would 
be enhanced by designing a New Member Enrollment Form. Such a forrn 
has been designed, and ils use will ensure lhat new entries into the 
data base will be timely, complete and accurate. 

With respect to the refinement of the existing database, PERA, 
the State Board of Retirement, and programmers in the Treasury 
Department devoted extensive effort in this area. This enormous 
task tequired numerous corrections and additions to incomplete 
information. Significant accomplishments have been realized, 
however, the work is ongoing. 

Active Members 

Number of Members 94,942 
Average Age 41.5 
Average Service 6.4 
Average Salary $29,501 

Age by Service Distribution of Active MemQ.e.u 

Years of Service 

Present 
Age !L::..i ~ lQ-H l5-l2 ZQ-2~ 25-22 .J..Q.± .IQ.Il\L 

20-24 3,323 154 3,477 

25-29 7,561 2,741 127 10,429 

30-34 6,410 5,219 2,263 39 13,931 

35-39 4,957 4,630 4,062 913 66 14,626 

40-44 4,213 3,676 3,924 2,456 699 37 3 15,210 

45-49 2,892 2,703 21317 1,604 1,166 300 43 11,245 

50-54 1, 649 1,662 1,567 1,336 1,019 310 2 44 6, 2 07 

55-59 1,326 1,556 1, 491 l, 396 l, 044 345 444 7,604 

60-64 807 1,186 1,289 1,285 964 342 613 6,466 

65+ 207 573 913 857 577 202 394 3,723 

Total 33,545 24,522 17,953 10,090 5,555 1,536 1,741 94,942 
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SECTION VIII - (Continued) 

INFORMATION ON SYSTEM MEMBERSHIP 

PART A - STATE EMPLOYEES (Continued) 

Salary by Age Distribution of Active Member~ 

Presenl: Number of Total Average 
_A!J..e__ Eat:ti~igaots Salat:y s.aJ..u.y_ 
20-24 3,477 $ 66,467,150 $19,116 

25-29 10,429 248,274,905 $23,806 

30-34 13,931 376,790,870 $27,047 

35-39 14,628 437,437,629 $29,904 

40-44 15,210 482,473,377 $31,721 

45-49 11,245 360,575,041 $32,065 

50-54 8,207 264,952,722 $32,284 

55-59 7,604 242,581,020 $31,902 

60-64 6,488 204,413,516 $31,506 

65+ 3,723 116,885,281 $31,395 

Total 94,942 $2,800,851,511 $29,501 

Total Employee Contributions made during 1989: $181,082,518 

As discussed on Page 4 of this report, very little information is 
available for active employees hired prior to 1973. For those 
employees, we assumed that the age and service was distributed from 
ages 37 to 67 and with years of service from 17 years to 32 years, 
with the largest proportion being over age 50 with 20 to 30 years of 
service. Less than 1% of the remaining active data was missing Sex 
Code, Date of Birth, Dale of Hire or Salary. In those few cases, we 
assumed the missing data was in the same pattern as the data which 
was present. For example, we assumed that 53% of the missing Sex 
Codes were F and 43% were M, which is the same proportion as found 
in the available data . We assumed employees are full time unless 
otherwise indicated. Two thirds of the members were assumed o be 
married with the male spouse three years older. Veteran Status was 
not available in about 25% of the records. In those cases, we 
assumed that 70% of the membets were not veterans and 30% were 
veterans. 
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SECTJ . riii - (ContinuPd) 

NRT A - STATE f).fPLOYEES (Con i nued) 

V~>5ted Tennina te-d Members 

'umber of iemhe rs 
Average Age 
Average Service 
Average Annuity Savings 

Fund Account Balance 
Average Final Salary 

IDffiERSHIP 

9 316 
66.7 

0 

$ 4,653 
$25,5 7 6 

'1uch of the data was missing for those members who had 
31, 198Q. We assumed that a member "''as vested if Date 
Strth was prior to 1034 or if the Annuity Savings Fund 

terminated emplovment prior to December 
of Hire was prior to 1980, if Date of 
Balance was greater than $25,000. 

Blank Dates of Birth or Dates of Hire ~ere excluded). 
~ased upon the same rules as used for actives . 

Remaining information ~as inserted 

Retirees and Survivors 

Disabilities 
Super. Ace Ore! Sun'i vors Total 

'iumber of Members 27,158 2,126 "906 c; , 637 35,827 
Average Age l. c;3 62.2 65 .7 69 .9 70. 
Average Annual Benefit $ 0,322 $ 14,260 $ 0,944 $ 5,768 $ 9,069 

.mnui ty $ 22, ~85, 199 $ 862,133 $ 500,602 $ 2,286,s:n $ 26,434,465 
'Pt>nsion from 

Commonwealth 230,008,648 20,455,895 8,S03 Rl2 30 ,205,130 208,263 ,404 
Pens jon from 

Other Systems 2')3!206 87 5,027 19! 30 228. So 
"!'otal $2s3,oa·,os3 $30,318,815 $Q,QQ0,441 $32,511,409 $~23,926,718 

Benefit bv A2e Distribution 

Present Age Nlll11ber of Partkjpants Total Benefits Averaqe Benefits 

less than ~0 127 $ 1,23 , 053 $ 0 , 4) 
40-45 220 2,630 ,81 $ 11,99<') 
46- 49 403 5,130,005 $ 12, 7 30 
50-54 634 7,604,142 $ 11,904 
55-5Q 1,482 16 ,325,5QO $ 11,016 
60- 64 3,859 4<1,234,620 $ 11 463 
65-6Q 7,601 82,059,532 $ ] 0. 7 06 
70-74 R,406 72,565 610 $ 8,633 
75 -70 6,318 45,821,848 $ i,2'3 
80-84 4,0-3 28,6"0,549 $ ... ,041 
85-89 2,104 ) 5, 104, 14 5 $ 6,925 
90+ 510 3,434, 08 $ 6,;35 

Total '\5,827 $324,026, ... 18 $ 9 06Q 

missing information. In the few ~ases where ~ssumptions 
Retiree data had very few ~rrors or based on the data available 1n that partJcular record 
were necessary, a best estlmate was mane 
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SECTION VIII 

INFORMATION O~SXSTEM M£M~~RSH~P 

A critical element of an actuarial valuation is accurate and 
up-to-da e membership information. In recognition of his fact, 
PERA conducted an extensive review of existing data collection 
methods while also analyzing actual member information submitted as 
of 12/31/89 by the Teachers' Board of Retirement. 

This analysis revealed lhat future data collection efforts would 
be enhanced by designing a New Member Enrollment Form. Such a form 
has been designed, and its use will ensure that new entries into ·he 
data base will be timely, complete and accurate . 

With respect to the refinement of the existing database, PERA, 
the Teachers ' Board of Retirement, and programmers in the Treasury 
Department devoted extensive effott in this area. This enormous 
task required numerous corrections and additions to incomplete 
information. Significant accomplishments have been realized, 
however, the work is ongoing. 

Active Members 

Number of Members 
Average Age 
Average Service 
Average Salary 

61,415 
44.7 
16.1 

$36,259 

Age by Service Distribution of Active Members 

Years of Service 

Present 
Age ~ 5.:::.2. lQ-l4 15-19 20-2~ 25-22 J..Q.± 

20-24 3 

25-29 1,033 306 

30-34 7,387 1,539 480 

35-39 780 1,350 3,074 1,744 

40-44 779 1,021 1, 668 6,753 4,320 

45-49 421 603 752 l, 70 6 5,624 2,313 

50-54 178 310 506 852 1,335 3,026 l, 180 

55-59 74 164 312 706 785 l, 004 2,760 

60-64 44 86 160 452 575 411 1,819 

65+ 3 37 60 120 205 140 455 

Total 10,702 51416 7,012 12,333 12,844 6,894 6, 214 
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1, 339 

9,406 

6,948 

14,541 

11,419 

7,387 

5,805 

3,547 

1,020 

61,415 



SECTION VIII (Continued) 

INFORMATION ON SYSTEM-MEMBERSHIP 

PART B - MASSACHUSETTS TEACHERS (Continued) 

Salary by Age Distribution of Active Members 

Present Number of Total 
Aae Earticipant..s Salary 

20-24 3 $ 83,276 

25-29 l, 339 34,002,114 

30-34 9,406 250,636,913 

35-39 6,948 234,182,037 

40-44 14,541 539,143,475 

45-49 11,419 447,611,897 

50-54 7,387 294,959,092 

55-59 5,805 236,697,568 

60-64 3,547 147,512,692 

65+ 1,020 42,014,964 

Total 61,415 $2,226,844,028 

Total Employee Contributions made during 1989: 

Average 
Salary 
$27,759 

$25,394 

$26,646 

$33,705 

$37,077 

$39,199 

$39,929 

$40,775 

$41,588 

$41,191 

$36,259 

$148,680,032 

Member data was not available for anyone hired after June, 1988, 
except for the amount of contributions in December of 1989. For 
those people, we assumed a Date of Birth of January 1, 1960 and a 
Date of Hire of January l, 1989. This represents 6,098 records, or 
9.9% of all active records. Less than 1\ of the remaining active 
data was missing Sex Code, Date of Birth, Date of Hire or Salary. 
In those few cases, we assumed the missing data was in the same 
pattern as the data which was present. For example, we assumed that 
65% of the missing Sex Codes were F and 35% were M, which is the 
same proportion as found in the available data. We assumed all 
employees are full time. Two thirds of the members were assumed to 
be married with the male spouse three years older. Since Veteran 
Status was not available, we assumed that 76% of the members were 
not veterans and 24% were veterans. 
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<;fCTI • VI II (Continue ) 

?,\RT B - 16.SSAOillSffiS TE~OfFPS (Con inued ) 

Veste-d Termi.nated ."'mbers 

t\uml-,er of 1emhPrS 
Average Age 
Average St>rvice 
Average Annuity Savings 

fund Account Balance 
Average final Salary 

10,580 
47. 
20.0 

$19,000 
$361780 

'!uch of the data was miss; ng for those members wno hati 
31, l08o. We assuMed that a Member was vested if Date 
Bi rth was prior to 1034 or if the Annuity Savings fund 
(Blank Dates of Birth or Dates of Hire were excluded). 
based upon the saMe rules as userl for actives . 

terminated emplo)~ent prior to Decemben 
of Hire was prior to 1980, if Date of 
Balance w~s greater than $25,000. 
Remaining information was inserterl 

Retirees and Survivors 

~umber of Members 
,\verage Age 
Average Annua 1 Bt>nefH 

,\nnui ty 
Pension from 

Commonwealth 
Total 

Present Age 

less than 40 
40-45 
46-40 
50- 54 
55-5o 
60-64 
65-60 
0-74 

1 5-1 9 
80-84 
85-SQ 
90+ 

Total 

Disabilities 

~· Ace Ord 
I 0 llfo -s70 

72.5 60.2 62.) 
$12,374 $lo1220 $11,227 

$22,412 , 651 $152, 60 $4 31 , Q74 

228,4041803 3,47Q,OQ., 5,406! 109 
$250,817,454 $3,632,757 $5183811 3 

Benefit by Age Distribution 

Number of Participants 

41 
R4 

209 
405 

1,123 
3,030 
4,38Q 
4,062 
3,470 
3,4 ... 4 
2,\56 

60() 
23,268 

Total Benefits 

$ 169,210 
480,006 

1,650,061 
3,320,952 

11, - 25,445 
40,45010 1 
61,238,6 7 
401052,784 
38,432,83"' 
r, .,oa, 113 
23,4.,8,680 
513021529 

$2 4 1 0H 1 46t1 

Survivors 
2,289 

68.7 
$5,908 

$1,2581907 

12,4 "'1,1-3 
$131-30,080 

Average Benefits 

$ 4112 
$ s,-15 
$ 7,895 
$ 8,222 
$10,441 
$13,313 
$14,467 
$1212°8 
$1] , 0.,6 
$10,585 
$ 9,065 
$ 818°Q 
$11 1 "''76 

Total 
23,268 

71. 
$11,776 

$_41256,?.02 

240' "62 I 172 
$274,018,464 

Petire~ nata had verv fe~ errors or missin~ information. In the few cases where assuMptions 
we re nPcessary, a best PStiMate was made hased on t'l)e data avaj I able in hat particular record 
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SECTION VIII 

INFORMATION ON SYSTEM M£KBERSHIP 

PART C - BOSTON TEACHERS 

A critical element of an actuarial valuation is accura e and 
up-to-date membership information. In recognition of this fac , 
PERA conducted an extensive review of existing da a collection 
methods while also analyzing actual member information submitted as 
of 12/31/89 by the Boston Board of Retirement. 

This analysis revealed that future data collection efforts would 
be enhanced by designing a New Member Enrollment Form. Such a form 
has been designed, and its use will ensure that new entries into the 
data base will be timely, complete and accurate. 

With respect to the refinement of the existing database, PERA, 
the Boston Board of Retirement, and programmers in the City of 
Boston Management Information Systems Department devoted extensive 
effort in this area. This enormous task required numerous 
corrections and additions to incomplete information. Significant 
accomplishments have been realized; however, the work is ongoing. 

Active Members 

Number of Members 
Average Age 
Average Service 
Average Salary 

5,057 
46.1 
13.3 

$32,145 

Age by Service Distribution of Active Members 

Years of Service 

Present 
Aae .o.=-i .5..=..2. 

20-24 31 
10-14 15-19 20-24 25-29 IQIAL. 

31 

25-29 147 18 165 

30-34 190 129 27 2 348 

35-39 231 123 192 119 1 666 

40-44 182 196 122 416 274 2 1,192 

4 5-4 9 123 128 69 143 429 102 994 

50-54 86 108 52 68 127 192 22 655 

55-59 50 82 46 56 87 95 65 481 

60-64 23 59 58 50 71 49 62 372 

65+ 11 33 30 14 21 13 31 153 

Total 1,074 876 596 868 1,010 453 180 5,057 
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SECTION VIII (Continued) 

INFORMATION ON SYSTEM M£MBERSHI£ 

PARI C - BOSTON TEACHERS - (Conlin~edl 

Salary by Age Distribution of Active Members 

Present Number of 
-ASJ~ Particio.a.nu 
20-24 31 

25-29 165 

30-34 348 

35-39 666 

40-44 1,192 

45-49 994 

50-54 655 

55-59 481 

60-64 372 

65+ 153 

Total 5 , 057 

Total 
s.tlilt.Y. 

$ 377,984 

3,641,505 

9,628,667 

20,706,816 

41,520,788 

34,191,998 

21,555,083 

15,247,403 

11,492,815 

4,194,527 

$ 162,557,586 

Total Employee Contributions made during 1989: 

Average 
Sa y_ 
$12,193 

$22,070 

$27,669 

$31,091 

$34,833 

$34,398 

$32,909 

$31,699 

$30,895 

$27,415 

$3 2, 14 5 

$ 9,837,766 

Less than 1% of the active data was missing Sex Code, Date of Birth, 
Date of Hire or Salary. In those few cases, we made an estimate 
based on the data available in the particular record . We assumed 
all employees are full time unless otherwise indicated. Two thirds 
of the members were assumed to be married with the male spouse three 
years older. We assumed that members were not veterans unless 
otherwise indicated. 
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SECTJ~ VIII {Continued ) 

I. 'F®1ATI~ oo.: s sr 

i'AR C - ROSTO ' TE~CHERS (Conti nu~ct) 

rested Tenni na ted Members 
Data ~·as not available for memhPrs ~ho hac! terminatecl employment prior to Decenber 31, 

1oso, but \.'ho left their contributions in the systen. For purposes of the \'aluation, 
assUJ11ed that the liabilities for these people were in thE' sane proportion to active employees 
as ~as thE' case for State Teachers. 

Retirees and Survivors 

Disabilities 

~· Ace Orcl Survivors Total 
'iumber of iembers ,9 8 ----;- - 49 ll4 2,128 
:\vE'rage Age 4.9 61.4 65 . 8 68 . 1 ~3. 

:\verage Annua 1 Benefit $15,474 $20,050 $12, 8 $7.119 $15,08i 

mnuity $ 2,459,41 $ 38, 20 $ 37 t 770 $ ,350 $ 2,613,257 
Pension f rom 

Commonwealth 27 , 06~ , 361 J I 1041 169 5881' 5 734,232 2Q,4021137 
Total $2Q,524,7 8 $1,142,889 $ 626,145 $ 811,582 $ 32 I] OS, 394 

Renefit bl Age Distribution 

Present Age Number of ParticiEants Total Benefits Average Benefits 

less than 40 3 $ 18 , 55 $ 61186 
40-45 5 6Q,351 $13,870 
46-4Q 14 ] 60, Q]4 $11 , 4Q4 
50-54 22 32,418 $15,110 
55 - 39 68 "Q6,5Q9 $111 15 
60-64 106 3,3Q9,083 $1 ,342 
65-69 360 6,835,418 $18,08 
70-74 372 5, 880,129 $15,831 
75-79 330 4, 49,020 $14 1391 
80-84 422 '\,805,Q61 $13,9 1 
85-89 266 3,220,092 $12,100 
90+ ~o 73~,502 $10,542 

Total 2,128 $ ~2,105, 'C)d $15,087 

RE'tiree data had very few errors or missing information . In the fe~· cases ~~here assumptions 
were necessary, a best estimate was made based on the data available in that particular record 
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SECTION IX 

VALUATION COST METHODS 

A. Actuarial Cost Method 

The Actuarial Cost Method which was used to determine pension 
liabilities and costs for benefits payable under the Stale 
Employees• Contributory Retirement System for the year beginning 
January l, 1990, is known as the Entry A~~rma CQst MeLnod. 
Under this method the lliU:roal Cost for each active participant on the 
valuation dale is determined as the level percent of salary, which, 
if paid annually from the date the participant first became a member 
of the retirement system, would fully fund by retirement, death, 
disability or termination, the projected benefits which the 
participant is expected to receive. The Actuarial Liability for 
each participant is determined as the present value as of the 
valuation date of all projected benefits which the participant is 
expected to receive, minus the present value of future annual Normal 
Cost payments expected to be made to the fund . Since only active 
members have a Normal Cost, the Actuarial Liability for inactives, 
retirees and survivors is simply equal to the present value of all 
projected benefits. The sum of Normal Cost and Actuarial Liability 
for each participant is equal to the Normal Cost and Actuarial 
Liability for the ~lon. The QnLunded Actuarial Liability is the 
Actuarial Liability minus current assets. 

The Normal Cost for a participant will remain a level percent of 
salary for each year of participation except for changes in 
provisions of the Plan or the actuarial assumptions employed in 
projection of benefits and present value determinations. The Normal 
Cost for the entire system will also change due lo addition of new 
participants or the retirement, death or termination of 
participants. The Actuarial Liability for a participant will 
increase each year to reflect the additional accrual of Normal 
Cost . It will also change if the Plan provisions or actuarial 
ass umptions are changed. 

Differences each year between the actual experience of the Plan 
and the experience projected by the actuarial assumptions are 
reflected by adjustments to the Unfunded Actuarial Liability. An 
experience difference which increases the Unfunded Actuarial 
Liability is called an Actuarial Loss and one which decreases the 
Unfunded Actuarial Liability is called an Actuarial Gain. 

B. Asset Valuation Method 

Assets have been valued at market value. See page 17 (or 
details on the allocation of assets for Boston Teachers. 

C. Valuation Method for COLA 
The costs and liabilities for the COLA were based on the 

January 1, 1987 valuation . Normal cost was assumed Lo be the 
same as those projected in that valuation report. The Unfunded 
Actuarial Liability was brought forward assuming there were no 
gains or losses. 
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SECTION X 

ACTUARIAL ASSUMPTIONS 

Rate of Investment Return 8\ per year 

Rate o(_Salary Increase 6\ per year 

Rate of Inflation 4 l/2 \ per year 

Interest Rate credited to the 
Annuity Savings Fund 5 1/2\ per year 

~umed R9te of Cost of Living 
Increases (COLA) 3\ per year 

Mortality Rate 

Rate of ~thdrawal 

1971 Group Annuity Mortality Table with 
ages set back one year for non-disabled 
males and set back six years Cor 
uon-disabled females. A one-year setback 
means that members are assumed to die at an 
age one year later than would be the case 
under the table with no setback. The 
purpose of this is to reflect the 
improvement in mortality since 1971. This 
is applicable to both pre-retirement and 
post-retirement benefits. For disabled 
members, mortality is assumed Lo be in 
accordance with lhe 1971 Group Annuity 
Mortality Table set forward nine years for 
males and set forward four years for 
females. It is assumed that 55\ of 
pre-retirement deaths are job-related. For 
members retired under an Accidental 
(job-related) Disability, it is assumed 
that 40\ of deaths are from the same cause 
as the disability. 

Based on an analysis of past experience. 
Sample annual rates are shown below: 

Other 
A.Q..e. .Le.Q~h~ GI:QUQ~ l & 2 GrQI.lQS J 
20 .0960 .1200 .0210 
30 .0444 .0555 .0165 
40 .0185 .0231 .0056 
50 . 0117 .0146 0 
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Rate of Pisability 

Rate of Retirement 
(Supe x;:annuation) 

SSCT:::Ot! X (Continued) 

~ARIAL ASSUMPTIONS 

Based on an analysis of past experi nee. 
Sample annual rates are shown below: 

Other 
A9..e Bll Ieache_u Gt:QJJQS l & 2 GU2UQS J & 
20 .0003 .0006 .0010 
30 .0006 .0011 .0023 
40 .0012 .0024 .0087 
50 . 0031 . 0061 0 
60 . 0061 .0123 0 

It is also assumed that 55% of disabilities 
will be job-related. 

Based on an analysis of past experience. 
Annual rates are shown below: 

Me 
50 
51 
52 
53 
55 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

Note: 

Teachers 
Qx;:oups 1 & 2 

.1255 

.03 21 

.0310 

.0334 

.0348 

.0784 

.0692 

.1511 

.1071 

.1037 

.3568 

.2214 

.2159 

.2164 

. 2536 
1.0000 

Group 3 
1.0000 
1.0000 
1.0000 
1.0000 
1 . 0000 
1.0000 
1.0000 
1.0000 
l. 0000 
1.0000 
l. 0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 

GlllJI>.J. 
.3201 
.0718 
.0593 
.0803 
.0769 
.1 554 
.0907 
.0909 
.1194 
.11 36 
.2395 
.1360 
.1950 
.1253 
.1873 

1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1 . 0000 

For Group 3 members, retirement is 
assumed to occur on the later of 
attainment of age 50 or completion 
of 20 years of service. 

Administr~tive Expenses Assumed to be paid separately and are not 
included in the appropriation. 

Credited Sex;:vice Members are assumed to buy back the period 
of service between Date of Hire and Date of 
Membership, if any. 

Assumptions made with respect to data are discussed in Section VIII. 

-29-

9 



SECTIOn XI 

SUMMARY OF PLAN PROVISIONS 

AD NlSIRAIJON: There are 106 contributory retirement systems for 
public employees in Massachusetts. Each system is governed by a 
retirement board and all boards, although operating independently, 
are bound together under one re iremen law, Chapter 32, of he 
Massachusetts General Laws. This law in general provides uniform 
benefits, uniform contribution requiremen s and a uniform accounting 
and funds structure for all systems. 

EARTICIPATION: Participation is mandatory for all full-time 
employees whose employment commences prior to age 65. Eligibility 
with respect to part-time, provisional, temporary or intermittent 
employment is governed by Lhe retirement board. Membership is 
optional for certain elected officials and certain state officials 
appointed by the governor. 

There are 4 classes of membership in the retirement system: 

Group 1 -general employees, including teachers, clerical, 
administrative, technical and all other employees not otherwise 
classified. 

Group 2 - Certain specified hazardous duty positions. 

Group 3 - Slate Police Officers and Inspectors. 

Group 4 - Municipal police officers, firefighters, state 
correction officers and registry police and other specified 
hazardous positions. 

MEMBER CONTRIBUTIONS: Member contributions vary depending on the 
date of membership: 

Prior to 1975 - 5% of regular compensation 
1975 - 1983 - 7% of regular compensation 
1984 to present - 8% of regular compensation 

Individuals whose membership became effective on or after January 1, 
1979, contribute an additional 2\ of regular compensation over 
$30,000. 

RATE OF INTEREST: Regular Interest on regular deductions made after 
January 1, 1984 is a rate established by the Commissioner of PERA in 
consultation with the Commissioner of Banks. The rate is obtained 
from the average rates paid on individual savings accounts by a 
representative sample of at least 10 financial institutions. 
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SECTION XI (Continued) 

SU~~y OF PLAN PROVISIONS 

RETIREMEHI_A~: The maximum retirement age for Group 4 employees is 
age 65. There is no maximum retirement age for employees in Group 
1. Group 1 employees may remain in service after age 70 upon 
completion of an annual physical which determines hat the member is 
capable of performing the duties of his or her position. 

Members over the age of 70 may elect to continue making 
contributions on regular compensation and continue to accrue 
additional years of creditable service. 

~UEERANNUA~QN RETIREMENT: An employee is eligible for a 
superannuation retirement allowance (or service retirement), upon 
meeting the following conditions: 

*completion of 20 years of service, or 
•attainment of age 55 if hired prior to 1978, or if classified 
in group 4, or 

*hired after 1978, with 10 years of service and age 55, or 
*attainment of a~e 50 if classified in Group 3 

AMOUNT OF BENEFIT: An employees' annual pension is determined by 
multiplying average salary by a benefit rate related to the members 
age and job classification at retirement, and the resulting product 
by his creditable service. For veterans as defined in M.G.L. c. 32 
s. 1, there is an additional benefit of $15 per year for each year 
of service, up to a maximum of 20 years. The amount determined by 
the benefit formula cannot exceed 80\ of the employees' average 
salary. 

For Group 3 members , an allowance will be equal to one-half of the 
average annual rate of regular compensation received during the 12 
month period immediately preceding the retirement date, with an 
increase of of 1/12 of 1% for each full month of service in excess 
of 20 yea1s. 

Salary is defined as gross regular compensation. 

Average Salary is the average of pay during the 3 consecu ive 
years that produce the highest average, or, if greater, during 
the last three years (whether or not consecutive) preceeding 
retirement. 

The Benefit Rate varies with the employees' retirement age, but 
the highest rate of 2.5% applies o Group 1 employees who retire 
on or after age 65, and to Group 4 employees who retire on or 
after age 55. A .1% reduction is applied for each year of age 
under the maximum age for the members group. 
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SECTION XI (Continued) 

SUMMARY OF PLAN PROVISIONS 

Q£f£RF~D VESIE~~NEFIT: A par icipant who has completed 10 or more 
years of creditable service is eligible for a deferred vested 
retirement benefit. If termination is involuntary in accordance 
with M.G.L. c. 32 s. 10, a participant may be vested after 6 years. 

The participant's accrued benefit is payable commencing at age 55, 
or the completion of 20 years, or may be deferred until later at the 
participant's option. 

WITHDRAWAL OF CONTRIBUTIONS : If a member is under age 55, member 
contributions may be withdrawn . Employees who first become members 
on or after January 1, 1984, may receive only limited interest on 
their contributions . Those who leave service with less than 5 years 
receive no interest ; those who leave service with greater than 5 but 
less than 10 years receive 50% of interest . 

COST OF LIVING: The first $9,000 of a retiree's total allowance is 
subject to a cost-of - living adjustment related to a change of at 
least 3% in the Consumer Price Index. This benefit is subject to an 
annual vote of the Massachusetts General Court . The total 
Cost - of-Living adjustment for periods after 1982 is paid for by the 
Commonwealth of Massachusetts . 

DISABILITY RETIREMENT : The Massachusetts Retirement Plan provides 2 
types of disability retirement benefits: 

Ordinary Disability: 

El igibility : Non-veterans prior to age 55 with 10 years of 
service or veterans with 10 years of creditable service prior to 
reaching maximum retirement age, who become totally and 
permanently disabled by reason of a non-job related disability . 

Retirement Allowance : Equal to Lhe accrued retirement benefit 
as if the member was age 55. If the member is a veteran, the 
benefit is 50% of the member's final rate of salary during he 
preceeding 12 months, plus an annuity based upon accumulated 
member contributions plus credited interest. If the member is 
over age 55 he or she will receive not less than the 
superaunuation allowance to which he or she is entitled. 
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SECTION XI (Continued) 

SUMMARY OF PLAN PROVISIONS 

Accidental Disability: 

Eligibility: Applies to members who become permanently and 
totally incapacitated for further duty as a result of a personal 
injury suslained or hazard undergone while in the performance of 
dulies. There are no minimum age or service requirements. 

Retirement Allowance: 72\ of salary plus an annuity based on 
accumulaled member contributions, with interest. In addition, a 
dependent allowance of $450 per year subject to Cost-of Living 
increases granled by the legislature, per dependent child, up to 
age 18, 21 if a full time student, with no age limitation if the 
child is mentally or physically handicapped. The total 
allowance is not to exceed 100\ of pay . (75% for members hired 
after 1987) 

ACCIDENTAL DEATH 

Eligibility: Applies to members who die as a result of an 
occupational injury or if the member was retired for accidental 
disability and the death was the natural and proximate result of the 
injury or hazard undergone on account of which such member was 
retired. 

Allowance: An immediate payment equal to the accumulated deductions 
at the time of death, plus a pension equal to 72% of current salary 
and payable to the surviving spouse, dependent children or the 
dependent parent, plus a supplement of $312 per year, per child, 
payable to the spouse or legal guardian until all dependent children 
reach age 18 or 21 if a full time student, unless handicapped. 

DEATH AFTER ACCIDENTAL DISABILITY RETIREMENT 

If the member's death is from a cause unrelated to the condition for 
which the member received accidental disability benefits, the spouse 
will receive an annual allowance of $3,000 until remarriage or death. 

DEATH IN ACTIVE SERVICE : 

Eligibility: At least 2 years of service 

Allowance: An immediate allowance equal to that which would have 
been payable had the member retired and elected Option C on the day 
before his or her death. For death occurring prior to the member's 
superannuation retirement age, the age 55 and age 45 benefit rates 
are used, respectively for Group 1 and Group 4 members. 
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SECTION XI (Continued) 

SUMMARY OF PLAN PROVISIONS 

For members with at least 2 years of service at death, the surviving 
spouse receives an additional allowance equal to the sum of $1440 
per year for the first child and $1080 per year for each additional 
child. 

METHODS OF PAYM~ 

An employee may elect to receive his or her retirement allowance in 
one of 3 optional forms of payment 

Option A: Total annual allowance, payable in monthly installments, 
commencing at relirement and tetminating at the employee's death. 

Option 8: A reduced annual allowance, payable in monthly 
installments, commencing at retirement and terminating at the death 
of the employee, provided, however, that if the total amount of the 
annuity portion received by the employee is less than the amou~t of 
his or her accumulatrd deductions, including interest, the 
difference or balances of his accumulated deductions will be paid to 
the member's beneficiary of choice. 

Option C: A reduced annual allowance, payable in monthly 
installments, commencing at retirement, and al the death of the 
retired employee, 2/3 of the pension payable to the member's 
designated beneficiary (who may be the spouse, child, parent, 
sister, or brother of the employee) for the life of the 
beneficiary. If Lhe beneficiary pre-deceases the retiree, Lhe 
benefit payable increases (or pops-up) to the amount which would 
have been payable under Option A. Option C is not available to 
accidental disability recipients. 

ALLOCATION OF PENSION COSTS: If an employee's total creditable 
service was partly earned by employment in more than 1 municipality, 
authority of state agency, (thus more than one retirement system) 
the cost of the ''pension portion" is allocated between the different 
systems pro rata based on the employee's service within each 
retirement syslem . 
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SECTION XII 

GLOSSARY OF TERMS 

ACIUARIAL_ACCRUED LIABILITY 

That portion of the Actuarial Present Value of pension plan benefits 
which is not provided by future Normal Costs or employee 
contributions. It is the portion of the Actuarial Present Value 
attributable to service rendered as of the Valuation Date. 

ACTUARIAL ASSUMPTIONS 

Assumplions, based upon past experience, used to predict the 
occurrence of future events af(ecting the amount and duration o( 
pension benefils, such as: mortality, withdrawal, disablement and 
retirement; changes in compensation; rates of investment earnings 
and asset appreciation or depreciation; and any other relevant items . 

ACTUARIAL COST METHOD {or FUNDING MEIHODl 

A procedure for allocating the Actuarial Present Value of all past 
and future pension plan benefits to the Normal Cost and the 
Actuarial Accrued Li~bility . 

ACTUARIAL GAIN OR LOSS (or EXPERIENCE GAIN or LOSS) 

A measure of the difference between actual experience and Lhat 
expected based upon the set of Actuarial Assumptions, during the 
period between two Act uarial Valuation dates. 

N.Q.t.e.: The effect on the Accrued Liability and/or the Normal Cost 
resulting from changes in the Actuarial Assumptions, the 
Actuarial Cost Method or pension plan provisions would be 
described as such, not as an Actuarial Gain {Loss). 

ACTUARIAL PRESENT VALUE 

The dollar value on the valuation date of all benefits expected to 
be paid to current members based upon the Actuarial Assumptions and 
the terms of the Plan. 

AMORTIZATION PAYMENT 

That portion of the pension plan appropriation which represents 
payments made to pay interest on and the reduction of lhe Unfunded 
Accrued Liability. The Unfunded Liability as of January 1, 1987 is 
amortized separately from each Actuarial Gain or Loss or change that 
goes to make up the Unfunded Accrued Liability in subsequen years . 
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SECTION XII (Continued) 

GLOSSARY OF TEBMS 

ANNUITY SAVINGS FUND 

The fund in which employee contributions plus interest credited are 
held for active members and for terminated members who have not 
withdrawn their contributions and are not yet receiving a benefit 
{inactive members). 

ANNUITY R~SERVE fUND 

The fund into which total accumulated deductions, including 
interest, is transferred at the time a member retires, and from 
which annuity payments are made. 

COMMONWEALTH'S PENSION LIABILITY FUNQ 

The fund into which is paid the appropriation made by the 
Commonwealth in accordance with the most recent Funding Schedule 
plus any additional appropriation as recommended by the Governor. 

COST OF BENE~ 

The estimated payment from the pensiot. system for benefits for the 
fiscal year. This is the minimum amount payable during the first 
ten years of the Funding Schedule . 

EXPENSE FUND 

The fu nd into which the appropriation for administrative expenses is 
paid and frotn which all such expenses are paid . 

FUNDING SCHEDULE 

The schedule based upon the most recently approved actuarial 
valuation which sets forth the amount to be appropriated to the 
pension system, excluding administrative expenses, in accordance 
with Section 22C of M. G.L . Chapter 32 . 
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SECTION XII (Continued) 

GLOSSARY Of TERMS 

Governmental Accounting Standards Board 

NORMAL COST 

Total Normal Cost is that portion of the Actuarial Present Value of 
pension plan benefits which is to be paid in a single fiscal year. 
The Employee Normal Cost is the amount of the expected employee 
contribulions for the fiscal year. The Employer Normal Cost is t:he 
difference between the total Normal Cost and the Employee Normal 
Cost. 

PENSION BENEFIT OBLIGATION 

The portion of t:he Actuarial Present Value attributable to past 
service in accordance with the Projected Unit Credit cost method as 
stipulated by GASB Statement Number 5. 

PENSION FUND 

The fund into which amounts from the Commonwealth's Pension 
Liability Fund are transferred and from which pension benefits are 
paid . 

PENSION RESERVE FUND 

The fund which is credited with all amounts set aside for the 
purpose of meeting future pension liabilities, including excess 
interest earnings. On January 12, 1988, this became the 
COfTUllonweallh's Pension Liability Fund . 

SPECIAL FUND FOR MILITARY SERVICE CREDIT 

The fund which is credited with amounts paid by the Commonwealth 
equal to the amount which would have been contributed by a member 
during a military leave of absence as if the member had remained in 
active service. In the event of retirement or a non-job related 
dealh, such amount is transferred to the Annuity Reserve Fund. In 
the event of termination prior to retirement or death, such amount 
shall be transferred to the Pension Fund. 

UNFUNDED ACCRUED LIABILITY 

The excess of the Actuarial Accrued Liability over the Assets. 
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