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Teachers Retirement Association 
State of Minnesota 

As requested by the Board of Trustees of the Fund, we have made an actuarial valuation 
of the Fund ns of June 30, 1980, in accordance with the provisions of Minnesota Stat­
utes, Section 356.20 to 356.23. TI1e results of our analysis are presented in the fol­
lowing report: 

Liabilitv for Annuities. Table 1 summarizes the census of annuities in force showing 
for each type of annuitant the number, annual amount and the present value of annuities. 
Tne present value was calculated using the 1971 Group Annuity Mortality Table for males 
set back 8 years with an interest assumption of 5%. 

The liability for annuities shown in Table 1 are as follows: 

Summarv of Liability for Annuities 

Post-Retire~ent Investment Fund 
Variable Annuity Fund 
Disability Benefits 
1915 Law Annuities 
Survivcr·Benefits 

Total 

$ 418,018,376.81 
336,416.48 

13, 714 , 386. 96 
64,489.39 

2,609,725.40 
$ 434,743,395.04 

Liabilitv for Prior Service. Table 2 summarizes the census of active members and Table 
• 3 the census of inactive 111.embers. These are shown separately for the Haste and Coordin­

ate:d Grou? with e:ach of these groups separated according to the benefit plan election 
in E:ffE:ct as of the date of this valuation. The accrued liabiU ty for prior service for 
each of t°:1E:se groups, exclusive of any participation in the Variable Annuity Fund, has 
been determined as follows: 

Summary of Liability for Prior Service 

Actiye ~1errbers 
Full Formula 
Forner Partial Formula 
Partial Formula 

Total 

I nae ti ve }~embers 
Full Formula 
Partial Formula 

,.. 

Basic 
$373,381,932 

89,299,663 
462,490 

$L~63, 144,085 

$ 17,350,074 
1,435,804 

$18,785,878 

Total accrued prior service liability 

IHlOWN At-Ill f l01 I 

Coordinated 
$ 972,146,737 

364,394, 305 
3,397,070 

$1,339,938,112 

$ 

$ 

3Li, 392 , 884 
f), 879 ,225 

41,272,109 

$1,863,140,184 
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Teachers HetirefT!ent Association 
State bf Minncsotn 

The accrued prior service liability has been determined using the entry age nor~al 
cost method. The assuried rates of death,disability and withdrawal are shown in 
Table 4. It was assumed that individual salaries would increase at the rate of 
3.5% each year. An interest assumption of 5% was used. 

Assets of the fund. Table 5 summarizes the assets and current liabilities of the 
Fund. As required by Section 11.25 Subd. 12(e), the Post-Retirement Investment 
Fund participation is adjusted to equal the required reserve for annuities being 
paid frora that Fund. This is accomplished by establish.ing a pseudo-asset referred 
to as an ar..nuity stabilization account arriounting to $15,731,611. As required by 
Section 356.20 Subd. 5, the deferred yield adjustment account, ar:_ounting to 
$5,520,989 is shmm as an asset. This account represents realized losses incurred 
in the disposition of debt securities. Bonds are shown at amortized cost. Common 
stocks are shown at cost. The cost of common stocks is reduced by $2,438,454 as 
recognized unrealized depreciation. The market value of these stocks was $26,379,320 
more than cost. 

Unfunded Liabilitv. The difference between the actuarial liabilities and the assets 
available for funding these liabilities is the actuarial deficit or unfunded liabil­
ity. The following tahle compares these amounts as of June 30, last year and this 
year. The liability for benefits payable from the Variab>le Annuity Fund is assumed 
to be equal to the participation in such fund included with.the assets. 

Re qui re a :\e s e n·e s For : 
Post-~etire2ent Investment Fund 
Vari&b le Annuity Fund 
Other :umui ties 
Accrued Prior Service 

Total Actuarial Liabilities 

I 
Assets in Excess of Current Liabilities 

Unfunded Liability 

Funding Ratio 

6-30- 79 
$ 375,820,651 

59,771,327 
13,687,679 

1,630,894,]19 
$2,080,173,976 

$1 , 0 6 Ll , 2 3 7 , 84 2 

$1,015,936,134 

51.2% 

6-30-80 
$ 418,018,377 

63,574,082 
16,388,601 

1,863,140,184 
$ 2 , 361 , 121 , 2 4 lt 

$1,232,115,128 

$1,129,006,116 

52.2% 

During the yeE!r unfunded liabilities increased by $113,069 ,982·. An analysis of the 
causes of this increase is presented in the appendix to the report. 

SROWN ANO non 
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Teachers Retirement Association 
State of Minnesota 

Normal Support Rate. Current statutes provided for equal employer and employee 
contributions of 8. 5% of salary for the Basic Group and 4 .5% for the Coordinated 
Group. The entry age normal cost was determined as follows: 

Basic 
Full Formula 
Former Partial Formula 
Partial Formula 

Aggregate 

Coordinated 
Full Formula 
Former Partial Formula 
Partial Formula 

Ag?;regate 

15.94% 
16.60 
14.85 

8.94% 
9.41 
8.27 

· 16 .09% 

9.05% 

Tnese entry age normal cost rates were used in the determination of the accrued 
liability for we~~ers under a formula plan. 

Administrative Expense. The cost of administration of the Fund during the year 
amounted to $978,100. This represents 0.10% of the current annual payroll. 

Additional SupP('rt Rate. An additional employer contribution of 3.05% of salary is 
provided by statute to acortize the actuarial deficit. The fol1owing table shows 
for this year and last year the computations of the additional support rate required 
to amortize the actuarial deficit by June 30, 2009: 

(a) Unfunded Liability 
(b) Annual Cost to Amortize by 2009 
(c) Current J\.nnual Payroll 
(d) Additional Support Rate. (b) / (c) 

6~30-79 
$1,015,936,134 

66,088,103 
899,989,326 

7.34% 

6-30-80 
$1,129,006,116 

74,565,790 
971,670,262 

7.67% 

Interest at the rate of 5,~ on the current unfunded liability amounts to $56,450,306 
or 5.81% of the current annual payroll. 

It is apparent that the additional support rate provided by statute is inadequate. 

- -----.. --

BROWN AND FLOH 
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Teachers Retlrement Association 
State of Minnesotn 

Incoae From Investments. Income from investments earned during the year, and 
not allocated to the Post-Retirement Investment Fund or Variable Annui.ty Fund, 
amounted to $62,589,685. This represents a return of 9.51% on the mean assets 
in excess of current liabilities excluding participation in the Variable Fund 
and the Post-Retirement Investment Fund. This includes realized gains of 
$11,069,796 on sale of stocks. Interest at the rate of 9.50% was credited to 
members accumulated deposits. 

Respectfully submitted, 

BROWN AND FLOTT 
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Teachers Retirement Association 
State of Minnesota 

TABLE l 

SUMMARY OF CENSUS OF ANNUITANTS 

Type of Annuitv Number Annual Amount Present Value 

Annuities Payable from Post Retirement Investment Fund 

1. Service Retirement Annuitants 
as of 6-30-79 

2. 

3. 

4. 

5. 

net adjustments made in 6-30-79 bal. 
granted during year 
terminated by death 
expired 
cancelled 
as of 6-30-80 

Beneficiaries of Deceased Members 
as of 6-30-79 
granted during year 
expired 
as of 6-30-80 

Beneficiaries of Deceased Annuitants ----·-----------
as of 6-30-79 
transfer from type 1 
expired 
as of 6-30-80 

Section 136.82 Su2Elemental Annuities 
as of 6-30-79 
terminated by death 
granted during year 
as of 6-30-80 

Section 354.59 Allowances and 354.581 
as of 6-30-79 
expirations 
as of 6-30-80 

8671 

701 
195 

3 
2 

9172 

112 
8 
8 

112 

349 
51 

40 
360 

126 
3 

17 
140 

Increases 

6. Section 11. 25, Subd. 12 1978 Benefit Increases -----· 
a6 of 6-30-79 
expira"t i.ons 
as of 6-30-80 

Total 6-30-79 MPRlF 9258 
Total 6-30-80 !--1PRIF 9784 

BROWN AND FLOTT 

$30,596,386.19 $351,002,781.57 
- 222.92 

4,079,835.90 
548,088.12 

2,661. 8!• 
9,868. ~-Q_ 

$34,115,380.41 $392,753J999.73 

$ 

$ 

$ 

$ 

$ 

381,724.08 $ 3,824,834.68 
48,867.48 
19,882~44 

410,709.12 $ 4,304,232.42 

971,924.52 $ 6,249,938.48 
193,644.72 
93,844.44 

1,071,724.80 $ 6,931,914.88 

65,563.08 $ 756,158.77 
706.68 

___ 1_5 ....... , _3 3 8 . 2 8 
$ 80,194.68 $ 923,154.20 

$ 671,281.08 $ 4,961,540.93 
4 7, ~-~-~ ]~ 

.$ 623,457.72 $ ,.,497, 758. 57 

$ 8 7 6 t O 2 5 . (1 8 $ 9,025,396.96 
16 ~~~2.~ 

$ 859, le 5 7. H, $ 8,607,317.01 

$33,562.904.63 $375,820,651.39 
$37,160,CJ2J.89 $418,018,376.81 
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Teachers Retirement Association 
State of Minnesota 

TABLE 1 (Cont'd) 

SUMMARY OF CENSUS OF ANNUITANTS 

Tvpe of P...nnui tv Number Annual Amount Present Value 

Annuities Pavable from Variable Annuity Fund 

7. Serv_i~e ~etirement Annuitants 
as of 6-30-79 
net adjustoent in 6-30-79 balance 
granted during year 
as of 6-30-80 

Other Annuities and Benefits 

8. Disability Annuit~nts 
as of 6-30-79 
returned to teaching· 
granted during year 
terminated by death 
transfers to type 1 
as of 6-30-80 

9. Survivors Benefits 
as of 6-30-79 
granted during year 
terminated 
as of 6-30-80 

10. 1915 Law Retirement Annuitants 

as of 6-30--79 
terminated by death 
as of 6-J0-80 

11. Section 354, I+}!_, Subd._ 5 Increases 
as of 6-Jl~-79 
terminated by death 
as of 6-30-80 

67 

22 
89 

174 
4 

53 
16 

7 
200 

117 
8 

10 
115 

15 
5 

10 

12. Section 11.~SL Subd. 12 1978 Benefit Increases 
as of 6-30-79 
expirations 
as of 6-10-HO 

ftn.l""l..\.&1111.1 ._._If"\ l"lr\TT 

$ 16,000.71 
+ 1,454.61 

7,544.92 

$ 215,552.28 

$ 25,000.24 $ 336,416.48 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

787,792.80 $ 11,162,908.47 
9,063. 2l1 

270,162.84 
52,352.1 .. 0 
36,682.92 

959,857.08 $13,566,424.00 

203,183.38 $ 2,207,462.52 
27,760.20 
10,259.52 

220,684.56 $ 2,552,049.75 

22,140. 21.. $ 
7, 53.l. 2Q_ 

14,609.04 $ 

97,720.57 

64,489.39 

3,600.00 $ 16,053.12 
1,200.00 
2,400.00 $--- 10,715.04 

16,591.56 $ 
784.92 

15, 80-ii-.(14 $ 

219,587.76 

205,638.61 
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At 6-30-79 

?,ew Entrants 
To Inactive 
Separation with Re fund 
Deaths 
Disability Retirement 
Service Retirement 

At 6-30-80 

At 6-30-79 

To Inactive 
Separation with Re f:.md 
Deaths 
Disability Re ti rem2nt 
Service Retirement 

At 6-30-80 

At 6-30-79 
Separation with Refund 

At 6-30-80 

Total at 6-30-79 

'fotal at 6-30-80 

Teachers Retirement Association 
State df Minnesota 

TABLE 2 

SUMMARY OF CENSUS OF ACTIVE MEMBERS 

BASIC GROUP 

Number 
Annual 
Payroll 

2,719 

28 
3 

·8 
7 

12 
199 

2,518 

689 

7 

13 

669 

4 
0 

4 

3,412 

J,191 

Full Formula 

$ 5 2 , 8 48 , 2 5 4 

$52,646,809 

Former Part Forrnu la 

$15,054,532 

$15, 683, 431 

Partial Formula 

$ 91,372 

$ 96,910 

$67,994,158 

$68, 427, 150 

COORDINATED GROUP 

Number 

49,494 

7,786 
1,506 
4,156 

56 
32 

388 

51,142 

11,322 

46-
237 

9 
9 

52 

10,969 

132 
11 

121 

60,948 

62,232 

Annual 
Payroll 

$615,765,120 

$675,448,216 

$ 213 , 9 48 , 8 8 0 

$225,408,523 

$ 2,281,168 

$ 2,386,373 

$831,995,168 

$ 90 3 , 2 43 , 112 · 

7 



At 6-30-79 

From Active 
Separation with Refund 
Deaths 
Service Retirement 
Write-offs 

At 6-30-80 

At 6-30-79 

From Active 
Separation witlt Refund 
Deaths 
Service Retirement 
Write-offs 

At 6-30-80 

Total at 6-30-79~ 

Total at 6-30-80 

Teachers Retirement Association 
State of Minnesota 

TABLE 3 

SUMMARY OF CENSUS OF INACTIVE MEMBERS 

Number 

634 

3 
28 

0 
27 

3 

579 

17 

7 
0 
0 
0 
0 

24 

651 

603 

Basic Group 

Projected 
Annuity 

Full Formula 

Partial 

$1,875,568 

$1,866,091 

Formula 

$ 136,339 

$ 187,438 

$2,011,907 

$2,053,529 

Coordinated Group 

Projected 
Numbc r Annuity 

13,084 

1,506 
181 

8 
20 

2,289 

12,092 

795 

46 
31 

2 
2 

Lil 

765 

13,879 

12,857 

$5,724,914 

$6,172,656 

$1,089,199 

$1, 3116 ,<JOS 

$6,814,113 

$7,519,561 
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20 
25 
30 
35 
40 
45 
50 
55 
60 

Teachers Retirement Association 
Stete 6f Minnesota 

TABLE 4 

ASSUMED RATES OF DECREMENT USED IN 
VALUATION OF FORMULA PLAN BENEFITS 

Death 

.000405 

.000457 

.000544 

.000684 

.000916 

.001295 

.002000 

. 0037 54 

.006480 

Disability 

.000380 

.000500 

.000560 

.000645 

.000820 

.001105 

.001735 

.003560 

.C06320 

. · Assumed age at retirement 62 

Withdrawal 

.177 
•. 146 
.116 
.085 
.055 
.024 

• · .001 
.001 

· .001 

Post Retirement Mortality - 1971 Group Annuity Mortality Table for males 
set back 8 years. 
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Teachers Retirewent Association 
State of Minnesota 

Table 5 

ASSETS AND CURRENT LIABILITIES 

A. Assets 

B. 

c. 

Deposits in banks .. 
Accounts Receivable: 

. . . . . ··• . 
Accrued members' contributions . 
Accrued employers' contributions .. 
Minnesota Variable Annuity Fund 
Department of Education .... 
Other ......... . 

$ 

Ace rued in te rest on investments . . . . . . . . . 

776,677.77 

5,767,887.52 
18,817,270.24 

184,291.41 
471,626.43 

6,871.97 
8 , 0 77 , 80 3 . 9 7 
1,610,974.17 

327,549,441.36 
Dividends on stock, declared but not yet received 
Investment in bonds at amortized cost. 
Investment in common stocks at cost ..... . 
Short term investments ........ . 
Deferred Yield Adjustment Account ... . 
Recognized unrealized appreciation in stocks 

279,392,833.88 
111,782,164.60 

Participation in MPRI Fund-Admitted Value ..... . 

,S,520,989.10 
(2,438,454.21) 

418,018,376.81 
6 3 , 5 7 4 , 0 81. 80 

17,077.45 
Participation in Minnesota Variable Annuity Fund 
Equiprr.ent at cost, less depreciation 

Total Assets .......... D •• 

Current Liabilities 
Accounts Payable: 

Annuity payments . . . . . . . . . . 
Accrued expenses . . . . .'• . . . . . 
'Minnesota Post-Retirement Investment 
Investment Purchases in process. 

Fund 

Total Current Liabilities . . . . . 

Assets in Excess of Current Liabilities . 

.. $1,239,129,914.27 

. . $ 

. $ 

11,870.06 
79,648.48 

553,780.56 
6,369,486.32 
7,014,785.42 

$1,232,115,128.85 

10 



Teachers Retirement Association 
Statee ·of Minnesota 

APPENDIX TO VALUATION REPORT 

ACTUARIAL P.SALYSIS OF CHANGE IN UNFUNDED LIABILITIES 

As indicated in the report of actuarial valuation, during the current year the un­
ftmded liability increased by $113,069,982. The causes of this increase may be 
summarized as follows: 

Increases: 
Actuarial loss - salary increases 
Contrihution defici~ncy 
Actuarial loss - ancillary benefits 

Decreases: 
MPRIF - Mortality gain 
Actuarial gain - Pre-Retirement Terminations 
Actuarial gain - investment income 

Net Increase 

$134,376,283 
20,269,804 

660,961 

25,845 
11,708,319 
30,502,902 

$113,069,982 

As required by Section 356.215 Subd. 4, in calculating the accrued prior service 
liability it is nssumed that salari~s increase each year at a rate of 3.5%. In the 
p·ast year salaries actually increased at a rate of 12.4%. • This departure from the 
assumed rate increased the deficit by $134,376,283. 

For purposes of this report it is assumed that minimum contributions are the sum 
of the entry age normal cost, 5% interest on the unfunded liabilJty at the begi.nn-Ing 
of the year, and administrative expenses. J\.c tual employee and employer cont rihu tions 
were $20,269,804 less than this required amount. 

Ancillary benefits include disability, surviving spouse, surviving children and 
1915 lm,· annuities in force. The cost of these benefits in the current year was 
$660,961 r.10re tlrnn expected. 

°' Annuitants receiving benefits from the Post-Retirement Investment Fund experienced 
mortality less favorable than expected resulting in an actuarial gai.n of $25,845. 
This arr.aunt i.s transferred to the basic fund from the Post-Retirement Investment 
Fund. 

Members termi.nntc<l service prior to retirement at a rate r,reater tltnn expected, 
releasing required reserves. This resulted in an actuarial gain of $11,708, 31.9. 

In computing required reserves it is assumed that investment income would he earned 
at the rate of 5% per annum. The actual income from investments exceeded the income 
required to maintain reserves on this basis by $30,502,902. 

A-1 



• Teachers Retirement Association 
State of Minnesota 

SUMMARY OF BENEFIT PROVISIONS 

1. Normal Retirement Benefit 

a. After attainment of age 65, or at-tainment of age 62 with 30 years service. 

b. Benefit based on average of highest consecutive 5 years earnings and years 
of service. 

c. Benefit percentages of average salary per year of service. 

Basic 
Coordinated: 

2.0% for first 10 years, 2.5% thereafter 
1.0% for first 10 years, 1.5% thereafter 

(These percentages are reduced by one-half for each year of 
participation in the partial formula groups) 

2. Late Retirement Benefit 

a. Annuity determined as for normal retirement considering service and earnings 
to actual retirement. 

3. Early Retirement Benefit 

C-1 

a. After attainment of age 55 and completion of 10 years of service or after com­
pletion of 30 years of service. 

b. Annuity determined as for normal retirement considering service and earnings to 
actual retirement and reduced by½ of 1% for each month between actual retire­
ment date and normal retirement date less 1/4 of 1% for each month after actual 
retirement and attainment of age 60. 

c. After completion of 10 years service member may elect a deferred -annuity to 
commence any time after attainment of age 55. The annuity is determined as 
for early retirement and increased by compound interest from the date service 
terminated to the date annuity payments begin. Interest will be at rate of 
3% after 19 80. 

4. Disability Benefit 

a. After attainnent of age 50 and completion of 5 years of service or after com­
pletion of 10 years of service. 

b. Annuity dctermfned as for normal. retirement considering service and earnings 
~to actunl retirement wlth ~o reduction because of ngc. 

c, BaRic group nll.'11uJern receive additional benefit haseu on thd r nge at the time 

of retirc111cnL. This benefit is graded from $5 monthly for age 64 to $50 monthly 
for ages 55 and under. 



Teachers Retirement Association 
State of Minnesota 

5. Pre-Retirement Death Benefit 

a. A refund of member's contributions with interest; or 

b. After attainment of age 55 and completion of 20 years of service or after 
completion of 30 years service - an annuity payable to a surviving spouse 
for life: or 

c. For basic group members after completion of 18 months of service an annuity 
payable to a surviving dependent spouse equal to 30% of the members salary 
in the last year plus 10% for each dependent child. 

6. Other Separation Benefits 

a~ A refund of rr.ember's contributions without interest 

BROWN ANP flOTT 
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Teachers Retirement Association 
State of Minnesota 

SCHEDULE OF TOTAL RF.S·ERVES REOUIRED JUNE 30, 1980 

1. For Post-RL·ti n~ment J11vestment Funcl Participation 

2. For Variable Annui tv Fund Participants 

3. For Active -:1emhers 

4. For Inactive 11embers 

5. For Other AnnuitRnts 

a. 1915 Law Retirement Annuities 

b. Disability Annuities 

c. Widow's Annuities 

d. Surviving Children's Annuities 

Total 

Total Required Reserves 

Certification 

$ 418,018,376.81 

6 3, 5 7 4 , 0 81. 80 

1,803,082,197 .oo 

60,057,987.00 

$ 

64,489.39 

13,714,386.96 

2,529,697.37 

80,028.03 

16,388,601.75 

$2,361,121,244.36 

The above e~1ibit has been prepared in accordance with the provisions of 
Section 356.20. The required reserves for formula benefits have been 
computed in accordance with the entry age normal cost method. 

Respectfully submitted, 

BROWN AND FLOTT 

;J_,4;f i . Jftitl: 
Robe rt F. Flott 

,.. 

November 24, 1~80 
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