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Board of Directors
Minne sota State Retlrernent Systern
529 Jackson Street
St. PauI, Minnesota 55101

Gentlernen:

We are pleased to transrnit herewith our report on the Actuarial Survey
(Investigation and Valuation) of your Retirernent Systern rnade as of June
30, 1971.

Pursuant to Contract No. E-8154, under which this survey was authorized,
the actuarial valuation was carried out on the basis of a 3 -l lZTo interest
rate assurnption and on the bases of the other actuarial assurnptions devel-
oped during the course of the current actuarial investigation carried out as
of June 30, 197I and covering the experience of the mernbers during the
preceding three and one-ha1f years. AIso, in accordance with the above
noted contract, we utilized the entry age norrrlal cost rnethod of funding to
deterrnine the unfunded accrued liabittty of the Systern

Contract No. E-8I54 authorized a second valuation to be carried out on the
basis of a 4% lnterest assurnption and the other assurnptions developed dur-
ing the current investigation. The results of the "4% valuation" will be sub-
mltted in a separate actuarial report.

'\ffe hereby certify that the actuarial valuation of the Minnesota State Retire-
ment Systern rnade as of June 30, 1971 was carried out on the the basis of
accepted actuarial rnethods and procedures and in accordance with the pro-
visions of Minnesota Statutes 1967, Chapter 356. The results of that valua-
tion indicate that the contributions required frorn the ernployees and frorn
the State under Minnesota Statutes 1967, Chapter 352, as presently con-
stituted are adequate to. provide the beneflts that will be paid frorn the Systern

We look forward to the opportunity of discussing this report with you at your
convenience.

Very truly yours,

COATES, HERFURTH & ENGLAND
Consulting Actuarie s

RH L:th
H. Little , F .S .

.\



REPORT ON

ACTUARIAL SURVEY

.qL TH.E

MINNESOTA STATE RETIREMENT SYSTEM

AS OF

JU\E 30, tgTr

3-IIZO/O INTEREST RATE ASSUMPTION

SECTiON I

INTRODUC TION

Minnesota Statutes 1967, Chapter 356, Section 35 6.21, Subdivision 3,

requires that an actuarial survey be carried out at the close of the fiscal

year ending in 1967 and each fourth year thereafter. This report contains

the results of the actuarial survey that was carried out as of June 30, l97l

in cornpliance with thls reguirernent of the State law-

The actuarial survey rnay, by definition, be divided into the following

two principal phases:

I . Phase I - Actuarial Investigation

This phase of the survey consists of an analysis of the experience

of the rnernbers during the period since the last investigation with

respect to rates of separation frorn active service and. salary pro-

gresslon scales for active rnernbers and rnortality rates arnong
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retired rnernbers . l-his analysis perrnits the actuary to develop

appropriate assurnptions with respect to each of these contingen-

cies for use in the valuation phase of the suryey. The last such

lnvestigatlon was carried out as of Decernber 31, 1967 .

Phase II - Actuarial Valuation

This phase of the survey consists of cornputing the actuarial assets

and liabilities of the Systern on the basis of the actuarial assurrrp-

tions developed during the course of the investigation together

wlth the specified 3-llZ% interest rate assurnption.

The Executive Director of the Systern furnished us with 54,708 IBM

punch cards containing detailed ernployee inforrnation on all rnernbers who

were actively ernployed as of June 30, l97I or who had terrninated frorn

actlve ernployrnent during the three and one-half years under investigation.

In addition, the Executive Director furnished us with 5 ,ZZ9 IBM punch cards

containing detailed inforrnation on all retired rnernbers who were receiving

benefits as of June 30, 1971 or who had died during the three and one-haIf

years under investigation. We were also furnished various listings and tab-

ulations of ernployee data

The Executive Director and his staff are to be cornplirnented on the ac-

curacy and cornpleteness of the aforernentioned data.

The following Section II of this report sets forth the results of the act-

uarial investlgation and Section III sets forth the results of the actuarial val-

uation. The schedules contained in Section IV at the end of thls report set

forth ln detail the actuarial assurnptions developed during the course of the

lnvestigatlon and the schedules required by law.
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SECI-ION iI

RESULTS OF AC TUARIAL iNVESTIGATION

In order to carry out an actuarial valuation of the assets and liabilities

of your Retirement Systern the actuary rnust first adopt assurnptions with

respect to the following iterns:

l. Interest earnings that will be realized on the fund over many years

ln the future.

Z. The relative increases in the salary of a rnernber frorn the date of

the valuation to the date of separation frorn active service.

3. The rnortality rates to be experienced arnong persons retired for

age and service.

4. The rnortality rates to be experienced arnong persons retired for

disability.

5. The probabilities of rnernbers separating frorn active service on

account of:

a) Withdrawal without vesting - i.e., withdrawal with refundrnent

and withdrawal prior to cornpletion of ten years of service.

b) Death

c) Disability

d) Age and Service Retirernent

'W'e have exarnined the experience of the rnernbers of your Retirernent

Systern during the three and one-half year period ending June 30, 1971. W'e

set forth in the following paragraphs of tJ.ls Sectlon a discussion of the iterns

enterlng into the investigation.
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INTEREST RA TE

Your Retirernent Law requires that the actuarial valuation be carried

out on the basis of a 3-l /ZTo ir.;terest rate assurnptlon.

SAI,ARY SCALES

For the purpose of deterrnining the present value of future contributions

as well as the present value of future benefits, salary scales are prepared

to rneasure the relative increases in salaries that rnernbers will experience

as they advance in age toward retirernent. These salary scales are based

on average salaries developed separately for rnales and fernales by age and

length of service. Frorn such averages, index nurnbers are developed which

reflect the increases in salary that a rnernber could expect to receive over

hls future working lifetirne. It should be noted that salary scales developed

ln the rnanner just described reflect only increases due to rnerit, prornotion

and service. Theydo not reflect across the board increases due to infla-

tlonary pressures.

An exarnination of the data developed as of June 30, 1971 shows t].at the

salary scales adopted as of Decernber 37, 7967 continue to be approprlate.

Accordingly, the salary scales developed as of Decernber 31, 1967 were ap-

plled in the current valuation rnade as of June 30, l97l ,

The salary scales are set forth in detail in Schedule I at the end of this

report.
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MORTALITY AFTER AGE AND SER\ruCE RETIREMENT

The following schedule shows a cornparison of the deaths which actually

occurred arnong rnernbers retired for age or service and the nurnber expect-

ed by the rnortality table currently in use which is referred to as the 1937

Standard Annuity Mortality Table:

MORTALITY AFTER AGE
AND SERVICE RETIREMENT

Male

Fernale

Total

Actual Deaths

469

29.0

669

Deaths Expected by
1937 Standard Annuity

Mortality Table

48Z-

zz2

7lr

During the period that we have served as Actuary for your Systern we

have rnade three investigations into the rnortality experience of retired lives

covering the periods January 7, ]961 to Decernber 3I, 1964, January I, 7965

to Decernber 3I, 1967 and the current investigation period, January l, 1968

to June 30, I971. Since the results for the current lnvestigation period show,

for the first tirne, fewer actual deaths than those expected by the 1937 Stand-

ard. Annuity Mortality Table we do not feel that a change in the rnortality as-

surnption should be rnade at this tirne pending confirrnation of thls trend by

a later investigation.

Another deterrent to a change in rnortality assrrrnptions applicable to re-

tired lives lf such change ultirnately proves to be prernature relates to the
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fact that annual adjustrnents in payrnents frorr_ the MAFB Fund rnust be

based on the rnortality assurnptions then applicable under the Systern. A

strengthening of the rnortality assurnption would, of course, increase the

arnount of reserves required to support the benefits being paid. For exarnple,

we estirnate that a change to the 1971 Group Annuity Mortality Tab1e, the

rnost recently published table based on the experience of retired lives,

would increase the reserves for benefits under MAFB Fund by roughW a%

assurning that the 3-l /ZTo interest assurnption is retained. Since rnortality

irnprovernents will, sooner or later, have to be reflected by a change in as-

surnptions we respectfully suggest that your Board call the problern to the

attention of the Legislative Retirernent Study Cornrnission with the sugges-

tlon that the Cornrnission rnay wish to suggest legislation which would require,

or at least permit, a systern to transfer additional funds to the MAFB Fund

to cover reserve increases which result frorn a strengthening of the rrror-

taility as surnption .

In the light of the foregoing factors, we recornrnend the continuation of

the 1937 Standard Annuity Mortatity Table as the basis of the rnortality after

age and service retirernent assurnption.

MORTALITY AFTER DISABILITY RETIREMENT

You are currently using the Cornbined Annuity Mortality Table to reflect

rates of rnortality after disability retirernent. The following table shows a

cornparlson of the actual deaths with those expected by the Cornbined Annuity

Mortality Table:
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MORTA LITY AFTE R DISABILITY RE TIREMENT

MaIe

Fernale

Total

Actual Deaths

4T

t.5

56

Expected Deaths
Cornbined Annulty
Yortality Tablg

t3

!
t9

Although the experience shows that the actual rates of rnortality after

disability retirernent are higher than those which were assurned in the val-

uation, there are less than 200 rnernbers retired for disability and fluctua-

tions can be expected. We therefore recornrnend that the Cornbined Annuity

Mortality Table be continued in use.

RATES OF SEPARATION FROM ACTIVE SERVICE

The results of the lnvestigation with respect to rates of separatlon frorn

active service are surnlnarized in the following table. The rrOld Expected

Separations't are based on the rates developed as of Decernber 31, 1967

whlch were used in the valuations of your Retirement Systern as of Decern-

ber 3I, 1967, 1958 and 1969. The'rNew Expected Separations'r are based

on the rates developed by the current investigation covering the experience

of your rnernbers frorn January 1, 1968 through June 30, 197I.
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SUMMARY OF. AC TUARIAL INVES TIGATION
WITH RESPECT TO RATES OF SEPARATION

FROM ACTIVE SERYICE

MaIe
tr.ernale

TotaI

Male
Fez'na1e

Total

Male
Fernale

Total

Male
Fernale

Total

*Based on

Actual Separations

zr4z9
3.,7-8-o

6rzo9

358
tl3

47t

74
34

I08

824
549

rold,'
Expected

S.eparations

rrNewil

Expected
Sepa.ration s

zr5l7
3, 830

6r347

354
137

49L

I r373
a

years of service.

'W ithd rawal'W ltho ut Ve sting-",'

2,517
3, 830

6,347

Death

428
t59

587

Dis.ability Re tir enSg nt

69
44

69
44

4ge and Service Reti-ment

710
499

ll3 tI3

824
549

11373 l,Z0g

experience of rnernbers after cornpleting 3
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WITHDRAWAL WI'IHOU T VESTING

'W'e received inforrnation on those ernployees who terrninated service

and received a refundrnent, those that terrninated ernployrnent with less

than ten years of service but who have not yet received a refundrnent, and

those who terrninated service with rnore than ten years of service and who

have not yet received a refundrnent. Since rnernbers rnust cornplete ten

years of service before acquiring a vested right in their benefits, we corn-

bined the terrninations with refundrnent and the terrninations with Iess than

ten years of servlce without refundrnents for the purpose of developing with-

drawal rates

The wlthdrawal of rnernbers wlth less than three years of service has

a relatively rninor financial effect on the fund and, a1so, the experience of

rnernbers prlor to cornpletion of three years of service is not representa-

tive of the experience of rnernbers that will ultirnately receive disability and

service retirernent benefits frorn the Systern. We, therefore, develop with-

drawal rates on the basis of the experlence of rnembers after cornpletion of

three years of service.

The results

as of Decernber

DEATH

of

3l

the investigation show that the withdrawal rates developed

, 1967 are appropriate for continued use.

The results of the investigation show that the old probabilities of death

in active servlce for both rnale and fernale rnernbers produce more "expected'l

deaths than actually occurred. The rates of rnortality used for the current

valuation reflect about l6To lower rnortality than the oId rates.
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DISABILITY

The results of the investigation show that the rates of disability devel-

oped by the Decernber 3I, 1967 investigation are appropriate for continr.red

use.

AGE AND SERVICE RETIREMENT

Rates of age and service retirernent are probably the rnost irnportant

slngle elernent developed during the course of an actuarial investlgation.

The liability for age and service retirernent benefits depends to a large ex-

tent on the ages at which such benefits cornrnence.

The results of the investigation indicate that the rates of age and serv-

lce retirernent developed by the Decernber 31, 1967 investigation are no

longer appropriate. The rates of age and service retirernent used for the

current valuation reflect the actual experience and are about l4qo higher

than the old rates.

- l0-
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RECOMMENDATIONS ON ACTUARIAL ASSUMPTIONS

. Based upon our study and analysis of the inforrnation developed by the

actuarial lnvestigation of the actual experience of your rnernbers during

the period January 1, I968 to June 30, 1971, we respectfully rnake the fol-

Iowing recorrlrnendations with respect to the actuarial asstrrnptions to be

used for the actuarial valuations to be carried out cornrnencing with the cur-

rent valuatlon carried out as of June 30, I971 which is discussed in the fol-

lowing Section III of this report:

l. In order to cornply with your Retirernent Law, the actuarial val-

uations should be carried out on the basis of a 3-llZ% interest

rate as surnption .

Z. 'W'e recornrnend the continuation of the 1937 Standard Annuity Mor-

tality Tab1e for the rnortality after age and service retirernent

a s surnptlon .

3. We recornrnend the continuation of the Cornbined Annuity Mortality

Table as the basis of the assun'rption for rnortallty after disabillty

retirernent.

4. 'We recornrnend the continuation of the salary scales developed by

the Decernber 31, 1967 investigation which are set forth in the at-

tached Schedule I 
"

5. We recornrnend the adoption of the rates of separation frorn active

service developed by the current lnvestigation. These rates of

separation frorn active service are set forth in the attached

Schedules Z and 3 and reflect no change in the rates of separation
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I

due to withdrawal without vesting and disability retirernent, a

reduction in the rates of separation due to death and an increase

in the rates of age and service retirernent

Minnesota Statutes 1967, Chapter 356 require an analysis of the effect

of the changes in actuarlal assurnptions. For convenience, this inforrnation

appears in Section III of this report which deals with the results of the val-

uation.

-t2-
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SECTION III

RESULTS OF ACTUARIAL VALUATION

The contract under which this valuation was authorized specifies that

the actuarial valuation be carried out on the basis of a 3-1/Z% interest rate

assurnption and upon the actuarial assurnptions developed during the course

of the actuarlal investigation carried out as of June 30, 1971 and surnrnarized

ln Section II of this report. We were also instructed to carry out the act-

uarial valuation on the basis of an entry age norrnal cost rnethod of funding.

The current valuation was carried out in accordance wlth the stlpulations

contained in the aforernentioned contract.

Section 35Z.lZ of the Minnesota Statutes 1969 was arnended during the

I97l session of the Legislature to provide benefits to the surviving spouse

of rnernbers who die in active service after becorning eligible to retire. This

arnendrnent was, of course, reflected in the current valuation.

The Executive Director furnished us wlth a financial report setting

forth the assets and liabilities of the fund as of June 30, 197I. No physical

audit of these assets was rnade by us and our calculations are based upon

the financial report as subrnitted.

The entry age normal cost rnethod of funding requires the deterrnination

of the leve1 contribution rate which, if contributed on behalf of all new ern-

ployees frorn the dates of ernployrnent to the dates of separation frorn serv-

ice, will be adequate to provide all of their benefits. Under this funding

rnethod, the unfunded accrued liability is taken as the total Iiabl1ity of the

-t3-
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Systern for benefits earned in the past as

less the assets on hand, less the present

tions and less the present value of future

trlbutlons .

well as those earnable in the future,

value of future ernployee contribu-

State entry age norrnal cost con-

In order to develop the entry age norrrral cost contribution rate for new

employees, we carried out a cornplete valuation of active rnernbers as of

June 30, l9?l who were ernployed during the preced.ing four and one-ha1f

yea: period. The results of these calculations indicate that the total entry

age norrnal cost rate amounts to 5 .77T0 of salary.

Ernployees are required by Iaw to contribute 3To and, accordingly, the

Statets share of the entry age norrrlal cost contribution rate arnounts to 2.77%.

We expect the entry age norrnal cost rate to rernain fairly stable unless there

ls a change in ernployrnent practices or in the Retirernent Law.

The law requires that the State rnake the following contributions to the

Fund with respect to rnernbers contributing at a 3To rate:

(l) A t'rratchingrr contribution equal to 3% of the rnernbersr partici-

pating salarles, and

(Zl An 'radditional'r contribution equal to one-third of mernberst con-

tributions, or Ilo of participating salary. (fne addltional contribu-

tlon was reduced frorn L-L/Z% to l% of participating salary effective

July 1, 19?0. )

'We have been advised that it is the intent of the Minnesota Legislature

to pay the 'tadditionalr' contributions referred to above for a limited tirne

only.
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The Accounting Balance Sheet shown on the following page was furnished

by the Executive Director.

' The Actuarial Balance Sheet shown on the page following the Accounting

Balance Sheet srrrnrnarizes the results of the valuation. It \Mil1 be noted that

ln the current valuation we have continued to rnake provision for adrninistra-

tive expenses arnounting to .l9% of salaries.
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MINNESOTA STATE RETIREMENT SYSTEM

ACCOUNTING BALANCE SHEE 1-

AS OF
JUNE 30, 1971 

-
ASSETS

Cash in office
Deposits in banks
Short terrn investrnents (at cost)
Accounts receivable:

a) Accrued ernployee contributions
b) Accrued ernployer contrlbutions
c) Employee back payrnents
d) Invest4nent rnaturitles and sales
e) Other

Accrued interest in investrnents
Dividends declared & payable, but not yet
Investrnent in debt securities at arnortized
Investment in equities at cost
Equiprnent at depreciated cost
Prepaid postage
Participation in MAr.B Fund
Defe rred Yield Adjustrnent Account
Deferred Charges to Future Participation

Total Assets

LIABILITIES
Tacounfs payable:

a) Annultie s

b) Survivor Benefits
c) Annuitant deposits
d) Accrued expenses
e) Overpaid dlvidends
f) Security purchases

Suspense Itern:
a) Unredeemed 6-yr.

(cancelled by State

received
Co St

in the MAI'B Fund

LIABI LiTIES AND RESERVES

and prepaid postage

warrants
Auditor)

$ ?.5.00
17z,95Z .17

t,944,729.08

z4g ,149 .60
334,095 .17
27,453.63

4tz,z95 .37
6,328 .06

1.,032,52I .51
167,711.5I

68,264,I33 . lo
39 ,493, I l5 . l3

5,992 .43
2,000 .00

45,982,892 .26
t15,073.51
50z,3go .15

$_158,713, 857 .58

I ,606 .7O
2,608 .97
t,386.45

z8,o35.t5
1,L45 .17

I o5, 890 .88

3,495 .88

r44,169 .Zo

43 ,7I8 , 503 .03
318, 3o4.Oo

45,982,892 .26
68,047 ,499 .04

5O2,39 o. t5

8f58, 19Z, GBB .48

$I58,71.3, 857 ._68

Total liabilitie s

RESERVES'.ffiyee contribution reserve
Survivor benefit reserve
Reserve for participation in MAFB Fund
State contribution reserve
Annulty stabilization reserve

Total reserYes

Total liabilitie s and re s erYe s
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t.

MINNESOTA STATE RETIREMENT SYSTEM

ACTUARIAL BALANCE SHEET
AS OF

JUNE 30, 1971

ASSE TS

Assets on Hand frorn Accounting Balance Sheet:
a) Participation in MAFB Fund
b) Alt other Assets

Present Va1ue of Ernployees t Future
Contributions (3% of Participating Salary)

Present Value of State Future Contributions
Applicable to:

a) Entry Age Norrnal Cost
(2.77% of Participating Salary)

b) Unfunded Accrued Liability
(Balance of 3To "Matching" Con-
tribution Ie s s .L9To for Operating
Expenses or .04T0 of Participating
Salary)

c) Unfunded Accrued Liability
(Portion to be funded by "Additional"
Gontribution)

4. TOTAL ASSE TS

LIABILITIES

Current Liabilities frorn Accounting Balance Sheet
Present Value of Earned and Earnable

Benefits Payable to Presently Active Mernbers:

$ 45,982,892.26
ltz,730,955 .42 $l58 ,713,857 .68

51 ,3I O ,Z9Z .00

$ 56,609,835.00

817,471.00

20,280 774.93 77 ,709,0gl .93

$297 ,732,23t .6t

t44,t69.20

$t ga ,895,659 .oo
16,575,350.00

3t ,6tg,5g3.oo
4,997,508.00 248, 088, I I0 .00

z rl57,0I l .00

to7,714.00
5,625 .00 2,270, 350 .00

426,015.00

45,485,282 .41
3I8.304.00

$z9?,?3?:z3r 4

z.

3.

5.
6.

8.

9.

$

7.

a) Retirernent Benefits
b) Disability Benefits
c) Refundrnents due to death or

withdrawal
d) Surviving Spouse Benefits

Present Yalue of Benefits for Deferred
Annuitant s:

a) Retirernent Benefits
b) Refundrnents due to death or

withdrawal
c) Benefits already authorized

Present Value of Refundrnents to forrner
rnernbers without vested rights

Benefits Payable frorn MAFB Fund:
a) Reserve for Participation
b) Annuity Stabilization Reserrre

I0. Present Value of Survivor Benefits

II. TOTAL LIABILITIES

$ 45 ,982,892.26
502,390 .t5
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The Actuarial Balance Sheet is a convenient device to present the

results of an actuarial valuation. The following cornrnents are intended

to assist you ln your understanding of the iterns contained in the Actuarial

Balance Sheet.

Itern I shows the assets on hand and was taken directly frorn the Account-

ing Balance Sheet.

Itern 2 shows the present value of rnernberst future contributlons re-

qulred by law equal to 3% of the rnernbers I salaries .

Itern 3 shows the present value of State future contributions to the Systern.

'We have divided the present value applicable to the State's contributions as

follow s:

Item 3(a) The portion attributable to the Statets share of the total

entry age normal cost contribution of 5.77% of rnernberst

salaries. After deducting the rnernbersr share of 3%, the

Staters share of the entry age norrnal cost contributlon

arnounts to Z .77T0 of rnernbe rs I salarie s .

Itern 3(b) The portion attributable to the balance of the Staters

ltrnatching" 3% contribution ( .Z3To of rnernberst salaries

less .19% which is allocated for operating expenses)

. which ls being used to pay a portlon of the Staters share

of the cost.

Itern 3(c) The portion attributable to the Statets "additionaltr

contrlbution. On the basis of the annualized salaries

payable as of June 30, 1971, the I% "additional'' con-

tribution arnounts to approxirnately $Z,583, 000.00 per

-t8-
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year and the full arnount of the contribution will arnor-

tize the $20,280,774.93 shown in Itern 3(c) in a little

over nine years. The 1evel annual contribution required

to arnortize $ZO,280 ,774.93 over tlne 25-1lz year period

ending on Decernber 3 L, L99 7 is $1 , 166, 555 .00.

Item 5 shows the current liabilities and was taken directly frorn the

Accounting Balance Sheet

Itern 6 shows the actuarially cornputed present value of all benefits

earned to June 30, I97l and earnable after that date that will be paid frorn

the Systern to presently active rnembers.

Itern 7 shows the actuarially cornputed present value of all benefits pay-

able frorn the Systern to rnernbers who have terrninated service with vested

benefits .

Itern 8 shows the actuarially cornputed present value of refundrnents

that will be paid frorn the Systern to rnernbers who have terrninated service

without ve sted benefits .

The total of $45 r982r892.25 shown for Itern 9(a) represents the value

of benefits payable frorn the MAFB Fund to MSRS retirees and rnaybe re-

lated to a cornputed present value on the basis of a 3-I /Z% interest assurrrp-

tlon and the I937 Standard Annuity Mortality Table of $45,036,704 ($43r158'003

for retirernent benefits and $l,8?8,701 for disability benefits).

The Annuity Stabilization Reserve of $502,39O.I5 shown in ltern 9(b)

was created by the Legislature in 197I to control the fluctuation of benefits

payable frorn the MAFB Fund.
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CONCLUSIONS

. In a Retirernent Systern such as yours where both the benefits and

contributions are specified in the Retirernent Law, the rnajor purpose of

an actuarial valuation is to deterrnine whether or not the prescribed con-

tributions are adequate to provide the benefits that wiII ultirnately be paid

under the Systern. The results of the current valuation show that the ben-

efits to be provided under the Systern can be financed by the 3{o rnernberst

contributions and the Staters 'trnatch ing" 3% contributions plus the Slatets

"additional" 1% contribution for approxirnately nine years.

-20-
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SECTION I\T

REQUIRBD EXHIBITS

Minnesota Statutes 1967 , Clnapter 356, requires, in Section 356.20,

Subdivision 4(1), that the actuary of the Systern prepare an exhibit setting

forth certain specified inforrnation with regard to the Systern as of the val-

uation date, including "Reserves Required'r under the Systern. In an earlier

conference with representatives of the Staters Ernployee Retirernent Systernrs

Interirn Cornrnission, we were advised that "Reserve Required't, as con-

ternplated in the aforernentioned statute, rnay be defined as the actuarially

cornputed present value applicable to a specified benefit reduced by the act-

uarially cornputed present value of any portion of the total entry age norrnal

cost contribution under the Systern which is applicable to the specified ben-

efit .

The exhibit required by Section 356.20, Subdivision 4(1) of Minnesota

Statute s 1967, Chapter 356, is presented on the following pages of this Sec-

tion IV and we hereby certify that the Reserves Required set forth therein

have been cornputed in accordance with the Entry Age Norrnal Cost (Ievel

Norrnal Cost) basis in the rrranner outlined in the definition referred to above.

-zl-
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MINNESOTA STATE RETIRtrMEN'I SYSTEM

EXHIBIT REQUIRED BY MTNNESOTA STATUTES tg67 , CHAPTER 356,
SECTION 356.20, SUBDIYISION 4(I )

AS OF
JUNE 30 , 197 t

ASSETS AND UNFUNDED ACCRUED LIABILITYAssets
I . Cash in.office
2. Deposits in banks
3. Short terrn investrnents (at cost)
4. Accounts receivable:

a) Accrued ernployee contributions
b) Accrued ernployer contributions
c) Ernployee back payrnents
d) Investrnent rnaturities and sales
e) Other

Accrued interest in investrnents
Dividends declared & payable, but not yet received
Investrnent in debt securities at arnortized cost
Investrnent in equitie s at cost (Market Value $44,5I4,062.001
Equiprnent at depreciated cost
Prepaid postage
Participation in MAI'B Fund
Deferred Yie1d Adjustrnent Account
Deferred Charges to Future Participation in the MAI'B Fund

TOTAL ASSETSl,n.

$ 25.00
l7z,952 .77

1,944,729 .08

z4g,t49 .60
334,095.17
27,453.63

4tz,z95 .37
6,328.06

I ,032,52I .51
t67 ,711 .51

68,264,t33.to
39 ,493, I 15 . l3

5,992 '43
z, 000 .00

45 ,982,892 .26
I16,073.5r
502,390.15

$l5B ,7r3,857 .68

8I 7,471 .00

280,774.93

$ zr ,099,245 .93

$t79.,812,t03.6t

I ,606.70
?,608 .97
1,386.45

28,O35 .t5
t,t45 .17

105, Bg0 .88
3,495 .88

$ t44,1 69 .zo

$179,667 934.41

I

li
I

fc.,"r.nt

Unfunded Accrued Liability

ll5. Unfunded Accrued Liability to be funded by portion of
State ts 3To rrMatching Contribution" in excess of

I Statet s share of entry age norrral cost contribution
I and Operating Expenses
16. Unfunded Accrued Liability to be funded by Staters
. 'rAdditional'r contribution
I
I,]7. TOTAL UNFUNDED ACCRUED LIABILITY

ITE. TOTAL ASSETS AND UNFUNDED ACCRUED LIABILITY
I

CURRENT LIABILITiES AND RESERVES REQUIRED

Liabilitie s

,lP. Accounts Payable:
I a) Annuitie sI 6) Survivor Benefits

c) Annuitant depo sits
I d) Accrued expenses
I e) Overpaid dividends and prepaid postage

f) Security pur cha s e s
p20. Suspense Itern
I,2I. TOTAL CURRENT LIABILITIES
Reserves Required
ZZ. Tota1 Reserves Required per attached schedule

,23. TOTAL CURRENT LIABILITIES AND RESERVES REQUIRED
lNot": Accurnulated contribr,rtign-s-,-wi!h-oqt-interes-t, of-rnelnb-e-rs not yetI retired arnounted to $43,7I8,603.03 as of Jrine 30, 1977.

' -zz-

$

z0

$

$tz9,gtz,to3.6t_

3-t / z%
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MINNESOTA STATE RETIRtrMENT SYSTEM

DETERMINATION O F RESERVES REQUIRED
AS OF

JUNE 30, I97I

Benefits For:

Pre sent Value
of

Benefits

I . Active Merrbers:

z.

3.

a) Retirernent Benefits $194 ,895 r 659 .00
b) Disability Benefits L6,575,350 .00
c) Refundrnents due to

death orwithdrawal 3l ,619r593.00
d) Surviving Spouse Benefit s 4,997 

' 
508 . 00

Deferred Annuitants Z ,ZTO ' 
350 .00

Forrne r Mernbers'Without
Vested Rights

Survivors

Benefits Payable frorn
MAFB Fund:

a) Reserve for Par-
ticipation

b) Annuity Stabili zatiort
Re se rve

Total

426,0I6.00

3t 8, 304 .00

(r) lzl

Present Value
of Applicable

Portion of
Norrnal Cost
Contribution

(3)

Re serve s
Required
(1) - (z)

7B,068,438.00
10,218,382.00

z7 ,385 ,264.oo
z rz48 ,044 .0o

$t t 6 ,Bz7 ,zzt .oo
6,356, 968 . oo

4,234,329 .oo
z,749,464.00

2,270, 350 .00

426,O 16.00

318,304.004.

5.

6.

45,982,892.26 45,982,892 .26

5O2,390 .15502,390 .15

$zgt , 588, o 62 .41 $ltz,9zo,tz8.oo $I z9 ,66't ,934.41

-23-
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Minnesota Statutes 1967 , Chapter 355, requires, in Section 356.

Subdivision 4lZ) and (3), that there be subrnitted annually an analysis

Systernrs incorne and deductions frorn incorne with increases in total

ZO,

of the

re-

serves reguired being specifically referred to as a deduction frorn incorne.

The exhibit required by Section 356.20, Subdivision 4lZ) and (3) is presented

on the following page of this Section IV. Iterns of lncorne and deductions

frorn incorne with the exception of increases in total reserves required

were taken directly frorn staternents prepared by the Executive Director.

Inasrnuch as any excess of "incorne'r over trdeductions frorn incorne'r

must be equal to the reduction in the Unfunded Accrued Liability of the

Systern over the period covered by the analysis, we have confirrned that

fact in Itern 13 of the exhibit.

-24-
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MiNNESO'IA STAT'E RETIREMENT SYSTEM

EXHIBIT REQUIRED BY MINNESOTA STATUTES
SECTION 356.20, SUBDIYISION 4(Z)
EIGHTEEN MONTHS ENDING JUNE

1967, CHAPTER 356,
and (3)

30, rgTt

ANALYSIS OF INCOME AND DEDUCTIONS F'ROM INCOME

t.

z.

3.

INCOME

Frorn Ernployees

-

Ernployee contributions
Ernployee accrued contributions receivable',
Ernployee coptributions accounts receivable .

Frorn Ernployers
---Ernpl6yAr co nt ribution s

Ernploye r additional contributions
Ernployer accrued contributions receivable'l

Frorn Inve strnents
Inte?e=t-oilGbt securities (net)
Dividends on corporate stock
Prerniurn on bonds called
MAFB Fund incorne

Other Revenues

--Tnierest 
on back payrnents by ernployees

Ernployer payrnents in lieu of interest
Adjustrnent in prior year benefit payr-nents
Unclairned benefits cancelled into fund
Gain on sales/transfers of securities
Deferred yield adjustrnent account
Annuity Stabilization re serve

$154,638,169.68
r79 ,667 ,934.41

$I0, z0z ,363.49
465,815.38

19 ,684.07

l0,zo9 ,399 .9I
3,927 ,3ZZ .79

658,Z9o .lZ

5 ,239 , 682 .31
I,767 ,230.66

1 ,484.52
3,903,5ZZ.9l

27 ,486.27
452.96

4,972 -39
523.38

tsz ,482 .67
I Z8 , 813 .28
502,390.15

$32, I 99 ,9t 6.66

7 ,4lz,9IZ .64
45,869 .04

tz7 ,93O .64

z 1488,262 .99
t0g, 4go.gz
469,899 .55
57,81 I .80
32 r4Z1 .78

584,449 -26

4,616.06

25,029 ,7 64.73

$36,363,129.4r
836,487 .25

836,487.25

3-t I z1o

ln.

6.

5. TOTAL INCOME

DEDUCTIONS FROM INCOME

Benefits
-----ReTir erne nt be ne fit s

Survivor benefits
Interest paid - deaths & cornpulsory retirees

Refundrnents

---TeTI-EEviceCoverage by other systerns
Ernployee deaths
Annuitant deaths
Erroneous deductions

I ,.

8 . Operating Expense s

9.ffi

-mterest 
transferred to TRA Fund

I0. Increase in Total Reserves Required

Reserves Required 5-30-71

Unfunded Accrued Llability lZ -31 - 69
Unfunded Accrued Liability 6-30 -71

1I . TOTAL DEDUCTIONS FROM INCOME

IZ. EXCESS OI. INCOME OVER DEDUC'IIONS FROM INCOME

I3. REDUCTION IN UNFUNDED ACCRUED LIABILITY:
$27

?.1
,934,733.18

-25 -
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Minnesota -statutes 1967, Chapter 356, requires, in Section 356.20 ,

Subdivision 4(4), that there be subrnitted. annually an analysis of changes in

the rnernbership of the Systern. Section 356.21 , Subdivisions 4 ar,d 5, re-

qulres inforrnation with respect to the annual payroll and annual annuities

of the rnernbers of the Systern as well as certain lnforrnation with respect

to average ages . The exhibit required by Sectior- 356.20, Subdivision 4(41,

Section 356.z1, Subdivislon 4(6), and Section 356.2I , Subdivlsion 5(9) and

(I0) is presented on the following pages of this Section IV. A11 of the in-

forrnation was taken directly frorn an exhibit prepared by the Executlve

Director.
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MINNESOTA STATtr RETIREMENT SYSTEM

EXHIBiT REQUiRED BY MINNESOTA STATUTES 7967, CHAP'IER 356,
SECTION 356.20, SUBDTVISTON 4(4), SECTION 356.21, SUBDIVTSTON 4(6) AND

SECTION 356.2I , SUBDIVISION 5(9) AND (IO)
EIGHTEEN MONTHS ENDING JUNE 30, I97I

COVERED EMPLOYEE STA TEMENT

ACTIYE EMPLOYEES:

Active at January I , 1970

New Entrants, 1lll70 - 6/30/71

TOTAL:

Less Separations frorn Active Service:

Refundrnent:

Separation with a Vested Right to a
deferred annuity:

Separation with neither refundrnent
nor right to a deferred annuity:

Disability

Death

Service Retirernent

NUMBER ANNUALTZED PAYROLL'K

36 ,40 6

9 ,832

46,238

6,366

67

1,835

50

225

s6s

$246,842,443 .40

53,834, 305 . oo

29 ,5O0,467 .0O

563,220 .00

8,146,787.00

391 ,9 64.00

I , 686, 379 .00

4 ,366, 2 09 . 00

TOTAL SEPARATIONS: 9,109

Active at June 30, l9?1 ' 37,lzg $258,3581553.00

* Actual salary was given in previous reports. The actual salary for active ernployees
at t/t/70 was $20t,375,594.94.

AVERAGE ENTRY AGE OF NEIM EMPLOYEES

For the Year Male F.ernale Average of Total
t966 3r.4 z6.t z8.z

t967 32.0 28.7 Zg .5

1958 3r.5 27 .4 Z8.g

1969. 3t . r 26.8 28 .z

t I t l7o - 6/30171 32 .7 z8 .L Zg .7
Average age at entry into State service for a1t active ernployees at June 30, I971:

Average Male 33.3
Average Fernale 31.7
Total Average 32.0
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ANNUITANT STATEMENT

(I) SERVICE RBTIREMENT ANNUITANTS:

Receiving at January I, 7970

'New

TOTAL:

Reduction s:

Deaths

Receiving at June 30, I9lt

(Z) DISABLED EMPLOYEES:

Receiving at January l, 1970

New Disabllitie s

TOTAL:

Reduc tion s:

Deaths

Di sabilitie s Re cove r ed

TO TA L:

Receiving at June 30, l97l

Receiving at January I , 1970

New

TOTAL:

Reductions:

Deaths

Receiving at June 30, 1977

B. Spouses Receiving a Survivor Benefit:

Receiving at January I , 1970

No New Additions

Reductions:

Widow Deaths

Receiving at June 30, 1971

-?8-

NUMBER

3,469

543

4,072

z7l

3,741

t74

5Z

zz6

z6

Z

z8

r98

tzz
t8

740

6

134

ANNUAL ANNUITY
BENEtrIT PAYABLE

$4, 070 ,557 .44

733,3!6.9.6

$4, 803 ,gt4.40

339 ,828.48

$4,464,085.92

$ 147 ,884.80

57 ,733.80

205,618.50

2.5,806.64

2,562 .84

28,369 .48

777 ,249.72

ANNUAL ANNUITY
BENEF'IT PAYABLE

$ 97 ,?,06. oo

LP,807 .84

It3,013.84

4,367 .04

108, 546. 8o

3t,307 .64

I ,550 .00

zg ,7 47 .64

$

$

(3) WIDOWS RECEIVING AN ANNUITY OR SURYIVOR BENEFIT:

A. Beneficiaries of Retired Ernployees Receiving an Optional
or Reversionary Annuity:

NUMBER

35

33



-z-

NUMBER

(4J CHILDREN RECEIVING A SURYIVOR BENEFIT:

Receiving at January I, 1970

No New Additions

Reductions:

Deaths

780.00

780 .00

Receiving at June 30, l97l 0 $ .00

(5) DIiFERRED ANNUITANTS: (Left State Service before reaching retirernent age)

ANNUA L SURVIVOR
BENEFIT PAYABLE

ANNUAL ANNUITY
BENEr.IT PAYABLE

$326, BzB.58

48,69t .44

$zts,57o .tz

16,875.60

$ess ,694.52

Receiving at January I, 1970

New Retirernents

TOTAL:

Reductions:

Deaths

Receiving at June 30, 1971

NUMBER

503

88

59t

s65

26

Average Age at Reti-re-rnent oJ New Service Annuitants

YEAR AVERAGE RETIREMI'NT AGE

Cblendar Year - 1967
Calendar Year - I968
Calendar Year - 1969
LIL/70 -6/30170 - r970

Fiscal Year - l97l 55 years I

AVERAGE Age at Retirernent of all Existing Service Annuitants:

66 years Z rnonths

66 year s
67 years
66 years
56 years

rnonths
rnonth s

I rnonths

4
z

-?o _



Section 356.21 , Subdivision 4 of the Minnesota Statutes 1967 requires

an analysis of the increase or decrease in the unfunded Iiability that occurred

since the last valuation. The exhibit shown on the following pages of this

Section IV contains the inforrnation required by Section 356.21, Subdivision

4(1), (z), (3), (4) and (5).
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MINNESOTA STATE RETIREMENT SYSTI'M

EXHIBIT REQUIRED BY MINNESOTA STATUTES 1967, CHAPTER 356
SECTION 356.21, SUBDIVISION 4(r), (z), (3), (4) and (5). 

EiGHTEEN MONTHS ENDING JUNE 30, I97I

I. Unfunded Accrued Liability Decernber 3I , 1969

Z. Change due to current rate of funding and
interest reguirernent (Subdivision 4(4)):

a) Past Service Contribution

b) 3-l I ZTo inte re st requirernent

3. Change due to actuarial gains (-) or
losses (+ ) because of 1970-?I experience
deviations frorn expected (Subdivision 4(3)):

a) Exces s intere st earnings

b) Withdrawals

c) Total Gains

d) Disability retirernents

e) Deaths ln active service

f) Age and Service Retirernents

g) Salary increases

h) Total Losses

4. Change due to new entrants
(Subdivision 4(5))

$2t,934,733

-$4,5zo, oIl

+ I,15I,573 - 3,5I8,438

- 7 r774,733

- 661 ,324

-$2,436,057

+ 46,388

+ IIl,I59

+ 566,570

+ 652,37t

+ 56,428

5. Unfunded Accrued Liability June 30, l97I
cornputed on the basis of the oId plan and
old ac tua rial a s surnptions
(Itern I plus Itern Z plus Itern 3 plus Itern 4) 17 14131164

6. Change due to 1970 Plan Arnendrnent to
provide Surviving Spouse benefits * 2,749 1464

-31 -
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I

I

I

Change due to nel-r a,ctuarial assurnptions
(Subdivision 4(a)):

a) Age and Service retirernent rates

b) Mortality rate s

+$ 85t,4IB

+ 84,200 +$ 935,518

8. Unfunded Accrued Liability June 30,
I97I calculated on basis of arnended
PIan and new actuarial assurnptions
(Itern 5 plus Itern 6 plus Itern 7) zl,o9B,246

It will be noted that the foregoing analysis of the change in Unfunded Ac-

crued Liability frorn Decernber 31, 1969 to June 30, I97l rnakes no reference

to rnortality gains or losses after retirernent for age and service or disability.

The absence of these gain or loss figures frorn the analysis reflects the fact

that a gain or loss frorn rnortality after retirernent will have a bearing on the

arnount of benefits payable frorn the MAFB Fund but will not influence the Un-

funded Accrued Liability of the Systern. 'W-e did rnake estirnates of the rnor-

tatity gain or loss on retired lives for the fiscal years ending June 30, l9tO

and June 30, l97I with the following losses resulting:

Year Ended June 30 Vortality Loss on Retired Lives

$1 t4, ooo

284,000

Z and 3 set forth in detail the actuarial as-

course of the current survey as of June 30,

r970

197r

The following Schedules l,

surnptions developed during the

1971.
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4g.-

z0
zr
ZZ
z3
z4

z5
z6
z?
ZB

z9

30
3l
3Z
33
34

35
36
37
38
39

40
4l
4Z
43
44

45
46
47
48
49

50
5t
5?
53
54

SC}IEDULE I

SALARY SCALES

MaIe

.580

.597

.614

.634

.654

,674
.694
,7 L4

.734

.7 54

.774

.793

.8r0

.826
- 840

.85r

.863

.874

. 883

.892

, g0I
.909
.9 L7

.924
,931

, 938
.g4z
.948
.956
.960

.96s
,97 0

,974
.97 8
.98t

ENGLAND. CoNSULTTNG AcruARtEs
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E ernale

.596

.615

.633

.55r

.669

.687

.7 05

.7 23

.74L

.7 59

.'17 5

.790

.803

.815

.8zg

84r
853
854
874
884

,893
.9oz
.9Il
. 9I9
.926

.933

.939

.945

.951

.957

.963

.968

.973

.977
, 98I
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SCHEDULE I

SALARY SCALES

(Continued)

Male

.984
.:987
.989
.99 L

.993

.994

.995

.997

. 998

.999

1.000
r.000
t. 000
r. 000
r.000

r.000

Fernale

55
s6
57
58
59

60
6I
6z
63
64

65
66
67
6B

69

70

.984

.987

.988

. 990

. 991

.993

.994

.996

.997
,999

t. 000
1,000
r.000
r.000
r.000

r. 000
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SCHEDULE Z

Male Mernbers

Probabilitie s of Se ration frorn Active Service

(Nurnber Separating at Each Age Per I0,000'Working at That Agg)

'W.ithdrawal Death Disability

2,400
2,250
z,0Bo
I,920
1,7 60

lr600
l r47O
1,34O
l,z3o
I,I30

7

7

7

8

I

8

9
t0
ll
IZ

I3
l5
t6
t8
z0

zz
z5
Z7
2g
3Z

35
38
4I
44
48

,040
950
890
830
770

720
680
640
600
560

530
500
480
460
430

410
390
370
350
340

Age and Service
RetirernentAg.

z0
zt
ZZ
z3
z4

z5
z6
Z7
z8
zg

30
3I
3Z
33
34

35
36
37
38
39

40
4t
4Z
43
44

45
46
47
48
49

6

6

7

7

7

z
z
z
?.

z

z
z
z
z
z
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SCHEDULE Z

Male Merrrbers
(Continued)

Probabilities of Separation frorn Active Service

(Nurnber Separating at Each 4gS Per 10,000 Wolking at That Age)

Withdrawal.lg=_

50
5l
5Z
53
54

55
56
57
58
5g

50
6l
6Z
63
64

65
65
67
58
69

70

320
300
zB0
260
240

zL0
170
140

90
40

Death

5Z
57
63
70
77

85
93

l0z
Ill
lz0

r30
r40
I50
r60
r70

180
190
200
?10
zz0

Dis ability

7

I
l0
lz
T4

l7
z0
z3
z8
33

38
45
55
58
87

Age and Service
Retirernent

30
30

40
150
I50
250

1r350

2, 000
1 ,500
1 ,900
2,000
3,95O

1 0, 000
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SCHtrDULE 3

Fernale Mernbers

Probabilities of Separation frorn Active Service

(Nurnber Separating at Each Age Per 10,000'Working at That Ag.)

Ag.

zo
zt
zz
z3
z4

z5
z6
z7
28
zg

30
3r
3Z
33
34

35
36
37
38
39

40
4t
42
43
44

45
46
47
48
49

3, 700
3,550
3,390
3,230
3,070

z,9lo
2,750
z,600
2,430
z rz70

z,lz0
1,97o
I ,82o
1,580
I ,540

I ,410
1,300
l,Ig0
I ,090
l, 000

920
850
780
720
580

630
590
550
530
500

Death

t5
t7
tg
z1
z3

Withdrawal Disability
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Age and Service
Retirernent

I
z
z
z
3

3

4
4
4
4

4
4
4
4
4

8
I
9

It
t3

I
I
I
I
z

4
5

5

6
7

z
z
3
3

3

3
4
4
4
5
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SCHEDULE 3

Fernale Mernber:s
(Continued)

Probabilities of Separation frorn Active Service

(Nurnber Se ratins at Each Age Per I0,000 Working at That Ase

&
50
5l
5Z
53
54

55
56
57
58
59

50
5I
62
53
64

6s
66
57
58
69

70

Age and Service
RetirernentD-isability

5

6

7

I
l0

lz
l5
t8
?,2

z6

31
37
44
5?
51

'Withdrawal

470
440
410
390
360

330
290
?30
I70

90

Death

Z5
z7
30
33
36

39
43
47
5l
56

6I
66
?z
78
83

88
j4

I00
106
t12

50
50

150
150
200
350

I, 100

I ,750
L,450
1,650
1r850
4,700

1 0 ,000
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GVS Minnesota Mernorandum No. ?I-16
March 24, 1972

MSRS VALUATION AS OF JUNE 30, ig7i

The purpoee of this rnernorandum is to discuss the valuation report of the
Minnesota State Retirernent System dated February 4, 1972 which was eubmitted
to the Commission in accordance with Chapter 249 of Minnesota Laws 1967.

The valuation was made using the entry age normal cost method and assurning
3ll2To interest. Since the rnost recent previous report was rnade ae of
December 31, 1969, the current report covers an 18-month period. Both
valuation reports were prepared by Goates, Herfurth and England, Consulting
Actuaries.

This memo contains the following:

1. Statistical and Valuation Data
2. Discuesion of Valuation Results
3. Study of Actuarial Assurnptions
4. Conclusion

1. Statistical and Valuat-ion Data

Results of the valuation reports ae of Decernber 31' I969 and June 30' l97l
are shown for comparative purpoees. FigUree are rounded where trecessary
for simpl.icity of presentation.

As of As of
Decernber 31, 1969 June 30, 1??l

(1) Mernbership

Active Members
Inactive Members
Retired Members
Disabled Members

36,406
7, 905
4, Og4

174

37,129
7 ,759
4,444

198
33Survivors of Deeeased Membere 36

(Zl Payroll and Annuities Pavable

Total Annualized Payroll $ 246.8 Million $ ?58.4 Million
Annuitiee (annual) 4. ? Million 5. I Million
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(3) Valuation Balance Sheet

Accrued Liability $ 154.6 Million
Assets $ t3Z.?Million
Unfunded Accrued Liability

(Deficit) $ 21.9 Million

As of As of
December 31, 1969 June 30, l97I

85. 870

Percent of
Covered
Pavroll

5 .59T0

5.59T0
0.31
0. 19

6. Agolo

5 .597o
0.49
0. 19

6.277o

3'o 7o

3.0
t.5 - 1.0 'r
1.5 - 7. O%

the reafte r.

4.59% *

$ 179.7 Million
$ ts.e.5lwiuio'

$ 21. I Million

88.310

Percent of
Covered
Payroll

5.77T0

5.?7To
0. zg

9'ts
6.25T0

5.77olo
0.47
0. 19

6 .43To

3.0 q,

3.0
1.0
7.0 To

(4)

Funding Ratio (Ratio of
Assets to Accrued Liability)

Norrnal Cost and Fundins Costs

Norrnal Cost

Norrnal Cost
Interest on Deficit
Expenses
Total ('rMinirnurn Contributiont')

Normal Cost
Amortization by 1997
Expenses
Total ("Required Contributionrr)

Statutorv Contributions

Employee
Ernployer Regular
Ernployer Additional
Total Contributions

tr l.5To to June 30, 1970 and L. Oolo

lqyestment Yield (A)

(5)

(6) 4. 46% x

(A) Ratio of investrnent incorne (on an accrual basis) to rnean assets.

'r Excluding assets in Minnesota Adjustable Fixed Benefit Fund.
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Z. Discussion of Valuation Results

The normal cost increased frorn 5.59Toon the previous vaiuation to
5.?7o/o on the current one. The average age of male new entrants during the
18-rnonth period was 32.? cornpared with 3I.l during the prior year; the
corresponding ages for fernales were e8.I and 25.8. The variation in the
entry age norrnal cost method used by the MSRS Actuaries rnakes the norrnal
cost quite sensitive to recent hiring practices, and the increase in entry ages
has produced rnuch of the increase in norrnal cost. Furtherrnore, an arnendrnent
adding benefits for surviving spouses has contributed to the increase.

As will be discussed in Section 3, a study of the actuarial assurnptions
suggested the adoption of rnore conservative rnortality rates and of new retire-
rnent rates which produce a lower average age at retirernent. These new rnor-
tality assurnptions also added an upward pressure on the norrnal cost.

During the l8-rnonth period, the unfunded accrued liability decreased
frorn $21,934,733 to $21,098,246, a decrease of $835, 487. The change in
actuarial assurnptions and the addition of the benefits for surviving sPouses
slowed the rate of funding of the deficit. The MSRS Actuary gives the following
cornplete analysis of the $836,487 decrease:

Decreases:
Arnortization Contribution $3, 518,438
Exces s Interest Earnings
Excess Terrninations

Inc rease s :

L,774,733
66t, 324

$5,954,495

New Entrants $ 56,429
Deviations in Salary Rates 65?,,371
Deviations in Retirernent Rates 566,5?0
Deviations in Death Rates ll l, 169

Deviations in Disability Rates 46,388
Irnprovernent in Benefits 2,749,464
Change in Actuarial Assurnptions 935,618

$5, ll8, o08

Net Decrease $ 836' 487

It should be kept in rnind that the above figures are for an l8-month
period rather than for one year. The last two iterns, which total $3,685,082,
are non- recurring.

The annualized excess interest earnings are about two-thirds of the
gain shown on the last report which appears proper since the current excess
is rneasured frorn 3.SVo rather than f.rorn 3%. The annualized gain frorn terrni-
nations is about 60IoLarger than that on the last report. The annualized loss
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from salary rates is about one-sixth of the corresponding figure on the previous
report.

The losses frorn deviations in death rates and deviations in retirernent
rates should be smaller in future reports since Erore conservative assurnptions
on these factors have been adopted.

3. Study of Actuarial Assurnptions

As required by the statutes, the I97l valuation included a report on a
study of the actuarial assumptions. On account of the change in the date of
the valuation, t-he study covered a period of three and one-half years rather
than four.

The deaths anrong active lives turned out to be slightly over 80% of.
expected. Therefore, a new set of death rates was adopted providing for about
L6'/o Lower rnortality. The actual number of terrninations and disablernents
carne out close to the expected nurnber. The assumed retirernent rates
predicted a nurnber of retirements about 14% too low. Therefore, these rates
were adjusted.

The salary scales, which rrreasure increases frorn longevity, provide
for an annual increase at age 25 of about 3% tor males and Z.6olof.or fernales and
then these rates decrease gradually to about O.3% at age 55. The study indi-
cated no changes in these scales. The MSRS Actuary ernphasizes that these
scales do not include across the board increases.

The survey also contains a discussion of the rnortality arrrong retired
participants. This is the third review of this subject since January 1, Lg6L,
and for the first time, the actual number of deaths felI short of the nurnber
expected with a ratio of 94. Wo. The MSRS Actuary is of the opinion that no
change should be considered until a subsequent study confirrns this trend.
Furtherrnore, since it appears that under the present law, any strengthening
of reserves would result in a decrease in benefits for those already retired,
the MSRS Actuary feels that any changes in actuarial assurnptions should be
deferred until the Comrnission has the opportunity to study this aspect of the
law.

We have already expressed to the Cornrnission staff the opinion that
changes in the reserves for retired lives resulting frorn changes in the assurned,
interest rate or the assurned death rates should not result in an adjustrnent in
the arnount of the retirernent benefits but should require an additional transfer
to the MAFB Fund or a credit against subsequent transfers. Therefore, we
agree with the recommendation of the MSRSActuary.
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4. Conclusion

The I97l Valuation Report filed by MSRS conforrns with the requirements
of Chapter 249, Furtherrnore, this is an excellent Report containing rnuch
useful information and rnuch pertinent discussion.

On page l9 of the Report, the MSRS Actuary concludes: "The results
of the current valuation show that the benefits to be provided under the System
can be financed by the 3fl0 rnembersrcontributions and the Staters rrmatchingrl
3% contributions plus the Staters "additionaltr contribution for approxirnately
9 years.rr In our opinion, this conclusion ie correct.

b-ranklin C. Smith
Associate, Society of Actuaries
GEORGE V. STENNES AND ASSOCIATES
Cornrnis s ion Actua ries
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REPORT ON

ACTUARIAL VALUATION

MINNESOTA STATE RETIREMENT SYSTEM

JUNE 30, I97I

4% INTEREST RATE ASSUMPTION

February 4, l97Z
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t'1'l $
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OFFrcEs tN

SIH Fnnncrsco
DeNven
Pasaoeda

Coeres, HeRTuRTH & Eruolarur>
CoNsuurruG AcruARrES

30I EAST COLORADO BLVD.

PASAoENA, Caut FoRN lA gltot

February 4, l9lZ

TELEPHoN E

AREA CooE 2t3 68t-4455

Board of Trustees
Minne sota State Retirernent Systern
529 Jackson Street
St. PauI, Minnesota 5510I

Gentlernen:

'We are pleased to transrnit herewith our report on the actuarial valuation
of your Retirement Systern rnade as of June 30r'1971 on the basis of a 4To

interest rate assumption. This valuation was authorized under Contract
No . E -8154.

'W'e look forward to the opportunity of discussing this report with you at
your conYenience.

Very truly yours,

COATES, HERFURTH & ENGLAND
ulting Actuaries

Litt1e, E..S.A

RHL:th

I
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REPORT ON

ACTUARIAL VALUATION

OF THE

MINNESOTA STATE RETIREMENT SYSTEM

AS OT'

JUNE 30, t97r

ON THE BASIS OF 4qO INTEREST RATE ASSUMPTiON

The contract under which this valuation was authorized specified

that the actuarial valuation be carried out on the basis of tl. e Systern as

it was constituted on June 30, 1971 using 3-l/ZTo and 4lo intetest rate

assurnptions and the other actuarial assurnptions developed during the

course of the June 30, l97I actuarial investigation. This report sets

forth the results of the 4% valuation. The results of the 3-l/Z% valua-

tion have been subrnitted in a separate report.

In order to develop the entry age norrnal cost contribution rate for

new errtployees, we carried out a cornplete valuation as of June 30 ' 197 I

of active rnernbers who were ernployed during the preceding four and one-

half year period. The results of these calculations indicate that the total

entry age norrnal cost rate arnounts to 5.281o of salary. This rate co!-npares

with a 5.77To rate developed on the basis of a 3-1lZ% interest assurnption.

-t-
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Ernployees are required by law to contribute 3o/o and, accordingly,

the Staters share of the entry age norrrral cost contribution rate arnounts

i z ,z8To.

The law requires that the State rnake the following contributions to the

Fund with respect to rnernbers contributing at a 3% rate:

(l) A "rnatching" contribution equal to 3To of the rnernbersl

particlpating salaries, and

(Zl An 'radditional" contribution equal to one-third of rnern-

berst contributlons, or I To of participating salaries, corn-

rnencing July l, 1970.

We have been advised that it is the intent of the Minnesota Legislature

to pay the'radditional'r contributions referred to above for a lirnited tirne

only.

The Actuarial Balance Sheet shown on the following page surnrnarizes

the results of the valuation. An Accounting Balance Sheet has not been in-

cluded in this report because it would duplicate the Accounting Balance

Sheet included in our report on the 3-ll?To valuation required by law.

-z-
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MINNESOTA STATE RETIREMENT SYSTEM

, ACTUARIAL BALANCE SHEET
AS OF

_ JUNE 30, t97t

4-% INTEREST RATE ASSUMIIION

z.

3.

ASSETS

Assets on Hand frorn Accounting Balance Sheet:
a) Participation in MAFB Fund
b) A11 other Assets

Present Value of Employeest Future
Contributions (3To of Participating Salary)

Present Value of State Future Contributions
Applicable to:

a) Entry Age Norrnal Cost
(Z .ZBTo of Participating Salary)

b) Unfunded Accrued Liability
(Ba1ance of 3% 'tMatching" Con-
trlbution less .79To for Operating
Expenses or .53% oI Participating
Salary)

c) Unfunded Accrued Liability
(Portion to be funded by 'tAdditional'r
Contribution)

4. TOTAL ASSETS

LIABILITIES

5. Current Liabilities frorn Accounting Balance Sheet
5. Present Value of Earned and Earnable

Benefits Payable to Presently Active Mernbers:
a) Retirernent Benefits
b) Disability Benefits
c) Refundrnents due to death or

withdrawal
d) Surviving Spouse Benefits

7 . Present Value of Benefits for Deferred
Annuitants:

a) Retirernent Benefits
b) Refundrnents due to death or

withdrawal
c) Benefits already authorized

8. Present Yalue of Refundrnents to forrner
rnernbers without vested rights

9. Benefits Payable frorn MAFB Fund:
a) Reserve for Participation
b) Annuity Stabilizatior, Reserve

10. Present Value of Survivor Benefits

II. TOTAL LIABILITIES

30,503,88t .oo
4,435,962.00 zz3 , t77 , 17I .00

z,003, 531 .00

to7 ,77 4.00
5,349 .oo

$ 45 ,982,892.26
ll2,73o ,965 .42

$ 44,894,593.00

t0,436,024.0o

(461,942.07]'

$L72,965,eg5.00
l5r17 I ,500.00

$ 45 ,982,892.26
502,390.15

$I5B ,7t3,852.68

59,07 I ,833.00

54,868,674.93

$zlz,6s4,l6s .6t

$ t44,169.20

2,115,594,00

426,016.00

46,485,282.4L
305 , 126.OO

$212,654,365.6L
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I

The Actuarial Balance Sheet ls a convenient device to present the

results of an actuarial valuation. The following cornrnents are intended

to assist you in your understanding of the iterns contained in the Actuarial

Balance Sheet.

Itern I shows the assets on hand and was taken directly frorn the Ac-

countlng Balance Sheet.

Itern 2 shows the present value of rnernbersr future contributions re-

quired by law equal to 3% of the rnernberst participating salaries.

Itern 3 shows the present value of State future contributions to the

Systern. We have divided the present value applicable to the Staters con-

tributions as follows:

Itern 3(a) The portion attributable to the Statets share of the total

entry age norrrlal cost contribution of 5.28% of rnernberst

salarles. After deducting the rnernbersr share of 3To, the

Staters share of the entry age norrnal cost contribution

arnounts to Z .Z8To of rnernberst salaries .

Itern 3(b) The portion attributable to the balance of the Staters

t'rnatching't contribution (.72% of rnernberst salaries less

.19% which is allocated for operating expense).

Itern 3(c) The portion attributable to the State's 'radditionalrt contribu-

tlon. The negative arnount shows that the Statets rnatching

contribution is rnore than sufficient to fund all existing ben-

efits for present rnernbers .

-4-
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Itern 5 shows the current liabilities and was taken directly frorn the

Accounting Balance Sheet .

. Itern 6 shows the actuarially cornputed present value of all benefits

earned to June 30, I97l and earnable after that date that will be pald frorn

the Systern to presently active rnernbers.

Itern 7 shows the actuarially cornputed present value of all benefits

payable frorn the Systern to rnernbers who have terrninated service with

vested. benefits.

Itern 8 shows the actuarially cornputed present

that will be paid frorn the Systern to rnernbers who

without vested benefits

Itern 9 shows the MSRS participation in the MA

shows the present value of survivor benefits.

value of refundrnents

have terrninated service

FB Fund and Itern 10

The three exhibits presented on the following pages of this report are

those which conforrn to the reguirernents of Minnesota Statutes I957,

Chapter 355, Section 356.20, Subdivisions 4(1) , 4(Z) and 4(3), except for

tlre fact that they reflect a 4% interest assurnption rather than the 3-l/2%

assurnption reguired by Chapter 356.

-5-
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MINNESOTA STATE RETIREMENT SYSTEM

EXHIBiT REQUIRED BY MINNESOTA STAI'UTES 1967 , CHAPTER 356,
SECTION 356.20, SUBDMSTON 4(I)

AS OF
JUNE 30, L97I

4% INTEREST RATE ASSUMPTION

ASSETS AND UNFUNDED ACCRUED LIABILITYA s sets
I . Cash in office
Z. Deposits in banks
3. Short terrn investrnents (at cost)
4. Accounts receivable:

a) Accrued employee contributions
b) Accrued ernployer contributions
c) Ernployee back payrnents
d) Investrrrent rnaturities and sales
e) other

5. Accrued interest in investrnents
6. Dividends declared & payable, but not yet received
7 . Investrnent in debt securities at arnortized cost
8. Investrnent in equities at cost (Market Value $44r5141062.00)
9, Equiprnent at depreciated cost

10. Prepaid postage
I l. Participation in MAr.B Fund
l?,. Deferred Yield Adjustrnent Account
13. Deferred Charges to Future Participation in the MAFB Fund

14. TOTAL ASSETS

Unfunded Accrued Liability
15. Unfunded Accrued Liability to be funded by portion of

State's 3% "Matching Contributionil in excess of
Staters share of entry age norrnal cost contribution
and Operating Expenses

16. Unfunded Accrued Liability to be funded by Staters
I'Additional' I co ntribution

I7. TOTAL UNFUNDED ACCRUED LIABILITY
I8. TOTAL ASSETS AND UNFUNDED ACCRUED LIABILITY

CURRENT LIABILiTIES AND RESERVES REQUIRED

Cur r ent Liabilitie s

25.00
l7z,952 .17

1,944,729 .08

?.49,149 .60
334,O95.17
27,453.63

4tz,z95 .37
6,328.06

I ,032,5Zl .51
167,711.51

68,264,t33.lo
39 ,493, I I5 . I3

5,992 .43
2,000 .00

45,982,892 .26
115,073.51
502,390 .t5

$-I58, 7t 3, 857 . 68

$ to,436,oz4.oo

(46t,942.07)

$ 9 ,974,081 .93

$t 68 ,687 ,939 .61

1,605.70
z,60g .97
L,386.45

28,035 . I 5
1,145.17

105,890.88
3,495 .88

$ L44,169 ;20

$168 ,s43,770 .41

$ t oe , 6B't ,939 .61

19. Accounts Payable:
a) Annuitie s
b) Survivor Benefits
c) Annuitant depo sits
d) Accrued expenses
e) Overpaid dividends
f) Security purchase s

20. Suspense Itern

and prepaid postage

$

ZI. TOTAL CURRENT LIABILITIES
Reserves Required
22. Total Reserves Required per attached schedule

2,3. TOTAL CURRENT LIABiLITIES AND RESERVES REOUIRED
Note: Acqurn-ulated con-tributi-on-s,^wiihoqlintergs-t, of^ryemb-e-rs not yetretired arnounted to $43 ,7T8,503.03 as of Jtine 30 , 197L.
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MINNESOTA STATE RETIREMENT SYSTEM

DETERMINA TION OF RESERYES REQUiRED
AS OF

JUNE 30, I97T

4% INTEREST RATE ASSUMPTION

(z)

Present Value
of Applicable

Present Value Portion of Reserves
of Norrnal Cost Required

Benefits For: Benefits Contribution (1) - (Z)

l. Active Mernbers:
a) Retirernent Benefits $172,965,835.00 $ 66,554,265.00 $I06,411,570.00
b) Disability Benefits 15,L7I,500.00 9,254,587.00 5,9t6,913.00
c) Refundrnents due to

death or withdrawal 30,603, BBI .00 26,188,513.00 4r415,368.00
d) Surviving Spouse Benefits 4,435,962.00 | 

'969,061 
.00 2,466,90I .00

(3)(1)

Z. Deferred Annuitants

3. Forrner Mernbers \{ithout
Vested Rights

4 . Survivo rs

5. Benefits Payable frorn
MAFB Fund:

a) Reserve for Par-
ticipation

b) Annuity Stabili zati.oa
Res erve

6. Total

? , tl6 ,594 .00

426,O I 5 .00

305, 126 .00

z rtL6, 594 .00

426,016.00

305, I Z6 .Oo

45,982,892 .26 45,982,892 .26

502,390 .15502,39O .75

$zlz, 5Io, 196.41 $I03,956,426.00 $I58,543,770 .41

- t-
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MINNESOTA STATE RETIREMENT SYSTEM

EXHIBIT REQUiRED BY MINNESOTA STATUTES
SECTION 356.20, SUBDTVISTON 4(2)
EIGHTEEN MONTHS ENDING JUNE

T967, CHAPTER 356,
and (3)

30, t97l
4% INTEREST RATE ASSUMPTION

ANALYSiS O}'INCOME AND DEDUCTIONS F'ROM INCOME

t.
INCOME

Frorn Ernployee s
Ernployee contributions
Ernployee accrued contributions receivable
Employee contributions accounts receivable

Frorn Ernployers
@ntributions

Ernploye r additional contributions
Ernployer accrued contributions receivable

From Investrnents
Interest oniGbt securities (net)
Dividends on corporate stock
Prerniurn on bonds called
MAFB Fund incorne

Other Revenues-----Tnier#E on back payrnents by ernployees
Ernployer paylTrents in lieu of interest
Adjustrnent in prior year benefit payrnents
Unclairned benefits cancelled into fund
Gain on sales/transfers of securities
Deferred yield adjustrnent account
Annuity Stabilization rese rve

TOTAL INCOME

DEDUCTIONS FROM INCOME

6. Benefits
-Tetirernent benefits

Survivor benefits
Interest paid - deaths & cornpulsory retirees

7 . Refundrnents' 
--E6TE-EEiviceCoverage by other systerns

Ernployee deaths
Annuitant deaths
Erroneous deductions

8. Operating Expenses
e.ffi

---InEere sTTransferred to TRA Fund
10. Increase in Total Reserves Required

I /z% Basis)
Reserves Required 6-30-71 (4fl0 Basis)

I I. TOTAL DEDUCTIONS FROM INCOME

z.

3.

$ts+,638,169.58
168,543,77O .41

$t 0 , z0z ,363 .49
465,815.38
19,684.07

l0,zog,3gg .gt
3,921 ,3ZZ .79

658 ,290 . rZ

5,239,682.31
| ,7 67 ,230 .66

I ,484.52
3,903,522.91

2t,486.27
4sz.g6

4,972.39
523.38

t5z,48Z .67
128,813.28
502,390 .t5

$az, t gg ,916 .66

7 ,412,912.64
45,869 .O4

tzT ,g3o .64

2 r488,262.99
r0g,49o.gz
45g,8gg .55

57 ,81I .80
32,427 .78

584,449 .26

4, 616 .06

I3, 905 ,600 .73

4.

5.

I?. EXCESS OF INCOME OVER DEDUCTIONS FROM INCOME

I3. REDUCTION IN UNFUNDED ACCRUED LIABILITY:
Unfunded Accrued Liability lZ-31 -69

(3-1/z% Basis)
Unfunded Accrued Liability 6-30 -7 1

(4/o Basis)
-8-

$ ?1 ,924, 733 . t B

9 r974,081.93

$25,239 ,265 .41

$tt,950,65t.25

$11,960,65t.25
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