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Gentlemen:

Enclosed herewith is our report setting forth the results of our June 30,
1979 actuarial valuation and experience study for the Highway Patrolmen's Fund.

The valuation and experience study were performed on the basis of accepted
actuarial methocls and procedures, in accordance with the applicable provisions set
forth in Minnesota Statutes (Chapter 356) and stipulated in the Contract between the
State of Minnesota and The l{yatt Company.

I^Ie hereby certify that on the basis of our valuation, contributions required
from employees and the State under Minnesota Statutes (Chapter 352) are adequate to
provide benefits payable from the Fund. Furthermore, the entry age normal cost
method was utilized in determining the accrued liabilitv for all benefits payable
under the Fund.

If, in connection wi-th this valuation of the Fund, additional investiga-
tions are indicated, we will be happy to undertake any further computations that may
be desired.

Respectfully submitted,

THE I,]YATT COMPANY

A11an J.
Fe1low,
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MINNESOTA STATE RETIREMENT SYSTEM
HIGHWAY PATROLMEN' S FUND

Actuarial Valuation and Experience Study as of June 30, 1979

INTRODUCTION

Chapter 356 of the Minnesota Statutes, as in effect on June 30, 1979,

requires that an actuarial valuation be performed annually. In addition, the

SEatuEes require that the appropriateness of Ehe actuarial assumptions utilized

in the valuation be tested by performing an experience study every fourth year.

This report sets forth the results of the actuarial valuation and ex-

perience study performed as of June 30, L979 in compliance with Ehe requirements

of the Statutes. The report is divided i-nto two principal parts as follows:

A. PART I - ACTUARIAL VALUATTON

This part sets forth the determination of the financial status of the

plan as of June 30, L979. As required by Statutes this determination was pre-

pared using the entry age normal cost method, a prescribed assumed interest rate

and salary scale assumption of 5% ard 3r<7" respectively, as well as the actuarial

assumptions summarized il later tables.

B. PART II - EXPERIEIICE STUDY

This part consists of an ana1ysis of experience under the Minnesota

State Retirement System, Highway Patrolmenr s Fund during Ehe four year period

ended June 30, L979. The analysis centers primarily around a comparison of

the actual experience under the plan and that experience projected by the

actuarial assumptions used current.ly for valuation purposes. This enables the

actuary to substantiate the appropriaEeness of the actuarial assumptions or to

suggest rnodifications where necessary.
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The last experience study was performed by the firu of George V. Stennes

and Associates Consulting Actuaries as of June 30, Lg75, and although cerEain ex-

perience deviations were noted, no changes in assumptions were made. Thus, for

the most part, the assumptions used in this yearrs valuat.ion wit.h Ehe exception

of any mandated changes have been in effecE since Lg7L.

**********

Although recommendations are made pertaining to possible changes in ,the .

pre anil post-retirenent mortality assumptions as a result of the experience anal-

ysis, it should be noted that these changes have not been reflected in this valu-

aEion. It is anticipated that the full cost impact of these will be discussed and

analyzed in detail in the following year preparatory to adoption in the 1980 valu-

ation. This approach has been discussed in detail with the Executive Director.

Respectfully submirEed,

THE WYATT COMPAI{Y

Minneapolis, I{innesota
l{ay 2, 1980

Oil;,),

Allan J.
Fe11ow,

Grosh
Society ctuar ies

Alan J. Schutz'
Associate, Society
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PART I

MINNESOTA STATE RETIREMENT SYSTEM
HIGHWAY PATROLI'{EN' S FUND

Actuarial Valuation as of June 30 7979

PURPOSE AND SUMI'{ARY

The purpose of this report i-s to set forth the financi-al status of the

Minnesota State Retirement System (MSRS), Highway Patrolmen's Fund in accordance

with the applicable provisions set forth in Chapter 356 and Chapter 11, Secrion

7L.25 of the Minnesota StatuEes.

Chapter 356 of the Minnesota StaEutes sets forth the annual reporting

requirements which govern the publie employee retirement systems in Minnesota.

The principal requirements (in addition to the experience study requirements dis-

cussed in Part II of the report) are that an actuarial valuation be performed

each year and that the valuation specifically set forth the following i-Eems

based on an assumed 52 interest rate and a J!1"1 salary seale assumption:

1. The assets of the plan and the present value of all benefits
which will be payable from the p1an.

The normal cost of the plan (as a level percentage of payroll)
based on the entry age normal cost method.

The accrued liability of the plan, defined as the present value
of all benefits less the present value of future enEry age normal
cos ts.

An actuarial balance sheeE showing accrued assets, accrued 1ia-
bilities, and the deficit from ful1 funding of the accrued
liability (unfunded accrued liability).

The annual contribution required to pay normal cost and amortize
the June 30, 1979 unfunded accrued liability by June 30, 2009.

An analysis explaining the increase or decrease in the unfunded
accrued liability since the last valuation.

Chapter 11, SecEion 1L.25 of the Minnesota Statutes pertains to the

operation of the Minnesota Adjustable Fixed Benefit Fund (MAFB) and includes

-1-
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requirements regarding the determination of present value of benefits payable

from MAFB and the corresponding mortality gain or loss each year, the latter Eo

facilitate an appropri-aEe Eransfer between the Highway Patrolmen's Fund and the

I,IAFB.

This reporting on the status of IISRS as of June 30, L979, is intended

to comply r{ith all of the requirements regarding actuarial reporting that are set

forth in Chapters 356 and 11. The Appendix at the end of the report cross refer-

ences Ehe information set forth herein with that specifically called for under

Chapters 356 and 1l respectively.

In summary, our valuation reveals the following::

1. The prescribed contributions mandated by Chapter 3528 of the
Minnesota Statutes represent L1-L.3% of those requirements set
forth in Chapter 356.

This sufficiency will result in full funding of accrued lia-
bilities within 14 years assuming assumptions utilized are
realized.

The depth of funding ratio, defined as the assets divided by
the present value of accrued benefits on an ongoing basis,
was 65.877" as of June 30, L979.

The results of our valuation underlying the above are set forth in

greater detail in the following secLions of this report.

CHANGES FROM THE PRIOR YEARIS REPORTING

This yearrs valuation reflects two changes in methodology from the

prior yearrs report. The revisions are sunmaxized as follows:

The prior yearts valuation used basi.c salary rates as reported.
In order to more appropriately reflect actual plan provisions
which call for total earnings, we used gross salary as reported
for the prior year. We then adjusted this amount to reflect
the July 1 rates of increase as discussed later in this report.

The manner in which the MAFB Annuity Stabilization Account is
disclosed has been revised in accordance with our discussions
with the Executive Director.

-2-
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PRINCIPAL VALUATION RESULTS

The principal results

with those of the June 30, L978

of our valuatj-on may be summarized and compared

valuation as follows:

)

3.

4.

5.

6.

7.

8.

o

10.

*
!J

SIJI'IMARY OF PRINCIPAL VAIUATION RESULTS

Normal Cost

Accrued Liability

Valuation Assets

Accrued Liabilitl, Funding Ratio

Unfunded Accrued Liability

Chapter 356 Requirement

Prescribed Chapter 3528 Requirement

Plan Continuation Liability

Number of Years that Prescribed
Contributions Fu1ly Fund
Accrued Liability

Continuation Liability Funding Ratio

Parentheses indicate item as a percentage
Not indicated in prior yearts report

r97 8

L,g54,B4O
(r+. rg) *

58,725,949

36,349,011

67.gg"a

22,377 ,g3g

3 ,7 52 ,758

3,956, ll7
JI

7979

2,398,654
(14.60)

67 ,797 ,859

4L,772 ,5I5

6L.53"1

26,085,343

4 ,L32,865

4,600, l5B

63,326 ,307

L4

65 .877"

**

**

of covered payroll

The normal cost has increased from L4.797. to 14.60% of covered payroll.

Chapter 3528 requires that Highway Patrol Officers pay 7% of pay towards normal

cost and the State contribut e L2% of covered payroll towards normal cost as well

as a 97" legislated t'additional contri.bution" by the State for amortizLng the un-

funded accrued liability. Consequently, after adjusting by .23% of covered pay-

ro11 for operating expenses, 4.L72 (19.002 - L4.6O"l - 0.237"> in addition to the

legislated 97. "additiona1 contribution" is available for amortizLng the unfunded

accrued liability.

-3-
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Although Ehe accrued liability of the plan has increased from

$58,725,849 to $67,797,858 during the year, the valuation assets of the plan

have increased from $36,348,011 to $4t,7t2,515 during the same period. Conse-

quently, the unfunded accrued liability has increased from $22,377,838 on June

30, 1978 to $26,085,343 on June 30, 1979 while the portion of accrued liability

funded has decreased from 67.897" to 61.532 during the same period. As'explained

later in the report, these changes are primarily attributable to a revision in

the manner in which salaries have been reported and reflected in the valuation.

A detailed reconciliation of the change in the unfunded accrued liability fron

the prior yearts valuation is also set forth later in the report.

The Chapter 356 contribution requirements have increased from $3,752,758

to $4,L321865. The change in the Chapter 356 contribution requirement repreSents

the net effect of (i) extending the time for amortLzing the unfunded accrued lia-

bility from June 30, 1997 to June 30, 2009, (ii) the change in the manner in

which salaries are reported and reflected in the valuation, and (iii) net actu-

arial gains during the year.

Based on the unfunded accrued liability as of June

amount by which prescribed Chapter 3528 contributions exceed

normal cost and assumed operating expenses, we estimaEe that

crued liability will be amortized within 14 years.

tion basis

30'

the

the

1979, and the

Chapter 356

unfunded ac-

The present value of accrued benefits, determined on a plan continua-

(applying all ongoing actuarial assumpEions including assumed salary

increases and turnover) was $63,326,307 as of June 30, 1979. As a result, the

depth of funding ratio, defined as the valuation assets divided by the present

value of accrued benefits, was 65.877".

-4-
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Table 1(a) summarizes the results of

Table 1(b) sets forth a comparison between the

principal actuarial valuation results.

Table 3(a) sets forth a balance sheet

accrued liability (the total of the Ewo equaling

current liabilities and reserves required under

format specifically required by Chapter 356 and

the form of Tables 3(b) and 3(c) which set forrh

30, 1979 unfunded accrued liability and the June

tion respecEively.

-5-

the valuation in detail, while

June 30, L97B and June 30, L979

comparing the assets and unfunded

the accrued liability) to the

the p1an. This table is in the

is supported by attachments in

the determination of the June

30, 1979 MAFB Fund Participa-

)

VALUATION ASSETS

The Executive DirecEor furnished us with a Financial Report setting

forth the assets and liabilities of the Fund as of June 30, 1979. The account-

ing halance sheet furnished by the Executive Director is set forth in Table 2(a),

as adjusted by us to reflect a $339,702 transfer of assets from the Highway

Patrolmen's Fund to the I{AFB Fund as a result of this yearrs post-retirement

mortality loss regarding MAFB benefits (treatment of MAFB is discussed later in

the text).

ACTUARIAL BALANCE SHEETS

Table 2(b) sets forth an actuarial balance sheet summarizing the actu-

arial valuation. Whereas the previously mentioned accounting balance sheet ba1-

ances the current assets t.o date with current accumulated reserves for benefits

payable, the actuarial balance sheet compares Eotal assets, including the present

value of all future contributions payable to the p1an, with the present. value of

all benefits payable from the p1an.

! i 0ilftt .,'-,,.1 P
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MINNESOTA ADJUSTABLE FIXED BENEFIT (I'IAFB) FI]ND PARTICIPATION

As shown in Table 3(c) the unadjusted MAFB participation reported i-n

the Financial Statements submitted by the Executive Director was $12,066,969.

We determined that the liability for benefits payable under the MAFB has

increased from $11,801,348 as of June 30, 1978 to $13,288,007 as of June 30,

7979. Taking into account active participant retirements during the year, this

reflects a mortality loss of $339,702 since June 30, L978. Consequently, item 2

of the table indicates a transfer of the $339,702 mortality loss ro the MAFB

Fund from the Highway Patrolments Fund resulting in a June 30, 1979 MAFB Fund

partici-pation of $12,406,67i-.

The MAFB Fund is basically a vehicle for providing variable annuity

payments to pensioners, where the changes in benefit 1eve1s from year to year

depend on investment Performance of the fund. When an active participant re-

tires, assets equal to the present value of future benefj.ts payable to that

participant (and beneficiary, if applicable) are transferred from the StaEe and

Employee Contribution Reserves to the MAFB Fund. Thereafter, benefits paid to

the reti.ree are made from the IIAFB Fund.

Each year, as required by Section L7.25 of the Statutes, as part of a

determination whether benefit.s are to be adjusted, the present value of all

future benefits payable from the MAFB are compared to assets on hand in the I"IAFB

Fund after adjustment for mortality gains or losses. The magniEude of Ehe An-

nuity Stabilization Account (or ASA,which is defined as t.he adjusted assets on

hand in Ehe I'IAFB Fund less the presenE value of benefits for retirees in MAFB)

determines whether benefits are to be adjusted. If the ASA is positive, then

based on a formula set fort.h in the StaEutes, part of this surplus may be used

to increase benefits for eligible retirees. If the ASA is negative, then again

according to formula, benefits to eligible retirees could decrease, although

-6-
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according to Statute, benefits may not be decreased below their original 1evel

upon retirement (or the leve1 on July 1, L976, whichever is greater).

The ASA has remaj-ned fairly stable, with the negative account balance

of $917,546 as of June 30, 1978 reducing slightly to a negative balance of

$881,336asof June 30, 1979. This yearrs ASA has been reflected in all of the

tables and balance sheets as follows:

ACCOUNTING TREATMENT OF MAFB AND ASA

ASSETS:

Actual Parti-cipation

LIABILITIES:

$12,406 ,67 L

. Present Value of Benefits Payable
from IIAFB as of June 30, L979 13,288,007

. Annuity Stabilization Account (881,336)

. Total Liability Equals Reserves
Required by IISRS $72,406,67L

In fact, the approach Eaken is to reflect assets and liabilities as

offsetting items with no resulting surplus or deficit to the llighway Patrolments

Fund, the intent of the Statutes in our opi-nron. This approach suggests Ehat if

the ASA is positive, any surplus simply represents a liability to MAFB for fuEure

increases. On the other hand, if it is negative, this deficit represents a fund

deficiency in the MAFB which in the absence of legislated ad hoc adjustments,

must be covered in full before future increases are granted.

The above represents a slight change from procedures in the prior

yearts report which we have discussed in detail with the Executive DirecEor. In

the prior yearts report, the negative ASA was treated as a positive asset rather

than a negative liability. Under either method the same unfunded accrued lia-

bility and Chapter 356 requirements result.

-7-
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It is our opinion that our method reflects a consistent treatment

throughout the report and presents items for disclosure purposes in a uniform

manner. In addition, it is consistently being used in all MSRS valuations.

RECONCILIATION OF THE I]NFT]NDED ACCRUED LIA3ILITY

Tables 4 and 5 reconcile the change in the unfunded accrued liability

during the year. Table 4 sets forth an accounting balance sheet illustrating

that the increase in the unfunded accrued liabiliEy is equal to the excess of

deductions over income during the year, where any increase in required actuarial

reserves is indicated as a deduction item.

Table 5 sets forth our analysis of the change in the unfunded accrued

liability. As is shown in detail in the table, the unfunded accrued liability

increased from $22,377,838 on June 30, 1-978 to $26,085,343. This increase has

resulted primarily on account of:

1. A reduction due to contributions (employee plus employer) in
excess of normal cost, operating expenses and interesE on the
unfunded accrued liability, in the amount of $1,L36,469.

An increase of $5,469,555 due to a methodology change concerni-ng
reporting of annual salaries. In prior years, base monthly
salary rates were reported and reflected in the valuation. The
Statutes, however, call for benefits which are based on actual
earnings. The $5,469,555 increase has resulted due to tf,e fact
that actual salaries during the year are significantly higher
than simple application of basic monthly rates would indicate,
because of the interplay of overtime pay which is significant in
this case.

3. A decrease due to a net actuarial gain of $6251581.

The net actuarial gain is attributable to the extent that gains fron all

causes of turnover ($1,301,034) and investment performance ($693,138) have ex-

ceeded losses on account of salary increases ($1,028,889, after methodology

changes are taken into account) and the MAFB morEality loss.

-8-
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EMPLOYEE DATA

The Executive Director furnished us with employee information pertain-

ing to all active members, inactive members and retired members of the Fund.

Tables 6(a) and 6(b) summarlze the changes in active, inactive and retired
membershi-p during the year in accordance with the requirernents set forth in

Section 356.275 of the Minnesota Statutes, Subdivisions 4 and 5.

As noted earlier, to more appropriately reflect the fact that the

plan calls for gross salaries to be used in determining benefits payable, we

used gross salaries as reported for the prior year as the compensation base for

this valuation. In prior years, base salary rates were employed for this purpose.

A preliminary analysis indicated that overtirne pay accounts for a significant

portion of gross earnings and in our opi-nion should be taken into account to more

accurately reflect potential plan costs.

The data reported as of June 30, L979 reflects a covered payroll of

$15,034,183 which represents total member earnings during the year ended June 30,

L979. Chapter 356, Section 356.215, Subdivision 4 of the Statutes requires that

the actuarial valuation reflect salaries that will be in force during the ensu-

ing fiscal year for which the valuation is being performed. Based on salary

information submitted by the Executive Director, it was determined that the

average JuIy, L979 increase was approximately 8.047". Accordingly, we increased

the reported salaries by 8.04%. This has resulted in a covered payroll of

$L6,429,135 after annualizing the salaries of those members who worked for less

than a year during the reporti-ng period.

PLAN VALIIED

PaErolmen

Statutes.

The provisions of the Minnesota

's Fund are governed principally

Table 7 sets forth a summary of

State Retirement System, Highway

by Chapter 3528 of the },Iinnesota

the principal plan provisJ-ons as of

-9-
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June 30, L979.

arial valuation

ehanges in

of June 30,

plan provisions were

L978.

No

AS

ACTUARIAI METHODS AND ASSUMPTIONS

Actuarial Methods

Chapter 356 of the Minnesota Statutes calls for the determination of

normal cost and accrued liability in accordance with the entry age normal cost

meEhod, one of several available projected cost methods. Several versions of

Ehis method are being used today which represent modifications of the 'rtextbookt!

approach. One such modification has been used in the pasL by the prior actuary,

and we have continued thi-s practice. The impact of this was to produce a lower

normal cost and a higher resulting unfunded accrued liability than would result

by applying the more rtstandard" entry age cost method.

Under the method used, the normal cost is first determined (based on

the age at hire of each member) as the level annual dollar deposit required to

pay for the cost of each member's projected benefits over a period from his date

of hire to his date of retirement. The accrued liability is, by definition, equal

to the present value of all projected benefits under the plan less the present

value of all future normal costs (the level dollar normal costs are used for this

purpose). The unfunded accrued liability is the neE of the accrued liability and

current valuation assets on hand.

To cornply with the requirements of Chapter 356 which calls for normal

cost to be determined as a 1eve1 percentage of salary, the leve1 dollar normal

cost is then converted to a 1eve1 percentage of payroll basis, by applying an

approximation which produces a mathematical equivalency.

Actuarial Assumptions

The actuarial assumptions used for this valuation were identical to

those used in prior years and are summarized in Tables 8(a) and 8(b).

_10_
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PART II

MINNESOTA STATE RETIRXMENT SYSTEM
HIGHI^IAY PATROLMEII' S FUND

Experience Study as of June 30, 1979

PURPOSE

An actuarial valuation is basically a procedure under which the financial

condition of a retirement program is det.ermined. In addition, the valuation pro-

vides a determination of funding requirements which set forth the pattern of

expected costs in a uniform, predicEable and consistent manner. In order to

determine the liabilities and applicable annual contribution amounts several as-

sumptions affecting the leve1 of projected benefits which will become payable

under the plan are made. The extent to which any valuation method can accurately

measure the financial liabilities of a retirement program depends heavily on

whether or not the actuarial assumptions, in the aggregate, closely reflect

actual experience under the plan.

The purpose of this experience study as calIed for under Chapter 356 of

Minnesota St.atutes is to compare t'expected experience" predicted by the actuarial

assumptions, rvith "actual experiencet' over the past four years (July 1, L975

through June 30, LgTg) with a vier,r toward revising those assumptions which prove

inconsistent with actual experience and in the aggregate would produce material

cost deviations. This study consists of such a comparison and analysis with

regard to the following assumptions which are used along with the 52 assumed in-

terest rate and 3r4% assumed salary increases nandated by Chapter 356 of the

Minnesota Statutes:

1. Separation from service on account of:

a. Withdrawal;

b. Death;

-11-
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c. Disability;

d. Retirement.

Mortality experience of retired and disabled annuitants.

Operating expense levels.

EXPERIENCE DATA

We have examined the emerging experience of the plan during Ehe four

year period ending June 30, L979. The data, submitted by the Executive Director

of the Minnesota SEate Retirement System, included Ehose items necessary for the

June 30, L979 valuation along with copies of the data submitted to the System's

prior actuaries for performance of the June 30, 1976, June 30, L977 and June 30,

1978 actuarial valuations. The basic data includes all active and retired members

reporEed on the prior four valuation dates as follows:

)

3.

SUMMARY I

FOUR YEAR
OF EXPERIENCE

PERIOD ENDING
DATA FOR

JUNE 30
TIlE

L979

Year
Ending

June 30, L976

June 30, L977

June 30, L978

June 30, L979

*Includes disabled

Active
Parti-cipants

759

768

756

7sL

Retired
Parti-cipants:l

224

222

244

258

The study has not been done on a sex specific basis as in the case with

the analysis for the State Employees Retirement Fund, since the majority of mem-

bers are male.

In the following sections we sunmarize Ehe results of the experience

study and analyze ilne appropriateness of the actuarial assumptions with resPect

to the anticipated impact on the overall cost of Ehe p1an. Specific recommenda-

-12-
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tions for any changes are set forth in the last sub-part of this

and Recommendations).

SIT,EIARY OF RESULTS - MTES OF SEPAMTION FRO}I ACTIVE SERVICE

analysis (Summary

As fo1lows, we have summarized the expected experience versus actual

experience pertaining to rates of separation from active service. IE should be

noEed that expected experience was based on each yearts valuation data and on

the rates set forth in the active service rable (Table 8(b)) later in this

report.

1. Withdrawal

The actuarial valuation of the Highway Patrolmenr s Fund includes

assumptions as to the rate of turnover. That is, based on a memberts age,

rates of withdrawal prior to reaching retirement age are assumed. The fo1-

lowing table sets forth a comparison of actual termination experience over

the past four years with Ehat projected by the rates set forth in the present

active service table:

WITI]DRAWAI PRIOR TO RETIRE}4ENT

Expected Withdrawal

Actual Withdrawal

Experience Ratio

The assumed withdrawal rates have resulted in an expected number of

assumed quits which fairly closely parallel actual experi-ence. The slight

excess of actual terminations over Lhose expected introduces a sma1l degree

of conservativeness into the valuation and we recommend that this assumption

be maintained.

-13-
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) Mortality

The following schedule

bers with the number projected by

on the 1959-61 United Stares Life

compares actual deaths

the assumed mortality

Tables:

among active mem-

rates which are based

)

MORTALITY PRIOR TO RETIREME}IT

Expected Deaths lB

Actual Deaths 7

Experience Ratio 38.97.

The above indicates that deaths have occurred about 38.97" as fre-

quently as expected over the past four years. Although the data is somewhat

sparse to suggest a direct quantitative result, it is clear that actual.mor-

taliEy has been,lower than that assumed. As discussed in more detail in the

Summary and Recommendations section, we would recommend that the mortality

assumption be revised to reflect the lower actual mortality. It might be

noted that the trend towards decreasi.ng mortality has been very common, and

that several actuarial mortality tables reflecting this improved mortality

experience have been developed in recent years. This change will result in

i-ncreases in Chapter 356 requirements.

3. Disability

The valuation utilizes rates of assumed disability retj-rement based

on age. Although,the plan has different disability provisions for on and off

duty disablements, the application of the workersr compensation offset to the

on duty provision more or less results in the two provisions being com-

palabi-e. Therefore, disability experi-ence has been aaalyzed in the aggregate.

The following table sets forth a comparison of the expected and

actual disablements over the past four years,:

-L4-
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DISABIL]TY

Expected Disabilities 11

Actual Disabilities 9

Experience Ratio 87.87"

Disabilities over the past four years have essentially paralleled

those projected by the actuarial assumptions over the past four years. Inle

recommend that the assumed rates of disablement be retained.

4. Age Retirement

The valuation assumes that members will retire at age 57, with the

exception of a small group of State Police Officers hired prior to July 1,

1961 who are assumed to retire at age 62\. The following denotes a comparison

between expected retirements and actual retirements during the past four years:

RETIREMENT

ExpecEed Retirements 98

Actual Retirements 55

Experience Ratio 56.L%

and

age

The above indicates that members are

can be substantiated by the following table

retirement age over the past four years:

AVEMGE RETIRE}MNT AGES

Year Ending

June 30, L976

June 30, L977

June 30, 1978

June 30, 1979

retiring laLer than assumed

which summarizes the aver-

Average Retirement Age

60 .4

58.2

57 .8

s9.0

-15-
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We note Ehat a trend toward earlier retirement seems to have re-

versed itself during the last plan year.

Tf members continue to retire later than the assumed age, the plan

will experience actuarial gains. InIe would recommend that this conservative

assumpt.i-on be retained, but that if the trend were to continue, some con-

siderati,on might be given to changing it when the next experience study is

performed.

SU}OIARY OF RESULTS - POST RNTIRE}MNT MORTALITY

1. Ilortality After Retirement

The valuation utili-zes a mortality assumption based on the L959-6L

United States Life Tables. Thi-s assumption i-s used for both age retirement

and disabled retirement annuitants. The following table sets forth a com-

parison of actual mortality during the four year period ending June 30, L979

and that which is expected based on the valuaLion assumptions:

POST-RETIREMENT MORTALITY

Expected Deaths 37

Actua1 Deaths 23

Experience Ratio 62.27"

The table shows that the mortality table is not conservaEive. This

is due primarily to Ehe fact that the mortality basis in use is not designed

as an annuitant mortality table and therefore, does not have the conserva-

tive naEure required. This is borne out by the fact that there have been

post-reEirement mortality losses in each of the past four years. Based on

this, we recommend that the post-reEirement mortality assumption be revised

to a modern annuitant table which reflects the recent trend towards improved

mortality. This recommendation is consistent with that being made for pre-

-16-
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Si['}lARY OF RESULTS - EXPENSE PROVISIOI{S

The present valuation assumes that

will apply for the coming year and we see no

cedure.

SI]I'IMARY AND RECOMMNDATIONS

the expenses for the year just ended

reason for any change in this pro-

retirement mortality and

in increases in actuarial

its impact operates

requirements.

i-n the same direction resulting

that expected

the same

The results of the experience study may be conveniently summarized by the

folloruing table, which denotes the ratio of acEual experience to that expected by

the actuarial assumptions, and sets forth whether or not the disparity between

acEual and expected experience is (i) on the conservative side (e.g., a change in

the indicated direction would reduce requirements), (ii) close enough to be within

most staEistical Eolerance limits, or (iii) not conservative (e.g., an indicated

change rvould increase requi-rements).

SUMMARY OF EXPERIENCE STIIDY

Percentage of Actual Experience

Assumption

hlithdrar+al

Mortality Prior
to Retirement

Disability

ReLi-rement

I'lortality After
Retirement

to that Expected
Paa"errffi

L17 .2

38. 9

81. I

56. 1

62.2

yes

no

close

yes

no

The

based on the

relative differences

di.rect application of

between the actual experience and

the actuarial assumptions suggest

_77_
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trends reported in the 1975 experience study.

mend the following:

Based on these results, we recom-

termination and disablement

for State Police hired be-
with an eye tor^rards in-
substantiated in frrture

1.

t

The assumptions concerning rates of
should be retained.

The assumed retirement age of 57 (62.5
fore July 1, 1961) should be retained,
creasing the assumption to 58 or 59 if
years.

The pre and post-retirement mortality assumptions should be
revised to reflect the recent trend toward improved mortality.
For this purpose, we would recommend the 1971 Group Annuity
Mortality Table (or modification thereof). This table was
prepared by the Society of Actuaries in order to reflect recent
improvements in mortality. In accordance with standard usage
of this tabIe, we recommend that female rates be based on the
male table, with ages set back six years.

It should be noted that a change in the mortality basis will
increase the reported present value of benefits to be payable
from MAFB and serve to reduce or diminish future I'{AFB mortality
losses. Based on a discussion with the actuary for the Legisla-
tive Commission on Pensions, we concur that the simplest and
most equitable manner in which to reflect this would be Eo
transfer funds from MSRS to the MAFB in the amount of the in-
crease in reserve requiremenE produced by the revised mortality
basis. In this way IISRS would essentially be making a one time
payment to elimi-nate future anticipated mortality losses which
will occur i-f use of the L959-6I United States Life Tables are
retained for retirees. The latter result was experienced in
all of the last four years.

The rnethod of determining the assumed expense provision should
be retained.

I'le suggest in accordance with the above, that the cost impacE on Chapter

356 requiremenEs of the }linnesot.a Statutes be analyzed completely in the ensuing

fiscal year such that changes, if deemed material and necessary, be implemented in

the 1980 valuat.ion.

-18-
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A.

Table I (a)

MINT.ESOTA STATE RETIREYENT SYSTE}{
HlGHl,lAY PATROLI-IEN'S FIJ't'tD

Summarv of Actuarial Valuation as of June 30, 1979

BASIC DATA

l. Active }lembers
a. Number
b, Covered payroll
c. Average prospective annual beneflt l/

2. Retired Members/Beneficiaries
a. Number
b, Average annual beneflt payable

3. Deferred Annuitants
a. Number
b. Ave:-age annual veste(! benefit

4. Former Members Without \rested Rights
a. Number
b. Average employee contributions

BASIC I'INANCIAI RESIILTS

l. Normal Cost
2. Accrued Liability
3. Valuation Assets
4. Portion of Accrued Liabilitv Funded
5. Unfunded Accrued. Liability f Z -, ]
DETERMINATION OF tri[NUAI RXQUIRII.{ENT IN ACCORNANCE I{ITH CHAPTER 356 2/
1. Normal Cost

2. Assumed Operating Expenses

3. Anortization of the Unfunded Accrued Liability by June 30, ZOO9

4. Total Chapter 356 Requirement l- I + 2 + 3 l
DETERMINATIO}I OF CONTRIBUTION SUFFICIENCY 3/
1. Actual Prescribed Conrribut,'Lors (Chapter 3528)

a. EmployeeConEributions

b. Employer "natchlng" contribuEion

c. Employer'radditional" contributlon

d. Total of (a) through (c)

2. ChapEer 356 Requirements f Per Ltem C.4. ]3. Suffieiency l_ t.(d) + Z ]
4. Number of Years "Additional" ConEributlons !Ji11 AmorEize Unfunded

Accrued Liability Not Being Funded by Prescribed "Matching,' ContribuEions
5. Portion of Prescribed ContribuEions OEher Than "Additionalrr ConEributions

Available for Funding of Unfunded Accrued Liabitity

DEPTH OF FIJMING - PLAN CONTINUATION BASIS

1. Present Value of Aecrued Benefits
a. Active mernbers
b. Deferred annuitants
c. Former members without vested rights
d. Survivors - Children
e. Disabled members
t. Beneflts payable from l,tAFB Fund
g, Annulty SEabilizatlon Account
h. Tot.al present value of accrued benefits

2. Valuation Assets
3. Portion of Accrued Beneflrs Funded f Z * ftnl ]
Reflects assumed increases in salary as set forth in Table 8(a).
Chapter 356 requlrements reflect revisions in thd 1aw effective for valuations performed sub-
sequent to June l,1979. Parentheses indicate Chapter 355 contribuEion levels as a percentage of salary.
Estimated July I, L979 - June 30, 1980 conEributions on an accrual basis. Parentheses indicate statutory
annual concribution levels as a percentage of salary, as seE forth in Chapter 352 of. Ehe ltinnesota StaEutes.

- I9-

0),t/)t,

B.

c.

770
16,429,135

24,209

304
4,786

t7
6,O76

L2
t42

2,398,654
67 ,797 ,g5g
41,712,5L5

6t.537.
26,O95,343

2,398,654
(14.60)
31 ,322
(0.23)

1 ,596,889
(10.33)

4,L32,855
(25.16)

1,150,040
(7.00)

l,g7r,496
(12.00)

1,478,622
(e.00)

4,500,I5B
(28.00)

4 ,132,965
ttt.37.

14

685, 095

L9 ,O82,2L4
895,062

I ,708
169,26l
77t,391

13,288,007
(881 ,336)

53,326,307
41,7L2,515

65.872

D.

E.

rl
,l

3/
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Table I (b)

MINNESOTA STATE RTTIRE}{ENT SYSTEM
HIGHWAY PATROLMEN'S FUND

Comparison of 1978 and 1979 Actuarial Valuation Results

2.

3.

1.

6.

7.

8.

o

10.

11.

t2.

Active Members

a. Number
b. Covered payroll
c. Average prospective

annual benefit 1/
Retired I'lembers /Benef iciar ies
a. Number
b. Average annual benefit

payable

Deferred Annuitants
a. Number
b. Average annual vested

benefi t
Former Members Without
Vested Rights

a. Number
b. Average employee

contributions
Normal Cost 2/ ll

Accrued Liability
Valuation Assets

Unfunded Accrued Liability
Revised Chapter 356 Requirement
(Normal Cost Plus Amortizati-on
by 200e) 3/ !/
Pri-or Chapter 356
(Normal Cost Plus
by LeeT) 3/ !/
Present Value of

, Requirement
Amortizat ion

Accrued Benefits -

t978

751
13,771,848

N/A

291

4,460

19

6,152

1,954,840
(14.1e)

58,725 ,B4g

36,348,01 1

22,377,939

3,444,999
(2s.01)

3 ,7 52,7 58
(27 .2s)

N/A

N/A

L97 9

770
16,429 ,135

24,209

304

4,786

L7

6,076

l2

L42

2,398,654
(14.60)

67 ,l97 ,B5B

4l ,712 ,515
26,O85,343

4 ,r32,965
(2s.16)

4,667,479
(28.4r)

63,326,307

6s.871l

)

3l

2t

Plan Continuation Basis 5/

Depth of FundineLl * tl ] s/

L/

2/
3/
!/)

Per salary scale assumpti-on set forth in Table 8(a). Amount for 1978 not
readily available from prior report.
Parentheses indicate contribution leve1s as a percentage of salary.
Not including Annuity Stabilization Account
Including assumed operating expenses. See text for a description of the
recent revisions to Chapter 356 of the Minnesota Statutes. Parentheses
indicate contribution levels as a percentage of salary.
Not indicated in prior year I s report.
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A. ASSETS

1. Cash
2. Short Term Investments (aE Cost.)
3. AccountsReceivable:

a. Accrued employee contributions
b. Accrued employer contributions
c. other

4, Accrued Interest on Investments
5. Dividends Declared and Payable, but

Not Yet Received
6. Investment in Debt Securities at

Amortized Cost
7. Investment in G.N.M.A.rs at AmorEized Cost
8, InvesEment in Equlties at Cost Ll
9. Deferred Yield Adjustment Account

10. Partici.patlon in the IIAFB Fund

11. TOTAL ASSETS

LIABILITIES AND RESERVESB.

Table 2(a)

MTNNESOTA STATE RETIREI,IENT SYSTEM

HIGHI^IAY PATROL},IENIS FT]ND

Accounting Balance Sheet as of June 30, I979

32,035. 14
96,106.15

387 .60

26 ,480. 00
87 3. 00

339 ,7 02 .OO

.29'rt24,29

13,288,007.00
(881 ,33s.79)

3 ,548 .57
2,308,216.11

t28,528.89
319 ,233 .45

6r,410.49

r2,516,080.10
I ,220 ,302 .54

r3,001,763.30
144 ,322 .64

12,406,6?t.21

42,I10,077.30

396,619.29
882.50--iT:iiffi

t2,406,61 1 .21
771,39r.00
159,251.00

8,505,215.15
L9,859,977 .O4

!J-l-]2,:]1.!!
42,t10,o77.30

) Liabilities

1. Aceounts Payable
a. SecurlEy purchases
b. Accrued expenses
c. Due MAFB for Mortality Loss
d. State Employees ReEirement Fund
Suspense Item: Unredeemed 5 Year Old warrants
Total Liabllitles

Reserves

L Minnesota Adjustable Fixed BenefiE Fund
a. Actuarial reserve requirement
b. Annuity stabllizaEiofl reserve
Disability Benefit Reserve
Survlvor Beneflt Reserve - Children
Ernployee Contribution Reserve
StaEe Contribution Reserve
Total Reserves (ValuaEion Assets) 2/

TOTAL LIABILITIES AND RESERVES7.

Market value as of June 30, 1979 is $13,527'609.

Portion of assets to be applied as valuatioo assets towards providing beneflts.

r/
2/

-2r-
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Table 2(b)

MINNESOTA STATE RETIR.E}{ENT SYSTEM
HIG}Ih'AY PATROLMEN'S FI]ND

Actu_arial B_alance Sheet as of June 30, 1979

A. ASSETS

1. Assets on Hand from Accounting Balance Sheet:
a. Participation in MAFB Fund 12,406,67L
b. A11 other assets

2. Present Value of Employees I Future
Contribut ions

3. Present Value of State Future
Contributions Applicable to:
a. Entry age normal cost
b. Unfunded accrued liability

(Balance of ttmatchingtt con-
tribution less .23,q. for op-
erating expense)

29,703,406

15,053,121

7 ,951 ,085
c. Unfunded accrued liability

(Portion to be funded by
''additional" contribution) lB rL34,?-58

4. TOTAL ASSETS

B. LIABILITIES

i. Current Liabilities from Accounting Balance Sheet
2. Present Value of Earned and Earnable Benefits

Payable to Presently Active Members:

69 ,712,19O
5,37 5,207

504,253
4,390,633

42,110,o77

13,347 ,145

41,138,464

96,595,686

397 ,562

81 ,954,031

895,062

1 ,7Cg

169,261

77 r ,39t
13,288,007

(88I ,336)
96,595,636

a. Retirement benefits
b. Disability benefits
c. Refundments due to death

or withdrawal
d. Surviving spouse benefits

a. Reti-rement benefits
b. Refundments due to death

e. Vested termination benefits 1,971,738

3. Present Value of Benefits for Deferred Annuitants:
887 ,534

7,528

4. Present Value of Refundments to
Former Members l^lithout Vested Rights

5. Present Value of Survi-vor Benefits - Children
6. Present Value of Disability Benefits
7. Present Value of Benefits Payable from MAFB Fund

B. I'IAFB Fund Annuity Stabilization Account

9. TOTAL LIABILITIES

-22-
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Table 3(a)

MINNESOTA STATE RETIREMENT SYSTEM
HIGHWAY PATROLMEN'S FUND

Chapter 356 Balance Sheet as of June 30, 1979

ASSETS AND 1JNFUNDED ACCRUED LIABILITY

32 ,O35. 14
96,I06.15

387.60

B.

A. AS SETS

c.

1. Cash
2. ShorE Term InvesEments (at Cost)
3. Accounts Recelvable:

a. Accrued employee contributions
b. Accrued employer contri.buEions
c. Other

4. Accrued Interest on Investments
5. Dividends Declared and Payable, but

Not YeE Received
6. Investment in Debt SecurlEies at

Amortized Cost
7. InvestmenE in G.N.M.A. rs at Amortized Cost
8. Investment in Equities at Cost
9. Deferred Yle1d Adjustment Account

10. Participation ln the MAFB Fund
11, Total Assets

I]NFINDED ACCRUED LIABILITY

1. Unfunded Accrued Liabillty Eo be Funded by Portion
of Employee ContribuEions and State "l{atching"
ConEribution in Excess of Entry Age Normal Cost
ConEribuElon and Operacing Expenses

2. Unfunded Accrued Liability to be Funded by
StaEes "AddiEional" Contributlon

3. Total Unfunded Accrued Liability

4. TOTAI, ASSETS AND UNFT]NDED ACCRUED LIABILITY

C1IRRENT LIABILITIES AND RE

LIABILITIES

1. Accounts Payable:
a. SecuriEy purchases
b. Accrued expenses
c. Due MAEB for mortality loss
d. Due State Employees Retirement Fund

C1IRRENT LIABILITIES AND RESERVES REQUIRXD

26 ,480. 00
873.00

339,702.00
29,624.29

Suspense Item: Unredeemed 5 Year OId l,Iarrants
Total Liabilities

RESERVES REQUIRED

1. Total Reserves Required per Attached Table 3(b)

2. TOTAI CURRENT LIABILITIES AND R-ESERVES REQUIRED

3,548.57
2,308,215.11

128,528.89
3r9,233.45

6L ,41O.49

12,516,080.10
t,220,302.54

13,00i,753.30
r44,322.64

12,406,67 1 Zt
42.r10.077.30

7,951 ,085,00

18,134,258.00

2!193:-]12':2

68,195,4r9.89

396 ,67 9 .29
882.50

-_3e7J-e!-q9.

67,797 ,858.00

58,195,419.89

)

D.

)

Accumulated contributions, withouE interest, of members not yet retired amounted to $8'505'2I5.16
as of June 30, lgTg (incl-udes accrued but unpaid contributions).

-23-
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Table 3(b)

MINNESOTA STATE RETIRE}MNT SYSTEM
HIGHIdAY PATROLMENIS FUND

Determination of Accrued Liability and
Unfunded Accrued Liability as of June 30, 1979

Present Value
of Benefits

Present Value
of Applicable
Portion of
Normal Cost
Contribution

Accrued Liability
Equals Reserves

Required
(1)-(2)

i
-
i

C\
lSt
\r ltJ\-r\l

o

T

Z

A. DETERMINATION OF ACCRUED LIABILITY

1. Active Members

a,
b.

d.
e.

Retirement benefits
Disability benefits
Refundments due to death or withdrawal
Survivor and childrens t benefits
Vested termination benefits

69 ,7 12,190
5,37 5,207

504,263
4,390,633
L ,g7l ,738

895,062

I ,708

t69,26L

77 L ,391
13,288,007

(881 ,336)

96,198,124

20,792,394
3,088,911

514,8lB
2,955,439
L ,048,704

28,400,266

48 ,9r9 ,7 96
2 ,296,296

( 1 0, 555)
1,435,rg4

923,034

895 ,062

1,709

r69,261

77 t ,3gl
13,288,007

(881,336)

67 ,797 ,858

67 ,797 ,858
4l ,712 ,515
26,085,343

Deferred Annuitants
Former Members Wlthout Vested Rights

Survivors - Children
Disabled Members

Benefits Payable From MAFB Fund

MAFB Fund Annuity Stabilization Account

Total

DETERMINATION OF I]NFI]NDED ACCRUED LIABILITY

1. Accrued Liability
2. Valuation Assets

3. Unfunded Accrued Liability I t - Z f

2.

3.

4.

5.

6.

7.

8.

B.



Iable 3(c)

MINNESOTA STATE RETIREI"IENT SYSTEM
HIGHWAY PATROLMEN'S FUND

DeEermination of MAFB Fund Participation
and MAFB Fund Annuity Stabilization Account

as of June 30, L979

i.

')

3.

Unadjusted MAFB Fund
as of June 30, L979

Participati-on

Transfer to MAFB
Patrolments Fund
Loss

Fund from Highway
for 1979 Mortality

12,066,969

339,702

12,406 ,671

13,288,007

(881 ,336)

4.

5.)

MAFB Fund
Transfer f

}{AFB Fund
Account f

after

S tab iliza tion

Present Value of Benefits Payable
from I"IAFB Fund 1/

Par ticipa tion
1+2]

Annuity
3-41

1/ Allocated to members eligible or not eligible
January 1, 1980 increases as folIor.rs:

a. Liability for members eligible
to participate in increase

b. Liability for members not eligible
to participaEe in increase

_25_
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Table 4

MINNESOTA STATE RETIREMENT SYSTE}I
HIGHWAY PATROLMENIS FUND

Analysis of Income and Deductlons From Income
and Effect on the Unfundcd Accrued Liability

A. INCOr'{E

1. From
a.
b.

2. From
a.
b.
c.

Employees
Employee conEributlons
Employee accrued contributlons
recelvable

Employers
Employer contrlbutlons
Employer additional contribuEions
Employer accrued contributions
receivable

I,034,896.78

32,O35.14

I ,7 54 ,849 .67
I ,322,3O4.95

96,106.15

r ,20r ,633.05
661 ,1 r 6.85

0.00
45,326.tO

829 . tL

1,326,500.77
63,564.90
37,563.52

23,299.89
2,862.89

58,725,849.OO
67 ,797 ,858.00,

1,066,931.92

3,173,260.77

1,908,905.11

706,273.07

248.60

6,8ss,619 .47

I ,427 ,629 . t9

26,152.78

37,322.29

9.072.009.00

lq,5!lJ!i,!q
1,707,503.79

22,377 ,838.80

25,O85,342.59

3,7Or',5oJ.79

B.

3. From Investments
a. Interest on securities
b. Dlvidends on corporate stock
c. Recognlzed unrealized appreciation

on stock
d. Gain on sale of securit.les
e. InEerest on back payments by employees

4. From MAFB Fund Participation
a. ParticipaElon in MAFB Fund Incorne

Prior Year AdjusEment

TOTAL INCOME

DEDUCTIONS FROM INCOYE

1. Benefits
a. Service retirement annuities
b. Dlsability retirement benefits
c. Survivor benefits (children)

RefundmenEs (Employee Contributions)
a. Left service
b. Erroneousdeductions

Operating Expenses l/

Increase in Total Reserves Required
a. Reserves required 6/30/78
b. Reserves required 5/30179

5. TOTAL DEDUCTIONS FROM INCOME

I

3.

4.
)l

c.

6. EXCESS OT }ED]-ICTIO}JS T'P.OM II'ICO},IE OVER

REDUCTION IN IJNFUNDED ACCRUED LIABILITY

lNCOME

t. Unfunded Accrued Liability 6/30/78

2. Unfunded Accrued Liability 6/30/79

3. INCREI.SE IN T'NFT'NDED ACCRIIED LIABILITY

Represents .231( of covered payro1.1.
Adjusted from prior years report to elimlnate the AnnulEy Stabillzation AccounE.

-26-
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Table 5

MINNESOTA STATE RETIRE]IIEI'IT SYSTEM
HIGHWAY PATROLMEN'S FI,IND

Analysis of Change in the Unfunded Accrued Liability
During the Fiscal Year Ending June 30, 1979

1. Unfunded Accrued Liability as
of June 30, l97B

2. Change Due to Current Rate of
Funding and Interest Requi-rements

a. 1978 - 79 past service
contributi-on

b. 52 interest requirement

3. Increase Due to Methodology
Change to Reflect Total Actual
Earnings in Lieu of Basic
Rates of Salary Ll

4. Change Due to Actuarial Gains (indicated
by parentheses) or Losses (no parentheses)
Because of Experience Deviations from
Expected

a. Sa1ary increases

b. Investment income

c. MAFB mortality loss

d. Withdrawals, death,
disability of active
members (balancing
item)

5. Unfunded Accrued Liability as
of June 30, L979

(2,255,361 )

1,118,_892

1 , 028,889

(693,138)

339,702

( 1 ,301 ,034)

22,377 ,B3g

(1,136 ,469)

5,469.,555

(525,581)

26,095,343

!/ From base earnings to actual earni-ngs during the prior plan year. Plan
benefits are based on actual earnings.

-27 -
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Table 6(a)

"*H'.fl I,t"';ffi '-.I'#i,T,'TTL""*
Covered Highway Patrolmen Censug Data as of June 30,_ 1979

Active at June 30, L978

New Entrants

Total
Less Separations from Active Service:

Refund of Contributions L/
Separati-on with a Vested
Right to a Deferred Annui-ty

Disability
Service Retirement

Total Separations

Net Transfers To and Irom Other Pl-ans

Active at June 30, L979

Number

75L

42

793

5

1

3

t4

23

770

For the Fiscal Year
Ending

6/30/76
6/30/77
6/30/78
6/30/79

Average age at
Male
Fernale
Total

AVEMGE ENTRY AGE OE NEI^I EMPLOYEES

IIale Eemale

28.3
28. I
26.1
28.2

service for all

22.4
27 .4
26.3
26.5

Average of
Total
27 .3
28.0
26.L
28. t

entry i-n State
27 .9
26.L
27 ,9

active employees at 6l3Ol79

1/ Includes those who
from July 1, L978

entered the plan and
to June 30, 1979.

terminated during the period

-28-
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Table 6(b)

MINNESOTA STATE RETIREMENT SYSTEM
HIGHWAY PATROLMENIS FTIND

Highwav Patrolmenr s Plan Annuitant Cens_us Da_tg es_ef jlunq 30, 1979

SERVICE RETIREMENT ANNUITANTS

Receiving at June 30, l97B

New

Deaths

Adj us tments-Net Result

Receiving at June 30, 1979

DISABLED E}PLOYEES

Receiving at June 30, L978

New

Deaths

Disability Rescinded

Adj ustments-Net Result

Receiving at June 30, LgTg

WIDOWS RECEIVING AN ANNUITY OR

SURV]VOR BENEFIT

Benef iciari.es Receiving an
Optional or Reversionary
Annuity

Receiving at June 30, 1978

New

Deaths

Adjustments-Net Result

Receiving at June 30, 1979

8

2

0

0

(1)

9

53

1

1

0

53

_29_

-"r Oili"tt.3r'rPA,\Y

Annual Annuity
Benefit Payable

996,306.00

148,575.00

23,48t.72

7 ,857 .48

L ,129 ,256 .7 6

48,240.24

2t,29r.24

0.00

0. 00

(6 ,829 .44)

62,702.04

L32,049.92

3,497 .64

2 ,062.32

161 . 04

t33,646.28

Page 1 of 2

Number

A.

165

16

4

1

178

B.
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19 78

Result

t97 9

Number

30

2

0

0

32

35

0

1

4

0

32

L9

0

I

1

0

t7

Annual Annuity
Benefit Payable

83,6t2 .64

4,L36 .L6

0.00

4,915.80

92,664 .60

37 ,709.64

0. 00

1 ,843.08

3,232.92

295.92

36,6L5,72

116,889.00

0.00

2,086 .20

11,795.00

287.04

103,293.84

Spouses Receiving a
Survivor Benefit

Receiving at June 30,

New

Deaths

Adj us tments-Net

Receiving aE June 30,

)

CHILDREN RECEIV]NG A SURVIVOR BENEFIT

Receiving at June 30, 1978

New

Reinstated

No longer eligible

Adj us tments-Net Result

Receiving at June 30, 1979

DEFERRED ANNUITANTS

Deferred as of June 30, 1978

New

Began Receiving

Transfer to Active

Adjustments-Net Result

Deferred as of June 30, 1979

AVEMGE AGE AT RETIRE},IENT OF NEI{ SERVICE ANNUITANTS

Fiscal Year
Ending

6/30/76
6/30/77
6130 /7 8
6/30/7e

A11 Existing Service Annuitants

Average Retirement
Age

60.4
58.2
57.8
59. 0
s9.0

-30-

, ,. . 0il,lotl . . N.l r- A ,! Y

Page 2 of 2

E.



Tabl-e 7

MINNESOTA STATE RNTIRNMENT SYSTEM
HIGHWAY PATROLI"IEN'S FUND

Summary of Principal PIan Provisions as of June 30, 1979

3.

Coverage:

Service Credit:

Contributions:

a. Employee:

b. SEate of

Final Average

Minnesota:

Salary:

From first date of employment.

Service is credited from date of coverage.
For State Police Officers hired after
July 1, 196l no service is credited after
age 60.

77" of salary

2l% of salary.

Monthly average for the highest 5 succes-
sive years of salary.

Attainment of age 55 and completion of
10 years of service.

2-ll2% of Final Average Salary for each of
the first 20 years of service plus 27( of
Final Average Salary for each year of
service thereafter.

Life annuity with actuarially equivalent
options also available.

None.
Five years of service and less than age 55.

502 of average monthly salary pLus 2% for
each year of service in excess of 20, off-
set by I'lcrkerst Compensation.
2-I/27" of average monthly salary for each
year up to and including 20 years pl-us 27"

for each year in excess of 20; subject to
a minimum of. 25i(.

-31-

5. Normal Retirement:

a. Eligibility:

Benefit Amount:

Form of Payment:

Disability Retirement :

a. Eligibility:

6.

. In line of duty:

. Not in line of duty:

Benefit Amount:

In li-ne of duty:

Not in line of duty:

,r.0W'o/1 coMPANY

Page 1 of 3
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7.
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Death benefits:

Deferred Service Retirement:

Eligibility:

Benefit Amount:

o R.eturn of Contributions:

10. Surviving Spouse Death
Benefit:

Eligibility:

Benefit Amount:

Childrenrs Death Benefits:

a. Eligibility:

Maximum:

12. Repayment of Contributions:

a. Eligible Members:

Repayment Provision:

If a mernber dies while receiving a work
related disability benefit, or a non-work
related disability benefit after having
completed 20 years of service, 20% of his
Final Average Salary is payable to the sur-
viving spouse.

Completion of 10 years of service.

Retirement benefits payable at normal re-
tirement date are determined according to
the normal retirement benefit formula based
on the memberts Final Average Salary and
service at termination, such amount being
subject to an increase for each year between
termination and retirement of. 5% for years
prior to January 1, 1981 and 3Z compounded
annually thereafter.

If a member terminates before becoming
eligible for any other benefits under the
plan, his employee contributions are returned.

Death of member in service.

207" of. Final Average Salary.

Death benefits are payable to children
(below age 18, or 22 if a student) of mem-
bers who die in active service.

l0Z of. Final Average Salary, plus $20 per
month prorated equally to such children.

Total benefit to all children may not exceed
40% of. Final Average Salary.

Rehired members

Such rehired member rnay repay all refund-
ments made to hi-m, including interest at
5Z compounded annually. In such case, ser-
vice previously credited during the pri-or
period of membership is restored.

-32-

a.

b.

) a.

b.

T!

b.
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13. Combined Service Provlsions :

a. Eligible Members:

Benef it Provi-sions:

L4. Proportionate Annuity:

Members who have had coverage under two or
more Minnesota Public Retirement Systems,
with a total of at least l0 years of credit-
ed service.

Benefits under both plans are based on the
highest Final Average Salary including all
years from both plans, and on the plans in
effect on the memberrs last day in covered
public employment.

Any member who termi-nates after aEtaining
age 65 and completing at least 3 years of
service i"s enti-tled to a proportionate re-
tirement annuity based on his allowable
service credi-t.

-33-
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Table 8(a)

MINNESOTA STATE RETIREI'MNT SYSTEM
HIGHh'AY PATROLMEN'S PLAN

Summary of Actuarial Assumptions and Methods

Mortality:

2. Wirhdrawal:

3. Disability:

Expenses:

Interest Rate:

Salary Scale:

Assumed Retirement Age:

8. Actuarial Cost Method:

United Stares Life Tables, 1959-6L. These
tables were used for both active and re-
tired members and for survivors.

Graded rates starting at .03 at age 20 and
and decreasing uniformly to zero at age 50,
as set forth in the Separation From Active
Service Table.

The rates of disability were adapted from
experience of the New York State Employees I

Retirement System, as set forth in the
Separation Frorn Acti_ve Service Table.

4. Frior year expenses are
plicable in the comi-ng '

57" per annum.

3-Ll2% per annum.

assumed to be ap-
year.

5.

6.

7. Age 57 for llighway Patrolmen and for State
Police Officers hired after June 30 , 196L.
Age 52.5 for State Potice Officers hired
before July 1, 1961.

Individual level dollar entry age cost method,
modified to approximate a Ievel percentage
of future payroll normal cost.

-34-
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Table 8(b)

MINNESOTA STATE RETIRE},IENT SYSTEM
HIGHWAY PATROLI'IEN I S PLAN

Probabilities of Separation From Active Service
(Nu*bur at Age)

Death
Males Females I,lithdrawal 2/ DisabilitvAse

20

2t

22

23

24

25

26

27

28

29

16

T7

t7

t7

T7

16

15

15

15

15

t5

16

t7

18

19

2l
23

25

27

30

33

37

4r

45

50

6

6

6

6

6

7

7

7

7

B

9

9

10

11

11

l2
13

15

16

t7

19

21

23

25

28

300

290

280

270

260

250

240

230

220

210

200

190

180

170

160

150

140

130

t20
110

100

90

80

70

60

4

4

5

5

6

6

6

7

7

8

30

31

32

33

34

I
9

9

10

10

11

t2

13

15

L6

t8
20

22

24

26

Page I of 2

35

36

37

3B

39

40

4l
42

43

44

-35-
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Death r/
4ss

4s

46

47

4B

49

50

51

52

53

s4

56

62

69

77

86

96

106

116

t26

t37

148

159

t73

189

207

227

248

269

50

40

30

20

10

Males Females I^Iithdrawal- 2/ Disability

29

32

36

4t

46

88

98

108

118

r29

r4r
r54

r67

to males and females.

u
30

33

36

40

43

47

52

56

60

64

50

57

64

72

80

55

56

57

58

59

69

74

81

89

9B

109

t20
133

60

6l
62

!/
)l

United States Life
Same withdrawal and

Tables, 1959

disability
- 61.

rates pertain

-36-
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APPENDIX

MINNESOTA STATE RETIREMENT SYSTEM
HIGHI^TAY PATROLMEN IS FUND

Table References Eo Chapter 11 and Chapter 356

References
Table

Number

1 (a)

1(b)

2(a)

2(b)

3 (a)

3 (b)

Descript,ion L /

Summary of Actuarial Valuati.on,
Contribution Sufficieney, and
Depth of Funding

Comparison of 1978 and 1979
Actuarial Valuation Results

Accounting Balance Sheet

Act.uarial Balance Sheet

Chapter 356 Balance Sheet

Determination of Accrued

356.2L5 Subd.4(1)
356.215 Subd. 4(7)

Page

L9

20

2t

22

23

24

T
n

S
^\v

\!\
il
o

T

Z

I
U)
!
I

356.20 Subd.
356.215 Subd.
356.215 Subd.
356.215 Subd.
11.25 Subd.
IL.25 Subd.

4(1)
4(2)
4(6)
4(8)
T2
13 25

26356.2O Subd.4(2)
3s6.20 Subd.4(3)
356.215 Subd. 4(11)

l
Liability and Unfunded Accrued
Liability

3(c) Determinatj-on of MAFB Fund
Participation and MAFB Fund
Annuity Stabilization Account

Analysis of Income and Deductions
From Income and Effect on the Un-
funded Accrued Liability
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Table
Number

6 (a)

6(b)

7

Description l/

Analysis of Change in the Unfunded
Accrued Liability During the Fi-scal
Year Ending June 30, 1979

Covered Employee Census Data 
I
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_l

Summary of Principal Plan
Provisions

i
I
m
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\U\
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O
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I
L

References Page

27
3s6.2t5 Subd. 4(9)

356.20 subd. 4(4)
356.215 Subd. 4(10)

356.2L5 Subd. 4(I2)

28

29

31

8 (a)

B(b)

Summary of Actuari-al Assumptions
and }{ethods
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Active Service

34

r\s,i
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356.215 Subd. 4(4)
356.2r5 Subd.4(5)

35

r/ A1l as of June 30, 1979.
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FCS Minnesota Memorandum No. 79-10

HIGHv.,AY PATROLMEN VALUATION AS OF JUNE 30, 1979

. Ih. purpose of this memorandum is to discuss the valuation report of
the Minnesota Highway Patrol 0fficers Retirement Association which'was
submitted to the Commission in accordance with Minnesota Statutes, Chapter356. The valuation was made using the entry age normal cost method anb
assuming 5'4 interest. The 

.l978 report was prepared by John Teisberg and
Thomas Kuhlman of rowers, Perrin, Forster and crosby, and the .;979 ieport
was prepared by Allan J. Grosh and Alan J. Schutz of the Wyatt Company

This memorandum contains the following:

l. Statistical and Valuation data
2. Discussion of Valuation Results
3. Experience Study
4. Concl usion

'1. Statistica'l and Valuation Data

June 30 I 978 June 30 1979

Resu'lts of the valuation reports as of June 30, .1978 
and June 30, lglg

are shown for comparative purposes. Figures are rounded where necessiry for
simplicity of presentation.

(l ) Membership

Active members
Deferred Annuitants
Retired Members
Disabled Members
Widows of Deceased Members
Children of Deceased Members

(2) Payroll and Annuities Payable

Total Payrol 1

Annuities (annual )

( 3) Va'luation Bal ance Sheet

Accrued Liability
Assets
Unfunded Accrued Li abi 1 i ty

(oeticit)

Funding Ratio

751
19

l6s
8

B3
35

$13,772
1,298

(Thousands of Dollars)

$59,643
37,265w:m

62.5%

(Thousands of Dollars)

770
17

178
9

85
32

$t 6,429*
I,32.l

$68,679

62.0%

*The .l979 payroll figure includes July 1979 increases; the I97g
figure does not. Furthermore, only base salary was used in l97g
compared with total compensation in .l979.



June 30 1978 June 30 1979

(4) Normal Cost and Funding Costs

Normal Cost
Adminjstrative Expense
Normal Cost pl us Expense

Normal Cost plus Expense
Interest on Deficit
Total (minimum Contribution)

Normal Cost p'lus Expense
Amortization by 2009
Total (Required Contribution)

(5) Statutory Contributions

EmpI oyee
Employer Regular
Employer Additional
Total Contributions

(6) Investment Yield *

* Rate of return on mean assets
Fixed Benefi t Fund

% of Payrol I

14.19%
0.25

T{-.{qn

14.44%
8.12

-zlso/"*14.44%
10. 57
2{0T%

7.0%
12.0
9.0

zgm
6.54%

% of Payrol I

14.60%
0.23

74:m
14.83%

7 .94
zzTn
14.83%
10.33
E:TM

7.0%
12.0
9.0

.zgm

6.91%

excluding Minnesota Adjustable

2. Discussion of Valuation Results

The increase in the normal.cost percentage as well as the increase in
the number of dollars of deficit can be attributed to the use of total com-
pensation in 1979 versus base salary in prior years.

Although the nunber of dollars of deficit is larger in 1979, the larger
payroll figure has served to decrease the interest and amortization contri-
butions as a percentage of payro'|1. An additional decrease in the amorti-
zation requirement, which is not shown in the above display, came from
changing the target date from .l997 to 2009. The 

.l978 amortization percentage,
based on the 1997 target date, was 12.80% compared with .l0.57% 

shown above.

The unfunded accrued liability increased from $22,311,838 to $26.085,343
during the year, an increase of $9,707,505. The following fs an approxr:mate
analysis of this change:

-2-
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I ncreases :

---Tna-nge in Method $S,469 ,555 v'

Salary Scale Loss I ,028,889 i''

Mortal i ty Loss - MAFB 339,702 u'

Total Increases $6,838,146

Decreases:
---nfital Gain

Excess Interest

Total Decreases

Net Increase

$ +s ,326 /
647,812 ,

Amortjzation Contribution I ,l 36 ,469 u

Devi ati ons j n I'lortal i ty ,
Withdrawal & Disablement I '30.l '034

$3,1 30,64.|

$3,707,505

3. Experience Study

As required by statute, the I979 report included a study of actual
experience compared with that predicted by the actuarial assumptions.

) the following chart compares the number of actual events during
the past four years with the number according to the actuarial assumptions:

Actual Expected Ratio

tr'li thd rawa I s
Disablements 9
Mortality - Actives 7
Mortality - Retireds 23

34 29 117 .2%
11 81.8%
18 38.9%
37 62.2%

Age Retirement 55 98 56.1%

The following shows the average age at retirement during each of the
past four years:

Year 1976 1977 I 978 1979

Ave. Age 60.4 58.6 57.8 59.0

The greatest deviation has been in the number of deaths which shows
that the mortality table emp'loyed does not fit the experience. The 

.l975

study indicated the same trend, but the deviations were not as 1arge.
Since the trend observed in 1975 has not only continued but also has
deteriorated, the MSRS Actuary recommends a prompt change to a more realistic
mortality assumption.

1 Although the results on withdrawals and disablements are favorable, the
' margins do not suggest a change. Furthermore, a continuation of, the same

experience leaves some conservativeness in the picture.



The ratio in the age retirements indicates that retirements are
occurring Iater than assumed. For almost all of the active participants,
the assumed average retirement age is 57.0, but for a dwindling number of
State Police 0fficers, it is 62.5. The chart of the actual average ages
at retirement confirms the conclusion that the assumptions are conservative.
The Actuary recommends future monitoring of this item before any change is
cons i dered.

Since the assumed interest rate and the assumed salary increase rate
are set by statute, the Actuary did not report on these items. The follow-
ing chart shows figures which we found readily available:

Year Interest Rate

1976
77
78
79

5.19%
5.98
6. s4
6.91

SaIary Increase

NA

NA

6.8%
6.5"/" (16.4% when July 1979

increases included)

4. Concl usion

The valuation report and experience
comply with the various statutes.

A'lthough the funding cost figures in
margin of support over requirement (?8.0%
judgment until we see the effect of using
assumpti on.

study filed by the Highway'Patrol

the above display show a good
versus 25.16%), one must reserve
a more realistic mortality

Franklin C. Smith
Associate, Society of Actuaries
Commission Actuary

-4-
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Table 7

MINNESOTA STATE RETIREI'IENT SYSTEM
HIGHh'AY PATROLMEN'S FUND

Summarv of Principal Plan Provisions .as of June 30, 1979

3.

Coverage:
:

Servi.ce Credit:

Contributions:

a. Employee:

b. State of Mi.nnesota:

Final- Average Salary:

Normal Retirement:

a. Eligibility:

b. Benefit Amount:

6. Form of PaSrment:

Disability Retirement :

a. Eligibility: r

. In line of duty:

. Not in line of duty:

b. Benefit Amount:

. In line of duty:

From firsE, date of employment.

Service is credited from date of coverage.
For State Police Officers hired after
July 1, 1961 no service is credited after
age 60.

77" of. salary

2l% of saLary.

Monthly average for the highest 5 succes-
sLve years of salary.

Attainment of age 55 and completion of
l0 years of servlce.

2-l/2% of Final Average Salary for each of
the first 20 years of service plus 21( of
Final Average Salary for each year of
serviee thereafter.

Li.fe annuity with actuarial-l-y equivalent
options also available.

None.
Five years of service and less than age 55.

50% of.'average monthly salary plus 2% for
each year of service in excess of 20, off-
set by l.Icrkerst Compensation.
2-l/2% of average monthly salary for each
year up to and includlng 20 years plus 22
for each year in excess of. 20; subjeet to
a minimum of. 251{.

-3r-

4.

5.

7.

. Not in line of duty:
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8.

c. Deat,h benef its:

Deferred Service Retirement:

a. Eligibility:

b. Benefit Amount:

If a menber- dies while receiving a work
related disability benefit, or a non-work
related disabllity benefit after having
completed 20 years of service, 2074 of hls
Final Average Salary is payable to the sur-
viving spouse.

Completion of 10 years of servlce.

Retirernent benefits payable at normal re-
tirement date are determined according to
the normal retiremenE benefit, formula based
on the memberts I'inal Average Salary and
service at termination, such amount being
subject to an increase for each year between
terminatlon and retirernent of 5% for years
prior to January 1, 198I and 32 compounded
annually thereafter.

If a member terminates before becomlng
eligible for any other benefits under the
plan, his empJ-oyee contributions are returned.

Death of member in service.

201l of Final Average Salary.

Death benefits are payable to chlldren
(belorv age 18, or 22 if a student) of mem-
bers who die ln active service.

l0% of Final- Average Salary, plus $20 per
month prorated equall-y to such children.

Total benefit to all children nay not exceed
40% of Final Average Salary.

Rehired members.

Such rehired member may repay all refund-
ments made to him, including j-nterest at
52 compounded annualIy. In such cascr ser-
vice previously credited during the prior
period of membership is resEored.

-32-

9. Return of Contributions:

10. Surviving Spouse Death
Benefit:

a. Eligibility:

b. Benefit Amount:

Childrenrs Death Benefits:11.

a. EJ-igibility:

b. Amount:

c. Maximun:

Repayment of Contributions:

a. Eligible Inlembers:

b. Repayment Provlsion:

12.

, ", Olf"tt . r rr 
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13., Combined Service Provisions:

a. Eligible l*Iembers:

b. Benefit Provlsions:

Members who have had coverage under tero or
more Minnesota Pub1ic Retirement Systems,
wlth a totaL of at least l0 years of credit-
ed service.

Benefits under both plans are based on the
highest Final Average Salary including all
years from both plans, and on the plans in
effect on the memberts last day in covered
public employment.

Any member who terminates after attaining
age 65 and completing at Least 3 years of
service is enEitled to a proportionate re-
tirement annuity based on his aLlowabl-e
service credit.

14. Proport,ionaEe Annuity:
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