
Novernber 13, 1973

IN TRODUC TiON

Narne of Association Minnesota Highway Patrol Officersr Retirernent Association

In accordance with Chapter 359 of. the 1965 Minnesota Laws, Chapter 249
of the 1967 Vtinnesota Laws, and Chapter 289 of the 1959 Minnesota Laws, arl
actuarial valuation as of June 30, 1973 has been rnade of this retirernent
association. The valuation covers the rnernbership of the fund as shown in the
census of rnernbers and survivors of deceased rnernbers, which is included in
this report. The details of the benefits under the plan, assets in the fund, in-
corne of the fund, and rnernbership d.ata were furnished by the Association.

This report covers the following iterns:

A. Benefits of the Plan and Contributions.

B. Assurnptions in Actuarial Valuation.

C. Results of Valuation.

D. Discussion of Results.

E. Analysis of Change in the Unfunded Accrued Liability.

F. Census of Mernbership and Renefits as of June 30, 1973.

G. Analysis of Changes in Mernbership.

H. Average Ages at Entry and Retirernent.

I. Certif ication by Actuary.
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MINNESOTA HIGHWAY PATROL OFFICERS' RETIREMENT FUND

A. BENEFITS OF PLAN AND CqI!-TBIE!-TIONS

This plan provides the following rnajor benefits:

I. Retirernent Benef it.

a. Requirernents for retirernentl

(I) Age 55 and l0 years of service required for full service benefit.

(Z) l0 years of service required for vesting of deferred annuity
benefit with payrnents to start at age 55.

b . Monthly AnnuitY:

Z L/ZTo of average rnonthly salary for each year up to and

including zo years; zo/o for each year of service in excess of 20.

c. Average MonthIY SaIarY:

Average of highest 5 Years.

?. Disability Benef it.

a. Requirernents :

In Line of Duty: None.

Not in Line of Duty: 5 years of service and age less than 55.

b. Monthly AnnuitY:

In Line of Duty: 5Oo/o of. average rnonthly salary plus 2{o

each year of service in excess of 20'

Not in Line of Duty: Z L/Zo/o of average lrlonthly salary for each
year up to and including 20 years plus ZTo

for each year in excess of Z0; a rninirnurn
of. Z5a/o,
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3. Widow's and Orphansrs Benef its.

a. Active Mernbe rs :

( 1) Death benef it before retirernent:

Widow; Z0To of. average covered rnonthly salary.

Orphans: lOTo of. average covered rnonthiy salary to
age 18 or ZZ for each child plus $20 per
rnonth prorated equally to such children.

(Maxirnurn total orphan benefit $400 per rnonth. )

(Zl Death benefit after retirernent:

None (actuarial equivalent of life annuity rnay be chosen
under an option to provide a widowrs benefit). However,
the widows of those rnernbers who retired or separated
frorn the fund with vested benefits prior to July l, 1965
will receive $125 per rnonth.

b. Retired fulernbers: .None.

4' 
ffi None

5. Tegnination of Ernployrnent Benefit:

Autornatic refund without interest if less than I0 years of service.
Must be requested if l0 years or rnore of service - otherwise
vested with the benefit at age 55. No refunds after 20 years of
se rvice .

6 . Contributions:

Mernber: 8 .0To of. salary

Ernployer Regular: lZ.0o/o of salary

Ernployer Additional: 10.0% of salary

3O.Oo/o of salaryTotal
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B ASSUMPTIONS ]N ACTUARJAL VALUATION

I . Mortality:

Z. Disability:

3. \4rithdrawal:

4. Salary Scale:

5 , Retirernent Age:

United States Life Tables, 1959-61
(White Males and 'White Fernales).
These tables were used for both active
and retired rnernbers, and for survivors.

The rates of disability were adapted f rorn
experience of the New York State Ernployeesl
Retirernent Systern, graduated and extra-
polated as required for this valuation.

A rate of withdrawal of . 030 at age Z0
decreasing uniforrnly to zero at age 50
with no withdrawals after that age.

Salaries were assurned to increase 3 L/ZTo
each year.

The assurned average
for this fund were 57.
Patrol group and 62.5
Officers group.

ages at retirernent
0 for the Highway
for the State Po1ice

6. Interest: 5To, compounded annually.

It is felt that these assurnptions are appropriate for the valuation of
this fund on a realistic basis.
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C. RESULTS OF VALUATION

Valuation.

Norrnal Cost of Benefits
Adrnini strative Expens e

Accrued Liability

Current Deficit frorn FulI Funding.

Accrued Liability
Assets in Fund 'l'

Unfunded Accrued Liability

Annual Payrnent to Achieve FulI trjnding by 1997.

Annual Deposit to Retire Deficitby 1997
Total Norrnal Cost
Adrninistrative Expens e

Total Annual Payrnent

Minirnurn Contribution to Prevent Increase in Deficit.

Interest on Deficit at 5To

Total Norrnal Cost
Adrninistrative Expens e

Minirnurn Cont r ibution

Incorne of Fund during FiscaI Year Ending June 30, I973'k

Mernbers t Contributions
Taxes or Public Funds

Total Contributions

Investrnent Incorne

Annual Payroll . ':'

Total Projected Payroll, 197 3-197 4

$ l,

32,

295,7 80
16,000

706,692

32,706,692
16, l3z, g05
16, 57 3,7 g7

l, r43,gzz
l, zg5, 7go

16, 000
z, 455,7 0Z

828,689
L, Zg5, 7go

16,000
z, l4o,469

$ 616,7 00
r,69z, og5

$ z, 308,7 05

$ 504,468

$ g, 036, otz

$

$

4.

5.

6.

Data furnished by Association. For valuation purposes, assets frorn
Minnesota Adjustable Fixed Benefit Fund taken equal to reserves for
benefits payable f rorn this Fund at the JuIy l, 197 3 level.
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D. DISCUSSION OF RESULTS

The valuation was rnade by a rnethod known as the entry age norrrral cost
rnethod. Under this rnethod, the norrnal cost is deterrnined based on the age
at hire of each rnernber. This norrnal cost is the annual deposit required
(using the assurnptions outlined in Section B above)to pay for the cost of each
rnernberrs prospective benefits over a period frorn his date of hire to his date
of retirernent. This norrnal cost is deterrnined as a level percentage of pay-
roll; theref ore, future inc reases in payroll will produce increases in the
nurnber of dollars of norrnal cost.

This total norrnal cost and the adrninistrative expense equal 14.5Z1o of.
the total payroll as of June 30, I973.

When a retirernent plan is fully fund.ed, the fund contains an arnount equal
to the accurnulation (under the actuarial assurnptions rnade) of the normal cost
for each rnernber frorn his date of hire to the date of the valuation. This
accurnulation is called the accrued liability or the required reserve.

The elernents of accrued liability for this plan are:

The elernents of norrnal cost for this plan are:

Tvpj of Benefit
Service Retirefirent B enefit
Disability Benefit
Withdrawal Benefit
Survivorts Benefit
Vesting

Tota1 Norrnal Cost

Tvpe of Benefit

Active Mernbers
Retirernent Benefit
Disability Benefit
Withdrawal Benefit
Survivorrs Benefit
Ve sting

Tota1 for Active Mernbers

Inactive Mernbers
Retired
Disabled
Defe rred Retired
Widows
Orphans
Survivorts Benefit

Total for Inactive

Total Acc rued Liability

Mernbers

Norrnal Cost
$ B0z, lz3

257,466
3, 632

175, 345
57, Zl4

$ l,zg5,7go

Acc rued Liabilitv

$ zz, r27 ,505
z,l4g,264

zl,lz4
r, 634, 634

654,753
$ 26,596,290

3,874,762
I 06, 95g
z5z,4g6

| , 0zg, 346
I 05, 340
75t,5ZO

6, rz0, 4lz

t.

z.
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A retirernent plan which is fulIy funded requires future contributions no
Iarger than the surn of the adrninistrative expense and the norrnal costs for aII
active rnernbers to pay for the prospective benefits (if the assurnptions rnade
are realized exactly). To the extent that norrnal costs and adrninistrative
expenses have not been paid in the past, a plan is not fully funded. The arnount
by which the plan is short of full funding is called the unfunded accrued liability
of the fund. In other words, the unfunded accrued liability is the excess of the
accrued liability over the actual assets of the fund.

The arnount of annual contribution which would be required to pay each
year's norrnal cost, to pay the adrninistrative expense and to elirninate the
deficit by 1997 is the t'total annual payrnentil shown in Section C of this report.

The deficit in the fund will increase unless at least 50/o rnterest on the
deficit is paid each year in addition to the norrnal cost and the adrninistrative
expenses. The surn of these three arnounts should be regarded as the rninirnurn
annual contribution to the fund in order to keep the deficit at its present size,
Thisrrrninirnurn contributionrris shown in Section C of this report.
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E. ANALYSE OF CHANGE IN THE UNFUNDED ACCRUED LTABILITY

As of 6-30-72

Acc rued LiabilitY
Assets

Unfunded Acc rued

As of 6-30-73

Liability

Acc rued Liability
As s ets

Unfunded Acc rued LiabilitY

Increase in Unfunded Accrued Liability

Inc rea se s :

Change in Benefits
Salary Scale Loss
Mortality and Terrnination Loss

Decreases:

Change in Assurned Interest Rate
Arno rt ization C ontributi on
Excess Interest
Capital Gain

23, 540, 541+*
$ 10,419,216

32, 7 06, 692
16, l3z, g05

12,535,57 0

l, 682,198
33,525

r6, 57 3 ,7 87

6,154,571

$ 14, Z5l,Zg3

6, 908,7 53
978,038
197,050

LZ, g7 |
g, 096,7zz

6, r54,57 |
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F. CENSUS OF MEMBERSHIP AND BENEFITS AS OE JUNE 30, 1973

Status

Active Mernbers

Status

Service Retirernents

Disability Retirernents

Widow Annuitants

Orphan Annuitants

Status

Deferred Annuitants

Nurnbe r

735

Nurnber

tzg

Z

54

z9

Nurnber

AnnuaI Payroll

$ g, 036,012

Annual B enef it

$ 4r9,058

7 ,606

90, z62

zl,931

Annual Benefit

33, Zg8L4
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G ANALYSIS OF CHANGES IN MEMBERSHIP

Highway State Police
PatroI Officers

Active Mernbers

Nurnber as of 6-30-72
New Entrants
Transfers f rorn Deferred

Total

Deaths
Withdrawals with Vested Benef its
'Withdrawals without Vested Benefits
Reti red
Di sabled

TotaI Terrninations

Nurnber as of 6-30-73

Service Retirernents

495
18

I
5U

0

Z

5

3

0
l0

504

zz8
I5

0

243

0

0

8

3

I
IZ

23r

4Z
3

0

0
45

z

43

Nurnber as of 6-30-72
Newly Retired
Tra nsfer frorn Deferred
Transfer frorn Disabled

TotaI

Deaths

Nurnber as of 6-30-73

Disabled Annuitants

Nurnber as of 6-3O-72
Newly Disabled

Total

Transfer to Retired Status

Nurnber as of 6-30-73

Statu s

Statu s

84
3

I
I

89

3

86

0
I
I

0

1

z
0

z

I

I
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Highway
PatroI

0

0

3l

z7
I

n
z

z6

I
z

t0

1

I
0

z

8

State Po1ice
Off ice rs

z6
0

Z6

I
I

z4

Widow Annuitants

Nurnber as of 6-30-72
Newly Widowed

TotaI

Deaths
Rerna rried

Nurnber as of 6-30-73

Orphan Annuitants

Nurnber as of 6-30-72
Newly Orphaned

Total

Orphans Attaining Maxirnurn Age

Nurnber as of 6-30-73

Deferred Annuitants

Nurnber as of 6-30-72
New Defe rred Annuitants

TotaI

Transfer to Retired Status
Transfer to Active Status
Deaths

Total Terrninations

Nurnber as of 6-30-73

z9
2

3l

6

0
-6

3

3

6

0

-6

0
0

0

0

6
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H. AVERAGE AGES AT ENTRY AND RETIREMENT

Highway
PatroI

The average age at which ernployrnent
cornrnences is as follows:

A11 Current Mernbers

New Entrants Fiscal Yea r 1968- 1969

1969 - 197 o

1970-1971

197 r-r97 Z

197 Z- r97 3

The average age at which service retirernents
have taken place is as follows:

A11 Current Service Retirernents

New Retireds Fiscal Year I96 8-1969

1969 -r97 0

t97 O- 197 t

L97r-1972

r97Z- t97 3

26.9

26 .4

26.0

25 .4

25 .0

24. I

57 .6

56.7

55.0

58.9

57.9

57.2

State Police
Officers

30.8

33.0

30. z

30.9

z7 .6

30.8

64.9

65.0

63.0

59.0

63.5

62.7
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I. CERTIFICATION BY ACTUARY

Narne of Association Minnesota Highway Patrol Officersr Retirernent Association

We hereby certify that this actuarial valuation of the
above narned Association was rnade as of June 30, 1973,
on the basis of accepted actuarial rnethods and procedures.
The survey was cornpleted in accordance with the require-
rnents of Chapter 359 of Minnesota Laws 1955, Chapter 249
of Minnesota Laws L967 and Chapter 289 of Minnesota Laws
1969.

/**D- .. )*-f,
Franklin C. Srnith
Associate, Society of Actuaries
GEORGE V. STENNES & ASSOCIATES
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GVS Minnesota Mernorandurn No. 73-5
Decernber 6, 1973

HIGHWAY PATROLMEN VALUATION AS OF JUNE 30, 1973

The purpose of this rnernorandurn is to discuss the valuation report of the
Minnesota Highway Patrol Off icers Retirernent Association which was subrnitted
to the Cornrnission in accordance with Chapter 249 of Minnesota Laws 1967 and
Chapter 289 of Minnesota Laws 1969. The valuation was rnade by our office
using the entry age norrnal cost rnethod and assurning 5{o interest. The Plan
includes the State Police officers as well as the rnernbers of the Highway Patrol"

This rnernorandurn contains the following:

I. Statistical and Valuation Data;
Z. Discussion of Valuation Results;
3. Adjustments in Benefits
4. Conclus ion.

1. Statistical and Valuation Data

Results of the valuation reports as of June 30, l97Z and June 30, L973 are
shown for cornparative purposes. Figures are rounded where necessary for
simplicity of pres entation.

Juhe 30, 1972 June 30, 1973
( l) Mernbership

Active Mernbers 723 757
DeferredAnnuitants 13 L4
Retired Mernber s 126 LZ9

Disabled Mernbers Z 2
'Widows of Deceased Mernbers 55 55
Children of Deceased Mernbers 32 2,9

(Zl Payroll and Annuities Pavable (Thousands of Dollars)

TotalPayroll $ 7,621 $ 9,036
Annuities (annual) 465 539 ;.

{. Prior to adjustrnent in benefits for retired participants and widows
oL lZ.34To in July.



(3) Valuation Balance Sheet

Accrued Liability
As sets
Unfunded Acc rued Liability

(Def ic it)

Funding Ratio
(Assets I Accrued Liability)

(41 Norrnal Cost and Funding Costs

Norrnal Cost
Adrninistrative Expens e

Norrnal Cost plus Expense

Norrnal Cost plus Expense
Interest on Deficit
Total (Minirnurn Contribution )

Norrnal Cost plus Expense
Arnortization by 1997
Total (Required Contribution)

(5 ) Statutory Contributions

Ernployee
Ernployee Regular
Ernployer Additional
Total Contributions

(6) Investrnent Yield 'i'

June 30, 1972

(Thousands

?3,540
13, 121

I 0, 4I9

55.7olo

% of Payroll

L3. 65010

0. 14

ffi9,/o

L3.79To
4.79

18.58%

t3.79To
8.01

?,I.80T0

June 30 r97 3

of Dolla rs )

$ 32,70?
16, t33

$ t6,574

49.36/0

% of Pavroll

14.34a/o
0. 18

62,/,
14.520/o

9. t7
23.690/o

14.5zo/o
12.66
ffiol,

7 'oolo
tl. z
8.0

ffi,/,

g. or/o

I2.0
10. 0

ffi,l,

4.80o/o 5. 4?olo

,i. Rate of return on rnean assets excluding Minnesota Adjustable
Fixed Benefit Fund.

Z. Discussion of Valuation Results

All of the increases in cost shown above are the net result of an increase
frorn the change to a benefit based on the highest five-year average cornpensation
and a decrease frorn the change in the assurned interest rate frorn 3.5u/, to 5To.
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The changes in cost have also been affected by the fact that prospective
benefits for active participants are based on salaries which went into effect
about the rniddle of July. The costs have been related to a payroll figure
based on these sarne new salaries. In the l97Z val:uation, the prospective
benefits were based on salaries in effect on July I and related to total payroll
during the prior year. This accounts for the abnorrnal increase in the payroll
figure as well as the large salary scale loss appearing in a subsequent analysis.

In the cost calculations for the State Police Officers group, an average
retirernent age of.62.5 has been assurned. Although this appears to be conser-
vative corrlpared with the actual overall average of.64.9 and also with the
average of the past 5 years of. 62.5, new legislation relative to rnandatory
retirernent ages will result in retirernents at lower ages in the future. This
will produce increases in the costs for the State Police Officers group.

The unfunded accrued liability increased frorn $10,419,216 to $15, 132,905
during the year, an increase of $5, L54,571. The following is an approxirnate
analysis of this change:

Increases:
Change in Benefits
Salary Scale Loss
Mortality and Terrnination Loss

Dec reases:
Change in Assurned Interest Rate
Arno rtization Contribut ion
Excess Interest
Capital Gain

$ 12, 535,570
L, 692,, rgg

33,525
$ 14, 25t,zg3

$ 6,908,763
978,038
197, 050
tz, g7 I

8, 096,7zz

$ 6,154,571

3. Adjustrnents in Benefits

After the date of the valuation, benefits payable frorn the Minnesota
Adjustable Fixed Benefit Fund were adjusted in July of 1973 by the ratio of the
reserve on a 3 l/Zolo interest assurnption to the reserve on a 5To interest assurrrp-
tion. This produced an increase of I2.340/0 for retired participants and widows
who are now receiving payrnents and for any future survivors of such retired
participants. As of January l, 1974, these benefits will be increased by an
additional lZ.66To to rnake the total increa se Z5To.

The Minnesota Adjustable Fixed Benefit Fund allocated $6,062,075 to the
Highway Patrol as of June 30, 1973. The reserve for the benefits after the Z5olo

increase alTrounts to $6, 159,052. Thus, a transfer of $96, 977 to the Adjustable
Fund will be required to rnake up the difference.
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1[hen the effect of these changes is taken into account, the valuation
sumrrrary appears as follows:

Accrued Liability $ 33, 264,810
As sets 16, 594, 046

Unfunded Accrued Liability $ 16,670,764

Funding Ratio 49. Solo

4. Conclusion

In our opinion, the statutory contributions for this plan are sufficient to
pay the norrnal cost each year and to retire the deficit by 1997. This opinion
is based upon cost figures obtained by the entry age norrnal cost rnethod and
upon the valuation assurnptions. However, the rnargins which are shown on
page 2 will decrease as the retirernent ages of the State PoIice Officers group
dec rease .

Franklin C. Srnith
Associate, Society of Actuaries
GEORGE V. STENNES AND ASSOCIATES
Cornrniss ion Actua rie s


