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INTRODUCTION

Name of Aesociation Minneeota _L+i@gI_&!PL gf!1c_e_ry_r_BSllf9lpgg-Aseociatign

In accordance with Chapter 359 of the 1965 Minnegota Larrrs, Chapter ?49 of
the 196? Minnegota Laws, and Chapter 289 of. the 1959 Minnesota Laws, an
actuarial valuation as of June 30, 19?0 has been rnade of thie retirernent associa-
tion. The valuation covers the rnembership of the fund as shown in the census
of rnernbers and eurvivors of deceased membere, which is i.ncl.uded in this report.
The details of the benefits under the plan, assets in the fund, income of the fund,
and mernbership data were furnished by the Association.

This report coverg the following iterns:

A. Benefits of the Plan and Gontributions.

B. Assurnptiorrs in Achrarial Valuation.

C. Results of Valuation.

D. Diecuesion of Results.

E. Analysia of Ghange in the Unfunded Accrued Liability.

F. Ceneue of Mernbership and Benefits as of June 30, 1970,

G. Analyais of Ghanges in Mernberahip.

H. Average Ages at Entry and Retirernent.

I. Certification by Achrary.
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MINNESOTA HIGHWAY PATF.OI-, OFtr"ICERSI B.ETIRE I\4ENT FUND

A. BENEFITS OT' PLAN AND CCN'IRIBUTIONS

This plan provides the following rnajcr benefits:

1. RetirernentBenefit.

a. Requirernents for retirement.

(1) Age 55 and 10 years of service requ.ired for full service benelit.

(Z) I0 years of service required for vesting of deferred arrnuity
benefit with payrnents to start at age 55,

b. Monthly annuity:

Z ll2To of average covered rnonthly salary for each year up
to and including 20 years; ?olo f.or each year of service in
excess of 20.

--\ 2. Disabi|!!aEene:!!!

a. Requirernents:

In Line of Duty: None.

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

b. Monthly Annuity:

In Line of Duty: 5Oo/o of. average covered rnonthly aalary
pLus 2Io for each year of service in
excess of 20.

Not in Line of Duty: Z LIZTo of average covered rnonthly salary
for each year up to and including 20 years
pius 2To for each year in excess of 20;
a rninirnurn of. Z5To.
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3. W'idowrs and OrPhgn's Benefits.

a. Active members:

(l) Death benefit before retirernent:

llfidow: Z0o/o of. average covered montkrly saLary.

Orphans: 80/o of. average covercC rnonthly salary tc
age 18 for each ch:ld plus $20 per rnonth
prorated equal!.y to such children.

(Maximurn total orphan benefit $200 per month. )

{?l Death benefit after retirerneni:

None (actuarial equivalent of life annuity may be chosen
under an option to provi<ie a widowts benefit). However,
the widows of those rnernbers who retired or separated
from the fund with vested benefits prior to January 1,

I955 will receive $75 per rnonth.

b. Retired rnember: None.

4. Other Pegth Benefit
(Iump surn): None.

5. fArrrrination of Ernplovm-ent Benefit:

Automatic refund without interest if less than l0 yeare of eervice.
Must be reguested if l0 years orlnore of service - otherwise
vested with the benefit at age 55. No refunds after 2Oyears of
service.

6. Contributions:

Mernber: 7 . Wlo of salary /

LL.?Toof satary 

", 
) 

g''
Ernployer Regular:

/'
Employer Additional: 8. O% of salary (

26. Zo/o of salaryTotal
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B. ASSUMPTIONS IN ACTUARIAL VAL,UATIOIN

I. Mortality: United States Life Tables, L959'6L
(V/hite MaIes and White Fernales).
These tables were used for both acti're
a;ld retired. rrernbers, and fcr survivors.

Z. Disability: The rates of disabiiity were adapted frorn
experietrce of the New York State Ernployees'
Retirernent Systern, graduated and extra-
polated as reguired .for this valuation.

3. 'W'ithdrawal: A rate of withdrawal of . 030 at age ?O

* ;; :"j T,-*H'j;:*'"'[ ;';:,'j ;: " 
u o

4. Salary Scale: Salaries were assumed to increase 3 Ll2To

each year.

5. Retirement Age: The assumed average ages at retirernent
for ttris fund were 57. I for the Highway
Patrol grouP and 62.5 for the State Police
Officers grouP.

6. Interest: 3 LlZEo, compounded annuallY.

It is felt that these assurnptions are appropriate for the valuation of
this fund on a realistic basis.
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1.

c. RESULTS OE. VALUATTON

Valuation.

Norrnal Cost of Benefits
Adrninistrative Expens e

Accrued Liability

z. Qu r rer!_ De!rS!!. f r om FulI Funding.

Accrued Liability
Assete in Fund *

Unfunded Accrued LiabilitY

Annual Payrnent to Achigve @

Annual Deposit to Retire Deficit by L997
Total Norrnal Cost
Adrnini strative E>cpens e

Total Annual PaYrnent

Minirnum Contribution to P revlntlncr e3s e in-Dgficit.

Interest on Deficit at 3.5olo
Tota1 Normal Cost
Admini s trative Exp ens e

Minirnurn Contribution

5. Income of Fund during Fiscal Year En4i June 30, 1970. *

Membersr Contributions
Taxes or Public Funds
Other

Total Contributions

Inveetrnent Income

6. Annual Pgyroll. *

Tota1 Payroll as of 6-30-70

3.

896,728
6, I85

?1, L\9,778

$ 21, I19, ?78
g,098, 8.?c:-

$ 12, 020,949

67 r, 924
896,72e

6, L85
L,574,837

420,733
896,728

6, r85
L,323,646

458,547
t, 246, 093

0

L,7 04, 640

267, 855

$ 6,550,665

4.

$

$

*Data furnished by Association.
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D. DISGUSSION OF RESULTS

The valuation was made by a method known as the entry age normal cost
rnethod. Under thie method, the normal cost is determined based on the age at
hire of each rnember. This normal cost is the annual deposit required (using
the assumptions outlined in Section B above) to pay for the cost of each rrI€ID-
berts prospective benefits over a period frorn his date of hire to his date of
retirement. This normal cost is determined ae a level percentage of payroll;
therefore, future increases in payroll will produce increases in the number
of dollars of normal cost.

The elernents of normal cost for this plan are:

Tvpe of Benefit
Service Retirernent Benefit
Disability Benefit
'W'ithdrawal Benefit
Survivorts Benefit
Vesting

Total Norrnal Cost

The elements of accrued liability for this plan are:

Type of Benefit

1. Active Members
Retirement Benefit
Disability Benefit
Withdrawal Benefit
Survivorts Benefit
Vesting

Total for Active Mernbers

Z. Inlctive Memberg
Retired
Deferred Retired
W'idows
Orphans
Survivorrs Benefit

Total for Inactive Members

Total Accrued LiabilitY

Norrnal Cost
$ 606,297

L39,977
?,3L7

to? ,64L
40,496

$ 896,728

This total norrnal cost and the administrative exPense equal L3.69qlo of
the total payroll as of June 30, I9ZO.

When a retirernent plan is fully funded, the fund contains an amount equal
to the accumulation (under the actuarial assumptions rnade) of the norrnal cost
for each rnember frorn his date of hire to the date of the valuation. This
accurnulation is ca1led the accrued liability or the required reserve.

&crued _Liabilitv

$ 13, 580,616
l, 095,965

10,436
9I3, 7 15
y5, t3L

$ 16, O45,?63

2,935,955
30L, 467
693,581

96,77 0
L, 046, Z4Z
5, 074, ol5
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A retirernent plan which is fully funded requires future contributions no
larger than the sum of the adrninistrative expense and the norrnal costs for all
active members to pay for the prospective benefits (if the asaumptions rnade
are realized exactly). To the extent that norrnal costs and administrative ex-
pensea have not been paid in the past, a plan is not fully funded. The amount
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 assetg of the fund.

The arnount of annual contribution which would be required to pay each
yearrs normal cost, the administrative expenses and eliminate the deficit by
1997 is the rrtotal annual payrnent" shown in Section C of this report.

The deficit in the fund will increase unless at least 3ll?0lo interest on the
deficit is paid each year in addition to the normal cost and the administrative
expense6. The surn of these three amounts should be regarded as the minimum
annual contribution to the fund in order to keep the deficit at its present size.
This "minimurn contribution'r is shown in Section C of tJlis report.
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E. ANALYSIS OI. CHANGE IN THE UNFUNDED ACCRUED LIABILITY

As of 6-30-69

Total Accrued Liability
Assets in Fund

Unfunded Acc rued Liability

As of 6-30-70

Total Accrued Liability
Assets in Fund

Unfunded Acc rued Liability

Increase Due to Amortization
Contribution

Decrease Due to Excess Interest
and Capital Gain

$ 1?, 909,553
7,503, L53

$ 21, lLg,778
9, 098,8?9

$ 560,7?4

77,378 $ 638, l0Z

$ 10, 405,400

$ lz, azo,949

Increase in Unfunded Accrued Liability

Increase Due to Salary Scale
Loss & Change in Assurnption $ L,631,265

Increase Due to Gorrections
in Retired Widows Data 622,386 $ 2,253,65L

$ l, 615,549

$ l, 615,549

-8-



F. CENSUS OE. MEMBERSHIP AND BENEFITS AS OF JUNE 3-q._u.39-

Status Number

Active Members

Status

Service Retirernents

Di sability Reti rernents

W'idow Annuitants

Orphan Annuitants

Status

Deferred Annuitants

651

Numbe r

116

I

5l

36

Nurnber

l5

Annual Payroll

$ 6, 550,655

Annual Benefit

$ 31 l, 193

3,684

57 ,523

17 ,020

389, 4zo

Arurual Benefit

$ 29,535
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G. ANALYSIS OF CFTANGES IN MEMBERSHIP

Highway State Police
Patrol Officers

Active Mernbers

Nurnber as of 5-30-69
New Entrants

Total

Deaths
Withdrawals q/ith Vested Benefits
Withdrawals without Vested Benefits
Retired
Dieabled

Total Terminations

Number as of 6-30-70

*Corrected for an ornission in f969.

Servlce Retifements

Nurnber as of 6-30-69
Newly Retired
Transfer frorn Deferred Stahrs
Transfer from Disabled Status

Total

Deaths

Nurnber as of 6-3O-70

Disabled Annuitants

Nurnber as of 6-30-69
Newly Disabled

Total

Transfer to Retired Status

Nurnber as of 6-30-70

428 *
33

46t

z
I
z
0
I

-
455

184
24

208

0

4
3

5

0
L?

r96

39
5

0
0

44

2

4?,

0
0

0

0

0

74
0
2

0
76

z

74

0
t
I

0

I
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Highway State Police
Patrol Officers

'W'idow Annuitants

Nurnber as of 6-3O-69
Newly Widowed

Total

Deaths

Nurnber as of 6-30-70

@
Nurnber as of 6-30-69
Newly Orphaned

Tota1

Orphans Attaining Age 18

Number as of 6-30-70

Deferred Annuitants

Nurnber as of 6-30-69
New Defe rred Annuitants

Total

Transfer to Retired Status
Refunds
Deaths

Total Terminahions

Nurnber as of 5-30-70

27
z

29

3

26

t0
0

r0

0

10

4
3

7

I
0

0
I

6

2?
3

25

0

?,5

z2
4

z6

0

?6

t?
I

t3

z
z
0
4

9
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H. AVERAGE AGES AT ENTRY AND RETIREMENT

Highway State Police
Patrol Officers

The average age at which ernployment
commences is as follows:

AII Current Mernbers

New Entrants Fiscal Year 1965-1966

1966-1967

1967 -1968

1968-1969

1969-t970

?7 .3

27.5

26.5

?5.9

26.4

26. o

57. I

56.8

58.9

60.5

s6.7

55.0

3t.0

29. 9

38. 0

N. A.

33. 0

30. z

66.5

67 .5

66. 0

69. 0

6s. o

63. 0

The average age
have taken place

All Current

at which service retirernents
is as follows:

Service Retirements

New Retireds Fiscal Year 1965-1966

t966-1967

t967 -1968

r968- 1959

1969 -1970
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I. GERTIFICATION BY ACTUARY

Name of Association Minnesota Highwav Patrol Ojficersr Retirernent Association

W'e hereby certify that this achrarial valuation of the
above named Association was made as of June 30, L970,
on the basis of accepted actuarial methods and procedures.
The eurvey was completed in accordance with the require-
ments of Chapter 359 of Minnesota Lawe 1965, Chapter 24$

of Minnesota Laws 1967 and Chapter 289 of. Minnesota I-aws
t969.

(,u,*lo),* f,. )-*#2
Franklin C. Smith
Associate, Society of Actuaries
GEORGE V. STENNES & ASSOCIATES
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GVS Minnesota Memorandum No, 70-L4
Decernber I8, 1970

HIGHWAY PATROLMEN VALUATION AS OF JUNE 30, I97O

The purpose of this rnernorandurn is to discuss the valuation report of the
Minnesota Highway Patrol Officers Retirement Association which was subrnitted
to the Comrniesion in accordance with Chapter 249 of. Minnesota Laws 1967 and
Ghapter 289 of Minnesota Laws 1969. The valuation was rnade by our office
using the entry age normal cost method and assurning 3 Ll?0lo interest. The
PIan includes the State Police officers as well as the mernbers of the Highway
Patrol.

This rnemorandurn contains the following:

Statistical and Valuation Data;
Discussion of Valuation Results;
Conclusion.

I. Statistical and Valuation Data

t.
2.
3.

Results of the valuation reports
are shown for cornparative purposes.
for simplicity of presentation.

(l) Mernbership

(Zl Pavroll and Annuities Pavable

Total Payroll
Annuities (annual)

(3) Valuation Balance Shest

Acc rued Liability
Assets
Unfunded Accrued Liability

(Deficit)

Funding Ratio
(Assets / Accru"d Liability)

Active Members 6l?
Deferred Annuitants f 5
Retired Members lf 3

Disabled Mernbers 0

IVidows of Deceased Mernbers 49
Children of Deceased Members 3?

as of June 30, 1969 and June 30, L9ZO

Figures are rounded where necessary

June 30, 1969 June 30 r970

6sr
15

1r6
I

5t
36

(Thousands of DoIIars)

$ 5, Z6L
364

$ 17,908
7,503

$ 10,405

4L.9To

$ 6,55L
389

$ 21, lzo
9,099

$ lz,ozL

43.lEo

(Thousands of Dollars)



(4) Nolmal Cost and Funding Costs

Normal Cost
Adrnini s trative Exp ens e
Normal Cost plus E:<pense

Ernployee
Ernployer Regular
Ernployer Additional
Total Contributions

Norrnal Gost plus Expense L4.56To
Interest on Deficit 6.77
Total (Minirnurn Contribution) 2L.33To

Normal Gost plus Expense L4.56To
Arnortization by 1997 I0. 58
Total (Required Contribution) 25. L4To

(5) Statutory Contributions

June 30, 1969
% of Pavroll

L4.35To
0. 2I

t4.56010

7. Wo
LL. Z
8.0

Tzolo

June 30, 1970
% of Payroll

L3.6golo
.09

13 .7 Solo

L3 .7 Solo

J.42
zo. ?oolo

L3 .7 Solo

L0. 26
ffi,l,

7 .0To
11.2
8.0

26. ZTo

Z. Discussion of Valuation Results

The figures given above f.or 1969 and 1970 are not strictly cornparable.
Two separate valuations were carried out in 1969 and the results cornbined
using average ages weighted by nurnbers of participants. As of July 1, L969,
the assets of the two funds were rnerged. The 1970 cost figures were calcu-
lated separately for the two groups because the average ages at retirernent
{iffer, and then the two sets of cost figures were combined.

With the new type of benefit forrnula which becarne effective in L969,
we felt that it was appropriate to introduce an assurnption as to future in-
creases in salary and to determine normal cost as a leve1 percentage of a
payroll assurned to increase in a like manner. In 1969, we assurned the
salary of a participant would increase 3To eac}n year; this assurnption was
changed to 3 I lZTo in I9ZO.
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The unfunded accrued liability increased frorn $10, 405, 400 to $LZ,020,949,
- an lncrease of $1, 615,549. An approxirnate breakdown of this increaee follows:

Increases:

From Salary Scale Loss and
Change in As sumption $ 1, 63 l, 265

Frorn Corrections in Data on
Post-RetirernentWidowts Benefit 6?2,386

Total rncrease $ ?,253,651

Decreases:

Frorn Arnortization Contribution $ 560,724

Frorn Excess Interest and Gapital Gains 77,378

Total Decreases 638, lo2

Net Increase $ , jrrt *,

3. Conclusion

In our opinion, the statutory contributions for this plan are sufficient to
pay the normal cost each year and to retire the deficit by L99l . This opinion
is based upon coet figures obtained by the entry age nortnal cost rnethod and
upon our valuation assurnptions and the benefits provided by the plan as of
June 30, L9?0.

Franklin C. Srnith
Associate, Society of Actuaries
GEORGE V. STENNES AND ASSOCIATES
C ornrni s sion Actuarie s
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