
November 19, L97l

INTRODUCTION

Narne of Association Minnesota Highway Patrol Officers' Retirernent Associatiqq

In accordance with Chapter 359 of the 1965 Minnesota Laws, Chapter ?49
of the 196? Mir:nesota Laws, and Chapter 289 of the 1969 Vtinnesota Laws, an
actuarial valuation as of June 30, l97l has been rnade of this retirernent
association. The valuation covers the rnembership of the fund as shown in the
census of members and survivors of deceased rnembers, which is included in
this report. The details of the benefits under the plan, assets in the fund, in-
corne of the fund, and rnembership data were furnished by the Association.

This report covers the following iterns:

A. Benefits of the Plan and Contributions.

B. Assumptions 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 Benefits as of June 30, 1971.

G. Analysis of Changes in Mernbership.

H. Average Ages at Entry and Retirement.

I. Certification bY ActuarY.
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MINNESOTA HIGHWAY PATROL OFFICERSI RETIREMENT FUND

A. BENEEITS QE_EI1AN AND CONTRTBUTTONS

This plan provides the following rnajor benefits:

t. Retirement Benefit.

a. Requirements for retirement.

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

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

b. Monttrly annuity:

2 llz% of average covered rnonthly sarary for each year
up to and including z0 years; ?0lo f.or each year of service
in excess of. ?0.

Z. Disabilitv Benefit.

a. Requirernents:

In Line of Duty: None.

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

b. Monthly Annuity:

rn Line of Duty: Sv/o ot average covered rnonthly salary
plus 2% for each year of service in
excess of 20.

Not in Line of Duty: ? ll2To of average covered monthly salary
for each year up to and including Z0 years
plue Zlo for each year in exces s o! Z|i
a rninirnurn of ?5%.
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3, Widow's and Orphanrs Benefits.

a. Active rnernbers:

(l) Death benefit before retirement:

lfiidow: 2OTo of. average covered rnonthly salary.

Orphans: 8To of average covered rnonthly salary to
age 18 for each child plus $20 per rnonth
prorated equally to such children.

(Maxirnurn total orphan benefit $200 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 January 1,

I965 will receive $75 per rnonth.

b. Retired rnember: None.

4. Other Death Benefit
(lurnp sum): None.

5. Terrnination of Ernployrnent Benefit:

Autornatic refund without interest if less than 10 years of service.
Must be requested if 10 years or rnore of service - otherwise
vested with the benefit at age 55. No refunds after 20 years of
service.

6. Contributions:

Mernber: 7 .0% of salarY

Ernployer Regular: IL.?0/o of salary

Employer Additional: 8. Oolo of salary

Total 26. Zo/o of salarY
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B. ASSUMPTIONS IN ACTUARIAL VALUATION

1. Mortality: United States Life Tables, 1959-61
(White Males and W'hite F.ernales).
These tables were used for both active
and retired rnernbers, and for survivors.

Z. Disability: The rates of disability were adapted frorn
experience of the New York State Ernployeesr
Retirernent Systern, graduated and extra-
polated as reguired for this valuation.

3. Withdrawal: A rate of withdrawal of .030 at age 20
decreasing uniformly to zero at age 50
with no withdrawals after that age.

4. Salary Scale: Salaries were assurned to increase 3l/2To
each year.

5. Retirernent Age: The assumed average ages at retirernent
for this fund were 57. I for the Highway
Patrol group an.d 6?.5 for the State Police
Officers group.

6. Interest: 3 L/ZTo, corrpounded 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

l. Valuation.

Norrnal Cost of Benefits
Adrninistrative Expense
Accrued Liability

Current Deficit frorn Full Funding.

Accrued Liability
Assets in tr'und *

Unfunded Accrued LiabilitY

Annual Payrnent to Ac4ieve FulI Funding by 1997.

Annual Deposit to Retire Deficit by L997
Total Norrnal Cost
Adrninist rative Expense

Tota1 Annual Payment

4. Minirnurn Contribution to Prevent Increase in Deficit'

Interest on Deficit at 3.5To
Total Norrnal Cost
Adrninistrative Expense

Minirnurn C ontribution

Mernbe rs I Contributions
Taxes or Public Funds

Tota1 Contributions

Investrnent Income

6. Annua1 Payroll. *

Tota1 PaYroll as of 6-30-71

970,756
6,724

?.L,399,349

$ 21,399,349
LO,993,892

$ 10, 405,457

$ 595, l9Z
97 o,756

6,724_
$ 1,572,67?

364, LgL
97 o, 756

6,724
1, 341, 67 L

$ 5tt,7g7
1,354, OZ?-

$ I,965,817

$ 427,594

$ 7,311,243

5. Incorne of Fund during Fiqcal Yea-g

,k Data furnished by Association.
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D. DISCUSSION OF RESULTS

The valuation was made by a rnethod known as the entry age norrral cost
rnethod. Under this rnethod, the norrnal cost is deterrnined based on the age
at hire of each rnernber. This normal cost is the annual deposit required
(using the assumptions 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-
ro11; therefore, future increases in payroll will produce increases in the
nurnber of dollars of norrnal cost.

The elements of norrnal cost for this plan are:

This total normal cost and the administrative expense equal L3.37010 of.

the total payroll as of June 30, f971.

When a retirement plan is fully funded, the fund contains an arnount equal
to tJle accurnulation (under the actuarial assumptions 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 elements of accrued liability for this plan are:

Type of Benefit
Service Retirernent Benefit
Disability Benefit
Withdrawal Benefit
Survivorts Benefit
Vesting

Total Norrnal Cost

Type of Benefit

l. Active Mernbers
Retirernent Benefit
Disability Benefit
1V'ithdrawal Benefit
Survivorrs Benefit
Vesting

Total for Active Mernbers

Z. Inactive Mernbers
Retired
Deferred Retired
lillidows
Orphans
Survivorrs Benefit

Total for Inactive Members

Total Accrued Liability

Norrn-al Cost
$ 65t,?33

L53,609
2,808

lL6, zt7
46, ggg

$ 970,756

Accrued Liabilit)'

$ 13,935,393
1, l91, o0o

LZ,618
893, 803
46L,204

$ 16,494,024

3, 3og, 983
?75, ZZ5
676,427
89,458

555,23?,
4, 9O5 ,325
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A retirernent plan which is fully funded requires future contributions
no larger than the surn of the administrative exPense and the norrnal costs
for all active rnernbers to pay for the prospective benefits (if the assurrrP-
tions 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 amount by which the plan is short of fuIl 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
yearrs norrnal cost, the adrninistrative expenses and elirninate the deficit by
199? is the "total annual payment" shown in Section C of this report.

The d'eficit in the fund will increase unless at reast 3 Ll?To interest on

the deficit is paid each year in addition to the norrnal cost and the adrninis-
trative 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. This "rninimurn contributionI is shown in Section C of this
report.
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E. ANALYSIS OF CHANGE IN THE UNFUNDED ACCRUED LIARILITY

In preparing the 1971 valuation, it was discovered that a Prograrrr
error in the 19?0 valuation had caused an overstaternent of $531,534 in
the Inactive Reserve for Survivors Benefits. The corrected Accrued
Liability would have been $20,588,244. Thus, the change in the Unfunded
Accrued Liability aPpears as followe:

As of 6-30-?0

Acc rued Liability (Corrected)
As sets

Unfunded Accrued LiabilitY

As of 6-30-7L

Accrued Liability
Assets

Unfunded Acc rued LiabilitY

Decrease in Unfunded Accrued Liability

Dec rease s:

Arno rtization Cont ribution
Excess Interest
Capital Gain
Mortality and Terrnination Gain
Gain on Continued Service of

Older Mernbers (SPO)
Other Actuarial Gains

Inc rea se s :

Salary Scale Loss

$ 20, 588, ?44
9,098, 829

$ 21, 399,349
LO, gg3, ggz

$ 11,499,415

LO, 405, 457

$ 1,093, g5g

$ l, t97,406

LL3,448

$ 1,093,958

$ 568,959
205,937
40,4L2

tzz,3z5

76, l?,?
Ig3,65I
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F. CENSUS OF MEMBERSHIP AND.BENEFITS AS OF JUNE 30, 1971

Status

Active Mernbers

Status

Service Retirernents

Di sability Reti rernents

Widow Annuitants

Orphan Annuitants

Status

Deferred Annuitants

Nurnber

711

Nurnber

t23

1

5l

3Z

Nurnber

Annual Pavroll

$ z,3ll,?43

Annual Benefit

$ 34?,594

3, 694

57 ,5?,3

t6, 445

Annual Benefit

$ 28, llot4
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G. ANALYSIS OF CHANGES IN MEMBERSHIP

Highway
Patrol

State Po1ice
Off ice rs

Active Mernbers

Nurnber as of 6-30-70
New Entrants

Total

Deaths
Withdrawals with Vested Benefits
W ithdrawals without Vested Benefits
Retired
Disabled

Total Terrninations

Nurnber as of 6-30-7L

Service Retirernents

Nurnber as of 6-30-70
Newly Retired
Transfer frorn Deferred Status
Transfer frorn Disabled Status

Total

Deaths

Nurnber as of 6'30-7L

Disabled Annuitants

Nurnber as of 5-30-70
Newly Disabled

Total

Transfer to Retired Status

Number as of 6-30-71

455
57

5LZ

0
I
I
7

0

9

503

tgt
18

?14

0
0
4
z
0a

208

4Z
z
0

0
44

I

43

0

0
0

0

0

74
7

I
0

82

z

80

I
0T
0

I
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Highway
Patro1

State Police
Officers

Widow Annuitants

Nurnber as of 6-30-70
Newly Widowed

TotaI

Deaths

Nurnber as of 6-30-71

Orphan Annuitants

Nurnber as of 6-30-70
New1y Orphaned

Total

Orphans Attaining Maxirnurn Age

Nurnber as of 6-30-71

Deferred Annuitants

Nurnber as of 6-3O-7O
New Deferred Annuitants

Total

Transfer to Retired Status
Refunds
Deaths

Total Terminations

Nurnber as of 6-30-71

?6
0

x
1

25

IO
0

IO

3

7

6
0

6

0
I
0
1

25
2

z7

I

z6

z6
0

?,6

I

z5

9
I

t0

I
0
0
I
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H. AVERAGE AGES AT ENTRY AND RETIREMENT

Highway State Police
Patrol Officers

The average age at which employrnent
comnrences is as follows:

A11 Current Mernbers

New Entrants Fiscal Year L966'1967

1967 -1968

1968-1969

1969-t970

L970-197 |

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

AIl Current Service Retirernents

New Retireds Fiscal Year L966-I967

1967- 1968

1968- 1969

1969-197O

1970-1971

27 .0

26.5

25.9

26.4

26.0

?5 .4

57 .7

58.9

60.5

56.7

55. 0

58. 9

31. 3

38. 0

N. A.

33.0

30.2

30.9

65.4

66. 0

69. o

65 .0

63. 0

59. O
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I. CERTIFICATION BY ACTUARY

Narne of Association Minnesota Highway P?tro1 Officels' Retirernqnt Association

W'e hereby certify that this actuarial valuation of the
above narned Association was made as of June 30, I971,
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 L965, Chapter 249
of Minnesota Laws 1967 and Chapter 289 of. Minnesota Laws
1969.

'/.'. I't" '; {)y/ .",r-.. .t_.,i- _-. L , ,# ,,.,,*-fi_

Franklin C. Smith
Associate, Society of Actuaries
GEORGE V. STENNES & ASSOCIATES
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GVS Minnesota Memorandurn No. 7I-5
December 10, 19?1

HIGHWAY PATROLMEN VALUATION AS OF JUNE 30, 19ZT

The purpose of this mernorandum is to diecuss the valuation report of the
Minneeota Highway Patrol Officers Retirement Association which was subrnitted
to the Commission in accordance with Ghapter 249 of Minnesota Laws 1967 and
Chapter 289 of, Minnesota Lawe 1969. The valuation was rnade by our office
using the entry age norrnl cost rnethod and assuming 3 Ll2% interest. The
Plan includes the State Police officers as well as the mernbers of the Highway
Patrol.

This memorandum containe the following:

1. Statistical and Valuation Data;
Z, Discussion of Valuation Results;
3. Conclusion.

1. Statistical and Valuation Data

Results of the valuation reports as of June 30, 1970 and June 30, l97l
are shown for comparative purposes. Figures are rounded where necesaary
for sirnplicity of presentation.

June 30, 1970
( I ) Yernbership

Active Members 651
Deferred Annuitants 15

Retired Members I 16

Disabled Mernbers I
'Widows of Deceased Members 5t
Children of Deceased Members 36

June 30 t9t t

(Thousands of Dollars)(21 Pqvroll and Annuities Pavable

Total Payroll
Annuities (annual)

(3) l1luat_ion Balance Shee_t

Accrued Liability
Assets
Unfunded Accrued Liability

(Deficit)
Funding Ratio

(As sets / Acc rued Liability)

* Corrected.

(Thousands of Dollare)

$ 6,551
389

$ 20,588 *
g,0gg

$ t1,4gg

44. Uo *

711
t4

l23
I

5l
3Z

$ 7,331
425

zt,3gg
LO, g94

10,405

51. 41o



(4) Normal Cost and Fu+ding Costs

Normal Cost
Administrative Expense
Normal Cost plus Expense

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

Normal Cost plus Expense
Amortization by 1997
Tota1 (Required Contribution)

* Corrected.

(5 ) Statutorv Contributions

Employee
Employee Regular
Ernployer Additional
Total Contributions

(6) Investment Yield *

June 30, l97l
To of PayroLL

13. ZSolo

.09
13.37To

13.37slo
4.98

18.35olo

13.37To
8. 14

?L.Slo/o

7.0%
11. z
8.0

26.2To

6.75T0

Minnesota Adjustible

June 30, I970
% of PayroII

t3.69Yo
.09

13.7 8Yo

13.78olo
6.L4 *

19. g?0lo

13.?8To
9.80 'I

?3.5810

7 . O'lo

tt. z
8._0

26. Zolo

4. t4%

* Rate of return on Erean assets excluding
Fixed tsenefit Fund.

Z. Discussion of Valuation Results

The normal cost as a percentage of payroll declined from 13.69To of pay-
roll in 1970 to l3.28To in 1971. This was the result of hiring 75 new entrants
with an average entry age below that of the group.

The excess of tJre statutory contribution over the required contribution
has resulted in a faster rate of amortizing the deficit than anticipated. Thus,
a large decline in the arnortization contribution occurred during the year.
This decline was accelerated by the large nurnber of new entrants who add to
the payroll but who do not create any deficit,
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Part of the decline in the amortization comes from substantially larger
investrnent earnings during the year. In dollars, these earnings increaeed
from $?67,855 in fiscal 1970 to $4?7,594 in fiscal l9?l; as indicated above,
the change in the rate of return was frorn 4.l4To to 6.75T0. This area of the
financial report has been questioned. We surrnise that insufficient interest
accruals were reported as of June 30, 1970 which would produce an under-
staternent of the investment income for fiscal 1970 and an overstaternent for
fiscal 1971.

The unfunded accrued liability declined from $11,489,415 to $10,405,457
during the year, a decrease of $1,083,958. The following is an approximate
analysis of this change:

Decreases:
Amortization Cont ribution
Excese Interest
Capital Gain
Mortality and Termination Gain
Gontinued Service of Older Mernbers

(sPo)
Other Actuarial Gains

Increases:
Sa1ary Scale Loss

$ t, 197,406

tl3,448
$ l,0g3, g5g

3. Conclusion

contributions for this plan are sufficient to
to retire the deficit by L9j7. Thie opinion
by the entry age norrnal cost method and

$ 568,959
205,937
40,412

lzz,325

76, LTZ
I83, 65 I

In our opinion, the statutory
pay the norrnal cost each year and
is based upon coet figures obtained
upon the valuation assumptions.

Franklin C. Srnith
Associate, Society of Actuaries
GEORGE V. STENNES AND ASSOCIATES
Comrnission Actuaries



GVS Minnesota Memorandurn No. 7l-10
January 21, l97Z

HIGHWAY PATROLMEN VALUATION AS OF JUNE 30, I9?1
SUPPLEMENTAL REPORT

After the valuation report had been subrnitted and a review rnade at the
Commiseion meeting on December 10, ItTl (see GVS Minnesota Memorandurn
No. 7l-5), we realized that 19?l wae the year for a quadrennial survey studying
tihe actual experience compared with the actuarial assumptions.

The annual valuation reports show the rate of return on investments and the
changes in the salary picture, and they follow the average retirernent age year
by year. Therefore, additional etudy of theee items is not needed, and this
Supplernental Report will be confined to death rate6, withdrawal rates and rates
of disablement.

The study covers the period frorn JuIy l, 1967 to June 30, 192t. However,
since the State Po1ice Officers Fund was not merged with the Highway Patrol
Fund until July 1, 1969, data frorn the State Police Officers are included for
only the last two years of tjhe four-year period.

The data for the active lives of the Highway Patrol grouP showed 1,67?
man-years of life and for the active lives of the State Po1ice Officers grouP
380 man-years. Thus, the total was only 2,052 Eran-years which is a small
number to use as the basis for a study.

The study of ercperience among retired lives was based on a total of' 372

man-years divided 281 for the Highway Patrol and 9l for the State Police
Officers. Corresponding data for the widows totaled 134 rnan-years divided
8t for the Highway Patrol and 53 for the State Police Officers. Again, these
are relatively small numbers.

Separate results will be presented for the Highway Patrol for the four-year
period and for the State Police Officers for the two-year period as well as the
combined results.

Active Lives

Highway Patrol State Poliqq OII&erg-

Mortality
Terrnination
Mortality and

Terrnination
Disablenlent

Expects:d 4"t""1

7.3t 5

L9.4? ZL

26.78 ?.6

3.98 I

A/E Eipected Achral }.IE

o. o,lo

363. 0

t84.9
0.0

68.41o
LO7.g

9? .1
25. L

z.92
3. 03

5,95
1. 65

0
II

1l
0



Live s Receiving- Benefits

Highway Patrol
Expected Actual

State Police Officers
A/E Expected

5 .25
l. 70

Actual AIE,

3

4
57. Lalo

235. 3
Retired
Widows

9.25 7

l.z4 r
7 5 .7To
80.6

Cornbined

Active Lives
Expected Actual AlE

Mortality lo. 23 5 48.9To Retired
Terrnination 22.50 3?, 142.2 Widows
Mortality and

Te rrnination 3?.73 37 I 13 . 0

Disablernent 5.63 1 f ?. 8

The above results point to a rnortality assumption
conservative. The rnargin in the withdrawal assurnption
perience have offset this among active lives.

Receiving Benefits
Expected Actual }*IE

14.50 t0
2.94 5

69. 0olo

zoo. ?

which is not sufficiently
and the disability ex-

However, arrong those receiving benefits, the only offsetting elernent has
been the mortatrity experience arrrong widows. One other irnportant fact is the
srnall nurnber of rnan-years in the base, and only a srnall increase in the nurnber
of deaths would have produced a ratio close to 100%.

It is recomrnended that the mortality experience be reviewed again on the
July I , lgTZ anniversary by updating the above data and that a rnore conservative
assurnption be adopted at that tirne if the results point to such a change.

Franklin C. Srnith
Associate, Society of Actuaries
GEORGE V. STENNES AND ASSOCIATES
Consulting Actuaries



GVS Minnesota Mernorandurn No. ? I-I0
JanuarY 21, l97Z

HIGHWAY PATROLMEN VALUATION AS OF JUNE 30, 19?1

SUPPLEMENTAL REPORT

After the valuation report had been subrnitted and a review made at the
Comrnission meeting on Decernber 10, 19?1 (see GVS Minnesota Mernorandurn
No. ?I-5), we realized that 19?l was the year for a quadrennial survey studying
dre actual experience compared with the actuarial assumptions.

The annual valuation reports show the rate of return on investments and the

chalges in tlhe salary picture, and they follow the average retirernent age year
by year. Therefore, additional study of these iterns is not needed, and this
Supplemental Report will be confined to death rates, withdrawal rates and rates

of disablement.

The study covers the period frorn July l, L967 to June 30, L97L' However'

since the State police officers Fund was not rnerged with the Highway Patro1

Fund rrntil July l, Lg6g, data frorn tJ:e State Po1ice Officers are included for
only the last two years of the four-year period'

The data for the active lives of the Highway Patrol grouP ehowed l'672
man-years of life and for the active lives of the State Police Officers grouP

380 rnan-years. Thus, the total was only ?,052 Irlan-years which is a ernall

nurnber to use as the basis for a study'

The study of e:rperience arrong retired lives was based on a total of' 372

man-years divid.ed 281 forthe Highway Patrol and 9l for the state Police

Officers. Gorresponding data for the widows totaled 134 rnan-years divided
gI for the Highway patrol and 53 for the State Police Officers. Again, these

are relativelY srnall numbers'

Separate reeults will be presented for the Highway Patrol for the- four-year

period 
"rrd 

for the state Police officers for the two-year period as well as the

combined results.

Active Lives

Hiehuray Patrol State -Police Officers
Expected .R..to"@ E"p""ttd Achral A/E
:

Mortality 7.3L 5 68'4% z'92 o 0'o%

Terrnination lg'4? ?'L l0?'9 3'03 II 363'0

MortalitY and
Terrnination 26'78 26 97 ' L 5 '95 11 184' 9

Disablernent 3' 98 L z5'L l'65 0 0' 0



Lives Receiving Benefits

Highway Patrol State Police Officers

Retired
Widows

Expected Actual

9.?5 7

L.24 I

/.IE

7 5 .7olo

80.6

Cornbined

Expected

5.?5
1.70

Actual AIE

3 57.tEo
4 235.3

Active Lives
Expected Actual A/E

Mortality LO. 23 5 48.9s/o Retired
Te rrnination ZZ. 50 32 l4Z . Z W.idows
Mortality and

Te rrnination 32. 7 3 37 I 13 . 0

Disabternent 5.63 I 17. 8

Receiving Bgnefitl
Exoected Actual AIE.

14.50 10
z.g4 5

69.0o/o
zoo.7

The above results point to a rnortality assurnption which is not sufficiently
conservative. The rnargin in the withdrawal assurnption and the disability ex-
perience have offset this arnong active lives.

However, arrrong those receiving benefits, the only offsetting elernent has
been the mortality experience arnong widows. One other irnportant fact is the
srnall nurnber of man-years in the base, and only a srnall increase in the nurnber
of deaths would have produced a ratio close to I00%.

It is recomrnended that the rnortatity experience be reviewed again onthe
July l, lg7?, anniversary by updating the above data and that a rnore conservative
assurnption be adopted at that tirne if the results point to such a change.

Franklin C. Srnith
Associate, SocietY of Actuaries
GEORGE V. STENNES AND ASSOCIATES
Consulting Actuaries


