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Ladies and Gentlemen:

We are pleased to present our report on the {.4e 3-0, 1990 actuarial valuation of the
Minnesota State R^etirement Syst-em, General Employees' Retirement Plan.

Our report is divided into the following sections:

Section I
Section II
Section III
Section IV
Section V
Section VI

- Introduction and Purpose
- Comparison of Valuation Results
- Explanation of Differences
- Ch-anges in the Unfunded Liability
- Sensitiviw Analvsis
- Summary of Hi(torical Valuation Results

Appendices
A. Summary of Employee Data

B: itffi,ltflfIilff]'#JH.I;,iT,tlls 
as orrune 30' 1ee0

The report was completed on the basis of accepted actuarial methods and procedures in
accordince with the^provisions stipulated in thi contract between the Statti of Minnesota
and Deloitte & Touche.

We would be pleased to answer any questions you may have regarding this report.
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I. INTRODUCTION AND PTJRPOSE

The Minnesota State Retirement System (MSRS) administers several retirement funds
and plans. The plans administered-are thi: Genbral State Employees' Plan, Unclassified
Emfloyees'Plan, Correctional Employees'Plan, State Patrol Employees'Plan, Judges'
Plan, Legislators' Plan, Elective Officers' Plan, Military Affairs Plan, Transportation
Pilots' Pfan, and a statewide Deferred Compensation Plan for public employees.

The olans that MSRS administers are overseen by the lreislative Commission on
Pensions and Retirement (LCPR). The LCPR c6nsists ofmembers of the Minnesota
State Senate and Minnesota House of Representatives. Its members duties include:

o Reviewing investment performance.

o Establishing policy for public retirement plans.

o Recommending necessary changes to retirement plan provisions.

o Hiring an actuary to perform annual actuarial valuations and experience
studies.

o Overseeing the work of the actuary.

Minnesota Statutes, Sections 356.20 arrd356.215, require annual actuarial valuations and
periodic experience studies. The Board of Directors is concerned with the valuations and
experience studies which must be performed for:

o The General State Employees'PIan;

o TheCorrectionalEmployees'Plan;

o The State Patrol Employees'PIan; and

o The Judges'Plan

These valuations and experience studies are prepared by the Wyatt Company, the actuary
retained by the LCPR. Since the MinnesotaState Retirement System does not have an
actuary on staff, it has retained Deloitte & Touche to review, analyze, and critique the
actuarial valuations and experience studies.

This report evaluates the accuracy of the Wyatt Company's results and expands on any
items of particular significance.
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II. COMPARISON OF VALUATION RESULTS

We attempted to duplicate the figures showninthe Wyatt Qompany_'s June 30, 1990
valuation ieports. tri doing so, wE had several discussiilns with the Wyatt Company's
personnel who prepared tf,e reports. Where we were able to discover reasonable
iustification foithri Wvatt Combanv's approach. we adiusted our methods and
'assumptions to match. (Descriptiohs of ihose adustmE:nts are included in Section III.)

In this section of the report, we compare the results that the Wyatt Company reported
with our valuation results. Three tables are included. Table Ashows the derivation of
the unfunded liabitiW. Table B shows the annual contribution requirements under
Sections 352 and aS6. taUte C shows the depth of plan funding based on liabilities
incurred to date. These figures are also required for Government Accounting
Standards Board (GASB) reporting.

TABLE A (000's Omitted)

$1,938,810
722,026
104,538
575.271

s2,740,645
29,g3g

2,291

766,790
6.775

3,546,369

Present Value of
Benefits:

Actives:

Retirement
Death
Disability
Withdrawal
Total actives

Deferred Annuitants
Former members without
vested rights
Participants in MPRI
Fund
Non-MPRI Benefit
Total

Portion allocated to
future service

Accrued liability
(reserves required)

Valuation assets

Unfunded accrued
liability

Funded ratio

$2,739,914
29,174

2,337

769,536
6.479

3,547,440

832.128

2,775,312

2.108.210

$ 607,102

77.6Vo

Wyatt
Comoany

838.401

$2,707,968

2.108.210

$ 599,758

77.9Vo

Deloitte
& Touche

$2,000,685
t26,988
103,413

Percentage
Difference

2.5

0.4
(3.s)
0.0

(0.7)

3.ZVo
4.1.

( 1.1)
(11.s)

0.0
(2.6)

0.3

0.0

1.2
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CONTRIBUTIONS

Chapters 352 and 356 set forth requirements about the level of contributions. Chapter
352 

^prescribes the actual amount of contributions, and Chapter 356 describes the
methods used to determine the amount of contribution required to fund the normal
cost and the unfunded accrued liability. Together, the actual contribution and required
contribution are used to determine tha suffiiienryof the actual contribution. Thele
calculations are illustrated in Table B. Amountsln parentheses show dollar amount as

a percent of payroll.*

TABLE B (000's omitted)

Actuarially Determined Contribution

1. Normal cost

2. Assumed operating expense

3. Amortization by June 30, 2020 of
the unfunded accrued liability

4. Total Chapter 356 requirement:
(1)+(z)+(3)

Prescribed Contributions

1. Employeecontributions

2. Employercontribution

3. Total Chapter 3lz[prescribed
contribution

Contribution Sufficiency

Wyatt
Company

g 92,26L
(6.rlVo)

$ 4,389
(.2eVo)

s 26,94L
(,t.780')

sL23,59L
(8.L7Vo)

$ 62,81.1

$.1,5Vo)

$ 64,930
(,4.290',)

$127,741
(8.aaVo)

.27Vo

Deloitte
& Touche

$ 93,592
(6.r8Vo)

$ 4,394
(.29Vo)

$ 27,338
(1'8oa')

$t25,324
(8.27Vo)

$ 62,883
(4.rs%)

$ 65,004
(.4.290')

$127,887
(8.44%)

.t77o

Assumins that contributions are paid during each payroll period throughout the
year ending June 30, 1991, the Wyatt Company calculates-expected annual payroll
to be $1,513,522,000.

Our amounts are based on an expected payroll of $1,,515,248,000.
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The depth of funding indicates the extent to which the accrued benefits are funded and
is meas^ured by the rf,tio of valuation assets to the present value of accrued benefits.
These measur'ements are made on the plan continuation basis (applyinggll ongoing
actuarial assumptions, including assum-ed salary increases and turnover) and are
illustrated as follows:

1.

)

3.

4.

5.

Active members

Deferred annuitants

Former members without
vested rights

Participants in MPRI fund

Participants not in MPRI
fund

Total present values of
accrued benefits

Valuation assets

Depth of tunding

Depth of funding excluding
MPRI members

TABLE C (000's omitted)

Depth of Funding June 30. 1990

Wyatt
Company

$'1.,522,443

29,938

2,291

766,790

6.715

$2,328,167

2,108,2L0

90.6%o

85.9Vo

Deloitte
& Touche

$1,513,946

29,174

2,337

769,536

6.479

2,32L,472

2,L08,2L0

90.87o

86.3%o

Percentage
Difference

(0.6Vo)

(2.6)

(3.s)

2.5

0.4

)
6.

7.

8.

9.

(0.3)

0.0
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III. EXPI.ANATION OF DIFFERENCES

In this section of the report, we present our best explanations for any differences between
the Wyatt Company's methods dnd assumptions an-d ours, the changes we made where
appropriate to 6e c'onsistent with the Wyait Company, and the effelts of these changes.

Our calculation of expected payroll is $1,515,248. The Wyatt Comp4ny calculates this
amount to be $1,513,522. Tlie difference occurred after changing salaries to limit them to
no more than 10Vo higher than their previous years salary. Before making the _ -

adjustments, we matcled the payroll calculatiiln of the Wyatt Company. We were unable
toiesolve this difference. Th6 difference in salaries causes our prelent values to be about
0.1% higher than Wyatt's.

Cumulatively, our present value of projected benefits arld our accrued liability are very
close to The'Wyatf Company's. However, when divided into its compo-n_ents we have
differences larger in madnitude. We bet6ve this may occur becausebf differences in how
benefits are aliocated bitrveen withdrawal and retirement.

When we subtracted the actuarial value of assets to derive the unfunded accrued liability,
the percentage difference increased to L.2Vo. This difference is misleading since it only
occurs because the plan is well funded.

The Wyatt Company reports a0.27Vo contribution sufficiency. We report only a 0.l7Vo
sufficiehcy. Thii differehce results in part from an interest aitjustment that we make to
the normil cost that the Wyatt Compdny does not. The Wyatt Company calculates
normal cost as of the beginming of ttie year and does not make an interest adjustment.
Because normal cost is ictuatt! paid ttiroughout the year, we feel that it is necessary to
adjust the amount by increasing it with one half year of interest.

The Standards for Actuarial Work states that the amortization of unfunded liability is
increased by one halfyear interest because salaries are paid throughout the year.
Although tlie standards do not directly mention an adju3tment, we-believe-tliat the
normalcost should be adjusted in the-same manner as the amortization of the unfunded
accrued liability.

The Wyatt Company indicated that it has made no assumption changes since las_t year.
The C6mpa.ry c6ntiirues to assume that the IRS limits onbenefits witt incre-ase 5% p_y 

^year. Actual increases over the last two years indicate a 5.4Vo rate of growth on the IRS
limit. We believe that aSVo increase is reasonable.

T651 -5-
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IV. CHANGES IN THE I.INFT]NDED LIABILITY

The General Plan currently has an unfunded liability. An unfunded liability is not
necessarily undesirable fof an ongoing plan, as long as some provision_ is mad-e to pay off
the liability over time. However Itre rintunaed [ability becorires a problem when it is so

large that it precludes benefit security, or when, like any debt, inteiest on the liability
becomes unmanageable.

Generally, unfunded liabilities tend to decrease over time, although some year-to-year.
fluctuati5n is normal. One symptom of a troubled pension plan iJa constantly increasing
unfunded liability. Annual changes in the unfunded liability occur when:

o Part of the contribution made each year goes to pay the normal costs
(includine expenses). The remaining contributioh is called the past service
iontributlon.'The unfunded liability-is automatically increasedbach year by
the interest requirement of 8.5Vo. I-f the past service contribution is less
than the intere^st requirement, there witl be a net increase in the liability.
When the past serviLe contribution is greater than the interest requirement,
part of the liability is "paid off," and the liability decreases.

o The unfunded liability is an actuarial projection of liabilities based on
certain assumptions. To the extent aclual experience differs from the
assumptions, ictuarial gains and losses may-6ccur. .An actuarial gain will
decrealse the unfunded-tiability; an actuarial loss will increase the unfunded
liability.

o The assumptions and techniques used in calculating the unfunded liability
are changed when circumstances warrant. These changes can produce
increases or decreases in the unfunded liability.

o Changes in the legal, economic, and sociologica-l environment often result
in chalnges to retiiement plans. These changes fre-qugntly result in
improvEd benefits. When these changes result in higher retirement
benefits, unfunded liabilities are increased.

T651 -6-
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During the year ended June 30, 1990, the General Employees'Fund showed an increase
in the unfunded liability for the following reasons.

1. Contribution Rate

The total contributions to the plan were approximately $113 million.
However, expected normal coit, expenses and interesf combined to equal
$139 million. The Wyatt Company decreased the $26 million difference by
$9 million, a gaincauied by aciuafsalaries being less than the salaries
projected lasiyear. The net result was a shortfall of $17 million, which
increases the unfunded liability.

2. Actuarial Gains and [osses

The Fund experienced a $49 million gain on investments. There was also a
gain of $2 mfltion due to more retire5s dyrng than anticipated.

The Wyatt Company reported actuarial gains of approximately $35 million
from sdhry incr,iases wfrich were less thin expected (in additi6n to the
salary gairi described in 1.) offset by a $84 million losi on "other items."
Our Laiculations indicate ttrat bottr the salary gain and other losses are
smaller, but that the net result is reasonable.

Overall, the Wyatt Company reported a net gain (decrease in unfunded
liability) from actuarial Experience of $2 million, avery small amount for a
plan this size.

3. Changes in Assumptions and PIan Provisions

The only changes since last year's valuation are plan provision changes.
The staiutory Smployer con[ribution rate was decreaied from4.51% to
4.29Vo of p.ayroll.- The statutory employee contribution rate was decreased
from 4341%'to 4.l5Vo of payroli. fties,i changes do not affect the unfunded
liability as of June 30, 1990, but will in future years.

)
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Changes in Unfunded Actuarial Accrued Liabili8*
(000's omitted)

B.

Unfunded actuarial accrued liability at beginning
of year

Change due to interest requirement and current
rate of funding

Expected unfunded actuarial accrued liability
at end of year: (A) + (B)

Actuarial losses (gains)

Changes in assumptions and plan provisions

Unfunded actuarial accrued liability at end of
year: (C) + (D) + (E)

Results prepared by the Wyatt Company.

$585,144

16.718

$601,862

(2,704)

0

$599.758

)

C.

D.

E.

F.

T651 -8-
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V. SENSITTVITY ANALYSIS

In the course of an actuarial valuation, liabitities and contributions are developed under a

sinsle actuarial cost method and one set of actuarial assumptions. However, since it is
uniikely that any given assumption will prove to be exactly iorrect,we analyze the impact
of a vaiiation in ai assumptioh. This analysis is called a sensitivity analysis.

We have analyzed the sensitivity to change of three of these assumptions and methods
mandated by itate law. Each of these pllys a major role in determining costs:

1. Interest is currently assumed tobe 8.5Vo for all years until re4rement, and
5Vo thercafter. We examined the effect of changin g 8.5%o to 7 .SVo.

2. Salaries are assumed to increase 6.5Vo each year. We examined the effect
of. a 6Vo salary increase assumption.

3.

Current
Deloitte
& Touche

$ 607,102Untunded liability

Actuarially determined
contribution:

Amount
Percent
Sufficiency/
(Deficiency)

Plan continuation
liability

Depth of funding:

$2,32L,472

90.8Vo

The unfunded liability is amortized as a level percent of future payroll.
This aooroach is not iermitted for a private sector plan. We examined the
effect bI amortizing the unfunded fiabitity using a Llvel dollar amount.

Value After Change

Salary
Interest Increase Amortization

$ 785,058 $ 555,317 $ 607,1.02

125,324
8.27Vo

.17%o

s2,484,768

84.9Vo

L44,187 119,758
9.52Vo 7.90Vo

(L.08Vo) 0.54Vo

$2,278,LL7 $2,321,472

92.SVo 908%

1.52,39L
1.0.06vo

(1.62)Vo

T651 9-
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Report
as of
June 30

1981

1982

1983

1984

1985

1986

I987*

1988*

1989*

1990*

*
**

T65l

Accrued val uati on H::XllE' Normal Actuari al
Li abi I i tv Assets Li abi I i tv Cost Contri buti on

831,782 648,943 182,839 52,378 69r0!! .
(6 .73%'t (8.49%)

1,004,388 753,250 251,138 54r6qq 71r6!Q ..(6.84%) (e.oe%)

1,127 ,574 866,439 261,135 59,653 78!60q
(6. e6%) (e .tl%l

1,267,662 955,850 3ll,8l2 55,387 7\r7q9 .(6.13%) (7 .es%)

1,465,114 1,109,683 355,431 62,720 82199! ..
(6. l l%) (8.08%)

1,680,837 1,312,577 368,260 61,655 89r3q?(s.43%) (7 .34%)

1,894,142 1,518,483 375,659 65,801 88rl!q(s.4s%) (7.30%)

2,115,476 1,644,145 471,331 72,080 l00L2Q2
(5.47%'t U.6l%)

2,456,686 1,871,542 585,144 86,543 115,474
(6.10%) (8.14%)

2,707 ,968 2,108,210 599,758 92,261 I23,591
(6. r0%) (8.17%)

As prepared by the tlyatt Co.
Figures shown in parentheses are as a percentage
retirement age.

GENERAL EI'IPLOYEES
v

Prescri bed
Contri buti on Suffi ci encv

77 ,796 I .51
( 10.00%)

67,898 ( . 59)
(8. s0%)

79,964 . 16
(e.33%)

68,874 (.32)
(7.63%)

78,349 (.45)
(7.63%)

86,654 .29
(7.63%l

92,174 .33
(7.63%)

100,462 .02
(7.63%)

125, 507 .7 |
(8.8s%)

127 ,7 4l .27
(8.44%)

of payrol I under normal

-10-



GENERAL ETIPLOYEES
VI. SUIIII,IARY OF HISTORICAL VALUATION RESULTS (CONt.iNUEd) **

Active l,lembers Retired l'lembers* Deferred Annuitants

Report
as of
June 30

t98l

t982

1983

1984

1985

1986

1987*

1988*

1989*

1990*

Val uati on
Pa.vrol I

777 ,961,014

909,410,816

868, 528, 66 I

922,951,956

I ,048,639, 187

I , 135 ,706,412

1 , 208,043,000

l,3l6,67l,ooo

1 ,418, 160, ooo

1 , 513,522,000

Avg. Annual
Benefi ts

?,944

3, 105

3, 194

3 ,859

3,944

4,029

4,271

4,501

5,235

5,741

Former
l,lembers
I'li thout
Vested Riqhts

4,752

4,954

4,881

5,495

4,881

4,401

4,496

4,084

3,924

4, 638

Number

46,669

43,627

43, l9I

44, 158

44,412

45,17I

45,707

47, o4o

48,653

49, 576

As oreoared bv the Wvatt Co.
lncluding ben6ficiaries and disabled members.

Avg. Annual
Number Benefits Number

9,642 2,432 793

10,?ll 2,7 44 880

10,477 2,987 983

10,843 3,271 852

ll,367 3,651 901

11,867 4,069 955

12,341 4,589 1,014

12,877 5, 050 | ,162

13,079 5,422 1,355

13,385 5,720 | ,824

*
**
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APPENDIX A

STMMARY OF EMPLOYEE DATA

The Executive Director gave us employee information for all active members, inactive
members, and retired m6mbers of the Fund. The following tables summarize the changes
in active, inactive, and retired membership during the year.

To reflect anticipated current year salary increases, all salaries provided were increased
by 6.5%o.

)
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Appendix A (continued)

General Actives at June 30, 1989
New Entrants *

Total

Less Separations from Active Service:

Refund of Contributions *

Separation with a Deferred ennlity
Separation with Neither Refunds nor
Right to a Deferred Annuity
Disability
Deaths
Service Retirement
Total Separations

Net Adjustments

General Actives at June 30, 1990

Military Actives at June 30, 1990

Total Actives at June 30, 1990

Average Entry.A,ge of New Employees

MINIVESOTA STATE RETIREMENT SYSTEM
GENERAL EMPLOYEES' RETIREMENT FIJND

Covered General Employees' Census
Data as of .Iune 30. 1990

Number

2,553
576

1,406
51
7L

647
5,304

(e6)

49,57t

5

49.576

Annual Payroll

$1,4L8,1.58,661

1,515,044,767

202,735

$7.51.5.247502

For the Fiscal Year
Endins

6/30/84
6/30/8s
6/30186
6/30/87
6/30/88
6/30/8e
6/30/e0

Male

29.7
31.6
32.0
32.4
33.5
32.L
34.L

Female

29.4
31.0
31.2
3t.9
33.6
32.2
33.9

Average of
Total

29.6
3t.2
31.5
32.1.
33.6
32.2
34.0

Includes those who entered the plan and terminated during the period from July
1, 1989 to June 30, 1990.

T651 -13-
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Appendix A (continued)

Service Retirement Annuitant s

Generals

Receiving at June 30, 1989

New
Deaths
Adjustments
Receiving at June 30, 1990

Military Affairs

Receiving at June 30, 1989

New
Deaths
Adjustments
Receiving at June 30, 1990

Unclassified Plans

Receiving at June 30, 1989

New
Deaths
Adjustments
Receiving at June 30, 1990

Total service annuitants
receiving atJune 30, 1990

MII\NESOTA STATE RETIREMENT SYSTEM
GENERAL EMPLOYEES' RETIREMENT FTJND

General Employees' Annuitant Census
Data as of .Iune 30. 1990

Number
Annual Annuity
Benefit Payable

L1.,547

757
(46e)
(42\

'J.']..,793

11.810

$64,541.,332

4,99r,361
(2,265,300)
2.243.122

$69,510,515

$ 34,565

0
0

7,396
$ 35,961

$ 42,793

0
0

L.729
8 44,522

$69.590.998

2

0
0

_0
2

15

0
0

_0
15

T651 -14-
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Appendix A (continued)

B. Disabled Employees

Receiving at June 30, 1989

New
Deaths
Adjustments - Net Result

Receiving at June 30, 1990

Widows Receiving an Annuity or
Survivor Benefit

Beneficiaries Receiving an Optional or
Reversionary Annuity:

Receiving at June 30, 1989

New
Deaths
Adjustments - Net Result

Receiving at June 30, 1990

Deferred Annuitants

Deferred as of June 30, 1989

New
Began Receiving
Adjustments - Net Result

Deferred as of June 30, 1990

Annual Annuity
Benefit Payable

$2,608,829

299,059
(174,330)

66.775

$2,800,333

$3,689,769

645,426
(135,829)

(.8.723)

$4,190,643

$7,093,L37

$10,333,190

Average Retirement
Age

63.3
64.0
64.0
62.6
62.7
62.9
63.3
63.6

Number

(44)
4)
675

851

t1,6
(31)
(36)

900

1,355

682

665

6L

C.

D.
)

(20s)
JE)

1,824

Average Age at Retirement of New Sewice Annuitants

Fiscal Year
Ending

6l3ol83
6/30/84
6/30/8s
6l3o/86
6/30/87
6130/88
6/30/8e
6/30/eo

All E:cisting Service
Annuitants

T651 -15-
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APPENDIX B

MINNESOTA STAIE RETIREMENT SYSTEM
GENERAL EMPLOYEES' RETIR"EMENT FTJND

Summary of Principal PIan Provisions as of June 30, 1990

General Employees

1. Coverage:

Service Credit:

Contributions:

a, Employee:

b. State of Minnesota:

Final Average Salary:

Normal Retirement:

a. Eligibility:

b. Benefit Amount:

From first date of employment.

Service is credited from date of coverage.)

3.

4.

5.

4.l5Vo of salary. (Changed from4.34Vo)

4.29Vo of salary. (Changed from4.5lVo)

Monthly average for the highest five
successive years of salary.

For participants hired before July 1., 1989,
eligibility is the earlier of:

o Attainment of age 65 and
completion of three years of
seroice. (Changed fiom five years
of service) and

o Attainment of age 62 with 30 years
of service.

For participants hired after June 30,
1989, eligibility is the age atwhich
unreduced Social Security benefits
corlmence and completion of three years
of service.

t.SVo ofAverage Salary for each year of
Allowable Service.

)
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Appendix B (continued)

Early Retirement:

a. Eligibility:

b. Benefit Amount:

For participants hired before July 1, 1989,
eligibility is the earlier of:

o Attainment of age 55 and
completion.of three years of
seruce; and

o Completion of 30 years of service.

o The age at which age plus service
equals-at least 90. (ndte of 90)

For participants hired after June 30,
198% eligitiitity is attainment of age 55
and 6om[tetioh of three years of Service.

For participants hired before July L, 1989,
the Senefif is the greater of:

o LVo of. final average salary for each
of the first 10 yeais of service plus
l.SVo of. final average salary for
each subsequent year of service,
reduced 0.25% f<ir each month
under age65 (or age 62if30 Years
of service have beeh comPleted).
No reduction is applied if
participant has satisfied the Rule
of 90.

o Normal retirement benefit
ausmented to ase 65 at3Vo per
yeir actuarially-reduced for 

^each

honth under age 65.

T651 -L7 -
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Appendix B (continued)

7, Pre-73lump sum payments:

8. Form of Payment:

Disability Retirement:

a. Eligibility:

b. Beneflrt Amount:

For participants hired after June 30,
1989, the benefit is: the normal
retirement benefit augmented to the age
unreduced Social Security benefits
conrmence at3Vo per year and actuarially
reduced for each monttr before that age.

Participants retired before July 1, 1973
will receive an additional lump sum
oavment each vear. The initial benefit
?oivable in 1969) is the sreater of $25
t'im'es each year of serviie or $400 times
each year o-f service less Social Security
and anv benefits received from a
Minneiota public employee pension plan.
Benefits will increase each year by the
MPRI fund increase.

Life annuity with return on death of any
balance of contributions over aggregate
monthly payments. Actuarially
equivalLit 6ptions are availabie,
intludins a 507o or l00Vo Joint &
Survivor-annuity which at no extra charge
reverts to the life annuity amount if the
spouse dies before the member.

9.

Completion of three years of service.

Normal retirement benefit formula based
on service and final average salary to
date of disability retirement.

T651 -18-
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10.

Appendix B (continued)

Deferred Service
Retirement:

a. Eligibility:

b. Benelit Amount:

11. Return of Contributions:

Surviving Spouse Death
Benefit:

a. Eligibility:

b. Benefit Amount:

Comoletion of three vears of service and
election to leave employee contributions
on deposit.

Retirement benefits payable at early
retirement date are determined
accordins to the earlv retirement benefit
formula Sased on thd member's final
average salary and service at termination;
such amount being subject to an increase
of.5Vo for each year between termination
and retirementtor years before January
1, 1981; 3Vo for each year from January 1,

1981 to the January I following age 55
and 5Vo for each y6ar thereafter until
early or normal retirement.

Upon termination of employment, a
member may elect the return of
contributions with 6Vo interest
compounded annually in lieu of all other
bendfits under the plin.

Death of member in service at age 50
with at least three years of service or at
any age with 30 years of service.

The surviving spouse may elect one of the
following:

o Refund of member contributions
with 6Vo interest, or

t2.

)
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13.

Appendix B (continued)

Combined Service Provision:

a. Eligible Members:

b. Benefit Provisions:

Proportionate Annuity:

o l00Vo of the annuity the member
would have received had he retired
early (if eligible) and elected a
l0}Vojoint and survivor annuity __
commencing on the later of age 55
or his date of death. Benefit will
commence at the later of the
members age 55 or date of death.

14.

Members who have had coverage under
two or more Minnesota Public
Retirement Systems, with a total of at
least three years of credited 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 member's last day
in covered public employment.

Any member who terminated after
attaining age 65 and completing at least
one year of service is entitled to a
proportionate retirement annuity based
bn fiis allowable service credit. '

)
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APPENDIX C

ACTUARIAL METHODS AND ASSI.]MPTIONS

ACTU.ARIAL METHODS

Chapter 356 of the Minnesota Statutes calls for the determination of normal cost and
accrired liability in accordance with the entry age normal cost method, one of several
available projected cost methods. For the June 30, 1990 valuation, we used the
individual entry age normal method, with salary scale.

The unfunded liability is amortized by the level percent of payroll method. (Each
amortization paymenl is calculated as if the following year's payment would increase by
6.5Vo.)

ACTUARIAL AS STJMPTI ONS

The tables on the following pages summarize the actuarial assumptions used for this
valuation.

CHANGES IN ACTUARIAL ASSIJMPTIONS

The actuarial assumptions have not been changed since the last valuation.

T651 -21 -
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Anpendix C (continued)
\ +

) *INNEsorA srATE RETIREMENT sysrEM
GEI\ERAL EMPLOYEES' RETIR"EMENT FI]ND

Summary of Actuarial Assumptions and Methods

1. Mortatity: 1971 Group Annuity Mortality Table with ages
set back eight years for females.

2. Post-Disablement
Mortality: Combined Annuity Mortaliry Table.

3. Withdrawal: Graded rates based on actual experience
developed by the June 30, l97l and slrbsequent
experience analyses and set forth in the
Separation froni Active Service Table.

4. Expenses: Prior year's expenses expressed as a percentage
of prior year's payroll.

5. Interest Rate: Preretiremett'8.5Vo per annum.
Postretirement - 5Vo per annum.

6. Salary Scale: 6.5%o per alrnum.

, 7. Assumed Retirement Age: Graded rates beginnitgat age 58 set forth in) ff,i'diii:1t'|Js##1fl:"':iu"f,J*li;',.
underlhe Rule of 90 are assumed to do so, and

31".i,::tt*%".:: 
or over are assumed to retire

8. Actuarial Cost Method: Entry age cost method, with normal cost
deteimined as a level percentage of future
covered payroll, on an individual basis.

9. Return of Contributions: All employees withdrawing after becoming
eligible for a deferred benefit are assumed to
talie the larger of their contributions,
accumulateii with interest, or the value of their
deferred benefit.

T651 -22 -
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Appendix C (continued)

MINNESOTA STATE RETIREMENT SYSTEM
GENERAL EMPLOYEES' RETIREMENT FI]ND

Male General Members
Seoaration from Active Service

(Number Separatingat Each Age Per 10,000 Working at That Age)

Age and Service
RetirementAge

20
2l
22
23
24

25
26
27
28
29

Withdrawal

2,400
2,250
2,090
1,920
1,760

1.,600
1,470
1,340
1,,230
1,130

Death Disability

5
5
5
6
6

30
3r
32
33
34

2
2
2
2
2

2
2
2
2
2

6
7
7
7
8

8
9
9

10
10

2
2
2
3
3

3
5
7
9

11

35
36
37
38
39

40
4t
42
43
44

45
46
47
48
49

1.6

18
20
23
26

29
33
38
42
47

1,040
950
890
830
770

720
680
640
600
560

530
500
480
460
430

410
390
370
350
340

11
12
13
t4
15

T651 -23 -
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Appendix C (continued)

MINNESOTA STATE, RETIREMENT SYSTEM
GENERAL EMPLOYEES' RETIREMENT FTJND

Male General Members
Seoaration from Active Service

(Number Separating at Each Age Per 10,000 Working at That Age)

Age

50
51
52
53
54

55
56
57
58
59

60
67
62
63
64

65

Withdrawal DisabiliS

76
90

110
t46
174

Age and Service
Retirement

150
150
500
350

1,100

10,000

50
50

14
r6
20
24
28

34
40
46
56
66

320
300
280
260
240

270
170
140
90
40

Death

53
59
65
71
78

85
93

100
109
119

131
1,44
159
174
792

)
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Appendix C (continued)

MINNESOTA STATE RETIREMENT SYSTEM
GENERAL EMPLOYEES' RETIREMENT FTJND

Female General Members
Seoaration from Active Service

(Number Separating at Each Age Per 10,000 Working at That Age)

Age and Service
Disabilitv Retirement

920
850
780
720
680

630
590
s60
530
500

Age

20
2t
22
23
24

25
26
27
28
29

30
31
32
33
34

35
36
37
38
39

40
4L
42
43
44

45
46
47
48
49

Withdrawal

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

2,910
2,750
2,600
2,430
2,270

2,120
1,970
1,820
1,690
1,540

1.,41.0
1,300
1,190
1,090
1,000

Death

4
4
4
4
4

5
5
5
5
5

5
6
6
6
7

7
7
8
8
9

9
10
10
11
12

t3
14
15
t6
18

1.

I
1

1

2

)
2
4
4
4

5
6
7
7

10

)
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Appendix C (continued)

MINNESOTA STATE RETIREMENT SYSTEM
GENERAL EMPLOYEES' RETIREMENT FUND

Female General Members
Separation from Active Service

(Number Separating at Each Age Per 10,000 Working at That Age)

Withdrawal Disability

10
t2
L4
L6
20

Age and Service
Retirement

150
150
200
350

1.,100

10,000

470
440
410
390
360

330
290
230
170
90

AS

50
51
52
53
54

s5
56
57
58
59

60
61.
62
63
64

65

Death

20
23
26
29
33

38
42
47
53
59

65
7t
78
85
93

24
30
36
44
52

62
74
88

104
722

50
50
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Deloitte&
Touche

A 4300 Norwest Center Facsimile. (612ir 339-6202
90 South Seventh Street
Minneapolis, Minnesota 55402-4150
Telephone: (612) 344-0200

March 1991

Board of Directors
Minnesota State Retirement System
529 Jackson at 1.0th Street
St. Paul, Minnesota

Ladies and Gentlemen:

We are pleased to present our report on the June 3O, 1990 actuarial valuation of the
Minnesrita State Rbtirement Syst-em, Correctional Employees'Retirement Plan.

Our report is dMded into the following sections:

Section I
Section fI
Section III
Section fV
Section V
Section VI

Appendices

- Introduction and Purpose
- Comparison of Valuation Results
- Brplanation of Differences
- changes in the unfunded Liability
- Sensitivity Analysis
- Summ*i otHiitorical Valuation Results

)

A. Summary of Employee Data
B. Summary of Priricifal Plan Provisions as of June 30, 1990
C. Actuarial Methods and Assumptions

The report was completed on the basis of accepted actuarial methods and procedures in
accordbnce with the'provisions stipulated in th'e contract between the Statd of Minnesota
and Deloitte & Touche.

We would be pleased to answer any questions you may have regarding this report.

DELOITTE & TOUCHE

)

Member
tlhl'..= i lnternational

:F$nh,
F. Jay Lingo, f.S.A

)
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I. INTRODUCTION AND PURPOSE

The Minnesota State Retirement System (MSRS) administers several retirement funds
and plans. The plans administered'are the: Genbral State Employees'Plan, Unclassified
Emfloyees'Plai, Correctional Employees'Plan, State PuttplEmployees'Plan, Judges'
Plan, Geislators'Ptan, Elective Officdrs'Plan, Military Affairs PIan, Transportation
Pilots' Plarl and a statewide Deferred Compensation Plan for public employees.

The olans that MSRS administer are overseen bv the I*eislative Commission on Pensions
and iletirement (LCPR). The LCPR consists of membeis of the Minnesota State Senate
and Minnesota House oi Representatives. Its members duties include:

o Reviewing investment performance.

o Establishing policy for public retirement plans.

o Recommending necessary changes to retirement plan provisions.

o Hiring an actuary to perform annual actuarial valuations and experience
studies.

o Overseeing the work of the actuary.

Minnesota Statutes, Sections 356.20 anrd356.215, require annual actuarial valuations and
oeriodic exoerience studies. The Board of Directors is concerned with the valuations and
^experiencettudies which must be performed for:

o The General State Employees'Plan;

o TheCorrectionalEmployees'Plan;

o The State Patrol Employees'Plan; and

o The Judges'Plan

These valuations and experience studies are prepared by the Wyatt Company, the actuary
retained bv the rcPR. Since the Minnesota Staie Retirement System does not have an
actuary oristafl it has retained Deloitte & Touche to review, analyze, and critique the
actuarial valuations and experience studies.

This report evaluates the accuracy of the Wyatt Company's results, and expands on any
items of particular significance.

T629
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II. COMPARISON OF VALUATION RESULTS

We attempted to duplicate the figures shownin_the Wyatt Co-mpany'9 Junq 30, 1990
valuation ieports. ln doing so, w6 had several discussions with-the Wyatt Company
personnel who prepared tEe reports. Where we were able to discover reasonable
justification foithd Wyatt Company's approach, we adjusted our methods and
Lssumptions to match. (Descriptioiu of those adjustmi:nts are inctuded in Section III.)

In this section of the report, we compare the results that the Wyatt Company reported
with our valuation results. Three tables are included. Table Ashows the derivation of
the unfunded tiabiliW. Table B shows the annual contribution requirements under
Sections 352 atd:S6. TaUte C shows the depth of plan funding based on liabilities
incurred to date. These figures are also reqriired for Government Accounting Standards
Board (GASB) reporting.

TABLE A (0fi)'s Omitted)

0.SVo
(2.0)
(4.s)
(1.3)
(0.1)
(0.s)

2.L

(1.s)
(0.4)

)

Present Value of
Benefits:

Actives:
Retirement
Death
Disability
Withdrawal
Total actives

Deferred annuitants
Former members without

vested rights
Participants in MPRI

Fund
Total

Portion allocated to
future service

Accrued liability
(reserves required)

Valuation assets

Unfunded accrued
liability

Funded ratio

Wyatt
Company

Deloitte
& Touche

Percentage
Difference

(2.4)

$ 75,046
2,972
2,073

26.622
$106,713

4,274

144

31.24L
$142,372

40.155

$102,2L7

96.945

$ 5,n2

94.\Vo

$75,407
2,913
L,979

26.270
$106,569

4,253

147

30.764
$L4L,733

39.270

s102,523

96945

$ 5,578

94.6Vo

0.3

0.0

5.8

)
T629
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CONTRIBUTIONS

Chapters 352 and 356 set forth requirements about the level of contributions. Chapter
352 irrescribes the actual amount of contributions, and Chapter356 describes the
methods used to determine the amount of contribution required to fund the normal
cost and the unfunded accrued liability. Together, the actrial contribution and required
contribution are used to determine thi: suffi-cienqlof the actual contribution. These
calculations are illustrated in Table B. Amounts in parentheses show dollar amounts
as a percent of payroll.*

Actuarially Determined Contribution

1. Normal cost

2. Assumed operating expense

3. Amortization by June 30, 2020 of
the unfunded accrued liability

4. Total Chapter 356 requirement:
(1)+(2)+(3)

Prescribed Contributions

1. Employee contributions

2. Employer contribution

3. Total Chapter 3sz[prescribed
contribution

Contribution Sufliciency

TABLE B (000's omitted)

Wyatt Deloitte
Comoanv & Touche

$4,552 $4,559(e.67Vo) (e.68Vo)

$ 264
(.56Vo)

$ 23s
(.s0")

$5,051
(r0.73Vo)

$2,307
(4.e0%)

$2,952
(,6.270')

$5,259
(LL.17Vo)

0.44Vo

$ 264
(.56Vo)

$ 251
(.s3")

$5,074
(r0.77Vo)

$2,307
(.el%o)

$2,952
(,6.27do)

$5,259
(tt.L7Vo)

0.40vo

Assuming that contributions are paid during each payroll period throughout the
year endlng June 30, 1991. The ,ixpected ainual payroll iS $47,075,000:

T629
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The depth of funding indicates the extent to which the accrued benefits are funded and
is measured by the ratio of valuation assets to the present value of accrued benefits.
These measur-ements are made on the plan continuation basis (app$tgel! ongoing
actuarial assumptions, including assum-ed salary increases and turnover) and are
illustrated as follows:

1. Present value of accrued
benefits

a. Active members

b. Deferred annuitants

c. Former members without
vested rights

d. Participation in
MPRI Fund

e. Total present values of
accrued benefits

Valuation assets

Depth of tunding

Depth of funding excluding
MPRI members

1,47 2.1,

30.764 (1.s)

$87,074 (0.5)

96,945 0.0

ll1.3Vo

l17.SVo

TABLE C (fi['s omitted)

Depth of Funding.Iune 30. 1990

Wyatt
Company

$51,895

4,274

1,44

31..24L

$87,554

96,945

ll0.7Vo

116.7%o

Deloitte Percentage
& Touche Difference

$51,910

4,253

(0.lVo)

(0.s)

2.

3.

4.

)
T629
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III. E)PI,ANATION OF DIFFERENCES

In this section of the report, we present our best explanations for any differences between
the Wyatt Company's methods dnd assumptions and ours, the changes we made where
approfrriate to 6e cbnsistent with the Wya'tt Company, and the effedts of these changes.

Our calculations for the Correctional Employees'Retirement Plan are very similar to
those of it e WyarCompany, and our valiation results in Table A of Secti6n II are very
close. Our totil present valiie of benefits is 0.5Vo lower than the Wyatt Company, while
our total accrued liability is only 0.3Vo higher than the Wyatt Company's total.

When we subtracted the actuarial value of assets to derive the unfunded accrued liability,
the percentage difference increased to 5.8Vo. This difference is small and is larger than
the 

^clifferencE in total accrued liability only because the plan is so well funded.

The Wvatt Comoanv reDorts a0.44Vo contribution sufficiencv. We report a0.40Vo
sufficidncy. This^ differehce results in part from an interest ailjustmenl that we make to
the normil cost that the Wyatt Compdny does not. The Wyatl Company calculates
normal cost as of the beeinning of th-e y6ar and does not make an interest adjustment.
Because normal cost is ictua$ paid tliroughout the year, we feel that it is necessary to
adjust the amount by increasingit with one half year of interest.

The Standards for Actuarial Work states that the amortization on unfunded liability is
increased by one half year interest because salaries are paid throughout the-year.
Although tlie standarris do not directly mention an adjustment, we-believe^tliat the
normaftost should be adjusted in the'same manner ai the amortization of the unfunded
accrued liability.

The Wyatt Company indicated that it has made no assumption changes since las_t year.
The C<impany cirntihues to assume that the IRS limits onbenefits witt incre-ase S? p_V 

^year. Actualincreases over the last two years indicate a5.4Vo rate of growth on the IRS
limit. We believe that a5Vo increase is reasonable.

T629
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ry. CHANGES IN THE TINFT'NDED LIABILITY

The Correctional Plan currently has an unfunded liability, .A, lrffinded liability is not
necessarily bad for an ongoing iltan, as long as some provision is made to Pay off the 

.

liabiliry over time. Howiver,-tlie urifunderl'tiaUitity becomes a problem whe.n it is so large
that it ilrecludes benefit security, or when, like any debt, interesi on the liability becomes
unmanageable.

Generally, unfunded liabilities tend to decrease over time, although some year-to-year.
fluctuati6n is normal. One symptom of a troubled pension plan isa constantly increasing
unfunded liability. Annual changes in the unfundeil liability occur when:

o Part of the contribution made each year goes to pay the normal costs
(includine expenses). The remaining conlributioh is called the past service
iontributlon.^ The unfunded liabilitv-is automatically increased-each year by
the interest requirement of 8.5Vo. If the past service contribution is less
than the intereit requirement, there will be a net increase in the liability.
When the past servibe contribution is greate.r.than the interest requirement,
part of theliability is "paid off," and the liability decreases.

The unfunded liabilitv is an actuarial proiection of liabilities based on
certain assumptions. To the extent actual experience differs from the
assumptions. ictuarial gains and losses may occur. An actuarial gain will
decreate the unfunded-liability; an actuarial loss will increase the unfunded
liability.

The assumptions and techniques used in calculating the unfunded liability
are changed when circumstances warrant. These changes can produce
increaseior decreases in the unfunded liability.

Changes in the legal, economic, and sociological environment often result
in cha--nges to retiiement plans. These changes frequently result in
improv6d benefits. When these changes result in higher retirement
benefits, unfunded liabilities are increased.

T629
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During the year ended June 30, 1990, the Correctional Employees'Fund showed a
decreise in-the unfunded liability for the following reasons.

1. Contribution Rate

The total contributions to the plan were approximately $5,338,000-
Expected normal cost, expens6s and interesi combineil to equal $4,814,000.
Th'e Wvatt Company incr-eased the $524,000 difference by $282,000, a gaina gainTh'e Wvatt Company incr'eased the $524,000 difference by
caused by actuaf sal'aries being less tha^n^the sirlaries proje,the salaries proiected bv Wvatt last

i806.000 in the untunOed Hability.
causecl bv actual salanes bemg less tnan tne salarles prolecteo Dy wyatt Ia
year. Th'e net result was a reduction of $806,000 in the unfunded liability.

3.

Actuarial Gains and losses

The Fund experienced actuarial gains of approximately $^1r1.Z6rqqq because
of salary incr'eases which were leIs than anlfcipated aid $2,419,000 of
investrrient eains. Accordine to the Wvatt Coinpany, the fund also
exoerienceda $95.000 eain 5n MPRI fund mort-ality. Our calculations
included an MPRI Moitality gain of $250,000, but fhis is not a major
difference.

The Wyatt Company reported an additional loss of $2,525,000 due to
miscell'aneous it^ems-. This is a relatively large loss for miscellaneous causes,
but our calculations produced similar results.

Overall, the Wyatt Company reported a net gain (decrease in unfunded
liability) of $ 1,165,000.

Changes in Assumptions and Plan Provisions

The only change since last year's valuation is plan provision changes. The
statutory empl-oyer contribution rate was decrieasetl from 8.70Vo to 6.27Vo of
payroll.-ThiS cliange does not affect the unfunded liability as of June 30,
1990, but will in future years.

-7-
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Changes in Unfunded Actuarial Accrued Liability*
(000's omitted)

A. Unfunded actuarial accrued liability at beginning
of year

B. Change due to interest requirement and current
rate of funding

C. Expected actuarial accrued liability at end of
year: (A) + (B)

D. Actuarial losses (gains)

E. Changes in assumptions and plan provisions

F. Unfunded actuarial accrued liabitity at end
of year: (C) + (D) + (E)

* Results prepared by the Wyatt Company.

$7,243

(806)

$6,437

(1,165)

0

s5.272

T629
-8-

)

)



V. SENSITTVITY ANA,LYSIS

In the course of an actuarial valuation, liabilities and contributions are developed
under a single actuarial cost method and one set of actuarial assumptions. However,
since it is uillikely that any given assumption will prove to be exactli correct, we 

.

analyze the impa'ct of a vdriation in an issumptioir. This analysis is called a sensitivity
analysis.

We have analyzed the sensitivity to change of three of these assumptions and methods
mandated by itate law. Each of these pliys a major role in determining costs:

1. Interest is currentlv assumed to be 8.5Vo for all vears until retirement,
andSVothereafter. We examined the effect of i:hanging8.SVoto7.5Vo.

2. Salaries are assumed to increase 6.5Vo each year. We examined the
effect of. a 6Vo salary increase assumption.

3. The unfunded liability is amortized as a level percent of future payroll.
This aooroach is not iermitted for a private sector plan. We examined
the effe^ct of amortizihg the unfunded fiability using a level dollar
amount.

Current
Deloitte
& Touche

$ 5,578

5,074
70.77Vo
0.40vo

$87,074

lll.3Vo

Value After Change in

Salary
Interest Increase Amortization

st2,37t $ 3,743 $ 5,578Untunded liability

Actuariallv determined
Contribution:

Amount
Percent
Sufficiency

Plan continuation
liability

Depth of tunding:

6,011 4,74'1.
l2.77Vo 10.07Vo
(t.60Vo) L.llVo

$93,544 $85,432

L03.6Vo ll3.SVo

5,319
11.30%

(.13%)

$87,074

Lt7.3Vo

)
T629
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CORRECTIONAL EI'IPLOYEES
VI. SUMTIARY OF HISTORICAL VALUATION RESULTS**

(000'S Omitted)

Report Unfunded
as of Accrued Valuation Accrued Normal Actuarial Prescribed
June 30 Liabilitv Assets Liabilitv Cost Contribution Contribution Sufficiencv

lg81 29,876 26,284 3,592 2,027 2,301 3,667 7.45
(u.os%) (12.5s%) (20.00%)

lgg2 34,519 30,400 4,119 2,150 2,460 2,568 .53
( lo. s2%) (r2.04%l (t2.s7%)

1983 39,551 36,068 3,483 2,603 2,879 3,998 4.56
(r0.62%) (ll.7s%) (16.31%)

1984 43,888 40,153 3,735 2,562 2,788 3,671 3.27
(e.4e%) (10.33%) (13.60%)

lgg5 53,926 48,700 5,126 2,931 3,269 4,226 3.08
(e.43%) (10.s2%) (r3.60%)

1986 58,060 57 ,472 588 3, I 13 3,233 4, 561 3 .96
(e .28%l (e.64%) ( 13 .60%)

1987* 72,081 67,488 4,593 3,257 3,545 4,782 3.52
(e .26%) ( r0.08%) 13 .60%)

lggg* 81,454 74,065 7,389 3,586 4,024 5,278 3.23
(s .24%) ( 10. 37%) ( 13 .60%)

1989* 9?,684 85,441 7,243 4,073 4,564 5,709 2.73
(e.70%) (10.87%) (13.60%)

1990* 102,217 96,945 5,272 4,552 5,051 5,259 0.44
(e.67%) (10.73%) (ll.l7%)

* As prepared by the Wyatt Company** Figures shown in parentheses are as a percentage of payroll under normal retirement age.
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CORRECTIONAL EI.IPLOYEES

VI. SUtlllARY 0F HISTORICAL VALUATION RESULTS (continued) *
(000'S Omitted)

Ret'ired ilembers** Deferred AnnuitantsActive l{embers
Report
as of
June 30

l98l

1982

1983

1984

1985

1986

1987*

1988*

1989*

1990

Number

965

I ,010

1,124

1,174

l,192

I ,219

1,232

1,267

I,317

I ,416

Former l,lembers
Valuation Avg. Annual Avg. Annual l{ithout
Pavroll Number Benefits Number Benefits Vested Riqhts

18,336,416 275 4,938 5 6,722 38

20,984,656 293 5,346 lo 7,180 39

25,186,035 295 5,410 12 7 ,210 27

26,998,637 326 5,959 25 7,136 95

31,075,810 32g 6,403 29 9,032 79

33,533,822 328 6,908 35 8,285 83

35, l55,0oo 333 7,383 43 7 ,928 84

39,807,000 346 7,983 47 8,572 80

41,976,000 357 8,423 58 8,624 57

47,075,000 364 8,930 ll3 8,177 45

*
**

Including beneficiaries and disabled members.
As prepared by the Wyatt Company
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APPENDIX A

STJMMARY OF EMPLOYEE DATA

The Executive Director qave us employee information for all active members, inactive
members, and retired m6mbers of the Fund. The following tables summarize the
changes in active, inactive, and retired membership during the year.

To reflect anticipated current year salary increases, all salaries provided were increased
by 6.5Vo.

T629
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Appendix B (continued)

b. Benefit Provisions:

12, ProportionateAnnuity:

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 member's last day
in covered public employment.

Any member who terminated after
attaining age 65.and comp-leting at least
one vear of seruce N entltled to a
orooortionate retirement annuiw based
bn fris allowable service credit. '

T629
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APPENDIX C

ACTUARIAL METHODS AND ASSI]MPTIONS

ACTUARIAL METHODS

Chapter 356 of the Minnesota Statutes calls for the determination of normal cost and
accriled liability in accordance with the entry age normal cost method, one of several
available projelted cost methods. For the Jirnd30,-1990 valuation, we used the
individualenlry age normal method, with salary scale.

The unfunded liabiliW is amortized by the level percent of payroll method. (Each
amofiization paymenl is calculateO ai it the foltowing yeart fayment would increase by
6.5V0.)

ACTUARIAL ASSUMPTIONS

The tables on the following pages summarize the actuarial assumptions used for this
valuation.

CHANGES IN ACTUARIAL ASSTJMPTIONS

The actuarial assumptions have not been changed since the last valuation.

T629
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Aooendix C (continued)

/ vtINNEsorA srATE RETIREMENT sYsrEM
CORRECTIONAL EMPLOYEES' RETIREMENT FI]ND

Summary of Actuarial Assumptions and Methods

1. Mortality: 1.971 Group Annuity Mortality Table with ages
set back eight years for females.

2, Post-Disablement
Mortality: Combined Annuity Mortality Table.

3. Withdrawal: Graded rates based on actual experience
developed by the June 30, l97l and subsequent
experi6nce analyses and set forth in the
Separation froni Active Service Table.

4. Expenses: Prior year's expenses-expressed as a percentage
of prior year's payroll.

5. Interest Rate: Preretirement - 8.5Vo per annum.
Postretirem errt' 5Vo Per alrnum.

6. Salary Scale: 6.5%o Per alrnum.

7, Assumed Retirement Age: Age 58, or if over age 58, one year from the
,, valuation date.
)' 8. Actuarial Cost Method: Entry age cost method, with normal cost

deteimined as a level percentage of future
covered payroll, on an individual basis.

9. Social Security: Based on the present law and 6.5Vo salary.scale
applicable to current salaries. Future Social
S-eZurity benefits replace the same proportion
of salary as at Present.

10. Return of Contributions: All employees withdrawing after becoming
eligibld foi a deferred benefit were assumed to
talie the larqer of their contributions,

ffiitsflltlwith 
interest, or the value of their

11. Disability All disabilities are assumed to have been
occupational.

T629
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Appendix C (continued)

MINNESOTA STATE R"ETIREMENT SYSTEM
CORRECTIONAL EMPLOYEES' RETIREMENT FI.JND

Male Correctional Members
Separation from Active Service

(Number Separating at Each Age Per 10,000 Working at that Age)

Disability
Age and Service
Retirement

11
t2
t3
t4
15

40
41.
42
43
44

Age

20
2t
22
23
24

25
26
27
28
29

30
31
32
33
34

35
36
37
38
39

Withdrawal

2,400
2,250
2,090
L,920
'1.,760

1,600
L,470
1,340
1,230
1,1.30

1.,040
950
890
830
770

Death

5
5
5
6
6

6
7
7
7
8

8
9
9

10
10

1,6

18
20
23
26

29
33
38
42
47

45
46
47
48
49

720
680
640
600
560

530
500
480
460
430

410
390
370
350
340

2
2
2
2
2

2
2
2
2
2

2
2
2
3
3

3
5
7
9

11

)
T629
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Appendix C (continued)

Ae Withdrawal Death Disability

14
16
20
24
28

34
40
46

53
59
65
77
78

85
93

100

320
300
280
260
240

210
170
1,40

50
51
52
53
54

55
56
57
58

Age and Senice
Retirement

10,000

T629
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Appendix C (continued)

MINI{ESOTA STATE RETIREMENT SYSTEM
CORRECTIONAL EMPLOYEES' RETIREMENT FT]ND

Female Correctional Members
Separation from Active Service

(Number Separating at Each Age Per 10,000 Working at that Age)

Age and Service
RetirementAE

20
21,

22
23
24

25
26
27
28
29

30
31
32
33
34

35
36
37
38
39

40
47
42
43
44

Withdrawal

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

2,910
2,750
2,600
2,430
2,270

2,120
1,970
1,820
1,690
1,540

1,410
1,300
1,190
1,090
1,000

Death

4
4
4
4
4

5
5
5
5
5

5
6
6
6
7

7
7
8
8
9

9
10
r0
11
t2

13
L4
15
1,6

18

Disability

L
1

t
1

2

2
2
4
4
4

5
6
7
7

10

920
850
780
720
680

630
590
560
530
500

45
46
47
48
49

T629
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) lPPendix C (continued)

Age and Service

AsWithdrawalDeathDisabilityRetirement
11.g 79 tg
A,Li Lt;'iX le 14

IAX zg 16

ie6 * 20

50
51
52
53
54

10,000
23",fr33
58

)
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Appendix A (continued)

Actives at June 30, 1989
New Entrants*

TotaI

Less Separations from Active Service:

Refund of Contributionst
Separation with a Deferred Annuity
Separation with Neither Refund
noi Right to a Deferred Annuity
Death
Service Retirement
Disability

Total Separations

Data Adjustments

Actives at June 30, 1990

Average Entry Age of New Employees

MINNESOTA STATE RETIREMENT SYSTEM
CORRECTIONAL EMPLOYEES' RETIREMENT FT]ND

Number

1,317
200

L,517

2
L,416

40
32

t2
1

18
_0

103

Annual Payroll

$41,954,249

$47,074,739

Average AgeFor the Fiscal Year
Year Ending

6/30/84
6/30/8s
6/30/86
6/30187
6130/88
6/30/8e
6/30/e0

Male

28.7
29.2
29.8
30.0
29.8
30.3
30.5

Female

32.4
28.6
32.1
30.1
31.5
29.5
31.1

- 
at Entry

29.4
29.0
30.4
30.0
30.3
30.1
30.7

Includes those who entered the plan and terminated during the period from July
1, 1989 to June 30, L990.

T629
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Appendix A (continued)

Service Retirement Annuitants

Receiving at June 30, 1989

New
Deaths
Adjustments - Net Result

Receiving at June 30, 1990

Disabled Employees

Receiving at June 30, 1989

New
Deaths
Retirements
Adjustments - Net Result

Receiving at June 30, 1990

Widows Receiving an Annuiff or
Survivor Benefit

Beneficiaries Receiving an Optional
or Reversionary Annuity:

Receiving at June 30, 1989

New
Deaths
Adjustments - Net Result

Receiving at June 30, 1,990

MINNESOTA STATE RETIREMENT SYSIEM
CORRECTIONAL EMPLOYEES' RETIREMENT FTJND

A.

Number

337

2l
(18)
_0

340

t2

4
(1)

_0

15

Annual Annuity
Benefit Payable

$2,865,562

294,259
(80,931)

4.016

$3,082,906

$ 75,929

7,4L8
0
0

23tr

$ 85,658

$ 65,427

21.,703
(27,399)
16.292

$ 82,023

B.

8

1

0
0

_-0

9

C.

)
T629
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Appendix A (continued)

Children Receiving a Survivor
Benefit

Deferred Annuitants

Receiving at June 30, 1989

New
Began Receiving
Return of Actives
Adjustments

Receiving at June 30, 1990

Annual Annuity
Benefit Payable

500,172

$ 924,033

Average Retirement
-age

55.6
57.8
57.8
55.4
56.8
58.0
57.2
56.9

58.2

Number

0
D.

E.

58

62

lfi
113

Averaee Aee at Retirement of New Service Annuitants

Fiscal Year
Ending

6/30/83
6/30i/84
6/30/8s
6/30/86
6/30i187
6/30i/88
6/30/8e
6/30i/e0

All Existing Service
Annuitants

)
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APPENDIX B

MINNESOTA STATE RETIREMENT SYSTEM
CORRECTIONAL EMPLOYEES' RETIREMENT FTJND

Summary of Principgl Plan Provisions as of June 30, 1990

1.

,,

3.

4.

5.

Coverage:

Service Credit:

Contributions:

a. Employee:

b. State of Minnesota:

Final Average Salary:

Normal Retirement:

a. Eligibility:

b. Retirement Benefit:

c. Additional Benefit:

d. Limitation on
Additional Benefrt:

e. Additional Benefits
Period:

f. Minimum Benefit
Following Additional
Benefit Period:

From first date of employment.

Service is credited from date of coverage.

4.90Vo of salary.

6.27Vo of salary. (Changed from8.70Vo).

Monthly average for the highest five
successive years of salary.

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

General Plan benefit plus an additional
benefit defined below.

Final average salary times L%o f.or each
year of service.

That amount which, when added to the
General Plan benefit, provides a
retirement benefit of i5Vo of final
avetage salary.

84 months or until attainment of age 65,
whichever comes first.

That amount which, when added to
Social Security benefits, equals the
benefit payable during the additional
benefit period.

)
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Appendix B (continued)

6. Early Retirement:

a. Eligibility: Attainment of age.50 and-complelion of
three years of service. (Changed from
age 50 and five years.)

b. Retirement Benefit: Normal Retirement Benefit actuarially
reduced for commencement at age 55.

7, Disability Retirement:

B, Eligibility:

o In line of duty: All employees are eligible.

o Not in line of
duty: One year of service and less than age 55.

b. Benefit Amount:

o In rine of dutv: 
?:{z::fl":3t?s?+:1',1i?YgJ3',}i 

25vo

. years, offset by Workers' Compensation.

)/ o Not in line ofdury: 
?!"!::{,ZH:e:,fi?}jil[,flfiihHlffii
37.5Vo.

c. Limitation: At age 62, General Plan benefit based on
credited service is payable subject to a
minimum benefit based on 15 years of
service.

8. Deferred Service
Retirement:

^. Eligibility: Completion of three years of serv.ice and
election to leave emfloyee contributions
on deposit.

)
T629
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Appendix B (continued)

b. Benefit Amount:

9. Return of Contributions:

Surviving Spouse Death
Benefit:

a. Eligibility:

b. Beneflrt Amount:

Retirement benefits payable at normal
retirement date are determined
according to the normal retirement
benefit formula based on the member's
final average salary and service at
terminatiot; such imount being subject
to an increase of. 5Vofor each year
between termination and retirement for
vears before January 1. 1981 and3Vo
tompounded annuaily ihereafter.

Upon termination of employment, a
m-ember mav elect the return of
contributions wittr 6Vo interest
compounded annually in lieu of all other
benefits under the plan.

Death of member in service at age 50 at
least with three years of service or at any
age with 30 years of service.

The surviving spouse may elect one of:

o Refund of member contributions
with 6%o interest; or

o 100Vo of the annuity the member
would have received had he retired
early (if eligible) from the General
Emolovees-Reti'rement Fund and
elec'ted a l00Vo ioint and survivor
annuity commericing on the later
of age 55 or his date of death.
BenEfit will commence the latter of
member age 55 or date of death.

Members who have had coverage under
two or more Minnesota Public
Retirement Systems, with a total of at
least five yeais of credited service.

10.

11. Combined Service Provision:

a. Eligible Members:

)
T629
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Deloitte&
) Touche

A 4300 Norwest Center Facsimile: (612]' 339-6202
90 South Seventh Street
Minneapolis, Minnesota 55402-4150
Telephone : 1612) 344-0200

March 1991

Board of Directors
Minnesota State Retirement System
529 Jackson at 10th Street
St. Paul, Minnesota

Ladies and Gentlemen:

We are pleased to present our report on the June 30, 1.990 actuarial valuation of the
Minnes6ta State R-etirement Syst-em, State Patrol Employees'Retirement Plan.

Our report is divided into the following sections:

)

Section I
Section II
Section III
Section IV
Section V
Section W

Appendices

- Introduction and Purpose
- Comparison of Valuation Results
- Explanation of Differences
- Changes in the Unfunded Liability
- Sensitivity Analysis
- Summary of Hiitorical Valuation Results

A. Summary of Employee Data
B. Summary of Priricipal Plan Provisions as of June 30, 1990
C. Actuarial Methods and Assumptions

The report was completed on the basis of accepted actuarial methods and procedures in
accordince with the'provisions stipulated in th'e contract between the Statti of Minnesota
and Deloitte & Touche.

We would be pleased to answer any questions you may have regarding this report.

DELOITTE & TOUCHE

)
F. Veilautz, F.S.A
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I. INTRODUCTION AND PI.]RPOSE

The Minnesota State Retirement System (MSRS) administers several retirement funds
and olans. The plans administered-are thd: Genbral State Employees'Plan, Unclassified
Emfloyees' Plari, Correctional Employees' Plan, SLate Pat-tpl Emliloyees' Plan, Judges'
Plan, Irgislators; Plan, Elective Officdrs' Plan, Military-Aff_airs Pl-an, Transportation
Pilots'PIan, and a statewide Deferred Compensation Plan for public employees.

The plans that MSRS administers are overseen by the Lrgislative Commission on
Pensions and Retirement (LCPR). The LCPR c5nsists ofmembers of the Minnesota
State Senate and Minnesoia Hou'se of Representatives. Its members' duties include:

. Reviewing investment performance.

. Establishing policy for public retirement plans.

. Recommending necessary changes to retirement plan provisions.

. Hiring an actuary to perform annual actuarial valuations and experience studies.

. Overseeing the work of the actuary.

Minnesota Statutes, Sections 356.20 and356.215, require annual actuarial valuations and
periodic experience studies. The Board of Directors is concerned with the valuations and
experience studies which must be performed for:

. The General State Employees'Plan;

. TheCorrectionalEmployees'Plan;

. The State Patrol Employees'Plan; and

. The Judges'Plan

These valuations and experience studies are prepared by the Wyatt Company, tle actuary
retained bv the LCPR. Since the MinnesotaStale Retifement System does not have an
actuary oristaff, it has retained Deloitte & Touche to review, analyze, and critique the
actuarial valuations and experience studies.

This report evaluates the accuracy of the Wyatt Company's results, and expands on any
items of particular significance.

)
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We attempted to duplicate the figures shownjn_the Wyatt Qo-mpany_'9 Jung 30, 1990
valuation ieports. In doing so, wE had several discussibns with-the Wyatt Company's
oersonnel who orepared tf,e reDorts. Where we were able to discover reasonable
iustification foithd Wvatt Combanv's approach. we adiusted our methods and
'assumptions to match. (Descriptioirs of those adjustm6nts are included in Section III.)

In this section of the report, we compare the results that the Wyatt Company reported
with our valuation results. Three ta6les are included. Table Ashows the derivation of
the unfunded liabilitv. Table B shows the annual contribution requirements under both
Chapters 352 andlSti. taUte C shows the depth of plan funding b-ased on liabilities
incu'rred to date. Table C figures are also rerluired Tor Government Accounting
Standards Board (GASB) reporting.

II. COMPARISON OF VALUATION RESULTS

TABLE A (000's Omitted)

Wyatt
Company

Deloitte Percentage
& Touche Difference

Present Value of
Benefits:

Actives:
Retirement
Death

) Disability
' Withdrawal

Total actives
Deferred annuitants
Former members without

vested rights
Participants in MPRI

Fund
Participants not in

MPRI Fund
Total

Portion allocated to
future service

Accrued liability
(reserves required)

Valuation assets

Unfunded accrued
liability

Funded ratio

)

$146,408
1.1,186
14,835
15.908

$188,337
2,096

57

84,931

$L46,234
11,5 L 1

L3,944
t6.768

$188,457
2,L09

63

84,811

9.t79
$284,559

77.36r

$207,198

185.699

(0.1%o)
2.9

(6.0)
5.4
0.1
0.6

10.5

(0.1)

0.5

(0.1)

0.0

(0.7)

2.9
0.1

76.94r

5207,343

185.699

$21,644

89.6Vo

$21,499

89.6Vo

T618
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Chapters 352 arrd 356 set forth requirements about the level of contributions. Chapter
352 |rescribes the actual amount of contribution!, and Chapter 356 describes the
metfrods used to determine the amount of contribution required to fund the normal cost
and the unfunded accrued tiability. Together, the excess of actual contributions over
required contributions determinei the iuffici6ncy of the actual contribution. These
caltulations are illustrated in Table B. Amountd in parentheses show the dollar amounts
as a percent of payroll.*

CONTRIBUTIONS

TABLE B (000's omitted)

)

Actuarially Determined Contribution

1. Normal cost

2. Assumed operating expense

3. Amortization by June 1, 2020 of
the unfunded accrued liability

4. Total Chapter 356 requirement:
(1)+(2)+(3)

Prescribed Contributions

1. Employee contributions

2. Employercontribution

3. Total Chapter 3528 prescribed
contribution

Contribution Sufficiency

Wyatt
Company

$6,378
(t8.53Vo)

$ 272
(.7eVo)

s 974
(2'830')

$7,624
(22.15Vo)

$2,926
(8.50Vo)

55,722
(14.884- )

$8,048
(23.38%o)

l.23Vo

Deloitte
& Touche

$6,700
(Le.46%)

s 272
(.7e%)

$ 968
(.2.81%o)

$7,940
(23.06Vo)

$2,926
(8.50Vo)

$5,722
(14.88o')

$8,048
(23.38%)

0.32Vo

Assuming that contributions are paid during each payroll period throughout the
year endlng June 30, 1991. The rlxpected ainuat payroll i6 $34,423,000:

)
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)
The deoth of fundins indicates the extent to which the accrued benefits are funded and is
measurtd by the rati'o of valuation assets to the present value of accrued benefits. These
measuremehts are made on the plan continuatidn basis (applFngel! ongoing actuarial
assumptions, including assumed salary increases and turnover) and are illustrated as
follows:

1.

2.

3.

6.

7.

8.

9.

Active members

Deferred annuitants

Former members without
vested rights

Participation in MPRI Fund

Participants not in MPRI
Fund

Total present values of
accrued benefits

Valuation assets

Depth of funding

Depth of funding excluding
MPRI members

TABLE C (000's omitted)

Depth of Funding.Iune 30. 1990

Wyatt
Comnany

9102,412

2,096

57

84,931

8.863

$198,359

185,699

93.6Vo

88.8Vo

Deloitte Percentage
& Touche Difference

$102,660 0.2Vo

2,109 0.6

63

84,8L1

9,179 2.9

st98,762 0.2

185,699 0.0

93.4Vo

88.5Vo

10.5

(0.1)4.

5.

)

)
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III. EXPI"ANATION OF DIFFERENCES

)

In this section of the report, we present our best explanatiogs fq,r any differences between
the Wyatt Company's methods dnd assumptions ancl ours,-the changes we-made.where
appropriate to 6e cbnsistent with the Wyatt Company, and the effedts of these changes.

Our calculations of liabilities are very close to the Wyatt Company's. The difference
between our accrued liabilitv and thdirs is less than O.lVo. After subtracting the assets,
the resulting difference in uifunded accrued liability is0.7Vo lower. Last year,.this
difference lilas2.0Vo higher. The change in results feflects our change in marriage
assumption from l00Vito 85Vo to match the Wyatt Company's assumption.

The Wyatt Company reports al.237o contribution sufficiency. We report only a 0.32Vo

sufficiehcy. ThiS differehce results almost entirely from an interest adjustment that we
make to the normal cost that the Wyatt Company does not. The Wyatt Company
calculates normal cost as of the beginnine of the year and does not make an interest
adjustment. Because normal cost is actuilly paid througho$ the year, we feel that it is
necessary to adjust the amount by increasing it with one half year of interest.

The Standards for Actuarial Work states that the amortization of unfunded liability is
increased by one half year interest because salaries are paid throughout the year.
Atthough tlie standarrls do not directly mention an adjuStment, we believe that the
normaicost should be adjusted in the'same manner ai the amortization of the unfunded
accrued liability.

) We increased the withdrawal liabiliW bv 6Vo to account for the death benefit for future' uested terminations. The Wyatt Co.'hal stated that it calculated this liabitity directly but
is unable to sive us the exacf amount. We believe that a6Vo load is a reasonable
approximatiSn for this ancillary benefit.

The Wyatt Company indicated that it has made no assumption changes since lastyear.
The C<impany cirntihues to assume that the IRS limits onbenefits will increase 5Vo p_y 

^
year. Actual increases over the last two years indicate a 5.4%o rate of growth on the IRS
iimit. We believe that aSVo increase assumption is reasonable.

)
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IV. CHANGES IN THE T'NFI.INDED LIABILITY

)

The State Patrol Employees'_P-lan currently has an unfunded liability. An unfunded
liability is not necesslrily bad for an ongoing plan, as long as some provision is made to
pay off-the liability overiime.- Howevei ttriunfunted lii'Uility b.egonles a problem when
it il so large that ii precludes benefit security, or when, like any debt, interest on the
liability becomes unmanageable.

Generally, unfunded liabilities tend to decrease over time, although some year-to-year
fluctuatiSn is normal. One symptom of a troubled pensio:r plan iJa constantly increasing
unfunded liability. Annual changes in the unfunded liability occur when:

. Part of the contribution made each year goes to pay the normal costs (including
exoenses). The remainins contribution i5 calledlhe Past Service Contribution.
IIie unfuhded liability is iutomatically increased each year by the interest
requireme nt of 8.5Vo. When the past iervice contribution is less than the interest
re{uirement, there will be a net iircrease in the liability. Wh-eq tlg pllt service
contribution is greater than the interest requirement, part of the liability is "paid
off," and the liability decreases.

. The unfunded liabiliw is an actuarial proiection of liabilities based on certain
assumptions. To the i:xtent actual e4ieri-ence differs from the assumptions,
actuarlal gains and losses may occur.'An actuarial gain will decrease-the unfunded
liability; a-n actuarial loss wifiincrease the unfundeil tiaUitity.

) r The assumptions and techniques used in calculating the unfunded liability are/ changed wfien circumstances warrant. These chanfes can produce increases or
decreases in the unfunded liability.

. Changes in the legal, economic, and sociological environment often result in

-.I_urg?: to retirerient plans. T.hqr" changes-frequently result in i4g5qv.gd.benefits.
Wheil these changes r6sult in higher retirEment benefits, unfundedjiabilities are
increased.

)
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1.

During the year ended June 30, 1990, the State Patrol Employees'Fund showed a
decrease in the unfunded liability for the following reasons.

Contribution Rate

The total contributions to the plan were $8.3 million. However, expected
normal cost, expenses and inteiest combined to equal $8.1 million. The Wyatt
Company incre-ased the $0.2 million difference by $0.a milion, which was a
gain 

-cauied 
by actual salaries being less than the salaries projected by the

Wyatt Company last year. The neiresult was a surplus of abbut $.6 ririllion,
which decreased the unfunded liability.

Actuarial Gains and lnsses

According to the Wyatt Company, the Fund experienced actuarial gains of
$2,777,Of}from sal6ry increases and $87,000 from MPRI mortaliryl

The Fund experienced a$3,717,000 gain on investments.

The remainins sources of eain or loss. includine Mortalitv of Other Benefit
Recipients, co"mbined to pioduce a lo'ss of $1,653,000. Overall, there was a net
gain(decrease in unfunded liability) from actuarial experience of $4,928,000.

Changes in Assumptions and Plan Provisions

The only change since last year's valuation is a change in plan provisions. The
statutory empl6yer contribution rate was decreased lromil.gifo fi l4.88Vo of
payroll.- ThiS change does not affect the unfunded liability as of June 30, 1990,
but will in future years.

)

3.

)

)
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)
Changes in Unfunded Actuarial Accrued Liability't

(000's omitted)

Unfunded actuarial accrued liability at beginning
ofyear

Change due to interest requirement and current
rate of funding

Expected actuarial accrued liability at end of
year: (A) + (B)

Actuarial losses (gains)

Changes in assumptions and plan provisions

Unfunded actuarial accrued liability at end
of year: (C) + (D) + (E)

Results prepared by the Wyatt Company.

A.

B.

827,L63

(se1)

$26,572

(4,928)

0

s27.644

D.

E.

F.

C.

T618
-8-
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V. SENSITTYITY ANALYSIS

)

In the course of an actuarial valuation, liabilities and contributions are developed under a
single actuarial cost method and one set of actuarial assumptions. However, since it is
unlikely that any grven assumption will prove to be exactly correct,we analyzed the
impact of a variation in an assumption. This analysis is called a sensitivity analysis.

We have aralyzed the sensitivity to change of three of these assumptions and methods
mandated by state [aw. Each of these plays a major role in determining costs:

1. Interest is currently assumed to be 8.5Vo for all years until retirement, arrd 5Vo
thereafter. We examined the effect of changing from8.5Vo to 7.SVo.

2. Salaries are assumed to increase 6.5Vo each year. We examined the effect of a 67o
salary increase assumption.

3. The unfunded liability is amortized as a level percent of future payroll. This
approach is not permitted for a private sector plan. We examined the effect of
amortizing the unfunded liability using a level dollar amount.

Current
Deloitte
& Touche Interest

$2t,4gg $29,707

Value After Change

Salary
Increase Amortization

$19,549 s21,499Untunded liability

Actuarially determined
contribution:

(Amount) 7,940
(Percent) 23.06Vo
(Sufficiency) 0.32Vo

Plan continuation
liability $L98,762

9,L69
26.64Vo
(3.26Vo)

7,5L7
21.84Vo

l.54Vo

9,004
26.t6Vo
(2.78Vo)

93.4Vo

s209,753 $195,358 $L98,762

88.5Vo 95.1.Vo 93.4Vo

)

Depth of funding:

T618
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STATE PATROL

VI. SUiI]'IARY OF HISTORTCAL VALUATION RESULTS**
(000'S Omitted)

Report Unfunded
as of Accrued Valuation Accrued Normal Actuarial Prescribed Suficiency
June 30 Li abi I i tv Assets Li abi I i tv Cost Contri buti on Contri buti on (Defi ci encv)

1981 100,518 58,720 41,798 3,149 5,991 5,591 (2.00)
(r5 .77v,) (30. 00%) ( 28. 00%)

1982 111,455 68,183 43,272 3,323 6,243 5,488 (3.85)
(16.e6) (31.85%) (28.00%)

1983 132,175 78,775 53,400 3,805 7 ,469 6,361 (5. 14)
( l7 .6s%) (34 .64%) ( 2e. 50%)

1984 119,682 86,784 32,898 4.,300 5,973 6,306 1.45
(18.68%) (zs.es%) (27.40%)

1gg5 134,440 100,486 33,954 4,756 6,625 7,090 1.80
(18.38%) (2s.60%) (27.40%)

1986 148,524 ll8,l75 30,349 5,080 6,840 7,528 2.50
(18.49%) (24.90%'t G7.40%)

lggT* 160,628 136,397 24,231 5,173 6,685 7,832 4.01
( 18. l0%) (23.39%) (27 .40%',)

1988* 175,062 148,355 26,707 5,291 6,986 8,019 3.53
(18.08%) (23 .87%) (27 .40%)

1989* 194,434 167 ,?71 27 ,163 5,740 7, ll9 8,930 5.56
(17.61%) (2r.84%) (27.40%)

1990* 207,343 185,699 21,644 6,378 7,624 8,048 1.23
( 18. s3%) (22.rs%) (23 .38%)

* As prepared by the Wyatt Co.** Figures shown in parentheses are as a percentage of payroll under normal retirement age.

-10-



STATE PATROL

VI. SUI'II'IARY OF HISTORICAL VALUATION RESULTS**
(000'S Omitted)

Retired llembers* Deferred AnnuitantsReport
as of
rlune 30

l98l

t982

1983

1984

1985

1986

1987*

1988*

1989*

1990*

Val uati on Avg. Annual Avg. Annual
Number Pavroll Number Benefits Number Benefits

793 19,967,408 312 5,699 25 8,503

Active l{embers

763 20,922,575

774 23,066,558

741 23,016,272

765 25,875,980

769 27,474,215

771 28,583,000

740 29,267 ,000

765 32,591,ooo

788 34,423,000

339

359

397

407

6,614

7,736

8,907

9,749

425 ll,183

430 12,619

455 14,214

455 *** 15,506

465 *** 16,394

Former l,lembers
l{ithout

Vested Riqhts

l0

l0

l0

10

9

l0

8

8

7

4

28

22

8,636

8,958

8,005

10,507

10,478

l0,009

9,881

l2,340

12,549

2l

20

t7

l6

l6

l9

23

* As prepared by the Wyatt Co.** Including beneficiaries and disabled members.*** Does not include children.
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APPENDIX A

STJMMARY OF EMPLOYEE DATA

The Executive Director gave us employee information for all active members, inactive
members, and retired mEmbers of the Fund. The following tables summarize the changes
in active, inactive, and retired membership during the year.

To reflect anticipated current year salary increases, all salaries provided were increased
by 6.5Vo.

)

)
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Appendix A (continued)

Actives at June 30, 1989
New Entrants*

Total

Less Separations from Active Service:

Refund of Contributions*
Separation with a Vested Right

to a Deferred Annuity
Separation with Neither Annuity

nor Right to a Deferred Annuity
Death While Eligible; Surviving

Spouse Receiving Annuity
Service Retirement
Disability
Death

Total Separations

Data Adjustments

Actives at June 30, L990

Average Entry Age of New Employees

MINNESOTA STATE RETIREMENT SYSTEM
STATE PATR.OL RE,TIREMENT FIJND

State Patrol Census Data as of June 30. 1990

Number

765
51

816

Annual Payroll

$32,591,305

$34,423,288

Average Age

1

5

0

0
79

1

1

27

(1)

788

For the Fiscal Year
Year Endins

6/30/84
6/3ol8s
6/30/86
6/30/87
6/30/88
6/30/8e
6/30;/eo

Male

28.0
27.8
26.5
26.0
32.5
28.7
29.5

Female

3L.7
23.5
22.8
36.7
34.2
24.3
29.7

- 
at Entry

28.3
27.4
26.4
26.4
32.7
28.3
29.5

Includes those who entered the plan and terminated during the period from July
1, 1989 to June 30, 1990.

)
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't Appendix A (continued)

A. Service Retirement Annuitants

Receiving at June 30, 1989

New
Deaths
Adjustments - Net Result

Receiving at June 30, L990

Disabled Employees

Receiving at June 30, 1989

MPRI
Non-MPRI

MINNESOTA STATE RETIREMENT SYSTEM
STATE PATROL RE,TIREMENT FI,JND

State Patrol Census Data as of .Tune 30. L990

Number

340

20
(14)

0

346

B.

Annual Annuity
Benefit Payable

$6,096,622

458,876
(202,785)
)a.a_ ))a

------=-)--:-te

$6,596,936

$ 181,830

2L,423
(8,576)
4.520

s t99,197

$ 764,972

71.,943
(40,109)
30.133

s 826,879

New (Non-MPRI)
Deaths (MPRI)
Adjustments

Receiving at June 30, 1990

Widows Receiving an Annuity or
Survivor Benefit

Beneficiaries Receiving an Optional
or Reversionary Annuity:

Receiving at June 30, 1989

New
Deaths
Adjustments - Net Result

Receiving at June 30, 1990

11
3

t4

1

(1)
_0

1.4

101

10
(6)

__0

105

)
I
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Appendix A (continued)

D. Children Receiving a Survivor
Benefit

Receiving at June 30, 1989

New
Reinstated
No Longer Eligible
Adjustments - Net Result

Receiving at June 30, 1990

Deferred Annuitants

Deferred as of June 30, 1989

New
Retirement
Adjustment - Net Results

Deferred as of June 30, L990

Number

L9

5
(1)

_0

23

Annual Annuity
Benefit Payable

$ 16,637

0
0

(4,1.L6)
1.702

$ 1.4,223

$234,458

$276,078

7

0
0

(2)
0

5

E.

)
I Average Age at Retirement of New Service Annuitants

Fiscal Year
Ending

6l3ol84
6/30/8s
6/30/86
6/30i/87
6/30/88
6l3o/8e
6/3oleo

All Existing Service
Annuitants

Average Retirement
Age

58.6
58.3
58.2
57.2
57.5
56.2
58.5

57.8

)
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APPENDIX B

MINNESOTA STATE RE,TIREMENT SYSTEM
STATE PATROL RETIREMENT FIJND

Summary of Principal Plan Provisions as of .Iune 30, L990

State Patrol Employees

1. Coverage: From first date of employment.

2. Service Credit: Service is credited from date of coverage.
For State Police Officers hired after July
1,7961, no service is credited after age
60.

3. Contributions:

a. Employees: 8.5Vo of salary.

b. From the State: 1'4.88Vo of salary. (Changed from
78.9Vo).

4. Final Average Salary: Monthly average for the highest five
years of salary.

) 5. Normal Retirement:

a. Eligibitity: Attainment of age 55 and completion of
three years of service.

b. Benefit Amount: 2.5Vo of final average salary for each year
of service.

6. Early Retirement:

a' Erisibilitv' 
f;l'3;ffi1'"fs'ff3."t3f""il3f1131""t
age 50 and five years).

b. Benefit Amount: Normal Retirement Benefit actuarially
reduced for commencement before age
55.

7, Form of Payment: Life annuity with actuarially equivalent
options also available.

8. Disability Retirement:

i, Eligibitity: o In line of duty: All participants are
eligible.

) o Not in line of duty: One year of service.

-t6_
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Appendix B (continued)

b. Benefit Amount:

c. Death Benefits:

Deferred Service
Retirement:

a. Eligibility:

b. Benefit Amount:

10. Return of Contributions:

Surviving Spouse Death
Benefit:

a. Eligibility:

b. Benefit Amount:

o In line of duty: 50Vo of average
monthly salary pl:usZ.SVo for each
year of service in excess of 20 years.

o Not in line of dfiy: 2.5Vo of average
monthly salary for each year of
service subject to a minimum of
37.5Vo of average monthly salary.

If a member dies while receiving a
disability benefit, 50Vo of his final
average salary is payable to the surviving
spouse for life.

Death of member in service.

50Vo of final average salary. With three
or more years of service, changes to a
L}}Vojoint and survivor annuity amount
if larger as of the date the employee
woultl have attained age 55.

Completion of three years of service.

Retirement benefits payable at normal
retirement date are determined
according to the normal retirement
benefit formula based on the member's
final average salary and service at
terminatioil; such imount being subject
to an increase of.5%o for each year
between termination and retirement for
years before January 1, 1981; 3Vo f.or each
year from January 1, 1981 to the January
1 followinga5e 55 and SVo eachyear until
early or normal retirement.

If a member terminates before becoming
eligible for any other benefits under the
plan, his employee contributions are
ieturned with interest at 6Vo.

9.

)

11.

)

T618
-L7 -



)
Appendix B (continued)

Children's Death Benefits:

a. Eligibility:

b. Amount:

c. Maximum:

Repayment of Contributions:

a. Eligible Members:

b. Repayment Provision:

Combined Senice Provision:

a. Eligible Members:

Death benefits are pavable to children
(under age L8, or 23 if a student) of
members who die in active service.

llVo offinal average salary, plus $20 per
month ororated eouallv to such children.
Total b'enefit to spbusei and all children
must not be less than50Vo of salary.

Total benefit to spouse and all children
may not exceed 70Vo of. final average
salary.

Rehired members.

Such rehired member may repay all
refunds made to him, including interest at
6Vo compounded annually. In such case,
service previously credited during the
orior oeriod at membership is restored.
(Inter^est changed from 5%).

Members who have had coverage under
two or more Minnesota Public
Retirement Systems, with a total of at
least five yeais of credited service.

Benefits under both plans are based on
the highest final aveiage salary including
all years from both plans, and on the
plaiu in effect on th-e member's last day
in covered public employment.

Any member who terminated after
attaining age 65 and completing at least
one vear of service is entitled to a
proportionate retirement annuity based
bn fus alowable service credit. 

-

t2.

13.

14.

)

b. Benefit Provisions:

15. Proportionate Annuity:

T618
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Anoendix B (continued)

16, Pre-1973 Annuitants: State Patrol officers who retired before
1973 are entitled to an atmal6Vo
increase in benefits.

Participants who retired before July L,

1973 will receive an additional lump sum
oavment each vear. The initial benefit is
$25 times each year of service or $400
times each vear of service less Social
Securiw beirefits received from a
Minneiota Public Employee Pension
olan. Benefits will increase at the same
iate as benefits from the MPRI fund
increase.

)

)
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APPENDIX C

ACTUARIAL METHODS AND ASSI]MPTIONS

ACTUARIAL METHODS

Chapter 356 of the Minnesota Statutes calls for the determination of normal cost and
accrired liability in accordance with the entry age normal cost method, one of several
available projelted cost methods. For the June 30, 1990 valuation,,we use.d the
traditionai individual entry age normal method, with normal costs determined as a
percentage of salary.

The normal cost as a percentage of payroll for disability, refund, survivor and vested
termination benefits ii determined 5y itiviAing the pres-ent value at entry of the applicable
benefit by the present value at entry of futurqcompensation.

The unfunded liabilitv is amortized by the level percent of payroll method. (Each
amortization payment is calculateO ai it the following yeart payment will increase by
6.5%o.)

ACTUARIAL ASSIJMPTIONS

The tables on the following pages summarize the actuarial assumptions used for this
valuation.

CHANGES IN ACTUARIAL ASSTJMPTIONS

The actuarial assumptions have not been changed since the last valuation.)

)
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Appendix C (continued)

State Patrol Employees

1. Mortality:

2. Withdrawal:

3. Disability:

4, Expenses:

5. Interest Rate:

6, Salary Scale:

7, Assumed Retirement Age:

8. Actuarial Cost Method:

MINNESOTA STA1E RETIREMENT SYSTEM
STATE PATROL RETIREMENT FTJND

Summaqy of Actuarial Assumptions and Methods

1971 Group Annuity Mortality Table for
Males with ages setback eighi years for
females.

Rates starting at .03 per 10,000 at age20 and
decreasing to zero al age 55, as set forth in
the Separation From Active Service Table.

The rates of disability were adapted from
emerience of the New York State
Erirolovees' Retirement Svstem. as set forth
in the Seoaration From Active Service Table.
85%o ofdsabilities are assumed to be
occupational.

Prior year's expenses expressed as a
percentage of prior year's payroll.

8.5Vo per annum preretirement,5Vo per
annum postretirement.

6.5Vo per annum, disregarding actual salary
history. Benefits in excess of IRS Sec. 415
limits caused by salary increases are
disregarded.

Later of:

. Age 58 for State Troopers

. AEe 58 for State Polic'e Officers hired
aiter 6/30/6r

. Age 63 for State Police Officers hired
before 711/61,

and July l,l99l.
Individual level percent entry age cost
method.

T618
-21 -

)



)
Apoendix C (continued)

9. Assumed Survivor Status: 100Vo assumed married, female spouse three
years younger. 6Voload on spouse benefits
for children's benefits.

All employees withdrawing after becoming
elisible for a deferred benefit were assumed
to leave their contributions on deposit and
receive a deferred annuitant benefit.
Effective June 30, L987, all employees
withdrawing after becoming eligible for a
deferred benefit were assumed to take the
larger of their contributions accumulated
with interest or the value of their deferred
benefit.

10. Contribution Refund:

T618
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Apoendix C (continued)

MINNESOTA STATE RETIREMENT SYSTEM
STATE PATROL RETIREMENT FIJND

Separation from Active Service
(Number Separating at Each Age Per 10,000 Working at That Age)

Death*
Males Females Withdrawal"APf

20
2t
22
23
24

25
26
27
28
29

30
3L
32
33
34

35
36
37
38
39

40
41
42
43
44

45
46
47
48
49

D!-saD!I!1y**

8
9
9

10
10

5
6
6
6
7

8
9
9

10
10

300
290
280
270
260

250
240
230
220
210

200
190
180
170
160

t1,
L2
t3
t4
15

7
7
8
8
9

11
t2
13
15
1,6

150
140
130
120
110

18
20
22
24
26

29
32
36
4t
46

100
90
80
70
60

50
50
50
50
50

1,6 9
18 10
20 10
23 11
26 t2

29 13
33 14
38 15
42 t6
47 18

)
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Appendix C (continued)

)

&
50
51
52
53
54

55
56
57
58
59

60
61,
62

Death*
Males Females

85
93

100
109
119

Withdrawal*' D.iBbLllE**

50
57
64
72
80

88
98

108
118
129

141
154
t67

200
200
200
200
200

20
23
26
29
33

38
42
47
53
59

65
71,
78

53
59
65
7t
78

131
744
159

*rl

1971 Group Annuity Mortaliry Table, with age set back 8 years for females.

Same withdrawal and disability rates pertain to males and females.

)

T618
-24 -



)

Deloitte&
Touche

A 4300 Norwest Center Facslmile: 612l, 339-6202
90 South Seventh Street
Minneapolis, Minnesota 55402-4150
Telephone : i'612], 344-0200

March 1991

Board of Directors
Minnesota State Retirement System
529 Jackson at LOth Street
St. Paul, Minnesota

Ladies and Gentlemen:

We are pleased to present our report on the June- 30, 1990 actuarial valuation of the
Minnesrita State Rbtirement Syst-em, Judges' Retirement Fund.

Our report is divided into the following sections:

Section I
Section II
Section III
Section IV
Section V
Section VI

Appendices

A. Summary of Employee Data
B. Summary of Priricipal Plan Provisions as of June 30, L990
C. Actuarial Methods and Assumptions

The report was completed on the basis of accepted actuarial methods-and procedures
in acco^rdance with the provisions stipulated in'the contract between the St-ate of
Minnesota and Deloitte & Touche.

We would be pleased to answer any questions you may have regarding this report.

DELOITTE & TOUCHE

- Introduction and Purpose
- Comparison of Valuation Results
- Explination of Differences
- Ch-anges in the Unfunded Liability
- Sensitivity Analysis
- Summary of Hiitorical Valuation Results

)
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Ithr..= i lnternational
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I. INTRODUCTION AND PI]RPOSE

The Minnesota State Retirement System (MSRS) administers several retirement funds
and plans. The plans administered-are thd: Genbral State Eryployees'P-lU,Unclassified
Emtriloyees' Plari, Correctional Employee{_Plan, _q1ate P+qol Emliloyees' Plan, JYdges'
Plan, Ggislators; Plan, Elective Offic6r_s' Plan, Military-Aff_airs PIbn, Transportation
Pilots'Pian, and a statewide Deferred Compensation Plan for public employees.

The olans that MSRS administer are overseen by the I-egislative Commission on Pensions
and fietirement (LCPR). The LCPR consists of membeis of the Minnesota State Senate
and Minnesota Fiouse of Representatives. Its members' duties include:

o Reviewing investment performance.

o Establishing policy for public retirement plans.

o Recommending necessary changes to retirement plan provisions.

o Hiring an actuary to perform annual actuarial valuations and experience
studies.

o Overseeing the work of the actuary.

Minnesota Statutes, Sections 356.20 and356.215, require annual actuarial valuations and
oeriodic exoerience studies. The Board of Directors is concerned with the valuations and
^experiencettudies which must be performed for:

o The General State Employees'Plan;

o TheCorrectionalEmployees' Plan;

o The State Patrol Employees'Plan; and

o The Judges'Plan

These valuations and experience studies are prepared by the Wyatt Company, the actuary
retained by the LCPR. Since the Minnesota State Retiiement System does not have an
actuary on staff, it has retained Deloitte & Touche to review, arralyze, and critique the
actuarial valuations and elperience studies.

This report evaluates the accuracy of the Wyatt Company's results, and expands on any
items of particular significance.

)
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)
II. COMPARISON OF VALUATION RESULTS

We attempted to duplicate the figures shown in the Wyatt Company's June 30, L990
valuation ieports. Ii doing so, *E had several discussiirns with the Wyatt Company's
personnel *ho prepared tEe reports. Where we were able to discovei reasonable 

-

justification for'the'Wyatt Com^pany's approach, we adjusted our methods and
Lssumptions to match.' (Descriptioirs of those adjustmi:nts are included in Section III.)

In this section of the report, we compare the results that the Wyatt Company reported
with our valuation results. Three tables are included. Table A shows the derivation of
the unfunded liability. Table B shows the annual contribution requirements under
Chapters 490 and lS'0. TaUte C shows the depth of plan funding b-ased on liabilities
incuired to date. These figures are also required foi Governmint Accounting Standards
Board (GASB) reporting.

Present Value of
Benefits:

Actives:
Retirement
Death
Disability
Withdrawal
Total actives

Deferred annuitants

Fund
Total

Portion allocated to
future service

Accrued liability
(reserves required)

Valuation assets

Unfunded accrued
liability

Funded ratio

J$65,362 (1.6)r4e (3.2)

4 0.0
Former members without

vested rights 4
Participants in MPRI

Fund 24,949
Retirement and survivor

benefits from Judges'

TABLE A, (000's Omitted)

Wyatt
Company

$ 53,290
8,994
4,172

-
$66,456

154

Deloitte Percentage
& Touche Difference

33.338

$ 69,396

28.116

$ 41,280

40.SVo

$ 53,522
8,026
3,814

24,66t

31.878

$ 69,296

28.1.16

$ 41,180

40.6Vo

0.4Vo
(10.8)
(8.6)

(r.2)

(4.4)

(0.1)

0.0

(0.2)

10.998 (1.5)$ror,rz+ (r.s)

T630
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CONTRIBUTIONS

Chapters 490 and 356 set forth requirements about the level of contributions. Chapter
490 

^prescribes the actual amount of contributions, and Chapter356 9escribes the
metfrods used to determine the amount of contribution required to fund the normal cost
and the unfunded accrued liabilitv. Toqether, the actual contribution and required
contribution are used to determirie the-sufficiency of the actual contribution. These
calculations are illustrated in Table B. Amountsin parentheses show the dollar amounts
as a percent of payroll.'

TABLE B (0fi)'s omitted)

)

Actuarially Determined Contribution

1. Normal cost

2. Assumed operating exPense

3. Amortization by June 1, 2020 of
the unfunded accrued liability

4. Total Chapter 356 requirement:
(1)+(z)+(3)

Prescribed Contributions

1. Employeecontributions

2. Employercontribution

3. Total Chapter 490 prescribed
contribution

Contribution Sufficiency/(Deficiency)

Average Annual State Contribution

$1,860 $1,854
(9.000- ) (9.18o',)

Wyatt
Company

$2,942
Qa.ZaVo)

s72
(.3sVo)

$4,874
(23.59Vo)

$ 891
$.3tVo)

$4,662
(22.56Vo)

(1,.03%o)

Deloitte
& Touche

$2,941
(r4.57%o)

$71
(.3sVo)

$4,866
Qa.fiVo)

$ 870
$.37%o)

$ 870
$.31Vo)

19.79Vo

$3,771. $ 0
(.18.250- | (0.00a- )

)

The Deloitte & Touche results shown here include only those prescribed contributions
which are not dependent on the plan's benefit provisiohs and the plan'l actuarial
experience, (i.e, ihe contributions required froin the judges thems-elves). The Wyatt.
Crimpanys risuits include an estimat,i of termina funAing payments to.be made by the
State. See Section III for further discussion

* Assuming that contributions are paid during each payroll period throughout the
vear ending June 30, 1991., the Wyatt Company calculates expected annual
fayrolt to 5e $20,662,000 inA Uas'es its caldrhiions on this amount.

Our calculations are based on an expected annual payroll of $20,1.91,000. An
explanation of the difference in resu-lts is on page 5.

T630
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The deoth of fundins indicates the extent to which the accrued benefits are funded and
is meas^ured by the rEtio of valuation assets to the present value of accrued benefits.
These measur'ements are made on the plan continiration basis (applnnge!! ongoing
actuarial assumptions, including assum-ed salary increases and turnover) and are
illustrated as follows:

1.

2.

3.

4.

5.

6.

Active members

Deferred annuitants

Former members without
vested rights

Participants in MPRI Fund

Participants not in MPRIF

Total present values of
accrued benefits

Valuation assets

Depth of funding

Depth of funding excluding
MPRIF members

TABLE C (000's omitted)

Depth of Funding.Iune 30, 1990

Wyatt
Company

$32,209

154

4

24,949

llJ71,

$68,487

28,1.16

41.tVo

Deloitte Percentage
& Touche Difference

$31,990 (0.7Vo)

r4e (3.2)

4

24,661

10.998

0.0

(r.2)

(1.s)

7.

8.

9.

$67,802 (1.0)

28,176 0.0

41.57o

7.3Vo 8.0Vo

)
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III. EXPLANATION OF DIFFERENCES

In this section of the report, we present our best explanations for any differences
between the Wyatt Corirpany's rirethods and assumitions and ours, ihe changes we
made where apr'propriate to 6e consistent with the Wyatt Company, and the Effects of
these changes.

Our calculation of expected annual payroll was2.3Vo lower than the Wyatt Company's
calculation. We discussed this diffeience with the Wyatt Company's personnel. They
have since acknowledged that their calculation was in error and that our calculation
appears correct. They did not correct their report, so the results shown for the Wyatt
Company are based on the overstated salaries.

Our calculations for the Judges' Retirement Plan are similar to those of the Wyatt
Company, and our valuation-results in Table A of Section II are sufficiently close that
any diffeiences could be due to Wyatt's error in salaries.

When determining6\Vo of the Normal Retirement Benefit to value death benefits, the
Wyatt Company piojects service and earnings forward to the normal retirement date.
Orlr undersiandiig rif tne death benefit undEr this planis that the beneficiary_receives
60Vo of the partici-pant's accrued benefit at date of death without reduction. Because
of this diffeience, bur value of death benefits is consistently lower than the Wyatt
Company's.

As noted on page 3, we determined contribution sufficiency in adifferent manner than
the Wyatt Cdmpany did. Objections have been raised that showing a ze\o employ-er
contri6ution do^es riot adequitely convey the State's commitment aofunding tliis p1an, 

_

and as such misleads the r,iaderinto thiirking there is a problem with the J[dges'-Fund.
We agree that this is a legitimate argument.-However, fhe language of_Chapter 490
indicates that the necessary contributions will be made to ensure that there are
sufficient assets to cover bi:nefits. An exhibit that demonstrates a contribution
sufficiency using an approach that by definition must produce a sufficiency is not
particulay'ly use,tr L Wi betieve that"simply stating thd average annual coritribgtion by
the State (Ls a percentage of pay) that is'riecessaf to cover its obligation produces a-
more meaningful result.

The Wyatt Company indicated that it has made no assumption changes since las_t year.
The C<impany c6ntiirues to assume that the IRS limits onbenefits witt increase 5% per
year. Actual increases over the last two years indicate a 5.4Vo rate of growth on the
iRS limit. We believe that aSVo increasb assumption is reasonable.

T630
-5-
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IV. CHANGES IN THE UNFUNDED LIABILITY

The Judges' Plan currently has an unfunded liability. An unfunded liability is not
necessarTly bad for an ondoing plan, as long as som-e provision is made to pay off the
liability oier time. Howe"ver,-tfie urifundedtiabitity becomes a problem wheh it is so
large that it precludes benefil security, or when, lilie any debt, iirterest on the liability
beComes unmanageable.

Generally, unfunded liabilities tend to decrease over time, although some year-to-year
fluctuatirin is normal. One symptom of a troubled pension plan is a constantly
increasing unfunded liabiliry. Annual changes in th-e unfuniled liability occur when:

o Part of the contribution made each year goes to pay the normal costs
(including expenses). The remaining contribution is called the past
iervice cintribution The unfundedliability is automatically in6reased
each year by the interest requirement of 8.5Vo. If the past service
contrlbutioi is less than theinterest requirement, ther:e will be a net
increase in the liabiliry. When the past service contribution is greater
than the interest requirement, part of the liability is "paid off," and the
liability decreases.

o The unfunded liabiliw is an actuarial proiection of liabilities based on
certain assumptions. To the extent aciuai experience differs from the
assumptions, ictuarial gains and losses may 6ccur. An actuarial gain
will ddcrease the unfunted liability; an actirarial loss will increase the
unfunded liability.

The assumptions and techniques used in calculatinglhe unfunded
liabiliW ar6 changed when ciicumstances warrant. These changes can
produie increasei or decreases in the unfunded liability.

Changes in the legal, economic, and sociological envir-onment often
resuliin changes io ietirement plans. Thesdchanges frequently result
in improved blnefits. When thEse changes result in higher retirement
benefits, unfunded liabilities are increased.

)
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During the year ended June 30, 1990, the Judges'Fund showed a small decrease in the
unfuniied liability for the following reasons.

Contribution Rate

The total contributions to the plan were $6,279,000. However, expected
normal cost, expenses and interest combi,49-d equal-$6,110,-0-0-0. ftg
Wyatt Compani increased the $169,000 difference by $97,000, a gain
cairsed by a-ctudl salaries being less than the salaries projected last year.
The net iesult is a surplus of f266,000 which decreasbs the unfunded
liability.

Actuarial Gains and losses

The Wvatt Company calculated a loss of $423,000 from salary increases
larqer fhan expecterji. However, this amount is based on incorrect
saliries. The'Wyatt Company's mistake results in an approximate
salarv increase ,itg.OEo. Our calculation using actual silaries results in
an aierage salary increase of.5.SVo. The assuined salary increase is
6.5Vo. We calculate a gain of $158,000 due to salaries rising by less than
expected. The differeice betrveen our amount and the Wyatt
Company's is $581,000.

The Fund experienced a gain on investments of approximately_ $239,000.
According to the Wyatt Cbmpany, the MPRI fund experienced a
mortaliryioss of $4E6,000 catisedby retirees living loirger than expected.
In addition, higher than anticipateri mortality.for non-MPRI annuitants
caused a gain 5f about $474,000. The rgryqliring sources of gain and
loss comb-ined to produce a gain of $162,000.

The Wvatt Company calculated a net loss due to all the above gains and
losses of $++,OOd. We calculate the net effect to be a $1,580,000 gain.
The biggest iause for this difference is the difference in the salaries
used to calculate the amounts.

Changes in Assumptions and Plan Provisions

There have been no changes in assumptions or plan provisions in the
last year.

1.

2.

)

3.

)
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Changes in Unfunded Actuarial Accrued Liabili8*

(000's omitted)

Unfunded actuarial accrued liability at beginning
of year

Change due to interest requirement and current
rate of funding

Expected actuarial accrued liability at end of
year: (A) + (B)

Actuarial losses (gains)

Changes in assumptions and plan provisions

Unfunded actuarial accrued liability at end
of year: (C) + (D) + (E)

Results prepared by the Wyatt Company

A.

B.

C.

D.

E.

F.

$41,502

(266)

$4L,236

44

0

$41.280

)
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.V. SENSITTVITY ANALYSIS

In the course of actuaria! valuation, liabilities and contributions are developed. under.a
single actuarial cost method and one set of actuarial assumptions. However, since it is
unllkely that any given assumption will prove to be exactly -orrect, we analyze the
impact'of a uariaiion in an asdumption. ^This analysis is cilled a sensitivity inalysis.

We have analyzed the sensitivity to change of three of these assumptions and methods
mandated by state law. Each of these pliys a major role in determining costs:

1. Interest is currently assumed tobe 8.5Vo for all years until retirement,
and 5Vo thereafter. We examined the effect of i:hanging1.SVo to 7.5Vo.

2. Salaries are assumed to increase 6.5Vo each year. We examined the
effect of. a 6Vo salary increase assumption.

3. The unfunded liability is amortized as a level percent of future payroll.
This approach is not permitted for a private sector plan. We examined
the effe'ct of amortizihg the unfunded fiability using a level dollar
amount' 

vatue After change
Current
Deloitte
& Touche Interest

$41,180 s42,789

4,866 5,M7
2410Vo 25.00Vo
L9.79Vo 20.69Vo

$67,802 .$70,418

41.47Vo 39.93Vo

Salary
Increase Amortization

$40,673 $41,180Untunded liability

Actuarially determined
contribution:

Amount
Percent
Deficiency

Plan continuation
liability

Depth of funding:

4,815
23.85Vo
19.54Vo

66,87L

42.05Vo

6,702
33.I9Vo
28.88Vo

$67,802

41.47%

)
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JUDGES
VI. SUI'I]'IARY OF HISTORICAL VALUATION RESULTS**

(000'S Omitted)

Report Unfunded Prescri bed
as of Accrued Valuation Accrued Normal Actuarial Employee
June 30 Liabilitv Assets Liabilitv Cost Contribution Contribution

1981 32,515 8,514 24,101 1,564 3,198 496
(r4.73%) (30.12%) (4.57%)

1982 35,217 8,740 26,477 1,537 3,318 460
(15.17%) (32.74v,) (4.s4%)

1983 40, 556 I I ,049 29 ,507 I ,807 3 ,830 543
(rs.0e%) (3l.ee%) (4.s4%)

1984 42,378 11,792 30,586 1,950 3,484 589
(13.84%) (24.73%) (4.18%)

lg85 46,843 13,784 33,059 2,041 3,752 6ll
( r3 .47%) (24.77%) (4.04%)

1986 51,102 15,983 35,119 2,225 4,110 675
(13.3e%) (?4.73%) (4.06%)

1987* 54,034 18,781 35,253 2,180 4,152 601
(13.63%) (2s.e6%) (3.76%)

1988* 59,708 20,760 38,948 2,567 4,833 759
( l s .00%) (28.2sv") (4 .44%)

lggg* 64,854 23,352 41,502 2,675 4,558 806
(r4 .26%l (24.30%) (4.30%)

1990* 69,396 28,116 41,280 2,942 4,874 891
(14.24%) (23.5s%) (4.31%)

* As prepared by the Wyatt Company** Figures shown in parentheses are as a percentage of payroll under normal retirement
age.
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JUDGES

VI. SUI,IMARY OF HISTORICAL VALUATION RESULTS**
(000'S Omitted)

Active l,lembers Reti red ilembers 
(2) Deferred Annuitants

Former llembers
Ualuation Avg. Annual Avg. Annual l{ithout

ilumber Pavroll Number Benefits Number Benefits Vested Riqhts

??0 10,618,500 126 11,715 4 7,048 3

220 10,6t6,226 128 12,703 5 10,105 I

229 12,685,000 135 13,906 5 10,105 0

244 14,083, lll 136 14,873 4 9,334 2

239 15,145,615 139 16,136 I l8,8lo o

242 16,616,138 138 17,594 8 19,276 0

238 15,999,000 152 19,047 7 18,137 I

246 17, l09,0oo 161 20,301 5 19,940 0

257 18,759,000 166 21,673 4 18,090 0

262 zo,lgt,ooo (3) 178 zz,6ls 2 15,824 I

As prepared by the Wyatt Company.
Including beneficiaries and disabled members.
Provided by Deloitte & Touche as correction of the tlyatt Company's result.

Report
as of
June 30

l98l

1982

1983

1984

1985

1986

re87(l)

1e88( 
I )

lese(l)

leeo(l)

(l)
(2)
(3)
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APPENDIX A

STJMMARY OF EMPLOYEE DATA

The Executive Director gave us employee information for all active members, inactive
members, and retired mEmbers of the irund. The following tables summarize the changes
in active, inactive, and retired membership during the year.

To be consistent with the Wyatt Co., salaries used in the valuation were different than
those that the Executive Director provided. All salaries were taken from the salary 

-

history of Constitutional Officers, Judges, kgislators, and related positions prepared by
the D-epartment of Employee Relations in Juhe 1989. We are unclear as to why these
salariei vary so significintiy from those included in the MSRS data base.

To reflect anticipated current year salary increases, all salaries plovided were increased
to a level half-wiy between th6 approvet salaries of January 1, i990 and January 1,7997.

)
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Appendix A (continued)

Judses' Retirement Fund

Actives at June 30, 1989
New Entrants*

Total

Less Separations from Active Service:

Disability
Terminated with Refund
Service Retirement
Death

Total Separations

Data Adjustments

Actives at June 30, 1990

Supreme Court .Iusticest PIan

Actives at June 30, 1990

Total Active Judges at June 30, 1990

MINNESOTA STATE RETIREMENT SYSTEM
JUDGES' RETIREMENT FUND

Covered .Iudges' Retirement Fund Employee
Census Data as of .Iune 30. 1990

257
23

280

1*
262

Average Entry Age of New Employees

Number Annual Payroll

$18,686,446

$20,11.4,1.1.0

7

1

1,6

1

19

0

261

$ 76,539 * *

s20,190,649

For the Fiscal Year
Year Ending

6/30186
6/30/87
6/30/88
6/30/8e
6/30/e0

No change from June 30, 1989.
Was $72,539 as of June 30, 1989.

Average Age
at Entw

47.2
46.4
44.6
44.5
44.2

*
rl*

T630
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Apoendix A (continued)

A. Serryice Retirement Annuitants

Receiving at June 30, 1989

New
Deaths
Adjustments - Net Result

Receiving at June 30, 1990

Non-MPRIF
MPRIF

B. Disabled Employees

Receiving at June 30, 1989

New
Adjustments - Net Result

Receiving at June 30, 1990

Non-MPRIF
MPRIF

Widows Receiving an Annuity or
Sunivor Benefit & Children

Receiving at June 30, 1989

New
Deaths
Adjustments - Net Result

Receiving at June 30, 1990

Non-MPRIF
MPRIF

MINIYESOTA STATE RETIREMENT SYSTEM
JUDGES' RETIREMENT FTJND

.Iudges' Retirement Fund Annuitant Census
Data as of .Tune 30, 1990

Annual Annuity
Number Benefit Payable

$2,56'1.,932

386,064
(91,481)
27.527

$2,878,042

554,501
2.323.547

s2.878.042

$ 129,056

27,894
75.078

$ 232,028

23,655
208.373

s 232.028

66

3
(5)

_0

64

55
J
@

$ 941,646

47,L38
(78,988)
34.157

$ 943,953

773,089
t70.864

$ 943.953

97

L6
(s)

-l3)
105

t6
_E9

105

5

I
3

9

1

_8

2
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Appendix A (continued)

Deferred Annuitants

Receiving at June 30, 1989

New
Return to Work
Adjustments

Deferred at June 30, 1990

Number
Annual Annuity
Benefit Payable

72,362

0
(4.804)-l3Fo)

$ 31,648

Average Retirement
Age

69.2
68.0
69.r
67.3
65.6
65.3
67.7

4

0
(1)

J1)

Average Age at Retirement of New Service Annuitants *

Fiscal Year
Ending

6/30/84
6i/30/8s
6/30/86
6l3o/87
6/30/88
6/30/8e
6/30/eo

Not including District or Supreme Court, or County Paid Judges or Widows

)
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APPENDIX B

MINNESOTA STATE, RETIREMENT SYSTEM
JUDGES' RETIREMENT FI.JND

Summary of Principal PIan Provisions as of June 30, 1990

JUDGES'PI,AN

1. Coverage:

2. Tlpes ofCoverage:

a. Including Social
Security:

b. Not Including
SociaI Security:

3. Contributions:

a. FromJudges:

b. From the State:

4. Final Average Salary:

From first date as a Judge.

All Judges except those excluded by Item
2(b) aricovered by Social Security.

Judges before January 1.,1974 were given the
opportunity to elect not to be covered under
Social Security.

Judges pay the Social Security Ta:< rate
applied to the entire salary, plus an
a-rtilitional .SVo of salary. For those Judges
with Social Security coverage, the additional
contributionis 1..25%o, and lhe appropriate
oortion of the total contribution is forwarded
io Social Security.

The State provides any additional funds
necessary io meet obligations as Judges
retire.

Monthly avera1e for the highest five years of
salary within the last 10 years.

T630
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Appendix B (continued)

5. Normal Retirement:

a. Eligibility:

b. Benefit Amount:

c. Maximum Benefit:

6. Early Retirement:

a. Eligibility:

b. Benefit Amount:

7, Form of Payment:

8. Disabilify Retirement:

a. Eligibility:

b. Benefit Amount:

Earlier of:

o Attainment of age 65 and completion
of five years of service; or

o Attainment of age70.

2.5Vo of final average salary for each year of
service before June 30, 1980, plus 3Vo of final
average salary for each year thereafter.

65Vo of. annual salary in the year immediately
preceding retirement.

Attainment of age 62 and completion of five
years of service.

Normal retirement benefit formula based on
service and final average salary to date of
early retirement, but reduced L/ZVo for each
morith that actual retirement precedes age
65.

Life annuity with no guarantees upon death.
Joint and survivor options are available.

None other than disablement while in office.

o Full salary for the first two years of
disability paid outside the plan.

T630
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Apoendix B (continued)

9, Deferred Service :

Retirement:

10. Return of Contributions:

Pre-Retirement
Survivor's Annuity:

Post-Retirement
Survivot's Annuity:

a. Joint and Survivor
Election:

b. Prior Survivor's
Benefits:

o After two years of disability, an annuity
computed-in the same way as the full
bendfit amount for servic6 retirement,
subject to a minimum of 25Vo of final
average salary.

Any annuiry benefit described above may be
deferred uritil the early or normal retirement
date.

Upon termination of employment, if a Judge
odalifies for no other benefits under this
p'lan, he will receive his contributions,-accumulated 

with interest, at a rate of 5%
compounded annually.

60Vo of the annuiw determined in the same
manner as normalservice retirement
benefits, assuming the Judge retired on his
date of death. Subject to minimum of 25Vo
of final average salary.

In lieu of receiving benefits in the standard
Iife annuity form of payment, a retiring Judge
mav elect hctuariallv ri:duced benefits in the
joirit and survivor annuity form.

Judges who were in office before Janqary 1,

1974 andwho continue to make additional
contributions of.4%o of salary receive benefits
in the 50Vo joint and survivor form, with no
actuarial reduction.

)

)
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Aopendix B (continued)

13. Social Security Offset:

SUPREME COTJRT JUSTICES' PLAN

1. Coverage:

2, Retirement With
Continuation of
Compensation:

a. Eligibility:

b. Beneflrt Amount:

3. Retirement Without
Continuation of
Compensation:

a. Eligibility:

b. Benefit Amount:

For Judees DarticiDatins in Social Securitv,
Judse's Plan benefits art reduced bv 507i of
the 

-primary 
S ocial Se curity b enefit ir ayab le.

Supreme Court Justices as of December 3L,
t973 who elected coverage under Chapter
490.025 in lieu of coverage under Chapters
490.L21 through 490.132.

Attainment of age 70 and completion of 12
years of Suprem"e Court servici, or 15 years
bf service as a Supreme Court Judge and
Judge of District Court.

Continuation of final compensation until the
end of the term to which the Supreme Court
Justice was elected.

50Vo offinal salary plus an additional 2.57o of-

final salarv for eaih vear of Supreme Court
service in'excess of.il,except for service
after age 73;payable after the continuation
of combensation ceases. The ma,ximum
benefit is 75Vo offinal salary.

Earlier of:

o Attainment of age 65 and completion
of 12 years of Supreme Court service;
or

o Attainment of age 70 and completion
of two full terms.

50Vo of.final salary plus an additional 2.5Vo of-

final salary for eaih year of Supreme Court
service in excess of.12.

T630
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r Aopendix B (continued)
)

4. Disability Benefits:

a. Eligibility: Disablement after completion of two full
terms.

b. Benefit Amount: 50Vo offinal salary plus an additional 2.5% of
final salary for eaih-year of Supreme Court
service in excess of 12 years.

5. Contributions from
Judges: 4Voofsalarytoprovide a'DVojointand

survivor beirefitlrrith no actu arial re du ctio n.

)
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APPENDIX C

ACTUARIAL METHODS AND ASSTJMPTIONS

ACTUARIAL METHODS

Chapter 356 of the Minnesota Statutes calls for the determination of normal cost and
accrired liability in accordance with the entry age normal cost method, one of several
available projelted cost methods. For the Jirne 30, 1990 valuation, we used the individual
entry age normal method, with salary scale.

The unfunded liability is amortized by the level percent of payroll method-.(Each
amortization payment is calculated ai if the following yeart payment would increase by
6.5%o.)

ACTUARIAL AS ST'MPTIONS

The tables on the following pages summarize the actuarial assumptions used for this
valuation.

CHANGES IN ACTUARIAL ASSTJMPTIONS

The actuarial assumptions have not been changed since the last valuation.

T630
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Appendix C (continued)

) 
*- 

MINNESOTA STATE RETIREMEI\T SYSTEM
JUDGES' RETIREMENT FTJND

Summary of Actuarial Assumptions and Methods

JUDGES' RETIREMENT FTJND

1' Mortaritv: 
l?1,'",o#,t'"H*'yo*?1?;'#;??l"rl?'
females.

2. Withdrawal: None.

3' Disabilitv: 
rtJji$S'#",'r:iff:'3fl'#3ff3'11."
anllysis arid as set forttr in the Siparation
Frorir Active Service Table.

4. Expenses: Prioryear's expenses expressed as a
percentage of prior year's payroll.

5. Interest Rate: 8.5Vo per annum preretirement,5%o per
annum postretirement.

, 6. Salary Scale: 6.5Vo.

)' 7. Assumed Retirement Age: I-ate.r of age 68 or one year hence.

8. Actuarial Cost Method: Entry age cost method, with normal cost
deteimined as a level percentage of future
payroll on an individual basis.

T630
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Appendix C (continued)

9. Social Security:

^' Primarv Amount: 
ifffitT#H:ll,fitTiyraT,",txl,,,
retirement at normal retirement age.
Delayed retirement credit increases this
amount if retirement occurs after the
normal retirement age), increasing with
salary scale.

b. I*veI Contribution
Rate: 7.65Vo.

c. Covered Annual
Wages: Current annual wage base ($51,300 for

1990), increasing with salary scale.

SUPREME COURT .IUSTICES

1. Mortality (Pre- and
PostRetirement):

) 2. Withdrawal:

3. Interest Rate:

4. Salary Scale:

5. Expenses:

6. Retirement Age:

1971 Group Annuity Mortality Table for
Males wittiages setback eighi years for
females.

None.

8.5Vo preretirem ent, SVo postretirement.

6.5Vo per annum, disregarding actual
salanr-historv. Benefits in excess of IRC
Sec. +t5 limits caused by salary increases
are disregarded.

Priorvear exDenses exDressed as a
perceirtage of prior year's payroll.

I-atest of:

o Attainment of age 70;

o Completiot of LZ years of service;
or

o One year from valuation date.

)
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Appendix C (continued)

MINNESOTA STATE RETIREMENT SYSIEM
JUDGES' RETIREMENT FUND

Male Judges
Separation from Active Service

(Number Separating at Each Age Per 10,000 Working at That Age)

Age and
Service

1\p Death Disability Retirement AgC Death Disabili8 Retirement

Age and
Service

L0,000

20
2L
22
23
24

25
26
27
28
29

30
31
32
33
34

35
36
37
38
39

40
4L
42
43
44

11
t2
t3
14
15

8
9
9

10
10

1,6

18
20
23
26

2
2
2
2
2

2
2
2
2
2

2
2
2
3
3

45 29
46 33
47 38
48 42
49 47

50 53
51 59
52 65
53 7L
54 78

85
93

100
109
LLg

213
236
263

55
56
57
58
59

60
6t
62
63
64

65
66
67
68

131
144
159
174
Lyz

3
5
7
9

11

l4
t6
20
24
28

34
40
46
56
66

76
90

110
136
174
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Apoendix C (continued)

MINNESOTA STAIE RETIREMENT SYSTEM
JUDGES' RETIREMENT FTJND

(Number Separating at Each Age Per 10,000 Working at That Age)

Age and
Sewice

lls Death Disability Retirernent Age Death Disabili8

45
46
47
48
49

10
t2
t4
t6
20

65 100
66 109
67 Ltg
68

20
27
22
23
24

25
26
27
28
29

30
31
32
33
34

35
36
37
38
39

40
4t
42
43
44

4
4
4
4
4

5
5
5
5
5

5
6
6
6
7

7
7
8
8
9

13
t4
15
t6
18

20
23
26
29
33

38
42
47
53
59

65
7t
78
85
93

50
51
52
53
54

55
56
57
58
59

60
61
62
63
64

5
6
7
7

10

Age and
Service
Retirement

10,000

1
1

1

1

2

24
30
36
44
52

62
74
88

104
122

9
10
10
11
12

2
2
4
4
4
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