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PREFACE

These standards were adopted by the Legislative Commission on Pensions and Retirement

as of June 30, 1985, and amended on July 21, 1986, July 28, 1986, August 26, 1987, August 22,

1988, September 20,1989, July 8,1992, June 13,1996, August 23, 2001, and AUbJUst 20,2007.

An actuarial work for retirement plans subject only to Minnesota Statutes, Section 356.215 and

not subject to Minnesota Statutes, Section 356.216, as of dates after June 30, 1988, must be

prepared in accordance with the appropriate standards in effect as of the date of the valuation.

The standards set out herein contain a number of technical pension actuaiìal terms.

Definitions of these terms ai'e found in Section X. Actuarial terminology used herein is in

accordance with the terminology adopted by the American Academy of Actuaries. Where such

te1l1inology conflicts with the tennin010gy of the Minnesota Statutes, the statutory term is noted

in the definition.

These standards may be amended at any time by the Legislative Commission on Pensions

and Retircment. Any such amendment is cffcctive for the actuarial valuation perf01l1ed as of the

first valuation date f()llowing the effective date of the amendment except as otherwise provided by

the Legislative Commission on Pensions and Retirement.

For each retirement plan subject to Minnesota Statutes, Section 356.215, the valuation

date fòr each valuation perfòrmed under these standards shall be July i.

These standards are adopted Ü)r actuarial purposes only. They do not constitute or reflect

terms of a contract between the state, or a fund, and the members of a fund; nor do they constitute

or reflect a promise by the state, or a fund, to maintain a current benefit or pension plan practice,

or to implement a projected or authorized benefit or practice. A member of a fund should not rely

upon the implementation or maintenance of a benefit or pension plan practice because of an

assumption reflected in these standards.
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1. Introduction

A. These standards have been promulgated by the Legislative Commission on Pension

and Retirement in order to implement Minnesota Statutes, Section 356.215.

B. The purposes of these standards are:

(1) To ensure that sound actuarial procedures are utilized in developing

actuarial assumptions, actuarial valuations, and cost estimates for proposed

legislation for each retirement plan.

(2) To establish sufficient uniformity of actuarial procedure that financial

comparability of the retirement plans of the State of Minnesota is

maximized.

(3) To facilitate the development of sound public policy decision making in the

pension area by the Legislature and the Legislative Commission on

Pensions and Retirement.

C. Scope of the standards

(1) These standards apply to the following retirement plans. When "plan" or

"retirement plan" is used, such te1l1S refer to statutory retirement

provisions as constituted on the date of valuation of the following:

(a) Minnesota State Retirement System ("MSRS"), including:

(i) General State Employees - Minnesota Statutes, Chapter 352

(ii) Correctional Employees - Minnesota Statutes, Chapter 352

(iii) Legislators - Minnesota Statutes, Chapter 3A

(iv) Judges - Minnesota Statutes, Chapter 490

(v) State Patrol - Minnesota Statutes, Chapter 352B

(vi) Elective State Officers - Minnesota Statutes, Chapter 352C

(vii) Military Affàirs Department Special Coverage Program -

Minnesota Statutes, Chapter 352

Page I 2007 Standards



(viii) Transportation Department Pilot Special Coverage Program

- Minnesota Statutes, Chapter 352

(ix) State Fire Marshal Division Employee Special Coverage

Program - Minnesota Statutes, Chapter 352

(x) University Hospital Employee Speeial Retirement Coverage

- Minnesota Statutes, Chapter 352F.

(b) Public Employee Retirement Association (PERA)

(i) General Employees - Minnesota Statutes, Chapter 353

(ii) Police and Fire - Minnesota Statutes, Chapter 353

(iii) Local Police and Fire Relief Association Consolidation

Accounts - Minnesota Statutes, Chapters 353A and 353B

(iv) Local Govellment Correctional Service Retirement Plan -

Minnesota Statutes, Chapter 353 E

(v) Privatized Public Employee Special Retirement Coverage -

Minnesota Statutes, Chapter 353F.

(c) Teachers Retirement Association (TRA) - Minnesota Statutes,

Chapter 354.

(d) Minneapolis Employees Retirement Fund (MERF) - Minnesota

Statutes, Chapter 422A.

(e) Minneapolis Teachers Retirement Fund Association - Minnesota

Statutes, Chapter 354A.

(f) St. Paul Teachers Retirement Fund Association - Minnesota

Statutes, Chapter 354A.

(g) Duluth Teaehers Retirement Fund Association - Minnesota Statutes,

Chapter 354A.

(2) AU aetuai1al valuations performed by an Actuary retained to do the work

for any retirement plan as of a date on or after July 1, 1985 must be
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developed in accordance with these standards. Special procedures for the

Relief Association Accounts are contained in Section VII.

(3) An experience studies perf01l1ed by an Actuary retained to do the work for

any retirement plan as of a date on or after July l, 1985 must be developed

in accordance with these standards.

(4) An cost estimates relative to proposed legislative changes in the eligibiliy

or benefit provisions of any retirement plan perfonned by an Actuary

retained to do the work on or after July 1, 1985 must be developed in

accordance with these standards.

D. Altemative to the Standards

(1) The board of a retirement plan may use a different basis or assumptions as

pennitted by Minnesota Statutes, Section 356.23 for submitting altemative

repoi1s and valuations to the Legislature, if the different assumptions and

basis are clearly disclosed.

(2) The board of a retirement plan that prepares an alternative valuation must

also prep arc a supplemental valuation in accordance with Minnesota

Statutes, Section 356.21 5, and these standards.
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n. Actuarial Assumptions

A. General

(1) Any aetuarial valuation is based upon a projection of expected benefits to

be paid in future years by a retirement plan. Any projection of future

events requires the use of assumptions relative to the forces which affect

those future events.

(2) There are two general types of actuarial assumptions used 11 actuarial

valuations of a retirement plan:

(a) Economic Assumptions

(b) Demographic Assumptions

(3) Any event which triggers or tenninates a benefit should be reflected in the

set of actuarial assumptions. However, such aii event need not be reflected

in the assumptions if the impact of that omission on the results of the

actuarial valuation is reasonably deemed by the Actuary not to be materiaL.

Any omission must be disclosed in the actuarial valuation along with a

statement of the rationale for the omission.

(4) Actuaiìal assumptions that are not set by statute may be initiany established

or subsequently changed only with the approval of the Commission.

(5) Special assumptions for the Relief Association Accounts are in Section VI1.

B. Economic Assumptions

(l) The purposc of economic assumptions is to project the effect of economic

fòrees on the retirement plan.

(2) Primary economic assumptions are:

(a) Rates of annual investment retull

(b) Rates of annual individual compensation increase

(c) Rates of annual payroll growth (if applicable)
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(3) Each of these primary assumptions may be reviewed as having a base

component and a plan specific component. The base component is related

to general economics and market conditions which apply to an plans in a

similar manner. The statutes have established the following base economic

assumptions:

First Class City
Teachers Retirement
Fund Associations MERF

All
Others

Investment Retull Rates

Pre-retirement
Post - retirement

8.50%*
8.50%*

6.00%
5.00%

8.50%
6.00%

* Adjusted as appropriatefor plan specifìc post-retirement C-O-L-A provisions.

Individual Compensation
Increase Rates 5.00% 4.00% 5.00%

Payroll Growth Rates 5.00% N/A 5.00%

(4) The following plan specifÌc components have been adopted by statute as of

July 31,1995:

First Class City Teachers
Retirement Fund Associations

Individual
Compensation

Increase
Rates

Payroll
Growth
Rates

Public Employces' Retirement Association

* 0.00%)

* 0.00

* i .00

* 0.00

0.00% 0.00%

Teachers' Retirement Association

State Employees' Retirement Fund

All Others

* Plan-specifìc, age-related nierit and seniority scale as shOlvn in Appendix G.

For the Legislators Plan, the Judges Plan, and the Elective State Offcers

Plan, the Individual compensation increase and payroll growth rates must
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be adjusted to the extent of known future salary levels as provided 11

statute or in the recommendations fì-om the Compensation CounciL.

C. Demographic Assumptions

(1) The purpose of demographic assumptions is to project the flow of members

through and out of the retirement plan.

(2) There are a number of demographic assumptions:

(a) Primaiy Demographic Assumptions

(i) Rates of Tumover - reflect patterns of member terminations

from the retirement plan for reasons other than retirement,

death and disability. These patterns must be based on sex,

age and years of service unless experience shows otherwise.

(ii) Rates of Retirement - reflect patterns by which members

retire under the service retirement provisions of the plan.

These patterns must be based on sex, age and years of

service unless expeiìence shows otherwisc.

(iii) Rates of M011ality (Post-Retirement) reflect mortality

patterns of retired members. This detennines the expected

period over which benefits are to be paid. These patterns

must be based on sex and age unless experience shovvs

otherwise. Any use of sex-related rates are fhr funding

purposes only and do not affect benefits.

(b) Other Demographic Assumptions

(i) Rates of Disablement - reflect pattells by which members

become disabled under the plan. These patterns must be

based on sex, age and type of disability (i.e., occupational,

non-occupational) unless experience shows otherwise.
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(ii) Rates of Mortality (Pre-Retirement) - ref1eet moiiality

pattems of active members prior to retirement. These

pattems must be based on sex and age unless experience

shows otherwise.

(iii) Rates of Survivor Mortality - reflect m011ality patterns of

survivors of deceased members. These pattems must be

based on sex and age unless experience shows otherwise.

(iv) Rates of Tennination of Disability - reflect moi1ality and

recovery pattems of disabled members. These pattems must

be based on age and sex unless experience shows otherwise.

(3) No change in a demographic assumption may be made unless that change

has been established by a formal study of experience of the plan.

(i) Primary demographic assumptions must be set in close accordance

with actual experience. The other assumptions should follow the

pattems of actual experience but may deviate more fì'om that

expeiience than may the primary assumptions. Assumptions should

reference the experience period on which they are based and the

extent they deviate fi'om actual experience. Assumptions should

not be ehanged based on experience which may be distorted by

temporary conditions such as an early retirement program.

(ii) Demographic assumptions may be established by reference to a

standard table so long as the Actuary can establish that such table,

with appropriate age adjustments or projections to ref1eet m011ality

changes, relates reasonably to actual experience.

(iii) Cei1ain deerements are as much a function of years of service as of

age. As trends are observed from the experience studies, these
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assumptions may be established on a basis that takes into account

years of service under the plan, as well as years of age.

(iv) Rates of Retirement - Based on trends observed from the experience

studies, actuarial valuations must be completed using rates of

retirement for various ages and, when appropriate, periods of

service.

(4) The occunence of demographic assumptions must be assumed to be mid-

year, with an exception for the Rates of Retirement for certain teacher

plans. The occunence of retirements for the Teachers Retirement Fund,

Minneapolis Teachers Retirement Fund, the St. Paul Teachers Retirement

Fund and the Duluth Teachers Retirement Fund must be assumed to be on

the valuation date nearest the attainment of the retirement age or service.

D. Miscellaneous Assumptions

(1) Social Security - Any Social Secuiìty benefit estimates required to estimate

future benefìt ofIscts of a plan must be calculated in accordance with the

assumption that the Social Security laws in effect on the valuation date will

remain unchanged. Economic tàctors used tc)r such projected benefíts wil

be consistent with the tàctors used to project plan benetìts.

(2) Future Expense - The future administrative and investment expenses of

each retirement system must be estimated based on the assumption that

such expenses \vil be a percentage of system payrolL. For all plans other

than MERF, that percentage must be equal to the ratio of such expenses to

total covered payroll under the plan in the tìscal year preceding the

valuation date. For MERF, the expenses for the prior year must be

increased 3-1/2% and must be expressed as a percentage of the total

covered payroll projected for the fìscal year fonowing the valuation date.
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(3) Family Characteristics, Remarriage, Etc. - These assumptions must be

based on the best information available fì-om the retirement plan.

(4) Members Remaining Active Beyond the Age at Which the Retirement Rate

becomes 100% - Each remaining active member must be assumed to retire

one year following the valuation date. Remaining active members must be

included in the valuation for an purposes.

(5) Discretionary Post Retirement Adjustments - Unless there is a clear

historical pattel1 which renders such an assumption inappropriate, any

discretionary post retirement adjustment auth01ìzed by law must be

assumed to be paid each year in the future. A post retirement assumption

does not, however, constitute or reflect a contractual obligation or promise

to pay a discretionary post retirement adjustment in any future year. A post

retirement adjustment must be assumed to be paid at a level consistent with

the economic assumptions used in the valuation.

E. Asset Valuation

(l) Actuarial Value of Assets for use in each actuarial valuation must be

determined using the methodology described in the next paragraph which is

intended to smooth the fluctuations of Market Value, while tracking to

Market Value over time. For purposes of the actuarial valuation beginning

with the July 1, 2007, valuation, assets allocated to the Minnesota Post-

Retirement Investment Fund and to MERF's Retirement Benefit Fund must

equal the Market Value of Assets on the valuation date.

(2) The Actuarial Value of Assets on a Valuation Date must be determined as

follows:

(a) The Market Value of Assets on the Valuation Date, less the

foHowing-
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(i) 80% of the Excess Return/(Retum Shoi1tàll) in the twelve

month period ending on the Valuation Date;

(ii) 60% of the Excess Retum/(Retum Shortfall) in the twelve

month period ending one year before the Valuation Date;

(iii) 40% of the Excess Return/(Retum Sh0l1fall) in the twelve

month period ending two years before the Valuation Date;

and

(iv) 20% of the Excess Return/(Return Shortfall) in the twelve

month period ending three years before the Valuation Date.

(b) The Market Value of the assets of the fund must be the published

price at the close of the trading day preceding the valuation date net

of amounts due and unpaid as of the valuation date. The Market

Value of any investment for whieh trade prices are not generally

available must be established by appraisal or by any other technique

which is recognized by persons expert in such assets as producing

reasonable results.

(c) For purposes of this calculation, "Excess Retull" is the amount by

\vhich actual return on the Market Value of assets not held in the

Minnesota Post-Retirement Investment Fund exceeds the expected

return on those assets based on the assumed rate of 8.5%.

(d) For puqJoses of this calculation, "Retull Sh0l1fall" is the amount by

which actual return on the Market Value of assets not held in the

Minnesota Post-Retirement Investment fund is less than the

expected return on those assets based on the assumed rate of 8.5%.

(e) For financial reporting purposes, assets allocated to the Minnesota

Post-Retirement Investment Fund and to MERF's Retirement
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Benefìt Fund must equal the Market Value of Assets on the

valuation date.
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III. Actuarial Cost Methods

A. The Entry Age Actuarial Cost Method (defìned in II1.C.), applying the closed

f,lTOUp technique, must be utilized for all actuarial valuations of each retirement

plan except for the Relief Association Accounts. See Section VII for a description

of the cost method.

(1) For each active member and for each separate benefìt type provided under

the plan, a Normal Cost is ealculated as follows:

(a) The Actuaiìal Present Value ("APV") of the Projected Benefìt (see

Section X) for that member is calculated as of the Entry Age of that

member.

(b) The Actuarial Present Value ("APV") of Future Compensation (see

Section X) is calculated as of the Entry Age of that member. This

calculation must be based on compensation for the year preceding

the Valuation Date or the rate of annual compensation as of the

V aluation Date. That compensation must be adjusted back to Entry

Age reflecting assumcd prior pay increases consistent with the

combined base and plan specitìc individual compensation rate

increases as in effect for the eunent valuation. Likewise. the

projection of future compensation must assume pay increases vvhich

combine base and plan specifÌc assumptions.

(c) The Normal Cost Rate for the member for that benefit is the ratio of

(a) to (b).

(d) The dollar Normal Cost for the member for that benefit is the

Normal Cost Rate multiplied by the estimated compensation for the

year commencing on the valuation date. Estimated compensation

must be the Actuary's best estimate of such compensation.

Considerations in making this estimate are as follows:
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(i) If the actual compensation 11 the year preceding the

valuation date is used as the base, the estimated

compensation is equal to that base multiplied by the

applicable combined base and plan specifìc individual

compensation interest rate assumption in effect for the

valuation (the known statutory compensation increases or

the compensation increases recommended by the

Compensation Council may be substituted for the

Legislators' Plan, the Elective State Officers' Plan and the

Judges' Plan).

(ii) If a compensation rate at the Valuation Date is used as the

base, the estimated compensation must be calculated by

adjusting such compensation rates appropriately using the

assumed rate of annual salary increase.

(e) The total Normal Cost for each benefìt type over the entire plan is

the sum ofNolmal Costs for each member for that benefìt type.

(f) The total Normal Cost Ratc for each benefit type is the Noniial Cost

f()r that benefìt divided by the total estimated compensation fÖr the

year following the valuation date, and adjusted for interest, if

necessary, to reflect the expected timing of employer contributions

to the plan.

(g) The total N0111al Cost Rate for the plan is the total of Normal Cost

Rates for each benefit type.

(2) The Actuarial Accrued Liability ("AAL") for the plan must be calculated as

of each valuation date as follo\vs:

(a) The APV of a specific Projected Benefìt is calculated for each

individual (see Section X).
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(b) The APV of Future Compensation of each active member of the

plan is calculated (see Section X).

(c) The APV of Future Normal Costs for that specifìc Projected Benefit

is detennined by multiplying the member's Normal Cost Rate for

that Benefit by the member's APV of Future Compensation.

(d) The AAL f()l the plan is the amount, (a )-( c), summed for all

individuals and all Projected Benefìts.

(e) The Unfunded Actuaiìal Accrued Liability ("UAAL") is the AAL

less the Actuarial Value of Assets.

B. Benefits to be recognized.

(1) The Actuarial Present Value of the Projected Benefìt must be recognized in

the actuarial valuation for each type of benefìt which is provided under the

plan at the level provided under the plan. For example, the Actuarial

Present Value ("APV") of Projected Benefits in the event of termination

should be recognized. For years prior to the member's vesting date, the

APV of Projected Benefits is based on the member's contributions

accumulated with interest. The proper technique for recognizing

terminations that are expected following the member's vesting date is to

assume that the member selects the benefìt with the greater value. Thus,

for each year after the member's vesting date, the APV of Projected

Bcnetlts \vill be based on the larger of the member's contributions

accumulated with interest or the present value of the member's vested

defelTed benefit (augmented, if appropriate) which is detennined by using

the valuation actuarial assumptions.

(2) A particular benefìt type or benefìt level must be deemed to be provided

under a plan if it is authorized by law in effect on the valuation date. The

recognition of a pm1icular benetlt type or level for actuarial purposes does
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not, however, constitute or reflect a contractual obligation or promise to

maintain the benefit type or level in the future.

(3) Any discretionary post retirement adjustment authorized by law must be

assumed to be paid in aU future years unless there is a clear historical

pattern which would render such an assumption inappropriate. A post

retirement adjustment assumption does not, however, constitute or reflect a

contractual obligation or promise by the State of Minnesota or by the

applicable pension plan to pay a discretionary post retirement adjustment in

any future year. The type of post retirement adjustment and its relation to

future investment earnings must determine the technique for recognizing

the benefit liability.

In the ease of Minneapolis Teachers, St. Paul Teachers, and Duluth

Teachers, the discretionary benefìt is available only when the return on

assets exceeds the assumed 8,5%. The retull on assets must be measured

over the inost recent five-year fiscal period using the average time weighted

total rate of return for the fìve-year period, which must be calculated using

the formula established by the State Board of Investment. For example, if

the average time \veighted retull over the five-year period (ending June 30,

200l) is 12.4%, then the maximum benefìt increase (on January 1,2002) is

3.9%, which is 12.4% minus 8.5%. Members and survivors who are

currently receiving benefits, unless they commenced in the last twelve

months, wiU be entitled to the benefit increase the f()Uowing January 1

(2002). The appropriate technique for recognizing the discretionary benefit

liability is to increase the reserves Ü)r benefits to be paid after January 1

(2002), fÖr those who are eligible for the benefìt increase, by 3.9% of their

reserve value on the valuation date. In the following year valuation (July 1,

2002), the actual benefit being paid (which would include any increase
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granted the prior January 1) would be used in detem1ining the reserves.

The extent to which the new fìve-year (ending June 30, 2002) average time

weighted total rate of retull exceeds 8.5% wil establish a liability for the

next January 1 (2003) benefit increase. It is not necessary to estimate

benefÌt increases further than one year in advance since the time weighted

total rates of retull can be expected to fluctuate considerably due to market

value changes, even though they are based on a rolling fÌve-year average.

Fui1hermore, if the assets eam more than the assumed statutory rate of

8.5% in future years, any excess above 8.5% wil be used to provide

additional benefìts.

(4) Any benefit type or benefìt level which is authorized by or approved by

Minnesota law which is in effect on the valuation date, to be provided as of

a future date must be recognized in the valuation. The recognition of such

a future benefit type or level for actuarial purposes does not, however,

constitute or ref1eet a contractual obligation or promise by the State of

Minnesota or by the applicable retirement plan to pay such a benefìt at the

time authorized. Of course, the deterred effect of that benefit type or

benefìt level must be recognized. For example, suppose a retirement plan

has a retirement benefit level of 1 l;/;) of final average salary per year of

service. Legislation is enacted which is effective July 1, 1989, providing

that for retirement on and after July 1, 1991 the benefìt level is to be 1-

1/2% of fìnal average salary per year of service. In the valuation as of July

1, 1989 retirement benefìts projected to commence prior to July 1, 1991 are

calculated based on the 1% f01l1ula and benefits projected to commence on

or after July 1, 1991 are calculated based on the 1-1/2% formula.

e. Special determinations.
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(1) Entry Age - For the purposes of the actuarial valuation, entry age for each

member must be determined as the actual age at the valuation date less

years of service recognized for the purpose of calculating benefits under the

plan with the result rounded to the nearest whole year.

(2) Amortizing the Unfunded A etuarial Accrued Liability - The Unfunded

Aetuarial Accrued Liability (UAAL) must be amortized over the

Am011ization Period. However, a surplus (i.e. a negative UAAL) is to be

amortized over a thirty-year period. The additional annual contribution rate

required to retire the U AAL for each retirement plan except MERF must be

detennined as follows:

(a) The total donars paid in compensation to active members of the

plan is detennined for the year preeeding the valuation date.

(b) The total payroll for the year following the valuation date is

estimated. Generally, subsequent years salaries are estimated based

on the prior year individual salary provided, increased with the

assumed individual compensation increase assumption (base and

plan specifìc). (See II.B.(3)).

(c) Assuming that compensation is paid at the end of each month, the

present value at the valuation date of the payroll fDr the year

following the valuation date is equal to the estimated payroll in (b)

multiplied by .9570, based upon the assumed investment return rate

of 8.5%.

(d) The Present Value of Futurc Payrolls must be calculated by

multiplying the present value of payroll for the year following the

valuation date (c, above) by a factor representing the present value

of an annuity payable at the beginning of each year during the

amoi1ization period at the effective interest rate. The etlective
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interest rate is (one plus pre-retirement interest rate) divided by (one

plus the payroll growth rate) minus one. For example if the pre-

retirement interest is 8.5%, the payroll growth assumption is 5.0%

and the Amortization Peiiod is 25 years, the factor is 17.343.

(e) The additional annual contribution rate must be calculated by

dividing the U AAL as of the valuation date by the Present Value of

Future Payrolls detemiined in (a) through (d), above.

(3) For MERF, the additional annual contribution rate must be calculated as

follows:

(a) Assuming that contiibutions are made at the end of each month, the

present value at the valuation date of $1.00 paid in equal monthly

payments during the year following the valuation date must be

calculated, based upon the assumed investment retum rate of 6%.

(b) The present value of future monthly contributions must be

calculated by multiplying the present value of $ 1 .00 fÒr the year

following the valuation date (a, abovc) by a factor representing the

present value of an annuity payable at the beginning of each year

during the amortization period at the efÌective annual interest rate of

6.00%.

(c) The additional annual contribution must be calculated by dividing

the UAAL as of the valuation date by the present value of future

monthly contributions determined in (b), above.

(d) The additional annual contiibution rate is the amount calculated in

(c) expressed as a percentage of the Projected Annual PayrolL.

(4) Amortization Period - The amoi1ization period at any valuation date is the

period fì'om the valuation date to the Amortization Date.
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(5) Amortization Date - The amortization date is the valuation date in the

future calendar year that is detennined under Minnesota Statutes, Section

356.215, Subdivision 4g. For example, suppose a plan, other than MERF,

has a July 1 valuation date. Suppose fui1her that for the valuation as of

July 1, 1992 it is determined under Minnesota Statutes, Section 356.215,

Subdivision 4g that amortization shall be complete in 2022. The resulting

Am011ization Date is July 1, 2022. The Amortization Date for MERF is

June 30, 2017 and is not affected by changes in actuarial assumptions,

benefits or actuarial cost method.
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iv. Contents of an Actuarial Valuation Report

A. The Actuarial Valuation Report for each system (except for the Relief Assoeiation

Accounts whose rep0l1 is described in Section VII) must contain the actuarial

balance sheet desciibed in Minnesota Statutes, Section 356.2l5, Subdivision 4f.

The following is to clarify certain of the concepts included:

(1) "CulTent Assets" is the Actuarial Value of Assets developed under ILE. of

these Standards.

(2) "Expected Future Assets" must be based upon the statutory contribution

rates and must be developed as follows:

(a) Contribution Rates - The Statutory Contribution Rate (expressed as

a percentage of compensation) for the plan must be split as foUows:

(i) Normal Cost Rate - The Normal Cost Rate developed in the

current valuation of the plan.

(ii) Supplemental Contribution Rate - The total Statutory

Contribution Rate less the Nonnal Cost Rate, and less the

Expense Rate.

(b) Present Value of Expected Future StatutOlY Supplemental

Contributions - The Supplemental Contribution Rate multiplied by

the Present Value of Future Payrolls over thc Amortization Period.

The Present Value of Future PayTOUs must be calculated in

accordance with IILC.(2)(d). For MERF, Present Value of

Supplemental Contributions is the balancing item needed so that

Expected Future Assets equals Expected Benefìt Obligations.

(c) Present Value of Future Normal Costs - The Normal Cost Rate

multiplied by the APV of Future Compensation.

(d) Special Rules for Plans Where Normal Cost Rate Exceeds Statutoiy

Contribution Rate - The amount of Expected Future Assets show as
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Present Value of Future Nonnal Costs must be equal to the

Statutory Contribution Rate, net of the Expense Rate, multiplied by

the Present Value of Compensation. The Present Value of

Supplemental Contributions wil be zero.

(3) Current Benefìt Obligations is the APV of Credited Projected Benefits.

(4) Benefìt Obligation for DefelTed Annuitants Benefits must include increases

due to augmentation projected to the earliest age at which such benefìts can

commence without reduction for early commencement.

B. Additional Actuarial Disclosure - Each actuaiial valuation report (except for the

Relief Association Accounts whose report is described in Section VII) must

include:

(1) The Nomial Cost Rates of the plan for each benefit type and the total

Nomial Cost Rate.

(2) Development of the UAAL fÒr the system as follows:

(a) APV of Projected Beneflts.

(b) APV of their associated Normal Costs.

(c) AAL((a)-(b)).

(d) Actuarial Value of Assets.

(e) UAAL ((c) - (d)).

(f) Present Value of Future Payrolls over the Amortization Period.

(g) Additional Annual Contribution Rate to Amortize the UAAL

((e)/(t)).

(3) A breakdown of APV of Credited Projected Benefits and the APV of

Projected Benefits by benefìt type.

(4) Development of several Funding Ratios:

(a) Accrued Benefìt Funding Ratio - The ratio of Actuarial Value of

Assets to APV of Credited Projected Benefìt. This ratio is a
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measure of current funding status, and when viewed over a period

of years, presents a view of the progress of funding of the plan.

(b) Actuarial Liability Funding Ratio - The ratio of the Actuarial Value

of Assets to the AAL (see II.A.(2), page 10). This is also a

measure of funding status and funding progress. It is based upon

the traditional measure of benefit obligations.

(c) Projected Benefit Funding Ratio - The ratio of the following items

from the actuarial balance sheet:

(i) Total Current and Expected Future Assets to

(ii) Total Cunent and Expected Future Benefìt Obligations.

This is a measure of adequacy or defìciency in the contribution

leveL. A ratio of 100% or more means that contribution levels are

adequate to cover the benefits provided in the plan based on cunent

assumptions. A ratio under 100% indicates a defìciency in

contribution levels.

(5) If there have been changes in the provisions of the plan or in actuarial

assumptions for this valuation, the existence of those changes must be

noted, and if the changes are deemed by the Actuary to be material, the

report must contain:

(a) The following items based upon the provisions of the plan and the

actuarial assumptions in place in the prior actuarial valuation:

(i) Total Contribution Rate

(ii) Funding Ratios

Accrued Benefìt Funding Ratio

Actuarial Liability Funding Ratio

Projected Beneíìt Funding Ratio
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(b) The items shown in (a) based upon the new provisions of the plan

and the actuarial assumptions used in the prior actuarial valuation.

If there have been no changes in the provisions of the plan this step

may be omitted.

(c) The items shown in (a) based upon the current provisions of the

plan and the current set of actuarial assumptions. If there has been

no change in the actuarial assumptions, this step may be omitted.

(6) A breakdown of actuarial gains and losses based upon the provisions of the

plan in place and the actuarial assumptions used in the prior actuarial

valuation. The gains and losses must be broken down by source. Gains or

losses must be shown separately tor at least the following:

(a) Salary increases

(b) Investment retul1

(e) Minnesota Post-Retirement Investment Fund - Mortality

(d) Mortality of Other Benefìt Recipients

(e) Other items

(f) Total

If item (e) accounts for a significant amount of the total gain or loss, an

additional analysis must be performed to explain the major causes. Item (e)

accounts Ú)r a signifìcant amount of the total gain or loss if item (e) is

greater than either 2% of the Actuarial Accrued Liability on the valuation

date or $50 million. The results of the additional analysis must be

presented as pari of the actuarial valuation commentary.

C. Additional information in each actuarial valuation report.

(l) Description of the provisions of the plan. Any changes in the provisions of

the plan since the last valuation must be highlighted.
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(2) Description of the actuarial basis for the valuation, the actuarial method

and assumptions used in the actuarial valuation. The date of the expeiience

analysis upon which the latest ehange in actuarial assumptions is based

should be included. Any special techniques used must be disclosed here.

Assumptions such as percent manied, family composition, etc., must also

be disclosed.

(3) Description of the member data used including:

(a) The source of the data.

(b) Any material inconsistencies or other problems with the data and

any steps taken to correct or compensate for such problems.

(c) Reconcilation of data with that used for the piior actuarial

valuation.

(d) The number of active members and average annual compensation

broken down by age and years of service in the plan.

(e) The number of persons receiving benefits and average amounts of

monthly benefit by age and type of benefit (service retired,

disability and survivor).

(4) Description of the assets of the fund including:

(a) Market Value of assets by asset category.

(b) Development of Actuarial Assets from Market Value.

(c) A reconciliation of the Market Value of the assets of the plan as of

the prior valuation date to the comparable Market Value as of the

cunent valuation date.

(d) For reports on funds investing in the Minnesota Post-Retirement

Investment Fund or MERF's Retirement Benefit Fund, a

comparison of the following three asset values -
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(i) Actuarial Present Value of Projected Benefits based on the

benefit amounts in force on the valuation date (i.e., the

required reserves).

(ii) Adjusted Actuarial Asset Value (i.e., the required reserves

plus the undistributed income which wil be used for benefit

increases the following January 1).

(iii) Market Value.

(5) The valuation report must eontain a statement signed by the Actuary

responsible for the completion of the rep01i, certifying that to the best of

the knowledge and belief of the Actuary, the actuarial valuation was

performed in accordance with the requirements of Minnesota Statutes,

Section 356.215, and the requirements of these Standards.

D. Additional infonnation for specifìc plans.

(l) MSRS Military Affàirs Department Special Coverage Program - a separate

cxhibit indicating the normal cost of this special program must be included

in the MSRS General State Employecs Valuation Report. This normal cost

must be determined by assuming that members retire at the age at which

they may receive unreduced benefits.

(2) MSRS Transportation Department Pilot Special Coverage Program - a

separate exhibit indicating the normal cost of this special program must be

included in the MSRS General State Employees Valuation Rcport. This

normal cost must be determined by assuming that members retire at the age

they may receive unreduced benefits.

(3) State Fire Marshal Division Employee Special Coverage Program - a

separate exhibit indicating the normal cost of this special program must be

included in the MSRS General State Employees Valuation Rep01i. This

Page 25 2007 Standards



nonnal cost must be determined by assuming that members retire at the age

at which they may receive unreduced benefìts.

(4) PERA - separate exhibits for the Basic and Coordinated Benefit plans must

show a comparison of the n0l11al cost to the employee and employer

statutory contribution rates.

(5) TRA - separate exhibits for the Basic and Coordinated Benefìt plans must

show a comparison of the nonnal cost to the employee and employer

statutory contiibution rates.

(6) Minneapolis Teachers - separate exhibits for the Basic and Coordinated

Benefìt plans must show a comparison of the normal cost to the employee

and employer statutory contribution rates.

(7) St. Paul Teachers - separate exhibits for the Basic and Coordinated Benefìt

plans must show a comparison of the n0l11al cost to the employee and

employer statutory contribution rates.

(8) Duluth Teachers - separate exhibits tor the Old Law and New Law Bendit

plans must show a comparison of the normal cost to the employee and

employer statutory contribution rates.
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V. Experience Study

A. In accordance with Minnesota Statutes, Section 356.215 Subdivision 2, an

experienee study must be performed for each plan, as appropriate, as provided

under D( 4) of this section. The experience study is an analysis of actual

experience under the plan eompared to the experience expected under the actuarial

assumptions then in use. No change in an actuarial assumption may be

recommended by the Aetuary for approval by the Commission unless the need for

change has been established by an experience study. A complete experience repOli

accumulating a signifìcant amount of annual experience study data must be

presented to the Commission periodically.

B. Economic Experience

(1) The annual investment return on the assets available for benefits must be

calculated on a market value basis and on a current asset basis using the

dollar \veighted calculation teehnique. Assets invested in MPRIF or

MERF's Retirement Bencfìt Fund must be excluded from this analysis

since eal1ings that deviate fÌ'om the assumed percentage (6% for MPRIF

and 5% for MERF's RBF) do not affect the Untùnded Actuarial Accrued

Liability. All cash f10ws in and out of the fund must be assumed to occur in

the middle of the year with the exception of transfers to MPRIF or MERF's

Retirement Benefit Fund, where the month of transfer is to be recognized in

the calculation.

(2) Individual compensation increases for the year must be measured by the

percentage change in compensation tor members active on both valuation

dates. These percentage changes must be aggregated and averaged by five

year age and service groups similar to those displayed in the actuarial

valuation reports. Increases or decreases in excess of a specified
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percentage may be discarded from the study in order to prevent unusual

changes in compensation from influencing the results of the study.

(3) Payroll growth is the percentage change in total active members'

compensation from one valuation report to the next. For MSRS

administered plans, compensation means the annual rate based on the last

four pay periods of the flscal year before the valuation date. For all other

plans, compensation means the pay over the 12 months piior to the

valuation date. Pay is annualized for any new hires during the 12 month

period.

(4) Eeonomic expenence must be displayed as the difference between the

actual results and the expected results.

C. Demographic Experience

(1) Based on data accumulated for the period covered by the experience study,

demographie experience must be analyzed as follows:

(a) Each actual occurrence of each death, disablement, quit or other

pertinent event must be classified by age nearest biiihday on the

valuation date preceding that event and, if pertinent, years of service

at that valuation date. In the case of death. the c1assitìcation must

be made based upon the status at the date of death.

(b) For each age (X) and, if pertinent, years of service (S), an exposure

is calculated by counting the number of persons who during the

study period are age X on an age nearest birthday with service S

rounded to the nearest integer value at the beginning of a year. In

the case of counting exposures for death, appropriate adjustments

must be made to reflect a change in status prior to death in the same

year.
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(c) Expected occurrences for each decrement at age X and service S are

then calculated by multiplying the exposure at age X and serviee S

by the assumed probability of occurrence of the event.

(d) The ratio of actual to expected events is the basic analytic tool in an

experience study. For each decrement and each combination of sex,

age and if pertinent, service, the ratio is the actual number of

occurrences of the decrement (see (a), above) divided by the

expected number of occurrences (see (c), above). The ratios may be

repoiied in fìve year age and service groups, whenever it is a more

feasible approach.

(e) If aU assumptions precisely predict events, these ratios are 100%. If

estimated events overstate actual events, these ratios are less than

100%. lf they are understated, the ratios are over 100%.

(f) In lieu of using number of mcmber-years of exposure and numbers

of events, the Actuary may develop the experience analysis based

upon salaries, actuarial values, or any other reasonable and

consistent measure. The measure used in calculating any altemative

must be described in the experience study and the rationale of any

alternative must also be clearly reported.

(2) Based on ratios of actual to expected decrements new assumptions may be

estab lishec1.

(3) There may be infÖrmation available to the Actuary 'vvhich would indicate

that actual past experience should not be the only basis on which to

establish actuarial assumptions. If any recommended new assumptions do

not follow directly from past experience, the additional reasons for the

recommended new assumptions must be clearly explained in the repoii of

the experience study.

Page 29 2007 Standards



D. Report

(1) The rep01i of each expenence study must set out the conclusions and

recommendations of the Actuary relative to the actuarial assumptions.

(2) Thc report must include sufficient statistics (such as ratios of actual to

expected experience) so that a pension professional, whether an actuary or

not, could assess the viability of the conclusions of the Actuary.

(3) The analysis of retirement ages for new retirees and their average age at

retirement, required in Minnesota Statutes, Section 356.215, Subdivision 5,

must be perfonned and presented in the report.

(4) An expeiience rep01i on the Legislators Plan, Elective State Offieers Plan,

Local Government Correctional Service Plan and the consolidation

accounts of the Public Employees Police and Fire Fund are inappropiiate

because of their small size. While not anticipated on a rebJUlar basis,

periodically, an experience repoii may be appropriate for thc Minneapolis

Employees Retirement Fund, the Minneapolis Teachers Retirement Fund,

the St. Paul Teachers Retirement Fund, the Duluth Teachers Retirement

Fund and the Public Employees Police and Fire Fund. Such an experience

study could be recommended by the Actuary or by the respective Plan

Administrator, but must be approved by the Commission before

preparation.

(5) Experience of funds whose members have similar employment

characteristics (e.g. teaching or public safety) may be combined for fuiiher

analysis and recommendations.

(6) Each experience report must show the results by each year and also must be

combined for all of the years included.

(7) If an assumption is changed, the experience rep01i for the f()llowing year

must ref1ect expected OCCUlTenees based on the new assumption for those
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years following the change. Also, the expected OCCUlTences for the prior

years must be restated to estimate the expected values as if the new

assumption had been in effect in the prior years,
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Vi. Cost Estimates of Legislative Proposals

A. A statement of fìscal impact must be completed for each legislative proposal which

would affect the amounts of or the eligibility for benefìts in a retirement plan.

B. The fìscal impact statement must contain the following:

(1) A brief statement describing the proposal accompanied by a detailed

description of current provisions and the changes in those provisions which

the proposal would affect.

(2) A table showing the cunent statutory contribution rate and the following

items before the change, after the change and the difference resulting from

the change:

(a) Total Actuarially Determined Contribution Rate

(b) That part of the Total Actuarially Determined Contribution Rate not

provided by the Employee.

(c) Funding Ratios.

(i) Accrued Benefi.t Funding Ratio

(ii) Actuarial Liability Funding Ratio

(iii) Projected Benefìt Funding Ratio

(3) ActuariaUy determined required contributions, as well as statutory

contributions and the difference, must be shown in dollars for the next

fiscal year. If the impact of the proposed change is spread over more than

one fìseal year (such as a delayed change in the statutory rate), then the

disclosure must contain all tìscal years until the impact is fully recognized.

(4) A statement of the actuarial basis of the estimate.

(a) If the estimate is based upon the latest actuarial valuation repoii,

reference to the actuarial basis used in that rep01i is suffìeient.

(b) The Actuary must state whether or not the proposal would affect the

experience of the plan (e.g., a change in normal retirement
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eligibility eould affect the assumed rates of retirement) and, if so,

the changes in assumptions from the assumptions used in the latest

valuation must be described.

(c) Any additional assumptions (e.g., the percentage eligible for a new

option who would be assumed to elect such option) must be

disclosed. In such situations, multiple cost estimates setting out a

range of costs may be appropriate.

C. The statement of fìscal impact must contain a statement signed by the Actuary for

the Commission certifying that, to the best of the Actuary's knowledge and belief~

the statement was completed in accordance with the requirements of Minnesota

Statutes, Section 356.215, and the requirements ofthese Standards.
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VII. Actuarial Calculations for Local Relief Association Consolidation Accounts

A. Minnesota Statutes, Chapter 353A, describes the process for the voluntary

consolidation of local relief associations with PERA Police and Fire. Appendix E

provides a sample report showing the preliminary calculations and Appendix F

contains a sample valuation rep01i. The Actuary for the Commission is charged

with performing certain calculations preliminary to consolidation and on an

ongoing basis following consolidation. The actuarial calculations reported in the

most recent relief association valuation report may not be utilized for this purpose,

but must be compared to calculations by the Actuary for the Commission in order

to illustrate the effect of different actuarial assumptions. The cost of the

calculations perfonned preliminary to consolidation must be borne by the special

fund of the relief assoeiation.

B. Preliminary Calculations

(1) The purpose of the calculation preliminary to consolidation is to determine

the initial additional municipal contribution to be paid annually until

December 3 l, 2010. The initial amount of additional municipal

contribution must he calculated by assuming each member elects the

pension program (i.e., their current Relief Association benefits or PERA

Police and Fire benefits) with the greater Actuarial Present Value of

Projected Benefits based on the total benefit plan. In addition, these

preliminary calculations must determine the amount of funds that would be

required to be transferred to the Minnesota Post-Retirement Investment

Fund (MPRIF) if all current annuitants selected the PERA Police and Fire

beneIÌts. If the amount of funds to be transferred to MPRIF exceeds the

available assets, the municipality is assumed to eontribute the additional

amount needed and the initial additional municipal contribution is revised
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downward to demonstrate the impact of all members electing PERA Police

and Fire benefìts.

(2) The member data used in the ealculations must confo1Tl with the

requirements of Section IXC of these Standards unless a data item is

inappropriate for the specifìe relief association plan benefìts. The rate of

annual compensation must be reported on two bases - the amount used to

determine the member's contribution to the relief association and the

amount used to dete1Tiine the member's contribution to PERA Police and

Fire. All data must be CUlTent. The Executive Director of the Commission

is to coordinate the collection of the required demographic and financial

data and of the required benefit plan info1l1ation. Appropriate data and

information supplied by the actuary who perfonned the most recent prior

actuaiial valuation may be used in making the preliminary calculations and

may be relied upon by the Actuary for the Commission. A hard copy of the

data or inÜ)rmation submitted by the actuary performing that prior actuarial

valuation must be supplied to the chief administrative ofìcer of the relief

association who must update the data and verify its accuracy.

(3) The financial data provided for the calculations must include the market

value of the fund assets of thc relief association. lf both a special and a

general fund exist, only the special fund assets will be used. If the relief

association includes volunteer firetìghters as members of the relief

association. the assets of the special fund must be allocated between the

paid firefighters and the volunteer fìrefighters on the basis of their relative

accrued actuarial liability using the most recent actuarial valuation prepared

by an approved actuary.

(4) The relief association benefits described in Minnesota Statutes, Chapter

353B, may be relied upon unless there are discrepancies with the benefìts
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described in the most recent actuarial valuation rep01i of the relief

association's plan. In the event of any discrepancies, or if more detailed

information be required, the Actuary for the Commission must rely on the

original documents describing the pension plan.

(5) Three sets of actuarial calculations are prepared for each active member, a

set for each deferred f0l11er member, a set for each retired member, and a

set for each current beneficiary. Each set of calculations must contain the

Actuarial Present Value (APV) of Projected Benefìts, and the Normal Cost

and Actuarial Accrued Liability determined using the Entry Age Actuarial

Cost Method. The three sets of calculations are:

(a) Relief association plan benefits.

(b) PERA Police and Fire plan benefìts.

(c) The above plan benefìts, (a) or (b), which produced the larger APV

of Projected Benefits based on the total benefit plan. The individual

calculations must be totaled and reported for eategorics (a), (b) and

(c) as shown in Appendix E.

(6) The liabilities for the relief association plan benefìts must be based on

8.5% interest (both pre- and post-retirement), and the salary increase

assumption (base and plan specifie) used for the most recent valuation by

the PERA Police and Fire plan. Furthermore, post-retirement benefit

increases must be assumed at the same rate as the base salary increase

assumption. Furthel110re, the assumed age and service for retirement must

be identical to those assumed in the most recent actuarial valuation of the

relief association prepared by an approved actuary. All other assumptions

must be idcntical to those used in the most recent actuarial valuation by

PERA Police and Fire. When perfÖnn.ing the calculations f()r the relief

association plan benefìts, any automatie survivor benefìts must be included.
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The liabilities must also include the refund of any excess member

contributions that may be made prior to the election of Relief Association

benefìts because a different defìnition of compensation is used to produce a

higher member contribution.

(7) The liabilities for the PERA Police and Fire plan benetìts must be

calculated in the same manner as those calculated for the PERA Police and

Fire valuation, including the use of the compensation rate that is applicable

for member contributions to PERA Police and Fire. The highest five

successive years' average salary for those active members assumed to retire

during the next tìve years must be based on the current total compensation

rate that is applicable for member contributions to PERA Police and Fire

projected the appropriate number of years forward and on the eunent

compensation rate that is used to determine benefits under the relief

association projected baekward using the salary increase assumption (base

and plan speeifìc) used tor the most recent valuation by PERA Police and

Fire plan. When performing the calculations for the PERA Police and Fire

plan benefìts, the reserve fàetors tor transferring asscts to MPRIF must be

the same fàctors that are cUlTently used by PERA Police and Fire. All

reserves transferred to MPRIF and any future mortality gains and losses

must be determined for each relief association account. All future benefìt

increases paid to benefìt recipients wil be determined by MPRIF and not

by the relief association. An initial MPRIF increase must be estimated f()r

the foUowing January 1 as though assets had been transfened to MPRIF at

the time of the member's retirement (i.e. the eighteen month requirement

tor eligibility for a full increase and seven month requirement fÖr eligibility

for a partial increase wil apply). The State Board of Investment wil

provide an estimate of the initial increase, or if the State Board of
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Investment is unable to provide that estimate, the Actuary for the

Commission wiU project an estimate based on the latest investment

information available from the State Board. The same estimate of the

initial MPRIF increase must be used in detemiining the distribution for

annuitants who are not paid from MPRIF, but who would be eligible for an

increase on the fonowing January 1. The Actuary for the Commission

must detennine the MPRIF transfer required at the time of consolidation.

The extent to which that required transfer amount exceeds assets must be

reported as an immediate contiibution to be paid by the municipality at the

time of consolidation.

(8) The initial additional municipal contribution also must be ealculated and

included in the preliminary rep01i. This additional contribution is the fìxed

level dollar amortization payment required each year until December 3 i,

2010 which wil pay for the portion of the APV of Projected Benefits that

is not anticipated to be funded by fùture regular statutory contributions

required from each active member and the municipality nor by cunent

assets. Appendix E details the calculations and provides a report format.

(9) The amount of any necessary transfer of reserves to MPR1F in the event

that aU current benefit recipients choose the PERA Police and Fire plan

must be calculated. The amount by which those reserves exceed the market

value of the assets of the relief association, if any, must be disclosed and

the impact of that initial additional asset transièr on the initial additional

municipal contribution must also be disclosed.

C. Ongoing Actuarial Work for Individual Consolidation Accounts

(1) For any Relief Association consolidation account that did not mcrge into

the PERA Police and Fire Fund effective July 1, 1999, an actuarial

valuation should be performed annually on July i. The purpose of the
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valuation is to measure the ability of the CUlTent assets and future

eontributions to meet the liabilities of the future benefìts detennined by the

election of the members. The valuation wil produce an annual gain (loss)

which must be amortized over 15 years. This annual amortization payment

wil mcrease (decrease) the previous years' additional municipal

contribution.

(2) The actuarial valuation must compare assets to liabilties. If assets exceed

liabilities, the result is an actuarial gain. If assets are less than liabilities,

the result is an actuarial loss. Assets are defined as current and expected

future assets where expected future assets is made up of the present value

of employee contributions, the present value of regular municipal

contributions aiid the present value of additional municipal contributions.

The liabilities are the Actuarial Present Value of Projected Benefits based

on each member's election or, in the event of no election, the greater of the

Relief Association benefits and the PERA Police and Fire benefits.

(3) In the event that the valuation shows that assets exceed liabilities, the

amount of the excess is an actuarial gain and the amount of gain is funded

over 15 years from the valuation date as a reduction in the additional

municipal contributions. Similarly, if liabilities exceed assets, there win be

an actuarial loss. The alT01iization payment over 15 years for this loss will

be an increase to the additional municipal contribution. The gain (loss)

must be analyzed by detcrmining the portion due to MPRIF lT01iality, the

portion due to the election by members of the PERA Police and Fire

benefits and the remaining sources of gain (loss).

(4) The valuation report for each Relief Association consolidation account

must contain the following information:

(a) determination of the additional municipal contribution.
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(b) the actuarial gain or loss.

(e) Entry Age calculations of the Normal Cost, Actuarial Accrued

Liability, CUlTent Assets, and the Unfunded Actuarial Aecrued

Liability.

The infonnation for the Relief Association consolidation accounts must be

aggregated in the valuation repoii. The report also must contain aggregated

information on membership data and assets as well as a description of the

plan provisions and the actuarial basis for the valuation, all of which must

be reported as described in Section iv c.
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VlI. Actuarial Factors

A. Actuarial fàetors are required in the administration of a Fund. Each Fund requires

optional annuity fàetors in order to translate the formula benefits from a life

annuity to other optional forms such as a joint and 50% survivor, a joint and 100%

survivor, a joint and 50% survivor with bounce back, a joint and 100% survivor

with bounce back, a level Social Security and a term certain and life. Factors are

also required by those Funds that calculate an early retirement reduction on an

actuarial equivalent basis or that transfer money at the time of retirement to a post

retirement fund such as MPRIF or MERF Retirement Benefìt Fund. With

consolidating local relief associations, automatic survivor benefìt coverage also

will require aetuarIal fàetors.

B. Duties of the Actuary Retained by the Commission

(1) Actuarial factors adopted on or after July 1, 1987 must be reviewed by and

receive a written recommendation from the Actuary retained by the

Commission. If the Fund retains an approved actuary as an actuarial

advisor, the actuarial hictors must be developed as a proposal by that

actuarial advisor. If the Fund does not retain an approved actuary as an

actuarial advisor, the actuarial factors must be developed by the Actuary

retained by the Commission, with the cost of the development to be bOl!C

by the Fund. If the actuarial fàetors are developed by a Fund actuarial

advisor, the recommendation from the Actuary retained by the Commission

must be based on a review of the proposed actuarial fàctors. If the actuarial

fàetors are developed by the Aetuaiy retained by the Commission, no

additional review by the Actuary retained by the Commission is required

and the recommendation must be based on the developmental work on the

proposed actuarial factors.
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(2) Whenever a fund wishes to adopt new fàctors or change existing factors, it

must notify the Actuary retained by the Commission and the Executive

Director of the Commission and supply the relevant infonnation requested

by the Actuary retained by the Commission.

(3) If the actuarial factors are developed by the actuarial advisor of the Fund,

the written recommendation of the Actuary retained by the Commission

must be based on the fonowing criteria:

(a) The modality table used in generating the fàctors is appropiiate and

is based on the experienee of the Fund. This must be accomplished

by relating the mortality table to the experience of the Fund

disclosed in the most recent experience study or studies of the Fund

and any other relevant information, which must be disclosed by the

Actuary retained by the Commission.

(b) The mathematical formulas that are used for producing the fàctors

must result in actuarial equivalence to single life annuities. This

must be accomplished by independently deriving the mathematical

formulas and comparing the independent results with the proposed

formulas.

(c) The actual fàetors derived are based on the stated Ümnula and

assumptions. This must be accomplished by random testing of the

factors.

(d) The procedures fÖr applying the fàetors are clearly documented in

writing and are deemed appropriate. In those eases where the

procedures are computerized, sample iHustrations verifìed by

computer output wiH suffce.

If the actuarial fàctors are developed by the Actuary retained by the

Commission, the written recommendation of the Actuary retained by the
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Commission must be based on the developmental work on the actuarial

factors and a reasonable expectation that the actuarial factors result in

actuaiial equivalence to single life annuities.
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LX. Data

A. Each retirement plan must provide the Actuary with all financial and member data

required to perform the annual aetualÌal valuation within eight weeks after the

valuation date.

B. Financial Information Required

(1) A balance sheet of the Fund developed on an accrual basis as of June 30

immediately preceding the valuation date showing:

(a) Cash balances.

(b) Receivables such as employee contributions receivable, employer

contributions receivable, investment retul1 receivable, etc.

(c) Investments by investment category at both market value and cost

value.

(d) CUlTent amounts due and unpaid from the Fund.

(e) Assets available for benefìts ((a) + (b) + (c) - (d)).

(2) A statement of revenue and disburscments of the fund on an accrual basis

for the year ending immediately prior to the valuation date including

sufÌcient detail regarding expenses to allow the separate identification of

investment related expenses and other administrative expenscs.

(3) Such other financial infz)rmation as may be required by the Actuary to

comply with Minnesota Statutes, Section 356.215, and these standards.

(4) If audited financial infonnation is available, the audited financial

information must be provided. If no audited financial info1l1ation is

available in a timely fashion, but financial information which is determined

by the fund administrator to be reasonably accurate and reliable is

available, that fìnancial information must bc provided and must be

supplemented by audited financial information when the audited financial

infonnation is available.
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C. Member Data - The following are general lists of data items required.

(1) For each active member, the fonowing data must be provided:

(a) Soeial Security Number or Member Number.

(b) Sex.

(c) Birthdate.

(d) Hire Date (most recent).

(e) Years of Service for determining eligibility.

(f) Years of Credited Service for calculation of benefits.

(g) Credited Service for calculation of benefits eamed in the 12-month

period ending on the valuation date.

(h) Actual plan compensation for the 12 month period ending on the

valuation date.

(i) Rate of annual compensation as of the valuation date.

(j) Total employee contributions to the valuation date.

(k) Interest on employee contributions to the valuation date.

(1) Any additional information required in order that the Actuary

comply with Minnesota Statutes, Section 356.215, and generally

acceptable actuarial practices and procedures.

(2) In addition, the follO\ving data must be provided for each person who was

active as of the prior valuation date and is no longer active:

(a) All data set out in (1)(a) through (1)(1).

(b) Date of status change.

(e) Status as of valuation date.

(3) For eaeh person receiving benefits, the following data must be provided:

(a) Social Security Number or Member Number.

(b) Sex.

(e) Birthdate.
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(d) Date benefit commenced - original date of benefit commencement.

For example, if a survivor atter the death of the retiree under a joint

and survivor form, this should be date of retirement of the retiree.

(e) Date oflatest status change. For example, in the ease above, date of

death of retiree.

(f) Type of Benefìt (retirement, disability, survivor, post retirement

death, etc.)

(g) F0l11 of Benefìt (life only, 100% J&S, etc.)

(h) CUlTent monthly benefìt amount.

(i) Original monthly benefìt amount - if a survivor is receiving benefit

of a deeeased f0l11er retiree, include the original benefit of the

retiree.

(j) Years of Credited Service used in calculating the original monthly

benefìt.

(k) Final average compensation used in calculating the original monthly

benefit.

(l Joint Annuitant sex, if applicable

(m) Joint Annuitant biiihdate, if applicable.

(n) Retired under Rule ot85 or under Rule of90.

(0) Benefìt received under the Combined Service Annuity, the

Combined Service Disability Benefìt or the Combined Service

Survivor BeneÜt.

(4) In addition, the follo\ving data must be provided for each person who was

receiving a monthly benefit as of the prior valuation date and has changed

status as of the current valuation date:

(a) An data set out in (2)(a) through (2)(n).

(b) Date of status change.
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(c) Status as of valuation date.

(5) For each inactive member who has retained a right to a benefìt from the

system (including non-vested members who have not yet received refunds)

the following data must be provided:

(a) Social Seeuiìty Number or Member Number.

(b) Sex.

( e) Birthdate.

(d) Years of Service for detennining eligibility at termination.

(e) Years of Credited Serviee at tennination for calculation of benefìt.

(f) Final Average Compensation at termination.

(g) Vested monthly benefit under normal form at date of tennination.

(h) Vested monthly benefìt including augmentation (if applicable) to

the date specified in (1) below.

(i) Employee contributions to date of termination.

(i Interest on employee contributions to valuation date.

(k) Date of tel11ination.

(1) Earliest date on which bencfit could commence \vithout reduction

fÒr early commenccment.

(6) If addition, the foUowing data must be providcd \\lith the data on vested

terminated members tor each person who was vested terminated as of the

prior valuation date and has changed status as of the current valuation date:

(a) AU data set out in (5)(a) through (5)(1).

(b) Date of status change.

(c) Status as of the valuation date.

(7) The member data must be provided in the format provided for in Appendix

A.

D. Member Data Reconciliation
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(1) U sing the member data provided in CO) through C( 6), the actuary shall

reconcile the data provided with that utilized in the prior valuation.

(a) Active Members on the last valuation date, plus new entrants and

transfers to active status, less retirements during the period since the

last valuation, less deaths during the period since the last valuation,

less disabilities during the peiìod since the last valuation, less other

terminations since the last valuation must equal Active Members on

this valuation date.

(b) Similar analyses must be made of retirees, preferably by types of

retirement, and vested te111inateds,

(2) If the member reconciliation reveals material imbalances in that data, the

retiremcnt plan shall provide the Actuary with any assistance needed to

correct that imbalance.

(3) The Actuary may request additional collateral information fÌ'om the plan to

verify the reasonableness of the data.

E. Data Retention - Valuations as of July l, 1985 and later

(1) The data provided to the Actuary retained by the Commission for

development of the actuarial valuations must be rctained by the Actuary

retained by the Commission for a period not less than tìve years from the

valuation date f()l which it is provided. Prior to the destruction of any

valuation data, the Actuary retained by the Commission shall consult with

and obtain the approval of the Executive Direetor of the Commission.

(2) The Actuary retained by the Commission shall use this data for the peiiodic

expeiienee studies as well as f()r actuarial valuation purposes. However,

the Actuary retained by the Commission may request additional

inf011iation to supplement the data accumulated in accordance with this

section for experience study pUl1Joses.
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F. Data Retention - Valuations as of dates prior to June 30, 1985

(1) The Actuary for each retirement plan or the ehief administrator offeer of

the retirement plan, whichever applies, shaH retain all data which was

provided by the plan for the purpose of developing actuarial valuations of

the plan as of dates prior to June 30, 1985, which is in existenee on June

30, 1987. Prior to the destruction of any actuarial valuation data for

actuarial valuations prepared prior to June 30, i 985 in existence on June

30, i 987, the Actuary for the retirement plan or the chief administrative

offìcer of the retirement plan, whichever applies, shaH consult with and

obtain the approval of the Executive Direetor of the Commission.

(2) Upon request by the Actuary retained by the Commission or by the

Executive Director of the Commission, the Actuaiy tor the Plan shaH

provide the data described in paragraph (1) to the Actuary retained by the

Commission or to the Executive Director of the Commission, whichever

applies.

(3) To the extent that the Actuary for the Plan has not retained the data

required by paragraph (1), the Actuary retained by the Commission may

request the required data fì-om the plan. The plan shaH provide such data

within three months of the date of such request.
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X. Important Definitions

A. Actuary - Any person who shall satisfy the requirements of an "approved actuary"

under Minnesota Statutes, Section 356.215, Subdivision 1, Paragraph (c).

B. Actuary retained by the Commission - The Actuary or the fìrm of Actuaries

retained by the Legislative Commission on Pensions and Retirement.

C. Actuary for the Plan - The Actuary or the fìmi of Actuaries retained by a

Retirement Plan.

D. Actuarial Value of Assets - The asset value determined in accordance with Section

ILE. hereof and Minnesota Statutes, Section 356.2l5, Subdivision l, Paragraph

(f), as of the valuation date. Such asset value is used for the purposes of

determining the Unfunded Actuarial Accrued Liability and the Funding Ratios of

the retirement plan.

E. Projected Benefit - A beneíìt estimated fì'om a valuation date to a future payment

commencement date based upon the provisions of the retirement plan for

calculating such benefits, estimated future increases in compensation, estimated

increases in service, and such other assumptions as may be required.

F. Credited Projected Benefìt - A benefìt estimated from a valuation date to a future

payment commencement date based upon the provisions of the retirement plan for

calculating such benefìts, estimated future increases in compensation, service to

the valuation date, and such other assumptions as may be required.

G. Actuarial Present Value ("APV") of Projceted Benefits - The number of dollars

required as of a valuation date such that those dollars plus investment retums on

those donars must equal all expected future benefit payments under the plan to

current members. For each active member, and for each benefìt type provided in

the plan this value must be calculated as fÒllows:

(1) A Projected Benefit must be calculated for each year in the future assuming

that benefìts would become payable in that year.
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(2) If the benefit is paid as a senes of periodic payments (e.g., service

retirement), an appropiiate annuity fàctor is calculated for each year's

Projected Benefit. The product of the annuity factor and the Projected

Benefìt for a paiiicular year in the future is the single sum value of the

benefit assuming the event which causes that bcnefit to commence occurs

in that year. If the benefìt is in the nature of a single sum benefìt (e.g.,

withdrawal of employee contributions with interest), this step is foregone.

(3) Using all of the demographic assumptions, the probabilities that an active

member at the valuation date remains continuously active to each future

year for which values fi-om (2) exist must be calculated.

(4) The probability of the OCCUlTence of the event whieh eauses the benefit to

commence (i.e., retirement, disability, death, termination, etc.) for each

successive year must be determined.

(5) Using the assumed rates of investment retu11, the present value at the

valuation date of $1 paid at the point in each such ycar at which events are

assumed to occur must be calculated. For an assumed rate of investment

return of i the present value for the nth year fì'om the valuation date is Vn + f

where:

(a) v 1
1 +i

(b) f is a fì'actIon, reflecting the point during the year at which events

are deemed to occur. This fiaetion wil often be 1/2, reflecting

occurrence of events at mid-year.

(6) The product of eOlTesponding values of (2), (3), (4) and (5) is the APV of

the Projeeted Benefit fÒr year n.

(7) The sum of (6) for aU years is the APV of Projected Benefit for a specific

benefìt type and for a specifìc member.
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(8) The sum of all such actuarial present values of the speeifìc Projected

Benefit for all active members is the APV of Projected Benefit for the

specific benetìt type for the plan.

(9) The sum of actuaiial present values over all benefìt types is the Total APV

of Projected Benefìts for active members of the plan.

The APV of Projected Benefits for persons receiving benefìts at the valuation date

must be equal to (i) the amount of the monthly benefit eunentIy being paid,

multiplied by (ii) an appropriate annuity value taking into account the fonn of the

benefit being paid (e.g., life annuity, 100% Joint and Survivor) the type of benefit

being paid (e.g., disability, surviving spouse, child, etc.) and the sex and age of the

payee.

The APV of Projected Benefits for vested te111inated members must be

calculated as the greater of (1) the benefìt calculated for persons receiving benefìts,

except that (i) the vested benefìt recognized must be that benefìt, calculated under

the law in efÌect at the date of termination, detennined under the nonnal annuity

form under the system with augmentation to the earliest age at which the benefìt

could commence without reduction for early commencement and (ii) the annuity

value must be calculated assuming commencement of the benetìt at such age, or

(2) the balance of employee contributions with interest to the valuation date.

The APV of Projected Benefits for non-vested inactive members must be

the balance of employee contributions with interest to the valuation date.

H. Actuarial Present Value ("APV") of Credited Projected Benefìts - A calculation

which is identical to that described in F, above, except that for active members the

benefits used at each future year must be the Credited Projected Benefìts rather

than the Projected Benefits.

1. Actuarial Present Value ("APV")of Future Compensation - The estimated number

of dollars required today such that those dollars plus investment retu11 on those
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dollars are suffcient to pay estimated compensation for each active member of the

system IÌ'om the valuation date to tennination from active status. The APV of

Future Compensation must be calculated as fonows for each active member:

(1) Compensation levels must be estimated for each year in the future using the

individual compensation increase assumption.

(2) Using all of the demographic assumptions, the probability that the member

wil remain active in the group to the beginning of each year must be

determined.

(3) If events terminating active status are deemed to occur during the year (e.g.,

at the middle of the year), weighted averages of those probabilities must be

calculated reflecting such timing, using acceptable actuarial methodology.

(4) Using assumed rates of investment return, the present value at the valuation

date of $1 paid at the mid-point of each future year must be calculated. For

an assumed rate of investment of i the present value for year n is Vn + .5

where V = 1

1 +i

(5) The product of (1), (3) and (4) is the APV of the estimated compensation in

year n for an active member.

(6) The sum of such Actuarial Present Values f()r each future year is the

Actuarial Present Value of Future Compensation for that member.

(7) The sum of such Actuarial Present Values of Future Compensation over all

active members is the Actuarial Present Value of Future Compensation for

the plan.

The Calculation of Actuarial Present Values of Compensation from entry-age must

be calculated as above using estimated compensation at entry-age determined by

adjusting current compensation with the CUlTent individual eompensation increase

assumption.
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J. Funding Ratios - The ratios described and defìned in IV.B.( 4).

K. Valuation Date - The date as of which all financial and member data is provided

for an actuarial valuation and the date as of which all actuarial present values are

calculated in that valuation.

L. Present Value of Future Payroll - The value developed for use in amortizing the

UAAL over the Amortization Peiiod. It represents the present value of total

payrolls over the amortization period. It must be based upon the assumed rates of

investment retul1 and payroll !,lTowth. The decrements for active lives must not be

used.
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APPENDIX A

INFORMA TION TO BE REQUESTED OF EACH PLAN

An actuarial valuation is a study which is based upon infonnation to be provided by the
plan. The quality of the valuation can be no better than the quality of the information underlying
it.

In general, the following infonnation will be required in order to process the annual

actuarial valuation. This information shall be due eight weeks after the valuation date.

1. Copy of Applicable Laws and Bylaws. In addition, changes that have taken effect
since the prior valuation must be identified.

2. Balance sheet and statement of revenue and disbursements of the Fund for the

Fiscal year ending immediately prior to the valuation date. (See Section VII B)

3. Member data (as described on the following pages) for all active members,
members and beneficiaries who are currently receiving benefits or who have a right
to a deferred benefit, and inactive members who have not withdrawn their member
contributions.

4. Member data (as described on the following pages) for persons who were included
in Item 3 on the prior valuation date, but who are not included as of the current
valuation date due to a change of status.
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DATA FORMAT

The following is a description of the data which win be used to process the valuations. Not all of
this information is required for each system and individual data request letters will be prepared
upon request. The systems are also not expected to construct files with the following
characteristics; but rather when their data is provided, it win be conveiied into a standard format.

Field
Number Name of Field

Number of
Columns Remarks

1. Social Security Number

2. Member Number
".:.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

9-N If applicable
7-N If applicable

4-A

4-A

Employer Code

Department Code

Status Code 2-N

I-ASex

Biiihdate 6-N

I-AMarital Status

Spouse's Birthdate

Compensation Rate

6-N

8-N

Prior Year's Compensation 8-N

Participation Date 6-N

Date of Hire 6-N

Prior year's Service 6-N

Credited Service 7-N

Credited Service 7-N

Page 2

See attachment

1 or M for Male, 2 or F
for Female

MMDDYY

M for Married, S for
Single

MMDDYY

$C Annual compensation

rate as of the valuation
date

$C Actual compensation
for the 12 months ending
on the valuation date

MMDDYY Date of entry
into the Plan

MMDDYY Most recent
hire date

x.xxxxx Service eamed
in the 12 months ending
on the valuation date

xx.xxxxx For benefit
accrual

xx.xxxxx Prior service
period or service for
aÌtemate fonnula
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17. Credited Service 7-N

18. Employee Contributions 8-N

19. Interest on Employee 7-N
Contributions

20. Employer Contributions 8-N

21. Interest on Employer 7-N
Contributions

22. Fonnula Code 2-A

23. Termination Date 6-N

24. Final Average Compensation 8-N

25. Annual Accrued Annuity 8-N

26. Retirement Date 6-N

27. Optional Annuity Code 2-N

28. Beneficiary's Sex I-A

29. Beneficiary's Biiihdate 6-N

30. Original Pension Amount 8-N

31. Annual Pension Amount 8-N

32. Secondary Pension Amount 8-N

33. Commencement Date for 6-N
Secondary Pension

34. Date of Death 6-N

35. Lump Sum Death Benefit 6-N

36. Combined Service Annuity I-A
applicable

37. Combined Service Disability I-A
Benefit applicable

38. Combined Service Survivor I-A
Benefit applicable

Page 3

xx.xxxxx Prior service
period or service for
aÌtemate formula

$C

$C

$C

$C

For plans where
members can elect
benefit Formula

MMDDYY

$C At termination

$C At temiination

MMDDYY

See attachment

1 orM for Male, 2 orF
for Female

MMDDYY

$C

$C

$C For level income
option, or Joint and
Survivor Option

MMDDYY (blank for
J&S)

MMDDYY

$

YorN

YorN

YorN
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Code

oi Active

10

11

12

13

14

Retired

20
21
22
23

T emiInated

30
31

Disabled

40 Active Member
Deceased

50 Leave of Absence

60
61
62

Deceased Retiree

Status Codes

- Normal
- Early
- Rule of 85
After Disability

- Rule of 90

- Vested, Eligible for Deferred Benefit
- Vested, Withdrew Contributions
- Nonvested, Left Contributions in Fund
- Nonvested, Withdrew Contributions

- Ordinary
- Occupational

Without Survivor
- With Survivor

- Without Survivor
- With Survivor (lump sum distribution)
- With Survivor (monthly annuity)
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ANNUITY OPTION CODES

Code

01

02
Lifetime only annuity
Guaranteed refund annuity

03
04

Life only annuity with 3 years guaranteed.
Life only annuity with 3 years guaranteed. (1)

05
06

Life only annuity with 5 years guaranteed.
Life only annuity with 5 years guaranteed. (1)

10
11

Life only annuity with 10 years guaranteed.

Life only annuity with 10 years guaranteed. (1)

15

16
Life only annuity with 15 years guaranteed.

Life only annuity with 15 years guaranteed. (1)

50
51

52
53

Joint and 50% Survivor annuity.
Joint and 50% Survivor annuity. (1)
Joint and 50% Survivor annuity. (2)
50% Bounce Back Joint and Survivor annuity.

70
71

72
73

Joint and 75% Survivor annuity.
Joint and 75% Survivor annuity. (1)
Joint and 75% Survivor annuity. (2)
75% Bounce Back Joint and Survivor annuity.

80
81

82
83

Joint and 100% Survivor annuity.
Joint and 100% Survivor annuity. (1)
Joint and 100% Survivor annuity. (2)
100% Bounce Back Joint and Survivor annuity.

90 Joint and Survivor annuity
(reversionary benefit is fixed dollar amount).
Joint and Survivor annuity
(reversionary benefit is fixed dollar amount). (1)
Joint and Survivor annuity
(reversionary benefit is fixed dollar amount). (2)

91

92

(1) Pensioner deceased, beneficiary receiving payments.

(2) Beneficiary deceased, pensioner receiving payments.
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APPENDIX B

SAMPLE ACTUARIAL VALVA TION REPORT

2007 Standards



Teachers Retirement Association Fund
ACTUARIAL VALUA TION REPORT

July 1, 1995

MILlMA &.ROERN, INC.



Steven R. Baker, M.D.
T. Scoll Bentley, A.S.A.
Gerald R. Bernstein, F.S.A.
Stephen D. Brink, F.S.A.
Bdan Z. Brown, F.C.A.S.
Stephen M. Cigich, F.S.A.
Timothy D. Courtney, A.S.A.
Thomas K. Custis, F.S.A.
Patrick I. Dunks, F.S.A.
Pamela I. Evans, A.S.A.
Daniel I. Flaherty, F.C.A.S.
Eric P; Goetsch, A.S.A.
Steven G. Hanson, A.S.A.
Richard H. Hauboldt, F.S.A.

Peggy L. Hauser, F.S.A.
Timothy I. Herman, A.S.A.
Gregory N. Herrle, F.S.A.
\\'iiliam V. Hogan, F.S.A.
Gary R. losephson, F.C.A.S.

Gail E. Kappeler, A.C.A.S.
loan M. Klucarich, A.C.A.S.

Catherine L. Knuth, A.S.A.
Rose M. Leben, R.N.
Frank Kopenski, Jr, A.S.A.
Kenneth E. Leinbach, F.S.A.
Mark E. Litow, F.S.A.
lohn D. Meerschaert, A.S.A.

Sandra A. Mertes, F.S.A.
Nicholas E. Mischler, M.D.
lames C. Modaff, F.S.A.
Stacey V. Muller, A.S.A.

David F. Ogden, F.S.A.
Nickolas I. Ortner, A.S.A.

lanet L. Perrie, A.S.A.
Wiliam M. Pollock, F.S.A.
Michael D. Price, A.C.A.S.
Patricia L. Priebe, R.N.
Douglas A- Proebsting, A.S.A.
Robert L. Sanders, F.C.A.S.
Steven I. Sherman, F.S.A.
Clark E. Slipher, F.S.A.
lohn B. Snyder, F.S.A.

Lee H. Straate, F.S.A.
Colln I. Suiiie, ALA.S.
Gregory S. Wanner, A.C.A.S.
Peter G. Wick, F.C.A.S.

MILLIMA & ROBERTSON, INC.
Actuaries & Consultants

liitcnwtioiially H'OODUOH' AI/1.UMAN

Suite 400, 15800 Bluemound Road, Brookfeld, Wisconsin 53005-6069
Telephone: 4 14/784.2250

Fax: 414/784.41 16

Wendell Miliman, F.S.A. (1976)
Stuart A. Robertson, F .S.A.

Chairman Emeritus

December 15, 1995

Legislative Commission on
Pensions and Retirement

55 State Office Building

S1. Paul, Minnesota 55155

RE: Teachers Retirement Association Fund

Commission Members:

Pursuant to the terms of our Actuarial Services Contract, we have performed
an actuarial valuation of the Fund as of July 1, 1995.

The results of our calculations are set forth in the following report, as are the
actuarial assumptions upon which our calculations have been made. We have
relied on the basic employee data and asset figures as submitted by the
Teachers Retirement Association.

On the basis of the foregoing, we hereby certify that, to the
best of our knowledge and belief, this report is complete and accurate and has
been prepared in accordance with the requirements of Section 356.215,

Minnesota Statutes, and the requirements of the Standards for Actuarial Work,
adopted by the Commission on July 8, 1992.

Respectfully yubmitted,../.
Z...../- /- --. --.; .,-"-~~/~~~ ~ .-/ Thbmas K. Custis, F.S.A., M.A.A.A.

Consulting Actuary .

/ . '¡Ii ~ ,dl0~..' . À J II ("" t...... I .. ~¿"V~~ V : U
Wiliam V. Hogan, F.S.A., M.A.A.A.
Consulting Actuary
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Teachers Retirement Association Fund

Report Highlights
(dollars in thousands)

A. CONTRiBUTIONS (Table 11)
1. Statutory Contributions - Chapter 354

% of Payroll

2. Required Contributions - Chapter 356
. % of Payroll

3. Sufficiency (Deficiency): (A.I. - A.2.)

B. FUNDING RATIOS
1. Accrued Benefit Funding Ratio

a. Current Assets (Table 1)

b. Current Benefit Obligations (Table 8)

c. Funding Ratio: (aI)

2. Accrued Liabilty Funding Ratio
a. Current Assets (Table 1)

b. Actuarial Accrued Liabilty (Table 9)
c. Funding Ratio: (aI)

3. Projected Benefit Funding Ratio (Table 8)
a. Current and Expected Future Assets

b. Current and Expected Future Benefit Obligations

c. Funding Ratio: (aI)

C. PLAN PARTICIPANTS
1. Active Members

a. Number (Table 3)
b. Projected Anual Earings
c, Average Annual Earnings (Actual $)

d. Average Age
e. Average Service

2. Others

a. Service Retirements (Table 4)

b. Survivors (Table 5)

c. Disability Retirements (Table 6)
d. Deferred Retirements (Table 7)

e. Terminated Other Non-vested (Table 7)

f. Total

MIllMA & ROBERN, INC.

07/01194
Valuation

14.66%

14.73%

-0.07%

$7,611,935
$8,463,676

89.94%

$7,611,935
$9,115,266

83.51%

$11,407,437
$11,434,495

99.76%

66,514
$2,235,636

$33,612
42.8
12.5

20,563
1,229

345
4,499

16,147
42,783

07/01195
Valuation

14,66%

14.30%

0.36%

$8,348,124
$9,049,649

92.25%

$8,348,124
$9,717,623

85.91 %

$12,234,567
$12,095,200

10 L 15%

67,558
$2,325,059

$34,416
42.9
12.5

21,458
1 ,33 1

379
5,103

1_~.L'D

44,682
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Teachers Retirement Association Fund

Commentary

Purpose

The purpose of this valuation is to determine the financial status of the Plan. In order to achieve this
purpose, an actuarial valuation is made at the beginning of each fiscal year as required by Section
356.215 of Minnesota Statutes.

Report Highlights

The financial status of the Plan can be measured by three different fuding ratios:

° The Accrued Benefit Funding Ratio is a measure of curent fuding status and, when viewed
over a period of years, presents a view of the fuding progress. It is based upon benefits which
have been eared by service to the valuation date. This year's ratio is 92.25%. The
corresponding ratio for the prior year was 89.94%.

° The Accrued Liability Funding Ratio is also a measure of funding status and funding progress.
It is based on the actuarial cost method that has historically been used by the State. For i 995
the ratio is 85.91%, which is an increase from the 1994 value of 83.51%.

° 
The Projected Benefit Funding Ratio is a measure of the adequacy or deficiency in the
contribution leveL. This year's ratio of 101.15% verifies that the current statutory contributions
are suffcient.

Asset Iiiformation (Tables land 2)

Minnesota Statutes require that the asset value used for actuarial purposes recognize only a third of
the unrealized gains and losses. This requirement exists because market values (which include aU
unrealized gain and losses) are typically volatile and can produce erratic changes in the contrbution
requirements from year to year.

The calculation of the Actuarial Value of Assets is shown in Table I on lines Fl to F6. It combines
the cost value of the Assets Available for Benefits and one-third of the difference between the
market value and cost value of those assets.

The term "Actuaral Value of Assets" is used to indicate that the value was determined for use in this
actuarial valuation. Since Minnesota Statutes refer to this value as "Current Assets", the latter
phrase wil be used in the remainder of this report.

Page 2
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This Plan paricipates in the Minnesota Post Retirement Investment Fund (i.e. MPRIF). After the
MPRlF liability has been calculated for each paricipating Plan, the State Board ofInvestments, (i,e.
SBI), will determine each Plan's portion ofthe excess earings for the January benefit increase as
well as the Plan's allocated market share of MPRIF.

Actuarial Balance Sheet (Table 8)

An actuarial balance sheet provides a method for evaluating current and future levels of funding.

The Current Benefit Obligation used to measure current fuding levels is calculated in accordance
with Statement No.5 of the Governental Accounting Stadards Board (GASB). Those
requirements are:

o Fòr Active Members - salar and service are projected to retirement to determine benefits for

each member and the ratio of credited service to total service establishes the portion of the
projected benefit to be used in calculating the curent funding leveL.

o For Non-active Members - the discounted value of 

benefits, including augmentation in cases
where benefits have not commenced.

GASB Disclosure

The Current Benefit Obligation amounts in Table 8 are required to be disclosed by Statement No.5
of the Governental Accounting Standards Board (GASB). However, Statement No.5 uses the

terms "Actuarial Present Value of Credited Projected Benefits" and "Pension Benefit Obligation"
rather than "Current Benefit Obligation".

The JULY 1, 1995 Pension Benefit Obligation reported in Table 8 is reformatted for GASB
reporting purposes in the following table:

Retirees and beneficiaries currently receiving benefits and
terminated employees not yet receiving benefits $4,069,675,000

Current Employees
Accumulated employee contributions including

allocated investment income
Employer-financed vested
Employer-financed nonvested

$2,397,859,000

2,306,963,000
275,152,000

Total Pension Benefit Obligation $9,049,649,000

Net Assets Available for Benefits at Cost $8,226,082,000

Total Benefit Obligation less Assets $823,567,000

Funded Ratio 90.90%

Page 3
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Actuarial Cost Method (Table 9)

The approach used by the State of Minnesota to determine contribution sufficiency is the Entr Age
Normal Actuarial Cost Method. The primar characteristic of this method is that it allocates costs as
a level percentage of payrolL.

A comparison of this actuarial method (Table 9) to the actuarial balance sheet (Table 8) ilustrates
the two techniques for allocating liabilities of active Members to past and future. As noted in the
prior section, the balance sheet allocates benefits and the corresponding liabilities, on the basis of
service. The method used in Table 9 allocates liabilties so that the cost each year wil be a constant
percentage of payrolL. Both approaches" however, calculate the value of all future benefits the same
way (see line F of Table 8 and line A6, column 1, of Table 9).

An Unfunded Actuaral Accrued Liability is computed under the Entry Age Normal Actuarial Cost
Method by comparing the liabilities allocated to past service (Actuaral Accrued Liability) to the
Current Assets. This amount, line B3, is funded over the remaining years to the amortization date
by a series of payments that remain a constant percentage of payroll each year.

The payments wil increase 5.00% each year because that is the assumed rate of increase in payrolL.
Although the payment schedule wil be adequate to amortize the existing unfunded, the lower
payments in the earlier years wil not be suffcient to cover the interest on the unfunded liability.
After a few years, the anual payment wil cover the interest and also repay a portion of the
unfunded.

Sources of Actuarial Gains and Losses (Table 10)

The assumptions used in making the calculations using the Entry Age Normal Actuarial Cost
Method are based on long-term expectations. Each year the actual experience wil deviate from the
long-term expectation. For a detailed analysis of the major components, refer to Table 10.

Contribution Suffciency (Table 11)

This report determines the adequacy of Statutory Contributions by comparing the Statutory
Contributions to the Required Contributions.

The Required Contributions, set fort in Chapter 356, consist of:

o Normal costs based on the Entry Age Normal Actuarial Cost Method.
o A Supplemental Contribution for amortizing any Unfunded Actuarial Accrued Liability.
o An Allowance for Expenses.

Table 11 shows the Plan has a contribution suffciency since the Statutory Contribution Rate is
14.66% compared to the Required Contribution Rate of 14.30%.

Page 4
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Changes in Actuarial Assumptions

There were no changes in Actuarial Assumptions for the current valuation.

Changes in Plan ProvisioiiS

There were no change in Plan Provisions which affected plan costs for the current valuation.

MIMA & ROBERON, INC.
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Teacbers Retirement Association Fund

Accounting Balance Sheet
(dollars in thousands)

JULY 1, 1995

A. ASSETS
1. Cash, Equivalents, Short-term Securities
2.. Investments

a. Fixed Income
b. Equity

c. Real Estate

3. Equity in Minnesota Post-Retirement
Investment Fund (MPRIF)

4. Other

B. TOTAL ASSETS

C. AMOUNTS CURRNTLY PAYABLE

D. ASSETS AVAILABLE FOR BENEFITS
1. Member Reserves
2. Employer Reserves

3. MPRIF Reserves
4. Non-MPRIF Reserves
5. Total Assets Available for Benefits

E. TOTAL AMOUNTS CURRNTLY PAYABLE
AND ASSETS AVAILABLE FOR BENEFITS

Market Value

$59,914

1,312,024
3,409,373

o
3,790,813

42,991

TABLE 1

Cost Value

$59,914

1,286,035
3,069,236

o
3,790,813

42,991

$8,615,1l5 _~-S,248,989

$22,907

$1,070,347
3,731,048
3,790,813

o
$8,592,208

$8,615,115

$22,907

$1,070,347
3,364,922
3,790,813

o-_..~~---~
$8,226,082

~248,989

F. DETERMINATION OF ACTUARAL VALUE OF ASSETS

1. Cost Value of Assets Available
for Benefits (D5)

2. Market Value (D5)
3. Cost Value (D5)
4. Market Over Cost: (F2-F3)

5. 1/3 of Market Over Cost: (F4)!3
6. Actuarial Value of Assets (pI +F5)

(Same as lfCurrent Assets")

MILl & ROBERN, INC.

$8,592,208
8,226,082
$366,126

$8,226,082

122,042
~8,34l124
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Teachers Retirement Association Fund

Change In Assets A vailable For Benefits
(dollars in thousands)

YEAR ENDING JUNE 30, 1995

Market Value

A. ASSETS AVAILABLE AT BEGINING OF PERIOD $7,651,376

B. OPERATING REVENUES

I. Member Contributions
2. Employer Contributions
3. Investment Income
4. MPRIF Income
5. Net Realized Gain (Loss)

6. Other

7. Net Change in Umealized Gain (Loss)

$143,536
179,672
368,949
297,153

o
553

306,9~

8, Total Revenue $1,296,829

C. OPERATING EXPENSES

1. Service Retirements
2. Disability Benefits

3. Survivor Benefits

4. Refunds
5. Investment Fees

6. Administrative Expenses
7. Other

$328,765
4,967
5,125
4,619
6,847
3,666
2,008

8. Total Disbursements

TABLE 2

Cost Value

$7,592,216

$143,536
179,672
368,949
297,153

o
553

o

$989,863

$328,765
4,967
5,125
4,619
6,847
3,666
2,008

. $355,997 __ $355,99L

D. OTHER CHANGES IN RESERVES

E. ASSETS AVAILABLE AT END OF PERIOD $8,592,208

MILlM.AN & ROBERSON, INC.

o o

$8,226,082
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TABLE 3

Teachers Retirement Association Fund

ACT! VE MEMBERS AS OF JUNE 30. 1995

YEARS OF SERVICE
AGE ..1 1-4 5-9 10 -14 15-19 20-24 25 - 29 30+ ALL

..25 1. 490 183 1.673
25 - 29 2.946 4.102 604 7.652

30-34 954 2,490 3.142 430 1 7.017
35 - 39 1.096 1.643 2.030 2.157 533 1 7.460

40-44 1.168 1.858 1.953 1.590 3.269 937 1 10.776
45-49 908 1.564 1.821 1.425 2.216 4.520 1,601 14.055

50-54 508 688 895 938 1.168 2.070 3.593 531 10.391
55 - 59 220 332 412 415 617 907 1.640 1.730 6.273

60 - 64 146 164 116 110 192 329 477 371 1.905
65+ 85 64 31 26 24 36 44 46 356

ALL 9.521 13,088 11 .004 7.091 8,020 8.800 7.356 2.678 67,558

AVERAGE ANNUAL EAN I NGS

YEARS OF SERVICE
AGE ..1 1-4 5-9 10 -14 15-19 20-24 25-29 30+ ALL

..25 15,565 24.079 16.496
25 - 29 13.821 24.270 28 . 454 20.577

30.34 12.248 22.484 30 . 330 34.355 27.524 25. 334
35.39 12.111 22.374 30.602 35.684 39. 558 28.911 28.182

40 - 44 11.472 20,433 31.007 36. 668 41. 238 43. 239 33.241 32 , 069
45.49 11 .674 18.947 31 .204 36.208 41. 511 44 .415 45 . 654 36, 605

50. 54 10 . 086 18.038 28.736 34.939 41. 841 46.247 47.170 47,875 39 . 989
55-59 8.614 14.251 25 . 094 31.887 40.141 45.876 48.185 49 . 396 41. 615

60 - 64 9.021 9.313 22.821 29 , 938 39 . 316 47.074 48,787 49.789 38.616
65+ 4.796 4.419 22 . 399 29 . 054 41. 449 45.117 53.020 52.788 26. 743

ALL 12.773 21. 643 30.115 35.495 41.158 44.972 47.204 49.207 32.457

PRIOR FI SCAl YEAR EARNINGS (iN MILLIONS) BY YEARS OF SERVICE
AGE ..1 1-4 5-9 10-14 15- 19 20.24 25-29 30+ ALL

ALL 122 283 331 252 330 396 347 132 2,193

Page 8
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TABLE 4

Teachers Retirement Association Fund

SERVICE RETIREMENTS AS OF JUNE 30. 1995

YEARS RETI RED
AGE .:1 1-4 5-9 10 -14 15 -19 20-24 25+ ALL

.:50 1 1
50 - 54 13 10 23

55-59 597 1,156 22 1 1. 776
60 - 64 550 3,126 898 5 4.579

65-69 190 1,651 2,102 823 4 4,770
70- 74 15 220 1,493 1. 572 260 3 3,563

75 - 79 1 20 187 1.461 861 112 1 2,643
80 - 84 13 189 1.326 449 69 2.046

85+ 1 1 4 159 1.323 569 2,057

ALL 1.366 6,185 4,716 4,055 2,610 1,887 639 21.458

AVERAGE ANNUAL BENEFIT

YEARS RETI RED
AGE .:1 1-4 5-9 10 -14 15 -19 20-24 25+ ALL

.:50 11 ,507 11 ,508
50 - 54 18. 060 15,015 16.736

55 - 59 22,514 19,798 15,897 3,005 20.654
60- 64 19,580 21. 889 17 .605 13,561 20.763

65 - 69 14 , 348 15,821 16,806 16,080 5,098 16,232
70-74 8.536 16,819 14,216 16,212 8,973 13,582 14,851

75 - 79 3.475 9,973 13,326 14,847 13,697 6,205 14 , 044 13,958
80 - 84 8,006 13, 295 13,217 10,169 5,289 12,255

85+ 698 4.293 2.321 10 . 225 8.742 7,770 8,569

ALL 19,988 19 . 644 15.969 15.538 12.758 8,939 7,512 15,942

TOTAL ANNUAL BENEFIT ( IN THOUSANDS) BY YEARS RETIRED
AGE .:1 1-4 5-9 10-14 15-19 20 - 24 25+ ALL

ALL 27.304 121 ,498 75,310 63,007 33 , 298 16 , 868 4,800 342, 083

Page 9
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TABLE 5

Teachers Retirement Association Fu.nd

SURVIVORS AS OF JUNE 30. 1995

YEARS SINCE DEATH
AGE .c1 1-4 5-9 10 -14 15-19 20-24 25+ ALL

.c50 10 34 9 1 54
50 - 54 11 26 4 1 1 1 44

55-59 14 49 19 7 2 1 92
60-64 15 96 54 21 5 3 2 196

65 - 69 22 93 87 43 7 6 4 262
70-74 17 125 91 47 23 3 4 310

75 - 79 15 68 72 39 7 9 6 216
80 - 84 3 31 27 18 20 7 7 113

85+ 1 11 7 4 8 6 7 44

ALL 108 533 370 180 74 35 31 1. 331

AVERAGE ANNUAL BENEFIT

YEARS SINCE DEATH
AGE .:1 1-4 5-9 10 -14 15 -19 20-24 25+ ALL

.c50 9.422 9.476 3.393 2.256 8.319
50 - 54 13,211 11. 035 7,522 2.314 4.997 3,423 10,752

55-59 15,561 12,957 8.113 7,960 7,381 8.696 11 ,806
60 - 64 20,310 15.466 12. 180 14.075 12,855 6.212 3,715 14.455

65 - 69 14 . 445 15,767 13.238 13,694 13.089 9,295 3,494 14.070
70-74 17 . 888 13.439 13 , 543 12,812 13,344 9.291 5,719 13.472

75- 79 12,917 14 , 622 14,337 12,580 16,828 14 . 995 4.296 13.841
80 - 84 21,622 9,856 12,353 10.371 13,518 8.292 3,857 11. 027

85+ 9.486 10,029 6,915 8.136 5,902 9,758 6.074 7.933

ALL 15,297 13,669 12.624 12,525 12.435 10 . 358 4,613 12.990

TOTAL ANNUAL BENEFIT ( IN THOUSANDS ) BY YEARS SINCE DEATH
AGE .:1 1-4 5-9 10 -14 15 -19 20-24 25+ ALL

ALL 1,652 7.286 4.671 2.255 920 363 143 17.290

Page 10
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AGE

.;50
50 - 54

55-59
60 - 64

65 - 69
70-74

75 - 79
80 - 84

85+

ALL

AGE .:1
.:50 9 .399

50 - 54 11 . 660

.;1

6
9

9
6

30

Teachers Retirement Association Fund

DISABILITY RETIREMENTS AS OF JUNE 30. 1995

1-4

39
35

55
60

5

194

1-4
7.684

12.067

YEARS DISABLED
5-9 10-14 15-19 20-24
13 314 7

25+

26
49

2

4
7

11
15

2

1

1

104 38 11 2

AVERAGE ANNUAL BENEFIT

YEARS DISABLED
5-9 10-14 15-19

5 .430 3 . 953
8,983 16.791

20 -24 25+

55-59 18,610 14.291 10.998 7.880 6.029 2.547
60-64 21.837 17.265 13.670 17.155 8,030 6,548

65-69
70-74

75 - 79
80 - 84

85+

10.108 17.103 12,921

ALL 15,329 13.374 11.408 13.138 7.303 4.548

TOTAL ANNUAL BENEFIT (IN THOUSANDS) BY YEARS DISABLED
.;1 1-4 5-9 10-14 15-19 20-24 25+
460 2.595 1 . 186 499 80 9

AGE

ALL

MILLIMA & ROBERON, INC.

TABLE 6

ALL

61
65

106
138

9

379

ALL

7,189
11 .855

12,762
15.630

12.288

12.743

ALL

4.830
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TABLE 7
Teachers Retirement Association Fund

Reconciliation Of Members

--- Recipients
Retirement
Annuitants Disabled Survivors------

A. ON JUE 30, 1994 20,563 345 1,229

B. ADDITIONS 1,373 85 174

C. DELETIONS
1. Service Retirement 0 (18) 0
2. Death (480) (21) (19)
3. Anuity Expired (3) 0 (50)
4. Returned as Active 0 (12) 0

D. DATA ADJUSTMENTS 0 (3)

E. TOTAL ON JUE 30, 1995 21,458 379 1,331

Page 12
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Teachers Retirement Association Fund

Actuarial Balance Sheet
(dollars in thousands)

JULY 1, 1995

A. CURRNT ASSETS (TABLE 1, F6)

B. EXPECTED FUTURE ASSETS
1. Present Value of Expected Future

Statutory Supplemental Contributions (See Table 11)
2. Present Value of Future Normal Costs
3. Total Expected Future Assets

C. TOTAL CURRNT AND EXPECTED FUTURE ASSETS

D. CURRNT BENEFIT OBLIGA nONS
1. Benefit Recipients

a. Retirement Annuities

b. Disability Benefits

c. Surviving Spouse

and Child Benefits

Non- Vested

2. Deferred Retirements with Future Augmentation

3. Former Members without Vested Rights

4. Active Members
a. Retirement Anuities
b. Disabilty Benefits

c. Survivor's Benefits

d. Deferred Retirements

e. Refund Liability Due
to Death or Withdrawal

12,675
218,659
42,900

918
o

5. Total Current Benefit Obligations $275,152

E. EXPECTED FUTURE BENEFIT OBLIGATIONS

Vested

$3,674,555
46,792

145,347

187,866

15,115

4,540,724
o
o

114,830
49,268

$8,774,497 .

TABLE 8

$8,348,124

$1,508,866

2,37.?..577
__~3,886,443

__ $11i23i,561.

Total

$3,674,555
46,792

145,347

187,866

15,115

4,553,399
218,659
42,900

115,748
49,268

$9,049,649

$3,045,551

F. TOTAL CURRNT AND EXPECTED FUTURE BENEFIT OBLIGATIONS -l1,095,200

G. CURRNT UNFUNDED ACTUARIAL LIABILITY (D5-A)

H. CURRNT AND FUTURE UNFUNDED ACTUARIAL LIABILITY (F-C)

MILLIMA & ROBERON, INC.

$701,525

($139,367)
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Teachers Retirement Association Fund
TABLE 9

Determination Of Unfunded Actuarial Accrued Liability (UAAL)
And Supplemental Contribution Rate

(dollars in thousands)

JULY 1, 1995

A. DETERMINATION OF ACTUARIAL
ACCRUED LIABILITY (AAL)
1. Active Members

a. Retirement Annuities

b. Disability Benefits

c. Survivor's Benefit

d. Deferred Retirements

e. Refunds Due to Death or Withdrawal
f. Total

2, Deferred Retirements

With Future Augmentation

3. Former Members Without
Vested Rights

4. Annuitants in MPRIF

5. Recipients Not in MPRIF

6. Total

Actuarial
Present Value
of Projected

Benefits

$7,326,546
355,712
66,601

176,951
99,71~

$8,025,525

187,866

15,115

3,790,813

75,881

$12,095,200

Actuarial
Present Value

of Future
Nom1al Costs

W'

$1,854,809
141,125
24,942
96,015

_~60,686
$2,377,577

$2:177 ,577

Actuarial
Accrued
Liability--(3=(F(j-

$5,471,737
214,587
41,659
80,936

(160,971)
$5,647,948

187,866

15,115

3,790,813

75,881 .

$9,717,623

B. DETERMINATION OF UNFUNDED ACTUARIAL ACCRUED LIABILITY (UAAL)1. AAL (A6) $9,717,6232. Current Assets (Table 1, F6) 8,348,1243. UAAL (BI-B2) $1,369,499
C. DETERMINATION OF SUPPLEMENTAL CONTRIBUTION RATE

1. Present Value of Future Payrolls Through
the Amortization Date of July 1, 2020

2. Supplemental Contribution Rate (B3/C I)

MIll & ROBERN, INC.

$38,589,912

3.55%

Page 14



TABLE 10
Teachers Retirement Association Fund

Changes In Unfunded Actuarial Accrued Liability (UAAL)
(dollars in thousands)

YEAR ENDING JUNE 30, 1995

A. UAAL AT BEGINNING OF YEAR $1,503,331

B. CHANGE DUE TO INTEREST REQUIREMENTS
AND CURRNT RATE OF FUNDING

1. Normal Cost and Expenses
2. Contribution

3. Interest on A, Bland B2

$241,086
(323,208)

_._.14,293

___ $42,171

$ i ,545,502

4. Total (B 1 +B2+B3)

C. EXPECTED UAAL AT END OF YEAR (A+B4)

D. INCREASE (DECREASE) DUE TO ACTUARIAL LOSSES (GAINS)
BECAUSE OF EXPERIENCE DEVIATIONS FROM EXPECTED

1. Salary Increases

2. Investment Return

3. MPRIF Mortality
4. Mortality of Other Benefit Recipients

5. Other Items

($155,334)
(113,139)

3,922
3

__.§8,545_

_-I2. 6,003)
6. Total

E. UAAL AT END OF YEAR BEFORE PLAN AMENDMENTS
AND CHANGES IN ACTUARIAL ASSUMPTION (C+D6)

$1,369,499

F. CHANGE IN ACTUARIAL ACCRUED LIABILITY
DUE TO PLAN AMENDMENTS

o

G. CHANGE IN ACTUARIAL ACCRUED LIABILITY
DUE TO CHANGES IN ACTUARIAL ASSUMPTIONS

o

H. UAAL AT END OF YEAR (E+F+G) $1,369,499
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Teachers Retirement Association Fund

Determination Of Contribution Sufficiency

(dollars in thousands)

JULY 1, 1995

A. STATUTORY CONTRIBUTIONS - CHAPTER 354

Percent of
Payroll

1. Employee Contributions
2. Employer Contributions

6.51%
8.15%

3. Total

TABLE 11

Dollar
Amount

$151,332
189,462

14.66% ____~J.40,79£

B. REQUIRED CONTRIBUTIONS - CHAPTER 356

1. Normal Cost
a. Retirement Benefits

b. Disability benefits

c. Survivors

d. Deferred Retirement Benefits

e. Refunds Due to Death or Withdrawal

8.32%
0.62%
0.11%
0.39%
1.15%

f. Total 10.59%

2. Supplemental Contribution Amortization

by July 1,2020 ofUAA
3.55%

3. Allowance for Expenses 0.16%

4. Total 14.30%

C. CONTRIBUTION SUFFICIENCY (DEFICIENCY) (A3-B4) 0.36%

$193,350
14,325
2,641
9,126

26,841

$246,283

82,540

3,720

$332,543

$8,251

Note: Projected Annual Payroll for Fiscal Year Beginning on JULY 1, i 995 is $2,325,059.

MILlMA & ROBERON, INC.
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TABLE 12

Teachers Retirement Association Fund

Summary of Actuarial Assumptions and Methods

Interest: Pre-Retirement: 8.5% per annum

Post-Retirement: 5.0% per anum

Salary Increases: Reported salary for prior fiscal year, with new hires annual-
ized, increased according to the table below to current fiscal
year and annually for each future year.

Mortality: Pre-Retirement:
Male -

Female -

1983 Group Anuity Mortality Table for
males set back eight years.
1983 Group Annuity Mortality Table for
females set back four years.

Post-Retirement:
Male - Same as above except set back four years.
Female - Same as above except set back two years.

Post- Disabilty:
Male -

Female -

1977 Railroad Retirement Board Mortality
for Disabled Annuitants.

1977 Railroad Retirement Board Mortality
for Disabled Anuitants.

Retirement Age: Age 62 or if over age 62, one year from valuation date. In
addition, 45% of Basic Members and 30% of Coordinated
Members are assumed to retire each year that they are
eligible for the Rule of 90.

Separation: Select and ultimate rates were based on plan experience as of
June 30, 1989. Ultimate rates after the third year are shovvn
in rate table. Select rates are as follows:

First Year Second Year Third Year

Less than 35 .3 .15
35-44 .25 .125
45-60 " .15.-'

.1

.08

.1

Disabilty: Rates as shown in table.

Page 17
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Expenses:

Return of

Contributions:

Family Composition:

Social Security:

Benefit Iiicreases
After Retirement:

Special Consideration:

Actuarial Cost Method:

Asset Valuation Method:

Payment 011 the
Unfunded Actuarial
Accrued Liabilty:

TABLE 12
(Continued)

Prior year expenses expressed as percentage of prior year
payrolL.

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.

85% of male Members and 65% of female Members are
assumed to be maried. Female is three years younger than
male. Assume Members have no children.

N/A

Payment of earnings on retired reserves in excess
of 5% accounted for by 5% post-retirement assumptions.

Maried Members assumed to elect subsidized joint and
survivor form of anuity as follows:

Males - 15% elect 50% J&S option
50% elect 100% J&S option

Females - i 0% elect 50% J&S option
i 0% elect 100% J&S option

Entry Age Normal Actuarial Cost Method with normal
costs expressed as a level percentage of earnings. Under this
method, Actuarial Gains (Losses) reduce (increase) the
Unfunded Actuarial Accrued Liability.

Cost Value plus one-third Unrealized Gains or
Losses.

A level percentage of payroll each year to the
statutory amortization date assuming payroll
increases of 5% per anum.

Page 18

MILLIMA & ROBERON, INC.



TABLE 12
(Continued)

Teachers Retirement Association Fund

SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS

Separations Expressed as the Number of Occurrences Per 10,000:
Death Withd rawal Disabilty Retirement Salary

Age Male Female Male Female Male Female Male Female Increases
20 3 1 600 600 4 4 0 0 7.25%
21 3 2 600 600 4 4 0 0 7.25
22 3 2 600 600 4 4 0 0 7.25
23 3 2 600 600 5 5 0 0 7.20
24 ..

2 600 600 5 5 0 0 7.15.:

25 3 2 600 600 5 5 0 0 7.10
26 4 2 600 600 5 5 0 0 7.05
27 4 2 600 600 5 5 0 0 7.00
28 4 2 600 600 5 5 0 0 7.00
29 4 3 580 580 5 5 0 0 7.00

30 4 3 565 565 6 6 0 0 7.00
31 4 3 540 540 6 6 0 0 7.00
32 4 3 520 520 6 6 0 0 7.00
33 5 3 500 500 6 6 0 0 7.00
34 5 3 480 480 6 6 0 0 7.00

35 5 4 440 440 6 6 0 0 7.00
36 5 4 370 370 7 7 0 0 7.00
37 6 4 330 330 7 7 0 0 7.00
38 6 4 280 280 8 8 0 0 6.90
39 6 5 240 240 8 8 0 0 6.80

40 7 5 210 210 8 8 0 0 6.70
41 7 5 195 195 9 9 0 0 6.60
42 8 6 185 185 9 9 0 0 6.50
43 9 6 175 175 10 10 0 0 6.35
44 9 7 160 160 10 10 0 0 6.20

45 10 7 145 145 11 11 0 0 6.05
46 10 8 130 130 12 12 0 0 5.90
47 11 8 115 115 13 13 0 0 5.75
48 12 9 100 100 14 14 0 0 5.70
49 14 10 85 85 16 16 0 0 5.65
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TABLE 12
(Continued)

Teachers Retirement Association Fund

SUMMARY OF ACTUAR~L ASSUMPTIONS AND METHODS

Separations Expressed as the Number of Occurrences Per 10,000:

Preretirement
Death Withdrawal Disabilty Retirement Salary

Age Male Female Male Female Male Female Male Female Increases

50 15 1 1 70 70 17 17 0 0 5.60%
51 17 12 55 55 19 19 0 0 5.55
52 19 14 40 40 22 22 0 0 5.50
53 22 15 25 25 26 26 0 0 5.45
54 25 16 10 10 30 30 0 0 5.40

55 28 18 0 0 36 36 0 0 5.35
56 31 19 0 0 41 41 0 0 5.30
57 35 21 0 0 47 47 0 0 5.25
58 39 23 0 0 52 52 0 0 5.25
59 43 25 0 0 58 58 0 0 5.25

60 48 28 0 0 63 63 0 0 5.25
61 52 31 0 0 69 69 0 0 5.25
62 57 34 0 0 0 0 10,000 10,000 5.25
63 61 38 0 0 0 0 0 0 5.25
64 66 42 0 0 0 0 0 0 5.25

65 71 47 0 0 0 0 0 0 5.25
66 77 52 0 0 0 0 0 0 5.25
67 84 58 0 0 0 0 0 0 5.25
68 92 64 0 0 0 0 0 0 5.25
69 101 71 0 0 0 0 0 0 5.25
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AGE 0:1

0:25
25-29

30-34
35-39

40 - 44
45 - 49

50 - 54
55-59

60 - 64
65+ 12.969

ALL 12.9.69

AGE

0:25
25-29

'30 - 34
35.39

40 - 44
45-49

50 - 54
55 - 59

60 - 64
65+

ALL

AGE

ALL

TABLE 3A
BASIC

Teachers Retirement Association Fund

ACTIVE MEMBERS AS OF JUNE 30. 1995

0:1
YEARS OF SERVICE

5-9 10-14 15-19 20-24 25-29 ALL1-4 30+

1

1

1 1
10 40 51

6 37 44
3 7 11

20 84 107

1

1 2

1-4

AVERAGE ANNUAL EARNINGS

YEARS OF SERVICE
5-9 10- 14 15-19 20-24 25-29 ALL30+

45.570 45.570
7.829 48 .895 46.531 46 . 236

34.301 41. 310 46 . 865 45,822
48.062 41. 702 40 .825

21 .065 46,328 46.276 45 . 503

PRIOR FISCAL YEAR EARNINGS (IN THOUSANDS) BY YEARS OF SERVICE
0:1 1-4 5-9 10-14 15-19 20-24 25-29 30+13 42 927 3.887 ALL

4,869
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TABLE 4A
BASIC

Teachers Retirement Association Fund

SERVICE RETIREMENTS AS OF JUNE 30. 1995

YEARS RETI RED

AGE .cl 1-4 5-9 10 - 14 15 -19 20-24 25+ All
.c50

50 - 54

55-59 29 164 9 202
60 - 64 29 456 282 4 771

65-69 15 166 515 347 1 1.044
70-74 3 28 246 541 115 3 936

75 - 79 2 38 390 353 66 1 850
80 - 84 2 43 474 205 58 782

85+ 1 50 332 298 681

All 76 816 1.093 1.325 993 606 357 5.266

AVERAGE ANNUAL BENEFIT

YEARS RETI RED
AGE .c1 1-4 5-9 10 -14 15-19 20-24 25+ All
.c50

50 - 54

55-59 31,798 32 . 632 16.576 31.798
60 - 64 29. 968 30.857 24.217 14.714 28,312

65 - 69 25,126 23 . 686 26,633 24.949 4.543 25.562
70 - 74 13.810 32 . 530 22,415 23 . 923 12,870 13.582 22.361

75 - 79 3.215 18.645 22 . 639 18.314 8.145 14 . 044 19 ,484
80 - 84 14.967 22.015 16.831 12,926 5.632 15.258

85+ 4.293 11.923 12.578 10.285 11.515

All 29,073 29.745 24.658 23.724 16 . 641 12.219 9.540 21. 307

TOTAL ANNUAL BENEFIT (IN THOUSANDS ) BY YEARS RETI RED

AGE .c1 1-4 5-9 10 - 14 15- 19 20-24 25+ All
ALL 2.210 24.272 26.951 31 .434 16 . 525 7.405 3,406 112.203

Page 22

MIMA & ROBERN, INC.



TABLE SA
BASIC

Teachers Retirement Association Fund

SURVIVORS AS OF JUNE 30, 1995

YEARS SINCE DEATH
AGE .:1 1-4 5-9 10-14 . 15 -19 20 - 24 25+ ALL

.:50 1 1 2
50 - 54 1 1 1 1 4

55 - 59 5 2 3 1 1 12
60 - 64 6 20 13 11 5 3 2 60

65-69 3 19 21 17 5 5 4 74
70- 74 6 28 22 12 7 2 4 81

75 - 79 4 21 16 17 5 7 6 76
80 - 84 1 7 9 3 6 2 6 34

85+ 4 1 1 1 1 5 13

ALL 21 105 85 64 32 21 28 356

AVERAGE ANNUAL BENEFIT

YEARS SINCE DEATH
AGE .:1 1-4 5-9 10-14 15-19 20-24 25+ ALL

.:50 13.619 2.256 7.938
50 - 54 34 , 548 15.913 4.997 3.423 14.720

55-59 16.069 18.179 13.174 13.225 8.696 14 . 846
60 - 64 25.675 21,566 17.616 20,227 12.855 6,212 3.715 18.787

65 - 69 25.147 22.378 19,618 17.706 12.756 8,107 3.494 17 . 999
70- 74 22.724 23 . 248 20.651 17 .279 15 . 388 12 , 226 5.719 19 . 803

75-79 21.812 18.699 22 . 804 18.322 14.823 15.955 4.296 17 . 998
80 - 84 46.305 15.370 15.446 12.898 17.788 5.480 3.704 13.869

85+ 12.064 7.656 13.401 3.466 22 . 452 5.262 9.350

ALL 25.426 20.498 19.493 17.718 13,768 11. 306 4.358 17 . 632

TOTAL ANNUAL BENEFIT (IN THOUSANDS ) BY YEARS SINCE DEATH
AGE .:1 1-4 5-9 10 -14 15 -19 20-24 25+ ALL

ALL 534 2.152 1.657 1,134 441 237 122 6.277
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AGE

..50
50 - 54

55 - 59
60 - 64

65-69
70 - 74

75 - 79
80 - 84

85+

ALL

AGE

..50
50 - 54

55-59
60 - 64

65-69
70-74

75 - 79
80 - 84

85+

ALL

AGE

ALL

Teacheirs Retirement Association Fund

DISABILITY RETIREMENTS AS OF JUNE 30. 1995

c:1 1-4
YEARS DISABLED

5-9 10-14 15-19 20-24 25+

1
7 3 2

1

1

8 3 3 1

..1 1-4

AVERAGE ANNUAL BENEFIT

YEARS DISABLED
5-9 10-14 15-19 20-24 25+

37.779
33.675 51,753 68,588 28,792

22,457

34,189 51,753 53,211 28,792

TOTAL ANNUAL BENEFIT (IN THOUSANDS) BY YEARS DISABLED
..1 1-4 5-9 10-14 15-19 20-24 25+

274 155 160 29

MIllMA & ROBERSON, INC.

TABLE 6A
BASIC

ALL

1

13

1

15

ALL

37,780
42 .843

22,457

41. 146

ALL

617
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Teachers Retirement Association Fund

Determination Of Contribution Sufficiency
(dollars in thousands)

JULY I, 1995

A. STATUTORY CONTRIBUTIONS - CHAPTER 354

1. Employee Contributions
2. Employer Contributions

3. Total

B. REQUIRED CONTRIBUTIONS - CHAPTER 356

1. Normal Cost
a. Retirement Benefits

b. Disabilty benefits

c. Survivors

d. Deferred Retirement Benefits

e. Refunds Due to Death or Withdrawal

f. Total

Percent of
Payroll

10.50%
12,14%

TABLE IIA
BASIC

Dollar
Amount

$538
622

22.64% $1 160---'-~--"-~--'-~_.- ---,---.,_.~.~

14.04%
0.96%
0.29%
0.35%
2.52%

18.16%

Note: Projected Anual Payroll for Fiscal Year Beginning on JULY 1, 1995 is $5,128.

MILlMA & ROBERN, INC.

$720
49
15

18

129

$931
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TABLE BA
BASIC

Teachers Retirement Association Fund

Summary of Plan Provisions

GENERAL

Eligibilty: A public school or community college teacher who is not
covered by the Social Security Act, except for teachers
employed by Minneapolis, St. Paul or Duluth public schools
or by the University of Minnesota.

No community college teacher is a Member if that person
elects coverage under Sec. 354B.

Contributions:

A/ember: 10.5% of salary.

Employer: 12.14% of salar.

Allowable Service: A day of credit is earned if five hours are taught that day.
A year is earned if 170 days of service are credited. Credit
may also be provided for certain leaves if contributions are
paid into the fund.

Salary: Compensation used for contribution purposes excluding

lump-sum annual or sick leave payments, severance pay-
ments, and any payments made in lieu of employer paid
fringe benefits or expenses.

Average Salary: Average of the five highest successive years of salary.
Average Salary is based on all Allowable Service if less
than five years.

RETIREMENT

Normal Retirement:

Eligibilty: First hired before July i, 1989:

Age 65 and three ye:¡s of Allowable Service. Age 62 and
30 years of Allowable Service. Proportionate Retirement
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Early Retirement Eligibilty:

Eligibilty:

TABLE 13A
BASIC

(Continued)

Annuity is available at age 65 and one year of Allowable
Service.

First hired after June 30, 1989:
The greater of age 65 or the age eligible for full Social
Security retirement benefits and three years of Allowable
Service. Proportionate Retirement Annuity is available at
normal retirement age and one year of Allowable Service.

First hired before July 1, 1989:

Age 55 and three years of Allowable Service.
Any age with 30 years of Allowable Service.
Rule of 90: Age plus Allowable Service totals 90.

First hired after June 30, 1989:
Age 55 with three years of Allowable Service.

RetIrement Amount: First hired before July 1, 1989:
The greater of 2.13% of Average Salar for each of the
first 10 years of Allowable Service and 2.63% of Average
Salar for each subsequent year with reduction of 0.25%

for each month the Member is under age 65 at time of
retirement or under age 62 if 30 years of Allowable Ser-
vice. No reduction if age plus years of Allowable Service
totals 90;

OR
2.63% of Average Salar for each year of Allowable
Service assuming augmentation to age 65 at 3% per year

and actuarial reduction for each month the Member is
under age 65.

First hired after June 30, 1989:
2.63% of Average Salary for each year of Allowable
Service assuming augmentation to the age eligible for full
Social Security retirement benefits at 3% per year and
actuarial reduction for each month the Member is under
the full Social Security benefit retirement age.

MILUMA & ROBERN, INC.
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TABLE 13A
BASIC

(Continued)

Form of Payment: Life anuity.
Actuarially equivalent options are:

50%, 75% or 100% joint and survivor with bounce back
feature without additional reduction.

15 year certin and life,
Guaranteed refund.

Benefit Increases: Benefits may be increased each January 1 depending on the

investment performance of the Minnesota Post Retirement
Investment Fund (MPRIF). A Member who has been re-
ceiving a benefit for at least 12 full months as of June 30
wIU receive a full increase, Members receiving benefits for
at least one full month but less than 12 full months wil
receive a parial pro rata increase,

Members retired under laws in effect before July 1, 1973
receive an additional lump-sum payment from TRA each
year. In 1989, this lump-sum payment was the greater of

$25 times each full year of Allowable Service or the
difference between $400 times each full year of Allowable
Service and the sum of the benefits paid from any Minne-
sota public pension plan plus cash payments from the Social
Security Administration for the preceding fiscal year July 1 ~

1988 through June 30, 1989. In each following year, the
lump-sum payment increases by the same percentage in-
crease that is applied to regular anuities paid from MPRlF.

DISABILITY

Disabilty Benefit:

Eligibilty: Total and permanent disability before normal retirement age
with three years of Allowable Service.

Amount: Normal Retirement Benefit based on Allowable Service and
Average Salar at disabilty v.ithout reduction for com-
mencement before normal retirement age unless an optional
annuity plan is selected. Supplemental benefit of $25 per
month.
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TABLE 13A
BASIC

(Continued)

Payments stop at normal retirement age or the five year
aniversary of the effective date of the disability benefit,
whichever is later. Payments stop earlier if disabilty ceases
or death occurs. Benefits may be reduced on resumption of

partial employment. If death occurs before retirement
status, the surviving spouse and dependent children are
eligible for survivor benefits.

Form of Payment: Same as for retirement.

Benefit Increases: Adjusted by TRA to provide same increase as MPRIF.

Retirement After Disabilty:

Eligibility: Normal retirement age or the five year anniversary of the
effective date of the disability benefit, whichever is later.

Amount: Any optional annuity continues. Otherwise, the larger of the
disability benefit paid before normal retirement age or the
normal retirement benefit available at normal retirement age,
or an actuarially equivalent optional anuity.

Benefit Increases: Same as for retirement.

DEATH

Surviving Spouse Benefit:

Eligibilty: Active Member with 18 months of Allowable Service or
Member receiving a disability benefit.

Amount: 50% of salar for the last full fiscal year preceding death.
Maximum family benefit is $1,000 per month. Benefits paid
until spouse's death.

Surviving spouse optional anuity or refund of contributions
may be elected in lieu of this benefit.
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TABLE BA
BASIC

(Continued)

Surviving Dependent Child Benefit:

Eligibilty: Active Member with 18 months of Allowable Service or
Member receiving a disability benefit.

Amount: 10% of salar for the last full fiscal year preceding death.
Family benefit minimum (including spouse's benefit) of
50% of salary and maximum $1,000 per month. Benefits
paid until child maries, dies, or attains age i 8 (age 22 if
full-time student.)

Surviving Spouse Optional Alliiity:

Eligibilty: Member or former Member with three years of Allowance
Service who dies before retirement or disabilty benefits
commence.

Amount: Survivor's payment of the 100% joint and survivor benefit
or an actuarial equivalent term certain anuity. If com-
mencement is prior to age 65 (age 62 if 30 years of service),
the benefit is reduced same as early retirement with half the
applicable reduction factor used from age 55 to the actual
commencement age. If no surviving spouse, then an
actuarial equivalent dependent child benefit is paid to age 20
or for five years if longer.

Benefit Increases: Adjusted by TRA to provide same increase as MPRlF
except surviving spouse optional anuity benefit increases
which are paid from MPRlF.

Refund of Contributions:

Eligibilty: Member dies before receiving any retirement benefits and
survivor benefits are not elected.

Amount: The excess of the Member's contributions over any disabil-
ity benefits paid plus 5% interest compounded anually if
death occured before May 16, 1989 and 6% interest
compounded annually if death occurred on or after May 16,
1989.
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TABLE BA
BASIC

(Continued)

TERMINATION

Refund of Contributions:

Eligibilty: Thirty days following termination of teaching service.

Amount: Member's contributions with 5% interest compounded
annually if termination occurred before May 16, 1989 and
6% interest compounded annually if termination occurred on
or after May 16, 1989. A deferred annuity may be elected
in lieu of a refund.

Deferred Benefit:

Eligibility: Three years of Allowable Service.

Amount: Benefit computed under law in effect at termination and
increased by the following percentage compounded annually:
0% before 7/1171; 5% from 7/1171 to 1/1/81; and 3%
thereafter until January 1 of the year following attainment of
age 55 and 5% thereafter until the anuity begins. Amount
is payable as a normal or early retirement.

SUMMARY OF SIGNIFICANT CHANGES

No significant changes were made for the current valuation.
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TABLE 3B
COORDINA TED

Teachers Retirement Association Fund
ACTIVE MEMBERS AS OF JUNE 30. 1995

YEARS OF SERVICE
AGE .:1 1-4 5-9 10 -14 15-19 20 - 24 25-29 30+ All
.:25 1.490 183 1. 673

25-29 2.946 4.102 604 7.652

30-34 954 2.490 3.142 430 1 7.017
35 - 39 1.096 1.643 2.030 2.157 533 1 7.460

40 - 44 1.168 1,858 1.953 1,590 3,269 937 1 10.776
45-49 908 1,564 1. 821 1,425 2.216 4.520 1,601 14,055

50 - 54 508 688 895 938 1.168 2.070 3.592 531 10.390
55 - 59 220 332 412 415 617 906 1.630 1,690 6.222

60 - 64 146 164 116 110 192 328 471 334 1. 861
65+ 84 64 31 26 24 36 41 39 345

ALL 9,520 13,088 11. 004 7.091 8.020 8.798 7.336 2.594 67.451

AVERAGE ANNUAL EARN I NGS

YEARS OF SERVICE
AGE .:1 1-4 5-9 10-14 15- 19 20 - 24 25-29 30+ ALL

.:25 15,565 24.079 16.496
25 - 29 13.821 24.270 28.454 20.577

30-34 12.248 22 . 484 30,330 34,355 27.524 25 . 334
35-39 12.111 22.374 30.602 35 . 684 39 , 558 28,911 28,182

40-44 11.472 20 ,433 31,007 36 , 668 41. 238 43 ,239 33,241 32 . 069
45-49 11 .674 18,947 31. 204 36 , 208 41. 511 44.415 45 . 654 36.605

50 - 54 10 , 086 18.038 28,736 34, 939 41. 841 46.247 47,172 47,875 39 . 989
55-59 8,614 14.251 25 , 094 31. 887 40,141 45,920 48,181 49.474 41,581

60 - 64 9,021 9,313 22,821 29 ,938 39,316 47.114 48 , 883 50. 120 38 , 448
65+ 4,698 4.419 22 ,399 29 . 054 41 .449 45 . 117 53 , 384 54.782 26, 294

ALL 12,773 21. 643 30.115 35.495 41. 158 44.978 47.208 49,310 32,437

PRIOR FI SCAl YEAR EARNINGS (IN MILLIONS) BY YEARS OF SERVICE
AGE .:1 1-4 5-9 10 - 14 15- 19 20-24 25 - 29 30+ ALL

ALL 122 283 331 252 330 396 346 128 2.188
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TABLE 4B
COORDINATED

Teachers Retirement Association Fund

SERVICE RETIREMENTS AS OF JUNE 30. 1995

YEARS RETIRED
AGE ..1 1-4 5-9 10 -14 15-19 20 -.24 25+ ALL

..50 1 1
50 - 54 13 10 23

55 - 59 568 992 13 1 1. 574
60 - 64 521 2,670 616 1 3.808

65 - 69 175 1,485 1.587 476 3 3,726
70- 74 12 192 1,247 1.031 145 2.627

75 - 79 1 18 149 1. 071 508 46 1,793
80 - 84 11 146 852 244 11 1.264

85+ 1 4 109 991 271 1. 376

ALL 1.290 5.369 3,623 2.730 1. 617 1,281 282 16.192

AVERAGE ANNUAL BENEFIT

YEARS RETIRED
AGE ..1 1-4 5-9 10-14 15-19 20-24 25+ ALL

..50 11,507 11 ,508
50 - 54 18,060 15,015 16,736

55-59 22 . 040 17.676 15.428 3,005 19,223
60 - 64 19.002 20,358 14.578 8,952 19,235

65 - 69 13.424 14.941 13.617 9.615 5.283 13.618
70 - 74 7.218 14. 528 12,598 12.166 5,882 12.175

75 - 79 .3.475 10,724 11 ,969 12.010 10.488 3,421 11 . 338
80 - 84 6.741 10,727 11 , 206 7.852 3.481 10.398

85+ 698 2.321 9.446 7,456 5.004 7.112

ALL 19,453 18.109 13.348 11 , 565 10.374 7,387 4,946 14,197

TOTAL ANNUAL BENEFIT (IN THOUSANDS) BY YEARS RETI RED
AGE ..1 1-4 5-9 10-14 15-19 20 - 24 25+ ALL

ALL 25 , 094 97 ,227 48 . 360 31 .573 16,775 9,463 1,395 229,878
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TABLE 5B
COORDINATED

Teachers Retirement Association Fund

SURVIVORS AS OF JUNE 30. 1995

YEARS SINCE DEATH
AGE 0(1 1-4 5-9 10 -14 15-19 20-24 25+ ALL

0(50 10 34 8 52
50 - 54 10 25 4 1 40

55 - 59 14 44 17 4 1 80
60 - 64 9 76 41 10 136

65-69 19 74 66 26 2 1 188
70- 74 11 97 69 35 16 1 229

75 - 79 11 47 56 22 2 2 140
80 - 84 2 24 18 15 14 5 1 79

85+ 1 7 6 3 7 5 2 31

ALL 87 428 285 116 42 14 3 975

AVERAGE ANNUAL BENEFIT

YEARS SINCE DEATH
AGE 0(1 1-4 5-9 10 -14 15 -19 20 - 24 25+ ALL

0(50 9,422 9.476 2.115 8.334
50 - 54 11.077 10.840 7,522 2.314 10 . 355

55 - 59 15.561 12.603 6.929 4.050 1.537 11. 350
60 - 64 16,734 13.861 10.456 7.308 12.543

65-69 12,756 14.070 11 .208 11. 072 13.923 15.231 12.523
70-74 15.251 10.607 11 .277 11. 280 12.449 3,422 11 , 233

75 - 79 9.682 12.801 11.918 8.143 21. 841 11 . 632 11.583
80 - 84 9,280 8.248 10.807 9,865 11. 688 9.417 4.777 9.804

85+ 9,486 8.867 6,792 6.381 6.250 7.219 8.103 7.339

ALL 12.852 11 . 993 10.576 9,660 11 .420 8.936 6.995 11 . 294

TOTAL ANNUAL BENEFIT (IN THOUSANDS ) BY YEARS SINCE DEATH
AGE 0(1 1-4 5-9 10-14 15 -19 20-24 25+ ALL

ALL 1.118 5.133 3.014 1.121 480 125 21 11. 012
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TABLE 6B
COORDINATED

Teachers Retirement Association Fund

DISABILITY RETIREMENTS AS OF JUNE 30, 1995

YEARS DISABLED
AGE ..1 1-4 5-9 10 -14 15-19 20 - 24 25+ ALL

..50 6 39 13 3 61
50 - 54 9 35 14 7 65

55 - 59 9 54 26 11 4 1 105
60 - 64 6 53 46 13 6 1 125

65-69 5 2 1 8
70-74

75 - 79
80-84

85+

All 30 186 101 35 10 2 364

AVERAGE ANNUAL BENEFIT

YEARS DISABLED
AGE ..1 1-4 5-9 10 -14 15-19 20 - 24 25+ ALL

..50 9.399 7,684 5,430 3,953 7.189
50-54 11 , 660 12,067 8,983 16.791 11,855.

55 - 59 18.610 13.856 10,998 7.880 6.029 2,547 12.524
60 - 64 21.837 15.098 11 , 187 9,242 4,569 6,548 12.800

65 - 69 10.108 17,103 3,386 11.017
70-74

75 - 79
80 - 84

85+

ALL 15 . 329 12.479 10.209 9,704 5,154 4,548 11.572

TOTAL ANNUAL BENEFIT (IN THOUSANDS ) BY YEARS DISABLED
AGE .:1 1-4 5-9 10-14 15-19 20-24 25+ ALL

ALL 460 2,321 1,031 340 52 9 4,212
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Teachers Retirement Association Fund

Determination Of Contribution Sufficiency
(dollars In thousands)

JULY 1, 1995

A. STATUTORY CONTRIBUTIONS - CHAPTER 354

Percent of
Payroll

I. Employee Contributions
2. Employer Contributions

6.50%
8.14%

3. Total

TABLE 11B
COORDINA TED

Dollar
Amount

$150,793
188,840

_____1 4~Q1YQ. __ $33.2,631.

B. REQUIRED CONTRIBUTIONS - CHAPTER 356

1. Normal Cost
a. Retirement Benefits

b. Disabilty benefits

c. Survivors

d. Deferred Retirement Benefits

e. Refunds Due to Death or Withdrawal

8.30%
0.62%
0.11%
0.39%
1.15%

f. Total

$192,630
14,275
2,627
9,108

- . 71')____ LÒL--.

_.__-ll7% __ $245,152.

Note: Projected Anual Payroll for Fiscal Year Beginning on JULY 1, 1995 is $2,319,898.

MIMA & ROBERSON, INC.
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TABLE 13B
COORDINATED

Teachers Retirement Association Fund Coordinated

Summary of Plan Provisions

GENERAL

Eligibilty: A public school, community college or state university
teacher who is not covered by the Social Security Act,
except for teachers employed by Minneapolis, St. Paul or
Duluth public schools or by the University of Minnesota.

No community college or state university teacher is a
Member except for purposes of Social Security coverage if
that person elects coverage under Sec. 3548.

Contributions:

Member: 6.5% of salar.

Employer: 8.14% of salary.

Allmvable Service: A day of credit is earned if five hours are taught that day.
A year is earned if 170 days of service are credited. Credit
may also be provided for certain leaves if contributions re
paid into the fud.

Salary: Compensation used for contribution purposes excluding

lump-sum annual or sick leave payments, severance pay-
ments, any payments made in lieu of employer paid fringe
benefits or expenses, and employer contributions to a
Section 457 deferred compensation plan.

Average Salary: Average of the five higheSt successiv~ years of salar.
Average salary is based on all Allowable Service if less than
five years.
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RETIREMENT

Normal Retirement:

Eligibilty:

Early Retirement:

Eligibilty:

TABLE nB
COORDINATED

(Continued)

First hired before July 1, i 989:
Age 65 and three years of Allowable Service. Age 62 and
30 years of Allowable Service. Proportionate Retirement

Anuity is available at age 65 and one year of Allowable
Service.

First hired after June 30, 1989:
The greater of age 65 or the age eligible for full Social
Security retirement benefits and three years of Allowable
Service. Proportionate Retirement Annuity is available at
normal retirement age and one year of Allowable Service.

First hired before July 1, 1989:

Age 55 and three years of Allowable Service.
Any age with 30 years of Allowable Service.
Rule of 90: Age plus Allowable Service totals 90.

First hired after June 30, 1989:
Age 55 with three years of Allowable Service.

Retirement Amount: First hired before July i, 1989:
The greater of 1.13% of Average Salary for each of the
first 10 years of Allowable Service and 1.63% of Average
Salary for each subsequent year with reduction of 0.25%
for each month the Member is under age 65 at time of
retirement (age 62 if 30 years of Allowable Service). No
reduction if age plus years of Allowable Service totals 90;

OR
1.63% of Average Salar for each year of Allowable
Service assuming augmentation to age 65 at 3% per year
and actuarial reduction for each month the Member is
under age 65.
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TABLE BB
COORDINATED

(Continued)

First hired after June 30, 1989:
1.63% of Average Salary for each year of Allowable
Service assuming augmentation to age eligible for full
Social Security retirement benefits at 3% per year and
actuarial reduction for each month the Member is under
the full Social Security benefit retirement age.

Form of Payment: Life anuity.
Actuarially equivalent options are:

50%, 75% or 100% joint and survivor with bounce back
feature without additional reduction.
i 5 year certain and life.
Guaranteed refund.

Benefit Increases: Benefits may be increased each January 1 depending on the

investment performance of the Minnesota Post Retirement

Investment Fund (MPRlF). A Member who has been
receiving a benefit for at least 12 full months as of the
previous June 30 wil receive a full increase. Members
receiving benefits for at least one full month but less than
12 full months wil receive a parial pro rata increase.

Members retired under laws in effect before July 1, 1973
receive an additional lump-sum payment from TRA each
year. In 1989, this lump-sum payment was the greater of
$25 times each full year of Allowable Service. In each
following year, the lump-sum payment increases by the
same percentage increase that is applied to regular annuities
paid from MPRlF.

DISABILITY

Disabilty Benefit:

Eligibilty: Total and permanent disability before normal retirement age
with three years of Allowable Service.

Amount: Normal Retirement Benefit based on Allowable Service and
Average Salar at disability \vithout reduction for com-
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DEATH

Form of Payment:

Benefit Increases:

Retirement Afer Disabilty:

Eligibilty:

Amount:

Benefit Increases:

TABLE 13:8
COORDINATED

(Continued)

mencement before normal retirement age unless an optional
anuity plan is selected.

Payments stop at normal retirement age or the five year
aniversary of the effective date of the disabilty benefit,
whichever is later. Payments stop earlier if disability ceases
or death occurs. Benefits may be reduced on resumption of
partial employment.

Same as for retirement.

Adjusted by TRA to provide same increase as MPRlF.

Normal retirement age.

Any optional anuity continues. Otherwise, the larger of the
disabilty benefit paid before normal retirement age or the

normal retirement benefit available at normal retirement age,
or an actuarially equivalent optional anuity.

Same as for retirement.

Surviving Spouse Optional Annuity:

Eligibilty:

Amount:

Member or former Member with three years of Allowable
Service who dies before retirement benefits commence.

Survivor's payment of the 100% joint and survivor benefit
or an actuarial equivalent term certain anuity. If com-
mencement is prior to age 65 (age 62 if 30 years of service),
the benefit is reduced same as early retirement with half the
applicable reduction factor used from age 55 to the actual
commencement age. If no suriving spouse, then an
actuarial equivalent dependent child benefit is paid to age 20
or for five years if longer.
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Benefit Increases:

Refund of Contributions:

Eligibilty:

Amount:

TERMINATION

Refund of Contributions:

Eligibilty:

Amount:

Deferred Benefit:

Eligibility:

Amount:

TABLE 138
COORDINATED

(Continued)

Same as for retirement.

Member dies before receiving any retirement benefits and
the surviving spouse optional anuity is not elected.

The excess of the Member's contributions over any disabil-
ity benefits paid plus 5% interest compounded anually if
death occurred before May 16, 1989 and 6% interest
compounded anually if death occurred on or after May 16,
1989.

Thirty days following termination of teaching service,

Member's contributions \.vith 5% interest compounded
annually if termination occurred before May 16, 1989 and
6% interest compounded anually if termination occured on
or after May 16, 1989. A deferred annuity may be elected
in lieu of a refund.

Three years of Allowable Service.

Benefit computed under law in effect at termination and
increased by the following percentage compounded annually:
0% before 7/1171; 5% from 711171 to 1/1/81; and 3%
thereafter until January 1 of the year following attainment of
age 55 and 5% thereafter until the anuity begins. Amount
is payable as a normal or early retirement.
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TABLE BB
COORDINATED

(Continued)

SUMMARY OF SIGNIFICANT CHANGES

No significant changes were made for the current valuation.
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Sioarl A. Robertson, J..S.A.

C.hairnian Enientus

February 8, 1995

Board of Trustees
c/o Karen Kilberg
Executive Director
Minneapolis Teachers Retirement Fund Association
730 Second Avenue South
Minneapolis, Minnesota 55402

RE: 1990-94 Experience Study

Ladies and Gentlemen:

We have prepared this experience study for the period from June 30, 1990 to
June 30, 1994 based on membership and financial data supplied by the Fund.
The purpose of an experience study is to evaluate the appropriateness of the
assumptions used in the actuarial valuation. This study is performed by
comparing the actual experience of the Fund to that which was expected
based on prior valuation assumptions. These comparisons are displayed in the
tables which follow.

While completing this study, we did encounter some diffculties working with
the census data provided. Over the last four years, significant effort has been
expended, and progress made, in compiling reliable census data for valuation
puroses. In analyzing this data as par of the experience study process, we

found it difficult to track from one year's data to the next. While better in
the later years, there are still two significant areas which caused us problems:
(1) large numbers of ins-and-outs among short service and/or very low salary
paricipants; and (2) lack of unique identifier which would allow tracking of
individuals from one status to another (e.g. active one year retired the next;
active employee numbers have been included with anuitat data in the 1993

and 1994 data sets).

Albany . Atta . &&lOn . Chcao . Cincinati . Dal . Denver . Hatford . Houston

Indipolis . Irvine . Los Anles . Miaukee . Mieapoli . New York . Omah . Philaelphia . Phoeni

Portd . St. Loui · Sat Lae City . San Diego . San Fracio . Seattle . Tokyo . Wagtn, D.C.



Board of Trustees
February 8, 1995

Page Two

For purposes of the experience study, we were more concerned with analyzing credible data
that would provide meaningful input to the assumption setting process than we were with
trying to reconcile to census experience reflected in the valuation reports. To arive at

comparable active data sets for each of the five valuation points, we stared with the complete
initial file then excluded the following:

l . Those coded as deferred vested.

l Those with a coded date of termination before the valuation date.
l Those without a date of hire.
l Those whose date of hire was in the twelve-month period immediately preceding the

valuation date.
l Those who had $0 in the salary field, unless they were specifically coded as on leave of

absence.

We believe this produces a workable set of data for purposes of analyzing decremental and
salar increase experience. The results of using this data set will be to avoid some of the
distortion caused in the salar review and withdrawal analysis by experience among short

service paricipants with little or no accrued liabilty.

The annuitant data seemed to be more consistent, although we did have diffìculty trying to
match the new retirements each year as reflected in the respective valuations. Accordingly,
we view the retirement results as shown herein as only parially credible.

Nonetheless, overall we believe the experience as reflected in this stdy does provide a
reasonable starting point for developing recommended changes in the actuarial assumptions
for future valuations. Our observations, rationale and final recommendations are all covered
in the appropriate sections of this report. In arriving at our recommendations, we have
attempted to give appropriate consideration to (1) observed results; (2) future expectations; (3)
current assumptions and overall gain/loss experience; and (4) consistency with other State of
Minnesota programs (in particular TRA) as well as an overall prudent level of conservatism.
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Board of Trustees
February 8, 1995

Page Three

We have not, at this point, determined plan costs under the proposed set of actuarial
assumptions. We would be wiling to do so if the Trustees believes this is vital information
to have before approving any assumption changes. We would be happy to try and answer any
other questions which may arise out of these study results or recommendations.

Respectfully submitted,

MILLIMAN & ROBERTSON, INC.

/~../: //_~~/ __;( c.~~-y ?./ /;'/L'"'/-r~?,/

Th~mas K. C~stis, F.S.A.'
Consulting Actuary

WÀ~ v,lt~
Wiliam V. Hogan, F.S.A.
Consulting Actuary
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i MINNEAPOLIS TEACHERS' RETIREMENT FUND

Summary of Observations and Resulting Recommendations

INTEREST ASSUMPTION

Investment experience over the last four years has been above expected. Gross investment
return on a dollar weighted basis based on actuarial asset values has averaged 12.4%. Data
provided in the last thee years indicates that investment-related expenses have been 35-50
basis points; so the true net investment yield has been slightly below 12%. During this
period, interest rates in the marketplace dropped dramatically and have recovered modestly.
We believe that 8.5% is stil a reasonable long-term expected rate and do not recommend
consideration of a change in ths basic rate at ths time.

SALARY INCRESES

Individual salary increases have averaged 3.6% over the last four years for the selected
continuing paricipants; less than the assumed 6.5%. Table 1 demonstrates that individual
salary increases are related to both age and service. For structural consistency with other
State of Minesota plans as wen as to create an assumption which win more closely reflect
futue expectations we think an age-related table should be adopted. This table should have a
base underlying assumption component. We believe ths should be 5.0%. This is consistent
with the 8.5% interest assumption as well as with the other Minesota t\lans. The specific
age-related table recommended is laid out in Appendix A.

PAYROLL GROWTH ASSUMPTION

Currently this assumption is set at 6.5%; the same as the current flat salary increase
assumption. This ignores the potential for increaes ( or decreases) in the numbers of covered
paricipants as wen as the impact of replacing retired or terminating workers with newly hired
employees (presumably at a lower staing salar).

The payroll grO\vth assumption should be established taking into account the fonowing two
components: (1) the base salary scale assumption (5.0%); and (2) the expected growth in the
number of active participants. This latter component is somewhat touchy based on recent
experience. Numbers of active participants have increased signficantly over the last four
years due in large par to the inclusion of reserve teachers staring in 1993. If the increase

over the last four years is expected to continue for the foreseeable futue, then a payron
growt assumption of 6.0% or even 7.0% may be appropriate. If a stable teacher population

MILLIMA & ROBERTSON, INC.



is a more realistic long-term assumption, then 5.0% would be a more appropriate payroll
growth assumption.

We recommend adoption of a 5.0% payroll growth assumption unless the Board has a strong
feeling that it should be higher.

RETIREMENT ASSUMPTION

Table 2 shows observed retirement rates by age for three segments of paricipants: (I) those
that 8!e eligible for early or normal retirement who have not met the 30-year or Rule-of-90
criteria; (2) those in the first year following eligibility under the 30-year or Rule-of-90; and
(3) those beyond the first year of eligibilty under the 30-year or Rule-of-90.

For those Basic paricipants not eligible under the 30-year criteria, observed rates are higher
than the 0% assumed rates up to age 60 and considerably lower than the assumed 100% at
age 60 and above. For those eligible under the 30-year criteria, observed experience is
slightly lower than assumed. There does not seem to be a major select effect for those in
their first year of 30-year eligibility.

We looked at Basic and Coordinated paricipants separately due to their different early
retirement provisions. Unfortunately, there have not yet been very many Coordinated
paricipants reaching retirement eligibility so their retirement numbers are very smaiL.

The four-year results are dominated by, and somewhat distorted by, the large number of
retirements in 1992-93, the year of the early retirement incentive program. Retirement rates
were obviously higher in that year than in the two prior years. Not surrisingly, the rates in
1993-94 are lower than earlier years (many vf those that might have been expected to retire in
1993-'94 already retired in 1992-93 due to the early retirement incentives).

Nonetheless, we believe the data support the foUowing conclusions: (1) There should be
some assumed probabilty of retirement among those eligible for reduced early retirement;
(2) Assumed rates for those eligible for uneduced retirement (whether 30-year, Rule-of-90 or
age) should remain at 30 or higher, but not 100.

Accordingly, our recommendation for retirement assumption .until another experience study
suggests otherwise is as follows:

( 2 J
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Basic Coordinated

30-year or
Rule-of-90 Eligible 30% 30%

Otherwise:
Ages 55-59 3 2

60-62 12 8
63-64 30 20
65-69 50 50
70+ 75 75

ANNUITY OPTIONS SELECTED

Table 3 shows the distribution of annuity options actually selected over the last four years
separated by sex. This reflects the combined effect of the marage assumption and the
optional form assumption. The reader should be aware that all certin and life anuity forms
are lumped in the straight life category. One can see that the curent assumptions are not too
far off. However, it is probably wise to reflect the availability of the 75% bounce back form.
Also one can see a very definite trend in the male elections toward more survivor anuity
elections.

We recommend that the mariage assumption remain the same (males 80%, females 60%) and
that the form election assumption be modestly modified as follows:

Straight Life 35% 25% 80% 70%

50% Bounce Back 15 15 10 15

75% Bounce Back 0 20 0 5

100% Bounce Back 50 40 10 10

( 3 J
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ACTIVE DISABILITY

Table 4 shows that active disabilities have been very few. In aggregate, less than 15% of
expected under the current assumption. The actual experience is not suffcient to develop a
plan specific table. The current table being used reflects very low rates of expected disability.
We do not recommend any change in this assumption at this time.

ACTIV TERMINATIONS

Based. on valuation census numbers, total terminations have been dramatically higher-than-
expected. However, the analysis reflected in Table 5 shows that withdrawal excluding all
experience activity for those paricipants with one year or less of service is modestly below
expected. Granting that first year experience should not be totally discounted, we believe
that the current set of assumptions remains appropriate.

ANNUITANT MORTALITY

Table 6 shows observed anuitat and surivor mortlity versus expected. The observations

by age and sex clearly demonstrate that the current mortlity table creates some distortion.

(1) Aggregate Al ratio for all ages = 1.00 while aggregate AlE ratios for ages 65-84 = .68.

(2) Aggregate Al ratio for males 1.12 while aggregate Al ratios for females = .98.

We feel strongly that a more up-to-date table should be adopted which would require less
setback (this is the major cause of distortion at the older ages). Also we believe that adoption
of sex distinct tables for valuation puroses is advisable. We can draw on the experience
study completed for the Minnesota TRA to provide futher guidance in making a specific
recommendation. Using their general structue but fitting to your experience, we developed
the following recommendation. It would produce a more reasonable pattern of AlE ratios at
most age groups:

Males: 1983 Group Anuity Mortlity Table for Males with a four-year setback.

Females: 1983 Group Anuity Mortlity Table for Females with a two-year setback.

( 4 J
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DISABILITY MORTALITY

Table 7 summarizes disability mortalìty experience. Clearly, there is not enough plan-specific
data to make a valid judgment as to future expectations. Nonetheless, we believe that a
separate disability mortality table makes good sense. Mortlity rates of disabled participants
are certainly likely to be higher than those of healthy retirees or healthy active participants of
the same age. Accordingly, we recommend adoption of the 1977 Railroad Retirement Board
Mortality for Disabled Anuitants. This is the table recently adopted for this purose by
Minnesota TRA.

ACTIVE MORTALITY

We were not able to track the specific individuals who died while active during the four-year
study period. Since there were only eleven in total, we would not be able to arive at any
specific conclusions relating to rates by age and sex in any event. Table 8 does show that
aggregate experience over the four-year period pro'duced signifcantly fewer deaths in total
than was expected based on the assumptions in use. While not definitive, this evidence does
support the common practice of reflecting moderately lower mortality expectations among the
active population. We recommend adoption of active mortlity tables which are the tables as
specified for use by healthy anuitants with an additional two-year setback in each case.

( 5 J
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MINNEAPOLIS TEACHERS RETIREMENT FUND
SUMMARY

1990-1994

SUMMARY OF 1990-1994 EXPERIENCE STUDY

ECONOMIC ASSUMPTIONS

ACTUAL

( A)
EXPECTED

(E)
DIFFERENCE

(A-E)
RATIO
(A/El

Investment Rate of Return

(Active Fund Only)
. Actuarial Value 12.4% 8.5% 3.9% 146%

3.6% 6.5% -2.9% 55%

7.6% 6.5% 1.1% 117%

Indivi dual Salary Increases

Payroll Growth

( Projected Annual Earni ngs)

DEMOGRAPHIC ASSUMPTIONS

Reti rements
Number of Act i yes
Act i ve Average Age

417 1 , 091 (674) 38%
59.4 62.5 -3.1 95%

0 13 (13 ) 0%
7 40 (33 ) 18%
7 53 ( 46) 13%

122 129 (7) 95%
293 387 (94 ) 76%
415 517 (102) 80%

Number of Oisabi 1 ities
Ma 1 es
Fema 1 es
Total

Number of Terminations
Ma 1 es

Fema i es
Tota 1

Number of Deaths
Annui tants and Survi vors

Ma 1 e s

Females
Tota 1

Disabled
Ma 1 es
Females
Total

67 60 7 112%
279 285 (6 ) 98%
346 344 2 100%

2 1 1 333%
1 3 ( 2) 40%
3 3 (0 ) 97%

* * * *
* * * *

11 47 (36) 23%

Actives
Ma 1 es
Fema 1 es
Total

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
SUMMARY

1993-1994

SUMMARY OF 1993-1994 EXPERIENCE STUDY

ECONOMIC ASSUMPTIONS

ACTUAL

(A)
EXPECTED

(El
DIFFERENCE

(A-E)
RATIO

(A/E)

Investment Rate of Return

(Active Fund Only)
. Actuari a 1 Value 12.5% 8.5% 4.0% 147%

3.6% 6.5% -2.9% 55%

14 . 9% 6. 5'~ 8.4% 229%

Individual Salary Increases

Payroll Growth

(Projected Annual Earnings)

DEMOGRAPHIC ASSUMPTIONS

Ret i rements
Number of Actives
Active Average Age

Number of Disabilities
Ma 1 es
Fema 1 es
Total

40 231 (191) 17%
58.6 62.7 -4.1 93%

0 3 (3 ) 0%
3 11 (8) 28%
3 14 (11 ) 22%

40 37 3 108%
92 122 (30) 75%

132 159 (27 ) 83%

Number of Terminations
Ma 1 es
Fema 1 es
Total

Number of Deaths
Annui tants and Survi vors

Ma 1 es

Fema 1 es
Total

Disabled
Ma 1 es

Fema 1 es
Tota 1

20 17 3 117%
60 70 ( 10) 86%
80 87 (7) 92%

2 0 2 1000%
0 1 (1 ) 0%
2 1 1 222%

* * * *
* * '* '*

1 12 (11 ) 8%

Act i Yes
Ma 1 es

Fema 1 es
Tota 1

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND SUMMARY

1992-1993

SUMMARY OF 1992-1993 EXPERIENCE STUDY

ECONOMIC ASSUMPTIONS

ACTUAL

(A)
EXPECTED

(E)
DIffERENCE

(A-E)
RATIO
( AlE)

Investment Rate of Return

(Act i ve Fund Only)
.Actuari a 1 Value 14.4% 8.5% 5.9% 170%

3.1% 6.5% -3.4% 48%

-1.0% 6.5% -7.5% -15%

Indi vi dua 1 Salary Increases

Payroll Growth

(Projected Annual Earnings)

DEMOGRAPHIC ASSUMPTIONS

Ret i rements
Number of Act i ves
Act i ve Average Age

221 259 (38) 85%
60.0 62.5 -2.5 96%

0 3 (3 ) 0%
2 10 (8) 20%
2 13 (11 ) 15%

20 31 (11 ) 66%
33 92 (59) 36%
53 122 ( 69) 43%

Number of Disabilities
Ma 1 es
Fema 1 es
Tota 1

Number of Termi nations
Ma 1 es
F ema 1 e s

T ota 1

Number of Deaths
Annui tants and Survi vors

Ma 1 es
Fema 1 es
T ota 1

Disabled
Ma 1 es

Fema 1 es
Tota 1

22 16 6 137%
66 70 (4 ) 94%
88 86 2 102%

0 0 (0 ) 0%
1 1 0 167%
1 1 0 125%

* * * *
* * * *
4 12 (8) 34%

Act i ves
Ma 1 es

Fema 1 es
Total

MILLIMAN & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
SUMMARY

1991-1992

SUMMARY OF 1991-1992 EXPERIENCE STUDY

ECONOMIC ASSUMPTIONS

ACTUAL

(A)
EXPECTED

(E)
DIFFERENCE

(A-E)
RATIO

(AlE)

Investment Rate of Return

(Active Fund Only)
. Actuarial Value 12.7% 8.5% 4.2% 149%

4.1% 6.5% - 2.4% 63%

15.0% 6.5% 8.5% 230%

Indi vi dua 1 Salary Increases

Payroll Growth

(Projected Annual Earnings)

DEMOGRAPHIC ASSUMPTIONS

Ret i rements
Number of Act i ves
Act i ve Average Age

Number of Di sabi 1 ities
Ma 1 e s

Fema 1 es
Total

95 303 ( 208) 31%
60.1 62.6 -2.5 96%

0 4 (4 ) 0%
2 10 (8) 20%
2 14 (12) 15%

36 31 5 II 7% 

98 89 9 llO%
134 120 14 112%

Number of Terminations
Ma 1 es
Fema 1 es
Total

Number of Deaths
Annuitants and Survivors

Ma 1 es
Fema 1 es
Total

Di sabl ed
Ma 1 es
Females
Total

17 14 3 121%
79 72 7 1l0%
96 86 10 112%

0 0 ( 0) 0%
0 1 (1 ) 0%
0 1 (1) 0%

* * * *
* * * *
0 12 (I2) 0%

Act i ves
Ma 1 es
Fema 1 es
Tota 1

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND
SUMMARY

1990-1991

SUMMARY Of 1990-1991 EXPERIENCE STUDY

ECONOMIC ASSUMPTIONS

Investment Rate of Return

(Act i ve Fund Only)
. Actuari a 1 Value

Individual Salary Increases

Payroll Growth

(Projected Annual Earnings)

DEMOGRAPHIC ASSUMPTIONS

Ret i rements
Number of Act i ves
Act i ve Average Age

Number of Disabilities
Ma 1 es

Fema 1 es
T ota 1

Number of Terminations
Ma 1 es
Fema 1 es
Total

Number of Deaths
Annuitants and Survivors

Ma 1 es
Fema 1 es
T ota 1

Disabled
Ma 1 es
Fema 1 es
Total

Act i ves
Ma 1 es

Fema 1 es
Total

ACTUAL

(A)
EXPECTED

(E)
DIffERENCE

(A-E)
RATIO

(AlE)

i 10.1% 8.5% 1.6% 119%

3.9% 6.5% - 2 .6% 60%

2.4% 6.5% -4.1% 38%

61 298 (237) 20%
60.4 62.4 -2.0 97%

0 3 (3 ) 0%
0 9 (9 ) 0%
0 12 (12 ) 0%

26 30 (4 ) 86%
70 85 (15) 83%
96 115 (19) 83%

8 12 (4 ) 66%
74 73 1 102%
82 85 (3 ) 96%

0 0 (0 ) 0%
0 1 (1 ) 0%
0 1 (1 ) 0%

* * * *
* * * *
6 11 (5 ) 54%

MILLIMA & ROBEIISON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND
TABLE 1

1990-1994

1990-1994 INDIVIDUAL SALARY INCREASES

ACTIVE MEMBERS*

YEARS OF SERVICE
AGE d 1-4 5-9 10-14 15-19 20-24 25-29 30+ ALL

-:25 * 14
1425-2~ * 307 55 362

30-34 * 383 356 27 76635-39 * 367 373 143 44 927
40-44 * 452 413 286 391 318 1 l 86045-49 * 303 336 238 296 1,030 280 2 l 483

50-54 * 161 231 180 179 477 556 71 1 l 85555-59 * 61 74 73 115 261 227 100 911

60-64 * 25 23 42 54 107 79 57 38765+ * 11 4 5 5 13 5 18 61

ALL * 2,084 1,865 994 1,084 2,206 1,147 246 9,626

SALARY INCREASES

YEARS OF SERVICE
AGE d 1-4 5-9 10.-14 15-19 20-24 25-29 30+ ALL

..25 * 8.6%
8.6%25-29 * 5.2% 4.6% 5.1%

30-34 * 5.3% 6.8% 6.2% 6.1%35-39 * 4.3% 4.8% 4.4% 3.7% 4.5%

40-44 * 4.8% 3.5% 2.6% 3.0% 3.1% 3.4%45-49 * 5.1% 3.7% 3.1% 3.6% 3.4% 3.0% 3.5%

50-54 * 4.2% 4.5% 3.4% 3.0% 3.3% 2.7% 1. 7% 3.2%55-59 * 5.8% 2.6% 2.3% 1.5% 3.4% 2.8% 2.5% 2.9%

60-64 * 1.3% 3.6% 3.8% 3.4% 2.2% 3.0% 3.9% 3.0%65+ * 1. 7% 3.2% 3.7% -2.2% 2.2% 5.9% 3.5% 2.8%

All * 4.8% 4.4% 3.2% 3.1% 3.3% 2.8% 2.6% 3.6%

* Th i s analysis excl udesmembers whose pay changed by more than 20% overthe pri or year and members with less than 1 year of servi ce.

MILLIMA & ROBERTON, INC.



7/1/93
AGE

..25
25-29

30-34
35-39

40-44
45-49

50-54
55-59

60-64
65+

ALL

7/1/93
AGE

..25
25-29

30-34
35-39

40-44
45-49

50-54
55-59

60-64
65+

ALL

* This analysis excludes members whose pay changed by more than 20% over
the pri or year and members wi th 1 ess than 1 year of servi ce.

MILLIMA & ROBERJ'SON, INC.



7/1/92
AGE

TABLE 1
MINNEAPOLIS TEACHERS REI I REMENT FUND 1992-1993

1992-1993 INDIVIDUAL SALARY INCREASES

ACTIVE MEMBERS IN BOTH THE 1992 AND 1993 VALUATIONS*

YEARS OF SERVICE AS OF 7 /1/92d 1-4 5-9 10-14 15-19 20-24 25-29 30+ All
* 2

2* 59 14 73

* 84 110 9 203* 85 101 33 11 230
* 121 113 73 80 71 458* 88 106 64 76 278 81 693
* 47 62 53 41 115 147 18 483* 17 24 16 30 66 37 13 203
* 10 4 9 10 21 16 8 78* 4 1 2 1 2 1 2 13

* 517 535 259 249 553 282 41 2 t 436

SALARY INCREASES

YEARS OF SERVICE AS OF 7/1/92d 1-4 5-9 10-14 15-19 20-24 25-29 30+ ALL

* 7.9% 7.9%* 6.9% 7.6% 7.1%
* 5.6% 7.3% 6.1% 6.6%* 5.6% 4.7% 2.8% 0.4% 4.5%
* 5.3% 4.0% 1.4% 1.5% 1.2% 2.9%* 4.4% 3.5% 3.5% 2.4% 2.2% 1.0% 2.6%
* 5.5% 3.5% 3.9% 1.2% 2.6% 1.6% 1. 7% 2.6%* 5.0% 1. 2% 5.1% 1.6% 2.4% 0.9% -0.6% 2.1%
* -1.3% 2.2% 1. 7% 3.2% 1.5% 4.2% 3.4% 2.2%* 4.4% 2.2% 9.3% -5.8% 1. 7% 2.0% 1.2% 2.5%

* 5.2% 4.5% 3.1% 1.8% 2.2% 1.5% 1.2% 3.1%

(25
25-29

30-34
35-39

40-44
45-49

50-54
55-59

60-64
65+

ALL

7/1/92
AGE

(25
25-29

30-34
35-39

40-44
45-49

50-54
55-59

60-64
65+

ALL

* Th is anal ys i s excludes members whose pay changed by more than 20% over
the pri or year and members wi th 1 ess than 1 year of service.

MILLIMA & ROBERTSON, INC.



7/1/91
AGE

..25
25-2~

30-34
35-39

40-44
45-49

50-54
55-59

60-64
65+

ALL

7/1/91
AGE

..25
25-29

30-34
35-39

40-44
45-49

50-54
55-59

60-64
65+

ALL

* This analysis excludes members whose pay changed by more than 20% over
the pri or year and members wi th 1 ess than 1 year of servi ce.

MILLIMA & ROBERTSON, INC.



7/1/90
AGE

..25
25-29

30-34
35-39

40-44
45-49

50-54
55-59

60-64
65+

ALL

7/1/90
AGE

(25
25-29

30-34
35-39

40-44
45-49

50-54
55-59

60-64
65+

ALL

'* Th is anal ys i s excludes members whose pay changed by more than 20% over
the prior year and members with less than 1 year of service.

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND
TABLE 2

1990-1994

1990-1994 ACTIVE RETIREMENTS DISTRIBUTED BY AGE

BAS I C

PERCENT RETIRING OF ALL ELIGIBLE

YEARS OF SERVICE
(30 30 30+

AGE
.(55 0.0% 10.7% 15.4%

55 2.9% 37.7% 15.5%
56 1. 7% 29.1% 22.2%

57 3.7% 20.5% 11.1%
58 4.0% 15.3% 23.8%

59 9.0% 29.0% 29.4%
60 13.2% 45.4% 22.2%

61 6.8% 0.0% 13.3%
62 13.3% 16.6% 29.0%

63 13.7% 20.0% 26.3%
64 23.0% 100 . 0% 23.8%

65 28.2% 50.0% 25.0%
66 36.0% 14.2% 9.0%

67 12.5% 0.0% 40.0%
68 38.4% 0.0% 0.0%

69 50.0% 0.0% 20.0%
70 60.0% 0.0% 0.0%

71+ 33.3% 0.0% 100.0%

AVERAGE AGES 60.6 56.7 59.4

MILLIMA & ROBERTSON, INC.

TOTAL RETIREMENTS

ACTUAL EXPECTED

57 0.0

35 0.0
28 0.0

24 0.0
28 0.0

40 0.0
40 246.5

15 192.7
28 165.6

22 134.7
22 87.1

17 58.3
11 42.5

6 27.6
5 16.7

5 12.8
3 6.8

2 3.9-------- ---------
388 995.9

59.3 62.3



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 2

1993-1994

1993-1994 ACTIVE RETIREMENTS DISTRIBUTED BY AGE

BAS I C

PERCENT RETIRING OF ALL ELIGIBLE

YEARS OF SERVICE
,dO 30 30+

AGE
.:55 0.0% 8.1% 20.0%

55 1.0% 20.0% 27.2%
56 0.0% 0.0% 0.0%

57 1.3% 0.0% 33.3%
58 1.6% 0.0% 20.0%

59 4.0% 33.3% 14.2%
60 2.0% 0.0% 0.0%

61 2.7% 0.0% 0.0%
62 17.6% 0.0% 0.0%

63 2.7% 14.2% 0.0%
64 14.2% 0.0% 20.0%

65 14.2% 0.0% 0.0%
66 20.0% 0.0% 0.0%

67 0.0% 0.0% 0.0%
68 0.0% 0.0% 0.0%

69 0.0% 0.0% 0.0%
70 100.0% 0.0% 0.0%

71+ 0.0% 0.0% 0.0%

AVERAGE AGES 60.6 55.8 56.2

MILLIMA & ROBERTSON, INC.

TOTAL RETIREMENTS

ACTUAL EXPECTED

11 0.0

5 0.0
0 0.0

2 0.0
2 0.0

4 0.0
1 53.0

1 38.1
3 20.4

2 45.5
2 11.8

1 8.9
1 6.9

0 7.9
0 1. 9

0 1. 9
i 0.9

0 0.0
----_._-- -_._------

36 197.7

58.2 62.2



MINNEAPOLIS TEACHERS RETIREMENT fUND
TABLE 2

1992-1993

1992-1993 ACTIVE RETIREMENTS DISTRIBUTED BY AGE

BAS I C

PERCENT RETIRING Of ALL ELIGIBLE

YEARS OF SERVICE
,,30 30 30+

AGE

,,55 0.0% 30.3% 16.6%

55 5.6% 71.4% 20.0%
56 5.1% 100.0% 77 .7%

57 11.5% 33.3% 33.3%
58 10.6% 57.1% 46.6%

59 21.3% 66.6% 66.6%
60 20.8% 66.6% 100 . 0%

61 14.2% 0.0% 42.8%
62 14.8% 20.0% 75.0%

63 46.6% 100 . 0% 33.3%
64 38.4% 100.0% 50.0%

65 45.4% 33.3% 100.0%
66 42 .8% 0.0% 0.0%

67 33.3% 0.0% 100.0%
68 100.0% 0.0% 0.0%

69 33.3% 0.0% 100.0%
70 0.0% 0.0% 0.0%

71+ 0.0% 0.0% 100.0%

AVERAGE AGES 59.9 56.5 59.6

MILLIMA & ROBERTSON, INC.

TOTAL RETIREMENTS

ACTUAL EXPECTED

31 0.0

17 0.0
21 0.0

14 0.0
18 0.0

25 0.0
21 59.9

6 27.3
14 58.4

12 25.7
9 18.8

7 14.8
3 10.8

3 4.9
1 2.9

2 3.9
0 0.0

1 0.9._------- ---------
205 228.9

58.8 62.3



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 2

1991-1992

1991-1992 ACTIVE RETIREMENTS DISTRIBUTED BY AGE

BASIC

PERCENT RETIRING OF ALL ELIGIBLE

TOTAL RETIREMENTS
YEARS OF SERVICE

~30 30 30+ ACTUAL EXPECTED

AGE
~55 0.0% 5.2% 14.2% 10 0.0

55 4.1% 29.4% 12.5% 11 0.056 1.1% 11.1% 11.1% 3 0.0
57 0.0% 30.7% 4.7% 5 0.058 1.1% 11.1% 5.8% 3 0.0
59 5.6% 6.6% 11.1% 6 0.060 33.3% 33.3% 0.0% 13 46.1
61 4.6% 0.0% 6.6% 4 78.362 9.0% 0.0% 11.1% 4 44.8
63 25.0% 0.0% 33.3% 8 33.664 20.0% 0.0% 33.3% 6 27.7
65 27 .2% 100.0% 33.3% 6 17 .866 33.3% 0.0% 20.0% 3 10.8
67 33.3% 0.0% 100.0% 3 6.968 42.8% 0.0% 0.0% 3 8.8
69 100.0% 0.0% 0.0% 2 1. 970 0.0% 0.0% 0.0% 0 3.9

71+ 100.0% 0.0% 0.0% 1 0.9
--_._--_.- -------_.-

91 282. 1

AVERAGE AGES 61.4 56.5 60.6 60.3 62.5

MILLIMA & ROBERION, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND
TABLE 2

1990-1991

1990-1991 ACTIVE RETIREMENTS DISTRIBUTED BY AGE

BASIC

PERCENT RETIRING OF ALL EUGIBLE

YEARS Of SERVICE
0(30 30 30+

AGE
0(55 0.0% 0.0% 7.6%

55 1.0% 11.1% 0.0%
56 1.1% 12.0% 0.0%

57 3.1% 0.0% 0.0%
58 3.6% 7.6% 20.0%

59 4.0% 42.8% 0.0%
60 5.5% 0.0% 5.8%

61 10.5% 0.0% 0.0%
62 13.3% 33.3% 20.0%

63 0.0% 0.0% 0.0%
64 20.0% 0.0% 11.1%

65 20.0% 0.0% 14.2%
66 42.8% 20.0% 0.0%

67 0.0% 0.0% 0.0%
68 33.3% 0.0% 0.0%

69 33.3% 0.0% 0.0%
70 100 . 0% 0.0% 0.0%

71+ 0.0% 0.0% 0.0%

AVERAGE AGES 61.1 58.6 60.7

MILLIMA & ROBERTSON, INC.

TOTAL RETIREMENTS

ACTUAL EXPECTED

5 0.0

2 0.0
4 0.0

3 0.0
5 0.0

5 0.0
5 87.4

4 48.9
7 41. 9

0 29.7
5 28.7

3 16.8
4 13.8

0 7.9
1 2.9

1 4.9
2 1.9

0 1. 9-_._----- --_..._----
56 287.1

60.6 62.3



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 2

1990-1994

1990-1994 ACTIVE RETIREMENTS DISTRIBUTED BY AGE

COORDINATED

PERCENT RETIRING OF ALL ELIGIBLE

RULE OF 90 NOT FIRST YEAR BEYOND FIRST
STATUS ELIGIBLE ELIGIBLE ELIGIBILITY

AGE
.(55 3.0% 0.0% 0.0%

55 2.1% 0.0% 0.0%
56 1.3% 0.0% 0.0%

57 1.8% 0.0% 0.0%
58 0.0% 0.0% 0.0%

59 8.8% 0.0% 0.0%
60 15.6% 0.0% 0.0%

61 0.0% 0.0% 0.0%
62 7.8% 0.0% 0.0%

63 17 .8% 0.0% 0.0%
64 14.2% 0.0% 0.0%

65 11.1% 0.0% 0.0%
66 0.0% 0.0% 0.0%

67 0.0% 0.0% 0.0%
68 0.0% 0.0% 0.0%

69 0.0% 0.0% 0.0%
70 0.0% 0.0% 0.0%

71+ 100 . 0% 0.0% 0.0%

AVERAGE AGES 60.2 0.0 0.0

MILLIMA & ROBERfON, INC.

TOTAL RETIREMENTS

ACTUAL EXPECTED

4 0.0

2 0.0
1 0.0

I 0.0
0 0.0

3 0.0
5 0.0

0 0.0
3 0.0

5 27.7
2 13.8

2 17 .8

0 13.8

0 7.9
0 7.8

0 2.9
0 1. 9

1 0.9
-_._--_._- ---------

29 94.9

60.2 65.1



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 2

1993-1994

1993-1994 ACTIVE RETIREMENTS DISTRIBUTED BY AGE

COORDINATED

PERCENT RETIRING OF ALL EUGIBLE

RULE OF 90 NOT FIRST YEAR BEYOND FIRST
ST A TVS ELIGIBLE ELIGIBLE ELIGIBILITY

AGE
(55 1.8% 0.0% 0.0%

55 0.0% 0.0% 0.0%
56 0.0% 0.0% 0.0%

57 0.0% 0.0% 0.0%
58 0.0% 0.0% 0.0%

59 6.6% 0.0% 0.0%
60 0.0% 0.0% 0.0%

61 0.0% 0.0% 0.0%
62 0.0% 0.0% 0.0%

63 0.0% 0.0% 0.0%
64 0.0% 0.0% 0.0%

65 20.0% 0.0% 0.0%
66 0.0% 0.0% 0.0%

67 0.0% 0.0% 0.0%
68 o . 0"10 0.0% 0.0%

69 0.0% 0.0% 0.0%
70 0.0% 0.0% 0.0%

71+ 100.0% 0.0% 0.0%

AVERAGE AGES 62.2 0.0 0.0

MIUJMAN & ROBERISON, INC.

TOTAL RETIREMENTS

ACTUAL EXPECTED

1 0.0

0 0.0
0 0.0

0 0.0
0 0.0

1 0.0
0 0.0

0 0.0
0 0.0

0 7.9
0 5.9

1 4.9
0 5.9

0 1. 9
0 5.9

0 0.0
0 0.0

1 0.9-------- ---_._--_.-
4 33.6

62.2 65.3



MINNEAPOLIS TEACHERS RETIREMENT fUND
TABLE 2

1992-1993

1992-1993 ACTIVE RETIREMENTS DISTRIBUTED BY AGE

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND
TABLE 2

1991.1992

1991-1992 ACTIVE RETIREMENTS DISTRIBUTED BY AGE

COORDINATED

PERCENT RETIRING Of All ELIGIBLE
TOTAL RETIREMENTSRULE Of 90 NOT fIRST YEAR BEYOND fIRST

STATUS El IGIBLE ELIGIBLE ELIGIBILITY ACTUAL EXPECTED

AGE
0:55 9.0% 0.0% 0.0% 2 0.0

55 0.0% 0.0% 0.0% 0 0.056 0.0% 0.0% 0.0% 0 0.0
57 16.6% 0.0% 0.0% 1 0.058 0.0% 0.0% 0.0% 0 0.0
59 0.0% 0.0% 0.0% 0 0.060 12.5% 0.0% 0.0% 1 0.0
61 0.0% 0.0% 0.0% 0 0.062 0.0% 0.0% 0.0% 0 0.0
63 0.0% 0.0% 0.0% 0 5.964 0.0% 0.0% 0.0% 0 3.9
65 0.0% 0.0% 0.0% 0 1. 966 0.0% 0.0% 0.0% 0 5.9
67 0.0% 0.0% 0.0% 0 0.068 0.0% 0.0% 0.0% 0 0.0
69 0.0% 0.0% 0.0% 0 2.970 0.0% 0.0% 0.0% 0 0.0

71+ 0.0% 0.0% 0.0% 0 0.0
----_.-...- ---------

4 20.7

AVERAGE AGES 56.2 0.0 0.0 56.2 65.0

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND
TABLE 2

1990-1991

1990-1991 ACTIVE RETIREMENTS DISTRIBUTED BY AGE

COORDINATED

PERCENT RETIRING OF ALL ELIGIBLE
TOTAL RETIREMENTS

RULE OF 90 NOT FIRST YEAR BEYOND FI RST
STATUS ELIGIBLE EUGIBLE EUGIBILITY ACTUAL EXPECTED

AGE
.:55 4.0% 0.0% 0.0% 1 0.0

55 25.0% 0.0% 0.0% 2 0.0
56 0.0% 0.0% 0.0% 0 0.0
57 0.0% 0.0% 0.0% 0 0.0
58 0.0% 0.0% 0.0% 0 0.0
59 0.0% 0.0% 0.0% 0 0.0
60 0.0% 0.0% 0.0% 0 0.0
61 0.0% 0.0% 0.0% 0 0.0
62 0.0% 0.0% 0.0% 0 0.0
63 40.0% 0.0% 0.0% 2 4.9
64 0.0% 0.0% 0.0% 0 0.0
65 0.0% 0.0% 0.0% 0 3.9
66 0.0% 0.0% 0.0% 0 0.0
67 0.0% 0.0% 0.0% 0 0.0
68 0.0% 0.0% 0.0% 0 1.9
69 0.0% 0.0% 0.0% 0 0.0
70 0.0% 0.0% 0.0% 0 0.0

71+ 0.0% 0.0% 0.0% 0 0.0-------- ---------
5 10.8

AVERAGE AGES 58.0 0.0 0.0 58.0 64.6

MILLIMAN & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 3

ALL YEARS

RETIREMENT OPTIONS DISTRIBUTION

MALES FEMALES
ACTUAl/ ACTUAl/

OPTION ACTUAL EXPECTED EXPECTED ACTUAL EXPECTED EXPECTED

1990-1994

STRAIGHT LIFE 133 134.9 99% 238 261. 4 91%
50% BOUNCE BACK 34 33.7 101% 34 17.8 191%
75% BOUNCE BACK 42 0.0 N/A 9 0.0 N/A

100% BOUNCE BACK 72 112.4 64% 16 17.8 90%
TOTAL 281 297

1993-1994

STRAIGHT LIFE 20 26.9 74% 48 49.3 97%
.' 50% BOUNCE BACK 8 6.7 119% 6 3.4 176%

75% BOUNCE BACK 10 0.0 N/A 0 0.0 0%
100% BOUNCE BACK -l 22.4 80% -l 3.4 59%

TOT AL 56 56

1992-1993

STRAIGHT LIFE 37 42.2 88% 78 91. 5 85%
50% BOUNCE BACK 12 10.6 113% 13 6.2 210%
75% BOUNCE BACK 13 0.0 N/A 6 0.0 N/A

100% BOUNCE BACK 26 35.2 74% -i 6.2 113%
TOT Al 88 104

1991-1992

STRAIGHT LIFE 23 25.0 92% 50 52.8 95%
50% BOUNCE BACK 8 6.2 129% 6 3.6 167%
75% BOUNCE BACK 6 0.0 N/A 2 0.0 N/A

100% BOUNCE BACK .. 20.8 72% -l 3.6 56%
TOTAL 52 60

1990-1991

STRA! GHT LIFE 53 40.8 130% 62 67.8 91%
50% BOUNCE BACK 6 10.2 59% 9 4.6 196%
75% BOUNCE BACK 13 0.0 N/A 1 0.0 N/A

100% BOUNCE BACK -l 34.0 38% 5 4.6 109%
TOT AL 85 77

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 4

1990-1994

1990-1994 ACTIVE DISABILITY

MALES FEMALES
ACTUAL/ ACTUAL/AGE ACTUAL EXPECTED EXPECTED ACTUAL EXPECTED EXPECTED

..25 0 0.0 N/A 0 0.0 N/A25-2~ 0 0.0 N/A 0 0.4 0%

30-34 0 0.1 0% 0 1.0 0%35-39 0 0.3 0% 0 1.4 0%

40-44 0 0.7 0% 1 3.9 26%45-49 0 1. 9 0% 4 7.0 57%

50-54 0 3.4 0% 0 8.4 0%55-59 0 3.8 0% 1 9.8 10%

60-64 0 2.6 0% 1 7.8 13%65+ 0 0.0 N/A 0 0.0 N/A

All 0 13.2 0% 7 40.0 17%

TOTAL

ACTUAL/
AGE ACTUAL EXPECTED EXPECTED

..25 0 0.0 N/A
25-29 0 0.4 0%

30-34 0 1.1 0%
35-39 0 1.8 0%

40-44 1 4.7 21%
45-49 4 9.0 44%

50-54 0 11. 9 0%
55-59 1 13.6 7%

60-64 1 10.4 10%
65+ 0 0.0 N/A

All 7 53.3 13%

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND
TABLE 4

1993-1994

1993-1994 ACTIVE DISABILITY

MALES FEMALES
ACTUALI ACTUALI

AGE ACTUAL EXPECTED EXPECTED ACTUAL EXPECTED EXPECTED

(25 0 0.0 N/A 0 0.0 N/A25-2~ 0 0.0 N/A 0 0.1 0%

30-34 0 0.0 N/A 0 0.3 0%35-39 0 0.1 0% 0 0.4 0%

40-44 0 0.2 0% 0 0.9 0%45-49 0 0.4 0% 2 2.0 100%

50 - 54 0 0.9 0% 0 2.5 0%55-59 0 0.6 0% 0 2.6 0%

60-64 0 0.4 0% 1 1. 7 59%65+ 0 0.0 N/A 0 0.0 N/A

All 0 2.9 0% 3 10.9 28%

TOT AL

ACTUAL/
AGE ACTUAL EXPECTED EXPECTED

..25 0 0.0 NjA
25-29 0 0.1 0%

30-34 0 0.4 0%
35-39 0 0.5 0%

40-44 0 1.1 0%
45-49 2 2.5 80%

50-54 0 3.4 0%
55-59 0 3.3 0%

60-64 1 2.1 48%
65+ 0 0.0 N/A

ALL 3 13.8 22%

MILLIMAN & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 4

1992-1993

1992-1993 ACTIVE DISABILITY

MALES FEMALES
ACTUAL/ ACTUAL/AGE ACTUAL EXPECTED EXPECTED ACTUAL EXPECTED EXPECTED

(25 0 0.0 NjA 0 0.0 NjA25-29 0 0.0 NjA 0 0.0 NjA

30-34 0 0.0 NjA 0 0.2 0%35-39 0 0.0 NjA 0 0.3 0%

40-44 0 0.1 0% 0 0.9 0%45-49 0 0.5 0% 2 1.9 105%

50-54 0 0.8 0% 0 2.1 0%55-59 0 0..9 0% 0 2.4 0%

60-64 0 0.6 0% 0 2.0 0%65+ 0 0.0 NjA 0 0.0 NjA

ALL 0 3.2 0% 2 10.1 20%

TOT Al

ACTUAL!
AGE ACTUAL EXPECTED EXPECTED

(25 0 0.0 NjA
25-29 0 0.0 NjA

30-34 0 0.2 0%
35-39 0 0.4 0%

40-44 0 1.0 0%
45-49 2 2.4 83%

50-54 0 3.0 0%
55-59 0 3.3 0%

60-64 0 2.6 0%
65+ 0 0.0 NjA

ALL 2 13.4 15%

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 4

1991-1992

1991-1992 ACTIVE DISABILITY

MALES FEMALES
ACTUAL/ ACTUAL/AGE ACTUAL EXPECTED EXPECTED ACTUAL EXPECTED EXPECTED

(25 0 0.0 N/A 0 0.0 N/A25-29 0 0.0 N/A 0 0.0 N/A

30-34 0 0.0 N/A 0 0.2 0%35-39 0 0.0 N/A 0 0.3 0%

40-44 0 0.1 0% 1 1.0 100%45-49 0 0.5 0% 0 1.6 0%

50-54 0 0.8 0% 0 1. 9 0%55-59 0 1.1 0% 1 2.5 40%

60-64 0 0.8 0% 0 2.0 0%65+ 0 0.0 N/A 0 0.0 N/A

ALL 0 3.6 0% 2 9.9 20%

TOTAL

ACTUAL/
AGE ACTUAL EXPECTED EXPECTED

.:25 0 0.0 N/A
25-29 0 0.0 N/A

30-34 0 0.2 0%
35-39 0 0.4 0%

40-44 1 1.2 83%
45-49 0 2.1 0%

50-54 0 2.7 0%
55-59 1 3.6 28%

60-64 0 2.8 0%
65+ 0 0.0 N/A

ALL 2 13.5 15%

MILLIMAN & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 4

1990-1991

1990-1991 ACTIVE DISABILITY

MALES FEMALES
ACTUAL/ ACTUAL/AGE ACTUAL EXPECTED EXPECTED ACTUAL EXPECTED EXPECTED

~25 0 0.0 N/A 0 0.0 N/A25-29 0 0.0 N/A 0 0.1 0%

30-34 0 0.0 N/A 0 0.1 0%35-39 0 0.0 N/A 0 0.3 0%

40-44 0 0.2 0% 0 1.0 0%45-49 0 0.5 0% 0 1.3 0%

50-54 0 0.7 0% 0 1. 7 0%55-59 0 1.0 0% 0 2.1 0%

60-64 0 0.7 0% 0 1. 9 0%65+ 0 0.0 N/A 0 0.0 N/A

All 0 3.4 0% 0 9.0 0%

TOTAL

ACTUAL/
AGE ACTUAL EXPECTED EXPECTED

~25 0 0.0 N/A
25-29 0 0.1 0%

30-34 0 0.2 0%
35-39 0 0.4 0%

40-44 0 1. 2 0%
45-,49 0 1.8 0%

50-54 0 2.5 0%
55-59 0 3.2 0%

60-64 0 2.7 0%
65+ 0 0.0 N/A

All 0 12.4 0%

MILLIMA & ROBERN, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 5

1990- 1994

1990-1994 ACTIVE TERMINATION

MALES FEMALES
ACTUAL/ ACTUAL/AGE ACTUAL EXPECTED EXPECTED ACTUAL EXPECTED EXPECTED

(25 0 0.3 0% 3 4.2 71%25-29 15 14.8 101% 37 72.0 51%

30-34 15 29.3 51% 42 105.7 40%35-39 20 25.6 78% 50 65.0 77%

40-44 22 21.0 105% 48 61.3 78%45-49 23 22.5 102% 63 53.4 118%

50-54 11 13 .0 85% 23 21. 2 108%55-59 16 2.3 696% 21 4.4 477%

60-64 0 0.0 N/A 5 0.0 N/A65+ 0 0.0 N/A 1 0.0 N/A

ALL 122 129.1 95% 293 387.4 76%

TOTAL

ACTUAL/
AGE ACTUAL EXPECTED EXPECTED

(25 3 4.6 65%
25-29 52 86.9 60%

30-34 57 135.0 42%
35-39 70 90.6 77%

40-44 70 82.4 85%
45-49 86 75.9 113%

50-54 34 34.2 99%
55-59 37 6.7 552%

60- 64 5 0.0 N/A
65+ 1 0.0 N/A

ALL 415 516.6 80%

MILLIMA & ROBERTON, INC,



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 5

1993- 1994

1993- 1994 ACTIVE TERMINATION

MALES FEMALES
ACTUAL/ ACTUAL/AGE ACTUAL EXPECTED EXPECTED ACTUAL EXPECTED EXPECTED

.:25 0 0.1 0% 2 3.1 65%25-29 6 4.8 125% 19 26.0 73%

30-34 6 9.8 61% 15 35.9 42%35-39 9 7.3 123% 12 19.1 63%

40-44 8 5.4 148% 13 14.7 88%45-49 5 5.4 93% 15 15.3 98%

50 - 54 2 3.5 57% 6 6.4 94%55-59 4 0.4 1000% 8 1.2 667%

60-64 0 0.0 N/A 2 0.0 N/A65+ 0 0.0 N/A 0 0.0 N/A

ALL 40 37.2 108% 92 122.0 75%

TOT AL

ACTUAL/
AGE ACTUAL EXPECTED EXPECTED

,25 2 3.3 61%
25-29 25 30.8 81%

30-34 21 45.7 46%
35-39 21 26.5 79%

40 - 44 21 20.2 104%
45-49 20 20.8 96%

50-54 8 10.0 80%
55-59 12 1.6 750%

60-64 2 0.0 N/A
65+ 0 0.0 N/A

ALL 132 159.3 83%

MILLIlVIA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND TABLE 5
1992-1993

1992-1993 ACTIVE TERMINATION

MALES FEMALES
ACTUAL/ ACTUAL/AGE ACTUAL EXPECTED EXPECTED ACTUAL EXPECTED EXPECTED

(25 0 0.0 N/A 0 0.7 0%25-29 2 2.0 100% 3 14.3 21%

30-34 0 7.6 0% 2 25.5 8%35-39 4 6.4 62% 3 15.0 20%

40-44 4 4.6 87% 6 14.4 42%45-49 7 5.8 121% 13 14.7 88%

50-54 1 3.3 30% 2 5.4 37%55-59 2 0.5 400% 4 1.1 364%

60-64 0 0.0 N/A 0 0.0 N/A65+ 0 0.0 N/A 0 0.0 N/A

ALL 20 30.5 66% 33 91. 5 36%

TOTAL

ACTUAL/
AGE ACTUAL EXPECTED EXPECTED

(25 0 0.7 0%
25-29 5 16.4 30%

30-34 2 33.2 6%
35-39 7 21.4 33%

40-44 10 19.1 52%
45-49 20 20.6 97%

50-54 3 8.8 34%
55-59 6 1.6 375%

60-64 0 0.0 N/A
65+ 0 0.0 N/A

All 53 122.1 43%

MILLIMAN & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND TABLE 5
1991-1992

1991-1992 ACTIVE TERMINATION

MALES fEMALES
ACTUAL! ACTUAL/AGE ACTUAL EXPECTED EXPECTED ACTUAL EXPECTED EXPECTED

(25 0 0.2 0% 1 0.2 500%25-29 2 3.1 65% 8 14.4 56%

30-34 4 6.7 60% 11 24.5 45%35-39 6 6.1 98% 20 15.5 129%

40-44 7 5.1 137% 18 15.6 115%45-49 4 5.7 70% 23 12.7 181%

50-54 6 3.1 194% 8 4.8 167%55-59 7 0.6 1167% 8 1.1 727%

60-64 0 0.0 N/A 0 0.0 N/A65+ 0 0.0 N/A 1 0.0 N/A

ALL 36 30.8 117% 98 89.1 110%

TOTAL

ACTUAL/
AGE ACTUAL EXPECTED EXPECTED

..25 1 0.4 250%
25-29 10 17.5 57%

30-34 15 31.3 48%
35-39 26 21.6 120%

40-44 25 20.7 121%
45-49 27 18.4 147%

50 - 54 14 8.0 175%
55-59 15 1.8 833%

60-64 0 0.0 N/A
65+ 1 0.0 NjA

ALL 134 120.0 112%

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 5

1990-1991

1990-1991 ACTIVE TERMINATION

MALES fEMALES
ACTUAL/ ACTUAL/AGE ACTUAL EXPECTED EXPECTED ACTUAL EXPECTED EXPECTED

-:25 0 0.0 N/A 0 0.0 N/A25-29 5 4.8 104% 7 17.2 41%

30-34 5 4.9 102% 14 19.7 71%35-39 1 5.7 18% 15 15.2 99%

40-44 3 5.8 52% 11 16.4 67%45-49 7 5.4 130% 12 10.5 114%

50-54 2 2.9 69% 7 4.4 159%55- 59 3 0.6 500% 1 0.9 111%

60-64 0 0.0 N/A 3 0.0 N/A65+ 0 0.0 N/A 0 0.0 N/A

ALL 26 30.4 86% 70 84.6 83%

TOT AL

ACTUAL/
AGE ACTUAL EXPECTED EXPECTED

-:25 0 0.0 N/A
25-29 12 22.1 54%

30-34 19 24.7 77%
35-39 16 21.0 76%

40-44 14 22.3 63%
45-49 19 16.0 119%

50-54 9 7.3 123%
55-59 4 1.6 250%

60-64 3 0.0 N/A
65+ 0 0.0 N/A

ALL 96 115.1 83%

MILLIMA & ROBERTON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 6

1990-1994

1990-1994 ANNUITANT AND SURVIVOR MORTALITY

MALES FEMALES
ACTUAL EXPECTED ACTUAL! ACTUAL EXPECTED ACTUAL!

AGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

(55 1 0.2 500% 0 0.2 0%55-59 6 1.8 333% 3 1. 7 176%

60-64 5 5.3 94% 6 7.2 83%
65- 6 9 13 8.7 149% 8 12.9 62%

70-74 4 8.7 46% 10 19.8 51%75-79 4 7.8 51% 22 35.0 63%

80-84 6 9.7 62% 38 52.0 73%85-89 15 9.8 153% 84 74.4 113%

90-94 9 4.6 196% 66 53.6 123%95+ 4 2.5 160% 42 27.3 154%

ALL 67 59.6 112% 279 284.7 98%65-84 27 35.0 77% 78 119.9 65%

TOTAL
ACTUAL EXPECTED ACTUAL!

AGE DEATHS DEATHS EXPECTED

(55 1 0.5 200%
55-59 9 3.5 257%

60-64 11 12.6 87%
65-69 21 21.6 97%

70-74 14 28.5 49%
75-79 26 42.9 61%

80-84 44 61.8 71%
85-89 99 84.2 118%

90-94 75 58.2 I29%
95+ 46 29.9 154%

ALL 346 344.3 100%
65-84 105 155.0 68%

MILLIMA & ROBERN, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND TABLE 6
1993-1994

1993- 1994 ANNUITANT AND SURVIVOR MORTALITY

MALES fEMALES
ACTUAL EXPECTED ACTUAL/ ACTUAL EXPECTED ACTUAl/AGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

-:55 0 0.0 0% 0 0.0 0%55-59 2 0.6 333% 0 0.4 0%

60-64 2 1.6 125% 2 1.6 125%65-69 5 3.0 167% 0 2.8 0%

70-74 1 2.9 34% 5 4.8 104%75-79 2 2.5 80% 6 8.4 71%
80-84 1 2.5 40% 8 11.6 69%85-89 4 2.3 174% 15 18.4 82%

90-94 1 0.6 167% 17 14.8 115%95+ 2 0.7 286% 7 6.7 104%

ALL 20 17 .1 117% 60 69.9 86%65-84 9 11.0 82% 19 27.7 69%

TOTAL
ACTUAL EXPECTED ACTUAL/

AGE DEATHS DEATHS EXPECTED

-:55 0 0.1 0%55-59 2 1.0 200%

60-64 4 3.2 125%65-69 5 5.8 86%

70-74 6 7.7 78%75-79 8 11. 0 73%

80-84 9 14.1 64%85-89 19 20.8 91%

90-94 18 15.5 116%
95+ 9 7.4 122%

All 80 87.0 92%65-84 28 38.7 72%

MILLIMAN & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND
T AS L E 6

1992-1993

1992-1993 ANNUITANT AND SURVIVOR MORTALITY

MALES fEMALES
ACTUAL EXPECTED ACTUAL/ ACTUAL EXPECTED ACTUAL/AGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

(55 0 0.0 0% 0 0.0 0%55-59 3 0.4 750% 0 0.2 0%

60-64 2 1.6 125% 3 1.6 187%65- 69 5 2.7 185% 2 2.7 74%

70-74 1 2.7 37% 1 4.6 22%75-79 0 2.1 0% 3 8.5 35%

80-84 1 2.2 45% 9 12.3 73%85-89 5 2.4 208% 18 18.8 96%

90-94 4 0.7 571% 19 14.1 135%95+ 1 0.6 167% 11 6.7 164%

ALL 22 16.1 137% 66 70.0 94%65-84 7 9.9 71% 15 28.3 53%

.:-.-

TOTAL
ACTUAL EXPECTED ACTUAL/

AGE DEATHS DEA THS EXPECTED

(55 0 0.1 0%
55-59 3 0.7 429%

60-64 5 3.2 156%
65-69 7 5.5 127%

70-74 2 7.4 27%
75-79 3 10.7 28%

80-84 10 14.6 68%
85-89 23 21.3 108%

90-94 23 14.8 155%
95+ 12 7.4 162%

ALL 88 86.1 102%
65-84 22 38.3 57%

MILLMAN & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND TABLE 6
1991-1992

1991-1992 ANNUITANT AND SURVIVOR MORTALITY

MALES FEMALES
ACTUAL EXPECTED ACTUAL/ ACTUAL EXPECTED ACTUAL/AGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

-:55 1 0.1 1000% 0 0.0 0%55-5~ 1 0.6 167% 2 0.2 1000%
60-64 1 1.6 62% 1 1.5 67%65-69 3 2.2 136% 0 2.7 0%

70-74 2 2.1 95% 2 4.7 43%75-79 1 1.8 56% 7 8.1 86%

80-84 3 2.2 136% 14 13.8 101%85-89 3 1. 9 158% 27 19.6 138%

90-94 2 0.9 222% 15 13.6 110%95+ 0 0.3 0% 11 7.1 155%

ALL 17 14.1 121% 79 71.8 110%65-84 9 8.4 107% 23 29.5 78%

TOTAL
ACTUAL EXPECTED ACTUAL/

AGE DEATHS DEATHS EXPECTED

-(55 1 0.1 1000%55-59 3 0; 9 333%

60-64 2 3.2 62%65-69 3 5.0 60%

70-74 4 6.9 58%
75-79 8 10.0 80%

80-84 17 16.0 106%
85-89 30 21.6 139%

90-94 17 14.5 117%
95+ 11 7.4 149%

ALL 96 86.0 112%
65-84 32 38.0 84%

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND TABLE 6
1990-1991

1990-1991 ANNUITANT AND SURVIVOR MORTALITY

MALES
FEMALESACTUAL EXPECTED ACTUAll ACTUAL EXPECTED ACTUALIAGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

..55 0 0.0 0% 0 0.0 0%55-59 0 0.0 0% 1 0.7 143%
60-64 0 0.3 0% 0 2.4 0%65-69 0 0.6 0% 6 4.5 133%
70-74 0 0.9 0% 2 5.5 36%75-79 1 1.3 77% 6 9.9 61%
80-84 1 2.7 37% 7 14.3 49%85-89 3 3.0 100% 24 17.3 139%
90-94 2 2.3 87% 15 11.0 136%95+ 1 0.8 125% 13 6.8 191%

ALL 8 12.2 66% 74 72.8 102%65-84 2 5.5 36% 21 34.3 61%

TOTAL
ACTUAL EXPECTED ACTUAl/

AGE DEATHS DEATHS EXPECTED

..55 0 0.1 0%55-59 1 0.8 125%

60-64 0 2.8 0%65-69 6 5.1 118%

70-74 2 6.4 31%75-79 7 11. 2 62%

80-84 8 17 .0 47%85-89 27 20.3 133%

90-94 17 13.3 128%
95+ 14 7.6 184%

ALL 82 85.0 96%65-84 23 39.9 58%

MILLIMA & ROBERON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 7

1990-1994

1990-1994 DISABLED MORTALITY

MALES FEMALES
ACTUAL EXPECTED ACTUALI ACTUAL EXPECTED ACTUALIAGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

.:25 0 0.0 N/A 0 0.0 N/A25-2~ 0 0.0 N/A 0 0.0 N/A

30-34 0 0.0 N/A 0 0.0 N/A35-39 0 0.0 N/A 0 0.0 N/A

40-44 0 0.0 N/A 0 0.0 N/A45-49 0 0.0 N/A 0 0.0 N/A

50-54 0 0.0 N/A 0 0.0 N/A55-59 1 0.0 N/A 0 0.0 N/A

60-64 0 0.0 N/A 0 0.0 N/A65+ 1 0.6 167% 1 2.4 42%

ALL 2 0.6 333% 1 2.5 40%

TOTAL
ACTUAL EXPECTED ACTUAL!

AGE DEATHS DEATHS EXPECTED

~25 0 0.0 N/A
25-29 0 0.0 N/A

30-34 0 0.0 N/A
35-39 0 0.0 filA

40-44 0 0.0 filA
45-49 0 0.0 filA

50-54 0 0.0 N/A
55-59 1 0.0 N/A

60-64 0 0.1 0%
65+ 2 3.0 67%

ALL 3 3.2 94%

MILLIMA & ROBERTON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND TABLE 7
1993~ 1994

1993-1994 DISABLED MORTALITY

MALES fEMALES
ACTUAL EXPECTED ACTUAL/ ACTUAL EXPECTED ACTUAL/AGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

.:25 0 0.0 N/A 0 0.0 N/A25-29 0 0.0 N/A 0 0.0 N/A

30-34 0 0.0 N/A 0 0.0 N/A35-39 0 0.0 N/A 0 0.0 N/A

40-44 0 0.0 N/A 0 0.0 N/A45-49 0 0.0 N/A 0 0.0 N/A

50-54 0 0.0 N/A 0 0.0 N/A55-59 1 0.0 N/A 0 0.0 N/A

60-64 0 0.0 N/A 0 0.0 N/A65+ 1 0.1 1000% 0 0.7 0%

ALL 2 0.1 2000% 0 0.7 0%

TOTAL
ACTUAL EXPECTED ACTUAL/

AGE DEATHS DEATHS EXPECTED

(25 0 0.0 N/A
25-29 0 0.0 N/A

30-34 0 0.0 N/A
35-39 0 0.0 N/A

40 - 44 0 0.0 N/A
45-49 0 0.0 N/A

50-54 0 0.0 N/A
55-59 1 0.0 N/A

60~64 0 0.0 N/A
65+ 1 0.8 125%

ALL 2 0.9 222%

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND
TABLE 7

1992- 1993

1992-1993 DISABLED MORTALITY

MALES FEMALES
ACTUAL EXPECTED ACTUAl/ ACTUAL EXPECTED ACTUAL/AGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

.(25 0 0.0 N/A 0 0.0 N/A25-29 0 0.0 N/A 0 0.0 N/A
30-34 0 0.0 N/A 0 0.0 N/A35-39 0 0.0 N/A 0 0.0 N/A
40-44 0 0.0 N/A 0 0.0 N/A45-49 0 0.0 N/A 0 0.0 N/A
50- 54 0 0.0 N/A 0 0.0 N/A55-59 0 0.0 N/A 0 0.0 N/A

60-64 0 0.0 N/A 0 0.0 N/A65+ 0 0.1 0% 1 0.6 167%

ALL 0 0.1 0% 1 0.6 167%

TOTAL
ACTUAL EXPECTED ACTUAl/

AGE DEATHS DEATHS EXPECTED

..25 0 0.0 N/A
25-29 0 0.0 N/A

30-34 0 0.0 N/A35-39 0 0.0 N/A

40-44 0 0.0 N/A45-49 0 0.0 N/A

50 - 54 0 0.0 N/A
55-59 0 0.0 N/A

60-64 0 0.0 N/A
65+ 1 0.8 125%

ALL 1 0.8 125%

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND TABLE 7
1991-1992

1991-1992 DISABLED MORTALITY

MALES fEMALES
ACTUAL EXPECTED ACTUAL/ ACTUAL EXPECTED ACTUAL/AGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

"25 0 0.0 NlA 0 0.0 NlA25-29 0 0.0 NlA 0 0.0 NlA
30-34 0 0.0 NlA 0 0.0 NlA35-39 0 0.0 NlA 0 0.0 NlA
40-44 0 0.0 NlA 0 0.0 NlA45-49 0 0.0 NlA 0 0.0 NlA

50- 54 0 0.0 NlA 0 0.0 NlA55-59 0 0.0 NlA 0 0.0 NlA

60-64 0 0.0 NlA 0 0.0 NlA65+ 0 0.1 0% 0 0.5 0%

All 0 0.1 0% 0 0.6 0%

TOTAL
ACTUAL EXPECTED ACTUAL/

AGE D EA THS DEATHS EXPECTED

"25 0 0.0 NlA
25-29 0 0.0 NlA

30-34 0 0.0 NlA
35-39 0 0.0 NlA

40-44 0 0.0 NlA
45-49 0 0.0 NlA

50 - 54 0 0.0 NlA
55-59 0 0.0 NlA

60-64 0 0.0 NlA
65+ 0 0.7 0%

ALL 0 0.7 0%

MILLIf\fA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND TABLE 7
1990-1991

1990-1991 DISABLED MORTALITY

MALES
FEMALES

ACTUAL EXPECTED ACTUAl/ ACTUAL EXPECTED ACTUAl/AGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

(25 0 0.0 N/A 0 0.0 N/A25-29 0 0.0 N/A 0 0.0 N/A
30-34 0 0.0 N/A 0 0.0 N/A35-39 0 0.0 N/A 0 0.0 N/A
40-44 0 0.0 N/A 0 0.0 N/A45-49 0 0.0 N/A 0 0.0 N/A
50-54 0 0.0 N/A 0 0.0 N/A55-59 0 0.0 N/A 0 0.0 N/A
60-64 0 0.0 N/A 0 0.0 N/A65+ 0 0.1 0% 0 0.4 0%

All 0 0.1 0% 0 0.5 0%

TOTAL
ACTUAL EXPECTED ACTUAll

AGE DEATHS DEATHS EXPECTED

..25 0 0.0 N/A25-29 0 0.0 N/A

30-34 0 0.0 N/A35-39 0 0.0 N/A

40-44 0 0.0 N/A45-49 0 0.0 N/A

50 - 54 0 0.0 N/A55-59 0 0.0 N/A

60-64 0 0.0 N/A65+ 0 0.6 0%

All 0 0.6 0%

MILLIMAN & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND TABLE 8
1990-1994

1990-1994 ACTIVE MORTALITY

MALES
FEMALES

ACTUAL EXPECTED ACTUAL/ ACTUAL EXPECTED ACTUAL/AGE DEA THS DEATHS EXPECTED DEATHS DEATHS EXPECTED

~25 0 0.0 N/A 0 0.0 N/A25-29 0 0.0 N/A 0 0.3 0%
30-34 0 0.2 0% 0 0.9 0%35-39 0 0.4 0% 0 1.3 0%
40-44 0 1.1 0% 0 3.4 0%45-49 0 2.4 0% 0 5.7 0%
50-54 0 3.9 0% 0 6.4 0%55-59 0 3.6 0% 0 6.7 0%
60- 64 0 2.4 0% 0 5.0 0%65+ 0 0.9 0% 0 1.6 0%

ALL 0 15.3 0% 0 31. 7 0%

TOTAL
ACTUAL EXPECTED ACTUAl/

AGE DEATHS DEATHS EXPECTED

.:25 0 0.0 N/A25-29 0 0.4 0%

30-34 0 1.1 0%35-39 0 1. 7 0%

40-44 0 4.5 0%45-49 0 8.2 0%

50 - 54 0 10.3 0%55-59 0 10.3 0%

60-64 0 7.5 0%
65+ 0 2.5 0%

ALL 11 47.0 23%

MILLIMA & ROBERTON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND TABLE 8
1993-1994

1993-1994 ACTIVE MORTALITY

MALES FEMALES
ACTUAL EXPECTED ACTUAL/ ACTUAL EXPECTED ACTUAL/AGE DEATHS DEATHS EXPECTED D EA THS DEATHS EXPECTED

.:25 0 0.0 NjA 0 0.0 NjA25-29 0 0.0 NjA 0 0.1 0%

30-34 0 0.0 NjA 0 0.3 0%35-39 0 0.1 0% 0 0.3 0%

40-44 0 0.2 0% 0 0.8 0%45-49 0 0.5 0% 0 1.6 0%

50-54 0 1.1 0% 0 1. 9 0%55-59 0 0.6 0% 0 La 0%

60-64 0 0.4 0% 0 1.2 0%65+ 0 0.1 0% 0 0.3 0%

ALL 0 3.5 0% 0 8.7 0%

TOT AL
ACTUAL EXPECTED ACTUAL/

AGE BEA THS DEATHS EXPECTED

(25 0 0.0 NjA
25-29 0 0.1 0%

30-34 0 0.4 0%35-39 0 0.5 0%

40-44 0 1.1 0%45-49 0 2.2 0%

50-54 0 3.0 0%
55-59 0 2.4 0%

60-64 0 1.6 0%
65+ 0 0.5 0%

ALL 1 12.2 8%

MILLIMA & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND TABLE 8
1992-1993

1992-1993 ACTIVE MORTALITY

MALES
FEMALESACTUAL EXPECTED ACTUAL/ ACTUAL EXPECTED ACTUAL/AGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

-(25 0 0.0 N/A 0 0.0 N/A25-29 0 0.0 N/A 0 0.0 N/A
30-34 0 0.0 N/A 0 0.2 0%35-39 0 0.1 0% 0 0.2 0%
40-44 0 0.2 0% 0 0.8 0%45-49 0 0.6 0% 0 1.5 0%
50-54 0 1.0 0% 0 1.6 0%55-59 0 0.8 0% 0 1.6 0%
60-64 0 0.5 0% 0 1.2 0%65+ 0 0.2 0% 0 0.4 0%

ALL 0 3.6 0% 0 7.9 0%

TOTAL
ACTUAL EXPECTED ACTUAll

AGE DEATHS DEATHS EXPECTED

-(25 0 0.0 N/A25-29 0 0.0 N/A

30-34 0 0.2 0%35-39 0 0.4 0%

40-44 0 1.0 0%45-49 0 2.2 0%

50 - 54 0 2.6 0%55-59 0 2.5 0%

60-64 0 1.8 0°17065+ 0 0.6 0%

All. 4 i 1.6 34%

MILLIMAN & ROBERSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT FUND TABLE 8
1991-1992

1991-1992 ACTIVE MORTALITY

MALES
FEMALESACTUAL EXPECTED ACTUAL/ ACTUAL EXPECTED ACTUAL/AGE DEATHS DEATHS EXPECTED D EA THS DEATHS EXPECTED

-:25 0 0.0 N/A 0 0.0 N/A25-29 0 0.0 N/A 0 0.0 N/A
30-34 0 0.0 N/A 0 0.2 0%35-39 0 O. i 0% 0 0.3

Q%

40-44 0 0.2 0% 0 0.8 0%45-49 0 0.6 0% 0 1.3 0%
50-54 0 0.9 0% 0 1.4 0%55-59 0 1. i 0% 0 1. 7 0%
60-64 0 0.7 0% 0 1.3 0%65+ 0 0.3 0% 0 0.4 0%

ALL 0 4.1 0% 0 7.8 0%

TOTAL
ACTUAL EXPECTED ACTUAL/

AGE DEATHS DEATHS EXPECTED

-:25 0 0.0 N/A25-29 0 0.0 N/A

30-34 0 0.2 0%35-39 0 0.4 0%

40-44 0 1. i 0%45-49 0 1. 9 0%

50-54 0 2.4 0%55-59 0 2.8 0%

60-64 0 2.0 0%
65+ 0 0.7 0%

All 0 11. 9 0%

MILLIMAN & ROBERTSON, INC.



MINNEAPOLIS TEACHERS RETIREMENT fUND TABLE 8
1990-1991

1990- 1991 ACTIVE MORTALITY

MALES
FEMALESACTUAL EXPECTED ACTUAL/ ACTUAL EXPECTED ACTUAl/AGE DEATHS DEATHS EXPECTED DEATHS DEATHS EXPECTED

(25 0 0.0 N/A 0 0.0 N/A25-29 0 0.0 N/A 0 0.0 N/A
30-34 0 0.0 N/A 0 0.1 0%35-39 0 0.1 0% 0 0.3 0%
40-44 0 0.3 0% 0 0.9 0%45-49 0 0.6 0% 0 1.1 0%
50 - 54 0 0.8 0% 0 1.3 0%55-59 0 1.0 0% 0 1.4 0%
60-64 0 0.7 0% 0 1.2 0%65+ 0 0.2 0% 0 0.4 0%

ALL 0 3.9 0% 0 7.1 0%

TOTAL
ACTUAL EXPECTED ACTUAL/

AGE DEATHS DEATHS EXPECTED

(25 0 0.0 N/A25-29 0 0.1 0%

30-34 0 0.2 0%35-39 0 0.4 0%

40-44 0 1. 2 0%45-49 0 1. 7 0%

50-54 0 2.2 0%55-59 0 2.4 0%

60-64 0 1. 9 0%65+ 0 0.6 0%

ALL 6 11.1 54%

MILLIMA & ROBERTN, INC.



MINNEAPOLIS TEACHERS' RETIREMENT FUND

Compilation of Recommended Changes

Salary Increase Assumption: From flat 6.5% to age-related table grading from
7.5% at youngest ages to 5.0% at oldest ages (see
Appendix A).

Payroll Growth Assumption: From 6.5% to 5.0%.

Retirement Assumption:

Basic (non 30-year): From 100% at 61 or older to age-related from 3%
to 75%.

Coordinated (non Rule-of-90): From 100% at 63 or older to age-related from 2%
to 75% (see page 3 of narative).

Annuitant and
Survivor Mortality:

From GA 71 Males with 8-year setback to:

Males - 1983 GAM (Males -4)
Females - 1983 GAM (Females -2)

Disabilty Mortality: From same as anuitant to 1977 Railroad Retirement
Board Moi;lity for Disabled Anuitats.

Active Mortality: From same as old anuitat mortality to new anu-

itat mortality setback two more years.

MILLIMAN & ROBERTON, INC.



MINNEAPOLIS TEACHERS' RETIREMENT FUND

Salary Increase Assumptions

........ CUllt Proposed ....

. 
Age Assumption . ..... . Assumption

-0 22 65% 7.50%
23 6.5 7.40
24 6.5 7.30
25 6.5 7.20

26 6.5 7.10
27 6.5 7.00
28 6.5 6.90
29 6.5 6.80

30 6.5 6.70
3 I 6.5 6.60
32 6.5 6.50
33 6.5 6.40
34 6.5 6.30

35 6.5 6.20
36 6.5 6.10
37 6.5 6.00
38 6.5 5.90
39 6.5 5.80

40 6.5 5.70
41 6.5 5.60
42 6.5 5.50
43 6.5 5.45
44 6.5 5.40

45 6.5 5.35
46 6.5 5.30
47 6.5 5.25
48 6.5 5.20
49 6.5 5.15

50 . 6.5 5.10
51 6.5 5.05
52 6.5 5.00
53 6.5 5.00
54 6.5 5.00

55+ 6.5 5.00

MILUMA & ROBERTSON, INC.
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2007 Standards



SteveD R.Baker, M.D.

T. Scott Bentley, A.S.A.

Gerald R. Bernstein, F.S.A.

Stephen D. Brik, F.S.A.

Brian 2. Brown, F.C-A.S,

Markj. Cain, F.C-A.S.

Snsan J. Comstock, F.S.A., F.C.A.S.
Timothy D. Courtney, A.S.A.
Thomas K. Cnsti, F.S.A.
Patrck J. Dunk, AS.A
Pamela J. Evan, A.S.A.

Daniel J. Flaber!)', F.C.A.S.
Steveu G. Hanon, A.S.A.
Richard H. Hanboldt, 'F.S.A.
Peggy L. Hanser, F.S.A.
Gregory N. Herrle, F.S.A.

Wiliam V. Hog-dn, KS.A.
Gar R. josephson, F.C.A.S.
Fra Kopenski,jr., A.S.A.
Kenneth E. Leinbach, F.S.A.
Mark E. Litow, F.S.A.
Elaine Magdy, A.S.A.
Sandra A. Mertes, F.S.A.
jamesC. Modaff, F.S.A.
Kenneth W. Ne"iionse, A.S.A.
David F. OgdeD, 'F.S.A.
Wtlam M. Pollock, F.S.A.
Kevi B. Robbin, F.C.A.S.

Robert L. Sanders, F.C.AS.
Steven J. Sherman, F.S.A.
john B. Snyder, F.S.A.

Lee H. Strte, F.S.A.

Peter G. Wick, A.CAS.
Roger A. Yard, A.C.A.S.

MILLIMA & ROBERTSON, INC.
Actuaes and Consnltants

Suite 400
15700 BluenlOund Road

Brookfield, Wisconsin 53005-6069
Telephone: 414/784-2250

Fax: 414/784-6388

Wendell Miliman, F.S.A. (1976)
Stuart A. Robertson. F.S.A.

Chairman Enier-Ius

PERSONAL & CONFIDENTIAL

March 7, 1995

Mr. Lawrence A. Martin
Executive Director
Minnesota Legislative Commission
on Pensions and Retirement

55 State Office Building
St. Paul, Minnesota 55155-1201

RE: Increased Benefit Multiplier for
State Patrol and Correctional Plans

Dear Larry:

As you requested, we have prepared cost estimates of a proposed increase in the
benefit multiplier for the MSRS - State Patrol and MSRS - Correctional plans.

The first attchment outlines the results under the State Patrol plan and reflects
the proposed changes in member and employer statutory contribution rates.

The second attchment outlines the results under the Correctional plan. This
exhibit does not reflect any change in the statutory contribution rates since none
were specifically proposed. We show these results assuming the eligibility
criteria are unchanged and assuming the eligibility criteria is expanded (long list
basis) as proposed in HF 947.

All calculations are prepared using July 1, 1994 data and the July 1, 1994
valuation assumptions.

Albany . Atta . Boston . Chcao . Ciciati . Dal . Denver . Haord . Housn
Indianlis · Ire . Los Aneles . M.-aukee . Mineali . New York . Om . Phidelphi . Phoe

Portd . St. Loui . Salt Lae City · San Diego · Sa Fracio . Sette . Tol,:yo . wagton, D.C.



PERSONAL & CONFIDENTIAL
Mr. Lawrence A. Martin
March 7, 1995
Page 2

Please call if you have any questions. Let me know if and when you wil want me to attend the
Commission meeting.

Best regards,~~~~/
Thomas K. Custis, F.S.A.
Consulting Actuary

TKC/bh

Enclosure

MILLIl\fA & ROBERTSON, INC.



legislative Proposal to Increase Benefit Multiplier
Under MSRS-State Patrol Plan

($000 omitted)

July 1, 1994
Current Status Revised Change

Payroll 41 ,462 41,462 °

Present Value Future Benefis
Active
Inactive
Total

237,733
125,240
362,973

250,897
125,240
376,137

13,164
°

13,164

Current Benefit Obligation

Active
Total

139,067 146,739 7,672
264,307 271,979 7,672

87,596 92,153 4,557Present Value Future Normal Costs

Actuarial Accrued Liabilty
Active
Total

Unfunded Actuarial Accrued Liabilty

150,137 158,744 8,607
275,377 283,984 8,607

262,570 262,570 0

12,807 21,414 8,607

Assets

Amortization
Period
Ending Date

26
07/01/2020

28
07/01/2023

3

Page 1 Miliman & Robertson, Inc. 03 :29 PM
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legislative Proposal to Increase Benefit Multiplier

Under MSRS-State Patrol Plan

($000 omitted)

July 1, 1994-

Current Status Revised Change

Required Contributions
Normal Cost
Supplemental Contribution
Expenses
Total

8,326
643
66

9,035

8,758
1,045

66
9,869

432
402

o
834

Normal Cost
Supplemental Contribution
Expenses
Total

20.08%
1.55%
0.16%

21.79%

21.12%
2.52%
0.16%

23.80%

1.04%
0.97%
0.00%
2.01%

Statutory Contributions
Employee
Employer
Total

3,524
6,169
9,693

3,586
6,344
9,930

62
175
237

Employee Rate
Employer Rate
Total

8.50%
14.88%
23.38%

8.65%
15.30%
23.95%

0.15%
0.42%
0.57%

Suffciency I (Defi.cency)
Actuarial Cost
Statutory Contributions

Suffciency I (Deficiency)

Actuarial Cost
Statutory Contributions

Sufficiency I (Deficiency)

9,035
9,693

658

9,869
9,930

61

834
237

(597)

21.79%
23.38%

1.59%

23.80%
23.95%

0.15%

2.01%
0.57%

-1.44%

Current Benefi Obligation

Actuarial Accrued Liabilty
Present Value Future Benefits
Current Assets
Current and Future Assets

264,307
275,377
362,973
262,570
376,089

271,979
283,984
376,137
262,570
377,419

7,672
8,607

13,164
o

1,330

Funding Ratios
Accrued Benefit
Accrued Liabilty
Projected Benefit

99.34%
95.35%

103.61%

96.54%
92.46%

100.34%

-2.80%
-2.89%
-3.27%

Page 2 Milliman & Robertson, Inc. 03:14 PM



legislative Proposal to Increase Benefit Multiplier

Under MSRS..Correctional Plan

($000 omitted)

July 1, 1994
Current Status Revised

Add long
list

--------------------- ---------------

Payroll 70,562 70,562 90,549

Present Value Future Benefits
Active
Inactive
Total

161,513
53,109

214,622

170,017
53,109

223,126

227,172
53,109

280.281

Current Benefit Obligation

Active
Total

78,357 82,603 115,601
131 ,466 135,712 168,710

61.920 64,567 81,774Present Value Future Normal Costs

Actuarial Accrued Liabilty
Active
Total

Unfunded Actuarial Accrued Liability

99,593 105,450 145,398
152,702 158,559 198,507

148,163 148,163 166,844

4,539 10,396 31,663

Assets

Amortization
Period
Ending Date

26
07/01/2020

28
07/01/2023

28
07/01/2023

Page 1 Millman & Robertson, Inc. 03:31 PM



legislative Proposal to Increase Benefit Multiplier

Under MSRS..Correctional Plan

($000 omitted)

July 1, 1994 Add long
Current Status Revised list
-------------------- ._-----_._------- _._-_._---------

Required Contributions
Normal Cost 7,632 7,964 10,538
Supplemental Contribution 226 494 1,503
Expenses 120 120 154
Total 7,978 8,578 12,195

Normal Cost 10.81% 11.29% 11.64%
Supplemental Contribution 0.32% 0.70% 1.66%
Expenses 0.17% 0.17% 0.17%
Total 11.30% 12.16% 13.47%

Statutory Contributions
Employee 3,458 3,458 4,437
Employer 4,424 4,424 5,677
Total 7,882 7,882 10,114

Employee Rate 4.90% 4.90% 4.90%
Employer Rate 6.27% 6.27% 6.27%
Total 11.17% 11.17% 11.17%

Sufficiency/ (Deficiency)
Actuarial Cost 7,978 8,578 12,195
Statutory Contributions 7,882 7,882 10,114
S uffcie n cy/(Deficie ncy) (96) (696) (2,081)

Actuarial Cost 11.30% 12.16% 13.47%
Statutory Contributions 11.17% 11.17% 11.17%
Sufficiency/ (Deficiency) -0.13% -0.99% -2.30%

Current Benefit Obligation 131,466 135,712 168,710
Actuarial Accrued Liabilty 152,702 158,559 198,507
Present Value Future Benefis 214,622 223,126 280,281
Current Assets 148,163 148,163 166,844
Current and Future Assets 212,753 212,730 248,618

Funding Ratios
Accrued Benefit 112.70% 109.17% 98.89%
Accrued Liability 97.03% 93.44% 84.05%
Projected Benefi 99.13% 95.34% 88.70%

Page 2 Millman & Robertson, Inc. 03:15 PM
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SAMPLE REPORT PRELIMINARY TO CONSOLIDATION

2007 Standards



VIRGINIA POLICE
BENEFIT ASSOCIATION

ACTUARIAL CALCULATIONS PRELIMINARY
TO CONSOLIDATION

March 20, 1996

MILUMAN & ROBERTSON, INC.



MILLIMA & ROBERTSON, INC.
Actuaries & Consultants

1111Crlli/iioliollr \V001)PO\\" MiLL/AlAN

Suite 400,15800 Bluemoiind Road, Brookfield, Wisconsin 53005-6069
Telephone: 414/784- 2250

Fax: 414/784-4116

March 20, 1996

Legislative Commission on
Pensions and Retirement

55 State Office Building
S1. Paul, Minnesota 55155

RE: Virginia Police Department Benefit Association

Commission Members:

Pursuant to your request, we have performed revised actuarial calculations preliminary to
consolidation for the Benefit Association as of Januar 1, i 995.

The results of our calculations are set forth in the following report as are the actuarial as-
sumptions upon which our calculations have been made. We have relied on the basic em-
ployee data and asset figures as submitted by the Public Employees Retirement Association.

On the basis of the foregoing, we hereby certify that, to the best of our knowledge and belief,
this report is complete and accurate and has been prepared in accordance with the require-
ments of Section 356.215, Minnesota Statutes, and the requirements of the Standards for
Actuarial Work, adopted by the Commission on September 20, 1989.

Respectfully submitted,

MILLIMAN & ROBERTSON, INC.

~.7,';:-"-'?
¿. .N-?

Thomas K. Custis, F.S.A., M.A.A.A.
Consulting Actuary

TKClbh

Albany, Atlanta, Boston, Chicago, Dallas, Denver, Hartford, Houston, Indianapolis, Irvine, Los Angeles, Milwaukee, Minneapolis, New York, Omaha,
Philadelphia, Phoenix, Portland, ME, Portland, OR, St. Louis, Salt Lake City, San Diego, San Francisco, Seattle, Tampa, Washington, D.C., Bermuda, Tokyo

\\f()ODRC1V: i'dILLI\lAN hlemhi:r Firm:: in Principal Citit'::' \\'cJrJdwiJ(.



REPORT PRELIMINARY TO CONSOLIDATION

The purpose of this report is to determine the initial additional municipal contribution

required by consolidating the Benefit Association with PERA Police and Fire (P&F) as

specified in Minnesota Statues, Chapter 353A.

The consolidation process provides the Benefit Association members and their beneficiar-

ies an opportuity to change their retirement benefit plan coverage by electing between

Benefit Association and P&F benefits. In order to evaluate the financial aspects of con-

solidation, the costs in Table i have been determined under three possible outcomes - all

individuals elect Benefit Association benefits (column 2), all individuals elect P&F bene-

fits (column 3) and each individual elects the benefit plan which has the greater total

benefit plan actuarial value(column 4).

Table 1 also compares the consolidation calculations to those found in the actuarial valua-

tion of the Benefit Association as of December 31, 1994, prepared by Gabriel, Roeder,

Smith & Company. Table 2 shows a summary of the data and lists the major assumptions.

Whenever a retired member or the retired member's surviving spouse elects P&F benefits,

the reserve for that benefit must be transferred to the Minnesota Post-retirement Investment

Fund (MPRIF). The amount to be transferred if all benefit recipients who are eligible for

MPRIF elect P&F benefits is $3,127,835, which is less than the market value of assets on

December 31,1994.

Current benefit recipients who are not eligible for MPRIF wil be paid directly by PERA.

Their benefits wil be escalated by the same percentage that applies to MPRIF anuitants;

however, no funds are required to be transferred to MPRIF.

Although the costs shown in Table 1 represent an appropriate range of estimates available

today, the costs are subject to change in future years following the consolidation. The true

cost of any pension plan is not completely determined until the last benefit payment has

been made to the last benefit recipient. Prior to that date, annual budgets are determined by

making assumptions regarding future experience.

MILUMA & ROBERTSON, INC. Page 1



Each year in the future following consolidation, municipal costs will be redetemiined

based on the elections made by members and beneficiaries and will consist of the follow-

ing components:

Regular Contributions (line 8): A variable cost which will depend on the compensation

of members still active.

Additional Contributions (line 7): A fixed cost which is an annual amount required to

amortize the initial unfunded consolidation actuarial liabilty shown in column 4 of Table 1

by December 31 of the year 2010. In this particular case, the additional contributions are

equal to $0.

EXDerience Contributions (undeterminable at this time): A variable cost which wil- ... . . . . .
depend on actual experience. Any actuarial gains will reduce futue contributions and

actuarial loss wil increase future contributions.

R:ICLlENTi06MPCIREPORTSI VIRGlNIA.OOl

MILLlM.AN & ROBERTSON, INC.
Page 2



TABLE i
Virginia Policemen's Benefi Association

ACTUARIAL CALCULATIONS

Prior Valuation
Relief

Association .~~
(1)

___~. Election of Benefits Under the Consolidation
All Elect All Elect All Elect

Relief Association rERA P&F Greater Value(2) (3) (4)
Date ofCalculalÍons 12/31/94

Normal Cost 86,306

12/31194 12131/94 12/31/94

$6,031,602 $5,505,100 $6,108,047

5,464,478 4,924,208 5,520,859

53,881 55,331 55,980

Actuarial Present Value of Projected Benefits $7,124,101

Actuarial Accrued Liabilty 6,093,523

IlllUlltÌl:LIiJ1LMikipaliy.Ciltriutlim.s
(before adjustment for state aid)

i. Actuarial Present Vallie of Projected Benefits $7,124,101 $6,031,602 $5,505,100 $6,108,04 7

NA 273,656 264,273 270,748

NA 410,484 396,409 406,122

6,396,519 6,396,519 · 6,396,519 .. 6,396,519 ·

NA NA 0 NA

(38,374) ** 0 0 0

0 ° 0 0

60,212 *** 39,331 38,016 38,016

60,212 39,331

Loi:
38,016

.J
NA NA NA

2. Present Value ofFiitiire Member Contributions

3. Present Value ofFiiture Regiiiar Municipal Contributions

4. Market Vallie of Assets

5. Minimum ContriblllÍon Reqiiired to Fund MPRlF Benefits

6. Unfunded Amoiint to be Amortized (1-2-34)

7. AddilÍonal Municipal Contribution (6 amortized by 2010)

8. Regular Municipal Contribution

9. Total Municipal Contribution (7+8)

J O. Siippiemental Contribution Required (5-9 not less tlan $0)

* Equal to market value reported by Virginia Policemen's and assuming no changes by the State Board of Investments.

** Based on the Actuarial Accrued Liability less the Actuarial Value of Assets of$6,131,897.

*** Equals the Employer Normal Cost.

MILLIMA & ROBERTSON, INC.



TABLE 2
Virginia Policemen's Benefit Association

ACTUARIAL CALCULATIONS

NUMBER IN PLAN

Active Members

Deferred Former Members

Retired Members and Beneficiaries

MEMBER CONTRIBUTION

Percentage

Compensation Base

Contribution

MUNICIPAL CONTRIBUTION

Percentage

Compensation Base

Contribution

INTEREST
- Before Retirement

- After Retirement

SALARY INCREASE

POST-RETIREMENT BENEFIT INCREASE

RETIREMENT AGE/SERVICE

OTHER ASSUMPTIONS

BENEFITS

Relief
Association

(I)

8

o

18

8.0%

326,177

26,094

18.5%

326,177

60,212

5.0%

5.0%

3.5%

3.5%

58/20

Per Virgini~ Policemen's
Benefit

Association

Per Virginia Policemen's
Benefit

Association

Consolidated Calculation
All Elect All Elect

Relief Association PERA P&F(2) (3)

8 8

° o

18 18

7.6% 7.6%

345,013 333,473

26,221 25,344

11.4% 11.4%

345,013 333,473

39,331 38,016

8.5% 8.5%

8.5% 5.0%

graded rates graded rates

5.0% N/A

58/20 60/3

Per PERA P&F
Recommended

New Assumptions

Per PERA P&F
Recommended

New Assumptions

Per Virginia Policemen's
Benefit

Association

Per PERA P&F
Report

MILLIMA & ROBERTSON, INC.



APPENDIX F

SAMPLE ACTUARIAL VALUATION REPORT FOR

RELIEF ASSOCIATION CONSOLIDATION ACCOUNTS

2007 Standards



TABLE 3-165

A VERAGE ANNUAL EARNINGS

Years of Service 

Age ..1 1-4 5-9 10- 1 4 15- 19 20-24 25-29 30+ ALL
..25 0 0 0 0 0 0 0 0 0

25-29 0 0 0 0 0 0 0 0 0
30-34 0 0 0 0 0 0 0 0 0
35-39 0 0 0 0 0 0 0 0 0
40-44 0 0 0 0 40,880 0 0 0 40,880
45-49 0 0 0 0 35,871 0 0 0 35,871
50-54 0 0 0 0 36,1 i 9 37,767 36,986 43,627 38,625
55-59 0 0 0 0 0 35,809 37,502 41,611 39,629
60~64 0 0 0 0 0 0 0 48,688 48,688
65+ 0 0 0 0 0 0 0 0 0
ALL 0 0 0 0 37,623 36,78S 37,244 44,306 40,520

PRIOR FISCAL YEAR EARGS (I DOLLA) BY YEAR OF SERVICE
Age

All

1-4 5-9 10-14
o 0.... 0

15- 1 9

112,869

2~-24 ....... /:5~29

73,5)6....74;488
30+ ......i'LL.

26S,836 ...S26,7.6Q
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Age

.:50
50-54

55-59
60-64

65-69
70-74

75-79
80-84
85+

ALL

ALBERT LEA FIRE CONSOLIDATION ACCOUNT
TABLE 4-165

25+

o
o

o
o

ALL

o
i

.:1 5-9

TOTAL ANNUAL BENEFIT (ACTUAL DOLLARS) BY YEARS RETIRD

A VERAGE ANNUAL BENEFIT

YEARS RETIRD
.: 1 i -4 5-9 10- 1 4 i 5- i 9 20-24

0 0 0 0 0 0
0 26,711 0 0 0 0

0 23,482 0 0 0 0
0 0 0 0 0 0

0 0 0 24,455 22,373
0 0 0 30,31 8 0

0 0 0 0
0 0 0 0
0 0 0 0

27,973

Age

All

1-4 10-14 15-19
139,865 ..44,746o

20-24 25+
i9;:3~i? .. .0\

MIll & ROBEKN, INC.

..ALL.
á91,()~2
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ALBERT LEA FIRE CONSOLIDATION ACCOUNT
TABLE 5-165

SURVIVORS AS OF JUNE 30, 1996

YEARS SINCE DEATH
Age ..1 1-4 5-9 1 0- i 4 i 5- i 9 20-24
.:50 0 0 0 0 0 0

50-54 0 0 0 0 0 0

55-59 0 0 0 0 0 0
60-64 0 0 0 0 i 0

65-69 0 0 0 0 0 0
70-74 0 0 0 0 1 1

75-79 0 0 0 0 0
80-84 0 0 0 0 0
85+ 0 0 0 0 0

ALL 0 0 0 0

25+ ALL ...o 0o 0o 0.or..
o
o

6

AVERAGE ANNUAL BENEFIT

YEAR SINCE DEATH
Age g 1-4 5-9 10- 14 15-19 20-24 25+
.:50 0 0 0 0 0 0 0

50-54 0 0 0 0 0 0 0
55-59 0 0 0 0 0 0 0
60-64 0 0 0 0 Ii ,930 0 0
65-69 0 0 0 0 0 0
70-74 0 0 0 0 12,772 0

75- 79 0 0 0 0 0
80-84 0 0 0 0 0
85+ 0 0 0 0 0

0

1-4

TOTAL ANAL BENEFIT (ACTUAL DOLLARS) BY YEAR SINCE DEATH

10- l 4

o

Age

,"All
.. i

.'. 0..:.

5-9

o

15- 1 9
,. ,,'., -,- ".. q

'24702: -::,.'._.';'- ",:: ~~~~¡s.... ...................l:;ns....................................i~Jø~...........
o

MIllMA &= ROBERSON, INC.
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TABLE 6-165
ALBERT LEA FIRE CONSOLIDATION ACCOUNT

DISABILITY RETIREMENTS AS OF JUNE 30,1996

Age

.:50
50-54

55-59 0 0 0 0 0 0 0
60-64 0 0 0 0 0 0 0

65-69 0 0 0 0 0 0 0
70-74 0 0 0 0 0 0 0

75-79 0 0 0 0 0 0
80-84 0 0 0 0 0 0
85+ 0 0 0 0 0 0

ALL 0 0 0 0 0 0

AVERAGE ANNUAL BENEFIT

YEARS DISABLED
Age .:1 l-4 5-9 10- 1 4 1 5-19 20-24 25+
.:50 0 0 0 0 0 0 0

50-54 0 0 0 0 0 0 0

55-59 0 0 0 0 0 0 0
60-64 0 0 0 0 0 0 0

65-69 0 0 0
70-74 0 0 0

75-79 0 0 0
80-84 0 0 0
85+ 0 0 0

ALL 0 0

Age

All
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Albert Lea Fire Consolidation Account
TABLE 7-165

Reconciliation Of Members

Actives

Terminated
Deferred

Retirement
Other

Non-Vested

A ON JUE 30, 1995

B. ADDITIONS

C. PELETIONS
1. Service Retirement
2. Disabilty

3. Death-Surivor
4. Death-Other

5 . Terminated - Deferred
6. Terminated - Refund
7. Terminated - Other Non-Vested
8. Returned as Active

13

o

o o

Vested
Non-Vested

o
o
o
o
o
o
o

o

o

13

o

0 0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0 0
D. DATA ADJUSTMENTS

E. TOTAL ON JUE 30,1996 13 o o

Recipients
Retirement
Annuitants Disabled Surivors

13 0 5

0 0 I

0 0 0
(l ) 0 0
0 0 0
0 0 0

0 0 0

12 0 6

A. ON JU 30, 1995

B. ADDITIONS

C. DELETIONS
1. Service Retirement
2. Death

3. Anuity Expired

4. Retued as Active

D. DATA ADJUSTMENTS

E. TOTAL ON JUE 30, 1996
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Albert Lea Fire Consolidation Account

Actuarial Balance Sheet
(actual dollars)

JULY 1, 1996

A. CURRNT ASSETS (1.71% of Table 1, F6)

B. EXPECTED FUTURE ASSETS

1.. Present Value of Employee Contrbutions
2. Present Value of Regular Municipal Contributions
3. Present Value of Additional Municipal Contrbutions
4. Total Expected Future Assets

C. TOTAL CURRNT AND EXPECTED FUTURE ASSETS

D. CURRNT PENSION BENEFIT OBLIGATIONS

1. Retirees and Beneficiaries Curently Receiving Benefits
and Terminated Employees Not Yet Receiving Benefits

2. Curent Employees

a. Accumulated Employee Contrbutions
Including Allocated Investment Income*

b. Employer-Financed Vested
c. Employer-Financed Nonvested

d. Total

3. Total Pension Benefit Obligation

E. EXPECTED FUTU PENSION BENEFIT OBLIGATION

F. TOTAL CURRNT AN EXPECTED FUTURE PENSION
BENEFIT OBLIGATION

$575,222

3,670,469
491,041

G. CURNT UNFUNED ACTUARIAL LIAILITY (D3-A)

H. CURRNT AND FUTURE UNUNED ACTUARAL LIABILITY (F-C)

*Estimated

MIllMA &= ROBElN, INC.

TABLE 8-165

$12,882,931

$169,206
253,808

(3,658,063)
($3,235,049)

$9,647,882

$4,226,194

$4,736,732

$8,962,926

$684,956

$9,647,882

($3,920,005)

$0
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Alben Lea Fire Consolidation Account

Entry Age Normal Cost Calculations
(actual dollars)

A. DETERMINA nON OF ACTUARAL
ACCRUED LIABILITY (AAL)

1. Active Members
a Elected PERA Police and Fire
b. No Election (Greater Value)
c. Tota

2. Former Members
a. Elected PERA Police and Fire
b. No Election (Greater Value)
c. Total

3. Benefit Recipients

a. Elected PERA Police and Fire*
b. Elected Relief Association
c. Total

4. Tota
a. Elected PERA Police and Fire*
b. Elected Relief Association
c. No Election (Greater Value)

d. Total

JULY 1, 1996

Number
of

Paricipants

13

18

o
18

24
o
7

31

Present Value
of Projected

Benefits

6 $2,060,290
3,361,398.

$5,421,688

TABLE 9-165

Actuaal
Accrued

Liabilties

$1,784,807
3,138,578

$4,923,385

$0
°

$0

$4,226, i 94

°
$4,226,194

$6,011,001
o

3,138,578
$9,149,579.

B. DETERMINATION OF UNFUNDED ACTUARIAL ACCRUED LIABILITY (UAA)

1. AAL (A4)
2. Curent Assets (1.71% of Table I,F6)

3. UAA (BI-B2)

C. NORMAL COST

* Includes MPRIF Reserves of $4,069,787

MIMA & ROBERN, INC.

o
o
°

o
°

$0

$4,226,194
o

$4,226,194

$6,286,484
o

3,361,398
$9,647,882

$9,149,579
12,882,931

($3,733,352)

$128,043
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Albert Lea Fire Consolidation Account
TABLE 10-165

Net Actuarial Loss (Gain)

(actual dollars)

JULY 1, 1996

A. ACTUARIAL PRESENT V ALUE OF PROJECTED BENEFITS (Table 9-165)
1. Elected PERA Police and Fire
2. Elected Relief Association
3.. No Election (Greater Value)
4. Tota

$6,286,484
o

3,361,398
$9,647,882

B. PRESENT VALUE OF FUTURE EMPLOYEE CONTRIBUTIONS
1. Elected PERA Police and Fire
2. No Election (Greater Value)
3. Total

$112,301
$56,905

$169,206

C. PRESENT VALUE OF FUTURE REGULAR MUNICIPAL CONTRIBUTIONS
1. Elected PERA Police and Fire
2. No Election (Greater Value)
3. Total

$168,451
$85,357

$253,808

D. CURRNT VALUE OF TOTAL ASSETS (1.71% of Table 1, F6) $12,882,931

E. PRESENT VALUE OF FUTURE ADDITIONAL MUCIPAL CONTRIBUTIONS
1. Initial contribution - Amortized Through December 31, 2010 $193,508
2. 15 year ituortization of prior years' loss (gain) (2,741,660)

(Table 11, B.2.b + B.2.c + B.2.d + B.2.e+B.2.f + B.2.g + B.2.h)3. Total ($2,548,152)
F. LOSS (GAI) (A-B-C-D-E)

($1,109,911)

G. ANALYSIS OF LOSS (GAI
1. MPRIF Mortlity
2. PERA Benefit Election
3. Additional Contrbutions Made
4. Other

5. Tota

($51,273)
o

(313,815)
(744,823)

($1,109,911)

(128,314)
H. 15 YEAR AMORTIZATION OF LOSS (GAI)
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'Albert Lea Fire Consolidation Account

Determination of Statutory Contributions
(actual dollars)

JULY 1, 1996

A. EMPLOYEE CONTRlBUTIONS

B. EMPLOYER CONTRlBUTIONS

(Before Adjustment For State Aid)

1. Regular municipal contribution

2. Additional municipal contribution

Date
Established

a. Initial
b. 07/01/88
c. 07/01/89
d. 07/01/90
e. 07/01/91
f. 07/01/92
g. 07/01/93
h. 07/01/94,
1. 07/01/95
J. 07/01/96

k. Total

Current
Balance

$193,508
$0
$0
$0
$0
$0
$0

($1,526,325)
($1,215,335)
($1,109,911)

($3,658,063)

C. ESTIMA TED TOTAL STATUTORY CONTRlBUTION

'" Estimated based on prior years! payroll

'" 01 Contribution is assumed to be paid on December 3 1, 1996

MILLMA & ROBERSON, INC.

Percent of
Payroll

7.60%

1 1.40%

Last
Payment

12/3112010
12/31/2002
12/31/2003
12/31/2004
12/31/2005
12/31/2006
12/31/2007
12/3 1/2008
12/3 1/2009
12/3112010

TABLE 11.165

Dollar
Amount

$40,035 *

$60,052 *

Payment
Amount'" '"

$22,371
$0
$0
$0
$0
$0
$0

($190,525)
($145,661)
($128,314)

($442,129)

($342,042)
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PLAN SPECIFIC ACTUARIAL VALUATION ASSUMPTIONS

2007 Standards



Interest:

TABLE 12

State Employees Retirement Fund

Summary of Actuarial Assumptions and Methods

Pre-Retirement: 8.5% per anum
Post-Retirement: 5.0% per anum

Salary Increases:

Mortality:

Retirement Age:

Separation:

Disability:

Exenses:

. Reported salar at valuation date increased according to the

rate tale below to curent fiscal year and anualy for each
futue yea. Prior fiscal year salar is anuaized for new
Members.

Pre-Retirement:
Male -

Female -

1983 Group Anuity Mortity Table for
males setback four years.
1983 Group Anuity Mortlity Table for
females set back two years.

Post-Retirement:
Mae - 1983 Group Anuity Mortlity Table for

maes.
Female - 1983 Group Annuity Mortlity Table for

females.

Post-Disabilty:
Male -
Female -

Combined Anuity Mortlity Table
Combined Anuity Mortlity Table

Graded raes beginnng at age 58 as shown in rate table.
Members who have atted the highest assumed retirement age
will retire in one year. In addition, 25% of Members are
assumed to retie each year that they are eligible for the Rule of
90.

Graded rates based on actul expenence developed by the
June 30, i 97 i expenence analysis. Rates are shown in rate
table.

Rates adopted by MSRS as shown in rate table.

Pnor yea admstation expenses expressed as a percentage of
prior yea payroll.
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Return of

Contributions:

Famüy Composition:

Soci Security:

Benef Increases
After Retirement:

Specia Consideration:

Actuarial Cost Method:

Asset Valuation Method:

Payment on the
Unfunded Actuarial
Accrued Liability:

TABLE 12
(Continued)

All employees withdrawing after becoming eligible for a
deferred benefit tae the larger of their contributions accumu-
lated with interest or the value of their deferred benefit.

85% of Members are assumed to be maried. Female is thee

years younger th male.

N/A

Payment of earngs on retired reserves in excess of 5%
accounted fQr by 5% post-retirement assumptions.

Maried. Members assumed to elect subsidized joint and
surivor form of anuity as follows:

Males - 25% elect 50% J&S option
45% elect 100% J&S option

Females - 5% elect 50% J&S option
5% elect 100% J&S option

Entr Age Normal Actuial Cost Method with normal costs

expressed as a level percentage of earngs. Under ths
method, Actual Gains (Losses) reduce (increase) the
Unfded Actual Accrued Liabilty.

Cost Value plus one-thd Unrealizd Gains or Losses.

A level percentage of payroll each year to the sttutory
amortiztion dae assi.ing payroll increases of 5% per

anum.
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TABLE J2
(Continued)

State Employees Retirement Fund

Summary of Actuarial Assumptions and Methods

Separation Expressed as Number of Occurrences Per 10,000:

Preretirement
Death Withdrawal Disabiltv Retirement

Salary
Age Male Female Male Female Male Female Male Female Increases
50 25 14 320 470 14 10 0 0 5.5%
51 28 15 300 440 16 12 0 0 5.4384
52 31 16 280 410 20 14 0 0 5.3776
53 35 18 260 390 24 16 0 0 5.3167
54 39 19 240 360 28 20 0 0 5.2826

55 43 21 210 330 34 24 0 0 5.25
56 48 23 170 290 40 30 0 0 5.25
57 52 25 140 230 46 36 0 0 5.25
58 57 28 90 170 56 44 50 50 5.25
59 61 31 40 90 66 52 50 50 5.25

60 66 34 0 0 76 62 150 150 5.25
61 71 38 0 0 90 74 150 150 5.25
62 77 42 0 0 110 88 500 500 5.25
63 84 47 0 0 136 104 350 350 5.25
64 92 52 0 0 174 122 1, 100 1,100 5.25

65 101 58 0 0 0 0 10,000 10,000 5.25
66 111 64 0 0 0 0 0 0 5.25
67 124 71 0 0 0 0 0 0 5.25
68 139 78 0 0 0 0 0 0 5.25
69 156 87 0 0 0 0 0 0 5.25

70 176 97 0 0 0 0 0 0 5.25
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TABLE 12

State Patrol Retirement Fund

Summary of Actuarial Assumptions and Methods

Interest: Pre-Retirement: 8.5% per anum

Post-Retirement: 5.0% per anum

Salary Increases: Reported salar at Valuation Date increased 6.5% to current
fiscal year and 6.5% anually for each future year.

Mortality: Pre-Retirement:
Male -
Female -

1971 Group Anuity Mortlity Table

1971 Group Anuity Mortlity Table male

rates set back eight years

Post-Retirement:
Male - Same as above
Female - Same as above

Post-Disabilty:
Male -
Female -

Same as above
Same as above

Retirement Age: Age 58 for State Troopers and for State Police Officers hired
after June 30, 1961 or age 63 for State Police Offcers hired
before July I, 1961. If Over assumed retirement age, one

year from the valuation date.

Separation: Graded rates sting at .03 at age 20 and decreasing to .005
at age 45-49 and .02 for ages 50-54. Adopted 1984.

Disability: Rates adopted by MSRS as shown in rate table.

Administrative and
Investment Expenses:

Pnor year expenses expressed as percentage of pnor year
payroll.

Return of Contributions: All employees withdrawig after becoming eligible for a
deferred benefit tae the larger of their contributions accumu-
lated with interest or the value of their deferred benefit.
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Family C011Zposition:

Social Security:

Beneft Increases
After _Retirement:

Special Consideration:

Actuarial Cost Method:

Asset Valuation Method:

Payment on the
Unfunded Actuarial
Accrued Liahility:

TABLE 12
(Continued)

i 00% of Members are maried. Female is thee years youn-
ger than male. Each Member is assumed to have two
children whose ages are dependent upon the Member's age.
Assumed first child is born at Member's age 28 and second
child is born at Member's age 31.

N/A

Payment of earings on retired reserves in excess
of 5% accounted for by 5% post-retirement assumptions.

Mared Members assumed to elect subsidized joint and
surivor form of anuity as follows:

Males - 25% elect 50% J&8 option
25% elect 100% J&S option

Females - 5% elect 50% J&8 option
5% elect 100% J&S option

Entr Age Normal Actuarial Cost Method based on eargs
and the date the employee entered the plan is applied to all
plan benefits. Under ths method, Actuanal Gains (Losses)

reduce (increase) the Unfuded Actuarial Accrued Liabilty.

Cost Value plus one-thrd Unrealizd Gains or
Losses.

A level percentage of payroll each year to the statutory
amortization date assuming payroll increases of 6.5% per
anum.
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TABLE 12
(Continued)

State Patrol Retirement Fund

Summary of Actuarial Assumptions and Methods

Separation Expressed as Number of Occurrences Per 10,000:

Death Withdrawal Disabilty Retirement

Age Male Female Male Female Male Female Male Female

20 5 4 300 300 4 4 0 0
21 5 4 290 290 4 4 0 0
22 5 4 280 280 5 5 0 0
23 6 4 270 270 5 5 0 0
24 6 4 260 260 6 6 0 0

25 6 5 250 250 6 6 0 0
26 7 5 240 240 6 6 0 0
27 7 5 230 230 7 7 0 0
28 7 5 220 220 7 7 0 0
29 8 5 210 210 8 8 0 0

30 8 5 200 200 8 8 0 0
31 9 6 190 190 9 9 0 0
32 9 6 180 180 9 9 0 0
33 10 6 170 170 10 10 0 0
34 10 7 160 160 10 10 0 0

35 11 7 150 150 11 II 0 0
36 12 7 140 140 12 12 0 0
37 13 8 130 130 13 13 0 0
38 14 8 120 120 is 15 0 0
39 15 9 no 110 16 16 0 0

40 16 9 100 100 18 18 0 0
41 18 10 90 90 20 20 0 0
42 20 10 80 80 22 22 0 0
43 23 11 70 70 24 24 0 0
44 26 12 60 60 26 26 0 0

45 29 13 50 50 29 29 0 0
46 33 14 50 50 32 32 0 0
47 38 15 50 50 36 36 0 0
48 42 16 50 50 41 41 0 0
49 47 18 50 50 46 46 0 0
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State Patrol Retirement Fund

TABLE 12
(Continued)

Summary of Actuarial Assumptions and Methods

Separation Expressed as Number of Occurrences Per 10,000:

Death Withdrawal Disabilty Retirement

A~e Male Female Male Female Male Female Male Female

50 53 20 200 200 50 50 0 0
51 59 23 200 200 57 57 0 0
52 65 26 200 200 64 64 0 0
53 71 29 200 200 72 72 0 0
54 78 33 200 200 80 80 0 0

55 85 38 0 0 88 88 0 0
56 93 42 0 0 98 98 0 0
57 100 47 0 0 108 108 0 0
58 109 53 0 0 118 118 10,000 10,000
59 119 59 0 0 129 129 0 0

60 131 65 0 0 141 141 0 0
61 144 71 0 0 154 154 0 0
62 159 78 0 0 167 167 0 0
63 174 85 0 0 0 0 0 0
64 192 93 0 0 0 0 0 0

65 213 100 0 0 0 0 0 0
66 236 109 0 0 0 0 0 0
67 263 119 0 0 0 0 0 0
68 292 131 0 0 0 0 0 0
69 324 144 0 0 0 0 0 0

70 361 159 0 0 0 0 0 0
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TABLE 12

Correctional Employees Retirement Fund

Summary of Actuarial Assumptions and Methods

Interest: Pre-Retirement: 8.5% per anum
Post-Retirement: 5.0% per anum

Salary Increases: Reported salar at valuation date increased 6.5% to current
fiscal year and 6.5% anually for each future year. Prior
fiscal year salar is anualized for new Members.

Mortality: Pre-Retirement:
Male -
Female -

1971 Group Anuity Mortality Table
1971 Group Anuity Mortality Table male
rates set back 8 years

Post-Retirement:
Male - Same as above
Female - Same as above

Post-Disabilty:
Male -
Female -

Combined Anuity Mortlity Table
Combined Anuity Mortality Table

Retirement Age: Age 58 or if over age 58, one year from valuation date.

Separation: Graded rates based on actual experience developed by the
June 30, 1971 expenence analysis. Rates are shown in rate
table.

Disability: Rates adopted by MSRS as shown in rate table.

Administrative and
Investment Expenses:

Prior year administration expenses expressed as percentage of
prior year payrolL.

Return of

Contributions:
All employees withdrawig afer becoming eligible for a
deferred benefit tae the larger of their contnbutions accumu-
lated with interest or the value of their deferred benefit.
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Family Composition:

Social Security:

Benefit Increases
After Retirement:

Special Consideration:

Actuarial Cost Method:

Asset Valuation Method:

Payment on the
Unfunded Actuarial
Accrued Liability:

TABLE 12
(Continued)

85% of Members are assumed to be maried. Female is thee

years younger than male.

Based on the present law and 6.5% salar scale. Only

earings history while in state service is used. Futue Social
Secunty benefits replace the same proportion of salar as at

present.

Payment of eargs on retired reserves in excess
of 5% accounted for by 5% post-retirement assumptions.

Maried Members assumed to elect subsidized joint and
survivor form of anuity as follows:

Males - 25% elect 50% J&S option
25% elect 100% J&S option

Females - 5% elect 50% J&S option
5% elect 100% J&S option

Entr Age Normal Actuaral Cost Method with normal costs
expressed as a level percentage of earings. Under ths
method, Actuarial Gains (Losses) reduce (increase) the
Unfuded Actuarial Accrued Liabilty.

Cost Value plus one-third Unrealized Gains or Losses.

A level percentage of payroll each year to the statutory
amortization date assumng payroll increases of 6.5%
per anum.
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TABLE 12
(Continued)Correctional Employees Retirement Fund

Summary of Actuarial Assumptions and Methods

Separation Expressed as Number of Occurrences Per 10,000:

Death Withdrawal Disabilty Retirement
Aee Male Female Male Female Male Female Male Female

20 5 4 2,400 3,700 0 0 0 0
21 5 4 2,250 3,550 0 0 0 0
22 5 4 2,080 3,390 0 0 0 0
23 6 4 1,920 3,230 0 0 0 0
24 6 4 1,760 3,070 0 0 0 0

25 6 5 1,600 2,910 0 0 0 0
26 7 5 1,470 2,750 0 0 0 0
27 7 5 1,340 2,600 0 0 0 0
28 7 5 1,230 2,430 0 0 0 0
29 8 5 1,130 2,270 0 0 0 0

30 8 5 1,040 2,120 2 0 0 0
31 9 6 950 1,970 2 0 0 0
32 9 6 890 1,820 2 0 0 0
33 10 6 830 1,680 2 0 0 0
34 10 7 770 1,540 2 0 0 0

35 ii 7 720 1,410 2 I 0 0
36 12 7 680 1,300 2 1 0 0
37 13 8 640 1,190 2 1 0 0
38 14 8 600 1,090 2 1 0 0
39 15 9 560 1,000 2 2 0 0

40 16 9 530 920 2 2 0 0
41 18 10 500 850 2 2 0 0
42 20 10 480 780 2 4 0 0
43 23 ii 460 720 3 4 0 0
44 26 12 430 680 3 4 0 0

45 29 13 410 630 3 5 0 0
46 33 14 390 590 5 6 0 0
47 38 15 370 560 7 7 0 0
48 42 16 350 530 9 7 0 0
49 47 18 340 500 ii 10 0 0
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Correctional Employees Retirement Fund

TABLE 12 ,
(Continued)

Summary of Actuarial Assumptions and Methods

Separation Expressed as Number of Occurrences Per 10,000:

Death Withdrawal Disabilty Retirement

Age Male Female Male Female Male Female Male Female
50 53 20 320 470 14 10 0 0
51 59 23 300 440 16 12 0 0
52 65 26 280 410 20 14 0 0
53 71 29 260 390 24 16 0 0
54 78 33 240 360 28 20 0 0

55 85 38 210 330 34 24 0 0
56 93 42 170 290 40 30 0 0
57 100 47 140 230 46 36 0 0
58 109 53 90 170 56 44 10,000 10,000
59 li9 59 40 90 66 52 0 0

60 131 65 0 0 76 62 0 0
61 144 71 0 0 90 74 0 0
62 159 78 0 0 liO 88 0 0
63 174 85 0 0 136 104 0 0
64 192 93 0 0 174 122 0 0

65 213 100 0 0 0 0 0 0
66 236 109 0 0 0 0 0 0
67 263 ll9 0 0 0 0 0 0
68 292 l31 0 0 0 0 0 0
69 324 144 0 0 0 0 0 0

70 361 159 0 0 0 0 0 0
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Legislators Retirement Fund

TABLE 12

Summary of Actuarial Assumptions and Methods

GENERAL

Interest: Pre-Retirement: 8.5% per anum
Post-Retirement: 5.0% per anum

. Salary Increases: The statutory salar rate as prescnbed in Chapter 345, Aricle
I, Sec. 28, through Janua 1, 1996 and 6.5% per year
thereafter. Per diem payments were assumed to remain
constant each year in the futue.

Mortality: Pre-Retirement:
Male -
Female -

1971 Group Anuity Mortity Table

1971 Group Anuity Mortity Table male

rates set back eight years

Post-Retirement:
Male - Same as above
Female - Same as above

Post-Disabilty:
Male - NIA
Female - NI A

Retirement Age: Age 62 or if over age 62, one year from valuation date.

Separation: Rates based on years of service.

Year House

I
2
3
4
5

6
7
8

MILUMA & ROBERN, INc.

0%
30

o
20

o
10
o
5

Senate

0%
o
o

25
o
o
o

10
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Disahility:

ExpelZses:

Retum of

Contrihutions:

Family CompositiolZ:

Social Security:

BelZefit Iizcreases
After RetiremelZt:

Special Consideration:

Actuarial Cost Method:

Asset Valuation Method:

Payment 011 the
Unfunded Actuarial
Accrued Liability:

TABLE 12
(Continued)

None

Prior yea administration expenses expressed as percentage

of pnor year payrolL.

All employees withdrawing afer becoming eligible
for a deferred benefit were assumed to tae the larger of
their contnbutions accumulated with interest or the value
of their deferred benefit.

85% of Members are assumed to be maried. Female is

three yeas younger than male. Each Member may have
up to tvlO dependent children depending on Member's age.
Assumed first child born at Member's age 28 and second
child born at member's age 31.

N/A

Payment of earngs on retired reserves in excess
of 5% accounted for by 5% post-retirement assumptions.

Per diem payments for regular and special sessions were
included in salar. The anua amount of per diem that is
recognd in this valuation is $4,800 per Member. Ths is
based on $48 per day times. an average session of 100
days.

Entr Age Normal Actuaial Cost Method based on

eargs and the date the employee entered the plan is
applied to all plan benefits. Under this method, actuaral
Gais (Losses) reduce (increase) the Unfded Actuaral
Accrued Liabilty.

Cost Value plus one-third Unrealized Gains or losses.

A level percentage of payroll each year to the
sttutory amortization date assuming payroll

increass of 6.5% per anum.
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Interest:

TABLE 12

Elective State Officers Retirement Fund

Summary of Actuarial Assumptions and Methods

Salary Iiecreases:

Mortality:

Retirement Age:

Separation:

Disability:

Pre-Retirement: 8.5% per anum

Post-Retirement: 5.0% per anum

The sttutory salar rate as prescribed in Chapter 345, Aricle I, Sec. 28,

though Janua 1, 1996 and 6.5% per year thereafter.

Pre-Retirement:
Male -
Female -

Post-Retirement:
Male -
Female -

Post-Disabilty:
Male -
Female -

1971 Group Anuity Mortity Table

1971 Group Anuity Mortality Table male rates
set back 8 years

Same as above
Same as above

N/A
N/A

Age 62 or if over age 62, one year from valuation date.

Rates based on years of service:

None

Year Rate1 0%2 03 04 505 06 07 08 50

MIILMA & ROERN, INC.
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Expenses:

Return of

Coiitributions:

Family Composition:

Socia.Security:

Beneft Increases
After Retirement:

Actuarial Cost Method:

Asset Valuation Method:

Paymeiit on the
Unfunded Actuarial
Accrued Liability:

TABLE 12
(Continued)

Prior year administration expenses expressed as percentage of
prior year payroll.

All employees withdrawing afer eight years of service
were assumed to leave their contnbutions on deposit and receive
a deferred anuitat benefit.

85% of Members are assumed to be maried. Female is thee

years younger than male. Each Member may have up to two
dependent children depending on the Member's age. Assume
first child born at Member's age 28 and second child born at
Member's age 3 L

N/A

Payment of earngs on retired reserves in excess
of 5% accounted for by 5% post-retirement assumptions.

Entr Age Normal Actuarial Cost Method based on earings and
the date the employee entered the plan is applied to all plan
benefits. Under this method, Actual Gains (Losses) reduce

(increase) the Unfuded Actuaral Accrued Liability.

Cost Value plus one-thrd Unrealized Gains or Losses.

A level percentage of payroll each year to the
statutory amortization date assuming payroll
increases of 6.5% per anum.
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TABLE 12

Judges Retirement Fund

SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS

Interest: Pre-Retirement: 8.5% per anum
Post-Retirement: 5.0% per anum

Salary Increases: Statutory salar rate as prescribed in Chapter 345, Aricle I.
Sec. 28, though Januar 1, 1996 and 6.5% per year thereaf-
tér.

Mortality: Pre-Retirement:
Male -
Female -

1971 Group Anuity Mortality Table
1971 Group Anuity Mortity Table male

rates set back eight years

Post-Retirement:
Male - Same as above
Female - Same as above

Post-Disabilty:
Male -
Female -

Same as above
Same as above

Retirement Age: Judges: Age 68 or, if over age 68, one year from the
valuation date.
Supreme Court Justices in Pre-1974 Plan: Latest of age 70,
12 years of service, or one year from valuation date.

Separation: None

Disability: Rates adopted by MSRS based on actual experience, most
recently adjused in 1979, as shown in rate table.

Expenses: Pnor year administation expenses expressed as percentage of

prior year payrolL

Return of

Contributions: N/A

Family Composition: Mantal sttu as indicated by data. Female is thee years
younger th male.
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Social Security:

Benefit Increases
After Retirement:

Actuarial Cost Method:

Asset Valuation Method:

Payment on the
Unfunded Actuarial
Accrued Liability:

TABLE 12
(Continued)

N/A

Payment of eargs on retired reserves in excess of 5%
accounted for by 5% p,ost-retirement assump,tions.

Entr Age Normal Actuarial Cost Method based on earings
and the date the emp,loyee entered the plan is applied to all
p,lan benefi.ts. Under this method, Actual Gains (Losses)
reduce (increae) the Unfded Actuanal Accrued Liabilty.

Cost Value plus one-third Unrealized Gain or Losses.

A level percentage of payroll each year to the statutory
amortiztion date assuming p,ayroH increases of 6.5%

per anum.
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TABLE 12
(Continued)

Judges Retirement Fund

Summary of Actuarial Assumptions and Methods

Separation Expressed as Number of Occurrences Per 10,000:

Death Withdrawal Disabilty Retirement

Age Male Female Male Female Male Female Male Female

20 5 4 0 0 0 0 0 0
21 5 4 0 0 0 0 0 0
22 5 4 0 0 0 0 0 0
23 6 4 0 0 0 0 0 0
24 6 4 0 0 0 0 0 0

25 6 5 0 0 0 0 0 0
26 7 5 0 0 0 0 0 0
27 7 5 0 0 0 0 0 0
28 7 5 0 0 0 0 0 0
29 8 5 0 0 0 0 0 0

30 8 5 0 0 2 0 0 0
31 9 6 0 0 2 0 0 0
32 9 6 0 0 2 0 0 0
33 10 6 0 0 2 0 0 0
34 10 7 0 0 2 0 0 0

35 11 7 0 0 2 1 0 0
36 12 7 0 0 2 1 0 0
37 13 8 0 0 2 1 0 0
38 14 8 0 0 2 1 0 0
39 15 9 0 0 2 2 0 0

40 16 9 0 0 2 2 0 0
41 18 10 0 0 2 2 0 0
42 20 10 0 0 2 4 0 0
43 23 11 0 0 3 4 0 0
44 26 12 0 0 3 4 0 0

45 29 13 0 0 3 5 0 0
46 33 14 0 0 5 6 0 0
47 38 15 0 0 7 7 0 0
48 42 16 0 0 9 7 0 0
49 47 18 0 Û 11 10 0 0
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Judges Retirement Fund

TABLE 12
(Continued)

Summary of Actuarial Assumptions and Methods

Separation Expressed as Number of Occurrences Per 10,000:

Death Withdrawal Disabilty Retirement

Age Male Female Male Female Male Female Male Female

50 53 20 0 0 14 10 0 0
51 59 23 0 0 16 12 0 0
52 65 26 0 0 20 14 0 0
53 71 29 0 0 24 16 0 0
54 78 33 0 0 28 20 0 0

55 85 38 0 0 34 24 0 0
56 93 42 0 0 40 30 0 0
57 100 47 0 0 46 36 0 0
58 109 53 0 0 56 44 0 0
59 119 59 0 0 66 52 0 0

60 131 65 0 0 76 62 0 0
61 144 71 0 0 90 74 0 0
62 159 78 0 0 LIO 88 0 0
63 174 85 0 0 136 104 0 0
64 192 93 0 0 174 122 0 0

65 213 100 0 0 0 0 0 0
66 236 109 0 0 0 0 0 0
67 263 119 0 0 0 0 0 0
68 292 131 0 0 0 0 10,000 10,000
69 324 144 0 0 0 0 0 0

70 361 159 0 0 0 0 0 0
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TABLE 12

Public Employees Retirement Fund

Summary of Actuarial Assumptions and Methods

Interest: Pre-Retirement: 8.5% per anum

Post-Retirement: 5.0% per annum

Salary Increases: Reported salar for prior fiscal year, with new hires anualized,
increased to curent fiscal year and anually for each future year
according to the rate table below.

Mortality: Pre-Retirement:
Male - 1983 Group Anuity Mortality Table for males setback

five years.

Female - 1983 Group Anuity Mortlity Table for females
setback five years.

Post-Retirement:
Male - 1983 Group Anuity Mortality Table for males set

forward one year.
Female - 1983 Group Annuity Mortality Table for females set

forward one year.

Post-Disabilty:
Male - 1965 RR rates
Female - 1965 RR rates

Retirement Age: Age 64 or if over age 64, one year from valuation date. In
addition, 50% of employees are assumed to retire under the Rule
of 90 when first eligible.

Separation: Graded rates based on experience as of June 30, 1990. Rates are

shown in rate table.

Disabilty: Rates as shown in rate table.

Administrative and
Investment Expenses:

Prior year expenses expressed as percentage of
prior year payrolL.

Return of
Contributions:

All employees withdrawing afer becoming eligible
for a deferred benefit take the larger of their contributions
accumulated with interest or the value of their deferred benefit.

(
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Family Composition:

Social Security:

Benefit Increases

After Retirement:

Spec.ial Consideration:

Actuarial Cost Method:

Asset Valuation Method:

Payment on the
Unfunded Actuarial
Accrued Liabilty:

TABLE 12
(Continued)

85% of male Members and 65% of female Members are assumed
to be maried. Female is four years younger than male. Assume
Members have no children.

N/A

Payment of earings on retired reserves in excess
of 5% accounted for by 5% post-retirement assumptions.

Married Members assumed to elect subsidized joint and survivor
form of anuity as follows:

Males - 30% elect 50% J&S option
45% elect 100% J&8 option

Females - 15% elect 50% J&S option
15% elect 100% J&8 option

Entry Age Normal Actuarial Cost Method with normal
costs expressed as a level percentage of earings. Under this
method, Actuanal Gains (Losses) reduce (increase) the Unfded
Actuarial Accrued Liability.

Cost Value plus one-thrd Unrealized Gains or

Losses.

A level percentage of payroll each yea to the
statutory amortization date assuming payroll
increases of 6% per anum.
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TABLE 12
(Continued)Public Employees Retirement Fund

Summary of Actuarial Assumptions and Methods

Separation Expressed as Number of Occurrences Per 10,000:

Pre-Retirement
Death Withdrawal Disabilty Retirement SalaryAge Male Female Male Female Male Female Male Female Increases

20 3 1 2,542 2,913 9 9 0 0 7.7%21 3 1 2,277 2,666 9 9 0 0 7.722 3 2 2,050 2,450 9 9 0 0 7.723 4 2 1,854 2,259 10 10 0 0 7.724 4 2 1,684 2,09 1 10 10 0 0 7.7

25 4 2 1,536 1,942 10 10 0 0 7.626 4 2 1,406 1,808 10 10 0 0 7.5127 4 2 1,291 1,688 10 10 0 0 7.3928 4 2 1,189 1,580 ll 11 0 0 7.3029 4 2 I ,099 1,482 ll 11 0 0 7.2

30 5 3 1,018 1,394 ll 11 0 0 7.2
3 I 5 3 945 1,313 ll 11 0 0 7.132 5 3 880 1,239 ii 11 0 0 7.133 5 3 821 1, I 72 12 12 0 0 7.034 6 3 767 1,110 12 12 0 0 7.0

35 6 3 719 1,053 12 12 0 0 6.936 7 4 675 1,000 12 12 0 0 6.837 7 4 634 952 13 13 0 0 6.738 8 4 597 907 13 13 0 0 6.639 9 4 563 865 14 14 0 0 6.5

40 9 5 532 826 15 15 0 0 6.4
41 10 5 503 790 16 16 0 0 6.342 10 5 476 756 17 17 0 0 6.343 11 6 452 724 18 18 0 0 6.344 12 6 429 695 20 20 0 0 6.2

45 14 7 408 667 22 22 0 0 6.246 15 7 388 641 23 23 0 0 6.0947 17 8 370 616 25 25 0 0 6.048 19 8 352 593 27 27 0 0 5.949 22 9 336 571 30 30 0 0 5.8
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Public Employees Retirement Fund

TABLE 12
(Continued)

Summary of Actuarial Assumptions and Methods
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TABLE 12

Public Employees Police and Fire Fund

Summary of Actuarial Assumptions and Methods

Interest: Pre-Retirement: 8.5% per anum
Post-Retirement: 5% per annum

Salary Increases: Reported salar for prior fiscal year, with new hires annualized,
increased 6.5% to curent fiscal year and 6.5% anually for each
futue year.

Mortality: Pre-Retirement:
Male - I 971 Group Annuity Mortlity Table male

rates projected to 1984 by Scale D
Female - 1971 Group Anuity Mortlity Table female

rates projected to 1984 by Scale D

Post-Retirement:
Male - Same as above

Female - Same as above

Post-Disabilty:
Male - i 965 RR rates
Female - 1965 RR rates

Retirement Age: Age 60, or if over age 60, one year from the valuation date.

Separation: Graded rates based on plan experience as of June 30, i 989.
Rates are shown in rate table.

Disability: Rates as shown in rate table.

Exenses: Prior year expenses expressed as percentage of prior year
payrolL.

Return of

Contributions:
All employees withdrawing after becoming eligible for
a deferred benefit were assumed to tae the larger of their
contributions accumulated with interest or the value of their
deferred benefit.

Family Composition: 85% of male Members and 65% of female Members are assumed
to be maried. Female is four years younger than male. Assume
Members have no children.
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Social Security:

Benefit Increases

After Retiremellt:

Special Consideration:

Actuarial Cost Method:

Asset Valuation Method:

Payment on the
Unfunded Actuarial
Accrued Liability:

N/A

Payment of earnings on retired reserves in excess of
5% accounted for by 5% post-retirement assumption.

TABLE 12
(Continued)

Mared Members assumed to elect subsidized joint and survivor
form of annuity as follows:

Males - 40% elect 50% J&S option

45% elect 100% J&S option
Females - 15% elect 50% J&S option

15% elect 100% J&S option

. Entr Age Normal Actuial Cost Method with normal costs

expressed as a level percentage of earnings. Under this method,
Actuarial Gains (Losses) reduce (increase) the Unfunded
Actuarial Accrued Liabilty.

Cost Value plus one-third Unrealized Gains or Losses.

A level percentage of payroll each year to the
statutory amortization date assuming payroll increases
of 6.5% per annum.

MIMA & ROBER, INC.
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TABLE 12
(Continued)

Public Employees Police and Fire Fund

Summary of Actuarial Assumptions and Methods

Separations Expressed as the Number of Occurrences per 10,000:

Death Withdrawal Disabilty Retirement

Age Male Female Male Female Male Female Male Female

.20 5 2 859 859 1 1 1 1 0 0
21 5 2 750 750 11 1 1 0 0
22 5 2 660 660 12 12 0 0
23 5 3 583 583 12 12 0 0
24 5 3 519 519 13 13 0 0

25 6 3 463 463 13 13 0 0
26 6 3 416 416 14 14 0 0
27 6 3 374 374 14 14 0 0
28 7 3 339 339 14 14 0 0
29 7 4 307 307 15 15 0 0

30 7 4 280 280 16 16 0 0
31 8 4 256 256 16 16 0 0
32 8 4 234 234 17 17 0 0
33 9 5 215 215 17 17 0 0
34 10 5 198 198 18 18 0 0

35 10 5 183 183 19 19 0 0
36 11 6 169 169 20 20 0 0
37 12 6 157 157 22 22 0 0
38 13 7 146 146 23 23 0 0
39 14 7 135 135 24 24 0 0

40 15 8 126 126 26 26 0 0
41 16 9 118 118 28 28 0 0
42 18 9 110 110 29 29 0 0
43 21 10 103 103 31 31 0 0
44 24 11 97 97 34 34 0 0

45 27 12 91 91 36 36 0 0
46 30 13 86 86 41 41 0 0
47 34 14 81 81 46 46 0 0
48 39 15 69 69 52 52 0 0
49 44 17 59 59 60 60 0 0
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TABLE 12
(Continued)

Public Employees Police and Fire Fund

Summary of Actuarial Assumptions and Methods

Separations Expressed as the Number of Occurrences per 10,000:

Death Witbdrawal Disabilty Retirement

'Age Male Female Male Female Male Female Male Female

50 49 18 50 50 69 69 0 0
51 54 20 39 39 80 80 0 0
52 60 21 29 29 91 91 0 0
53 65 23 22 22 104 104 0 0
54 72 25 15 15 119 119 0 0

55 78 27 11 11 135 135 0 0
56 85 30 7 7 152 152 0 0
57 92 33 5 5 171 171 0 0
58 100 37 3 3 192 192 0 0
59 110 41 1 1 215 215 0 0

60 121 46 0 0 0 0 10,000 10,000
61 133 52 0 0 0 0 0 0
62 146 58 0 0 0 0 0 0
63 160 65 0 0 0 0 0 0
64 176 73 0 0 0 0 0 0

65 195 81 0 0 0 0 0 0
66 219 90 0 0 0 0 0 0
67 243 99 0 0 0 0 0 0
68 270 109 0 0 0 0 0 0
69 300 123 0 0 0 0 0 0

70 334 140 0 0 0 0 0 0
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TABLE 12

Police and Fire Consolidation Fund

Summary of Actuarial Assumptions and Methods

Interest: Pre.,Retirement:
Post-Retirement:

PERA Police and Fire
Relief Association

8.5% per anum

5.0% per anum
8.5% per anum

Salary Increases: Reported salary for prior fiscal year, increased 6.5% to
current fiscal year and 6.5% annually for each future year.

Mortality: Pre-Retirement:
Male -

Female -

1971 Group Annuity Mortlity Table male

rates projected to 1984 by Scale D.
1971 Group Annuity Mortality Table
female rates projected to 1984 by Scale D.

Post-Retirement:
Male - Same as above.
Female - Same as above.

Post-Disabilty:
Male -
Female -

1965 RR rates
1965 RR rates

Retirement Age:

P ERA Police and Fire Age 60, or if over age 60, one year from the valuation date.

Albert Lea Fire Age 56 and 20 years of service, or if over 58, one year from
the valuation date.

Albert Lea Police Age 58 and 20 years of service, or if over 58, one year from
the valuation date.

Anoka Police Age 58 and 20 years of service, or ifover 58, one year from
the valuation date.

Austin Police Age 58 and 20 years of service, or if over 58, one year from
the valuation date.
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Bloomington Police

BuM Police

Chisholm Fire

Chisholm Police

Columbia Heights Fire

Columbia Heights Police

Crookston Fire

Crystal Police

Duluth Fire

Duluth Police

Faribault Fire

Fridley Police

Hibbing Fire

Hibbing Police

Mankato Fire

TABLE 12
(Continued)

Age 53 and 20 years of service, or if over 58, one year from
the valuation date.
Age 58 and 20 years of service, or if over 58, one year from
the valuation date.

Age 58 and 20 years of service, or if over 58, one year from
the valuation date.

Age 58 and 20 years of service, or if over 58, one year from
the valuation date.

Age 55 and 20 years of service, or if over 58, one year from
the valuation date.

Age 52 and 20 years of service, or if over 58, one year from
the valuation date.

Age 60 and 20 years of service, or if over 60, one year from
the valuation date.

Age 58 and 20 years of service, or if over 58, one year from
the valuation date.

Age 58 and 20 years of service, or if over 58, one year from
the valuation date.

Age 58 and five years of service, or if over 58, one year
from the valuation date.

Age 54 and 20 years of service, or if over 50, one year from
the valuation date.

Age 58 and 20 years of service, or if over 50, one year from
the valuation date.
Age 58 and 20 years of service, or if over 58, one year from
the valuation date.

Age 58 and 20 years of service, or if over 58, one year from
the valuation date.

Age 57 and 20 years of service, or if over 50, one year from
the valuation date.
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New Ulm Police

Red Wing Fire

Red Wing Police

Richfeld Police

Rochester Fire

Rochester Police

St. Cloud Fire

St. Louis Park Fire

St. Louis Park Police

St. Paul Fire

St. Paul Police

South 81. Paul Fire

West 81. Paul Fire

West St. Paul Police

TABLE 12
(Continued)

Age 56 and 20 years of service, or if over 50, one year from
the valuation date.

Age 58 and 20 years of service, or if over 58, one year from
the valuation date.

Age 53 and 20 years of service, or if over 53, one year from
the valuation date.

Age 58 and 20 years of service, or if over 58, one year from
the valuation date.

Age 60 and 20 years of service, or if over 56, one year from
the valuation date.

Age 60 and 20 years of service, or if over 60, one year from
the valuation date.

Age 60 and 20 years of service, or if over 60, one year from
the valuation date.

Age 62 and 20 years of service, or if over 62, one year from
the valuation date.

Age 58 and 10 years of service, or if over 50, one year from
the valuation date.

Age 60 and 20 years of service, or if over 60, one year from
the valuation date.

Age 58 and 20 years of service, or if over 60, one year from
the valuation date.

Age 58 and 20 years of service, or if over 60, one year from
the valuation date.

Age 58 and 20 years of service, or if over 60, one year from
the valuation date.

Age 58 and 20 years of service, or if over 60, one year from
the valuation date.
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Winona Fire

Winona Police

Separation:

Disability:

Retuni of Contributions:

PERA Police and Fire:

Relief Association:

Family Composition:

Social Security:

Beneft Increases
After Retirement:

PERA Police and Fire:

Relief Association:

TABLE 12
(Continued)

Age 58 and 20 years of service, or if over 58, one year from
the valuation date.

Age 58 and 20 years of service, or if over 50, one year from
the valuation date.

Graded rates based on PERA Police and Fire Fund experi-
ence as of June 30, 1990. Rates are shown in rate table.

Rates as shown in rate table.

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 benefits.

If a relief association allows for the retun of contributions,
the contributions are returned to the Member if the Member
is not eligible for any other benefit.

85% of male Members and 65% of female Members are
assumed to be maried. Female is four years younger than
male. Assume Members have no children.

N/A

Payment of earings on retired reserves in excess of 5%
accounted for by 5% post-retirement interest.

6.5% per anum. The following are exceptions:

BuM Police - 3.5% per anum

Chisholm Police - 3% per anum

Chisholm Fire - 3% per anum
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Special Consideration:

PERA Police and Fire:

Relief Association:

Actuarial Cost Method:

TABLE 12
(Continued)

Red Wing Police - 6.5% per annum; increased in accordance
with CPI increase if on active duty as of Januar I, 1974 or
later.

Rochester Police - If hired before July 1, 1969,6.5% per
annum. If hired after June 30, 1969, 3.25% per anum.

Rochester Fire - If hired before July 1, 1969, 6.5% per
annum. If hired after June 30, 1969, 3.25% per anum.

West St. Paul Police - 3.5% per anum

Maried Members assumed to elect subsidized joint and
survivor form of annuity as follows:

Males - 40% elect 50% J&8 option
45% elect i 00% J&S option

Females - i 5% elect 50% J&S option
i 5% elect i 00% J&S option

N/A

Calculations of the Actuarial Accrued Lial:ility and Normal
Cost under the Entry Age Normal Actuarial Cost Method are
disclosed in the report.

The Additional Municipal Contribution is derived by sub-
tracting the following items from the Actuarial Present Value
of Projected Benefits:

- Present Value of Future Employee Contributions

- Present Value of Future Regular Municipal

Contributions
- Curent Value of Assets

- Present Value of Additional Muncipal Contribu-

tions (amount determined in the prior year)
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Asset Valuatiol1 Metlwd:

TABLE 12
(Continued)

Any excess (deficit) is a loss (gain) to be fuded over 15
years and is added to the prior year Additional Municipal
Contributions.

Cost Value plus one-third Unrealized Gains or Losses.
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TABLE 12
(Continued)

Police and Fire Consolidation Fund

Summary of Actuarial Assumptions and Methods

Separation Expressed as Number of Occurrences Per 10,000:

Death Withdrawal Disabilty Retirement

Age Male Female Male Female Male Female Male Female

20 5 2 859, 859 II 11 0 0
21 5 2 750 750 11 II 0 0
22 5 2 660 660 12 12 0 0
23 5 3 583 583 12 12 0 0
24 5 3 519 519 13 13 0 0

25 6 3 463 463 13 13 0 0
26 6 3 416 416 14 14 0 0
27 6 3 374 374 14 14 0 0
28 7 3 339 339 14 14 0 0
29 7 4 307 307 15 15 0 0

30 7 4 280 280 16 16 0 0
3 I 8 4 256 256 16 16 0 0
32 8 4 234 234 17 17 0 0
33 9 5 215 215 17 17 0 0
34 10 5 198 198 18 18 0 0

35 10 5 183 183 19 19 0 0
36 1 I 6 169 169 20 20 0 0
37 12 6 157 157 22 22 0 0
38 13 7 146 146 23 23 0 0
39 14 7 135 135 24 24 0 0

40 15 8 126 126 26 26 0 0
41 16 9 ll8 1I8 28 28 0 0
42 18 9 110 1I0 29 29 0 0
43 21 10 103 103 31 31 0 0
44 24 II 97 97 34 34 0 0

45 27 12 91 91 36 36 0 0
46 30 13 86 86 41 41 0 0
47 34 14 81 81 46 46 0 0
48 39 15 69 69 52 52 0 0
49 44 17 59 59 60 60 0 0
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TABLE 12
(Continued)

Police and Fire Consolidation Fund

Summary of Actuarial Assumptions and Methods

Separations Expressed as the Number of Occurrences per 10,000:

Death Withdrawal Disabilty Retirement

,Age Male Female Male Female Male Female Male Female

50 49 18 50 50 69 69 0 0
51 54 20 39 39 80 80 0 0
52 60 21 29 29 91 91 0 0
53 65 23 22 22 104 104 0 0
54 72 25 15 15 119 119 0 0

55 78 27 11 11 135 135 0 0
56 85 30 7 7 152 152 0 0
57 92 33 5 5 171 171 0 0
58 100 37 3 3 192 192 0 0
59 110 41 1 1 215 215 0 0

60 121 46 0 0 0 0 10,000 10,000
61 133 52 0 0 0 0 0 0
62 146 58 0 0 0 0 0 0
63 160 65 0 0 0 0 0 0
64 176 73 0 0 0 0 0 0

65 195 81 0 0 0 0 0 0
66 219 90 0 0 0 0 0 0
67 243 99 0 0 0 0 0 0
68 270 109 0 0 0 0 0 0
69 300 123 0 0 0 0 0 0

70 334 140 0 0 0 0 0 0
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TABLE 12

Teachers Retirement Association Fund

Summary of Actuarial Assumptions and Methods

Interest: Pre-Retirement: 8.5% per anum
Post-Retirement: 5.0% per anum

Salary Increases: Reported salary for prior fiscal year, with new hires anual-
ized, increased according to the table below to curent fiscal
year and annually for each future year.

Mortality: Pre-Retirement:
Male -

Female -

1983 Group Anuity Mortality Table for
males set back eight years.
1983 Group Anuity Mortality Table for
females set back four years.

Post- Retirement:
Male - Same as above except set back four years.
Female - Same as above except set back two years.

Post-Disabilty:
Male -

Female -

1977 Railroad Retirement Board Mortlity

for Disabled Anuitats.
1977 Railroad Retirement Board Mortlity

for Disabled Annuitats.

Retirement Age: Age 62 or if over age 62, one year from valuation date. In
addition, 45% of Basic Members and 30% of Coordinated
Members are assumed to retire each year that they are
eligible for the Rule of 90.

Separation: Select and ultimate rates were based on plan experience as of
June 30, 1989. Ultimate rates after the third year are shown
in rate table. Select rates are as follows:

First Year Second Year Third Year

Less than 35

35-44
45-60

.3

.25

.3

.15

.125

.15

.1

.08

.1

Disabilty: Rates as shown in table.
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Expenses:

Retum of
Contributions:

Family Composition:

Social Security:

Benefit Increases

After Retirement:

Special Consideration:

Actuarial Cost Method:

Asset Valuation Method:

Payment 011 the
Unfunded Actuarial
Accrued Liability:

TABLE 12
(Continued)

Prior year expenses expressed as percentage of prior year
payroll.

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.

85% of male Members and 65% of female Members are
assumed to be maried. Female is three years younger than
male. Assume Members have no children.

N/A

Payment of earings on retired reserves in exce'ss
of 5% accounted for by 5% post-retirement assumptions.

Maried Members assumed to elect subsidized joint and
survivor form of anuity as follows:

Males - i 5% elect 50% J&S option
50% elect 100% J&S option

Females - 10% elect 50% J&S option
10% elect 100% J&S option

Entr Age Normal Actuarial Cost Method with normal
costs expressed as a level percentage of earings. Under this
method, Actuarial Gains (Losses) reduce (increase) the
Unfnded Actuaial Accrued Liability.

Cost Value plus one-third Unrealized Gains or
Losses.

A level percentage of payroll each year to the
statutory amortization date assuming payroll
increases of 5% per anum.
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TABLE 12
(Continued)

Teachers Retirement Association Fund

SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS

Separations Expressed as the Number of Occurrences Per 10,000:
Death Withdrawal Disabilty Retirement Salary

A2e Male Female Male Female Male Female Male Female Increases
20 3 I 600 600 4 4 0 0 7.25%
21 3 2 600 600 4 4 0 0 7.25
22 3 2 600 600 4 4 0 0 7.25
23 3 2 600 600 5 5 0 0 7.20
24 3 2 600 600 5 5 0 0 7.15

25 3 2 600 600 5 5 0 0 7.10
26 4 2 600 600 5 5 0 0 7.05
27 4 2 600 600 5 5 0 0 7.00
28 4 2 600 600 5 5 0 0 7.00
29 4 3 580 580 5 5 0 0 7.00

30 4 3 565 565 6 6 0 0 7.00
3 I 4 3 540 540 6 6 0 0 7.00
32 4 3 520 520 6 6 0 0 7.00
33 5 3 500 500 6 6 0 0 7.00
34 5 3 480 480 6 6 0 0 7.00

35 5 4 440 440 6 6 0 0 7.00
36 5 4 370 370 7 7 0 0 7.00
37 6 4 330 330 7 7 0 0 7.00
38 6 4 280 280 8 8 0 0 6.90
39 6 5 240 240 8 8 0 0 6.80

40 7 5 210 210 8 8 0 0 6.70
41 7 5 195 195 9 9 0 0 6.60
42 8 6 185 185 9 9 0 0 6.50
43 9 6 175 175 10 10 0 0 6.35
44 9 7 160 160 10 10 0 0 6.20

45 10 7 145 145 11 11 0 0 6.05
46 10 8 130 130 12 12 0 0 5.90
47 11 8 115 115 13 13 0 0 5.75
48 12 9 100 100 14 14 0 0 5.70
49 14 10 85 85 16 16 0 0 5.65
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TABLE 12
(Continued)

Teachers Retirement Assôciation Fund

SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS

Separations Expressed as the Number of Occurrences Per 10,000:

Preretirement
Death Withdrawal Disabilty Retirement Salary

Age Male Female Male Female Male Female Male Female Increases
50 15 11 70 70 17 17 0 0 5.60%
51 17 12 55 55 19 19 0 0 5.55
52 19 14 40 40 22 22 0 0 5.50
53 22 15 25 25 26 26 0 0 5.45
54 25 16 10 10 30 30 0 0 5.40

55 28 18 0 0 36 36 0 0 5.35
56 31 19 0 0 41 41 0 0 5.30
57 35 21 0 0 47 47 0 0 5.25
58 39 23 0 0 52 52 0 0 5.25
59 43 25 0 0 58 58 0 0 5.25

60 48 28 0 0 63 63 0 0 5.25
61 52 31 0 0 69 69 0 0 5.25
62 57 34 0 0 0 0 10,000 i 0,000 5.25
63 61 38 0 0 0 0 0 0 5.25
64 66 42 0 0 0 0 0 0 5.25

65 71 47 0 0 0 0 0 0 5.25
66 77 52 0 0 0 0 0 0 5.25
67 84 58 0 0 0 0 0 0 5.25
68 92 64 0 0 0 0 0 0 5.25
69 101 71 0 0 0 0 0 0 5.25
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TABLE 12

Duluth Teachers' Retirement Fund

Summary of Actuarial Assumptions and Methods

Interest:

Salary Increases:

Mortality:

Retirement Age:

Separation:

Disabilty:

Expenses:

Return of

Contributions:

Family Composition:

Social Security:

Pre-Retirement: 8.5% per anum
Post-Retirement: 8.5% per anum

Reported salary increased 6.5% to curent fiscal year and
6.5% anualy for each futue year.

Pre-Retirement:
Mae - 1971 Group Anuity Mortity Table

male rates set back 8 years
1971 Group Anuity Mortity Table male

rates set back 8 years
Female -

Post-Retirement:
Male - Same as above
Female - Same as above

Post-Disabilty:
Male -
Female -

Same as above
Same as above

Age 61 for the Old Plan and age 63 for the New Plan. In
addition, 30% of the Members are assumed to retire each
year that they are eligible for Rule of 90.

Graded rates shown in rate table.

Rates as shown in rate table.

Prior year administrative expenses expressed as percentage of
prior year payrolL.

All employees withdrawing after becoming eligible
for a deferred benefit were assumed to tae the larger of their
contrbutions accumulated with interest or the value of their
deferred benefit.

80% of Members are assumed to be maried. Female is three
years younger than male.

N/A
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¿

Benefit Increases
After Retirement:

Special Consideration:

Actuarial Cost Method:

Asset Valuation MetllOd:

Payment on the
Unfunded Actuarial
Accrued Liabilty:

TABLE 12
(Continued)

N/A

Anua 2% increase for anuitats is accounted for by using
a 6.5% post-retirement interest rate. Members in the Old
Plan are assumed to receive their retirement benefits from the
New Plan. Members who terminated under the Old Plan are
assumed to tae refud under the New Plan.

Maried Members assumed to elect subsidized joint and
surivor form of anuity as follows:

Males - 40% elect 50% J&S option
40% elect 100% J&S option

Females - 10% elect 50% J&S option
i 0% elect i 00% J&S option

Entry Age Normal Actuaial Cost Method with normal
costs expressed as a level percentage of earings. Under ths
method, Actuanal Gains (Losses) reduce (increase) the
Unfded Actuarial Accrued Liability.

Cost Value plus one-thrd Unrealizd Gains or
Losses.

A level percentage of payroll each year to the
statutory amortization date assuming payroll
increases of 6.5% per anum.
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TABLE 12
(Continued)

Duluth Teachers' Retirement Fund

Summary of Actuarial Assumptions and Methods

Separation Expressed as Number of Occurrences Per 10,000:

Death Withdrawal . Disabilty Retirement

Age Male Female Male Female Male Female Male Female

20 4 4 2,000 2,000 28 28 0 0
21 4 4 1,931 1,931 28 28 0 0
22 4 4 1,73 I 1,731 28 28 0 0
23 4 4 1,532 1,532 28 28 0 0
24 4 4 1,332 1,332 28 28 0 0

25 5 5 1,132 1,132 28 28 0 0
26 5 5 932 932 28 28 0 0
27 5 5 732 732 28 28 0 0
28 5 5 703 703 28 28 0 0
29 5 5 673 673 28 28 0 0

30 5 5 643 643 28 28 0 0
31 6 6 612 612 28 28 0 0
32 6 6 582 582 28 28 0 0
33 6 6 552 552 28 28 0 0
34 7 7 522 522 28 28 0 0

35 7 7 491 491 29 29 0 0
36 7 7 461 461 29 29 0 0
37 8 8 430 430 30 30 0 0
38 8 8 409 409 31 31 0 0
39 9 9 389 389 31 31 0 0

40 9 9 368 368 32 32 0 0
41 10 10 347 347 33 33 0 0
42 10 10 325 325 35 35 0 0
43 ii 11 304 304 37 37 0 0
44 12 12 282 282 38 38 0 0

45 13 13 260 260 41 41 0 0
46 14 14 237 237 43 43 0 0
47 is 15 214 214 46 46 0 0
48 16 16 191 191 49 49 0 0
49 18 18 167 167 53 53 0 0
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TABLE 12
(Continued)

Duhi.di Teachers' Retirement Fund

Summary of Actuarial Assumptions and Methods

Separation Expressed as Number of Occurrences Per 10,000:

Death Withdrawal Disabilty Retirement

Age Male Female Male Female Male Female Male Female

50 20 20 143 143 57 57 0 0
51 23 23 118 118 62 62 0 0
52 26 26 92 92 68 68 0 0
53 29 29 67 67 74 74 0 0
54 33 33 40 40 80 80 0 0

55 38 38 13 13 87 87 0 0
56 42 42 0 0 95 95 0 0
57 47 47 0 0 104 104 0 0
58 53 53 0 0 114 114 0 0
59 59 59 0 0 125 125 0 0

60 65 65 0 0 136 136 0 0
61 71 71 0 0 149 149 0 0
62 78 78 0 0 163 163 0 0
63 85 85 0 0 0 0 10,000 10,000
64 93 93 0 0 0 0 0 0

65 100 100 0 0 0 0 0 0
66 109 109 0 0 0 ° ° 0
67 119 119 0 0 0 0 0 0
68 131 131 0 0 0 0 0 0
69 144 144 0 0 0 0 0 0

70 159 159 0 0 0 0 0 0
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TABLE 12

Minneapolis Teachers' Retirement Fund

Summary of Actuarial Assumptions and Methods

Interest: Pre-Retirement:
Post- Retirement

8.50% per annum
8.50% per annum

Salary Increases: Total reported pay for prior fiscal year increased 6.50% to current fiscal
year and 6.50% annually for each future year.

Mortality: Pre- Retirement
Male -

Female -

197 i Group Annuity Mortality Table male rates
set back 8 years,
1971 Group Annuity Mortality Table male rates
set back 8 years.

Post-Retirement:
Male -
Female -

same as above.
same as above.

Post-Disability:
Male -
Female -

same as above.
same as above.

Retirement Age: Basic Members are assumed to retire at age 60, Coordinated Members
are assumed to retire at age 63. If over the assumed retirement age, one
year from valuation date. In addition, 30% of Coordinated Members are
assumed to retire each year that they are eligible for the Rule of 90.

Separation: Graded rates shown in the rate table.

Disability: Graded rates shown in the rate table.

Administrative Expenses: Prior year administrative expenses (excluding investment expenses)
expressed as a percentage of prior year payrolL.

Return of

Contributions: 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.

Family Composition: 80% of male Members and 60% of female Members are assumed to be
mared. Female is assumed to be three years younger than male.

Social Security: NJA
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TABLE 12
(coot)

Benefit Increases
After Retirement: 2,0% per annum

Special Consideration: Additional post retirement benefit increase is accounted for by
increasing the reserve value for all service retirements, disability
retirements and survivors eligible for the increase by an amount that
equals the excess of the five year time weighted total rate of return over
the assumed interest rate of 8.50% multiplied by the quantity of one
minus the rate of contribution deficiency.

Maried Members are assumed to elect subsidized joint and survi vor
forms of annuity as follows:

Males - 15% elect 50% J&S option
50% elect 100% J&S option
10% elect 50% J&S option
10% elect 100% J &S option

Females -

Actuarial Cost Method: Entry Age Normal Actuarial Cost Method with normal costs expressed
as a level percentage of earnings. Under this method Actuaral Gains
(Losses) reduce (increase) the Unfunded Actuaral Accrued Liability.

Asset Valuation Method: Cost Value plus one-third of Unrealized Gains or Losses.

Payment on the
Unfunded Actuarial

Accrued Liability: The Unfunded Actuarial Accrued Liabilty is amortized as level
percentage of payroll each year to the statutory amortization date
assuming payroll increases of 6.50% per annum.
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Minneapolis Teachers' Retirement Fund

Summary of Actuarial Assumptions and Methods

Separations Expressed as the Number of Occurrences per 10,000:

Death Withdrawal Disabilty Retirement
Age Male Female Male Female Male Female Male Female

20 4 4 1,200 1,200 3 4 0 0
21 4 4 1,150 1,150 3 4 0 0
22 4 4 1,100 1,100 3 4 0 0
23 4 4 1,050 1,050 3 5 0 0
24 4 4 1,000 1,000 3 5 0 0
25 5 5 950 950 3 5 0 0
26 5 5 900 900 4 5 0 0
27 5 5 850 850 4 5 0 0
28 5 5 800 800 4 6 0 0
29 5 5 750 750 4 6 0 0
30 5 5 700 700 4 6 0 0
31 6 6 650 650 4 6 0 0
32 6 6 600 600 4 7 0 0
33 6 6 550 550 5 7 0 0
34 7 7 500 500 5 8 0 0
35 7 7 450 450 5 8 0 0
36 7 7 400 400 6 8 0 0
37 8 8 350 350 6 9 0 0
38 8 8 300 300 6 9 0 0
39 9 9 250 250 6 10 0 0
40 9 9 200 200 7 10 0 0
41 10 10 190 190 7 11 0 0
42 10 10 180 180 8 12 0 0
43 11 11 170 170 8 13 0 0
44 12 12 160 160 9 14 0 0
45 13 13 150 150 10 15 0 0
46 14 14 140 140 11 16 0 0
47 15 15 130 130 12 18 0 0
48 16 16 120 120 14 20 0 0
49 18 18 110 110 16 23 0 0
50 20 20 100 100 18 26 0 0
51 23 23 90 90 20 29 0 0
52 26 26 80 80 23 33 0 0
53 29 29 70 70 26 37 0 0
54 33 33 60 60 30 42 0 0
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Minneapolis Teachers' Retirement Fund

Summary of Actuarial Assumptions and Methods

Separations Expressed as the Number of Occurrences per 10,000:

Death Withdrawal Disabilty Retirement
Age Male Female Male Female Male Female Male Female

55 38 38 50 50 36 49 0 0
56 42 42 40 40 42 58 0 0
57 47 47 30 30 50 68 0 0
58 53 53 20 20 59 80 0 0
59 59 59 10 10 69 94 0 0
60 65 65 0 0 90 121 0 0
61 71 71 0 0 116 154 0 0
62 78 78 0 0 146 193 0 0
63 85 85 0 0 0 0 10,000 10,000
64 93 93 0 0 0 0 0 0
65 100 100 0 0 0 0 0 0
66 109 109 0 0 0 0 0 0
67 119 119 0 0 0 0 0 0
68 131 131 0 0 0 0 0 0
69 144 144 0 0 0 0 0 0
70 159 159 0 0 0 0 0 0
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TABLE 12

St. Paul Teachers' Retirement Fund

Summary of Actuarial Assumptions and Methods

Interest: Pre- Retirement:
Post-Retirement:

Salary Increases:

8.50% per annum
8.50% per annum

Total reported pay for prior fiscal year increased 6.50% to current fiscal
year and 6.50% annually for each future year.

Mortality: Pre- Retirement:
Male -

Female -

Post- Retirement:
Male-
Female -

Post Disabilty:

Male-
Female -

1971 Group Annuity Mortality Table male rates
set back 8 years.
1971 Group Annuity Mortality Table male rates
set back 8 years.

same as above.
same as above.

same as above.
same as above.

Retirement Age: Basic Members are assumed to retire at the greater of age 61 or age 60
and 25 years of service but not later than age 65. Coordinated

. Members are assumed to retire at age 62 and 30 years of service but not
later than age 65. If over the assumed retirement age, members are
assumed to retire one year from the valuation date. In addition, 45% of
Basic Members and 30% of Coordinated Members are assumed to retire
each year that they are eligible for the Rule of 90.

Withdrawal: Graded rates shown in the rate table.

Disabilty: Graded rates shown in the rate table.

State Contribution: $500,000 for the 1995-96 Fiscal Year increased at 3.00% per annum.

Administrative Expenses: Prior year administrative expenses (excluding investment expenses)
expressed as a percentage of prior year payrolL.

Members are assumed to make an additional contrbution equal to the
difference between prior year expenses as a percentage of payroll for the
Teachers' Retirement Association ("TR ") and prior year administrative
expenses as a percentage of payroll for this Fund.

TRA expenses are assumed to be 0.15% of payroll for the 1995-96 fiscal
year.
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Return of

Contributions:

Family Composition:

Social Securit:

Benefit Increases
After Retirement:

Special Consideration:

Actuarial Cost Method:

Asset Valuatin Method:

Payment on the
Unfunded Actuarial
Accrued Liabilty:

TABLE 12
(cont)

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.

85 % of male Members and 60% of female Members are assumed to be
maried. Females are assumed to be four years younger than males.
Maried members are assumed to have two children.

N/A

N/A

Annual bonus payments totaling 1.00% of the year end assets are
accounted for by using a 7.50% pre and post-retirement interest rate.

Marred Coordinated Members are assumed to elect subsidized joint and
survivor forms of annuity as follows:

Males - 15% elect 50% J&S option
50% elect 100% J&S option
10% elect 50% J&S option
10% elect 100% J&S option

Females -

The Entry Age Normal Actuarial Cost Method is used with normal costs
expressed as a level percentage of earnings. Under this method
Actuarial Gains (Losses) reduce (increase) the Unfunded Actuarial
Accrued Liability.

Current Assets are equal to Cost Value plus one-third of Unrealized
Gains or Losses.

The Unfunded Actuarial Accrued Liabilty is amortized as a level
percentage of payroll each year to the statutory amortization date
assuming payroll increases of 6.50% per annum.
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TABLE 12
(cont)

St. Paul Teachers' Retirement Fund
Summary of Actuarial Assumptions and Methods

Separations Expressed as the Number of Occurrences per 10,000:

Death Withdrawal Disabilty Retirement
Age Male Female Male Female Male Female Male Female

20 4 4 600 1,000 7 7 0 0
21 4 4 600 1,000 7 7 0 0
22 4 4 600 1,000 7 7 0 0
23 4 4 600 1,000 7 7 0 0
24 4 4 600 1,000 7 7 0 0
25 5 5 600 1,000 8 8 0 0
26 5 5 600 1,000 8 8 0 0
27 5 5 600 1,000 8 8 0 0
28 5 5 600 1,000 8 8 0 0
29 5 5 600 1,000 8 8 0 0
30 5 5 600 1,000 8 8 0 0
31 6 6 570 1,000 9 9 0 0
32 6 6 540 1,000 9 9 0 0
33 6 6 510 1,000 9 9 0 0
34 7 7 480 1,000 9 9 0 0
35 7 7 450 1,000 10 10 0 0
36 7 7 430 960 10 10 0 0
37 8 8 410 920 10 10 0 0
38 8 8 390 880 11 11 0 0
39 9 9 370 840 11 11 0 0
40 9 9 350 800 12 12 0 0
41 10 10 340 720 12 12 0 0
42 10 10 330 640 13 13 0 0
43 11 1 1 320 560 14 14 0 0
44 12 12 310 530 15 15 0 0
45 13 13 300 500 16 16 0 0
46 14 14 280 460 18 18 0 0
47 15 15 260 420 19 19 0 0
48 16 16 240 380 21 21 0 0
49 18 18 220 340 22 22 0 0
50 20 20 200 300 24 24 0 0
51 23 23 180 260 26 26 0 0
52 26 26 160 220 29 29 0 0
53 29 29 140 180 32 32 0 0
54 33 33 120 140 36 36 0 0
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TABLE 12
(cont)

St. Paul Teachers' Retirement Fund

Summary of Actuarial Assumptions and Methods

Separations Expressed as the Number of Occurrences per 10,000:

Death Withdrawal Disabilty Retirement
Age Male Female Male Female Male Female Male Female

55 38 38 100 100 40 40 0 0
56 42 42 80 80 46 46 0 0
57 47 47 60 60 53 53 0 0
5S 53 53 40 40 61 61 0 0
59 59 59 20 20 72 72 0 0
60 65 65 0 0 84 84 0 0
61 71 71 0 0 98 98 0 0
62 78 78 0 0 113 113 10,000 10,000
63 85 85 0 0 131 131 0 0
64 93 93 0 0 149 149 0 0
65 100 100 0 0 0 0 0 0
66 109 109 0 0 0 0 0 0
67 119 119 0 0 0 0 0 0
68 131 131 0 0 0 0 0 0
69 144 144 0 0 0 0 0 0
70 159 159 0 0 0 0 0 0
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TABLE 12

Minneapolis Employees Retirement Fund

Summary of Actuarial Assumptions and Methods
As of July 1, 1994

Interest: Pre- Retirement:
Post-Retirement:

6.00% per annum
5.00% per annum

Salary Increases: Total reported pay for prior calendar year increased 1.0198% to prior
fiscal year and 4.00% annually for each future year.

Mortlity: Pre-Retirement:
Male -

Female -

Average of male and female rates of 1986
Projected Experience Table with a I-year age
setback.
same as male.

Post-Retirement:
Male -
Female -

same as above.
same as above.

Post Disability:
Male -
Female -

same as above.
same as above.

Retirement Age: Age 61 or 1 year from the valuation date.

Separation: Graded rates shown in the rate table.

Disability: Graded rates shown in the rate table.

Administrative
Expenses: Prior year administrative expenses (excluding investment expenses)

increased by 4.00% expressed as a percentage of projected annual
payrolL.

Investment Expenses: Investment expenses for the fiscal year ending July 31, 1992 are being
amortized as follows:

Beginning Balance Outstanding: Amount Annual Payment Years Remaining

$2,849,00 $2,734,00 $207,000 25
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TABLE 12
(cont)

Return of

Contributions: All members withdrawing afer becoming eligible for a deferred benefit
were assumed to tae the larger of their contrbutions accumulated with
interest or the value of their deferred benefit.

Family Compositon: 67% of members are assumed to be mared. Females are assumed to be
three years younger than males.

Social Securi: N/A

Benefit Increases
After Retirement: Payment of increases based on the excess of Minnesota Postretirement

Investment Fund earings over 5.00% is accounted for by using a 5.00%
postretirement interest assumption.

Special Consideration: N/A

Actuarial Cost Method: Entry Age Normal Actuaral Cost Method with normal costs expressed
as a level percentage of earings. Under this method Actuaral Gains
(Losses) reduce (increase) the Unfunded Actuarial Accrued Liability.

Asset Valuation Method: Cost Value plus one-third of Unrealize Gais or Losses.

Payment on the
Unfunded Actuaril

Accrued Libility: A level dollar amount each year to the statutory amortization date.
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TABLE 12
(cont)

Minneapolis Employee Retirement Fund

Summary of Actuarial Assumptions and Methods

Separations Expressed as the Number of Occurrences per 10,000:

Death Withdrawal Disabilty Retirement
Age Male Female Male Female Male Female Male Female

20 10 10 2,100 2,100 21 21 0 0
21 10 10 1,900 1,900 21 21 0 0
22 9 9 1,700 1,700 21 21 0 0
23 9 9 1,500 1,500 21 21 0 0
24 8 8 1,300 1,300 21 21 0 0
25 8 8 1,100 1,100 21 21 0 0
26 8 8 900 900 21 21 0 0
27 8 8 800 800 21 21 0 0
28 9 9 700 700 21 21 0 0
29 9 9 600 600 22 22 0 0
30 9 9 500 500 23 23 0 0
31 9 9 400 400 24 24 0 0
32 10 10 300 300 25 25 0 0
33 10 10 250 250 27 27 0 0
34 10 10 200 200 28 28 0 0
35 11 11 150 150 30 30 0 0
36 11 11 100 100 32 32 0 0
37 12 12 100 100 33 33 0 0
38 12 12 100 100 35 35 0 0
39 13 13 100 100 38 38 0 0
40 14 14 100 100 41 41 0 0
41 14 14 100 100 44 44 0 0
42 15 15 100 100 48 48 0 0
43 16 16 100 100 52 52 0 0
44 17 17 100 100 56 56 0 0
45 19 19 100 100 61 61 0 0
46 21 21 100 100 67 67 0 0
47 23 23 100 100 73 73 0 0
48 25 25 100 100 79 79 0 0
49 27 27 100 100 86 86 0 0
50 30 30 100 100 93 93 0 0
51 33 33 100 100 103 103 0 0
52 35 35 100 100 114 114 0 0
53 39 39 100 100 128 128 0 0
54 42 42 100 100 143 143 0 0
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TABLE 12
(cord)

Minneapolis Employees Retirement Fund

Summary of Actuarial Assumptions and Methods

Separations Expressed as the Number of Occurrences per 10,000:

Death Withdrawal Disabilty Retirement
Age Male Female Male Female Male Female Male Female

55 47 47 100 100 160 160 0 0
56 52 52 100 100 179 179 0 0
57 57 57 100 100 200 200 0 0
58 64 64 100 100 224 224 0 0
59 71 71 100 100 252 252 0 0
60 79 79 100 100 0 0 0 0
61 89 89 0 0 0 0 10,000 10,000
62 100 100 0 0 0 0 0 0
63 11 1 11 1 0 0 0 0 0 0
64 125 125 0 0 0 0 0 0
65 140 140 0 0 0 0 0 0
66 157 157 0 0 0 0 0 0
67 176 176 0 0 0 0 0 0
68 196 196 0 0 0 0 0 0
69 217 217 0 0 0 0 0 0
70 241 241 0 0 0 0 0 0
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