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Retirement planning for employers 

 

 

 

May 27, 2020 

 

Minnesota Legislative Commission on Pensions and Retirement 

55 State Office Building 

100 Rev. Dr. Martin Luther King, Jr. Blvd. 

St. Paul, MN 55155 

 

Attn: Susan Lenczewski, Executive Director 

 

Re: Replication of July 1, 2019 TRA Actuarial Valuation Report 

 

Commission Members: 

 

This report presents our replication of the July 1, 2019 actuarial valuation report for the Minnesota 

Teachers Retirement Association (TRA). It provides various exhibits illustrating the degree to 

which we were able to replicate both (1) the retained actuary’s liability calculations and (2) their 

use of those liabilities to determine contribution rates and sufficiency. 

 

Purpose of the Study 

This study was prepared at the request of the LCPR. Its sole purpose is to replicate the July 1, 2019 

TRA actuarial valuation report for reasonability, accuracy, and compliance with applicable 

Minnesota Statutes, LCPR standards of actuarial work, and relevant Actuarial Standards of 

Practice (ASOPs). 

 

The report is intended to comply with Minnesota Statute 356.214 Subd. 4(b) which states that the 

auditing actuary shall: 

 

“audit the valuation reports submitted by the actuary retained by each governing or 

managing board or administrative official, and provide an assessment of the 

reasonableness, reliability, and areas of concern or potential improvement in the specific 

reports reviewed, the procedures utilized by any particular reporting actuary, or general 

modifications to standards, procedures, or assumptions that the commission may wish to 

consider.” 

 

A valuation “replication” is similar to a valuation “review” except that a replication focuses on the 

valuation’s technical aspects and less on the presentation of those results. 

 

This report may not be used for any other purpose, and Van Iwaarden Associates is not responsible 

for the consequences of any unauthorized use. Its content may not be modified, incorporated into 

or used in other material, or otherwise provided, in whole or in part, to any other person or entity, 

without our permission. 
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Data Used in the Analysis 

The results and recommendations in this report are based on the following data sources: 

▪ July 1, 2019 actuarial valuation report prepared by TRA’s retained actuary; 

▪ July 1, 2019 census data files provided by TRA and “scrubbed” census files provided by 

the retained actuary; and 

▪ July 1, 2019 asset and financial data provided by TRA. 

 

Although we reviewed all data sources for reasonability, we have not audited the underlying data 

and are relying on its substantial accuracy. If any data supplied are not accurate and complete, then 

our conclusions in this actuarial valuation replication may differ significantly. 

 

We wish to thank all the involved parties for providing information in a timely manner and for 

answering our questions. We are particularly grateful to the staff at Cavanaugh Macdonald 

Consulting, LLC for their help answering questions about their valuation system’s technical 

calculations. 

 

 

Actuarial Certification 

To the best of our knowledge, this report is complete and accurate and has been prepared in 

accordance with generally recognized and accepted actuarial principles and practices.  

 

Upon receipt of the report, the LCPR should notify us if you disagree with any information 

contained in the report or if you are aware of any information that would affect the results that has 

not been communicated to us. The report will be deemed final and acceptable to the LCPR unless 

you immediately notify us otherwise. 

 

The undersigned credentialed actuaries are members of the American Academy of Actuaries and 

meet the Academy’s Qualification Standards to render the actuarial opinion contained herein. We 

are available to answer questions on the material contained in the report or to provide explanations 

or further detail, as may be appropriate. We are not aware of any financial interest or relationship 

that could create a conflict of interest or impair the objectivity of our work. 

 

Mark W. Schulte, FSA, EA, MAAA Emily M. Knutson, FSA, EA, MAAA 

Consulting Actuary Consulting Actuary 

James A. van Iwaarden, FSA, EA, MAAA 

Consulting Actuary 

 
L/D/C/R:5/ms/ek/jvi 
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Executive Summary 
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This report summarizes our replication of the July 1, 2019 TRA actuarial valuation report. We 

conclude that the retained actuary reasonably determined the system’s July 1, 2019 actuarial 

liabilities and contribution sufficiency/(deficiency). 

 

The next section of this report describes our process for replicating and evaluating the retained 

actuary’s calculations. It is followed by separate sections addressing different components of the 

replication process (e.g., validating census data and liability calculations), along with appendices 

that summarize many of the technical calculations. 

 

We did not find any meaningful differences or deficiencies in the retained actuary’s data or 

calculations. Overall liabilities and contributions were matched with sufficient accuracy, and we 

provide commentary on the few areas where subsets of our results diverged from the retained 

actuary. In general, these instances were very limited. 

 

The table below provides a summary our of replication results. 

 
TRA Actuarial 

Valuation VIA Replication Difference

Participant data

Active members 82,965                      82,965               0.0%

Service retirements 61,073                      61,046               0.0%

Survivors 5,727                         5,714                 -0.2%

Disability retirements 485                            480                    -1.0%

Deferred retirements 15,517                      15,518               0.0%

Non-vested terminated members 35,919                      35,918               0.0%

Total 201,686                    201,641            0.0%

System assets ($1,000's)

Market value of assets 22,872,153$            22,872,153$    0.0%

Actuarial Value of Assets 22,466,848              22,466,848       0.0%

System liabilities ($1,000's)

Present Value of Benefits (PVB) 34,382,729              34,411,760       0.1%

Present Value of Future Normal Costs (PVFNC) 5,136,555                 5,105,229         -0.6%

Actuarial Accrued Liability (AAL) 29,246,174              29,306,531       0.2%

System contributions (% of payroll)

Normal cost rate 9.11% 8.84% -0.27%

UAAL amortization payment 7.77% 7.81% 0.04%

Expenses 0.30% 0.30% 0.00%

Total required contribution (Chapter 356) 17.18% 16.95% -0.23%

Statutory contribution rate (Chapter 354) 16.27% 16.27% 0.00%

Contribution sufficiency/(deficiency) -0.91% -0.68% 0.23%  
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Plan Assets 
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Asset data is another of the foundational inputs for actuarial calculations. In addition to the Market 

Value of Assets, many public sector pension plans also use a smoothed Actuarial Value of Assets 

(AVA). The purpose of AVA methods is to stabilize contribution rates by smoothing investment 

returns – generally over a five-year period. 

 

Guidance on asset smoothing methods is provided by Actuarial Standard of Practice No. 44, 

Selection and Use of Asset Valuation Methods for Pension Plans (ASOP 44). It provides 

considerations for selecting an actuarial asset method, including: 

▪ Purpose of the measurement; 

▪ Objectives of the employer and/or retirement system; 

▪ Use of different methods/assumptions and adjustment for timing differences; and 

▪ Other considerations such as the plan’s expected future cash flows and liquidity needs. 

 

Actuarial Standard of Practice No. 4, Measuring Pension Obligations and Determining Pension 

Plan Costs or Contributions (ASOP 4) also provides guidance, but generally defers to ASOP 44. 

The specific methodology for determining TRA’s AVA is prescribed in Minnesota Statutes, 

Section 356.215, Subd.1(f). 

 

To validate the asset data and AVA calculations used in the July 1, 2019 actuarial valuation report, 

we used the following process: 

▪ Request audited financial data from the system and compare it to the information disclosed 

in the actuarial valuation report; and 

▪ Replicate the AVA calculations shown in the July 1, 2019 actuarial valuation report. 

 

We found that the asset data used by the retained actuary was consistent with the audited 

asset information provided by the system. We were also able to replicate the AVA calculation 

prepared by the retained actuary and confirm it follows the methods prescribed in 

Minnesota Statutes. Our asset data comparison can be found in Appendix B, and the AVA 

replication can be found in Appendix C.  
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Plan Liabilities 
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Actuarial liabilities are calculated by programming actuarial software with a retirement system’s 

data, assumptions, methods, and plan provisions. This is usually a complex process which 

involves substantial effort and actuarial programming experience. All inputs and parameters 

must be calibrated correctly, or the modelling software will produce inaccurate results. 

 

For the replication, we independently programmed our valuation software based on our 

understanding of the data, assumptions, methods, and plan provisions used in the July 1, 2019 

actuarial valuation report, Minnesota Statutes, and the LCPR’s standards for actuarial work. The 

primary results we replicated are: 

▪ Present Value of Benefits (PVB): projected plan liability equal to the discounted value 

of all future expected benefit payments 

▪ Present Value of Future Normal Costs (PVFNC): discounted value of active member 

benefits attributable to future service (i.e., not yet earned), when expressed as a level 

percent of pay 

▪ Actuarial Accrued Liability (AAL): portion of the PVB attributable to past service (i.e., 

benefits already earned); also equal to the PVB minus PVFNC. 

 

The tables in Appendix D summarize and compare these liability measurements for different 

membership groups. Our overall results are very close to those presented in the July 1, 2019 

actuarial valuation report, and we believe that the retained actuary is reasonably 

calculating plan liabilities. 

 

We expect some liability calculation differences even if we used the exact same inputs as the 

retained actuary. This is because each actuarial software program may have slightly different 

ways of applying actuarial formulas. As a general rule, we would like to match the overall PVB, 

PVFNC, and AAL within 2% of the retained actuary’s results. 

 

Result for member subgroups or split by benefit source may differ by larger magnitudes 

depending on how each actuary interprets and programs their actuarial software. We believe 

these differences are acceptable as long as they are small relative to the overall plan. Our opinion 

is that any differences between our replicated liabilities and those produced by the retained 

actuary are reasonable and can be explained by slightly different programming procedures. 
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TRA’s statutory pension contribution rates are defined in Chapter 354 of Minnesota Statues, but 

the retained actuary is also required to calculate “required contributions” per Chapter 356 of 

Minnesota Statutes. The required contribution rates are those which are expected to fully-fund 

the pension plan by the statutory full funding date. 

 

We replicated the contribution sufficiency/(deficiency) calculations as follows: 

▪ Required supplemental contribution rate: We calculated the required supplemental 

contribution rate based on our replication of the Unfunded Actuarial Accrued Liability 

and projected payroll through the statutory June 30, 2048 full funding date. 

▪ Statutory contributions: We calculated the estimated dollar value of the statutory 

normal cost contributions based on the blended statutory contribution rates calculated by 

the retained actuary and applied to our replication of projected payroll. These amounts 

are added to the statutory supplemental contribution rates. 

▪ Required contributions: We calculated the estimated “percent of payroll” and dollar 

value of the contributions required to fully fund the plan based on the system’s stated 

funding policy. These consist of normal cost contributions plus the required supplemental 

contribution rate. 

▪ Contribution sufficiency/(deficiency): We compare our contribution sufficiency 

calculation (i.e., difference between the statutory and required contributions) to those 

determined by the retained actuary in the July 1, 2019 actuarial valuation report. 

 

The tables in Appendix E summarize and compare our calculations. Our overall results are 

very close to those calculated by the retained actuary, and we believe that the retained 

actuary is reasonably calculating the contribution sufficiency/(deficiency). 
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Appendix A – Census Data Comparisons 
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The exhibits below compare the participant counts and certain data statistics between the “raw” 

system data and the “scrubbed” actuarial data. 

 

Summary of Participant Statistics 
 

System Data Retained Actuary Difference

Active members 82,965                 82,965                 -              

Average age 43.2                      43.2                     0.0%

Average service 11.96                    11.96                   0.0%

Average salary 60,187$               60,187$              0.0%

Service retirements 61,046                 61,073                 27               

Average age 73.6                      73.6                     0.0%

Average monthly annuity 2,343$                 2,343$                 0.0%

Survivors 5,714                    5,727                   13               

Average age 81.1                      81.2                     0.0%

Average monthly annuity 2,366$                 2,386$                 0.8%

Disability retirements 480                       485                       5                  

Average age 58.0                      58.0                     0.1%

Average monthly annuity 1,796$                 1,803$                 0.4%

Deferred retirement 15,518                 15,517                 (1)                

Average age 48.4                      48.4                     0.0%

Other non-vested terminations 35,918                 35,919                 1                  

Average age 46.9                      46.9                     0.0%

Total 201,641               201,686              45                
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The exhibit below compares the market value of assets from the system’s CAFR to the amounts 

used by the retained actuary (see Section II, Table 1 in the July 1, 2019 valuation report). We 

find that the entries compare well, which indicates that the market asset data used in the 

valuation report was correct. All amounts shown are in $1,000’s. 

 
Retained Actuary System Financials

Cash and short-term investments

Cash 11,076$                      11,076$                      

Bui lding account cash 47                               47                               

Short term investments 654,048                      654,048                      

Total  cash and short term investments 665,171                      665,171                      

Accounts  receivable 22,324                        22,324                        

Investments  (at fa i r va lue)

Bond pool 4,630,885                   4,630,885                   

Al ternative investment pool 3,311,887                   3,311,887                   

Domestic s tock pool 9,561,812                   9,561,812                   

Broad international  s tock fund 4,678,182                   4,678,182                   

22,182,766                 22,182,766                 

Securi ties  lending col latera l 1,692,432                   1,692,432                   

Bui ldings

Land 171                             171                             

Bui lding & equipment net of depreciation 5,710                          5,710                          

Total  bui ldings 5,881                          5,881                          

Capita l  assets  net of depreciation 13,262                        13,262                        

Total Assets 24,581,836$               24,581,836$               

Current l iabi l i ties

Accounts  payable 8,551$                        8,551$                        

Accrued compensated absences 87                               87                               

Accrued expenses  - bui lding 30                               30                               

Bonds  payable 643                             643                             

Bond interest payable 5                                 5                                 

Securi ties  lending col latera l 1,692,432                   1,692,432                   

Total  current l iabi l i ties 1,701,748                   1,701,748                   

Long term l iabi l i ties

Accrued compensated absences 776                             776                             

Bonds  payable 3,256                          3,256                          

Total  long term l iabi l i ties 4,032                          4,032                          

Total Liabilities 1,705,780$                 1,705,780$                 

Net position restricted for pensions 22,876,056$               22,876,056$               
Earnings  Limitation Savings    

Account (ELSA) accounts  payable
(3,903)                         (3,903)                        

Net position restricted for pensions 

after ELSA adjustment

22,872,153$               22,872,153$               
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The exhibit below compares the retained actuary’s January 1, 2019 AVA calculation to our 

replication. The calculations match and are consistent with relevant Minnesota Statutes, Section 

356.215, Subd.1(f) so we believe they were prepared correctly. All amounts shown are in 

$1,000’s. 

 

 

Retained Actuary VIA Match

1. Market value of assets available for benefits 22,872,153             22,872,153             

2. Determination of average asset balance

a. Total assets at beginning of year 22,362,087             22,362,087             

b. Total assets at end of year 22,876,056             22,876,056             

c. Net investment income for fiscal year 1,579,099               1,579,099               

d. Average balance (a. + b. - c.)/2 21,829,522             21,829,522             

3. Expected return (7.50% x 2.d.) 1,637,214               1,637,214               

4. Actual return 1,579,099               1,579,099               

5. Current year asset gain/(loss) (4. - 3.) (58,115)                    (58,115)                   

6. Unrecognized asset returns Original  amounts

Unrecognized 

percent

Unrecognized 

amounts

Unrecognized 

amounts

a. FYE 2019 (58,115)         80% (46,492)                    (46,492)                   

b. FYE 2018 398,058        60% 238,835                   238,835                   

c. FYE 2017 1,342,126     40% 536,850                   536,850                   

d. FYE 2016 (1,619,440)   20% (323,888)                 (323,888)                 

e. Total unrecognized amount 405,305                   405,305                   

7. AVA at end of year (1. - 6.f.) 22,466,848             22,466,848              
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Appendix D – Plan Liability Replications 
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The exhibits below compare our replication of the plan liabilities to those calculated by the retained actuary. 

We believe that the overall closeness of the results indicates the July 1, 2019 actuarial valuation report 

liabilities are reasonable. There are a couple of small benefit subclasses with larger differences (e.g., active 

deferred retirements and refunds), but these are very small relative to the overall plan and we believe they’re 

due to different benefit classification interpretations. All amounts shown are in $1,000’s. 

 
Present Value of Benefits (PVB) Liability Retained Actuary VIA Replication $ Difference % Difference

Active members

Retirement annuities 14,023,219$        14,208,726$      185,507$       1.3%

Disabi l i ty benefi ts 333,229               332,466             (763)               -0.2%

Survivor benefi ts 109,128               110,560             1,432             1.3%

Deferred reti rements 403,267               324,803             (78,464)          -19.5%

Refunds 15,051                 13,296               (1,755)            -11.7%

Subtotal 14,883,894$        14,989,851$      105,957$       0.7%

Deferred reti rements 648,370               642,667             (5,703)            -0.9%

Former members  without vested rights 95,067                 95,067               -                 0.0%

Benefi t recipients  (reti rees  and survivors ) 18,755,398          18,684,175        (71,223)          -0.4%

Total 34,382,729$        34,411,760$      29,031$         0.1%

Present Value of Future Normal Costs (PVFNC) Retained Actuary VIA Replication $ Difference % Difference

Active members

Retirement annuities 4,261,384$          4,409,249$        147,865$       3.5%

Disabi l i ty benefi ts 139,981               140,801             820                0.6%

Survivor benefi ts 41,235                 42,485               1,250             3.0%

Deferred reti rements 503,871               347,134             (156,737)        -31.1%

Refunds 190,084               165,560             (24,524)          -12.9%

Subtotal 5,136,555$          5,105,229$        (31,326)$        -0.6%

Deferred reti rements -                      -                     -                 0.0%

Former members  without vested rights -                      -                     -                 0.0%

Benefi t recipients  (reti rees  and survivors ) -                      -                     -                 0.0%

Total 5,136,555$          5,105,229$        (31,326)$        -0.6%

Actuarial Accrued Liability (AAL) Retained Actuary VIA Replication $ Difference % Difference

Active members

Retirement annuities 9,761,835$          9,799,477$        37,642$         0.4%

Disabi l i ty benefi ts 193,248               191,665             (1,583)            -0.8%

Survivor benefi ts 67,893                 68,075               182                0.3%

Deferred reti rements (100,604)             (22,331)              78,273           -77.8%

Refunds (175,033)             (152,264)            22,769           -13.0%

Subtotal 9,747,339$          9,884,622$        137,283$       1.4%

Deferred reti rements 648,370               642,667             (5,703)            0.0%

Former members  without vested rights 95,067                 95,067               -                 0.0%

Benefi t recipients  (reti rees  and survivors ) 18,755,398          18,684,175        (71,223)          0.0%

Total 29,246,174$        29,306,531$      60,357$         0.2%  
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The exhibit below compares our replication of the contribution calculations to the retained actuary’s 

results. We begin by replicating the Supplemental Contribution Rate and then determine the 

Contribution Sufficiency/(Deficiency). We believe that the overall closeness of the results indicates 

the July 1, 2019 actuarial valuation report calculations are reasonable. All amounts shown are in 

$1,000’s. 

 
Supplemental Contribution Rate Retained Actuary VIA Replication $ Difference

Determination of UAAL

Actuaria l  Accrued Liabi l i ty (AAL) 29,246,174$        29,306,532$      60,358$         

Current assets  (AVA) 22,466,848          22,466,848        -                 

Unfunded Actuaria l  Accrued Liabi l i ty (UAAL) 6,779,326$          6,839,684$        60,358$         

Determination of supplemental  contribution rate

Present va lue of future payrol ls  through 

the June 30, 2048 amortization date

87,220,442$        87,583,596        363,154$       

Supplemental contribution rate 7.77% 7.81%  
 

 
Contribution Sufficiency/(Deficiency) Retained Actuary VIA Replication Difference

Projected annual payroll for FY2019-2020 5,340,671$ 5,330,015$ (10,656)$       

Statutory contributions - Chapter 354 % of Payroll $ Amount % of Payroll $ Amount $ Difference

Employee contributions 7.50% 400,553$    7.50% 399,751$    (802)$            

Employer contributions 8.11% 433,135      8.11% 432,264      (871)              

Supplemental  contributions

1993 legis lation 0.09% 5,000          0.09% 5,000          -                

1996 legis lation 0.06% 3,256          0.06% 3,256          -                

1997 legis lation 0.24% 12,954        0.24% 12,954        -                

2014 legis lation 0.27% 14,377        0.27% 14,377        -                

Total statutory contributions 16.27% 869,275$    16.27% 867,602$    (1,673)$         

Required contributions - Chapter 356

Normal  cost

Retirement benefi ts 7.61% 406,432$    7.62% 406,293      (139)$            

Disabi l i ty benefi ts 0.23% 12,284        0.23% 12,230        (54)                

Survivor benefi ts 0.08% 4,272          0.08% 4,145          (127)              

Deferred reti rement benefi ts 0.85% 45,396        0.62% 33,092        (12,304)         

Refunds 0.34% 18,158        0.29% 15,285        (2,873)           

Total  normal  cost 9.11% 486,542$    8.84% 471,045$    (15,497)$       

Supplemental  contribution to 

amortize the UAAL by June 30, 2048
7.77% 414,970      7.81% 416,274      1,304            

Al lowance for expenses 0.30% 16,022        0.30% 15,990        (32)                

Total required contribution for fiscal 

year ending June 30, 2020

17.18% 917,534$    16.95% 903,309$    (14,225)$       

 
 

 

 




