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Re:  Actuarial Peer Review and Replication of the June 30, 2016 Actuarial Valuations of 

the Indiana State Teachers’ Retirement Fund 
 
 
Dear Board of Trustees (“Board”): 
 
Actuarial valuations are prepared annually by Nyhart (“Fund Actuary”) for the Pre-1996 Account (“Pre-
1996 Account”) and 1996 Account (“1996 Account”) of the Indiana State Teachers’ Retirement Fund 
(“TRF”).  Submitted in this report are the results of our actuarial peer review and replication of the June 
30, 2016 actuarial valuations of both the Pre-1996 Account and 1996 Account. This report is intended to 
provide INPRS with an actuarial opinion as to the completeness, accuracy, and compliance with Actuarial 
Standards of Practice (“ASOPs”) of the June 30, 2016 actuarial valuations and reports prepared by the 
Fund Actuary. This report has been prepared for the Indiana Public Retirement System (“INPRS”) 
pursuant to the engagement letter between INPRS and PricewaterhouseCoopers LLP (PwC) dated June 7, 
2010 (as amended). 
 
Our replication of the June 30, 2016 valuations of the TRF Pre-1996 Account and 1996 Account was based 
on the underlying member census and plan asset data furnished to the Fund Actuary by INPRS, the 
benefit provisions established by the Indiana Code, the actuarial assumptions selected by the Board, and 
the actuarial methods selected by the Board as part of its funding policy.  
 
Member Census Data and Asset Information 
 
The member census data and asset information reflected in our replication of the June 30, 2016 actuarial 
valuation results for the TRF Pre-1996 Account and the 1996 Account were provided to us by the Fund 
Actuary. As noted in their valuation reports, the Fund Actuary received the member census data and asset 
information from INPRS and performed certain checks for reasonableness, but did not audit the data. 
PwC also did not audit the data provided to us, nor did we not review the data for reasonableness other 
than to confirm that certain totals and statistics (e.g. market value of assets, number of members, etc.) 
were consistent with those presented in the Fund Actuary’s valuation reports. The accuracy of the results 
presented in this report is dependent on the accuracy and completeness of the information provided to 
PwC.  
 
It is our understanding that the member census and asset data provided to and utilized by the Fund 
Actuary are audited by the independent accounting firm retained by INPRS, and is the reason that a more 
detailed review of the data was not included in the scope of our review. We also note that the member 
census data underlying the June 30, 2016 actuarial valuations is as of June 30, 2015. The Fund Actuary 
therefore performs an actuarial valuation of the benefit liabilities as of June 30, 2015, and then applies 
mathematical techniques to roll forward the results to June 30, 2016 to produce the results presented in 
their valuation reports.  
 
 
 
 



 

Benefit Provisions 
 
The benefit provisions reflected in our replication of results are based on our understanding of the benefit 
provisions in effect under the Indiana Code as of June 30, 2016, as summarized in the Fund Actuary’s 
valuation reports. PwC did not verify the benefit provisions summarized in the valuation reports to the 
applicable sections of the Indiana Code. However, a comparison of the benefit provisions summarized in 
the Fund Actuary’s valuation reports to the Indiana Code was performed by INPRS legal staff and they 
confirmed to us that the significant benefit provisions summarized the valuation reports are consistent 
with Indiana Code. No exceptions were noted by INPRS staff. 
 
Since PwC is the Fund Actuary for the Public Employees’ Retirement Fund (“PERF”), we did review the 
summary provisions for reasonableness and consistency with our understanding of the PERF provisions 
given the similarity of the two Funds. 
 
Assumptions and Methods 
 
The actuarial assumptions and methods used in the annual actuarial valuations of the TRF Pre-1996 
Account and 1996 Account are selected and approved by the Board, with advice generally provided by the 
Fund Actuary.  The actuarial assumptions adopted by the Board and used in the June 30, 2016 valuations 
are based on recommendations from the Fund Actuary pursuant to an experience study completed in 
April 2015. We were provided a copy of the Fund Actuary’s experience study report, which documented 
the analysis and recommendations of the Fund Actuary to the Board. We note that the study was 
primarily based on member experience during the period from June 30, 2011 to June 30, 2014 and the 
analysis prepared appears to be compliant with ASOP 27 and ASOP 35, though a detailed review of the 
analysis performed is outside the scope of our review. We did, however, confirm that the assumption 
recommendations of the Fund Actuary were consistent with the results of the underlying analysis 
documented in the experience study report. We understand that the Board adopted the various 
recommendations of the Fund Actuary presented in the experience study report, so we also confirmed 
that the recommended assumptions were properly reflected in the June 30, 2016 valuations. We note that 
the same actuarial assumptions are used to value the benefit liabilities underlying the calculation of the 
actuarially determined contributions for funding purposes, as well as the financial reporting requirements 
detailed in Governmental Accounting Standards Board Statements No. 67 and No. 68 (“GASB 67” and 
“GASB 68”).  
 
The actuarial methods for allocating benefit cost over the working career of members, asset smoothing, 
and amortization of the unfunded actuarial accrued liability adopted by the Board for determining the 
actuarially determined contributions were applied as defined in the Board’s funding policy. We used the 
same assumptions in our replication of the benefit liabilities and the actuarially determine contributions. 
Actuarial methods applied for financial reporting purpose are defined in GASB 67 and GASB 68. We did 
not review or replicate financial reporting calculations as we understand that information is audited by 
the independent accounting firm retained by INPRS. 
 
Analysis 
 
Based on this underlying data, we independently valued the June 30, 2016 actuarial accrued liability and 
normal cost for the Pre-1996 Account and the 1996 Account. This included a valuation of the liabilities as 
of June 30, 2015, the date of the underlying member census data, and roll forward of those results to June 
30, 2016, consistent with the procedures performed by the Fund Actuary. We also replicated calculations 
of the actuarial value of assets and actuarially determined contributions based on the methods selected by 
the Board in its funding policy. The results of our valuations and funding policy calculations, in 
comparison to those of the Fund Actuary, are presented herein. 
 



 

We also requested and received several single member sample life valuations from the Fund Actuary. The 
detailed output of those valuations provided greater insight into specific coding and mathematical 
procedures performed in the valuations by the Fund Actuary and allowed us to identify any differences in 
our approach.  
 
Finally, we reviewed the June 30, 2016 actuarial valuation processes and reports prepared of the Fund 
Actuary for compliance with applicable ASOPs.  
 
Conclusions 
 
A summary of our conclusions is presented in the Executive Summary of the enclosed report. More 
detailed conclusions are presented at the end of each section of the report along with any 
recommendations and considerations we have for INPRS and the Fund Actuary for improving future 
valuations. We note that the individual and cumulative impact of our various recommendations and 
considerations presented in this report would have only a minor impact on the valuation of the benefit 
liabilities and funding policy calculations if implemented. 
 
In general, our independent replication of the actuarial valuation results and funding 
policy calculations matched those of the Fund Actuary to within a small margin, generally 
less than 1%. We did not identify any significant errors or omissions on the part of the 
Fund Actuary. We also found the actuarial valuations and reports of the Fund Actuary to 
generally be in compliance with applicable Actuarial Standards of Practice.  
 
We would like to thank the actuarial team from Nyhart for being cooperative and forthcoming in 
responses to our requests for information and questions concerning their technical procedures. Their 
efforts are appreciated.   
 



 

Certification 
 
To the best of our knowledge, this report is complete and accurate for the intended purpose and has been 
prepared in accordance with generally accepted actuarial principles and the Actuarial Standards of 
Practice prescribed by the American Academy of Actuaries. Due to the limited scope of our engagement, 
we did not consider or perform an analysis of the range of potential future outcomes due to future 
experience being different that assumed, future changes in actuarial assumptions and methods, and 
future changes in plan provisions.  
 
Neither PwC nor any of its employees have any relationship with the INPRS which could impair or appear 
to impair the objectivity of this report.  PwC also does not have any relationship with Nyhart that would 
impair or appear to impair the objectivity of this report. We note that PwC is the Fund Actuary for several 
defined benefit pension plans other than TRF that are administered by INPRS. We have on occasion 
worked in conjunction with Nyhart to produce actuarial analysis for INPRS, where similar analysis was 
requested by INPRS for TRF and one or more of the funds for which we are the Fund Actuary. We did not 
work in conjunction with Nyhart in any capacity on the June 30, 2016 actuarial valuations that are the 
subject of this review and replication.  
 
The undersigned actuaries are compliant with all requirements of the Qualification Standards for 
Actuaries Issuing Statements of Actuarial Opinion in the United States. 
 
Respectfully submitted, 
 
 
 
 
   
____________________________  ____________________________  
Ms. Cindy Fraterrigo Mr. Brandon Robertson 
Member, American Academy of Actuaries Member, American Academy of Actuaries 
Fellow of the Society of Actuaries Associate of the Society of Actuaries 
Enrolled Actuary (No. 14-06229) Enrolled Actuary (No. 14-07568) 
 
 
 
 
 
____________________________ 
Mr. Antonio DeSario 
Member, American Academy of Actuaries  
Fellow of the Society of Actuaries 
Enrolled Actuary (No. 14-08239) 
 
 
The content of this document is limited to the matters specifically addressed herein and does not address 
any other potential tax consequences, or the potential application of tax penalties, to any matter other 
than as set forth herein. Our conclusions are not binding upon any taxing authority or the courts and 
there is no assurance that any relevant taxing authority will not successfully assert a contrary position. In 
addition, no exceptions (including the reasonable cause exception) are available for any federal or state 
penalties imposed if any portion of a transaction is determined to lack economic substance or fails to 
satisfy any similar rule of law, and our advice will not protect you from any such penalties. This document 
supersedes all prior written or oral advice with respect to the issues addressed in this document and all 
such prior communications should not be relied upon by any person for any purpose. 
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Executive Summary  
 
Purpose and Scope of the Actuarial Peer Review and Replication 
 
INPRS engaged PwC to perform an actuarial peer review and replication of the June 30, 2016 actuarial 
valuations of the TRF Pre-1996 Account and TRF 1996 Account in order to provide INPRS with an 
actuarial opinion as to the completeness, accuracy, and compliance with Actuarial Standards of Practice 
(“ASOPs”) of the results and reports prepared by Nyhart, the Fund Actuary. The Fund Actuary issued 
separate valuation reports for the Pre-1996 Account and the 1996 Account. This report consolidates our 
findings related to both Accounts.  
 
We performed our review and replication of the valuation results in a manner consistent with the process 
we would follow to perform full actuarial valuations of the funds as if we were the newly retained Fund 
Actuary. We initially prepared a replication of the June 30, 2016 valuation results based on the underlying 
census, assumptions, methods, and provisions data provided to us, but independent of any knowledge of 
specific valuation coding or mathematical techniques applied by the Fund Actuary. We then conducted a 
review of selected individual sample life valuations in order to identify any differences in coding or 
mathematical techniques that resulted in differences between our valuation results and those of the Fund 
Actuary.   
 
Our review and replication procedures were not audit procedures performed in accordance with auditing 
standards prescribed by the American Institute of Certified Public Accountants. Therefore, the results 
presented in this report should not be construed as an audit opinion, but rather an actuarial statement of 
opinion. 
 
In particular, the scope of our review and replication procedures included the following steps: 
 
 Request information from the Fund Actuary, including a copy of the June 30, 2016 actuarial valuation 

reports, a copy of the most recent experience study completed in April 2015, the member census data 
and asset used in the actuarial valuations, and detailed output for individual “sample life” valuations 
for selected members. 

 
 Review and validate the member census data and market value of asset data provided by the Fund 

Actuary by replicating various statistics shown in the Fund Actuary’s actuarial valuation reports.  
 
 Review the assumption recommendations contained in the Fund Actuary’s 2015 experience study 

report for consistency with the historical experience and future expectations summarized in the report 
and for consistency with the assumption development guidance in ASOP 27 and ASOP 35. We note 
that the study was primarily based on member experience during the period from June 30, 2011 to 
June 30, 2014.  

 
 Confirm that the recommended actuarial assumptions presented in the Fund Actuary’s experience 

study report and subsequently adopted by the Board were properly reflected in the June 30, 3016 
actuarial valuations and disclosed in the actuarial valuation reports.  

 
 Independently value the June 30, 2015 benefit liabilities, in particular the actuarial accrued liability 

and normal cost, for the Pre-1996 Account and the 1996 Account based on the member census data 
provided and the actuarial assumptions, methods, and plan provisions summarized in the actuarial 
valuation reports.  

 
 Review and replicate the roll forward of benefit liabilities and normal cost from June 30, 2015, the 

date of the underlying member census data, to June 30, 2016, including application of the interest 
rate to reflect the time value of money, the benefit distributions reflected, and other adjustments for 
known activity during the roll forward period.  
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 Review sample life output for certain selected individuals provided by the Fund’s Actuary to identify 
any differences in programming or mathematical technique in the Fund Actuary’s valuation and our 
independent valuation of the benefit liabilities.  

 
 Review the calculation of the actuarial value of assets based on the investment gain/losses for each of 

the past five years disclosed in the Fund Actuary’s actuarial valuation report and our understanding of 
the five-year smoothing method selected by the Board as part of its funding policy. 

 
 Review the calculation of the actuarially determined contributions based on outstanding liability 

gains/losses disclosed in the Fund Actuary’s actuarial valuation report and our understanding of the 
unfunded actuarial accrued liability amortization method selected by the Board as part of its funding 
policy. 

 
 Review the June 30, 2016 actuarial valuation reports for compliance with ASOP 41, Actuarial 

Communications, and other applicable ASOPs.  
 
 Confirm the credentials of the actuaries who signed the June 30, 2016 actuarial valuation reports and 

their ability to certify the results and render the opinions contained in their reports.  
 
 Identify recommendations and considerations for INPRS and the Fund Actuary for improving future 

valuations and reports.  
 
Each of these steps were performed for both the Pre-1996 Account and the 1996 Account.  
 
Note that scope of our review and replication did not include the following: 
 
 Audit of the member census and asset data, or otherwise review the data for reasonableness. We 

relied on the member census and asset data provided by the Fund Actuary as is. It is our 
understanding that the member census and asset data utilized by the Fund Actuary are audited by the 
independent accounting firm retained by INPRS. 

 
 Independent replication of the experience study analysis supporting the assumptions selected by the 

Board for the June 30, 2016 valuations. Rather, we relied on the analysis completed by the Fund 
Actuary and summarized in their experience study report for validating the assumptions selected by 
the Board and used in the June 30, 2016 actuarial valuations.  

 
 Verification of the benefit provisions summarized in the actuarial valuation reports to the applicable 

sections of the Indiana Code. A comparison of the benefit provisions summarized in the reports to the 
Indiana Code was performed by INPRS legal staff and they confirmed to us that the significant benefit 
provisions summarized the reports are consistent with Indiana Code. No exceptions were noted. In 
addition, since PwC is the Fund Actuary for the Public Employees’ Retirement Fund (“PERF”), we did 
review the summary provisions for reasonableness and consistency with our understanding of the 
PERF provisions, given the similarity of the two Funds. 

 
 Replication of information prepared by the Fund Actuary in accordance with GASB 67 and GASB 68 

for financial reporting. It is our understanding that financial reporting information prepared by the 
Fund Actuary is audited by the independent accounting firm retained by INPRS. We replicated the 
valuation of benefit liabilities and calculation of the actuarial determined contributions on a funding 
basis only. However, we note that the “total pension liability” valuation for financial reporting 
purposes is based on the same underlying member census data, actuarial assumptions, actuarial 
methods, benefit provisions, and valuation date as the valuation performed for funding purposes, 
resulting in the total pension liability being equal to the “actuarial accrued liability” for funding 
purposes.  
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Conclusions 
 
Our replication of the actuarial valuation results and funding policy calculations matched those of the 
Fund Actuary to within a small margin, generally less than 1%. We did not identify any significant errors 
or omissions on the part of the Fund Actuary. We also found the actuarial valuations and reports prepared 
by the Fund Actuary to be generally in compliance with applicable ASOPs.  
 
Specifically: 
 
 We were able to match the summary of member census data without any significant differences. 
 
 The actuarial assumptions selected by the Board pursuant to the results of the 2015 experience study 

completed by the Fund Actuary do not appear unreasonable based on the underlying experience and 
future expectations summarized in the study. The analysis summarized in the experience study report 
appears consistent with the assumption development guidance in ASOP 27 and ASOP 35. 

 
 The actuarial assumptions used in the June 30, 2016 actuarial valuations and disclosed in the 

actuarial valuation reports match the Fund Actuary’s recommendations contained in the 2015 
experience study report.  

 
 We were able to replicate the actuarial accrued liability and normal cost for both the Pre-1996 

Account and the 1996 Account in aggregate, and for the individual sample lives provided, to within a 
small margin. Generally less than 1%.  

 
 The calculations performed for the liability roll-forward from June 30, 2015 to June 30, 2016, the 

actuarial value of assets, and the actuarially determined contributions are consistent with customary 
actuarial practices and appear to be consistent with the Board funding policy. 

 
 The actuarial valuation reports prepared by the Fund Actuary generally comply with ASOP 41. 
 
 The signing actuaries have the actuarial credentials that we generally consider appropriate for 

purposes of preparing pension actuarial valuations.  We have also verified that the signing actuaries, 
as applicable, have satisfied the continuing education requirements of the Society of Actuaries for the 
period ended December 31, 2015, based on documentation on the Society of Actuaries website 
(www.soa.org). 

 
The remainder of this report is divided into the following sections that align with the steps taken during 
our review and replication.  
 
 Member Census Data 
 
 Actuarial Assumptions and Methods 
 
 Valuation Replication 
 
 Actuarial Value of Assets 
 
 Actuarially Determined Contributions 
 
 Actuarial Report  
 
Additional detailed conclusions are presented at the end of each section of the report and identify a 
number of recommendations and considerations for INPRS and the Fund Actuary for improving future 
valuations. However, we note that the individual and cumulative impact of the various recommendations 
and considerations presented in this report would have only a minor impact on the valuation of the 
benefit liabilities and funding policy calculations. 
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Member Census Data  
 
The tables below summarize the member data used in the valuation. The June 30, 2016 valuation is based 
on June 30, 2015 member census data, therefore the data statistics summarized in this section are as of 
June 30, 2015.  
 
PwC statistics are based on the member census data provided to us by the Fund Actuary. As noted in their 
valuation reports, the Fund Actuary received the member census data and asset information from INPRS 
and performed certain checks for reasonableness, but did not audit the data. PwC also did not audit the 
data provided to us, nor did we not review the data for reasonableness other than to confirm that the 
totals and statistics presented below are consistent with those presented in the Fund Actuary’s valuation 
reports. It is our understanding the member census provided to and utilized by the Fund Actuary is 
audited by the independent accounting firm retained by INPRS.  
 
 

Pre-1996 Account 
 
 PwC Fund Actuary  
 
 June 30, 2015 June 30, 2015  
 

Number of Actives   14,327    14,327 
 Average Age   54.6   54.6 
 Average Service   27.3   27.3 
 Average Pay   $ 72,881   $ 72,876 
  
Number of Inactive Vesteds   3,119   3,119
 Average Age   57.8   57.8
 Average Service   21.2   21.2 

Number of Inactive Nonvesteds   394   394 

Number of Retirees and Beneficiaries   52,575 52,575 
 Average Age   72.6 72.6 
 Average Years Retired   12.8   12.8 
 Average Monthly Annuity 1   $ 203   $ 203 
 Average Monthly Pension   $ 1,509   $ 1,512 

Total Number of Members   70,415   70,415 

1The average monthly annuity is the average over all retirees and beneficiaries, including those that did 
not annuitize their ASA balances.  
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1996 Account 
 
 PwC Fund Actuary  
 
 June 30, 2015 June 30, 2015  
 

Number of Actives   55,265    55,265 
 Average Age   39.5   39.5 
 Average Service   10.1   10.1 
 Average Pay   $ 54,393   $ 54,359 
  
Number of Inactive Vesteds   4,335   4,335
 Average Age   50.2   50.2
 Average Service   15.0   15.0 

Number of Inactive Nonvesteds   12,529   12,529 

Number of Retirees and Beneficiaries   4,977 4,977 
 Average Age   66.9 66.9 
 Average Years Retired   6.2   6.2 
 Average Monthly Annuity 1   $ 172   $ 172 
 Average Monthly Pension   $ 1,350   $ 1,355 

Total Number of Members   77,106   77,106 

1 The average monthly annuity is the average over all retirees and beneficiaries, including those that did 
not annuitize their ASA balances.  

Conclusions: 
 
We note the following conclusions with respect to our review and analysis of the TRF Pre-1996 Account 
and 1996 Account member census data provided to us by the Fund Actuary: 
 
 Our summary statistics of the member census data provided by the Fund Actuary are consistent with 

the same statistics presented in the Fund Actuary’s valuation reports with no significant differences 
noted. This provided assurance that the data provided to us is the same data used in the June 30, 
2016 valuations of the TRF Pre-1996 Account and 1996 Account. Note that slight differences in the 
average pay for active members and average pension for retired members are the result of different 
calculation procedures between PwC and the Fund Actuary with respect to application of assumed 
salary growth, cost-of-living adjustments, and inclusion or exclusion of members assumed to 
decrement immediately following the valuation date.  

 
As a result of our review and analysis, we offer the following recommended revisions to INPRS and the 
Fund Actuary for implementation in the next actuarial valuation of the TRF Pre-1996 Account and 1996 
Account: 
 
 None. 
 
As a result of our review and analysis, we offer the following additional considerations to INPRS and the 
Fund Actuary for implementation in future actuarial valuations of the TRF Pre-1996 Account and 1996 
Account: 
 
 None. 
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Actuarial Assumptions and Methods    
 
The actuarial assumptions and methods used in the annual actuarial valuations of the TRF Pre-1996 
Account and 1996 Account are selected and approved by the Board, with advice generally provided by the 
Fund Actuary. ASOP 27 provides guidance to actuaries for developing and selecting economic 
assumptions and ASOP 35 provides guidance to actuaries for developing and selecting demographic and 
other noneconomic assumptions. ASOP 27 and 35 recognize the uncertain nature in which assumptions 
are selected and that a range of assumptions may be reasonable. Under both standards, a reasonable 
assumption should have the following characteristics.   
 
 The assumption is appropriate for the purpose of the measurement. 
 
 The assumption reflects the actuary’s professional judgement. 
 
 The assumption reflects historical and current (economic or non-economic) data as of the 

measurement date. 
 
 The assumption reflects estimates of future experience. 
 
 The assumption is unbiased. 
 
The actuarial assumptions adopted by the Board and used in the June 30, 2016 valuations are based on 
recommendations from the Fund Actuary pursuant to an experience study completed in April 2015. We 
were provided a copy of the Fund Actuary’s experience study report, which documented the analysis and 
recommendations of the Fund Actuary to the Board. We note that the study was primarily based on 
member experience during the period from June 30, 2011 to June 30, 2014 and the analysis prepared 
appears to be consistent with ASOP 27 and ASOP 35, including the guidance summarized above, though a 
detailed review of the analysis performed is outside the scope of our review. We did, however, confirm 
that the assumption recommendations of the Fund Actuary were consistent with the results of the 
underlying analysis documented in the experience study report. We understand that the Board adopted 
the various recommendations of the Fund Actuary presented in the experience study report, so we then 
also confirmed that the assumptions adopted were properly reflected in the June 30, 2016 valuations. We 
note that the same actuarial assumptions are used to value the benefit liabilities underlying the 
calculation of the actuarially determined contributions for funding purposes, as well as the financial 
reporting requirements detailed in Governmental Accounting Standards Board Statements No. 67 and 
No. 68 (“GASB 67” and “GASB 68”). We utilized the same actuarial assumptions in our replication of the 
June 30, 2016 actuarial valuation results.   
 
PwC also reviewed the actuarial methods disclosed in the Fund Actuary’s valuation reports for consistency 
with our understanding of Board’s funding policy. The actuarial methods reflected in the Fund Actuary’s 
actuarial valuation of the benefit liabilities and calculation of the actuarially determined contributions for 
funding purposes are as follows:  
 
Actuarial Cost Method: Entry Age Normal Level Percent of Pay 
 
Actuarial Asset Valuation Method: Five-year smoothing of investment gains and losses, with a 

20% corridor  
 
Calculated Contribution Rate: For Pre-1996 Account: Normal cost plus five-year closed level 

dollar amortization of the unfunded actuarial accrued liability 
(fresh start in 2016) 

 
 For 1996 Account: Normal cost plus 20-year (30-year prior to 

2016) closed level dollar amortization of the unfunded 
actuarial accrued liability 
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Again, we utilized the same actuarial methods in our replication of the June 30, 2016 actuarial valuation 
results.  
 
The “Actuarial Assumptions and Methods” sections of the Fund Actuary’s valuation reports contain a 
description of all actuarial assumptions and methods used in the June 30, 2016 valuations.  
 
Conclusions: 
 
We note the following conclusions with respect to our review of the actuarial assumptions and methods 
utilized in the June 30, 2016 actuarial valuations of the TRF Pre-1996 Account and 1996 Account by the 
Fund Actuary:  
 
 The assumptions developed by the Fund Actuary based on the 2015 experience study for the Fund are 

reasonable representations of plan experience over the period studied and appear to have been 
developed in a manner consistent with ASOP 27 and ASOP 35. This conclusion is based on a review of 
the assumption study report presented by the Fund Actuary, and the data and conclusions contained 
in the report. Replication of the results of the experience study and detailed assessment of each 
individual assumption is outside of the scope of this review. 

 
 The assumptions recommended in the 2015 experience study, and subsequently approved by the 

Board, were properly reflected in the June 30, 2016 actuarial valuations and summarized in the 
related actuarial reports by the Fund Actuary. Note that INPRS staff communicated to us that the 
Board adopted the recommended assumptions from the experience study. We did not confirm the 
assumption selections of the Board to any Board meeting minutes.  

 
 The actuarial cost method, asset valuation method, and unfunded actuarial accrued liability 

amortization method used in the June 30, 2016 valuations by the Fund Actuary are consistent with 
our understanding of the Board’s funding policy, as communicated to us by INPRS. 

 
 All assumptions and methods were properly disclosed in the Fund Actuary’s reports. 
 
As a result of our review, we offer the following recommended revisions to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the TRF Pre-1996 Account and 1996 Account: 
 
 We note a small difference in our replication of the actuarial accrued liability and normal cost due to 

how the Entry Age Normal Level Percent of Pay cost method is being applied by the Fund Actuary for 
the TRF valuations, versus our valuations for the other defined benefit plans.  The Fund Actuary 
attributes the cost of each benefit (retirement, withdrawal, etc.) to the period beginning with the 
participant’s entry age and ending with last assumed decrement age for that specific benefit. For 
example, the cost attribution period for a withdrawal benefit ends when the participant becomes 
eligible for retirement because members are no longer assumed to withdraw with a deferred vested 
benefit once they are retirement eligible. However, Paragraph 70.d. of GASB 68 states, “The service 
costs of all pensions should be attributed through all assumed exit ages, through retirement.” For 
financial reporting purposes, the attribution period for each benefit should therefore begin at the 
participant’s entry age and end at last assumed retirement age for all benefits (i.e. the age at which the 
likelihood of decrement is assumed to be 100%). We recommend this be changed with the next 
valuation.  
 
For our valuations of the non-TRF plans, we apply GASB attribution methodology in our valuations 
for both funding and financial reporting purposes in order to eliminate any difference in the liabilities 
computed for each purpose. We estimate the impact of this change on the Pre-1996 Account to be a 
decrease in the actuarial accrued liability of 0.2% ($33.0 million) and an increase in the normal cost 
of 10.3% ($5.0 million). We estimate the impact of this change on the 1996 Account to be a decrease 
in the actuarial accrued liability of 1.0% ($49.4 million) and an increase in the normal cost of less 
than 0.1% (or $0.1 million).  
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As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in future actuarial valuations of the TRF Pre-1996 Account and 1996 Account: 
 
 The 1% cost-of-living adjustment (“COLA”) assumption reflected in the valuations should continue to 

be monitored and INPRS should consider updating the assumption prior to the next experience study. 
COLAs are granted by the Legislature on an ad hoc basis to member of both the TRF Pre-1996 
Account and 1996 Account. We note that a 13th check has been granted in lieu of a COLA since 
December 31, 2008.  The recent 13th check amounts have been approximately equal in value to a 
0.21% annual COLA for Pre-1996 Account members and a 0.15% annual COLA for 1996 Account 
members. The COLA assumption should be set based on the future expectations of the Legislature, 
but if they intend to continue with the recent practice of providing 13th checks, recent experience 
would suggest the assumptions could be lowered. The 1.0% COLA assumption adds approximately 
$1.2 billion in actuarial accrued liability for the Pre-1996 Account and $0.4 billion in actuarial 
accrued liability for the 1996 Account.   

 
 Consideration should be given to how the 1% COLA assumption is applied under the Entry Age 

Normal Level Percent of Pay (“EAN%”) cost method, as there is currently a difference between how 
the method is being applied in the valuation of TRF versus PERF. For TRF, the Fund Actuary reflects 
a 1% COLA only at projected decrement ages occurring on or after the valuation date. A 0% COLA 
assumption is reflected at potential decrement ages when benefits are projected backward to entry age 
under the EAN% cost method. In our valuations for PERF, a 1.0% COLA is reflected at all past and 
future decrement ages. We believe both approaches are acceptable. If there is a desire by INPRS to 
align the methodologies used, then we propose further discussion between INPRS, PwC and the TRF 
Fund Actuary to select which methodology will be used going forward. 

 
 A 1% load is added to the actuarial accrued liability and normal cost for active members of both TRF 

Accounts to reflect unused sick days that can be converted to pension-eligible earnings at retirement. 
There is no analysis or support for this assumption in the 2015 experience study report. Also, please 
note that we do not include a similar assumption in the valuation of the liabilities for PERF, despite 
the definition of pensionable compensation being the same for both plans. INPRS should consider 
conducting a study of the impact of unused sick days on the calculation of pension benefits and 
update the assumption used for both plans accordingly. 

 
 The Fund Actuary for TRF does not assume that the current IRC 415(b) maximum benefit limit and 

the IRC 401(a)(17) maximum compensation limit will increase in the future when performing annual 
valuations of the TRF Accounts, despite the fact that both limits are indexed to inflation. Based on a 
discussion with the Fund Actuary, they do assume future increases in these limits when completing 
open group projections. The impact of this assumption is minimal for the actuarial valuations because 
only a small number of members are expected to be impacted by the limitations, even at their current 
levels. Despite having a minimal impact on the results, the Fund Actuary should consider an 
assumption of future increases in the limitation in future valuations.  

 
 We note that there is no explicit assumption for disability during a member’s first 10 years of 

employment. It is our understanding that a participant is eligible for a disability benefit after five 
years of service. INPRS and the Fund Actuary should consider whether an explicit disability 
assumption is warranted during the first 10 years of employment. Since disability rates are generally 
very low in the early stages of a career, particularly for teachers, we expect the liability impact of 
assumed disability during the first 10 years of employment would be minimal.   

 
 The mortality tables assumed for active members in the TRF valuations reflect 0% mortality rates at 

ages 80 and above. Therefore, no probability of death is assumed for active members who are age 80 
and above and not yet vested in a retirement benefits. It is a common practice to assume the mortality 
rates reflected in the inactive (i.e. post-decrement) mortality assumption, or other non-zero rates of 
mortality, for members who continue in active employment to such advanced ages. We suggest that 
INPRS and the Fund Actuary consider this approach for future valuations.  Due to the small number 
of active members who work past age 80, we expect the impact of assuming any reasonable rate of 
mortality for such members will have a minimal impact on the results of the valuations.  
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Valuation Replication                                                    
 
The following steps were performed by PwC to review and replicate the June 30, 2016 valuation of the 
benefit liabilities reported by the Fund Actuary, in particular the actuarial accrued liability and normal 
cost, for the TRF Pre-1996 Account and the 1996 Account: 
 
 Independently value the June 30, 2015 benefit liabilities for the Pre-1996 Account and the 1996 

Account based on the member census data provided by the Fund Actuary and the actuarial 
assumptions, methods, and plan provisions summarized in their actuarial valuation reports.  

 
 Review and replicate the roll forward of benefit liabilities from June 30, 2015, the date of the 

underlying member census data, to June 30, 2016, including application of the interest rate to reflect 
the time value of money, the benefit distributions reflected, and other adjustments for known activity 
during the roll forward period.  

 
 Review sample life output for certain selected individuals provided by the Fund’s Actuary to identify 

any differences in coding or mathematical technique in the Fund Actuary’s valuation and our 
independent valuation of the benefit liabilities.  

 
 Adjust our independent valuation of the June 30, 2015 benefit liabilities and roll forward procedures 

by utilizing similar mathematical techniques to the Fund Actuary in order to quantify the effect of 
differences in coding and mathematical techniques.  

 
 Review the impact of any changes in liability due to method or assumption changes as 

disclosed in the Fund Actuary’s valuation reports. 
 
To provide some context on our replication of the benefit liability valuation, we generally expect to match 
the present value of future benefits to within 2% and match the actuarial accrued liability and normal cost 
to within 5%. The wider range on the actuarial accrued liability and normal cost is due to greater 
variability among actuaries in the application of particular cost methods, such as the Entry Age Normal 
Level Percent of Pay method used for TRF, that attribute the present value of future benefit to periods of 
past service (i.e. the actuarial accrued liability) and future service (i.e. future normal costs). As an 
example, please refer to the difference in attribution methodology noted in the Conclusions of the 
Actuarial Assumptions and Methods section of this report.  
 
The results of our replication below reflect adjustments to our initial independent valuation of the 
liabilities for small differences in coding or mathematical technique identified during our review of several 
sample life valuations. Any adjustments made to our initial valuation, along with their estimated impact 
on the liability valuation, are noted in the conclusions at the end of this section.   
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The tables below present our replication of the valuation of benefit liabilities as of June 30, 2015, the date 
of the underlying member census data. Note, a replication of the present value of future benefits was not 
performed on the total plan as the present value of future benefits is not included in the Fund Actuary’s 
valuation reports. 

 
Liability Replication - Pre-1996 Account 

 
 PwC Fund Actuary 
 
 June 30, 2015 June 30, 2015 
 
  

Entry Age Normal Accrued Liability: 

ASA Account Balance $ 1,417,482,160 $ 1,417,482,160  
ASA Annuities (Retiree/Beneficiary/Disabled)  1,284,845,984  1,284,288,919 
Pension (Retiree/Beneficiary/Disabled)  10,407,333,869  10,404,367,798 
Pension Active and Inactive  3,899,269,274  3,900,798,135 
 Total $ 17,008,931,287 $ 17,006,937,012 

Difference ($) $ 1,994,275 
Difference (%)                    0.01% 

 

Entry Age Normal Cost $ 48,232,126 $ 48,195,880 

Difference ($) $ 36,246 
Difference (%)                   0.08% 

 
 

Liability Replication - 1996 Account 
 
 PwC Fund Actuary 
 
 June 30, 2015 June 30, 2015 
 
  

Entry Age Normal Accrued Liability: 

ASA Account Balance $ 1,115,033,804 $ 1,115,033,804  
ASA Annuities (Retiree/Beneficiary/Disabled)  116,338,961  116,360,071 
Pension (Retiree/Beneficiary/Disabled)  980,338,030  982,362,589 
Pension Active and Inactive  3,668,920,206  3,669,109,201 
 Total $ 5,880,631,001 $ 5,882,865,665 

Difference ($) $ (2,234,664) 
Difference (%)                    (0.04%) 

 

Entry Age Normal Cost $ 163,648,856 $ 162,767,745 

Difference ($) $ 881,111 
Difference (%)                   0.54% 
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The tables below present our replication of the roll forward of benefit liabilities from June 30, 2015, the 
date of the underlying member census data, to June 30, 2016, the valuation date. The roll forward 
calculations reflect application of the interest rate to reflect the time value of money, the benefit 
distributions during the roll forward period, and other adjustments for known activity during the roll 
forward period.  

 
Liability, Normal Cost and Payroll Roll-Forward - Pre-1996 Account 

 
 PwC Fund Actuary 
 June 30, 2015 June 30, 2015 
 to to
 June 30, 2016 June 30, 2016 
 

1. Total Accrued Liability, beginning of year  17,008,931,287  17,006,937,012 

2. ASA Account balance, beginning of year  1,417,482,160  1,417,482,160 

3. Accrued Liability, Net of ASA Account   15,591,449,127  15,589,454,852  
Balance, Beginning of year [(1) – (2)] 

4. Normal Cost  48,232,126  48,195,880 

5. Actual Benefit Payments  1,118,121,746  1,118,121,746 

6. Actual Transfers1  1,320,623  1,320,623 

7. Actual ASA Annuitizations 1  35,185,531  35,185,531 

8. Expected Interest  1,019,173,958  1,019,036,899 
[0.0675 * ((3) + (4) - 0.5*(5) + 0.5*(6) +0.5*(7))] 

9. Total Accrued Liability,   15,577,239,619  15,575,072,039 
Net of ASA Account Balance, end of year 
[(3) + (4) - (5) + (6) + (7) + (8)] 

10. ASA Account Balance, end of year  1,265,128,371  1,265,128,371  

11. Total Accrued Liability, end of year  16,842,367,990  16,840,200,410  

Difference ($) $ 2,167,580 
Difference (%)                    0.01% 

 

12. Normal Cost for Fiscal 2017 2 $ 43,151,054 $ 43,204,075  

Difference ($) $ (53,201) 
Difference (%)                    (0.12%) 

 

13. Payroll for Fiscal 2017 2 $ 934,600,000 $ 934,500,000  

Difference ($) $ 100,000 
Difference (%)                    (0.01%) 

1 Actual transfers and ASA annuitizations provided by the Fund Actuary were used in PwC’s replication. 

2 The projected normal cost and payroll were determined based on closed group forecast. 
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Liability, Normal Cost and Payroll Roll-Forward - 1996 Account 
 

 PwC Fund Actuary 
 June 30, 2015 June 30, 2015 
 to to
 June 30, 2016 June 30, 2016 
 

1. Total Accrued Liability, beginning of year $ 5,880,631,001 $ 5,882,865,665 

2. ASA Account balance, beginning of year  1,115,033,804  1,115,033,804 

3. Accrued Liability, Net of ASA Account   4,765,597,197  4,767,831,861  
Balance, Beginning of year [(1) – (2)] 

4. Normal Cost  163,648,856  162,767,745 

5. Actual Benefit Payments  99,506,626  99,506,626 

6. Actual Transfers1  4,385,917  4,385,917 

7. Actual ASA Annuitizations 1  8,931,954  8,931,954 

8. Expected Interest  329,815,238  329,906,604 
[0.0675 * ((3) + (4) - 0.5*(5) + 0.5*(6) +0.5*(7))] 

9. Total Accrued Liability,   5,172,872,536  5,174,317,455 
Net of ASA Account Balance, end of year 
[(3) + (4) - (5) + (6) + (7) + (8)] 

10. ASA Account Balance, end of year  1,217,432,610  1,217,432,610  

11. Total Accrued Liability, end of year  6,390,305,146  6,391,750,065  

Difference ($) $ (1,444,919) 
Difference (%)                    (0.02%) 

 

12. Normal Cost for Fiscal 2017 2 $ 170,685,757 $ 168,650,636  

Difference ($) $ 2,035,121 
Difference (%)                         1.21% 

 

13. Payroll for Fiscal 2017 2 $ 3,135,300,000 $ 3,127,400,000  

Difference ($) $ 7,900,000 
Difference (%)                       0.25% 

1 Actual transfers and ASA annuitizations provided by the Fund Actuary were used in PwC’s replication. 

2 The Fund Actuary’s projected normal cost and payroll were determined based on an open-group 
projection reflecting new entrants. We did not replicate the open-group projection as it is outside the 
scope of this review. We projected the normal cost and payroll using a 4.3% payroll growth assumption, 
which is the average expected salary increase from fiscal 2016 to 2017 based on the 2015 active member 
data and the individual member salary growth assumption. As expected, this simplified approach 
produces a slightly higher result than the Fund Actuary’s approach since it does not reflect that new 
members generally have a lower starting salary than the members assumed to decrement.  
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Review of Sample Life Valuations 
 
A successful replication of liabilities for the Pre-1996 Account and 1996 Account in total does not 
necessarily provide enough information to conclude that the actuarial assumptions, actuarial methods, 
and plan provisions disclosed in the Fund Actuary’s valuation reports are accurately used in the valuation 
of benefit liabilities. For example, an error or omission that inflates liabilities by 5% can be offset by a 
separate error or omission that deflates liabilities by 5%. 
 
Individual sample life valuations provide additional detail of the coding and mathematical techniques 
used to calculate the benefits and liabilities for each type of benefit offered. Therefore, review of sample 
life valuation output and replication of the results can identify details that might get missed when only 
reviewing results in total.   
 
23 samples representing a thorough cross-section of participants of varying age, gender, years of service, 
and status were reviewed in detail. The following sample lives were chosen for review: 
 
No. Fund PID Description 

1 1996 1045648 Active member age 24 with 0.50 years of service with highest pay of $15,000 

2 1996 653439 Active member age 33 with 7.9 years of service missing highest pay 

3 1996 328210 Active member age 34 with 10.1 years of service with highest pay of $90,000 

4 1996 278002 Active member age 41 with 0 years of service with missing highest pay 

5 Pre-1996 250819 Active member age 41 with two years of service and highest pay of $27,000 

6 Pre-1996 213718 Active member age 50 with 30 years of service with highest pay of $66,000  

7 Pre-1996 227735 Active member age 56 with 31 years of service and highest pay of $300,000 

8 Pre-1996 168044 Active member age 64 with 42 years of service with highest pay of $250,000 

9 Pre-1996 88092 Active member age 78 with one year of service and highest pay of $19,000 

10 Pre-1996 236903 Terminated vested member age 57 with 24 years of service 

11 Pre-1996 149674 Terminated vested member age 67 with 45 years of service 

12 Pre-1996 107808 Terminated vested member age 108 with 12 years of service 

13 Pre-1996 174518 Beneficiary with a life annuity form of payment 

14 Pre-1996 193930 Beneficiary with a level income option 

15 Pre-1996 208388 Beneficiary with a certain-only form of payment 

16 Pre-1996 21619 Beneficiary (coded as survivor in data) 

17 Pre-1996 86734 Disabled retiree 

18 Pre-1996 205714 Retired member with a level income option 

19 Pre-1996 181353 Retired member with a 100% joint and survivor form of payment 

20 Pre-1996 165694 Retired member with a 50% joint and survivor form of payment 

21 Pre-1996 157333 Retired member with a 66 2/3% joint and survivor form of payment 

22 Pre-1996 56723 Retired member with a five-year certain and life annuity form of payment 

23 Pre-1996 229295 Retired member with a Modified Cash Refund Annuity form of payment 

 
We note that the Fund Actuary’s coding of the benefit provisions and actuarial assumptions and methods 
is identical between the Pre-1996 Account and the 1996 Account, which is appropriate. Therefore, the 
distribution of samples reviewed between the two Accounts (4 from the 1996 Account data and 19 from 
the Pre-1996 Account data) did not affect our ability to draw conclusions regarding the valuation 
procedures for both Accounts.   
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We reviewed the valuation output for the sample lives above provided by the Fund Actuary by comparing 
the assumptions and methods used, and the resulting benefits calculated, against those summarized in 
the Fund Actuary’s valuation reports. We also ran the same individual member valuations using the 
software and coding we created to replicate the valuation results in total for each Account and compared 
the individual results for consistency with the Fund Actuary.  
 
Results of our individual member valuations were consistent with Fund Actuary, as shown in the tables 
below: 
 
As of June 30, 2015 

 
No. 

Present Value of Future Benefits Entry Age Normal - Actuarial Accrued Liability 

PwC 
Fund 

Actuary Diff. ($) Diff. (%) PwC 
Fund 

Actuary Diff. ($) Diff. (%) 

1 $8,593 $8,581 $12 0.1% $0 $0 $0  0.0% 

2 44,595 43,535 1,060 2.4% 19,773 19,786 (13) (0.1%) 

3 139,615 139,367 248 0.2% 76,926 76,773 153  0.2% 

4 32,361 32,348 13 0.0% 0 0 0  0.0% 

5 28,279 28,265 14 0.0% 5,742 5,739 3  0.1% 

6 259,158 259,215 -57 0.0% 240,886 240,928 (42) 0.0% 

7 1,054,839 1,055,065 -226 0.0% 1,008,349 1,008,499 (150) 0.0% 

8 1,314,057 1,314,035 22 0.0% 1,303,745 1,303,714 31  0.0% 

9 4,157 4,157 0 0.0% 837 837 0  0.0% 

10 115 115 0  0.0% 115 115 0  0.0% 

11 800,674 800,675 (1) 0.0% 800,674 800,675 (1) 0.0% 

12 5,714 5,714 0  0.0% 5,714 5,714 0  0.0% 

13 361,910 361,910 0  0.0% 361,910 361,910 0  0.0% 

14 117,437 117,437 0  0.0% 117,437 117,437 0  0.0% 

15 31,175 31,175 0  0.0% 31,175 31,175 0  0.0% 

16 27,538 27,538 0  0.0% 27,538 27,538 0  0.0% 

17 71,445 71,445 0  0.0% 71,445 71,445 0  0.0% 

18 110,084 110,075 9  0.0% 110,084 110,075 9  0.0% 

19 379,403 379,403 0  0.0% 379,403 379,403 0  0.0% 

20 417,468 417,921 (453) (0.1%) 417,468 417,921 (453) (0.1%) 

21 1,641,755 1,640,755 1,000  0.1% 1,641,755 1,640,755 1,000  0.1% 

22 4 4 0  0.0% 4 4 0  0.0% 

23 61,051 61,051 0  0.0% 61,051 61,051 0  0.0% 

Tot. $6,911,427 $6,909,786 $1,641 0.0% $6,682,031 $6,681,494    $537 0.0% 
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As of June 30, 2015 

 
No. 

Entry Age Normal - Normal Cost 

PwC 
Fund 

Actuary Diff. ($) Diff. (%) 

1 $893 $891 $2  0.2% 

2 1,795 1,738 57  3.3% 

3 4,579 4,570 9  0.2% 

4 4,030 4,028 2  0.0% 

5 2,115 2,113 2  0.1% 

6 2,590 2,592 (2) (0.1%) 

7 11,546 11,565 (19) (0.2%) 

8 9,835 9,845 (10) (0.1%) 

9 560 560 0  0.0% 

10 N/A N/A N/A N/A 

11 N/A N/A N/A N/A 

12 N/A N/A N/A N/A 

13 N/A N/A N/A N/A 

14 N/A N/A N/A N/A 

15 N/A N/A N/A N/A 

16 N/A N/A N/A N/A 

17 N/A N/A N/A N/A 

18 N/A N/A N/A N/A 

19 N/A N/A N/A N/A 

20 N/A N/A N/A N/A 

21 N/A N/A N/A N/A 

22 N/A N/A N/A N/A 

23 N/A N/A N/A N/A 

Tot. $37,943  $37,902  $41  0.1% 
 

Conclusions: 
 
We note the following conclusions with respect to our review and replication of the June 30, 2016 
actuarial valuation results of the TRF Pre-1996 Account and 1996 Account by the Fund Actuary:  
 
 Our independent replication of the June 30, 2015 valuations of the benefit liabilities for both the Pre-

1996 Account and 1996 Account are within the actuarial standards generally used as a guideline for 
this purpose. Replication of actuarial accrued liability and normal cost within 5% is generally 
considered to be an acceptable match. For the Pre-1996 Account, our independent replication 
produced an actuarial accrued liability that is 0.01% higher than the Fund Actuary, and a normal cost 
that is 0.08% higher than the Fund Actuary. For the 1996 Account, our independent replication 
produced an actuarial accrued liability that is 0.04% lower than the Fund Actuary, and a normal cost 
that is 0.54% higher than the Fund Actuary.  

 
 We have reviewed and replicated the roll-forward of liabilities from June 30, 2015 to June 30, 2016 

performed by the Fund Actuary and confirm that the mathematical procedures for interest and other 
adjustments reflected in the calculations are consistent with standard actuarial practices.  
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 Our review and replication of several individual member sample life valuations confirm that the 
assumptions, methods, and provisions summarized in the Fund Actuary’s reports were properly 
reflected in the liability valuations. 

 
 In general, we did not identify any significant errors or omissions on the part of the Fund Actuary. 

Based on our review and replication procedures noted above, the June 30, 2016 valuations of the 
benefit liabilities for the Pre-1996 Account and 1996 Account appear to be complete and accurate. We 
note that our replication of benefit liability valuation does not include a replication of the Fund 
Actuary’s results by status code (e.g. retired, disabled, beneficiary) or by active decrement source (e.g. 
retirement, death, disability, termination) since such a breakdown of liabilities is not contained in the 
Fund Actuary’s reports. Replication of benefit liabilities at this level is often included in the scope of 
this type of independent review and replication. However, given the results of our review and 
replication of several individual sample life valuations, we do not believe there to be any additional 
discrepancies or issues that were not identified as part of the procedures performed and noted below.  

 
As a result of our review, we offer the following recommended revisions to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the TRF Pre-1996 Account and 1996 Account: 
 
 For members assumed to retire from active status after age 65, the Fund Actuary assumes the benefit 

is paid in the form of a single life annuity, rather than a five-year certain and life annuity. For the next 
valuation, we recommend the Fund Actuary replace the assumed payment form with a five-year 
certain and life annuity, or add a conversion factor to the benefit formula to reflect the higher monthly 
payment that would be made under a single life annuity form. We estimate that this change will 
increase the obligation of the Pre-1996 Account and 1996 Account by approximately 0.02% ($3.6 
million) and 0.04% ($1.9 million), respectively. 

 
 For current active members, rounded vesting service is used when applying the salary scale 

assumption to project future pay and unrounded vesting service is used when applying service-based 
decrement assumptions (i.e., withdrawal and retirement). The difference in rounding conventions can 
result in misalignment in the timing of salary increases versus decrements. For example, the salary 
increase for a member with 0.75 years of service would be the assumed increase for a member with 1-
2 years of service, whereas the withdrawal percentage would be the assumed percent for a member 
with 0-1 years of service. We recommend the Fund Actuary to use unrounded vesting service when 
applying the salary scale assumption for the next valuation to be consistent with the approach used 
for the service-based decrement assumptions. We estimate that this change will decrease the 
obligation of the Pre-1996 Account and 1996 Account by approximately 0.01% ($1.4 million) and 
0.01% ($0.4 million), respectively.   

 
Note for sample life #2 (PID 653439), the differences shown in the above tables are primarily due to 
“PwC” results using unrounded service when applying the salary scale assumption and the “Fund 
Actuary” results using rounded service when applying the salary scale assumption.  When using 
rounded service when applying the salary scale assumption, PwC matches the Fund Actuary results.   

 
 The Fund Actuary’s valuation reports state that a minimum benefit of $180 per month is applicable to 

members who become disable. However, based on the sample life valuations provided, the $180 
minimum benefit is not reflected in computing the disability benefit. For the next valuation, we 
recommend the Fund Actuary add the $180 per month minimum benefit to the valuation of disability 
benefits. We expect the impact of reflecting the $180 minimum benefit to be minimal.  

 
 For current active members who are assumed to terminate with a vested benefit (i.e. after 10 years of 

service, but before being eligible to retire), the Fund Actuary is valuing a pre-retirement death benefit 
with an eligibility requirement of 15 years of service. We believe the eligibility for such a death benefit 
would be 10 years of service, consistent with the vesting requirement. We recommend the Fund 
Actuary update the eligibility requirement for the post-termination, pre-retirement death benefit for 
the next valuation. We expect the impact of reflecting eligibility for this benefit after 10 years of 
service to be minimal. 
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 For current inactive vested members, a pre-retirement death benefit is not valued even though pre-
retirement mortality rates are assumed. We recommend the Fund Actuary value a post-termination, 
pre-retirement death benefit for inactive vested members, consistent with the death benefit valued for 
active members who are assumed to terminate with a vested benefit prior to retirement as noted 
above.  We expect the impact of adding this benefit to the valuation to be minimal. 

 
 
As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in future actuarial valuations of the TRF Pre-1996 Account and 1996 Account: 
 
 We note that a roll-forward approach is used to project the benefit liabilities from June 30, 2015 to 

June 30, 2016 and reflects actual payments that occurred during the year. In contrast, an open group 
(closed group for Pre-1996 Account) forecast is used to project the normal cost and payroll for fiscal 
2017 that are ultimately used to compute the actuarially determined contributions. Typically an open 
group forecast assumes no future gains/losses (e.g., uses expected benefit payments and payroll 
instead of actual) and reflects future new entrants. To be consistent with the projection of the benefit 
liabilities, the Fund Actuary should consider using a roll forward approach that reflects actual benefit 
payments and payroll for the projection of normal cost and payroll. 

 
 We note that in the valuation of benefit liabilities, the Fund Actuary uses the highest salary paid to 

each member, which may not be the most recent salary, to project each member’s future salary for 
computing benefits. Another approach would be to use the most recent salary reported for each 
member for projecting future salary levels. This alternative approach is consistent with the individual 
salary increase assumption, which was developed by reviewing the change in most recent salary over 
time. This alternative approach is used for the PERF valuations. Based on a discussion with the Fund 
Actuary, the rationale for using the highest salary instead of most recent salary is to maintain 
consistency with prior years when highest salary was the only salary field provided by INPRS to the 
Fund Actuary. If the valuations were updated to use the most recent pay (annualized for participants 
with less than one year of service), the total actuarial accrued liability and normal cost will decrease 
by approximately 0.4% ($62 million) and 1% ($0.6 million), respectively, for the Pre-1996 Account. 
The same change will decrease the actuarial accrued liability and normal cost of the 1996 Account by 
2.3% ($110 million) and 4.2% ($7 million), respectively. The Fund Actuary should consider which 
approach is most accurate and consistent with the individual salary increase assumption. If there is a 
desire by INPRS to align the methodologies used, then we also propose further discussion between 
INPRS, PwC and the TRF Fund Actuary to select which methodology will be used going forward. 

 
 We note that the Fund Actuary assumes the benefit is paid in the form of a single life annuity, rather 

than a five-year certain and life annuity. Other optional annuity forms offered are actuarially 
equivalent to the normal form, so we do not believe there would be a material difference in valuation 
results by including a payment form election assumption that considers all of the annuity forms 
available. However, the addition of the optional forms may be something to consider adding to future 
valuations.  
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Actuarial Value of Assets                                                   
 
As part of its funding policy, the Board has adopted the use of a smoothed, or actuarial, value of assets for 
determining the unfunded actuarial accrued liability of the Pre-1996 Account and 1996 Account, which 
gets amortized in determining the actuarially determined contribution for each Account. The method 
selected by the Board for computing the actuarial value of assets recognizes annual investment gains and 
losses, compared to the 6.75% assumed annual return, ratably over a period of five years, subject to a 20% 
corridor that restricts the actuarial value of assets from diverging from the market value by more than 
20%.  
 
ASOP 44 provides guidance for the selection and use of asset valuation methods for pension valuations.  
ASOP 44 recommends the asset smoothing method selected satisfy each of the following criteria:   
 
 The actuarial value of assets method should produce smoothed values sometimes greater than and 

sometimes less than the market value of assets  
 
 The actuarial value of assets should fall within a reasonable range around market value. 
 
 The differences between actuarial value of assets and market value of assets are recognized within a 

reasonable period of time  
 
The asset smoothing methodology utilized by the Fund satisfies these criteria. 
 
The tables below present our replication of the actuarial value of assets calculations for the Pre-1996 
Account and the 1996 Account based on the June 30, 2015 market value of assets, the June 30, 2016 
market value of assets, and non-investment cash flows (e.g. contributions and benefit payments) between 
June 30, 2015 and June 30, 2016, as provided by the Fund Actuary. It is our understanding that the asset 
data provided to and utilized by the Fund Actuary are audited by the independent accounting firm 
retained by INPRS. 
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Actuarial Value of Assets - Pre-1996 Account 
 

 PwC Fund Actuary 
 June 30, 2015 June 30, 2015 
 to to
 June 30, 2016 June 30, 2016 

1.  Actuarial Value, beginning of year $ 5,171,638,860 $ 5,171,638,860  

 2. ASA Account Balance, beginning of year $ 1,421,455,452 $ 1,421,455,452 

 3. Actuarial Value, Net of ASA Account Balance,  
  beginning of year $ 3,750,183,408 $ 3,750,183,408 

 4. Market Value, Net of ASA Account Balance,  
  beginning of year $ 3,678,454,018 $ 3,678,454,018  

 5. Market Value, Net of ASA Account Balance,  
  end of year $ 3,522,400,579 $ 3,522,400,579  

 6. Non-Investment Net Cash Flow  (189,067,370)  (189,067,370) 

 7. Net Investment Return 

 a. Expected [.0675 * ((4) + 0.5 * (6))]  241,914,622  241,914,622 

 b. Actual [(5) - (4) - (6)]  33,013,931  33,013,931 

 8. Current Year Market Value Gain/(Loss) $ (208,900,691) $ (208,900,691) 

 9. Deferred Recognition of Investment Gain/(Loss) 

 a. Current Fiscal Year (80% of (8)) $ (167,120,553) $ (167,120,553) 

 b. Current Fiscal Year - 1 (60%)  (151,306,632)  (151,306,632) 

 c. Current Fiscal Year - 2 (40%)  100,338,000  100,338,000 

 d. Current Fiscal Year - 3 (20%)  (3,371,088)  (3,371,088) 

 e. Total [(a) + (b) + (c) + (d)] $ (221,460,273) $ (221,460,273) 

10. Preliminary Actuarial Value, end of year  $ 3,743,860,852 $ 3,743,860,852 
[(5) – (9)(e)]  

 a. 80% of Market Value, end of year  2,817,920,463  2,817,920,463 

 b. 120% of Market Value, end of year  4,226,880,695  4,226,880,695 

11. Actuarial Value, end of year  $ 3,743,860,852  3,743,860,852 

12. Actuarial Value as a % of Market Value  106.29%  106.29% 

13. Net Investment Return on Actuarial Value $ $182,744,814 $ 182,744,814 

14. Actuarial Value Net Rate of Return  5.00%  5.00% 

15. Actuarial Value, Net of ASA Account Balance,  
  end of year $ 3,743,860,852 $ 3,743,860,852 

16. ASA Account Balance, end of year $ 1,265,128,371 $ 1,265,128,371 

17. Actuarial Value, end of year $ 5,008,989,223 $ 5,008,989,223 
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Actuarial Value of Assets - 1996 Account 
  

 PwC Fund Actuary 
 June 30, 2015 June 30, 2015 
 to to
 June 30, 2016 June 30, 2016 

1.  Actuarial Value, beginning of year $ 5,461,172,383 $ 5,461,172,383  

 2. ASA Account Balance, beginning of year $ 1,170,914,523 $ 1,170,914,523 

 3. Actuarial Value, Net of ASA Account Balance,  
  beginning of year $ 4,290,257,860 $ 4,290,257,860 

 4. Market Value, Net of ASA Account Balance,  
  beginning of year $ 4,208,198,519 $ 4,208,198,519  

 5. Market Value, Net of ASA Account Balance,  
  end of year $ 4,393,797,084 $ 4,393,797,084  

 6. Non-Investment Net Cash Flow  129,437,231  129,437,231 

 7. Net Investment Return 

 a. Expected [.0675 * ((4) + 0.5 * (6))]  288,421,907  288,421,907 

 b. Actual [(5) - (4) - (6)]  56,161,333  56,161,334 

 8. Current Year Market Value Gain/(Loss) $ (232,260,574) $ (232,260,573) 

 9. Deferred Recognition of Investment Gain/(Loss) 

 a. Current Fiscal Year (80% of (8)) $ (185,808,458) $ (185,808,458) 

 b. Current Fiscal Year - 1 (60%)  (173,096,725)  (173,096,725) 

 c. Current Fiscal Year - 2 (40%)  107,815,584  107,815,584 

 d. Current Fiscal Year - 3 (20%)  (3,410,124)  (3,410,124) 

 e. Total [(a) + (b) + (c) + (d)] $ (254,499,723) $ (254,499,723) 

10. Preliminary Actuarial Value, end of year $ 4,648,296,807 $ 4,648,296,807 
[(5) – (9)(e)] 

 a. 80% of Market Value, end of year  3,515,037,667  3,515,037,667 

 b. 120% of Market Value, end of year  5,272,556,501  5,272,556,501 

11. Actuarial Value, end of year  $ 4,648,296,807  4,648,296,807 

12. Actuarial Value as a % of Market Value  105.79%  105.79% 

13. Net Investment Return on Actuarial Value $ 228,601,716 $ 228,601,716 

14. Actuarial Value Net Rate of Return  5.25%  5.25% 

15. Actuarial Value, Net of ASA Account Balance,  
  end of year $ 4,648,296,807 $ 4,648,296,807 

16. ASA Account Balance, end of year $ 1,217,432,610 $ 1,217,432,610 

17. Actuarial Value, end of year $ 5,865,729,417 $ 5,865,729,417 
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Conclusions: 
 
We note the following conclusions with respect to our review and replication of the June 30, 2016 of the 
actuarial value of assets for the Pre-1996 Account and 1996 Account as computed by the Fund Actuary:  
 
 The asset smoothing method with a 20% corridor is consistent with the method selected by the Board 

as part of its funding policy and disclosed in the Fund Actuary’s valuation reports.  
 
 The asset smoothing method as described satisfies the asset criteria outlined in ASOP 44. 
 
 The market value of assets on June 30, 2015 and June 30, 2016, as well as the contributions, 

distributions, expenses, and ASA annuitizations during fiscal 2016 used to develop the actuarial value 
of assets were consistent with the amounts reported in the INPRS financial statements. 

 
 The expected return assumption of 6.75% is disclosed as net of administrative expenses in the 

assumption section of the reports. The Fund Actuary includes administrative expenses in the 
disbursements category when developing the actuarial value of assets. This is consistent with the net 
return as disclosed. 

 
 The 6.75% expected return assumption applies to pension funds invested by INPRS. The Fund 

Actuary consistently excludes assets and cash flows related to ASA balances from the AVA 
development, adding the ASA balance to the smoothed asset value at the end of the smoothing 
process and after the 20% corridor is considered.  

 
 Our replication of the actuarial value of assets calculation as of June 30, 2016 exactly matched that of 

the Fund Actuary for both Accounts.  
 
As a result of our review, we offer the following recommended revisions to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the TRF Pre-1996 Account and 1996 Account: 
 
 None. 
 
As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in future actuarial valuations of the TRF Pre-1996 Account and 1996 Account: 
 
 None. 
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Actuarially Determined Contributions                                                   
 
As part of its funding policy, the Board has adopted the methods used for determining the actuarially 
determined contributions of the Pre-1996 Account and 1996 Account. The methods include the Entry Age 
Normal Level Percent of Pay actuarial cost method for computing the actuarial accrued liability, a five-
year smoothing method for computing the actuarial value of assets, and level-dollar closed amortization 
methods for including payment towards the unfunded actuarial accrued liability.  
 
Actuarial Standards of Practice (ASOP) No. 4 provides guidance on measuring pension obligations.  The 
standard addresses actuarial cost methods and contribution allocation procedures. Under the standard, 
the actuary should select an actuarial cost method that meets the following criteria: 
 
 The period over which normal costs are allocated for a participant should begin no earlier than the 

date of employment and should not extend beyond the last assumed retirement age. The period may 
be applied to each individual participant or to groups of participants on an aggregate basis.   
 

 The attribution of normal costs should bear a reasonable relationship to some element of the plan’s 
benefit formula or the participant’s compensation or service. The attribution basis may be applied on 
an individual or group basis.     

 
 Expenses should be considered when assigning periodic costs or actuarially determined contributions 

to time periods.   
 

 The sum of the actuarial accrued liability and the actuarial present value of future normal costs should 
equal the actuarial present value of projected benefits and expenses, to the extent expenses are 
included in the actuarial accrued liability and normal cost.   

 
Additionally, under ASOP 4, when selecting a cost allocation procedure or contribution allocation 
procedure, the actuary should consider factors such as the timing and duration of expected benefit 
payments and the nature and frequency of plan amendments.  In addition, the actuary should consider 
relevant input received from the principal, such as a desire for stable or predictable periodic costs or 
actuarially determined contributions, or a desire to achieve a target funding level within a specified time 
frame.  When selecting a contribution allocation procedure, the actuary should select a contribution 
allocation procedure that, in the actuary’s professional judgment, is consistent with the plan accumulating 
adequate assets to make benefit payments when due, assuming that all actuarial assumptions will be 
realized and that the plan sponsor or other contributing entity will make actuarially determined 
contributions when due. 
 
The Entry Age Normal cost method and contribution allocation procedure used by the Fund are in line 
with the recommendations of ASOP 4.   
 
The tables below present our replication of the actuarially determined contributions for the Pre-1996 
Account and the 1996 Account. The focus of our replication was on the mathematical application of the 
methods selected by the Board as part of its funding policy, so we utilized the projected normal cost, 
actuarial accrued liability, actuarial value of assets, and payroll figures developed by the Fund Actuary in 
determining the actuarially determined contributions, rather than our independent replication of those 
amounts. Additionally, we did not review the amortization bases established in prior years.  
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Actuarially Determined Contribution – Pre-1996 Account 
  
 PwC Fund Actuary  
 
 June 30, 2016 June 30, 2016  

Normal Cost $ 43,204,075 $ 43,204,075  

Percent of Projected Payroll for Fiscal 2017  4.62%  4.62% 
 
Amortization of Unfunded Accrued Liability 

    Unfunded Accrued Liability (UAL) $ 11,831,211,187 $ 11,831,211,187 

 Unamortized UAL from Prior Years  0  0 

 Net Unamortized UAL $ 11,831,211,187 $ 11,831,211,187 

 Amortization Factor (five-years, level dollar)  4.4064  4.4064 

 Current Year Amortization Payment $ 2,685,006,170 $ 2,685,006,170 

      Payments Established in Prior Years  0  0 

      Total Amortization Payments $ 2,685,006,170 $ 2,685,006,170 

 Percent of Projected Payroll for Fiscal 2017  287.32%  287.32% 

Total Calculated Employer Contribution Rate  291.94%  291.94% 

Fiscal 2017 Projected Payroll $ 934,500,000 $ 934,500,000  

Amortization Schedule of Unfunded Accrued Liability: 

Year 
Period 

Remaining 

Outstanding Balance Payment 

PwC Fund Actuary PwC Fund Actuary 

2016 5 $   11,831,211,187 $   11,831,211,187 $   2,685,006,170 $   2,685,006,170 
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Actuarially Determined Contribution – 1996 Account 
  
 PwC Fund Actuary  
 
 June 30, 2016 June 30, 2016  

Normal Cost $ 168,650,636 $ 168,650,636  

Percent of Projected Payroll for Fiscal 2017  5.39%  5.39% 
 
Amortization of Unfunded Accrued Liability 

    Unfunded Accrued Liability (UAL) $ 526,020,648 $ 526,020,648 

 Unamortized UAL from Prior Years  437,887,995  437,887,995 

 Net Unamortized UAL $ 88,135,653  88,135,653 

 Amortization Factor (20-years, level dollar)  11.5322  11.5322 

 Current Year Amortization Payment $ 7,642,571 $ 7,642,571 

      Payments Established in Prior Years  34,321,933  34,321,933 

      Total Amortization Payments $ 41,964,504 $ 41,964,504 

 Percent of Projected Payroll for Fiscal 2017  1.34%  1.34% 

Total Calculated Employer Contribution Rate  6.73%  6.73% 

Fiscal 2017 Projected Payroll $ 3,127,400,000 $ 3,127,400,000  

Amortization Schedule of Unfunded Accrued Liability: 

 

Year 
Period 

Remaining 

Outstanding Balance Payment 

PwC Fund Actuary PwC Fund Actuary 

2009 23 $   187,872,895 $   187,872,895 $   15,281,273 $   15,281,273 
2010 24 (12,395,774) (12,395,774) (990,323) (990,323) 
2011 25 133,748,950 133,748,950 10,510,348 10,510,348 
2012 26 69,940,972 69,940,972 5,413,069 5,413,069 
2013 27 (97,591,659) (97,591,659) (7,447,608) (7,447,608) 
2014 28 (87,377,283) (87,377,283) (6,582,002) (6,582,002) 
2015 29 243,686,894 243,686,894 18,137,176 18,137,176 
2016 20 88,135,653 88,135,653 7,642,571 7,642,571 
Total  $   526,020,648 $   526,020,648 $   41,964,504 $   41,964,504 
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Conclusions: 
 
We note the following conclusions with respect to our review and replication of the June 30, 2016 of the 
actuarial value of assets for the Pre-1996 Account and 1996 Account as computed by the Fund Actuary:  
 
 The actuarial cost method (Entry Age Normal Level Percent of Pay) and contribution allocation 

procedure used by the Fund are in line with the recommendations of ASOP 4.   
 
 The amortization payments for the individual amortization bases included in the amortization 

schedules are consistent with the remaining amortization periods, a 6.75% interest rate assumption, 
and the level dollar closed amortization policy adopted by INPRS. 

  
 For the Pre-1996 Account, the amortization period used in the valuation reflects the change in INPRS 

policy from 30 years to 5 years on a retroactive basis. 
 
 For the 1996 Account, the remaining amortization years in the amortization schedules are consistent 

with the INPRS policy of 30-year amortizations prior to 2016 (without restatement) and 20 years 
prospectively after 2015. 

 
 The calculated contribution rate developed by the Fund’s Actuary is consistent with the methods 

described in the assumption section of the reports and with PwC’s understanding of the funding 
policies developed by INPRS. 

 
As a result of our review, we offer the following recommended revisions to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the TRF Pre-1996 Account and 1996 Account: 
 
 None. 
 
As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in future actuarial valuations of the TRF Pre-1996 Account and 1996 Account: 
 
 None. 
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Actuarial Valuation Reports         

 
The actuarial reports of the Fund Actuary were been reviewed for completeness and adherence to the 
Actuarial Standards for communicating actuarial results.  
 
ASOP 41 provides guidance to actuaries with respect to actuarial communication. The actuarial reports 
should state the actuarial findings and identify the methods, procedures, assumptions and data used with 
sufficient clarity. The following are additional requirements for actuarial communications as 
recommended by ASOP 41:     
 
 Principal and scope of engagement – The actuary should identify the client or employer and make 

clear the scope of the assignment and limitations or constraints of results. 
 
 Form and content – The actuary should ensure the communication is appropriate to the particular 

circumstances. 
 
 Clarity – The actuarial communication should be clear and use appropriate language, taking into 

account the intended users. 
 
 Timing of communication – The results should be presented within a reasonable time period. 
 
 Identification of responsible actuary – Reports should clearly identify the actuary responsible for the 

results and identify the party responsible for each material assumption and method. 
 
 Additional disclosures – Reports should include cautions regarding possible uncertainty or risk, any 

conflicts of interest, reliance on other sources for data or information, and any relevant subsequent 
events after findings have been communicated.  

 
 
Conclusions: 
 
We note the following conclusions with respect to our review and replication of the June 30, 2016 of the 
actuarial valuation reports for the Pre-1996 Account and 1996 Account as prepared by the Fund Actuary:  
 
 In general, the June 30, 2016 actuarial valuation reports for the Pre-1996 Account and 1996 Account 

prepared by the Fund Actuary include the information required by ASOP 41 and summarized above. 
We did not identify any significant errors or omissions.  

 
 Michael Zurek, Danielle Winegardner, and Tayt V. Odom of Nyhart signed the actuarial valuation 

reports. Michael Zurek is an Enrolled Actuary and a Member of the American Academy of Actuaries. 
Danielle Winegardner is an Associate of the Society of Actuaries, an Enrolled Actuary and a Member 
of the American Academy of Actuaries. Tayt V. Odom is a Fellow of the Society of Actuaries, an 
Enrolled Actuary and a Member of the American Academy of Actuaries. We verified their credentials 
on the Society of Actuary’s website. The actuaries meet the “Qualification Standards of Actuaries 
Issuing Statements of Actuarial Opinion in the United States” relating to pension plans. As such, the 
actuaries qualify as specialists upon whose work we would normally rely on.   

 
As a result of our review, we offer the following recommended revisions to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the TRF Pre-1996 Account and 1996 Account: 
 
 We note that the actuarial valuation report for the 1996 Account does not disclose the full unfunded 

actuarial accrued liability amortization schedule, including amortization bases established in prior 
years. We recommend including this information in future valuation reports. 
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 The valuation reports do not disclose the assumed benefit commencement age(s) for inactive vested 
members. We recommend including this information in future valuation reports. 

 
 The valuation reports do not disclose assumptions for filling in missing member data (e.g., sex, salary, 

date of birth). We recommend including this information in future valuation reports. 
 
As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in future actuarial valuations of the TRF Pre-1996 Account and 1996 Account: 
 
 None. 
 


