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Responses to Inquiries 
RFP 22-02 

Actuarial Audit Services 

August 17, 2022 

1. Mandatory minimum qualification #1 on page 13 of the RFP states: “The firm must be a professional
actuarial firm in the business of providing actuarial valuations and pension and OPEB consulting
services for a minimum of five years;”.

Our firm has been in business for two years and is comprised of 12 actuarial consultants trained in
large, reputable actuarial firms. Our three in-house pension actuaries have 10+, 20+ and 30+ years of
experience providing actuarial valuations, experience studies, actuarial audits and pension/OPEB
consulting services to U.S. multiple-employer public employee retirement plans. We are able to
provide references who can attest to our service, professionalism and experience as actuarial auditors.
Will the State consider reducing the minimum of five (5) years of experience as an actuarial
firm to two (2) years of experience as an actuarial firm if the primary or lead actuary has a
minimum of 20 years of experience as an actuary providing actuarial valuations, experience
studies, actuarial audits, OPEB valuation services and pension consulting services for U.S.
multiple-employer public employee retirement plans?

Answer:  INPRS will consider proposals if the experience and background of the proposed
actuaries assigned to INPRS, in our opinion, compensate for the lower firm experience requirement
and are sufficient to provide the services described in the RFP.

2. When was the last actuarial audit performed? May we receive a copy of that actuarial audit report?

Answer:  The last actuarial audit was performed on the 6/30/2016 actuarial valuations and finalized
in early 2017.  See the files attached to this PDF for the latest actuarial audit reports.
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3. Will the retained actuaries provide a copy of the processed (scrubbed) data used to perform the 
actuarial valuations? 

Answer: Yes. Note that this file will be one year earlier than the measurement date. 

4. Will the retained actuaries be available for technical questions with respect to their valuation coding 
and provide detailed test life information in the event that there are differences identified during the 
replication process? 

Answer:  The retained actuaries will be available to help the auditing actuaries resolve questions, 
but the specific level of information provided is at the discretion of the retained actuaries.   

5. Actuarial audits often include some or all of the additional services itemized below; are any of these 
intended to be included in the Required Services, and if not is INPRS interested in having fee quotes 
provided for them? 

a. Analysis of the census data for missing, incomplete, or questionable values 

b. A review of the benefit calculations for the determination of benefits paid upon benefit 
commencement 

c. A comparison of the member data used in the valuation with employee payroll and retiree 
payroll records 

d. A review of the benefit calculations for purposes of preparing employee benefit 
statements 

 
Answer:  INPRS does not intend to include any of the services above in the Scope of Services. 

6. Are the OPEB valuations performed each year or every other year? 

Answer: Full OPEB valuations are performed biennially in odd-numbered years and roll-forward 
valuations are performed biennially in even-numbered years. 

7. Please confirm that the comprehensive Background Investigations in paragraph 9 of the sample 
contract will be applicable only to those individuals with access to member data. 

Answer:  The contract will require the Contractor to agree to submit information to allow INPRS to 
conduct a background check of any employee of Contractor or of any vendor, service provider or 
subcontractor of Contractor who has been or will be given access by Contractor or INPRS to any 
office, room, or floor space of the property occupied by INPRS.  Likewise, any person who will be 
given access to any materials, data, membership information, Social Security numbers, financial 
information, or other records obtained from INPRS, whether electronic, hard copy, or in another 
form, whether or not the person is supervised or unsupervised.   Any person determined to have not 
passed the background check or criminal history report shall not be given access to the property or the 
above data. 
 

8. When was the last time these services were performed? 
 
Answer:  See Question #2.  
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9. Would INPRS be able to provide an electronic version of the last report? 

 
Answer:  See Question #2.  
 

10. Who performed these services the last time an actuarial audit was conducted? Were there any service 
concerns or limitations with the prior provider? 
 
Answer:  At the time of the last actuarial audit in 2016, Nyhart was INPRS’s retained actuary for 
the TRF Pre’96 DB plan and TRF ’96 DB plan and PricewaterhouseCoopers was INPRS’s retained 
actuary for the other six pension DB plans. INPRS retained PricewaterhouseCoopers to perform the 
actuarial audit of the two TRF DB plans and retained Nyhart to perform the actuarial audit of the 
other six pension DB plans. INPRS has never performed an actuarial audit on the OPEB DB plans.  
There were no service concerns or limitations with the prior providers.   
 

11. Is the actuary who conducted this work previously permitted to bid? 
 
Answer:  Yes. The only limitation is that firms should not bid on auditing plans for which they are 
currently providing actuarial valuation services to INPRS or the State of Indiana.  
 

12. Are there any improvements, such as timing, fees, or quality that the Board is hoping to achieve with 
this procurement? 
 
Answer:  No.  
 

13. What were the total fees billed for these services the last time they were performed? 
 
Answer:  $93,188.  
 

14. What were the fees billed for the Pension component of the services the last time they were 
performed? 
 
Answer:  $93,188.  
 

15. What were the fees billed for the OPEB component of the services the last time they were 
performed? 
 
Answer:  INPRS has never performed an actuarial audit on the OPEB DB plans.  
 

16. What is INPRS’s budget for this project? 
 
Answer:  INPRS does not have a fixed budget for the contract(s).  INPRS will award the 
contract(s) based on the evaluation criteria described in Section 5.2 of the RFP.  
 

17. Would INPRS accept experience with a similar sized, private sector pension plan? 
 

Answer:  INPRS will consider the full range of experience of the actuaries performing services 
under this RFP.  We would not anticipate that solely private sector experience will be a suitable 
substitute for public sector pension experience.  
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18. Would INPRS accept experience with a similar sized, OPEB plan? 

 
Answer:  Yes, provided that the respondent is also experienced with the requirements of GASB 
Statements Nos. 74 and 75.  
 

19. a) Is it anticipated that the respondents would be provided with the raw data file and need to prepare 
and reconcile data?  
 
Answer: No.  
 
b)  Or would the respondent be provided with the final data file used in the most recent actuarial 
valuation? 
 
Answer:  See Question #3.  
 

20. Our firm prefers to contract for actuarial services with a limit on liability for ordinary mistakes. 
However, we accept unlimited liability for: (i) willful, fraudulent or criminal misconduct, (ii) breach 
of the confidentiality provisions; and (iii) bodily injury, including death, or damage to tangible 
personal or real property incurred while performing the Services and to the extent caused by the 
negligent or willful acts or omissions of our personnel. Please confirm that the INPRS is willing to 
negotiate a prudent amount of potential payment that is acceptable to both parties, with exceptions 
noted. 
 
Answer:  As described in Section 2.3.5, please include any additions or changes to the base 
contract in this section of the response and INPRS will assess those additions or changes. 
 

21. When was the last actuarial audit completed? 
 

Answer:  See Question #2.  
 

22. Who completed the last actuarial audit? 
 

Answer:  See Question #10.  
 

23. Please provide copies of the most recent actuarial audits for each plan. 
 

Answer:  See Question #2.  
 

24. What were the fees for the last actuarial audit? 
 

Answer:  See Questions #13, #14 and #15.  
 

25. Is the scope of the prior actuarial audits the same as the scope for this RFP? 
 

Answer:  Please see the prior actuarial audit reports provided under Question #2.  Respondents are 
encouraged to evaluate the Scope of Services against those reports. 
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26. Does INPRS have a specific point or grading system to determine the contract award, and can you 
share that with us? 

 
Answer:  The determination will be based in part on the mandatory minimum qualifications set 
forth in Section 4 of the RFP and the evaluation criteria set forth in Section 5.2 in the RFP. 

 
27. Are there any specific issues with the current actuarial work or any areas of concentration that INPRS 

would want in this audit? 
 

Answer:  No.  
 

28. Why is the actuarial audit being done now? 
 

Answer:  The Government Finance Officers Association recommends performing an actuarial audit 
every five years, with an allowance that a change in actuarial firms replaces an audit.   
 

29. Is there an estimated budget for this project? 
 

Answer:  See Question #16.  
 

30. Do you anticipate presentations to INPRS staff to be made in person or virtually? 
 

Answer:  Presentations to INPRS staff can be made either in person or virtually, but the final 
presentation of findings to the INPRS board is anticipated to be in person in June 2023. 

 
31. Will the actuary provide detailed sample test lives as needed for each of the plans? 
 

Answer:  See Question #4. 
 

32. What were the fees for the most recent actuarial valuations, valuation roll-forwards, and GASB 67, 
68. 74 and 75 reports? 

 
Answer:  INPRS’s current fee arrangements with its retained actuarial service providers include not 
only valuations but several additional services under the retainer.  Therefore, the cost to produce these 
valuations and reports is not available.  

 
33. What were the fees paid for the last actuarial audit of INPRS?  

Answer:  See Questions #13, #14 and #15. 

34. Was the scope of the last audit substantially the same as this current audit?  

Answer:  See Question #25. 

35. Please define the level of detail requested for the three items listed in Section 2.4 Fee Proposal.  

Answer:  Respondents should submit total fees for all costs for providing services to INPRS for (1) 
the eight Pension Defined Benefit Plans, (2) the four OPEB Defined Benefit Plans, and (3) all twelve 
plans if bidding on all 12 plans. Fees by individual plan are not required. 
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36. Section 5 Contract Award indicates that INPRS may divide the contract into two or more 
Respondents. Are the three separate fee proposals and corresponding scope of services (outlined in 
Section 3 Scope of Services) the basis of how the contract might be divided up?  

Answer:  Yes.  See Question #35. 

37. Are there any specific areas of the audit that INPRS would like the vendor to address?  
 

Answer:  See Question #27. 

38. Regarding the following part of Section 2.4 Fee Proposal:  

  Please provide separate detailed fee proposals for each of the following: 
1) The eight (8) Pension Defined Benefit Plans. 
2) The four (4) OPEB Defined Benefit Plans. 
3) All twelve (12) plans. 

a) Does this mean that the responders should provide a single fee proposal assuming the 
responder will do all 8 Pension DB Plans and a separate single proposal assuming the responder 
will do all 4 OPEB DB Plans?  
 
b) Are separate fees required for each separate plan or is a total for the eight Pension DB plans 
and a total for the four OPEB DB Plans sufficient?  
 
c) Is the “All twelve plans” proposal expected to be just the sum of the two? 
 

d) Does INPRS intend to award all of the work to a single bidder, or will INPRS choose separate 
bidders for each plan or group of plans?  

Answer:  
(a) Yes.  See question #35. 
(b) Separate totals for the eight pension DB plans and four OPEB DB plans are sufficient.  Separate 
fees are not required for each separate plan. See question #35. 
(c) Respondents should submit their fee proposal for all twelve plans.  It is up to the respondent if this 
is the sum of the eight pension DB plans and four OPEB DB plans, or if a different fee proposed. 
(d) See Section 5 of the RFP: “INPRS also reserves the right to divide the contract to two (2) or more 
Respondents, in its sole discretion, in all respects.” 
 

 
39. Page 36 of the RFP states that “The June 30, 2022 actuarial reports will be available December 

31, 2022”.  The RFP states elsewhere that the work to be audited is the June 30, 2021 valuations and 
Roll Forward to 2022. What is the auditing actuary expected to do with the June 30, 2022 valuation? 

Answer: The auditing actuary is to perform a full replication of the retained actuary’s results in the 
June 30, 2022 actuarial valuation reports.  This will entail generating liabilities as of June 30, 2021 
and performing roll-forward calculations to June 30, 2022 as the basis for the results.  
 

40. When was the last audit performed? Is the report available? What was the fee for that audit?  

Answer: See Questions #2, #13, #14 and #15. 
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41. The RFP asks for the bidder to provide separate detailed fee proposals for the eight pension plans, 
four OPEB plans and all twelve plans. Does this mean we should provide one fee for all eight pension 
plans, one fee for all four OPEB Plans and then one total fee for all 12 plans or a separate fee for each 
of the 12 plans? 

Answer: See Question #35. 
 

42. The RFP asks for detailed fee proposals. Other than fees separated by type of plan are there any 
specific details the System would like to see in the fee proposals? 

Answer: The only details requested are the breakdown specified in Question #35. 
 
43. What does the System pay for each of the Plan’s actuarial valuations? 

Answer: See Question #32. 
 

44. Has a budget been set for the expected cost of the actuarial audits? If so, what is this amount? 

Answer: See Question #16. 
  

45. When was the last audit performed for each of the Pension and OPEB Plans, who completed the 
audit(s), and will you provide a copy of the audit report(s)? 
Answer: See Questions #2 and #10. 

 
46. What did the System pay for completion of the last audit for each of the Pension and OPEB Plans? 

Answer: See Questions #13, #14, and #15. 
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March 7, 2017 
 
 
 
The Board of Trustees 
Indiana Public Retirement System 
Indianapolis, IN 
 
Dear Board Members: 
 


An actuarial valuation is prepared annually by PricewaterhouseCoopers LLP (System Actuary) for the 
Legislators’ Retirement System of the Indiana Public Retirement System.  Submitted in this report are 
the results of the replication and review of the June 30, 2016 actuarial valuation.  This report has 
been prepared for use by the Indiana Public Retirement System (INPRS).   


Census Data and Asset Information 


The member census data and the asset information for this replication were furnished by the System 
Actuary.  The System Actuary received the asset information and member data from INPRS.  The 
System Actuary performed certain checks for reasonableness, but did not audit the data.  Nyhart did 
not audit the information provided, and did not review it thoroughly for reasonableness or compare it 
with the prior year’s submission for consistency.  The accuracy of the results presented in this report 
is dependent on the accuracy and completeness of the information provided.       


Benefit Provisions 


The benefit provisions reflected in the replication of results are those in effect as of June 30, 2016 
and summarized in the System Actuary’s valuation report.  Nyhart did not audit the benefit provisions 
compared to Indiana Code, but did review them for reasonableness and consistency with Nyhart’s 
understanding of the System. An audit of the benefit provisions summarized in the valuation report 
has been performed by INPRS legal staff and they have concluded that all benefit provisions that 
appear in the report are consistent with Indiana Code. 


Assumptions and Methods 


The selection of actuarial assumptions and methods are the responsibility of the Board and the 
System Actuary.  The assumptions and methods used in this replication are those described in the 
Actuarial Assumptions and Methods section of the System Actuary’s valuation report.  Nyhart relied 
on the description found in the valuation report and did not review the assumptions for 
reasonableness.  Nyhart performed a cursory review of the actuarial assumptions and methods as 
they pertained to the relevant replication computations.      


The majority of the actuarial assumptions used in the June 30, 2016 valuation were adopted by the 
Board pursuant to the Experience Study completed in April 2015, which reflects the experience period 
from July 1, 2010 to June 30, 2014. These assumptions and methods have been used to develop the 
Actuarially Determined Contribution and are consistent with the accounting requirements detailed in 
GASB Statements No. 67 and No. 68. 


Benefit obligations in the June 30, 2016 valuation are determined using June 30, 2015 census data 
and rolled-forward to the June 30, 2016 measurement date at the valuation interest rate, using actual 
distributions, and for any other material events that would require additional adjustments to the 
benefit obligations. 


 







Certification  


To the best of our knowledge, this report is complete and accurate and has been prepared in 
accordance with generally accepted actuarial principles and the Actuarial Standards of Practice as 
described by the American Academy of Actuaries. In addition, information has been prepared in 
accordance with applicable government standards of financial reporting for defined benefit pension 
funds. 


Future actuarial measurements may differ significantly from the current measurements 
presented in this report due to such factors as the following: 
 


• System experience differing from that anticipated by the economic or demographic 
assumptions; 


• changes in economic or demographic assumptions; 
• increases or decreases expected as part of the natural operation of the methodology 


used for these measurements (such as the end of an amortization period or additional 
cost or contribution requirements based on the System's Funded status); and 


• changes in System provisions or applicable law. 
 
We did not perform an analysis of the potential range of future measurements due to the limited 
scope of our engagement. 


In the System Actuary’s opinion, the actuarial assumptions and methods are individually reasonable 
and in combination represent their best estimate of anticipated experience of the System.  Nyhart did 
not review the actuarial assumptions and methods.   


Neither Nyhart nor any of its employees have any relationship with the System or its sponsor which 
could impair or appear to impair the objectivity of this report.  While Nyhart has collaborated on 
INPRS projects with PricewaterhouseCoopers LLP (System Actuary), Nyhart does not have any 
relationship with the System Actuary that would impair the objectivity of this report.  


The undersigned are compliant with the continuing education requirements of the Qualification 
Standards for Actuaries Issuing Statements of Actuarial Opinion in the United States. 


 
Respectfully submitted, 
 
 
   
Michael Zurek, EA, MAAA  
  


 
Danielle Winegardner, ASA, EA, MAAA 


 
Tayt V. Odom, FSA, EA, MAAA 
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Executive Summary  


Purpose and Scope of the Actuarial Peer Review and Replication  


INPRS engaged Nyhart to perform an actuarial peer review of the June 30, 2016 actuarial valuation of the 
Legislators’ Retirement System Defined Benefit Plan 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 report prepared by PwC, the System Actuary.  
 
We performed our review and replication of the valuation results in a manner consistent with the process 
we would follow to perform the full actuarial valuation of the system as if we were the newly retained 
System 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 System 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 System 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 System Actuary, including a copy of the June 30, 2016 actuarial 
valuation report, a copy of the most recent experience study completed in April 2015, the member 
census data and assets used in the actuarial valuation, 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 System 
Actuary by replicating various statistics shown in the System Actuary’s actuarial valuation report.  


 


 Review the assumption recommendations contained in the System 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, 2010 to 
June 30, 2014.  


 


 Confirm that the recommended actuarial assumptions presented in the System Actuary’s experience 
study report and subsequently adopted by the Board were properly reflected in the June 30, 3016 
actuarial valuation and disclosed in the actuarial valuation report.  


 


 Independently value the June 30, 2015 benefit liabilities, in particular the actuarial accrued liability 
and normal cost based on the member census data provided and the actuarial assumptions, 
methods, and plan provisions summarized in the actuarial valuation report.  


 


 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 System’s Actuary to 
identify any differences in programming or mathematical technique in the System Actuary’s 
valuation and our independent valuation of the benefit liabilities.  
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Executive Summary  


 


 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 System 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 System 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 report 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 report and 
their ability to certify the results and render the opinions contained in their report.  


 


 Identify recommendations and considerations for INPRS and the System Actuary for improving future 
valuations and reports.  


 
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 System Actuary as is. It is our 
understanding that the member census and asset data utilized by the System 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 valuation. Rather, we relied on the analysis completed by the System 
Actuary and summarized in their experience study report for validating the assumptions selected by 
the Board and used in the June 30, 2016 actuarial valuation.  


 Verification of the benefit provisions summarized in the actuarial valuation report to the applicable 
sections of the Indiana Code. A comparison of the benefit provisions summarized in the report to the 
Indiana Code was performed by INPRS legal staff and they confirmed to us that the significant benefit 
provisions summarized the report are consistent with Indiana Code. No exceptions were noted. 


 Replication of information prepared by the System Actuary in accordance with GASB 67 and GASB 
68 for financial reporting. It is our understanding that financial reporting information prepared by the 
System 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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Executive Summary  


 
Conclusions 
 
Our replication of the actuarial valuation results and funding policy calculations matched those of the 
System Actuary to within a small margin, generally less than 1%. We did not identify any significant errors 
or omissions on the part of the System Actuary. We also found the actuarial valuation and report 
prepared by the System 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 System 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 valuation and disclosed in the actuarial 
valuation report match the System Actuary’s recommendations contained in the 2015 experience 
study report.  


 


 We were able to replicate the actuarial accrued liability and normal cost 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 report prepared by the System Actuary generally complies 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). 
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Executive Summary  


 
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 System 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 Data            


 
The table below summarizes the member data used in the valuation. The June 30, 2016 valuation is 
based on June 30, 2015 census data, with liabilities rolled-forward to the June 30, 2016 measurement 
date. The data summarized in this section is as of the June 30, 2015 census collection date.  
 


 Nyhart System Actuary  
 
 June 30, 2015 June 30, 2015  
 


 


Number of Actives   11   11 
 Average Age   71.8   71.8 
 Average Service   7.4   7.5  


Number of Inactive Vesteds   12   12
 Average Age   67.9   67.9
 Average Service   7.3   7.3 


Number of Retirees and Beneficiaries   74 74 
 Average Age   76.6 75.9 
 Annual Benefits Payable  $364,024   $ 364,024 


Total Number of Members   97   97 
  


 


Conclusions: 
 
We note the following conclusions with respect to our review and analysis of the member census data 
provided to us by the System Actuary: 


 Our summary statistics of the member census data provided by the System Actuary are consistent 
with the same statistics presented in the System 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 valuation. There are minor discrepancies between the average age of retirees and 
beneficiaries.  This is due to minor differences in data overrides.  The differences are immaterial to 
the replication results.   


As a result of our review and analysis, we offer the following recommended revisions to INPRS and the 
System Actuary for implementation in the next actuarial valuation of the Legislators’ Retirement System: 


 None. 


As a result of our review and analysis, we offer the following additional considerations to INPRS and the 
System Actuary for implementation in future actuarial valuations of the Legislators’ Retirement System: 


 We understand the System Actuary uses data override assumptions when needed.  A review/cleanup 
of the census data on the front end may be a preferable approach if information is available to review 
those records. 
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Actuarial Assumptions and Methods    
 


The selection of actuarial assumptions and methods are the responsibility of the Board and the System 
Actuary.  The assumptions and methods used in this replication are those described in the Actuarial 
Assumptions and Methods section of the System Actuary’s valuation report.  Nyhart relied on the 
description found in the valuation report and did not review the assumptions for reasonableness.   


Nyhart reviewed the results of the 2015 experience study performed by the System Actuary for 
consistency with the assumptions used in the valuation. Nyhart also reviewed the actuarial methods and 
Funding policies disclosed in the System Actuary’s valuation report for consistency with Nyhart’s 
understanding of INPRS policies. 


 


Actuarial Methods used by the System Actuary: 


 


Actuarial Cost Method: Unit Credit Cost Method 


Actuarial Asset Valuation Method: 5-year smoothing of investment gains and losses, with a 20% 
corridor  


Calculated Contribution Rate: Normal cost plus 5-year (30-year prior to 2016 and 30-year 
after 2016 if the plan is at least 100% funded) closed level 
dollar amortization of the unfunded accrued liability 


 


 


Conclusions: 
 


 Actuarial Standard of Practice (ASOP) No. 27 provides recommendations for economic assumptions 
and ASOP No. 35 provides guidance for the selection of 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.   


o Appropriate for the purpose of the measurement 


o Reflects the actuary’s professional judgement 


o Reflects historical and current (economic or non-economic) data as of the measurement 
date  


o Reflects estimates of future experience 


o Should be unbiased   


 Nyhart did not review the assumptions for reasonableness.  Nyhart performed a cursory review of the 
actuarial assumptions and methods as they pertained to the relevant replication computations.  


 The assumptions developed by the System Actuary based on the 2015 experience study for the 
System are reasonable representations of System experience over the period. This conclusion is 
based on a review of the assumption study report presented by the System Actuary, and the data and 
conclusions contained in the report. Replication of the results of the experience study is outside of the 
scope of this review. 


 The assumptions developed in the 2015 experience study were used in the June 30, 2016 valuation 
by the System Actuary.   
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Actuarial Assumptions and Methods____________________________ 


 
Conclusions (cont): 
 


 The actuarial cost method, asset valuation method, and funding policies used in the June 30, 2016 
valuation by the System Actuary are consistent with Nyhart’s understanding of the actuarial policies 
established by INPRS. 


As a result of our review, we offer the following recommended revisions to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Legislators’ Retirement System: 


 The only situation where we found the current assumptions were not used in the valuation was the 
White Collar Mortality Table used by the System Actuary differs slightly from the table published by 
the Society of Actuaries.  The System Actuary is aware of the discrepancy and will update the 
assumption for next year’s valuation.  The impact is less than 0.4% decrease in liability.  


As a result of our review, we offer the following additional considerations to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Legislators’ Retirement System: 


 None. 
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Actuarial Accrued Liability and Normal Cost    
 
The following analysis was performed by Nyhart to review the Actuarial Accrued Liability and Normal Cost 
of the System as determined by the System Actuary: 


 Calculate the Actuarial Accrued Liability and Normal Cost for the System in total based 
on the census data provided and the assumptions and System provisions described in 
the System Actuary’s Actuarial Valuation Report.  


 Confirm that the roll-forward methodology used by the System Actuary to estimate benefit 
obligations on the June 30, 2016 measurement date from the June 30, 2015 census data 
and liability valuation date is consistent with standard practices. 


 Review the individual liability of sample lives requested by Nyhart and provided by the 
System Actuary.  


To provide some context on the replication results below, we generally expect to be within a smaller range 
on the calculation of the present value of future benefits (PVFB) (within 1%-2%) and within a wider range 
on the calculation of the actuarial accrued liability and normal cost (within 5%). The wider range on the 
latter items is because there tends to be more variability in the methodologies used to allocate the total 
liability (PVFB) to past and future years of service. However, this wider range would not apply to this Plan 
since the benefits for all members are fixed and applying the Unit Credit cost method results in the same 
liability as the PVFB.  


Total System Liability Replication: 


 Nyhart System Actuary 
 
 June 30, 2015 June 30, 2015 
 
  


Unit Credit Accrued Liability: 


Pension (Retiree/Beneficiary/Disabled) $ 3,295,818 $ 3,299,938 
Pension Active and Inactive  810,006  810,107  
 
Total Accrued Liability $ 4,105,824 $ 4,110,045 


Difference ($) $ (4,221) 


Difference (%)  (0.10)% 


 


Unit Credit Normal Cost $ 0 $ 0 


Difference ($) $ 0 


Difference (%)                     N/A 
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Actuarial Accrued Liability and Normal Cost    


Review of Liability Roll-Forward: 


The June 30, 2016 valuation is based on census data as of June 30, 2015 and a valuation of benefit 
obligations on the census collection date. The resulting obligations are then rolled forward to June 30, 
2016 at the valuation interest rate and using actual distributions during the period, and further adjusted for 
any material events during the period.  


The table below shows Nyhart’s replication of the liability roll-forward. Results of the review of the 
liability roll-forward are summarized under conclusions on the following pages.  


 


Liability, Normal Cost and Payroll Roll-Forward 
 


 Nyhart System Actuary 
 June 30, 2015 June 30, 2015 
 to to
 June 30, 2016 June 30, 2016 
 


1. Total Accrued Liability, beginning of year $ 4,105,824 $ 4,110,045 


2. ASA Account balance, beginning of year  N/A  N/A 


3. Accrued Liability, Net of ASA Account   4,105,824  4,110,045   
Balance, Beginning of year [(1) – (2)] 


4. Normal Cost  0  0 


5. Actual Benefit Payments  359,165  359,165 


6. Actual Transfers  0  0 


7. Actual ASA Annuitizations   N/A  N/A 


8. Expected Interest  265,022  265,306 
[0.0675 * ((3) + (4) - 0.5*(5) + 0.5*(6) +0.5*(7))] 


9. Total Accrued Liability,   4,011,681  4,016,186 
Net of ASA Account Balance, end of year 
[(3) + (4) - (5) + (6) + (7) + (8)] 


10. ASA Account Balance, end of year    N/A  N/A  


11. Total Accrued Liability, end of year  4,011,681  4,016,186   


Difference ($) $ (4,505) 
Difference (%)                    (0.11%) 


12. Normal Cost for Fiscal 2017  $ 0 $ 0   


Difference ($) $ 0 
Difference (%)                         0.00% 


13. Payroll for Fiscal 2017  $ N/A $ N/A   


Difference ($) $ N/A 
Difference (%)                        N/A 
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Actuarial Accrued Liability and Normal Cost      


Review of Sample Lives: 


Sample lives produced from the System Actuary’s valuation system were requested and reviewed.  


A successful replication of liabilities for the System in total does not necessarily provide enough 
information to conclude that the System provisions and assumptions disclosed in the valuation report are 
accurately used in the valuation of benefit obligations. For example, an error or omission that inflates 
liabilities by 5% can be offset by a separate error or omission that results in a 5% liability reduction. The 
net result of the two errors can produce a reasonable match. 


Sample lives provide details on the benefits and liabilities calculated at each age for every benefit offered 
under the System. Review of the sample valuation output and replication of individual results can provide 
the details that might get missed when only reviewing the System in total.  Six 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. System PID Description 


1 LEDB 388154 
Active participant, age 64 with 29 years of service and pay of 
$54,510 


2 LEDB 575514 
Active participant, age 58 with 29 years of service and pay of 
$56,634 


3 LEDB 106236 Deferred vested participant, age 76 with 17 years of service 


4 LEDB 639569 Deferred vested participant, age 74 with 1 year of service 


5 LEDB 584790 Beneficiary, age 54 with monthly benefit of $105 


6 LEDB 546744 
Retiree, age 78 with 50% joint and survivor form of payment and 
monthly benefit of $1,061 


 
We reviewed the valuation output for the sample lives above provided by the System Actuary. We 
compared the assumptions used and the benefits calculated against those summarized in the valuation 
report. We also ran the same individuals through our valuation software used to match total System 
results and compared individual liability results for consistency. Results of the review showed consistency 
between the System Actuary and our individual liabilities. We achieved a very close match on the 
computation of the present value of future benefits, and were consistently close on the Unit Credit 
liabilities and normal cost. 
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Actuarial Accrued Liability and Normal Cost      
 
Results of our individual member valuations were consistent with System Actuary, as shown in the tables 
below: 


 


As of June 30, 2015 


 
No. 


Present Value of Future Benefits Unit Credit - Actuarial Accrued Liability 


Nyhart 
System 
Actuary Diff. ($) Diff. (%) Nyhart 


System 
Actuary Diff. ($) Diff. (%) 


1 $17,627 $17,622 $5 0.03% $17,249 $17,218 $31 0.18% 


2 15,685 15,659 26 0.17% 14,088 14,043 45 0.32% 


3 80,840 80,840 0 0.00% 80,840 80,840 0 0.00% 


4 6,329 6,329 0 0.00% 6,329 6,329 0 0.00% 


5 18,248 18,248 0 0.00% 18,248 18,248 0 0.00% 


6 117,626 117,626 0 0.00% 117,626 117,626 0 0.00% 


Tot. $256,355 $256,324 $31 0.01% $254,380 $254,304 $76 0.03% 


 
Conclusions: 
 


 The total System liability replication is well within a reasonable expectation for matching liability 
results and well within the actuarial standards generally used as a guideline for that purpose. 
Replication of accrued liability and normal cost within 5% are generally considered to be an 
acceptable match. Our match produced an accrued liability that is 0.11% lower than the System 
Actuary.  The Plan does not have a Normal Cost. 


 The total System replication was performed based on Nyhart’s independent coding of the System 
provisions and assumptions summarized in the System Actuary’s valuation report. We used the 
sample lives provided to by the System Actuary to help interpret how to use the data provided and for 
general guidance, but we did not attempt to replicate or rely on the coding used to produce the 
sample lives in our match. 


 We have replicated the roll-forward of liabilities from the June 30, 2015 valuation date to June 30, 
2016 performed by the System Actuary and confirm that the interest adjustments and other 
adjustment used are consistent with our methodology and standard actuarial practices.  


 Our review of the sample lives confirm that the assumptions and provisions summarized in the 
System Actuary’s report were generally used in the liability calculations. We matched the liabilities of 
all sample lives within a reasonable percentage.   


 The total System replication did not attempt to match the System Actuary’s results by status code 
(e.g. retired, disabled, beneficiary) or by active decrement source (e.g. retirement, death, disability, 
termination) since liabilities at that level of detail were not contained in the System Actuary’s report. 
We do not believe that disclosure of liabilities at that level of detail are necessary in the valuation 
report. 
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Actuarial Accrued Liability and Normal Cost      


As a result of our review, we offer the following recommended revisions to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Legislators’ Retirement System: 


 None.  


As a result of our review, we offer the following additional considerations to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Legislators’ Retirement System: 


 The System Actuary assumes all future retirements elect to receive the System’s normal form of 
payment upon retirement, namely the 50% joint and survivor annuity. The 50% survivor annuity 
comes at no additional cost to the participant, so is not actuarially equivalent to the life annuity form. 
While assuming all participants elect the 50% joint and survivor annuity is a conservative 
assumption, the System could see a reduction in liability if optional forms are valued. The addition of 
the optional forms may be something to consider adding to the valuation. 
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Development of the Actuarial Value of Assets    


  


 Nyhart System Actuary 
 June 30, 2015 June 30, 2015 
 thru thru
 June 30, 2016 June 30, 2016 


1.  Market Value of Assets, beginning of year  $ 3,175,268 $ 3,175,268 


2.  Market Value of Assets, end of year  $ 2,919,061 $ 2,919,061 


3.  Expected Earnings 


 a. Expected Earnings on Market Value $ 214,331 $ 214,331 


 b. Receipts with Expected Earnings  142,244  142,244 


 c. Disbursements with Expected Earnings  (371,287)  (371,287) 


 d. Total [(a) + (b) + (c)] $ (14,712) $ (14,712) 


4.  Expected Market Value of Assets, end of year,  
[(1) + (3d)] $ 3,160,556 $ 3,160,556 


5.  Current Year Market Value Gain/(Loss) [(2) – (4)] $ (241,495) $ (241,495) 


6.  Deferred Recognition of Investment Gain/(Loss) 


 a. Current Fiscal Year (80% of (5)) $ (193,196) $ (193,196) 


 b. Current Fiscal Year - 1 (60%)  (181,510)  (181,510) 


 c. Current Fiscal Year - 2 (40%)  63,554  63,554 


 d. Current Fiscal Year - 3 (20%)  (10,933)  (10,933) 


 e. Total [(a) + (b) + (c) + (d)] $ (322,085) $ (322,085) 


 7. Preliminary Actuarial Value, end of year  
  [(2) – (6e)] $ 3,241,146 $ 3,241,146 


 a. 80% of Market Value, end of year  2,335,249  2,335,249 


 b. 120% of Market Value, end of year  3,502,873  3,502,873 


8.  Actuarial Value, end of year  $ 3,241,146 $ 3,241,146 


 9. Actuarial Value as a % of Market Value  111.0%  111.0% 


10. Actuarial Value Net Rate of Return  3.9%  3.9% 
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Development of the Actuarial Value of Assets    


 
Conclusions: 
 


 The Actuarial Standard of Practice (ASOP) No. 44 governs the selection and use of asset valuation 
methods for pension valuations.  ASOP 44 recommends the asset smoothing method satisfies each 
of the following conditions.  The asset smoothing methodology utilized by the System meets these 
recommendations.  


o The actuarial value of assets method should produce smoothed values sometimes 
greater than and sometimes less than the market value of assets  


o The actuarial value of assets should fall within a reasonable range around market value 


o The differences between actuarial value of assets and market value of assets are 
recognized within a reasonable period of time  


We believe the 5-year asset smoothing method with 20% corridor adopted by INPRS satisfies the 
criteria under ASOP 44. 


 The actuarial value of assets developed by the System Actuary is consistent with the 5-year 
smoothing period and 20% corridor method disclosed in the System Actuary’s Valuation Report.  


 The market value of assets on June 30, 2016, and the contributions, distributions, and expenses 
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 report. The System Actuary includes administrative expenses in the 
disbursements category when calculating the expected return on assets used to develop the actuarial 
value of assets. This is consistent with the net return as disclosed. 


As a result of our review, we offer the following recommended revisions to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Legislators’ Retirement System: 


 None. 


As a result of our review, we offer the following additional considerations to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Legislators’ Retirement System: 


 Consider separating the disbursements shown in the report into benefit payments and administrative 
expenses in order to provide more transparency that the return is net of administrative expenses. 
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Calculated Employer Contribution Rate:        


This section of the report replicates the calculation of the employer contribution rate based on the funding 
policy as disclosed in the System Actuary’s report. Please note that the liabilities and normal cost used in 
the replication are those determined by the System Actuary. 


  


 Nyhart System Actuary  
 
 June 30, 2016 June 30, 2016  


Normal Cost $ 0 $ 0 


Amortization of Unfunded Accrued Liability 


    Unfunded Accrued Liability (UAL) $ 775,040 $ 775,040 


 Unamortized UAL from Prior Years  0  0 


 Net Unamortized UAL $ 775,040  775,040 


 Amortization Factor (5-years, level dollar)  4.4064  4.4064 


 Current Year Amortization Payment $ 175,889 $ 175,889 


      Payments Established in Prior Years  0  0 


      Total Amortization Payments $ 175,889 $ 175,889 


Provision for Expenses $ 60,638 $ 60,638 


 


Amortization Schedule of Unfunded Accrued Liability (System Actuary): 


Year Remaining Amount  Remaining Period Amortization Amount 


6/30/2016 $ 775,040  5 $ 175,889 
 
  $ 775,040   $ 175,889 
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Calculated Employer Contribution Rate       


 
Conclusions: 
 
 As part of its funding policy, the Board has adopted the methods used for determining the actuarially 


determined contributions of the System. The methods include the Unit Credit 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 Unit Credit cost method and contribution allocation procedure used by the System are in line with 
the recommendations of ASOP 4.    


 The amortization payments for the individual years included in the amortization schedules are 
consistent with the disclosed unamortized unfunded liabilities, the remaining amortization periods, a 
6.75% interest rate assumption, and the level dollar closed amortization policy adopted by INPRS. 


 The remaining amortization years as disclosed in the amortization schedules are consistent with the 
INPRS policy of a 5-year fresh start at June 30, 2016 to decrease the amortization period for annual 
gains and losses from 30 years to 5 years.   


 The calculated contribution rate developed by the System’s Actuary is consistent with the methods 
described in the assumption section of the report and with Nyhart’s understanding of the Funding 
policies developed by INPRS. 
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Calculated Employer Contribution Rate       


As a result of our review, we offer the following recommended revisions to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Legislators’ Retirement System: 


 None. 


As a result of our review, we offer the following additional considerations to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Legislators’ Retirement System: 


 None. 
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Actuarial Valuation Report          


 
The actuarial report of the System Actuary has been reviewed for completeness and adherence to the 
Actuarial Standards for presenting actuarial results.  


 
Conclusions: 
 


 The report presented by the System Actuary is in compliance with Actuarial Standards.  Actuarial 
Standards of Practice (ASOP) No. 41 provides guidance to actuaries with respect to actuarial 
communication.  The actuarial report 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.     


o Principal and Scope of Engagement – actuary should identify the client or employer and 
make clear the scope of the assignment and limitations or constraints of results  


o Form and Content – actuary should ensure the communication is appropriate to the 
particular circumstances 


o Clarity – actuarial communication should be clear and use appropriate language, taking 
into account the intended users 


o Timing of Communication – results should be presented within a reasonable time period 


o Identification of Responsible Actuary – report should clearly identify the actuary 
responsible for the results and identify the party responsible for each material assumption 
and method  


o Additional Disclosures – report 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  


 The summary of plan provisions and assumptions and methods used in the valuation is concise, yet 
thorough. 


 Cindy Fraterrigo, Brandon Robertson, and Antonio DeSario of PwC signed the actuarial valuation 
reports.  Ms. Cindy Fraterrigo and Mr. Antonio Desario are both a Fellow of the Society of Actuaries, 
an Enrolled Actuary, and a Member of the American Academy of Actuaries.  Mr. Brandon Robertson 
is an Associate 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 System 
Actuary for implementation in the next actuarial valuation of the Legislators’ Retirement System: 


 None. 


As a result of our review, we offer the following additional considerations to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Legislators’ Retirement System: 


 None. 
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March 7, 2017 
 
 
 
The Board of Trustees 
Indiana Public Retirement System 
Indianapolis, IN 
 
Dear Board Members: 
 


An actuarial valuation is prepared annually by PricewaterhouseCoopers LLP (System Actuary) for the 
Judges’ Retirement System of the Indiana Public Retirement System.  Submitted in this report are the 
results of the replication and review of the June 30, 2016 actuarial valuation.  This report has been 
prepared for use by the Indiana Public Retirement System (INPRS).   


Census Data and Asset Information 


The member census data and the asset information for this replication were furnished by the System 
Actuary.  The System Actuary received the asset information and member data from INPRS.  The 
System Actuary performed certain checks for reasonableness, but did not audit the data.  Nyhart did 
not audit the information provided, and did not review it thoroughly for reasonableness or compare it 
with the prior year’s submission for consistency.  The accuracy of the results presented in this report 
is dependent on the accuracy and completeness of the information provided.       


Benefit Provisions 


The benefit provisions reflected in the replication of results are those in effect as of June 30, 2016 
and summarized in the System Actuary’s valuation report.  Nyhart did not audit the benefit provisions 
compared to Indiana Code, but did review them for reasonableness and consistency with Nyhart’s 
understanding of the System. An audit of the benefit provisions summarized in the valuation report 
has been performed by INPRS legal staff and they have concluded that all benefit provisions that 
appear in the report are substantially accurate and provided minor clarification and commentary. 


Assumptions and Methods 


The selection of actuarial assumptions and methods are the responsibility of the Board and the 
System Actuary.  The assumptions and methods used in this replication are those described in the 
Actuarial Assumptions and Methods section of the System Actuary’s valuation report.  Nyhart relied 
on the description found in the valuation report and did not review the assumptions for 
reasonableness.  Nyhart performed a cursory review of the actuarial assumptions and methods as 
they pertained to the relevant replication computations.      


The majority of the actuarial assumptions used in the June 30, 2016 valuation were adopted by the 
Board pursuant to the Experience Study completed in April 2015, which reflects the experience period 
from July 1, 2010 to June 30, 2014. These assumptions and methods have been used to develop the 
Actuarially Determined Contribution and are consistent with the accounting requirements detailed in 
GASB Statements No. 67 and No. 68. 


Benefit obligations in the June 30, 2016 valuation are determined using June 30, 2015 census data 
and rolled-forward to the June 30, 2016 measurement date at the valuation interest rate, using actual 
distributions, and for any other material events that would require additional adjustments to the 
benefit obligations. 


 







Certification  


To the best of our knowledge, this report is complete and accurate and has been prepared in 
accordance with generally accepted actuarial principles and the Actuarial Standards of Practice as 
described by the American Academy of Actuaries. In addition, information has been prepared in 
accordance with applicable government standards of financial reporting for defined benefit pension 
funds. 


Future actuarial measurements may differ significantly from the current measurements 
presented in this report due to such factors as the following: 
 


• System experience differing from that anticipated by the economic or demographic 
assumptions; 


• changes in economic or demographic assumptions; 
• increases or decreases expected as part of the natural operation of the methodology 


used for these measurements (such as the end of an amortization period or additional 
cost or contribution requirements based on the System's Funded status); and 


• changes in System provisions or applicable law. 
 
We did not perform an analysis of the potential range of future measurements due to the limited 
scope of our engagement. 


In the System Actuary’s opinion, the actuarial assumptions and methods are individually reasonable 
and in combination represent their best estimate of anticipated experience of the System.  Nyhart did 
not review the actuarial assumptions and methods.   


Neither Nyhart nor any of its employees have any relationship with the System or its sponsor which 
could impair or appear to impair the objectivity of this report.  While Nyhart has collaborated on 
INPRS projects with PricewaterhouseCoopers LLP (System Actuary), Nyhart does not have any 
relationship with the System Actuary that would impair the objectivity of this report.  


The undersigned are compliant with the continuing education requirements of the Qualification 
Standards for Actuaries Issuing Statements of Actuarial Opinion in the United States. 


 
Respectfully submitted, 
 
 
   
Michael Zurek, EA, MAAA  
  


 
Danielle Winegardner, ASA, EA, MAAA 


 
Tayt V. Odom, FSA, EA, MAAA 
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Executive Summary  


Purpose and Scope of the Actuarial Peer Review and Replication  


INPRS engaged Nyhart to perform an actuarial peer review of the June 30, 2016 actuarial valuation of the 
Judges’ Retirement System 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 report 
prepared by PwC, the System Actuary.  
 
We performed our review and replication of the valuation results in a manner consistent with the process 
we would follow to perform the full actuarial valuation of the system as if we were the newly retained 
System 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 System 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 System 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 System Actuary, including a copy of the June 30, 2016 actuarial 
valuation report, a copy of the most recent experience study completed in April 2015, the member 
census data and assets used in the actuarial valuation, 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 System 
Actuary by replicating various statistics shown in the System Actuary’s actuarial valuation report.  


 


 Review the assumption recommendations contained in the System 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, 2010 to 
June 30, 2014.  


 


 Confirm that the recommended actuarial assumptions presented in the System Actuary’s experience 
study report and subsequently adopted by the Board were properly reflected in the June 30, 3016 
actuarial valuation and disclosed in the actuarial valuation report.  


 


 Independently value the June 30, 2015 benefit liabilities, in particular the actuarial accrued liability 
and normal cost based on the member census data provided and the actuarial assumptions, 
methods, and plan provisions summarized in the actuarial valuation report.  


 


 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 System’s Actuary to 
identify any differences in programming or mathematical technique in the System Actuary’s 
valuation and our independent valuation of the benefit liabilities.  
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Executive Summary           


 
 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 System 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 System 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 report 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 report and 
their ability to certify the results and render the opinions contained in their report.  


 


 Identify recommendations and considerations for INPRS and the System Actuary for improving future 
valuations and reports.  


 
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 System Actuary as is. It is our 
understanding that the member census and asset data utilized by the System 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 valuation. Rather, we relied on the analysis completed by the System 
Actuary and summarized in their experience study report for validating the assumptions selected by 
the Board and used in the June 30, 2016 actuarial valuation.  


 Verification of the benefit provisions summarized in the actuarial valuation report to the applicable 
sections of the Indiana Code. A comparison of the benefit provisions summarized in the report to the 
Indiana Code was performed by INPRS legal staff and they confirmed to us that the significant benefit 
provisions summarized the report are consistent with Indiana Code. Minor clarifications were noted 
with regard to the earnings definition, the salary used to compute the disability benefit, and the 
payment of employee contributions. 


 Replication of information prepared by the System Actuary in accordance with GASB 67 and GASB 
68 for financial reporting. It is our understanding that financial reporting information prepared by the 
System 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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Executive Summary           


 
Conclusions 
 
Our replication of the actuarial valuation results and funding policy calculations matched those of the 
System Actuary to within a small margin, generally less than 1%. We did not identify any significant errors 
or omissions on the part of the System Actuary. We also found the actuarial valuation and report 
prepared by the System 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 System 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 valuation and disclosed in the actuarial 
valuation report match the System Actuary’s recommendations contained in the 2015 experience 
study report.  


 


 We were able to replicate the actuarial accrued liability and normal cost 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 report prepared by the System Actuary generally complies 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). 
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Executive Summary           


 
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 System 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 Data            


 
The table below summarizes the member data used in the valuation. The June 30, 2016 valuation is 
based on June 30, 2015 census data, with liabilities rolled-forward to the June 30, 2016 measurement 
date. The data summarized in this section is as of the June 30, 2015 census collection date.  
 


 Nyhart System Actuary  
 
 June 30, 2015 June 30, 2015  
 


 


Number of Actives   394   394 
Average Age   54.2   54.2 
Average Service   8.4   8.4  
Anticipated Payroll  $ 52,974,805   $ 52,974,805 


Number of Inactive Vesteds   65   65
 Average Age   61.9   61.9
 Average Service   19.0   19.0 


Number of Inactive Nonvesteds   41   41 


Number of Retirees and Beneficiaries   351 351 
Average Age   76.9 75.5 
Annual Benefits Payable  $ 20,959,643   $ 20,959,643 


Total Number of Members   851   851 
  


 


Conclusions: 
 
We note the following conclusions with respect to our review and analysis of the member census data 
provided to us by the System Actuary: 


 Our summary statistics of the member census data provided by the System Actuary are consistent 
with the same statistics presented in the System 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 valuation. There are minor discrepancies between the average age of retirees and 
beneficiaries.  This is due to minor differences in data overrides.  The differences are immaterial to 
the replication results.   


As a result of our review and analysis, we offer the following recommended revisions to INPRS and the 
System Actuary for implementation in the next actuarial valuation of the Judges’ Retirement System: 
 


 None. 
 
As a result of our review and analysis, we offer the following additional considerations to INPRS and the 
System Actuary for implementation in future actuarial valuations of the Judges’ Retirement System: 


 We understand the System Actuary uses data override assumptions when needed.  A review/cleanup 
of the census data on the front end may be a preferable approach if information is available to review 
those records. 
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Actuarial Assumptions and Methods    
 


The selection of actuarial assumptions and methods are the responsibility of the Board and the System 
Actuary.  The assumptions and methods used in this replication are those described in the Actuarial 
Assumptions and Methods section of the System Actuary’s valuation report.  Nyhart relied on the 
description found in the valuation report and did not review the assumptions for reasonableness.   


Nyhart reviewed the results of the 2015 experience study performed by the System Actuary for 
consistency with the assumptions used in the valuation. Nyhart also reviewed the actuarial methods and 
Funding policies disclosed in the System Actuary’s valuation report for consistency with Nyhart’s 
understanding of INPRS policies. 


 


Actuarial Methods used by the System Actuary: 


 


Actuarial Cost Method: Entry Age Normal Cost Method 


Actuarial Asset Valuation Method: 5-year smoothing of investment gains and losses, with a 20% 
corridor  


Calculated Contribution Rate: Normal cost plus 20-year (30-year prior to 2016) closed level 
dollar amortization of the unfunded accrued liability 


 


Conclusions: 
 


 Actuarial Standard of Practice (ASOP) No. 27 provides recommendations for economic assumptions 
and ASOP No. 35 provides guidance for the selection of 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.   


o Appropriate for the purpose of the measurement 


o Reflects the actuary’s professional judgement 


o Reflects historical and current (economic or non-economic) data as of the measurement 
date  


o Reflects estimates of future experience 


o Should be unbiased   


 Nyhart did not review the assumptions for reasonableness.  Nyhart performed a cursory review of the 
actuarial assumptions and methods as they pertained to the relevant replication computations.  


 The assumptions developed by the System Actuary based on the 2015 experience study for the 
System are reasonable representations of System experience over the period. This conclusion is 
based on a review of the assumption study report presented by the System Actuary, and the data and 
conclusions contained in the report. Replication of the results of the experience study is outside of the 
scope of this review. 


 The assumptions developed in the 2015 experience study were used in the June 30, 2016 valuation 
by the System Actuary.   
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Actuarial Assumptions and Methods____________________________ 


 
Conclusions (cont): 
 


 The actuarial cost method, asset valuation method, and funding policies used in the June 30, 2016 
valuation by the System Actuary are consistent with Nyhart’s understanding of the actuarial policies 
established by INPRS. 


As a result of our review, we offer the following recommended revisions to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Judges’ Retirement System: 


 The only situation where we found the current assumptions were not used in the valuation was the 
White Collar Mortality Table used by the System Actuary differs slightly from the table published by 
the Society of Actuaries.  The System Actuary is aware of the discrepancy and will update the 
assumption for next year’s valuation.  The impact is less than 0.4% decrease in liability.  


As a result of our review, we offer the following additional considerations to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Judges’ Retirement System: 


 None. 
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Actuarial Accrued Liability and Normal Cost    
 
The following analysis was performed by Nyhart to review the Actuarial Accrued Liability and Normal Cost 
of the System as determined by the System Actuary: 


 Calculate the Actuarial Accrued Liability and Normal Cost for the System in total based 
on the census data provided and the assumptions and System provisions described in 
the System Actuary’s Actuarial Valuation Report.  


 Confirm that the roll-forward methodology used by the System Actuary to estimate benefit 
obligations on the June 30, 2016 measurement date from the June 30, 2015 census data 
and liability valuation date is consistent with standard practices. 


 Review the individual liability of sample lives requested by Nyhart and provided by the 
System Actuary.  


To provide some context on the replication results below, we generally expect to be within a smaller range 
on the calculation of the present value of future benefits (PVFB) (within 1%-2%) and within a wider range 
on the calculation of the actuarial accrued liability and normal cost (within 5%). The wider range on the 
latter items is because there tends to be more variability in the methodologies used to allocate the total 
liability (PVFB) to past and future years of service. Nevertheless, we analyzed both measures in our review 
of individual sample life liabilities and kept a continued focus on the Entry Age Normal measurements 
actually used to compute the ultimate System cost. 


Total System Liability Replication: 


 Nyhart System Actuary 
 
 June 30, 2015 June 30, 2015 
 
  


Entry Age Normal Accrued Liability: 


Member Contribution Balance $ 32,382,776 $ 32,382,776  
Pension (Retiree/Beneficiary/Disabled)  245,207,054  245,294,448 
Pension Active and Inactive  199,617,129  197,562,886  
 
Total Accrued Liability $ 477,206,959 $ 475,240,110 


Difference ($) $ 1,966,749 


Difference (%)  0.41% 


 


Entry Age Normal Cost $ 13,710,918 $ 14,302,339 


Difference ($) $ (591,421) 


Difference (%)                    (4.14)% 
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Actuarial Accrued Liability and Normal Cost    
 


Review of Liability Roll-Forward: 


The June 30, 2016 valuation is based on census data as of June 30, 2015 and a valuation of 
benefit obligations on the census collection date. The resulting obligations are then rolled forward 
to June 30, 2016 at the valuation interest rate and using actual distributions during the period, 
and further adjusted for any material events during the period.  


The table below shows Nyhart’s replication of the liability roll-forward. Results of the review of the 
liability roll-forward are summarized under conclusions on the following pages.  


 


Liability, Normal Cost and Payroll Roll-Forward 
 


 Nyhart System Actuary 
 June 30, 2015 June 30, 2015 
 to to
 June 30, 2016 June 30, 2016 
 


1. Total Accrued Liability, beginning of year $ 477,206,959 $ 475,240,110 


2. ASA Account balance, beginning of year  N/A  N/A 


3. Accrued Liability, Net of ASA Account   477,206,959  475,240,110   
Balance, Beginning of year [(1) – (2)] 


4. Normal Cost  13,710,918  14,302,339 


5. Actual Benefit Payments  20,921,745  20,921,745 


6. Actual Transfers1  161,550  161,550 


7. Actual ASA Annuitizations   N/A  N/A 


8. Expected Interest  32,436,300  32,343,459 
[0.0675 * ((3) + (4) - 0.5*(5) + 0.5*(6) +0.5*(7))] 


9. Total Accrued Liability,   502,593,982  501,125,713 
Net of ASA Account Balance, end of year 
[(3) + (4) - (5) + (6) + (7) + (8)] 


10. ASA Account Balance, end of year    N/A  N/A  


11. Total Accrued Liability, end of year  502,593,982  501,125,713   


Difference ($) $ 1,468,269 
Difference (%)                    0.29% 


12. Normal Cost for Fiscal 2017  $ 14,151,669 $ 14,762,102   


Difference ($) $ (610,433) 
Difference (%)                     (4.14%) 


13. Payroll for Fiscal 2017  $ 52,974,805 $ 52,974,805   


Difference ($) $   0 
Difference (%)                     0.00% 


1 Actual transfers (Service Purchases) provided by the System Actuary were used in Nyhart’s replication.  
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Actuarial Accrued Liability and Normal Cost      


Review of Sample Lives: 


Sample lives produced from the System Actuary’s valuation system were requested and reviewed.  


A successful replication of liabilities for the System in total does not necessarily provide enough 
information to conclude that the System provisions and assumptions disclosed in the valuation report are 
accurately used in the valuation of benefit obligations. For example, an error or omission that inflates 
liabilities by 5% can be offset by a separate error or omission that results in a 5% liability reduction. The 
net result of the two errors can produce a reasonable match. 


Sample lives provide details on the benefits and liabilities calculated at each age for every benefit offered 
under the System. Review of the sample valuation output and replication of individual results can provide 
the details that might get missed when only reviewing the System in total.  Six 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. System PID Description 


1 JRS 405877 Active participant, age 62 with 7 years of service and pay of $42,082 


2 JRS 645839 Active participant, age 35 with 9 years of service and pay of $26,508 


3 JRS 389111 Deferred vested participant, age 62 with 22 years of service 


4 JRS 576314 Deferred vested participant, age 44 with 15 years of service 


5 JRS 364386 Beneficiary, age 85 with monthly benefit of $1,288 


6 JRS 359041 
Retiree, age 69 with 50% joint and survivor form of payment and 
monthly benefit of $6,706 


 
We reviewed the valuation output for the sample lives above provided by the System Actuary. We 
compared the assumptions used and the benefits calculated against those summarized in the valuation 
report. We also ran the same individuals through our valuation software used to match total System 
results and compared individual liability results for consistency. Results of the review showed consistency 
between the System Actuary and our individual liabilities. We achieved a very close match on the 
computation of the present value of future benefits, and were consistently close on the Entry Age Normal 
liabilities and normal cost. 
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Actuarial Accrued Liability and Normal Cost      
 
Results of our individual member valuations were consistent with System Actuary, as shown in the tables 
below: 


 


As of June 30, 2015 


 
No. 


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


Nyhart 
System 
Actuary Diff. ($) Diff. (%) Nyhart 


System 
Actuary Diff. ($) Diff. (%) 


1 $564,159 $549,141 $15,018 2.7% $366,670 $364,143 $2,527 0.7% 


2 391,751 402,012 (10,261) (2.6)% 203,537 207,619 (4,082) (2.0)% 


3 995,734 982,644 13,090 1.3% 995,734 982,644 13,090 1.3% 


4 447,063 444,176 2,887 0.7% 447,063 444,176 2,887 0.7% 


5 89,683 89,683 0 0.0% 89,683 89,683 0 0.0% 


6 1,134,937 1,134,937 0 0.0% 1,134,937 1,134,937 0 0.0% 


Tot. $3,623,327 $3,602,593 $20,734 0.6% $3,237,624 $3,223,202 $14,422 0.5% 


As of June 30, 2015 


 
No. 


Entry Age Normal - Normal Cost 
Active Participants Only 


Nyhart 
System 
Actuary Diff. ($) Diff. (%) 


1 $45,102 $45,578 ($476) (1.0)% 


2 16,626 17,177 (551) (3.2)% 


Tot. $61,728 $62,755 ($1,027) (1.6)% 


Conclusions: 


 The total System liability replication is well within a reasonable expectation for matching liability 
results and well within the actuarial standards generally used as a guideline for that purpose. 
Replication of accrued liability and normal cost within 5% are generally considered to be an 
acceptable match. Our match produced an accrued liability that is 0.29% higher than the System 
Actuary, and a Normal Cost that is 4.14% lower than the System Actuary. 


 The total System replication was performed based on Nyhart’s independent coding of the System 
provisions and assumptions summarized in the System Actuary’s valuation report. We used the 
sample lives provided to by the System Actuary to help interpret how to use the data provided and 
for general guidance, but we did not attempt to replicate or rely on the coding used to produce the 
sample lives in our match. 


 We have replicated the roll-forward of liabilities from the June 30, 2015 valuation date to June 30, 
2016 performed by the System Actuary and confirm that the interest adjustments and other 
adjustment used are consistent with our methodology and standard actuarial practices.  


 Our review of the sample lives confirm that the assumptions and provisions summarized in the 
System Actuary’s report were generally used in the liability calculations. We matched the liabilities 
and normal costs of all sample lives within a reasonable percentage.   
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Actuarial Accrued Liability and Normal Cost      


 The total System replication did not attempt to match the System Actuary’s results by status code 
(e.g. retired, disabled, beneficiary) or by active decrement source (e.g. retirement, death, disability, 
termination) since liabilities at that level of detail were not contained in the System Actuary’s report. 
We do not believe that disclosure of liabilities at that level of detail are necessary in the valuation 
report. 


As a result of our review, we offer the following recommended revisions to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Judges’ Retirement System: 


 The only situation where we found that the current provisions were not used in the valuation was 
discovered in the review of sample lives. The disability decrement did not include a reduction for 
early commencement as described in the Valuation Report.  


As a result of our review, we offer the following additional considerations to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Judges’ Retirement System: 


 The System Actuary assumes all future retirements elect to receive the System’s normal form of 
payment upon retirement, namely the 50% joint and survivor annuity. The 50% survivor annuity 
comes at no additional cost to the participant, so is not actuarially equivalent to the life annuity form. 
While assuming all participants elect the 50% joint and survivor annuity is a conservative 
assumption, the System could see a reduction in liability if optional forms are valued. The addition of 
the optional forms may be something to consider adding to the valuation. 
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Development of the Actuarial Value of Assets    


  


 Nyhart System Actuary 
 June 30, 2015 June 30, 2015 
 thru thru
 June 30, 2016 June 30, 2016 


1.  Market Value of Assets, beginning of year  $ 437,352,498 $ 437,352,498 


2.  Market Value of Assets, end of year  $ 441,790,144 $ 441,790,144 


3.  Expected Earnings 


 a. Expected Earnings on Market Value $ 29,521,294 $ 29,521,294 


 b. Receipts with Expected Earnings  20,866,650  20,866,650 


 c. Disbursements with Expected Earnings  (21,627,854)  (21,627,854) 


 d. Total [(a) + (b) + (c)] $ 28,760,090 $ 28,760,090 


4.  Expected Market Value of Assets, end of year,  
[(1) + (3d)] $ 466,112,588 $ 466,112,588 


5.  Current Year Market Value Gain/(Loss) [(2) – (4)] $ (24,322,444) $ (24,322,444) 


6.  Deferred Recognition of Investment Gain/(Loss) 


 a. Current Fiscal Year (80% of (5)) $ (19,457,955) $ (19,457,955) 


 b. Prior Fiscal Year - 1 (60%)  (17,784,248)  (17,784,248) 


 c. Prior Fiscal Year - 2 (40%)  10,481,714  10,481,714 


 d. Prior Fiscal Year - 3 (20%)  (826,911)  (826,911) 


 e. Total [(a) + (b) + (c) + (d)] $ (27,587,400) $ (27,587,400) 


 7. Preliminary Actuarial Value, end of year  
  [(2) – (6e)] $ 469,377,544 $ 469,377,544 


 a. 80% of Market Value, end of year  353,432,115  353,432,115 


 b. 120% of Market Value, end of year  530,148,173  530,148,173 


8.  Actuarial Value, end of year  $ 469,377,544 $ 469,377,544 


 9. Actuarial Value as a % of Market Value  106.2%  106.2% 


10. Actuarial Value Net Rate of Return  5.1%  5.1% 
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Development of the Actuarial Value of Assets    


 


Conclusions: 
 


 The Actuarial Standard of Practice (ASOP) No. 44 governs the selection and use of asset valuation 
methods for pension valuations.  ASOP 44 recommends the asset smoothing method satisfies each 
of the following conditions.  The asset smoothing methodology utilized by the System meets these 
recommendations.  


o The actuarial value of assets method should produce smoothed values sometimes 
greater than and sometimes less than the market value of assets  


o The actuarial value of assets should fall within a reasonable range around market value 


o The differences between actuarial value of assets and market value of assets are 
recognized within a reasonable period of time  


We believe the 5-year asset smoothing method with 20% corridor adopted by INPRS satisfies the 
criteria under ASOP 44. 


 The actuarial value of assets developed by the System Actuary is consistent with the 5-year 
smoothing period and 20% corridor method disclosed in the System Actuary’s Valuation Report.  


 The market value of assets on June 30, 2016, and the contributions, distributions, and expenses 
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 report. The System Actuary includes administrative expenses in the 
disbursements category when calculating the expected return on assets used to develop the actuarial 
value of assets. This is consistent with the net return as disclosed. 


As a result of our review, we offer the following recommended revisions to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Judges’ Retirement System: 


 None. 


As a result of our review, we offer the following additional considerations to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Judges’ Retirement System: 


 Consider separating the disbursements shown in the report into benefit payments and administrative 
expenses in order to provide more transparency that the return is net of administrative expenses. 


 







June 30, 2016 Valuation Replication 
Judges’ Retirement System 


 


INPRS Actuarial Audit – JRS Page 15 


  


Calculated Employer Contribution Rate:        


This section of the report replicates the calculation of the employer contribution rate based on the funding 
policy as disclosed in the System Actuary’s report. Please note that the liabilities and normal cost used in 
the replication are those determined by the System Actuary. 


 Nyhart System Actuary  
 
 June 30, 2016 June 30, 2016  


Normal Cost $ 14,762,102 $ 14,762,102 


Percent of Projected Payroll for Fiscal 2017  27.87%  27.87% 


Expected Employee Contributions $ 3,085,367 $ 3,085,367 


Percent of Projected Payroll for Fiscal 2017  5.82%  5.82% 


Amortization of Unfunded Accrued Liability 


    Unfunded Accrued Liability (UAL) $ 31,748,169 $ 31,748,169 


 Unamortized UAL from Prior Years  20,631,623  20,631,623 


 Net Unamortized UAL $ 11,116,546  11,116,546 


 Amortization Factor (20-years, level dollar)  11.532225  11.532225 


 Current Year Amortization Payment $ 963,955 $ 963,955 


      Payments Established in Prior Years  2,103,399  2,103,399 


      Total Amortization Payments $ 3,067,354 $ 3,067,354 


 Percent of Projected Payroll for Fiscal 2017  5.79%  5.79% 


Total Calculated Employer Contribution Rate  27.84%  27.84% 


Fiscal 2017 Projected Payroll $ 52,974,805 $ 52,974,805  


 


Amortization Schedule of Unfunded Accrued Liability (System Actuary): 


Year Remaining Amount  Remaining Period Amortization Amount 


6/30/2009 $ 35,450,710  20 $ 3,074,056 
6/30/2010  13,959,016  24  1,115,211 
6/30/2011  13,258,721  25  1,041,905 
6/30/2012  12,129,764  26  938,777 
6/30/2013  (6,733,818)  27  (513,883) 
6/30/2014  (24,815,312)  28  (1,869,295) 
6/30/2015  (22,617,458)  29  (1,683,372) 
6/30/2016  11,116,546  20  963,955 


  $ 31,748,169   $ 3,067,354 
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Calculated Employer Contribution Rate       


 
Conclusions: 
 
 As part of its funding policy, the Board has adopted the methods used for determining the actuarially 


determined contributions of the System. 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 System are in 
line with the recommendations of ASOP 4. 


 The remaining amortization years as disclosed 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 System’s Actuary is consistent with the methods 
described in the assumption section of the report and with Nyhart’s understanding of the Funding 
policies developed by INPRS. 


 The amortization payments for the individual years included in the amortization schedules are 
consistent with the disclosed unamortized unfunded liabilities, the remaining amortization periods, a 
6.75% interest rate assumption, and the level dollar closed amortization policy adopted by INPRS. 
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Calculated Employer Contribution Rate       


As a result of our review, we offer the following recommended revisions to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Judges’ Retirement System: 


 None. 


As a result of our review, we offer the following additional considerations to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Judges’ Retirement System: 


 None. 
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Actuarial Valuation Report          


 
The actuarial report of the System Actuary has been reviewed for completeness and adherence to the 
Actuarial Standards for presenting actuarial results.  


 
Conclusions: 
 


 The report presented by the System Actuary is in compliance with Actuarial Standards.  Actuarial 
Standards of Practice (ASOP) No. 41 provides guidance to actuaries with respect to actuarial 
communication.  The actuarial report 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.     


o Principal and Scope of Engagement – actuary should identify the client or employer and 
make clear the scope of the assignment and limitations or constraints of results  


o Form and Content – actuary should ensure the communication is appropriate to the 
particular circumstances 


o Clarity – actuarial communication should be clear and use appropriate language, taking 
into account the intended users 


o Timing of Communication – results should be presented within a reasonable time period 


o Identification of Responsible Actuary – report should clearly identify the actuary 
responsible for the results and identify the party responsible for each material assumption 
and method  


o Additional Disclosures – report 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  


 The summary of plan provisions and assumptions and methods used in the valuation is concise, yet 
thorough. 


 Cindy Fraterrigo, Brandon Robertson, and Antonio DeSario of PwC signed the actuarial valuation 
reports.  Ms. Cindy Fraterrigo and Mr. Antonio Desario are both a Fellow of the Society of Actuaries, 
an Enrolled Actuary, and a Member of the American Academy of Actuaries.  Mr. Brandon Robertson 
is an Associate 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 System 
Actuary for implementation in the next actuarial valuation of the Judges’ Retirement System: 


 None. 


As a result of our review, we offer the following additional considerations to INPRS and the System 
Actuary for implementation in the next actuarial valuation of the Judges’ Retirement System: 


 The only instance we encountered where information necessary to replicate results was not disclosed 
in the report is the COLA application for Disabled participants and Beneficiaries.  The COLA was only 
valued for Retirees in the liability, and should be made more explicit in the Summary of Plan 
Provisions. 
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March 7, 2017 
 
 
 
The Board of Trustees 
Indiana Public Retirement System 
Indianapolis, IN 
 
Dear Board Members: 
 


An actuarial valuation is prepared annually by PricewaterhouseCoopers LLP (Fund Actuary) for the 
Prosecuting Attorneys’ Retirement Fund of the Indiana Public Retirement System.  Submitted in this 
report are the results of the replication and review of the June 30, 2016 actuarial valuation.  This 
report has been prepared for use by the Indiana Public Retirement System (INPRS).   


Census Data and Asset Information 


The member census data and the asset information for this replication were furnished by the Fund 
Actuary.  The Fund Actuary received the asset information and member data from INPRS.  The Fund 
Actuary performed certain checks for reasonableness, but did not audit the data.  Nyhart did not audit 
the information provided, and did not review it thoroughly for reasonableness or compare it with the 
prior year’s submission for consistency.  The accuracy of the results presented in this report is 
dependent on the accuracy and completeness of the information provided.       


Benefit Provisions 


The benefit provisions reflected in the replication of results are those in effect as of June 30, 2016 
and summarized in the Fund Actuary’s valuation report.  Nyhart did not audit the benefit provisions 
compared to Indiana Code, but did review them for reasonableness and consistency with Nyhart’s 
understanding of the Fund. An audit of the benefit provisions summarized in the valuation report has 
been performed by INPRS legal staff and they have concluded that all benefit provisions that appear 
in the report are substantially accurate and provided minor clarification and commentary. 


Assumptions and Methods 


The selection of actuarial assumptions and methods are the responsibility of the Board and the Fund 
Actuary.  The assumptions and methods used in this replication are those described in the Actuarial 
Assumptions and Methods section of the Fund Actuary’s valuation report.  Nyhart relied on the 
description found in the valuation report and did not review the assumptions for reasonableness.  
Nyhart performed a cursory review of the actuarial assumptions and methods as they pertained to the 
relevant replication computations.      


The majority of the actuarial assumptions used in the June 30, 2016 valuation were adopted by the 
Board pursuant to the Experience Study completed in April 2015, which reflects the experience period 
from July 1, 2010 to June 30, 2014. These assumptions and methods have been used to develop the 
Actuarially Determined Contribution and are consistent with the accounting requirements detailed in 
GASB Statements No. 67 and No. 68. 


Benefit obligations in the June 30, 2016 valuation are determined using June 30, 2015 census data 
and rolled-forward to the June 30, 2016 measurement date at the valuation interest rate, using actual 
distributions during that period, and for any other material events that would require additional 
adjustments to the benefit obligations. 


 







Certification  


To the best of our knowledge, this report is complete and accurate and has been prepared in 
accordance with generally accepted actuarial principles and the Actuarial Standards of Practice as 
described by the American Academy of Actuaries. In addition, information has been prepared in 
accordance with applicable government standards of financial reporting for defined benefit pension 
funds. 


Future actuarial measurements may differ significantly from the current measurements 
presented in this report due to such factors as the following: 
 


• Fund experience differing from that anticipated by the economic or demographic 
assumptions; 


• changes in economic or demographic assumptions; 
• increases or decreases expected as part of the natural operation of the methodology 


used for these measurements (such as the end of an amortization period or additional 
cost or contribution requirements based on the Fund's Funded status); and 


• changes in Fund provisions or applicable law. 
 
We did not perform an analysis of the potential range of future measurements due to the limited 
scope of our engagement. 


In the Fund Actuary’s opinion, the actuarial assumptions and methods are individually reasonable and 
in combination represent their best estimate of anticipated experience of the Fund.  Nyhart did not 
review the actuarial assumptions and methods.   


Neither Nyhart nor any of its employees have any relationship with the Fund or its sponsor which 
could impair or appear to impair the objectivity of this report.  While Nyhart has collaborated on 
INPRS projects with PricewaterhouseCoopers LLP (Fund Actuary), Nyhart does not have any 
relationship with the Fund Actuary that would impair the objectivity of this report.  


The undersigned are compliant with the continuing education requirements of the Qualification 
Standards for Actuaries Issuing Statements of Actuarial Opinion in the United States. 


 
Respectfully submitted, 
 
 
   
Michael Zurek, EA, MAAA  
  


 
Danielle Winegardner, ASA, EA, MAAA 


 
Tayt V. Odom, FSA, EA, MAAA 







June 30, 2016 Valuation Replication 
Prosecuting Attorneys’ Retirement Fund 


 


INPRS Actuarial Audit – PARF Page 1 


  


Executive Summary  


Purpose and Scope of the Actuarial Peer Review and Replication 


INPRS engaged Nyhart to perform an actuarial peer review and replication of the June 30, 2016 actuarial 
valuation of the Prosecuting Attorneys’ Retirement Fund 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 report prepared by PwC, the Fund Actuary.  
 
We performed our review and replication of the valuation results in a manner consistent with the process 
we would follow to perform the full actuarial valuation of the fund 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 
report, a copy of the most recent experience study completed in April 2015, the member census data 
and assets used in the actuarial valuation, 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 report.  


 


 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, 2010 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 valuation and disclosed in the actuarial valuation report.  


 


 Independently value the June 30, 2015 benefit liabilities, in particular the actuarial accrued liability 
and normal cost based on the member census data provided and the actuarial assumptions, 
methods, and plan provisions summarized in the actuarial valuation report.  


 


 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 programming or mathematical technique in the Fund Actuary’s 
valuation and our independent valuation of the benefit liabilities.  
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Executive Summary  


 


 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 report 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 report and 
their ability to certify the results and render the opinions contained in their report.  


 


 Identify recommendations and considerations for INPRS and the Fund Actuary for improving future 
valuations and reports.  


 
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 valuation. 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 valuation.  


 Verification of the benefit provisions summarized in the actuarial valuation report to the applicable 
sections of the Indiana Code. A comparison of the benefit provisions summarized in the report to the 
Indiana Code was performed by INPRS legal staff and they confirmed to us that the significant benefit 
provisions summarized the report are consistent with Indiana Code. Minor discrepancies and 
clarifications were noted regarding the exclusion of annuity payments from the PERF ASA balance in 
the benefit offset, the definition of highest annual salary, and the salary used to compute the disability 
benefit.  


 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. 


 
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 valuation and report prepared by 
the Fund Actuary to be generally in compliance with applicable ASOPs.  
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Executive Summary  


 
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 valuation and disclosed in the actuarial 
valuation report 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 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 report prepared by the Fund Actuary generally complies 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 Data          


 
The table below summarizes the member data used in the valuation. The June 30, 2016 valuation is 
based on June 30, 2015 census data, with liabilities rolled-forward to the June 30, 2016 measurement 
date. The data summarized in this section is as of the June 30, 2015 census collection date.  
 


 Nyhart Fund Actuary  
 
 June 30, 2015 June 30, 2015  
 


Number of Actives   198   198 
Average Age   47.6   47.6 
Average Service   8.4   8.8  
Anticipated Payroll  $ 22,226,846   $ 22,226,846 


Number of Inactive Vesteds   100   100
 Average Age   56.2   56.2
 Average Service   14.6   14.7 


Number of Inactive Nonvesteds   151   151 


Number of Retirees and Beneficiaries   133 133 
Average Age   70.2 69.9 
Annual Benefits Payable  $ 3,332,424   $ 3,332,424 


Total Number of Members   582   582  


Conclusions: 
 
We note the following conclusions with respect to our review and analysis of the 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 valuation. There are minor discrepancies in the average age of retirees and beneficiaries. This 
is due to minor differences in data overrides and is immaterial to the replication results.   


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 Prosecuting Attorneys’ Retirement 
Fund: 
 


 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 Prosecuting Attorneys’ Retirement 
Fund: 


 We understand the Fund Actuary uses data override assumptions when needed.  A review/cleanup of 
the census data on the front end may be a preferable approach if information is available to review 
those records. 
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Actuarial Assumptions and Methods    
 


The selection of actuarial assumptions and methods are the responsibility of the Board and the Fund 
Actuary.  The assumptions and methods used in this replication are those described in the Actuarial 
Assumptions and Methods section of the Fund Actuary’s valuation report.  Nyhart relied on the 
description found in the valuation report and did not review the assumptions for reasonableness.   


Nyhart reviewed the results of the 2015 experience study performed by the Fund Actuary for consistency 
with the assumptions used in the valuation. Nyhart also reviewed the actuarial methods and Funding 
policies disclosed in the Fund Actuary’s valuation report for consistency with Nyhart’s understanding of 
INPRS policies. 


 


Actuarial Methods used by the Fund Actuary: 


 


Actuarial Cost Method: Entry Age Normal Cost Method 


Actuarial Asset Valuation Method: 5-year smoothing of investment gains and losses, with a 20% 
corridor  


Calculated Contribution Rate: Normal cost plus 20-year (30-year prior to 2016) closed level 
dollar amortization of the unfunded accrued liability 


 


Conclusions: 
 


 Actuarial Standard of Practice (ASOP) No. 27 provides recommendations for economic assumptions 
and ASOP No. 35 provides guidance for the selection of 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.   


o Appropriate for the purpose of the measurement 


o Reflects the actuary’s professional judgement 


o Reflects historical and current (economic or non-economic) data as of the measurement 
date  


o Reflects estimates of future experience 


o Should be unbiased   


 Nyhart did not review the assumptions for reasonableness.  Nyhart performed a cursory review of the 
actuarial assumptions and methods as they pertained to the relevant replication computations.  


 The assumptions developed by the Fund Actuary based on the 2015 experience study for the Fund 
are reasonable representations of Fund experience over the period. 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 is outside of the scope of 
this review. 


 The assumptions developed in the 2015 experience study were used in the June 30, 2016 valuation 
by the Fund Actuary 
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Actuarial Assumptions and Methods____________________________ 


 
Conclusions (cont): 
 


 The actuarial cost method, asset valuation method, and funding policies used in the June 30, 2016 
valuation by the Fund Actuary are consistent with Nyhart’s understanding of the actuarial policies 
established 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 Prosecuting Attorneys’ Retirement Fund: 


 The only situation where we found the current assumptions were not used in the valuation was the 
White Collar Mortality Table used by the Fund Actuary differs slightly from the table published by the 
Society of Actuaries.  The Fund Actuary is aware of the discrepancy and will update the assumption 
for next year’s valuation.  The impact is less than 0.4% decrease in liability.  


As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the Prosecuting Attorneys’ Retirement Fund: 


 None. 
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Actuarial Accrued Liability and Normal Cost    
 
The following analysis was performed by Nyhart to review the Actuarial Accrued Liability and Normal Cost 
of the Fund as determined by the Fund Actuary: 


 Calculate the Actuarial Accrued Liability and Normal Cost for the Fund in total based on 
the census data provided and the assumptions and Fund provisions described in the 
Fund Actuary’s Actuarial Valuation Report.  


 Confirm that the roll-forward methodology used by the Fund Actuary to estimate benefit 
obligations on the June 30, 2016 measurement date from the June 30, 2015 census data 
and liability valuation date is consistent with standard practices. 


 Review the individual liability of sample lives requested by Nyhart and provided by the 
Fund Actuary.  


To provide some context on the replication results below, we generally expect to be within a smaller range 
on the calculation of the present value of future benefits (PVFB) (within 1%-2%) and within a wider range 
on the calculation of the actuarial accrued liability and normal cost (within 5%). The wider range on the 
latter items is because there tends to be more variability in the methodologies used to allocate the total 
liability (PVFB) to past and future years of service. Nevertheless, we analyzed both measures in our review 
of individual sample life liabilities and kept a continued focus on the Entry Age Normal measurements 
actually used to compute the ultimate Fund cost. 


Total Fund Liability Replication: 


 Nyhart Fund Actuary 
 
 June 30, 2015 June 30, 2015 
 
  


Entry Age Normal Accrued Liability: 


Member Contribution Balance $ 25,479,269 $ 25,479,269  
Pension (Retiree/Beneficiary/Disabled)  37,001,165  37,011,719 
Pension Active and Inactive  19,410,905  19,306,355  
 
Total Accrued Liability $ 81,891,339 $ 81,797,343 


Difference ($) $ 93,996 


Difference (%)  0.11% 


 


Entry Age Normal Cost $ 1,488,620 $ 1,490,270 


Difference ($) $ (1,650) 


Difference (%)                    (0.11)% 
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Actuarial Accrued Liability and Normal Cost    


Review of Liability Roll-Forward: 


The June 30, 2016 valuation is based on census data as of June 30, 2015 and a valuation of benefit 
obligations on the census collection date. The resulting obligations are then rolled forward to June 30, 
2016 at the valuation interest rate and using actual distributions during the period, and further adjusted for 
any material events during the period.  


The table below shows Nyhart’s replication of the liability roll-forward. Results of the review of the liability 
roll-forward are summarized under conclusions on the following pages.  


 


Liability, Normal Cost and Payroll Roll-Forward 
 


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


1. Total Accrued Liability, beginning of year $ 81,891,339 $ 81,797,343 


2. ASA Account balance, beginning of year  N/A  N/A 


3. Accrued Liability, Net of ASA Account   81,891,339  81,797,343   
Balance, Beginning of year [(1) – (2)] 


4. Normal Cost  1,488,620  1,490,270 


5. Actual Benefit Payments  3,746,129  3,746,129 


6. Actual Transfers1  -3,639  -3,639 


7. Actual ASA Annuitizations   N/A  N/A 


8. Expected Interest  5,501,593  5,495,359 
[0.0675 * ((3) + (4) - 0.5*(5) + 0.5*(6) +0.5*(7))] 


9. Total Accrued Liability,   85,131,784  85,033,204 
Net of ASA Account Balance, end of year 
[(3) + (4) - (5) + (6) + (7) + (8)] 


10. ASA Account Balance, end of year    N/A  N/A  


11. Total Accrued Liability, end of year  85,131,784  85,033,204   


Difference ($) $ 95,580 
Difference (%)                    0.12% 


12. Normal Cost for Fiscal 2017  $ 1,647,999 $ 1,649,825   


Difference ($) $ (1,826) 
Difference (%)                    (0.11%) 


13. Payroll for Fiscal 2017  $ 22,226,846 $ 22,226,846   


Difference ($) $ 0 
Difference (%)                       0.00% 


1 Actual transfers (Service Purchase Refunds) provided by the Fund Actuary were used in Nyhart’s replication. 
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Actuarial Accrued Liability and Normal Cost   


Review of Sample Lives: 


Sample lives produced from the Fund Actuary’s valuation system were requested and reviewed.  


A successful replication of liabilities for the Fund in total does not necessarily provide enough information 
to conclude that the Fund provisions and assumptions disclosed in the valuation report are accurately 
used in the valuation of benefit obligations. For example, an error or omission that inflates liabilities by 5% 
can be offset by a separate error or omission that results in a 5% liability reduction. The net result of the 
two errors can produce a reasonable match. 


Sample lives provide details on the benefits and liabilities calculated at each age for every benefit offered 
under the Fund. Review of the sample valuation output and replication of individual results can provide the 
details that might get missed when only reviewing the Fund in total.  Six 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 PARF 589499 
Active participant, age 55 with 20 years of service and pay of 
$106,413 


2 PARF 653806 
Active participant, age 60 with 26 years of service and pay of 
$141,884 


3 PARF 239063 Deferred vested participant, age 44 with 11 years of service 


4 PARF 408415 Deferred vested participant, age 60 with 23 years of service 


5 PARF 568118 Beneficiary, age 64 with monthly benefit of $702 


6 PARF 368804 
Retiree, age 67 with 50% joint and survivor form of payment and 
monthly benefit of $1,737 


 
We reviewed the valuation output for the sample lives above provided by the Fund Actuary. We 
compared the assumptions used and the benefits calculated against those summarized in the valuation 
report. We also ran the same individuals through our valuation software used to match total Fund results 
and compared individual liability results for consistency. Results of the review showed consistency 
between the Fund Actuary and our individual liabilities. We achieved a very close match on the 
computation of the present value of future benefits, and were consistently close on the Entry Age Normal 
liabilities and normal cost. 
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Actuarial Accrued Liability and Normal Cost      
 
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 


Nyhart 
Fund 


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


Actuary Diff. ($) Diff. (%) 


1 $248,002 $251,083 ($3,081) (1.2)% $221,660 $223,898 ($2,238) (1.0)% 


2 457,100 456,871 229 0.1% 441,661 444,511 (2,850) (0.1)% 


3 39,923 41,443 (1,520) (3.7)% 39,923 41,443 (1,520) (3.7)% 


4 442,238 442,256 (18) 0.0% 442,238 442,256 (18) 0.0% 


5 97,365 97,365 0 0.0% 97,365 97,365 0 0.0% 


6 239,813 239,813 0 0.0% 239,813 239,813 0 0.0% 


Tot. $1,524,441 $1,528,831 ($4,390) (0.3)% $1,482,660 $1,489,286 ($6,626) (0.4%) 


 


As of June 30, 2015 


 
No. 


Entry Age Normal - Normal Cost 
Active Participants Only 


Nyhart 
Fund 


Actuary Diff. ($) Diff. (%) 


1 $5,752 $5,937 ($185) (3.1)% 


2 11,056 8,851 2,205 24.9% 


Tot. $16,808 $14,788 $2,020 13.7% 


 
Conclusions: 
 


 The total Fund liability replication is well within a reasonable expectation for matching liability results 
and well within the actuarial standards generally used as a guideline for that purpose. Replication of 
accrued liability and normal cost within 5% are generally considered to be an acceptable match. Our 
match produced an accrued liability that is 0.12% higher than the Fund Actuary, and a Normal Cost 
that is 1.00% lower than the Fund Actuary.   


 The total Fund replication was performed based on Nyhart’s independent coding of the Fund 
provisions and assumptions summarized in the Fund Actuary’s valuation report. We used the sample 
lives provided to by the Fund Actuary to help interpret how to use the data provided and for general 
guidance, but we did not attempt to replicate or rely on the coding used to produce the sample lives in 
our match. 


 We have replicated the roll-forward of liabilities from the June 30, 2015 valuation date to June 30, 
2016 performed by the Fund Actuary and confirm that the interest adjustments and other adjustment 
used are consistent with our methodology and standard actuarial practices.  
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Actuarial Accrued Liability and Normal Cost      


 Our review of the sample lives confirm that the assumptions and provisions summarized in the Fund 
Actuary’s report were generally used in the liability calculations. We matched the liabilities and normal 
costs of all sample lives within a reasonable percentage.  As shown above, the normal cost for 
sample life #2 is more significantly different than the others.  Sample life #2 is an older active with a 
high percentage of retirement, the small normal cost causes a larger percent difference for any small 
difference in methodology.     


 The total Fund replication did not attempt to match 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 liabilities at that level of detail were not contained in the Fund Actuary’s report. We 
do not believe that disclosure of liabilities at that level of detail are necessary in the valuation report. 


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 Prosecuting Attorneys’ Retirement Fund: 


 None. 


As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the Prosecuting Attorneys’ Retirement Fund: 


 The Fund Actuary assumes all future retirements elect to receive the Fund’s normal form of payment 
upon retirement, namely the 50% joint and survivor annuity. The 50% survivor annuity comes at no 
additional cost to the participant, so is not actuarially equivalent to the life annuity form. While 
assuming all participants elect the 50% joint and survivor annuity is a conservative assumption, the 
Fund could see a reduction in liability if optional forms are valued. The addition of the optional forms 
may be something to consider adding to the valuation. 
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Development of the Actuarial Value of Assets    


  


 Nyhart Fund Actuary 
 June 30, 2015 June 30, 2015 
 thru thru
 June 30, 2016 June 30, 2016 


1.  Market Value of Assets, beginning of year  $ 53,423,166 $ 53,423,166 


2.  Market Value of Assets, end of year  $ 52,791,683 $ 52,791,683 


3.  Expected Earnings 


 a. Expected Earnings on Market Value $ 3,606,064 $ 3,606,064 


 b. Receipts with Expected Earnings  2,810,330  2,810,330 


 c. Disbursements with Expected Earnings  (3,872,561)  (3,872,561) 


 d. Total [(a) + (b) + (c)] $ 2,543,833 $ 2,543,833 


4.  Expected Market Value of Assets, end of year,  
[(1) + (3d)] $ 55,966,999 $ 55,966,999 


5.  Current Year Market Value Gain/(Loss) [(2) – (4)] $ (3,175,316) $ (3,175,316) 


6.  Deferred Recognition of Investment Gain/(Loss) 


 a. Current Fiscal Year (80% of (5)) $ (2,540,253) $ (2,540,253) 


 b. Prior Fiscal Year - 1 (60%)  (2,285,936)  (2,285,936) 


 c. Prior Fiscal Year - 2 (40%)  1,294,452  1,294,452 


 d. Prior Fiscal Year - 3 (20%)  (148,632)  (148,632) 


 e. Total [(a) + (b) + (c) + (d)] $ (3,680,369) $ (3,680,369) 


 7. Preliminary Actuarial Value, end of year  
  [(2) – (6e)] $ 56,472,052 $ 56,472,052 


 a. 80% of Market Value, end of year  42,233,346  42,233,346 


 b. 120% of Market Value, end of year  63,350,020  63,350,020 


8.  Actuarial Value, end of year  $ 56,472,052 $ 56,472,052 


 9. Actuarial Value as a % of Market Value  107.0%  107.0% 


10. Actuarial Value Net Rate of Return  4.9%  4.9% 
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Development of the Actuarial Value of Assets    


 


Conclusions: 
 


 The Actuarial Standard of Practice (ASOP) No. 44 governs the selection and use of asset valuation 
methods for pension valuations.  ASOP 44 recommends the asset smoothing method satisfies each 
of the following conditions.  The asset smoothing methodology utilized by the Fund meets these 
recommendations.  


o The actuarial value of assets method should produce smoothed values sometimes 
greater than and sometimes less than the market value of assets  


o The actuarial value of assets should fall within a reasonable range around market value 


o The differences between actuarial value of assets and market value of assets are 
recognized within a reasonable period of time  


We believe the 5-year asset smoothing method with 20% corridor adopted by INPRS satisfies the 
criteria under ASOP 44. 


 The actuarial value of assets developed by the Fund Actuary is consistent with the 5-year smoothing 
period and 20% corridor method disclosed in the Fund Actuary’s Valuation Report.  


 The market value of assets on June 30, 2016, and the contributions, distributions, and expenses 
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 report. The Fund Actuary includes administrative expenses in the 
disbursements category when calculating the expected return on assets used to develop the actuarial 
value of assets. This is consistent with the net return as disclosed. 


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 Prosecuting Attorneys’ Retirement Fund: 


 None. 


As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the Prosecuting Attorneys’ Retirement Fund: 


 Consider separating the disbursements shown in the report into benefit payments and administrative 
expenses in order to provide more transparency that the return is net of administrative expenses. 
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Calculated Employer Contribution Rate:        


This section of the report replicates the calculation of the employer contribution rate based on the funding 
policy as disclosed in the Fund Actuary’s report. Please note that the liabilities and normal cost used in 
the replication are those determined by the Fund Actuary. 


 Nyhart Fund Actuary  
 
 June 30, 2016 June 30, 2016  


Normal Cost $ 1,649,825 $ 1,649,825 


Percent of Projected Payroll for Fiscal 2017  7.42%  7.42% 


Expected Employee Contributions $ 1,318,013 $ 1,318,013 


Percent of Projected Payroll for Fiscal 2017  5.93%  5.93% 


Amortization of Unfunded Accrued Liability 


    Unfunded Accrued Liability (UAL) $ 28,561,152 $ 28,561,152 


 Unamortized UAL from Prior Years  22,679,115  22,679,115 


 Net Unamortized UAL $ 5,882,037  5,882,037 


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


 Current Year Amortization Payment $ 510,052 $ 510,052 


      Payments Established in Prior Years  1,767,268  1,767,268 


      Total Amortization Payments $ 2,277,320 $ 2,277,320 


 Percent of Projected Payroll for Fiscal 2017  10.25%  10.25% 


Total Calculated Employer Contribution Rate  11.74%  11.74% 


Fiscal 2017 Projected Payroll $ 22,226,846 $ 22,226,846  


Amortization Schedule of Unfunded Accrued Liability (Fund Actuary): 


Year Remaining Amount  Remaining Period Amortization Amount 


6/30/2009 $ 5,513,438  21 $ 467,121 
6/30/2010  1,599,693  24  127,802 
6/30/2011  1,573,892  25  123,680 
6/30/2012  440,368  26  34,082 
6/30/2013  3,430,283  27  261,778 
6/30/2014  (570,722)  28  (42,991) 
6/30/2015  10,692,163  29  795,796 
6/30/2016  5,882,037  20  510,052 


  $ 28,561,152   $ 2,277,320 
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Calculated Employer Contribution Rate       


 
Conclusions: 
 
 As part of its funding policy, the Board has adopted the methods used for determining the actuarially 


determined contributions of the Fund. 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 amortization payments for the individual years included in the amortization schedules are 
consistent with the disclosed unamortized unfunded liabilities, the remaining amortization periods, a 
6.75% interest rate assumption, and the level dollar closed amortization policy adopted by INPRS. 


 The remaining amortization years as disclosed 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 report and with Nyhart’s understanding of the Funding 
policies developed by INPRS. 
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Calculated Employer Contribution Rate       


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 Prosecuting Attorneys’ Retirement Fund: 


 None. 


As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the Prosecuting Attorneys’ Retirement Fund: 


 None. 
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Actuarial Valuation Report          


 
The actuarial report of the Fund Actuary has been reviewed for completeness and adherence to the 
Actuarial Standards for presenting actuarial results.  


 
Conclusions: 
 


 The report presented by the Fund Actuary is in compliance with Actuarial Standards.  Actuarial 
Standards of Practice (ASOP) No. 41 provides guidance to actuaries with respect to actuarial 
communication.  The actuarial report 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.     


o Principal and Scope of Engagement – actuary should identify the client or employer and 
make clear the scope of the assignment and limitations or constraints of results  


o Form and Content – actuary should ensure the communication is appropriate to the 
particular circumstances 


o Clarity – actuarial communication should be clear and use appropriate language, taking 
into account the intended users 


o Timing of Communication – results should be presented within a reasonable time period 


o Identification of Responsible Actuary – report should clearly identify the actuary 
responsible for the results and identify the party responsible for each material assumption 
and method  


o Additional Disclosures – report 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  


 The summary of plan provisions and assumptions and methods used in the valuation is concise, yet 
thorough. The summary provided enough information to replicate results.   


 Cindy Fraterrigo, Brandon Robertson, and Antonio DeSario of PwC signed the actuarial valuation 
reports.  Ms. Cindy Fraterrigo and Mr. Antonio Desario are both a Fellow of the Society of Actuaries, 
an Enrolled Actuary, and a Member of the American Academy of Actuaries.  Mr. Brandon Robertson 
is an Associate 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 Prosecuting Attorneys’ Retirement Fund: 


 None. 


As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the Prosecuting Attorneys’ Retirement Fund: 


 None. 
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March 7, 2017 
 
 
 
The Board of Trustees 
Indiana Public Retirement System 
Indianapolis, IN 
 
Dear Board Members: 
 


An actuarial valuation is prepared annually by PricewaterhouseCoopers LLP (Fund Actuary) for the State 
Excise Police, Gaming Agent, Gaming Control Officer, and Conservation Enforcement Officers’ 
Retirement Plan (EG&C Fund) of the Indiana Public Retirement System.  Submitted in this report are the 
results of the replication and review of the June 30, 2016 actuarial valuation.  This report has been 
prepared for use by the Indiana Public Retirement System (INPRS).   


Census Data and Asset Information 


The member census data and the asset information for this replication were furnished by the Fund 
Actuary.  The Fund Actuary received the asset information and member data from INPRS.  The Fund 
Actuary performed certain checks for reasonableness, but did not audit the data.  Nyhart did not audit the 
information provided, and did not review it thoroughly for reasonableness or compare it with the prior 
year’s submission for consistency.  The accuracy of the results presented in this report is dependent on 
the accuracy and completeness of the information provided.       


Benefit Provisions 


The benefit provisions reflected in the replication of results are those in effect as of June 30, 2016 and 
summarized in the Fund Actuary’s valuation report.  Nyhart did not audit the benefit provisions compared 
to Indiana Code, but did review them for reasonableness and consistency with Nyhart’s understanding of 
the Fund. An audit of the benefit provisions summarized in the valuation report has been performed by 
INPRS legal staff and they have concluded the benefit provisions are substantially accurate and provided 
minor clarification and commentary. 


Assumptions and Methods 


The selection of actuarial assumptions and methods are the responsibility of the Board and the Fund 
Actuary.  The assumptions and methods used in this replication are those described in the Actuarial 
Assumptions and Methods section of the Fund Actuary’s valuation report.  Nyhart relied on the 
description found in the valuation report and did not review the assumptions for reasonableness.  Nyhart 
performed a cursory review of the actuarial assumptions and methods as they pertained to the relevant 
replication computations.      


The majority of the actuarial assumptions used in the June 30, 2016 valuation were adopted by the Board 
pursuant to the Experience Study completed in April 2015, which reflects the experience period from July 
1, 2010 to June 30, 2014. These assumptions and methods have been used to develop the Actuarially 
Determined Contribution and are consistent with the accounting requirements detailed in GASB 
Statements No. 67 and No. 68. 


Benefit obligations in the June 30, 2016 valuation are determined using June 30, 2015 census data and 
rolled-forward to the June 30, 2016 measurement date at the valuation interest rate, using actual 
distributions during that period, and for any other material events that would require additional 
adjustments to the benefit obligations. 







Certification  


To the best of our knowledge, this report is complete and accurate and has been prepared in accordance 
with generally accepted actuarial principles and the Actuarial Standards of Practice as described by the 
American Academy of Actuaries. In addition, information has been prepared in accordance with 
applicable government standards of financial reporting for defined benefit pension funds. 


Future actuarial measurements may differ significantly from the current measurements presented in 
this report due to such factors as the following: 
 


• Fund experience differing from that anticipated by the economic or demographic 
assumptions; 


• changes in economic or demographic assumptions; 
• increases or decreases expected as part of the natural operation of the methodology used 


for these measurements (such as the end of an amortization period or additional cost or 
contribution requirements based on the Fund's Funded status); and 


• changes in Fund provisions or applicable law. 
 
We did not perform an analysis of the potential range of future measurements due to the limited 
scope of our engagement. 


In the Fund Actuary’s opinion, the actuarial assumptions and methods are individually reasonable and in 
combination represent their best estimate of anticipated experience of the Fund.  Nyhart did not review 
the actuarial assumptions and methods.   


Neither Nyhart nor any of its employees have any relationship with the Fund or its sponsor which could 
impair or appear to impair the objectivity of this report.  While Nyhart has collaborated on INPRS projects 
with PricewaterhouseCoopers LLP (Fund Actuary), Nyhart does not have any relationship with the Fund 
Actuary that would impair the objectivity of this report.  


The undersigned are compliant with the continuing education requirements of the Qualification Standards 
for Actuaries Issuing Statements of Actuarial Opinion in the United States. 


 
Respectfully submitted, 
 
 
   
 
Michael Zurek, EA, MAAA   
 


 
Danielle Winegardner, ASA, EA, MAAA 
 


 
Tayt V. Odom, FSA, EA, MAAA 
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Executive Summary   


 
Purpose and Scope of the Actuarial Peer Review and Replication 
 
INPRS engaged Nyhart to perform an actuarial peer review and replication of the June 30, 2016 actuarial valuation of 
the EG&C Plan 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 report prepared by PwC, the Fund 
Actuary.  
 
We performed our review and replication of the valuation results in a manner consistent with the process we would 
follow to perform the full actuarial valuation of the fund 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 report, a 
copy of the most recent experience study completed in April 2015, the member census data and assets used in 
the actuarial valuation, 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 report.  


 


 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, 2010 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 valuation and 
disclosed in the actuarial valuation report.  


 


 Independently value the June 30, 2015 benefit liabilities, in particular the actuarial accrued liability and normal 
cost based on the member census data provided and the actuarial assumptions, methods, and plan provisions 
summarized in the actuarial valuation report.  


 


 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 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. 
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Executive Summary   


 


 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 report 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 report and their ability 
to certify the results and render the opinions contained in their report.  


 


 Identify recommendations and considerations for INPRS and the Fund Actuary for improving future valuations 
and reports.  


 
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 valuation. 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 valuation.  


 


 Verification of the benefit provisions summarized in the actuarial valuation report to the applicable sections of the 
Indiana Code. A comparison of the benefit provisions summarized in the report to the Indiana Code was 
performed by INPRS legal staff and they confirmed to us that the significant benefit provisions summarized the 
report are consistent with Indiana Code. The noted exceptions were that the retirement benefit could not exceed 
75% of final average salary and that average annual salary is based on the highest 5 non-consecutive years of 
annual salary in the 10 years preceding the member’s retirement date. 


 


 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.  
 


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 valuation and report prepared by the Fund Actuary to be generally in 
compliance with applicable ASOPs.  
 
 
 
 
 
 
 







June 30, 2016 Valuation Replication 
EG&C Plan 


 


INPRS Actuarial Audit – EG&C Plan Page 3 


  


Executive Summary   


 
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 valuation and disclosed in the actuarial valuation 
report 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 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 report prepared by the Fund Actuary generally complies 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 Data           


 
The table below summarizes the member data used in the valuation. The June 30, 2016 valuation is based on June 
30, 2015 census data, with liabilities rolled-forward to the June 30, 2016 measurement date. The data summarized in 
this section is as of the June 30, 2015 census collection date.  
 


 Nyhart Fund Actuary  
 
 June 30, 2015 June 30, 2015  
 


Number of Actives   421    421 
Average Age   42.2   42.2 
Average Service   11.0   11.0  
  
Number of Inactive Vesteds   7   7  
Average Age   47.9   47.9  
Average Service   20.0   20.0 


Number of Inactive Nonvesteds   121   121 


Number of Retirees and Beneficiaries   220 220 
Average Age   68.5 68.5 
Annual Benefits Payable  $5,661,184   $5,661,184 
  
Total Number of Members   769   769   


 
 


Conclusions: 
 
We note the following conclusions with respect to our review and analysis of the 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 valuation.  
 


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 EG&C Fund: 
 


 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 EG&C Fund: 
 


 None. 
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Actuarial Assumptions and Methods     


The selection of actuarial assumptions and methods are the responsibility of the Board and the Fund Actuary.  The 
assumptions and methods used in this replication are those described in the Actuarial Assumptions and Methods 
section of the Fund Actuary’s valuation report.  Nyhart relied on the description found in the valuation report and did 
not review the assumptions for reasonableness.   


Nyhart did review the results of the 2015 experience study performed by the Fund Actuary and for consistency with 
the assumptions used in the valuation. Nyhart also reviewed the actuarial methods and funding policies disclosed in 
the Fund Actuary’s valuation report for consistency with Nyhart’s understanding of INPRS policies. 


 


Actuarial Methods used by the Fund Actuary: 


 


Actuarial Cost Method: Entry Age Normal Cost Method 


Actuarial Asset Valuation Method: 5-year smoothing of investment gains and losses, with a 20% corridor  


Calculated Contribution Rate: Normal cost plus 20-year (30-year prior to 2016) closed level dollar 
amortization of the unfunded accrued liability 
 


Conclusions: 


 Actuarial Standard of Practice (ASOP) No. 27 provides recommendations for economic assumptions and 
ASOP No. 35 provides guidance for the selection of 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.   


o Appropriate for the purpose of the measurement 


o Reflects the actuary’s professional judgement 


o Reflects historical and current (economic or non-economic) data as of the measurement date  


o Reflects estimates of future experience 


o Should be unbiased   


 Nyhart did not review the assumptions for reasonableness.  Nyhart performed a cursory review of the 
actuarial assumptions and methods as they pertained to the relevant replication computations.  


 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. 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 is outside of the scope of this review. 


 The assumptions developed in the 2015 experience study were generally used in the June 30, 2016 
valuation by the Fund Actuary. 


 The actuarial cost method, asset valuation method, and funding policies used in the June 30, 2016 valuation 
by the Fund Actuary are consistent with Nyhart’s understanding of the actuarial policies established 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 EG&C Fund: 
 


 The base rates used in the mortality table have some incorrect values. While the impact on valuation results 
will be de minimis, the rates should be corrected in future valuations. 
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Actuarial Assumptions and Methods     


As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary for 
implementation in future actuarial valuation of the EG&C Fund: 


 A significant portion of the eligible population choose to enter the DROP, but no assumption is made 
regarding future DROP elections. Consider adding an explicit assumption for future valuations. 


 No mortality table specific to disabled lives is being applied, nor was it explicitly discussed in the Experience 
Study report. Consider whether partial credibility and the definition of disability under the Fund would justify 
the use of disabled mortality table. 
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Actuarial Accrued Liability and Normal Cost     
 
The following analysis was performed by Nyhart to review the Actuarial Accrued Liability and Normal Cost of the 
Fund as determined by the Fund Actuary: 


 Calculate the Actuarial Accrued Liability and Normal Cost for the Fund in total based on the census 
data provided and the assumptions and Fund provisions described in the Fund Actuary’s Actuarial 
Valuation Report.  


 Confirm that the roll-forward methodology used by the Fund Actuary to estimate benefit obligations 
on the June 30, 2016 measurement date from the June 30, 2015 census data and liability valuation 
date is consistent with standard practices. 


 Review the individual liability of sample lives requested by Nyhart and provided by the Fund Actuary.  


To provide some context on the replication results below, we generally expect to be within a smaller range on the 
calculation of the present value of future benefits (PVFB) (within 1%-2%) and within a wider range on the calculation 
of the actuarial accrued liability and normal cost (within 5%). The wider range on the latter items is because there 
tends to be more variability in the methodologies used to allocate the total liability (PVFB) to past and future years of 
service. Nevertheless, we analyzed both measures in our review of individual sample life liabilities and kept a 
continued focus on the Entry Age Normal measurements actually used to compute the ultimate Fund cost. 


Total Fund Liability Replication: 


 


 Nyhart Fund Actuary 
 
 June 30, 2015 June 30, 2015 
 
  


Entry Age Normal Accrued Liability: 


Retiree/Beneficiary/Disabled $ 68,044,287 $ 68,050,870 
Active and Inactive $ 63,060,515 $ 64,852,398 


Total Accrued Liability $ 131,104,802 $ 132,903,268 


Difference ($) $ (1,798,466) 
Difference (%)                  (1.35%) 


 


Entry Age Normal Cost $ 3,485,966 $ 3,343,206 


Difference ($) $ 142,760 
Difference (%)                    4.27% 
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Actuarial Accrued Liability and Normal Cost     


Replication of Liability Roll-Forward: 


The June 30, 2016 valuation is based on census data as of June 30, 2015 and a valuation of benefit 
obligations on the census collection date. The resulting obligations are then rolled forward to June 30, 2016 
at the valuation interest rate and using actual distributions during the period, and further adjusted for any 
material events during the period.  


The table below shows Nyhart’s replication of the liability roll-forward. Results of the review of the liability roll-
forward are summarized under conclusions on the following pages.  


Liability, Normal Cost and Payroll Roll-Forward 
 


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


1. Total Accrued Liability, beginning of year $ 131,104,802 $ 132,903,268 


2. ASA Account balance, beginning of year  N/A  N/A 


3. Accrued Liability, Net of ASA Account   131,104,802  132,903,268 
  
Balance, Beginning of year [(1) – (2)] 


4. Normal Cost  3,485,966  3,343,206 


5. Actual Benefit Payments1  6,266,565  6,266,565 


6. Actual Transfers  0  0 


7. Actual ASA Annuitizations  N/A  N/A 


8. Expected Interest  8,873,380  8,985,140 
[0.0675 * ((3) + (4) - 0.5*(5) + 0.5*(6) +0.5*(7))] 


9. Total Accrued Liability,   134,716,070  138,965,050 
Net of ASA Account Balance, end of year 
[(3) + (4) - (5) + (6) + (7) + (8)] 


10. ASA Account Balance, end of year    N/A  N/A 


11. Total Accrued Liability, end of year  134,716,070  138,965,050 
  


Difference ($) $ (4,248,980) 
Difference (%)                    (3.06%) 


12. Normal Cost for Fiscal 2017  $ 3,536,836 $ 3,550,386 
  


Difference ($) $ (13,550) 
Difference (%)                   (0.38%) 


13. Payroll for Fiscal 2017  $ 26,163,688 $ 26,163,688 
  


Difference ($) $ 0 
Difference (%)                       0.00% 


1 Includes refunds of accumulated member contributions and net interfund transfers, as provided by the Fund Actuary. 
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Actuarial Accrued Liability and Normal Cost       


Review of Sample Lives: 


Sample lives produced from the Fund Actuary’s valuation system were requested and reviewed.  


A successful replication of liabilities for the Fund in total does not necessarily provide enough information to 
conclude that the Fund provisions and assumptions disclosed in the valuation report are accurately used in 
the valuation of benefit obligations. For example, an error or omission that inflates liabilities by 5% can be 
offset by a separate error or omission that results in a 5% liability reduction. The net result of the two errors 
can produce a reasonable match. 


Sample lives provide details on the benefits and liabilities calculated at each age for every benefit offered 
under the Fund. Review of the sample valuation output and replication of individual results can provide the 
details that might get missed when only reviewing the Fund in total.  Six 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 EG&C 484736 Active member, married, in DROP  


2 EG&C 507877 Active member, female, single, nonvested, not in DROP 


3 EG&C 575794 Active member, male, married, vested, early retirement eligible 


4 EG&C 449774 Terminated vested member, married, early retirement eligible 


5 EG&C 517789 
Retired member, single, 60% joint and survivor form of payment, multiple 
beneficiaries 


6 EG&C 439077 Survivor, female 


 
We reviewed the valuation output for the sample lives above provided by the Fund Actuary. We compared the 
assumptions used and the benefits calculated against those summarized in the valuation report. We also ran the 
same individuals through our valuation software used to match total Fund results and compared individual liability 
results for consistency. Results of the review showed consistency between the Fund Actuary and our individual 
liabilities. We achieved a very close match on the computation of the present value of future benefits, and were 
consistently close on the Entry Age Normal liabilities and normal cost. 


 
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 


Nyhart 
Fund 


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


Actuary Diff. ($) Diff. (%) 


1 $708,511 $708,667 ($156) 0.0% $708,511 $708,667 ($156) 0.0% 


2 164,229 163,982 247 0.2% 70,266 69,598 668 1.0% 


3 364,935 364,128 807 0.2% 301,174 299,825 1,349  0.4% 


4 237,460 237,110 350 0.1% 237,460 237,110 350 0.1% 


5 182,098 182,246 (148) (0.1%) 182,098 182,246 (148) (0.1%) 


6 146,109 146,109 0 0.0% 146,109 146,109 0 0.0% 


Tot. $1,803,342 $1,802,242 $1,100 0.1% $1,645,618 $1,643,555    $2,063 1.3% 
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Actuarial Accrued Liability and Normal Cost       


 


As of June 30, 2015 


 
No. 


Entry Age Normal - Normal Cost 


Active Participants Only 


Nyhart 
Fund 


Actuary Diff. ($) Diff. (%) 


1 $0 $0 $0  0.0% 


2 6,995 7,029 (34)  (0.5%) 


3 7,671 7,746 (75)  (1.0%) 


Tot. $14,666  $14,775  ($109)  (0.7%) 


 
 
Conclusions: 


 The total Fund liability replication is well within a reasonable expectation for matching liability results and well 
within the actuarial standards generally used as a guideline for that purpose. Replication of accrued liability and 
normal cost within 5% are generally considered to be an acceptable match. Our match produced an accrued 
liability that is 1.35% lower than the Fund Actuary, and a Normal Cost that is 4.27% higher than the Fund 
Actuary. 


 The total Fund replication was performed based on Nyhart’s independent coding of the Fund provisions and 
assumptions summarized in the Fund Actuary’s valuation report. We used the sample lives provided by the Fund 
Actuary to help interpret how to use the data provided and for general guidance, but we did not attempt to 
replicate or rely on the coding used to produce the sample lives in our match. 


 We have replicated the roll-forward of liabilities from the June 30, 2015 valuation date to June 30, 2016 
performed by the Fund Actuary and confirm that the interest adjustments and other adjustments used are 
consistent with our methodology and standard actuarial practices.  


 Our review of the sample lives confirm that the assumptions and provisions summarized in the Fund Actuary’s 
report were generally used in the liability calculations. After accounting for the salary scale assumption, we 
matched the liabilities and normal costs of all sample lives within a reasonable percentage.   


 The total Fund replication did not attempt to match 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 
liabilities at that level of detail were not contained in the Fund Actuary’s report. We do not believe that disclosure 
of liabilities at that level of detail are necessary in the valuation report. 


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 EG&C Fund:  


 A review of sample lives revealed a 3.25% salary scale was used in the valuation, and not the 2.50% salary 
scale disclosed in the valuation report. We understand this issue was brought to the attention of INPRS by the 
Fund Actuary. The change should be made for future valuations.  


 Final Average Pay is computed using the highest 5 consecutive years of compensation in the last 10, while we 
believe it should be defined as the highest 5 non-consecutive years of compensation in the last 10. We expect 
this will have little if any effect on the valuation. 
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Actuarial Accrued Liability and Normal Cost       


As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary for 
implementation in the next actuarial valuation of the EG&C Fund: 


 The IRC Section 415 maximum benefit limitation was not being applied to some benefits, which affects the Entry 
Age Normal liabilities.  


 The death benefit for vested participants is assumed to be payable to everyone, yet only 90% of participants are 
assumed to be married or have a minor beneficiary. Consider applying the married percentage to the death 
benefit. 


 All participants are assumed to elect a 50% Joint and Survivor annuity at retirement, even if currently known to 
be single.  Consider instead using actual marital status for each member or applying the marital assumption to 
value optional forms of benefit. 
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Development of the Actuarial Value of Assets     


  


 Nyhart Fund Actuary 
 June 30, 2015 June 30, 2015 
 Thru Thru 
 June 30, 2016 June 30, 2016 


1.  Market Value of Assets, beginning of year  $ 110,037,215 $ 110,037,215 


2.   Market Value of Assets, end of year  $ 111,329,476 $ 111,329,476 


3.  Expected Earnings 


 a. Expected Earnings on Market Value $ 7,427,512 $ 7,427,512 


 b. Receipts with Expected Earnings  6,597,855  6,597,855 


 c. Disbursements with Expected Earnings  (6,478,062)  (6,478,062) 


 d. Total [(a) + (b) + (c)] $ 7,547,305 $ 7,547,305 


4.  Expected Market Value of Assets, end of year,  
 [(1) + (3d)] $ 117,584,520 $ 117,584,520 


5.  Current Year Market Value Gain/(Loss) [(2) – (4)] $ (6,255,044) $ (6,255,044) 


6.  Deferred Recognition of Investment Gain/(Loss) 


 a. Current Fiscal Year (80% of (5)) $ (5,004,035) $ (5,004,035) 


 b. Prior Fiscal Year - 1 (60%)  (4,611,455)  (4,611,455) 


 c. Prior Fiscal Year - 2 (40%)  2,653,933  2,653,933 


 d. Prior Fiscal Year - 3 (20%)  (224,659)  (224,659) 


 e. Total [(a) + (b) + (c) + (d)] $ (7,186,216) $ (7,186,216) 


 7. Preliminary Actuarial Value, end of year [(2) – (6e)] $ 118,515,692 $ 118,515,692 


 a. 80% of Market Value, end of year  89,063,581  89,063,581 


 b. 120% of Market Value, end of year  133,595,371  133,595,371 


8.  Actuarial Value of Assets, end of year  $ 118,515,692 $ 118,515,692 


 9. Actuarial Value of Assets as a % of Market Value  106.5%  106.5% 


10. Actuarial Value Net Rate of Return  5.0%  5.0% 
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Development of the Actuarial Value of Assets     


 


Conclusions: 
 


 The Actuarial Standard of Practice (ASOP) No. 44 governs the selection and use of asset valuation methods for 
pension valuations.  ASOP 44 recommends the asset smoothing method satisfies each of the following 
conditions.  The asset smoothing methodology utilized by the Fund Actuary meets these recommendations.  


o The actuarial value of assets method should produce smoothed values sometimes greater than and 
sometimes less than the market value of assets  


o The actuarial value of assets should fall within a reasonable range around market value 


o The differences between actuarial value of assets and market value of assets are recognized within 
a reasonable period of time  


We believe the 5-year asset smoothing method with 20% corridor adopted by INPRS satisfies the criteria under 
ASOP 44. 


 The actuarial value of assets developed by the Fund Actuary is consistent with the 5-year smoothing period and 
20% corridor method disclosed in the Fund Actuary’s Valuation Report.  


 The market value of assets on June 30, 2016, and the contributions, distributions, and expenses 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 report. 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. 


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 EG&C Fund: 


 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 EG&C Fund: 


 Consider separating the disbursements shown in the report into benefit payments and administrative expenses in 
order to provide more transparency that the return is net of administrative expenses. 
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Calculated Employer Contribution Rate        


 
This section of the report replicates the calculation of the employer contribution rate based on the funding policy as 
disclosed in the Fund Actuary’s report. Please note that the liabilities and normal cost used in the replication are 
those determined by the Fund Actuary. 


   
 Nyhart Fund Actuary  
 
 June 30, 2016 June 30, 2016  


Normal Cost $ 3,550,386 $ 3,550,386  


Percent of Projected Payroll for Fiscal 2017  13.57%  13.57% 


Amortization of Unfunded Accrued Liability 


    Unfunded Accrued Liability (UAL) $ 20,449,358 $ 20,449,358 


 Unamortized UAL from Prior Years  19,667,344  19,667,344 


 Net Unamortized UAL $ 782,014  782,014 


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


 Current Year Amortization Payment $ 67,811 $ 67,811 


      Payments Established in Prior Years  1,606,821  1,606,821 


      Total Amortization Payments $ 1,674,632 $ 1,674,632 


 Percent of Projected Payroll for Fiscal 2017  6.40%  6.40% 


Total Calculated Employer Contribution Rate  19.97%  19.97% 


Fiscal 2017 Projected Payroll $ 26,163,688 $ 26,163,688  


Amortization Schedule of Unfunded Accrued Liability (Fund Actuary): 


Year Remaining Amount  Remaining Period Amortization Amount 


6/30/2009 $ 10,811,408  21 $ 915,986 
6/30/2010  3,537,113  24  282,586 
6/30/2011  945,190  25  74,276 
6/30/2012  4,790,385  26  370,750 
6/30/2013  (1,588,453)  27  (121,221) 
6/30/2014  (3,069,749)  28  (231,239) 
6/30/2015  4,241,450  29  315,683 
6/30/2016  782,014  20  67,811 


  $ 20,449,358   $ 1,674,632 
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Calculated Employer Contribution Rate        
 
Conclusions: 
 
 As part of its funding policy, the Board has adopted the methods used for determining the actuarially determined 


contributions of the Fund. 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 amortization payments for the individual years included in the amortization schedules are consistent with the 
disclosed unamortized unfunded liabilities, the remaining amortization periods, a 6.75% interest rate assumption, 
and the level dollar closed amortization policy adopted by INPRS. 


 The remaining amortization years as disclosed 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 report and with Nyhart’s understanding of the Funding policies developed by INPRS. 
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Calculated Employer Contribution Rate        
 
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 EG&C Fund: 
 


 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 EG&C Fund: 
 


 None. 
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Actuarial Valuation Report           


 
The actuarial report of the Fund Actuary has been reviewed for completeness and adherence to the Actuarial 
Standards for presenting actuarial results.  


 
Conclusions: 
 


 The report presented by the Fund Actuary is in compliance with Actuarial Standards.  Actuarial Standards of 
Practice (ASOP) No. 41 provides guidance to actuaries with respect to actuarial communication.  The actuarial 
report 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.     


o Principal and Scope of Engagement – actuary should identify the client or employer and make clear 
the scope of the assignment and limitations or constraints of results  


o Form and Content – actuary should ensure the communication is appropriate to the particular 
circumstances 


o Clarity – actuarial communication should be clear and use appropriate language, taking into account 
the intended users 


o Timing of Communication – results should be presented within a reasonable time period 


o Identification of Responsible Actuary – report should clearly identify the actuary responsible for the 
results and identify the party responsible for each material assumption and method  


o Additional Disclosures – report 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  


 The summary of Fund provisions and assumptions and methods used in the valuation is concise, yet thorough. 


 Cindy Fraterrigo, Brandon Robertson, and Antonio DeSario of PwC signed the actuarial valuation reports.  Ms. 
Cindy Fraterrigo and Mr. Antonio Desario are both a Fellow of the Society of Actuaries, an Enrolled Actuary, and 
a Member of the American Academy of Actuaries.  Mr. Brandon Robertson is an Associate 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 EG&C Fund: 
 


 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 EG&C Fund: 
 


 In the report, Final Average Pay may be defined as the highest 5 non-consecutive years of compensation in the 
last 10.  
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March 7, 2017 
 
 
 
The Board of Trustees 
Indiana Public Retirement System 
Indianapolis, IN 
 
Dear Board Members: 
 


An actuarial valuation is prepared annually by PricewaterhouseCoopers LLP (Fund Actuary) for the 1977 
Police Officers’ and Firefighters’ Pension and Disability Fund (1977 Fund) of the Indiana Public 
Retirement System.  Submitted in this report are the results of the replication and review of the June 30, 
2016 actuarial valuation.  This report has been prepared for use by the Indiana Public Retirement System 
(INPRS).   


Census Data and Asset Information 


The member census data and the asset information for this replication were furnished by the Fund 
Actuary.  The Fund Actuary received the asset information and member data from INPRS.  The Fund 
Actuary performed certain checks for reasonableness, but did not audit the data.  Nyhart did not audit the 
information provided, and did not review it thoroughly for reasonableness or compare it with the prior 
year’s submission for consistency.  The accuracy of the results presented in this report is dependent on 
the accuracy and completeness of the information provided.       


Benefit Provisions 


The benefit provisions reflected in the replication of results are those in effect as of June 30, 2016 and 
summarized in the Fund Actuary’s valuation report.  Nyhart did not audit the benefit provisions compared 
to Indiana Code, but did review them for reasonableness and consistency with Nyhart’s understanding of 
the Fund. An audit of the benefit provisions summarized in the valuation report has been performed by 
INPRS legal staff and they have concluded that all benefit provisions that appear in the report are 
consistent with Indiana Code. 


Assumptions and Methods 


The selection of actuarial assumptions and methods are the responsibility of the Board and the Fund 
Actuary.  The assumptions and methods used in this replication are those described in the Actuarial 
Assumptions and Methods section of the Fund Actuary’s valuation report.  Nyhart relied on the 
description found in the valuation report and did not review the assumptions for reasonableness.  Nyhart 
performed a cursory review of the actuarial assumptions and methods as they pertained to the relevant 
replication computations.      


The majority of the actuarial assumptions used in the June 30, 2016 valuation were adopted by the Board 
pursuant to the Experience Study completed in April 2015, which reflects the experience period from July 
1, 2010 to June 30, 2014. These assumptions and methods have been used to develop the Actuarially 
Determined Contribution and are consistent with the accounting requirements detailed in GASB 
Statements No. 67 and No. 68. 


Benefit obligations in the June 30, 2016 valuation are determined using June 30, 2015 census data and 
rolled-forward to the June 30, 2016 measurement date at the valuation interest rate, using actual 
distributions during that period, and for any other material events that would require additional 
adjustments to the benefit obligations. 


 







Certification  


To the best of our knowledge, this report is complete and accurate and has been prepared in accordance 
with generally accepted actuarial principles and the Actuarial Standards of Practice as described by the 
American Academy of Actuaries. In addition, information has been prepared in accordance with 
applicable government standards of financial reporting for defined benefit pension Funds. 


Future actuarial measurements may differ significantly from the current measurements presented in 
this report due to such factors as the following: 
 


• Fund experience differing from that anticipated by the economic or demographic 
assumptions; 


• changes in economic or demographic assumptions; 
• increases or decreases expected as part of the natural operation of the methodology used 


for these measurements (such as the end of an amortization period or additional cost or 
contribution requirements based on the Fund's Funded status); and 


• changes in Fund provisions or applicable law. 
 
We did not perform an analysis of the potential range of future measurements due to the limited 
scope of our engagement. 


In the Fund Actuary’s opinion, the actuarial assumptions and methods are individually reasonable and in 
combination represent their best estimate of anticipated experience of the Fund.  Nyhart did not review 
the actuarial assumptions and methods.   


Neither Nyhart nor any of its employees have any relationship with the Fund or its sponsor which could 
impair or appear to impair the objectivity of this report. While Nyhart has collaborated on INPRS projects 
with PricewaterhouseCoopers LLP (Fund Actuary), Nyhart does not have any relationship with the Fund 
Actuary that would impair the objectivity of this report.   


The undersigned are compliant with the continuing education requirements of the Qualification Standards 
for Actuaries Issuing Statements of Actuarial Opinion in the United States. 


 
Respectfully submitted, 
 
 
   
Michael Zurek, EA, MAAA  
  


 
Danielle Winegardner, ASA, EA, MAAA 


 
Tayt V. Odom, FSA, EA, MAAA 
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Executive Summary  


 
Purpose and Scope of the Actuarial Peer Review and Replication 
 
INPRS engaged Nyhart to perform an actuarial peer review and replication of the June 30, 2016 actuarial 
valuation of the 1977 Fund 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 report 
prepared by PwC, the Fund Actuary.  
 
We performed our review and replication of the valuation results in a manner consistent with the process 
we would follow to perform the full actuarial valuation of the fund 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 
report, a copy of the most recent experience study completed in April 2015, the member census data 
and assets used in the actuarial valuation, 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 report.  


 


 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, 2010 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 valuation and disclosed in the actuarial valuation report.  


 


 Independently value the June 30, 2015 benefit liabilities, in particular the actuarial accrued liability 
and normal cost based on the member census data provided and the actuarial assumptions, 
methods, and plan provisions summarized in the actuarial valuation report.  


 


 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 programming or mathematical technique in the Fund Actuary’s 
valuation and our independent valuation of the benefit liabilities.  
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Executive Summary  
 


 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 report 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 report and 
their ability to certify the results and render the opinions contained in their report.  


 


 Identify recommendations and considerations for INPRS and the Fund Actuary for improving future 
valuations and reports.  


 
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 valuation. 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 valuation.  


 Verification of the benefit provisions summarized in the actuarial valuation report to the applicable 
sections of the Indiana Code. A comparison of the benefit provisions summarized in the report to the 
Indiana Code was performed by INPRS legal staff and they confirmed to us that the significant benefit 
provisions summarized the report are consistent with Indiana Code. No exceptions were noted. 


 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. 


 
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 valuation and report prepared by 
the Fund Actuary to be generally in compliance with applicable ASOPs.  
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Executive Summary  


 
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 valuation and disclosed in the actuarial 
valuation report 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 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 report prepared by the Fund Actuary generally complies 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 Data          


 
The table below summarizes the member data used in the valuation. The June 30, 2016 valuation is 
based on June 30, 2015 census data, with liabilities rolled-forward to the June 30, 2016 measurement 
date. The data summarized in this section is as of the June 30, 2015 census collection date.  
 


 Nyhart Fund Actuary  
 
 June 30, 2015 June 30, 2015  
 


Number of Actives   13,506    13,506 
Average Age   42.2   42.2 
Average Service   14.6   14.6  
  
Number of Inactive Vesteds   186   186
 Average Age   50.1   50.3
 Average Service   23.1   23.2 


Number of Inactive Nonvesteds   928   933 


Number of Retirees and Beneficiaries   4,004 4,004 
Average Age   62.3 62.3 
Annual Benefits Payable  $105,221,498   $105,218,382 
  
Total Number of Members   18,624   18,629 
  


 


Conclusions: 
 
We note the following conclusions with respect to our review and analysis of the 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 valuation. There are minor discrepancies between counts and averages, and annual benefits 
payable.  This is due to minor differences in data overrides, and summary and projection techniques.  
The differences are immaterial to the replication results.   


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 1977 Fund: 


 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 1977 Fund: 


 We understand the Fund Actuary uses data override assumptions when needed.  A review/cleanup of 
the census data on the front end may be a preferable approach if information is available to review 
those records. 
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Actuarial Assumptions and Methods    
 


The selection of actuarial assumptions and methods are the responsibility of the Board and the Fund 
Actuary.  The assumptions and methods used in this replication are those described in the Actuarial 
Assumptions and Methods section of the Fund Actuary’s valuation report.  Nyhart relied on the 
description found in the valuation report and did not review the assumptions for reasonableness.   


Nyhart reviewed the results of the 2015 experience study performed by the Fund Actuary and for 
consistency with the assumptions used in the valuation. Nyhart also reviewed the actuarial methods and 
funding policies disclosed in the Fund Actuary’s valuation report for consistency with Nyhart’s 
understanding of INPRS policies. 


 


Actuarial Methods used by the Fund Actuary: 


 


Actuarial Cost Method: Entry Age Normal Cost Method 


Actuarial Asset Valuation Method: 5-year smoothing of investment gains and losses, with a 20% 
corridor  


Calculated Contribution Rate: Normal cost plus 20-year (30-year prior to 2016) closed level 
dollar amortization of the unfunded accrued liability 


 


Conclusions: 
 


 Actuarial Standard of Practice (ASOP) No. 27 provides recommendations for economic assumptions 
and ASOP No. 35 provides guidance for the selection of 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.  Nyhart did not review the Fund’s assumptions 
for reasonableness, but performed a cursory review of the actuarial assumptions and methods.  
Under both standards, a reasonable assumption should have the following characteristics.   


o Appropriate for the purpose of the measurement 


o Reflects the actuary’s professional judgement 


o Reflects historical and current (economic or non-economic) data as of the measurement 
date  


o Reflects estimates of future experience 


o Should be unbiased   


 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. 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 is outside of the scope of 
this review. 


 The assumptions developed in the 2015 experience study were generally used in the June 30, 2016 
valuation by the Fund Actuary 


 The actuarial cost method, asset valuation method, and Funding policies used in the June 30, 2016 
valuation by the Fund Actuary are consistent with Nyhart’s understanding of the actuarial policies 
established by INPRS. 
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Actuarial Assumptions and Methods    
 
Conclusions (cont): 


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 1977 Fund: 


 The base rates used in the mortality table have some incorrect values. While the impact on valuation 
results will be de minimis, the rates should be corrected in future valuations. 


As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the 1977 Fund: 


 No mortality table specific to disabled lives is being applied, nor was it explicitly discussed in the 
Experience Study report. Consider whether partial credibility and the definition of disability under the 
Fund would justify the use of disabled mortality table. 


 A significant portion of the eligible population choose to enter the DROP, but no assumption is made 
regarding future DROP elections. Consider adding an explicit assumption for future valuations. 
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Actuarial Accrued Liability and Normal Cost    
 
The following analysis was performed by Nyhart to review the Actuarial Accrued Liability and Normal Cost 
of the Fund as determined by the Fund Actuary: 


 Calculate the Actuarial Accrued Liability and Normal Cost for the Fund in total based on 
the census data provided and the assumptions and Fund provisions described in the 
Fund Actuary’s Actuarial Valuation Report.  


 Confirm that the roll-forward methodology used by the Fund Actuary to estimate benefit 
obligations on the June 30, 2016 measurement date from the June 30, 2015 census data 
and liability valuation date is consistent with standard practices. 


 Review the individual liability of sample lives requested by Nyhart and provided by the 
Fund Actuary.  


To provide some context on the replication results below, we generally expect to be within a smaller range 
on the calculation of the present value of future benefits (PVFB) (within 1%-2%) and within a wider range 
on the calculation of the actuarial accrued liability and normal cost (within 5%). The wider range on the 
latter items is because there tends to be more variability in the methodologies used to allocate the total 
liability (PVFB) to past and future years of service. Nevertheless, we analyzed both measures in our review 
of individual sample life liabilities and kept a continued focus on the Entry Age Normal measurements 
actually used to compute the ultimate Fund cost. 


Total Fund Liability Replication: 


 


 Nyhart Fund Actuary 
 
 June 30, 2015 June 30, 2015 
 
  


Entry Age Normal Accrued Liability: 


Retiree/Beneficiary/Disabled $ 1,510,752,398 $ 1,530,139,444 
Active and Inactive $ 3,203,626,424 $ 3,190,571,739 


Total Accrued Liability $ 4,714,378,822 $ 4,720,711,183 


Difference ($) $ 6,332,361 
Difference (%)                    0.13% 


 


Entry Age Normal Cost $ 125,794,623 $ 128,437,595 


Difference ($) $ (2,642,972) 
Difference (%)                  (2.05%) 
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Actuarial Accrued Liability and Normal Cost    


Replication of Liability Roll-Forward: 


The June 30, 2016 valuation is based on census data as of June 30, 2015 and a valuation of benefit 
obligations on the census collection date. The resulting obligations are then rolled forward to June 30, 
2016 at the valuation interest rate and using actual distributions during the period, and further adjusted for 
any material events during the period.  


The table below shows Nyhart’s replication of the liability roll-forward. Results of the review of the 
liability roll-forward are summarized under conclusions on the following pages.  


Liability, Normal Cost and Payroll Roll-Forward 


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


1. Total Accrued Liability, beginning of year $ 4,714,378,822 $ 4,720,711,183 


2. ASA Account balance, beginning of year  N/A  N/A 


3. Accrued Liability, Net of ASA Account   4,714,378,822  4,720,711,183   
Balance, Beginning of year [(1) – (2)] 


4. Normal Cost  125,794,623  128,437,595 


5. Actual Benefit Payments  132,821,251  132,821,251 


6. Actual Transfers1  651,642  651,642 


7. Actual ASA Annuitizations   N/A  N/A 


8. Expected Interest  322,250,983  322,856,818 
[0.0675 * ((3) + (4) - 0.5*(5) + 0.5*(6) +0.5*(7))] 


9. Total Accrued Liability,   5,030,254,819  5,039,835,987 
Net of ASA Account Balance, end of year 
[(3) + (4) - (5) + (6) + (7) + (8)] 


10. ASA Account Balance, end of year    N/A  N/A  


11. Total Accrued Liability, end of year  5,030,254,819  5,039,835,987   


Difference ($) $ (9,581,168) 
Difference (%)                    (0.19%) 


12. Normal Cost for Fiscal 2017  $ 131,636,407 $ 134,489,476   


Difference ($) $ (2,853,069) 
Difference (%)                    (2.12%) 


13. Payroll for Fiscal 2017  $ 791,508,489 $ 791,508,489   


Difference ($) $ 0 
Difference (%)                       0.00% 


1 Actual transfers (Service Purchases) provided by the Fund Actuary were used in Nyhart’s replication. 
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Actuarial Accrued Liability and Normal Cost    


Review of Sample Lives: 


Sample lives produced from the Fund Actuary’s valuation system were requested and reviewed.  


A successful replication of liabilities for the Fund in total does not necessarily provide enough information 
to conclude that the Fund provisions and assumptions disclosed in the valuation report are accurately 
used in the valuation of benefit obligations. For example, an error or omission that inflates liabilities by 5% 
can be offset by a separate error or omission that results in a 5% liability reduction. The net result of the 
two errors can produce a reasonable match. 


Sample lives provide details on the benefits and liabilities calculated at each age for every benefit offered 
under the Fund. Review of the sample valuation output and replication of individual results can provide 
the details that might get missed when only reviewing the Fund in total.  Seven 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 1977 557451 Active member age 54 with 32+ years of service, single, not in DROP 


2 1977 394249 Active member with less than 32 years of service, married, in DROP 


3 1977 727533 Active member, female, less than 10 years of service 


4 1977 580837 Active member, female, more than 20 years of service, unknown marital status 


5 1977 378769 Terminated vested member, not early retirement eligible, married 


6 1977 619599 Disabled, single, 60% joint and survivor form of payment 


7 1977 630936 Retiree, 60% joint and survivor form of payment, former DROP member 


We reviewed the valuation output for the sample lives above provided by the Fund Actuary. We 
compared the assumptions used and the benefits calculated against those summarized in the valuation 
report. We also ran the same individuals through our valuation software used to match total Fund results 
and compared individual liability results for consistency. Results of the review showed consistency 
between the Fund Actuary and our individual liabilities. We achieved a very close match on the 
computation of the present value of future benefits, and were consistently close on the Entry Age Normal 
liabilities and normal cost. 


 


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 


Nyhart 
Fund 


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


Actuary Diff. ($) Diff. (%) 


1 $711,949 $709,608 $2,341 0.3% $670,508 $666,660 $3,848 0.6% 


2 552,297 552,077 220 0.0% 552,297 552,077 220 0.0% 


3 217,846 218,795 (949) (0.4%) 65,387 62,955 2,432  3.9% 


4 358,761 358,991 (230) (0.1%) 279,486 278,012 1,474 0.5% 


5 331,098 331,069 29 0.0% 331,098 331,069 29  0.0% 


6 383,347 383,174 173 0.0% 383,347 383,174 173 0.0% 


7 537,419 537,419 0 0.0% 537,419 537,419 0 0.0% 


Tot. $3,092,717 $3,091,133 $1,584 0.1% $2,819,542 $2,811,366    $8,176 0.3% 
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Actuarial Accrued Liability and Normal Cost    


 


As of June 30, 2015 


 
No. 


Entry Age Normal - Normal Cost 


Active Participants Only 


Nyhart 
Fund 


Actuary Diff. ($) Diff. (%) 


1 $10,282 $10,674 ($392)  (3.7%) 


2 0 0 0  0.0% 


3 10,620 10,859 (239)  (2.2%) 


4 8,206 8,387 (181)  (2.2%) 


Tot. $29,108  $29,920  ($812)  (2.7%) 


 


Conclusions: 


 The total Fund liability replication is well within a reasonable expectation for matching liability results 
and well within the actuarial standards generally used as a guideline for that purpose. Replication of 
accrued liability and normal cost within 5% are generally considered to be an acceptable match. Our 
match produced an accrued liability that is 0.13% higher than the Fund Actuary, and a Normal Cost 
that is 2.05% lower than the Fund Actuary. 


 The total Fund replication was performed based on Nyhart’s independent coding of the Fund 
provisions and assumptions summarized in the Fund Actuary’s valuation report. We used the sample 
lives provided by the Fund Actuary to help interpret how to use the data provided and for general 
guidance, but we did not attempt to replicate or rely on the coding used to produce the sample lives in 
our match. 


 We have replicated the roll-forward of liabilities from the June 30, 2015 valuation date to June 30, 
2016 performed by the Fund Actuary and confirm that the interest adjustments and other adjustments 
used are consistent with our methodology and standard actuarial practices.  


 Our review of the sample lives confirm that the assumptions and provisions summarized in the Fund 
Actuary’s report were generally used in the liability calculations. We matched the liabilities and normal 
costs of all sample lives within a reasonable percentage.   


 The total Fund replication did not attempt to match 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 liabilities at that level of detail were not contained in the Fund Actuary’s report. We 
do not believe that disclosure of liabilities at that level of detail are necessary in the valuation report. 


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 1977 Fund:  


 The listing of retirement rates in the Fund Actuary’s valuation report is incorrect for ages 45-51. There 
should be no rates assumed for 45-49, and the rates at ages 50 and 51 should be 10% if less than 32 
years of service and 20% if more than 32 years of service, as detailed in the April 17, 2015 
Experience Study. 


 The post age 52 Class III disability benefit includes a hardcoded 3.25% salary scale in the benefit 
expression. Since the current salary scale was lowered to 2.50%, consider making this coding update 
in future valuations. 
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Actuarial Accrued Liability and Normal Cost    


As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the 1977 Fund:  


 The IRC Section 415 maximum benefit limitation was not being applied to some benefits, which 
affects the Entry Age Normal liabilities. Applying the 415 limit to the death and disability benefit 
definitions reduces Entry Age Normal Cost by over 1%. 


 The Fund Actuary assumes a 60% joint and survivor annuity for all participants, even for those who 
are indicated in the data as currently single. Consider using actual marital status for each member or 
applying the marital assumption to value optional forms of benefit.  


 Language in the report with respect to the disability benefit can lead to the conclusion that the benefit 
is paid for the life of the participant (only), yet a 60% joint and survivor annuity is being valued. Verify 
the 60% joint and survivor annuity form is appropriate and consider disclosing this in future reports. 
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Development of the Actuarial Value of Assets    


  


 Nyhart Fund Actuary 
 June 30, 2015 June 30, 2015 
 thru thru
 June 30, 2016 June 30, 2016 


1.  Market Value of Assets, beginning of year  $ 4,828,414,561 $ 4,828,414,561 


2.   Market Value of Assets, end of year  $ 4,950,999,065 $ 4,950,999,065 


3.  Expected Earnings 


 a. Expected Earnings on Market Value $ 325,917,983 $ 325,917,983 


 b. Receipts with Expected Earnings  203,375,492  203,375,492 


 c. Disbursements with Expected Earnings  (137,303,968)  (137,303,968) 


 d. Total [(a) + (b) + (c)] $ 391,989,507 $ 391,989,507 


4.  Expected Market Value of Assets, end of year,  
 [(1) + (3d)] $ 5,220,404,068 $ 5,220,404,068 


5.  Current Year Market Value Gain/(Loss) [(2) – (4)] $ (269,405,003) $ (269,405,003) 


6.  Deferred Recognition of Investment Gain/(Loss) 


 a. Current Fiscal Year (80% of (5)) $ (215,524,002) $ (215,524,002) 


 b. Prior Fiscal Year - 1 (60%)  (196,176,362)  (196,176,362) 


 c. Prior Fiscal Year - 2 (40%)  115,168,482  115,168,482 


 d. Prior Fiscal Year - 3 (20%)  (7,724,495)  (7,724,495) 


 e. Total [(a) + (b) + (c) + (d)] $ (304,256,377) $ (304,256,377) 


 7. Preliminary Actuarial Value, end of year [(2) – (6e)] $ 5,255,255,442 $ 5,255,255,442 


 a. 80% of Market Value, end of year  5,941,198,878  5,941,198,878 


 b. 120% of Market Value, end of year  3,960,799,252  3,960,799,252 


8.  Actuarial Value of Assets, end of year  $ 5,255,255,442 $ 5,255,255,442 


 9. Actuarial Value of Assets as a % of Market Value  106.1%  106.1% 


10. Actuarial Value Net Rate of Return  5.1%  5.1% 
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Development of the Actuarial Value of Assets    


 


Conclusions: 
 


 The Actuarial Standard of Practice (ASOP) No. 44 governs the selection and use of asset valuation 
methods for pension valuations.  ASOP 44 recommends the asset smoothing method satisfies each 
of the following conditions.  The asset smoothing methodology utilized by the Fund Actuary meets 
these recommendations.  


o The actuarial value of assets method should produce smoothed values sometimes 
greater than and sometimes less than the market value of assets  


o The actuarial value of assets should fall within a reasonable range around market value 


o The differences between actuarial value of assets and market value of assets are 
recognized within a reasonable period of time  


We believe the 5-year asset smoothing method with 20% corridor adopted by INPRS satisfies the 
criteria under ASOP 44. 


 The actuarial value of assets developed by the Fund Actuary is consistent with the 5-year smoothing 
period and 20% corridor method disclosed in the Fund Actuary’s Valuation Report.  


 The market value of assets on June 30, 2016, and the contributions, distributions, and expenses 
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 report. 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. 


 


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 1977 Fund: 
 


 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 1977 Fund: 
 


 Consider separating the disbursements shown in the report into benefit payments and administrative 
expenses in order to provide more transparency that the return is net of administrative expenses. 
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Calculated Employer Contribution Rate       


This section of the report replicates the calculation of the employer contribution rate based on the funding 
policy as disclosed in the Fund Actuary’s report. Please note that the liabilities and normal cost used in 
the replication are those determined by the Fund Actuary. 


 Nyhart Fund Actuary  
 
 June 30, 2016 June 30, 2016  


Normal Cost $ 134,489,476 $ 134,489,476  


Percent of Projected Payroll for Fiscal 2017  16.99%  16.99% 
 


Amortization of Unfunded Accrued Liability 


    Unfunded Accrued Liability (UAL) $ (215,419,455) $ (215,419,455) 


 Unamortized UAL from Prior Years  0  0 


 Net Unamortized UAL $ (215,419,455)  (215,419,455) 


 Amortization Factor (30-years, level dollar)  13.58624  13.58624 


 Current Year Amortization Payment $ (15,855,710) $ (15,855,710) 


      Payments Established in Prior Years  0  0 


      Total Amortization Payments $ (15,855,710) $ (15,855,710) 


 Percent of Projected Payroll for Fiscal 2017  (2.00%)  (2.00%) 


Total Calculated Employer Contribution Rate  14.99%  14.99% 


Fiscal 2017 Projected Payroll $ 791,508,489 $ 791,508,489  


 


Amortization Schedule of Unfunded Accrued Liability (Fund Actuary): 


Year Remaining Amount  Remaining Period Amortization Amount 


6/30/2016 $ (215,419,455)  30.0 $ (215,419,455) 
    Total $ (215,419,455)   $ (215,419,455) 


 
Conclusions: 
 
 As part of its funding policy, the Board has adopted the methods used for determining the actuarially 


determined contributions of the Fund. 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.  
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Calculated Employer Contribution Rate       


 
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 amortization payments for the individual years included in the amortization schedules are 
consistent with the disclosed unamortized unfunded liabilities, the remaining amortization periods, a 
6.75% interest rate assumption, and the amortization policy adopted by INPRS. Effective June 30, 
2016, if the plan is below 100% funded, items subject to amortization will be amortized over a 20-year 
period with level dollar payments each year. However, since the plan is at least 100% funded, all past 
amortization bases (if any) are treated as having been fully amortized and the surplus is recognized 
over an open 30-year amortization period. 


 The calculated contribution rate developed by the Fund’s Actuary is consistent with the methods 
described in the assumption section of the report and with Nyhart’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 1977 Fund: 
 


 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 1977 Fund: 


 


 None. 







June 30, 2016 Valuation Replication 
1977 Fund 


 


INPRS Actuarial Audit – 1977 Fund Page 16 


  


Actuarial Valuation Report          


 
The actuarial report of the Fund Actuary has been reviewed for completeness and adherence to the 
Actuarial Standards for presenting actuarial results.  


 
Conclusions: 
 


 The report presented by the Fund Actuary is in compliance with Actuarial Standards.  Actuarial 
Standards of Practice (ASOP) No. 41 provides guidance to actuaries with respect to actuarial 
communication.  The actuarial report 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.     


o Principal and Scope of Engagement – actuary should identify the client or employer and 
make clear the scope of the assignment and limitations or constraints of results  


o Form and Content – actuary should ensure the communication is appropriate to the 
particular circumstances 


o Clarity – actuarial communication should be clear and use appropriate language, taking 
into account the intended users 


o Timing of Communication – results should be presented within a reasonable time period 


o Identification of Responsible Actuary – report should clearly identify the actuary 
responsible for the results and identify the party responsible for each material assumption 
and method  


o Additional Disclosures – report 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  


 The summary of Fund provisions and assumptions and methods used in the valuation is concise, yet 
thorough.  


 Cindy Fraterrigo, Brandon Robertson, and Antonio DeSario of PwC signed the actuarial valuation 
reports.  Ms. Cindy Fraterrigo and Mr. Antonio Desario are both a Fellow of the Society of Actuaries, 
an Enrolled Actuary, and a Member of the American Academy of Actuaries.  Mr. Brandon Robertson 
is an Associate 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 1977 Fund: 


 The retirement rates shown in the report did not match those used in the valuation or the assumption 
study. The report should be updated. 


 
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 1977 Fund: 
 


 None. 
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March 7, 2017 
 
 
 
The Board of Trustees 
Indiana Public Retirement System 
Indianapolis, IN 
 
Dear Board Members: 
 


An actuarial valuation is prepared annually by PricewaterhouseCoopers LLP (Fund Actuary) for the 
Public Employees’ Retirement Fund of the Indiana Public Retirement System.  Submitted in this 
report are the results of the replication and review of the June 30, 2016 actuarial valuation.  This 
report has been prepared for use by the Indiana Public Retirement System (INPRS).   


Census Data and Asset Information 


The member census data and the asset information for this replication were furnished by the Fund 
Actuary.  The Fund Actuary received the asset information and member data from INPRS.  The Fund 
Actuary performed certain checks for reasonableness, but did not audit the data.  Nyhart did not audit 
the information provided, and did not review it thoroughly for reasonableness or compare it with the 
prior year’s submission for consistency.  The accuracy of the results presented in this report is 
dependent on the accuracy and completeness of the information provided.       


Benefit Provisions 


The benefit provisions reflected in the replication of results are those in effect as of June 30, 2016 
and summarized in the Fund Actuary’s valuation report.  Nyhart did not audit the benefit provisions 
compared to Indiana Code, but did review them for reasonableness and consistency with Nyhart’s 
understanding of the Fund. An audit of the benefit provisions summarized in the valuation report has 
been performed by INPRS legal staff and they have concluded that all benefit provisions that appear 
in the report are consistent with Indiana Code. 


Assumptions and Methods 


The selection of actuarial assumptions and methods are the responsibility of the Board and the Fund 
Actuary.  The assumptions and methods used in this replication are those described in the Actuarial 
Assumptions and Methods section of the Fund Actuary’s valuation report.  Nyhart relied on the 
description found in the valuation report and did not review the assumptions for reasonableness.  
Nyhart performed a cursory review of the actuarial assumptions and methods as they pertained to the 
relevant replication computations.      


The majority of the actuarial assumptions used in the June 30, 2016 valuation were adopted by the 
Board pursuant to the Experience Study completed in April 2015, which reflects the experience period 
from July 1, 2010 to June 30, 2014. These assumptions and methods have been used to develop the 
Actuarially Determined Contribution and are consistent with the accounting requirements detailed in 
GASB Statements No. 67 and No. 68. 


Benefit obligations in the June 30, 2016 valuation are determined using June 30, 2015 census data 
and rolled-forward to the June 30, 2016 measurement date at the valuation interest rate, using actual 
distributions and ASA account returns during that period, and for any other material events that would 
require additional adjustments to the benefit obligations. 


 







Certification  


To the best of our knowledge, this report is complete and accurate and has been prepared in 
accordance with generally accepted actuarial principles and the Actuarial Standards of Practice as 
described by the American Academy of Actuaries. In addition, information has been prepared in 
accordance with applicable government standards of financial reporting for defined benefit pension 
funds. 


Future actuarial measurements may differ significantly from the current measurements 
presented in this report due to such factors as the following: 
 


• Fund experience differing from that anticipated by the economic or demographic 
assumptions; 


• changes in economic or demographic assumptions; 
• increases or decreases expected as part of the natural operation of the methodology 


used for these measurements (such as the end of an amortization period or additional 
cost or contribution requirements based on the Fund's Funded status); and 


• changes in Fund provisions or applicable law. 
 
We did not perform an analysis of the potential range of future measurements due to the limited 
scope of our engagement. 


In the Fund Actuary’s opinion, the actuarial assumptions and methods are individually reasonable and 
in combination represent their best estimate of anticipated experience of the Fund.  Nyhart did not 
review the actuarial assumptions and methods.   


Neither Nyhart nor any of its employees have any relationship with the Fund or its sponsor which 
could impair or appear to impair the objectivity of this report.  While Nyhart has collaborated on 
INPRS projects with PricewaterhouseCoopers LLP (Fund Actuary), Nyhart does not have any 
relationship with the Fund Actuary that would impair the objectivity of this report.  


The undersigned are compliant with the continuing education requirements of the Qualification 
Standards for Actuaries Issuing Statements of Actuarial Opinion in the United States. 


 
Respectfully submitted, 
 
 
   
Michael Zurek, EA, MAAA  
  


 
Danielle Winegardner, ASA, EA, MAAA 


 
Tayt V. Odom, FSA, EA, MAAA 
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Executive Summary  


 
Purpose and Scope of the Actuarial Peer Review and Replication 
 
INPRS engaged Nyhart to perform an actuarial peer review and replication of the June 30, 2016 actuarial 
valuation of the Public Employees’ Retirement Fund 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 report prepared by PwC, the Fund Actuary.  
 
We performed our review and replication of the valuation results in a manner consistent with the process 
we would follow to perform the full actuarial valuation of the fund 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 
report, a copy of the most recent experience study completed in April 2015, the member census data 
and assets used in the actuarial valuation, 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 report.  


 


 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 valuation and disclosed in the actuarial valuation report.  


 


 Independently value the June 30, 2015 benefit liabilities, in particular the actuarial accrued liability 
and normal cost based on the member census data provided and the actuarial assumptions, 
methods, and plan provisions summarized in the actuarial valuation report.  


 


 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 programming or mathematical technique in the Fund Actuary’s valuation and our 
independent valuation of the benefit liabilities.  
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Executive Summary  


 


 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 report 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 report and 
their ability to certify the results and render the opinions contained in their report.  


 


 Identify recommendations and considerations for INPRS and the Fund Actuary for improving future 
valuations and reports.  


 
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 valuation.  


 


 Verification of the benefit provisions summarized in the actuarial valuation report to the applicable 
sections of the Indiana Code. A comparison of the benefit provisions summarized in the report to the 
Indiana Code was performed by INPRS legal staff and they confirmed to us that the significant benefit 
provisions summarized the report are consistent with Indiana Code. No exceptions were noted. In 
addition, since Nyhart is the Fund Actuary for the Indiana State Teachers’ Retirement Funds we did 
review the summary provisions for reasonableness and consistency with our understanding of the 
TRF 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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Executive Summary  


 
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 valuation and report 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 valuation and disclosed in the actuarial 
valuation report 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 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 report prepared by the Fund Actuary generally complies 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). 
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Executive Summary  


 
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 Data          


 
The table below summarizes the member data used in the valuation. The June 30, 2016 valuation is 
based on June 30, 2015 census data, with liabilities rolled-forward to the June 30, 2016 measurement 
date. The data summarized in this section is as of the June 30, 2015 census collection date.  
 


 Nyhart Fund Actuary  
 
 June 30, 2015 June 30, 2015  
 


Number of Actives       
 State   38,194   38,194  
 Political Subdivisions   92,175   92,175 
 ASA Only   724   724 
 Total   131,093   131,093 
Average Age   47.8   47.8 
Average Service   11.5   11.5  
Anticipated Payroll   
 State $1,650,347,194 $1,654,540,326  
 Political Subdivisions    3,365,627,089    3,359,471,622 
 Total $5,015,974,283 $5,014,011,948 


Number of Inactive Vesteds   29,702   29,702
 Average Age   53.3   53.3
 Average Service   11.8   11.8 


Number of Inactive Nonvesteds   50,212   50,212 


Number of Retirees and Beneficiaries   83,188 83,188 
Average Age   73.1 72.5 
Annual Benefits Payable  
 Pension $601,454,022  $601,327,808
 ASA Annuities 128,073,573 128,038,484 
 Total $729,527,595 $729,366,292 


Total Number of Members   294,195   294,195 
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Member Data            


 
Conclusions: 
 
We note the following conclusions with respect to our review and analysis of the 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 valuation. Note that slight differences in the total pay for active members and total annual 
pension for retired members are the result of different calculation procedures between Nyhart 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: 
 


 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: 
 


 We understand the Fund Actuary uses data override assumptions for active and deferred vested 
members over the age of 80 when calculating Fund obligations. A review/cleanup of the census data 
on the front end may be a preferable approach if information is available to review those records 
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Actuarial Assumptions and Methods    
 


The selection of actuarial assumptions and methods are the responsibility of the Board and the Fund 
Actuary.  The assumptions and methods used in this replication are those described in the Actuarial 
Assumptions and Methods section of the Fund Actuary’s valuation report.  Nyhart relied on the 
description found in the valuation report and did not review the assumptions for reasonableness.   


Nyhart reviewed the results of the 2015 experience study performed by the Fund Actuary for consistency 
with the assumptions used in the valuation. Nyhart also reviewed the actuarial methods and Funding 
policies disclosed in the Fund Actuary’s valuation report for consistency with Nyhart’s understanding of 
INPRS policies. 


 


Actuarial Methods used by the Fund Actuary: 


 


Actuarial Cost Method: Entry Age Normal Cost Method 


Actuarial Asset Valuation Method: 5-year smoothing of investment gains and losses, with a 20% 
corridor  


Calculated Contribution Rate: Normal cost plus 20-year (30-year prior to 2016) closed level 
dollar amortization of the unfunded accrued liability 


 


 


Conclusions: 
 


 Actuarial Standard of Practice (ASOP) No. 27 provides recommendations for economic assumptions 
and ASOP No. 35 provides guidance for the selection of 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.   


o Appropriate for the purpose of the measurement 


o Reflects the actuary’s professional judgement 


o Reflects historical and current (economic or non-economic) data as of the measurement 
date  


o Reflects estimates of future experience 


o Should be unbiased   


 Nyhart did not review the assumptions for reasonableness.  Nyhart performed a cursory review of the 
actuarial assumptions and methods as they pertained to the relevant replication computations.  


 The assumptions developed by the Fund Actuary based on the 2015 experience study for the Fund 
are reasonable representations of Fund experience over the period. 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 is outside of the scope of 
this review. 


 The assumptions developed in the 2015 experience study were used in the June 30, 2016 valuation 
by the Fund Actuary 
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Actuarial Assumptions and Methods____________________________ 


 
Conclusions (cont): 
 


 The actuarial cost method, asset valuation method, and funding policies used in the June 30, 2016 
valuation by the Fund Actuary are consistent with Nyhart’s understanding of the actuarial policies 
established 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 Public Employees’ Retirement Fund: 
 


 None.  
 
As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in future actuarial valuation of the Public Employees’ Retirement Fund: 
 


 The 1% ad hoc COLA assumption used in the valuation should continue to be monitored. The COLA 
assumption is a forward-looking assumption and prior COLA history is not necessarily an accurate 
indicator of future COLA’s. However, a 13th check has been granted in lieu of a 1% COLA annually 
since 2009. The 1% COLA assumption adds approximately $1.2 billion to the Fund’s accrued liability.  
 


 The actuarial valuations for the Teachers’ Retirement Fund include a benefit load for unused sick 
days that can be converted to pension-eligible earnings at retirement. A review of the PERF pay 
definition and experience may be appropriate to determine if a similar assumption should be included 
in the PERF valuation. 
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Actuarial Accrued Liability and Normal Cost    
 
The following analysis was performed by Nyhart to review the Actuarial Accrued Liability and Normal Cost 
of the Fund as determined by the Fund Actuary: 


 Calculate the Actuarial Accrued Liability and Normal Cost for the Fund in total based on the 
census data provided and the assumptions and Fund provisions described in the Fund 
Actuary’s Actuarial Valuation Report.  


 Confirm that the roll-forward methodology used by the Fund Actuary to estimate benefit 
obligations on the June 30, 2016 measurement date from the June 30, 2015 census data and 
liability valuation date is consistent with standard practices. 


 Review the individual liability of sample lives requested by Nyhart and provided by the Fund 
Actuary.  


To provide some context on the replication results below, we generally expect to be within a smaller range 
on the calculation of the present value of future benefits (PVFB) (within 1%-2%) and within a wider range 
on the calculation of the actuarial accrued liability and normal cost (within 5%). The wider range on the 
latter items is because there tends to be more variability in the methodologies used to allocate the total 
liability (PVFB) to past and future years of service. Nevertheless, we analyzed both measures in our review 
of individual sample life liabilities and kept a continued focus on the Entry Age Normal measurements 
actually used to compute the ultimate Fund cost. 


Total Fund Liability Replication: 


 Nyhart Fund Actuary 
 
 June 30, 2015 June 30, 2015 
 
  


Entry Age Normal Accrued Liability: 


ASA Account Balance $ 2,717,173,311 $ 2,717,173,311  
ASA Annuities (Retiree/Beneficiary/Disabled)  1,311,270,803  1,310,033,039 
Pension (Retiree/Beneficiary/Disabled)  6,471,230,072  6,461,053,465 
Pension (Active and Inactive)  7,444,738,332  7,494,669,428 


Total Accrued Liability $ 17,944,412,518 $ 17,982,929,243 


Difference ($) $ (38,516,725) 


Difference (%)                   (0.21)% 


 


Entry Age Normal Cost $ 172,441,569 $ 184,132,474 


Difference ($) $ (11,690,905) 


Difference (%)                   (6.4)% 
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Actuarial Accrued Liability and Normal Cost    


Review of Liability Roll-Forward: 


The June 30, 2016 valuation is based on census data as of June 30, 2015 and a valuation of benefit 
obligations on the census collection date. The resulting obligations are then rolled forward to June 30, 
2016 at the valuation interest rate and using actual distributions and ASA returns during the period, and 
further adjusted for any material events during the period.  


The table below shows Nyhart’s replication of the liability roll-forward. Results of the review of the liability 
roll-forward are summarized under conclusions on the following pages.  


Liability, Normal Cost and Payroll Roll-Forward 
 


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


1. Total Accrued Liability, beginning of year $ 17,944,412,518 $ 17,982,929,243 


2. ASA Account balance, beginning of year  2,717,173,311  2,717,173,311 


3. Accrued Liability, Net of ASA Account   15,227,239,207  15,265,755,932   
Balance, Beginning of year [(1) – (2)] 


4. Normal Cost  172,441,569  184,132,474 


5. Actual Benefit Payments  792,048,055  792,048,055 


6. Actual Transfers1  493,690  493,690 


7. Actual ASA Annuitizations 1  75,035,755  75,035,755 


8. Expected Interest  1,015,295,950  1,018,684,964 
[0.0675 * ((3) + (4) - 0.5*(5) + 0.5*(6) +0.5*(7))] 


9. Total Accrued Liability,   15,698,458,116  15,752,054,760  
Net of ASA Account Balance, end of year 
[(3) + (4) - (5) + (6) + (7) + (8)] 


10. ASA Account Balance, end of year    2,656,892,220  2,656,892,220  


11. Total Accrued Liability, end of year  18,355,350,336  18,408,946,980   


Difference ($) $ (53,596,644) 
Difference (%)                   (0.29%) 


12. Normal Cost for Fiscal 2017  $ 198,144,143 $ 194,101,310   


Difference ($) $ 4,042,833 
Difference (%)                     2.08% 


13. Payroll for Fiscal 2017  $ 5,016,024,584 $ 5,014,011,948   


Difference ($) $ 2,012,636 
Difference (%)                     0.04% 


 


1 Actual transfers (Service Purchases) and ASA annuitizations provided by the Fund Actuary were used in Nyhart’s 
replication. 
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Actuarial Accrued Liability and Normal Cost      


Review of Sample Lives: 


Sample lives produced from the Fund Actuary’s valuation system were requested and reviewed.  


A successful replication of liabilities for the Fund in total does not necessarily provide enough 
information to conclude that the Fund provisions and assumptions disclosed in the valuation 
report are accurately used in the valuation of benefit obligations. For example, an error or 
omission that inflates liabilities by 5% can be offset by a separate error or omission that results in 
a 5% liability reduction. The net result of the two errors can produce a reasonable match. 


Sample lives provide details on the benefits and liabilities calculated at each age for every benefit 
offered under the Fund. Review of the sample valuation output and replication of individual results 
can provide the details that might get missed when only reviewing the Fund in total.  Eight 
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 PERF 348227 Active participant, age 49 with 15 years of service and pay of $42,082 


2 PERF 506324 Active participant, age 36 with 11 years of service and pay of $26,508 


3 PERF 1048272 Active participant, age 21 with 1 year of service and pay of $26,453 


4 PERF 665187 Deferred vested participant, age 46 with 20 years of service 


5 PERF 397695 Deferred vested participant, age 34 with 10 years of service 


6 PERF 3663 Beneficiary, age 105 with monthly benefit of $379 


7 PERF 39730 
Retiree, age 98 with 50% joint and survivor form of payment and 
monthly benefit of $578 


8 PERF 533129 
Retiree, age 55 with social security leveling form of payment and 
monthly benefit of $1,769 


 
We reviewed the valuation output for the sample lives above provided by the Fund Actuary. We 
compared the assumptions used and the benefits calculated against those summarized in the valuation 
report. We also ran the same individuals through our valuation software used to match total Fund results 
and compared individual liability results for consistency. Results of the review showed consistency 
between the Fund Actuary and our individual liabilities. We achieved a very close match on the 
computation of the present value of future benefits, and were consistently close on the Entry Age Normal 
liabilities and normal cost. 
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Actuarial Accrued Liability and Normal Cost    
 
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 


Nyhart 
Fund 


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


Actuary Diff. ($) Diff. (%) 


1 $77,457 $77,735 ($278) (0.4)% $61,615 $61,863 ($248) (0.4)% 


2 32,871 32,019 852 2.6% 23,910 24,101 (191) (0.8)% 


3 127 95 32 25.2% 43 0 43 100% 


4 11,672 7,403 4,269 36.6% 11,672 7,403 4,269 36.6% 


5 5,787 5,937 (150) (2.6)% 5,787 5,937 (150) (2.6)% 


6 9,316 9,316 0 0.0% 9,316 9,316 0 0.0% 


7 25,696 25,696 0 0.0% 25,696 25,696 0 0.0% 


8 186,236 186,236 0 0.0% 186,236 186,236 0 0.0% 


Tot. $349,162 $344,437 $4,725 1.4% $324,275 $320,552 $3,723 1.1% 


 


As of June 30, 2015 


 
No. 


Entry Age Normal - Normal Cost 
Active Participants Only 


Nyhart 
Fund 


Actuary Diff. ($) Diff. (%) 


1 $1,705 $1,708 ($3) (0.2)% 


2 787 689 98 12.5% 


3 28 32 (4) (14.3)% 


Tot. $2,520 $2,429 $91 3.6% 


 


Conclusions: 
 


 The total Fund liability replication is well within a reasonable expectation for matching liability results 
and well within the actuarial standards generally used as a guideline for that purpose. Replication of 
accrued liability and normal cost within 5% are generally considered to be an acceptable match. Our 
match produced an accrued liability that is 0.29% lower than the Fund Actuary, and a Normal Cost 
that is 2.08% higher than the Fund Actuary. 


 The total Fund replication was performed based on Nyhart’s independent coding of the Fund 
provisions and assumptions summarized in the Fund Actuary’s valuation report. We used the sample 
lives provided to by the Fund Actuary to help interpret how to use the data provided and for general 
guidance, but we did not attempt to replicate or rely on the coding used to produce the sample lives in 
our match. 
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Actuarial Accrued Liability and Normal Cost      


 The Fund Actuary disclosed the impact on liabilities for providing a 13th check in lieu of the 1% 
assumed COLA in 2017. We matched their calculation of the impact of the change within an 
acceptable margin.  


 We have replicated the roll-forward of liabilities from the June 30, 2015 valuation date to June 30, 
2016 performed by the Fund Actuary and confirm that the interest adjustments and other adjustment 
used are consistent with our methodology and standard actuarial practices.  


 Our review of the sample lives confirm that the assumptions and provisions summarized in the Fund 
Actuary’s report were generally used in the liability calculations. We matched the liabilities and normal 
costs of all sample lives within a reasonable percentage.  As shown above, sample lives #3 and #4 
are more significantly different than the others.  Sample life #3 is a new entrant with a very small 
liability which causes a larger percent difference for any small difference in methodology.  The liability 
difference for sample life #4, a deferred vested participant, can be attributed to different data 
overrides used to calculate deferred vested benefits with missing information.    


 The total fund replication did not attempt to match 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 liabilities at that level of detail were not contained in the Fund Actuary’s report. We 
do not believe that disclosure of liabilities at that level of detail are necessary in the valuation report. 


 


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 Public Employees’ Retirement Fund:  
 


 The only situation where we found that the current provisions were not used in the valuation was 
discovered in the review of sample lives. The prior definition of actuarial equivalence was used in the 
conversion to a survivor annuity under the Fund’s death benefit. Updating to the current definition of 
actuarial equivalence will not have a material impact on the benefit or valuation results.  


 


As a result of our review, we offer the following additional considerations to INPRS and the Fund Actuary 
for implementation in the next actuarial valuation of the Public Employees’ Retirement Fund: 
  


 The Fund Actuary is projecting future pay using the most recent pay earned.  The TRF valuations 
project future pays using the highest pay earned.  Accrued liability and normal cost are about 1% 
higher than those calculated by the Fund Actuary using the TRF approach.         


 The Fund Actuary assumes all future retirements elect to receive the Fund’s normal form of payment 
upon retirement, namely the 5-year certain and life annuity. The optional annuity forms offered by the 
Fund are actuarially equivalent to the normal form so we do not believe there would be a material 
difference in valuation results by including an annuity election assumption that considers all of the 
annuity forms available. However, the addition of the optional forms may be something to consider 
adding to the valuation, or you may consider a review of the impact in order to document that their 
inclusion would not materially affect valuation results. 
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Development of the Actuarial Value of Assets    


  


 Nyhart Fund Actuary 
 June 30, 2015 June 30, 2015 
 thru thru
 June 30, 2016 June 30, 2016 


1.  Market Value of Assets, beginning of year    


 a. Total Market Value of Assets $ 13,907,666,213 $ 13,907,666,213 


 b. Annuity Savings Account Balances  (2,717,173,311)  (2,717,173,311) 


 c. Market Value of Assets, Net of ASA Balances  11,190,492,902  11,190,492,902 


2.  Market Value of Assets, end of year    


 a. Total Market Value of Assets $ 13,870,502,444 $ 13,870,502,444 


 b. Annuity Savings Account Balances  (2,656,892,220)  (2,656,892,220) 


 c. Market Value of Assets, Net of ASA Balances  11,213,610,224  11,213,610,224 


3.  Expected Earnings 


 a. Expected Earnings on Market Value $ 755,358,271 $ 755,358,271 


 b. Receipts with Expected Earnings  641,287,591  641,287,591 


 c. Disbursements with Expected Earnings  (822,117,921)  (822,117,921) 


 d. ASA Annuitization with Expected Earnings  77,568,212  77,568,212 


 e. Total [(a) + (b) + (c) + (d)] $ 652,096,153 $ 652,096,153 


4.  Expected Market Value of Assets, end of year,  
Net of ASA Account Balance [(1c) + (3e)] $ 11,842,589,055 $ 11,842,589,055 


5.  Current Year Market Value Gain/(Loss) [(2c) – (4)] $ (628,978,831) $ (628,978,831) 


6.  Deferred Recognition of Investment Gain/(Loss) 


 a. Current Fiscal Year (80% of (5)) $ (503,183,065) $ (503,183,065) 


 b. Prior Fiscal Year - 1 (60%)  (476,115,173)  (476,115,173) 


 c. Prior Fiscal Year - 2 (40%)  328,350,518  328,350,518 


 d. Prior Fiscal Year - 3 (20%)  (31,609,262)  (31,609,262) 


 e. Total [(a) + (b) + (c) + (d)] $ (682,556,982) $ (682,556,982) 


 7. Preliminary Actuarial Value, Including ASA  
Account Balance, end of year [(2a) – (6e)] $ 14,553,059,426 $ 14,553,059,426 


 a. 80% of Market Value of Assets, end of year  11,096,401,955  11,096,401,955 


 b. 120% of Market Value of Assets, end of year  16,644,602,933  16,644,602,933 


8.  Actuarial Value of Assets, end of year  $ 14,553,059,426 $ 14,553,059,426 


 9. Actuarial Value of Assets as a % of Market Value  104.9%  104.9% 


10. Actuarial Value Net Rate of Return  4.2%  4.2% 
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Development of the Actuarial Value of Assets    


 


Conclusions: 
 


 The Actuarial Standard of Practice (ASOP) No. 44 governs the selection and use of asset valuation 
methods for pension valuations.  ASOP 44 recommends the asset smoothing method satisfies each 
of the following conditions.  The asset smoothing methodology utilized by the Fund meets these 
recommendations.  


o The actuarial value of assets method should produce smoothed values sometimes 
greater than and sometimes less than the market value of assets  


o The actuarial value of assets should fall within a reasonable range around market value 


o The differences between actuarial value of assets and market value of assets are 
recognized within a reasonable period of time  


We believe the 5-year asset smoothing method with 20% corridor adopted by INPRS satisfies the 
criteria under ASOP 44. 


 The actuarial value of assets developed by the Fund Actuary is consistent with the 5-year smoothing 
period and 20% corridor method disclosed in the Fund Actuary’s Valuation Report.  


 The market value of assets on June 30, 2016, and 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 report. The Fund Actuary includes administrative expenses in the 
disbursements category when calculating the expected return on assets used to develop 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. We agree with this treatment of ASA balances in the development of the actuarial value of 
assets. 


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 Public Employees’ Retirement Fund 
 


 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 Public Employees’ Retirement Fund 
 


 Consider separating the disbursements shown in the report into benefit payments and administrative 
expenses in order to provide more transparency that the return is net of administrative expenses. 
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Calculated Employer Contribution Rate        


This section of the report replicates the calculation of the employer contribution rate based on the funding 
policy as disclosed in the Fund Actuary’s report. Please note that the liabilities and normal cost used in 
the replication are those determined by the Fund Actuary. 


State:   


 Nyhart Fund Actuary  
 
 June 30, 2016 June 30, 2016  


Normal Cost $ 56,202,817 $ 56,202,817  


Percent of Projected Payroll for Fiscal 2017  3.40%  3.40% 
 


Amortization of Unfunded Accrued Liability 


    Unfunded Accrued Liability (UAL) $ 1,369,358,990 $ 1,369,358,990 


 Unamortized UAL from Prior Years  1,449,232,314  1,449,232,314 


 Net Unamortized UAL $ (79,873,324)  (79,873,324) 


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


 Current Year Amortization Payment $ (6,926,098) $ (6,926,098) 


      Payments Established in Prior Years  114,273,153  114,273,153 


      Total Amortization Payments $ 107,347,055 $ 107,347,055 


 Percent of Projected Payroll for Fiscal 2017  6.49%  6.49% 


Total Calculated Employer Contribution Rate  9.89%  9.89% 


Fiscal 2017 Projected Payroll $ 1,654,540,326 $ 1,654,540,326  


 


Amortization Schedule of Unfunded Accrued Liability (Fund Actuary): 


Year Remaining Amount  Remaining Period Amortization Amount 


6/30/2008 $ 39,485,342  22 $ 3,274,972 
6/30/2009  251,686,332  23  20,471,745 
6/30/2010  512,907,473  24  40,977,084 
6/30/2011  225,420,620  25  17,714,135 
6/30/2012  293,231,643  26  22,694,524 
6/30/2013  (104,465,660)  27  (7,972,163) 
6/30/2014  (86,099,765)  28  (6,485,747) 
6/30/2015  317,066,329  29  23,598,603 
6/30/2016  (79,873,324)  20  (6,926,098) 


  $ 1,369,358,990   $ 107,347,055 
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Calculated Employer Contribution Rate       


Political Subdivisions:   


 Nyhart Fund Actuary  
 
 June 30, 2016 June 30, 2016  


Normal Cost $ 137,898,493 $ 137,898,493  


Percent of Projected Payroll for Fiscal 2017  4.10%  4.10% 
 


Amortization of Unfunded Accrued Liability 


    Unfunded Accrued Liability (UAL) $ 2,486,528,564 $ 2,486,528,564 


 Unamortized UAL from Prior Years  2,339,469,692  2,339,469,692 


 Net Unamortized UAL $ 147,058,872  147,058,872 


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


 Current Year Amortization Payment $ 12,751,994 $ 12,751,994 


      Payments Established in Prior Years  185,276,132  185,276,132 


      Total Amortization Payments $ 198,028,126 $ 198,028,126 


 Percent of Projected Payroll for Fiscal 2017  5.89%  5.89% 


Total Calculated Employer Contribution Rate  9.99%  9.99% 


Fiscal 2017 Projected Payroll $ 3,359,471,622 $ 3,359,471,622 


 


Amortization Schedule of Unfunded Accrued Liability (Fund Actuary): 


Year Remaining Amount  Remaining Period Amortization Amount 


6/30/2006 $ 198,127,295  20 $ 17,180,318 
6/30/2007  3,999,167  21  338,826 
6/30/2008  41,726,634  22  3,460,869 
6/30/2009  308,228,047  23  25,070,753 
6/30/2010  614,134,138  24  49,064,261 
6/30/2011  513,053,434  25  40,317,066 
6/30/2012  484,543,383  26  37,501,005 
6/30/2013  (329,809,660)  27  (25,169,001) 
6/30/2014  (120,921,063)  28  (9,108,776) 
6/30/2015  626,388,317  29  46,620,811 
6/30/2016  147,058,872  20  12,751,994 


  $ 2,486,528,564   $ 198,028,126 
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Calculated Employer Contribution Rate       


 
Conclusions: 
 
 As part of its funding policy, the Board has adopted the methods used for determining the actuarially 


determined contributions of the Fund. 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 amortization payments for the individual years included in the amortization schedules are 
consistent with the disclosed unamortized unfunded liabilities, the remaining amortization periods, a 
6.75% interest rate assumption, and the level dollar closed amortization policy adopted by INPRS. 


 The remaining amortization years as disclosed 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 report and with Nyhart’s understanding of the Funding 
policies developed by INPRS. 


 







June 30, 2016 Valuation Replication 
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Calculated Employer Contribution Rate       
 
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 Public Employees’ Retirement Fund 
 


 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 Public Employees’ Retirement Fund 


 


 None. 
 







June 30, 2016 Valuation Replication 
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Actuarial Valuation Report          


 
The actuarial report of the Fund Actuary has been reviewed for completeness and adherence to the 
Actuarial Standards for presenting actuarial results.  


 
Conclusions: 
 


 The report presented by the Fund Actuary is in compliance with Actuarial Standards.  Actuarial 
Standards of Practice (ASOP) No. 41 provides guidance to actuaries with respect to actuarial 
communication.  The actuarial report 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.     


o Principal and Scope of Engagement – actuary should identify the client or employer and 
make clear the scope of the assignment and limitations or constraints of results  


o Form and Content – actuary should ensure the communication is appropriate to the 
particular circumstances 


o Clarity – actuarial communication should be clear and use appropriate language, taking 
into account the intended users 


o Timing of Communication – results should be presented within a reasonable time period 


o Identification of Responsible Actuary – report should clearly identify the actuary 
responsible for the results and identify the party responsible for each material assumption 
and method  


o Additional Disclosures – report 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  


 The summary of Fund provisions and assumptions and methods used in the valuation is concise, yet 
thorough.  


 Cindy Fraterrigo, Brandon Robertson, and Antonio DeSario of PwC signed the actuarial valuation 
reports.  Ms. Cindy Fraterrigo and Mr. Antonio Desario are both a Fellow of the Society of Actuaries, 
an Enrolled Actuary, and a Member of the American Academy of Actuaries.  Mr. Brandon Robertson 
is an Associate 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 Public Employees’ Retirement Fund 
 


 The only instance we encountered where information necessary to replicate results was not disclosed 
in the report is the minimum monthly benefit of $180.  The minimum benefit was valued in the liability, 
but was not included in the Summary of Plan Provisions. We would recommend adding a description 
of the minimum in the report.  


 
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 Public Employees’ Retirement Fund 
 


 None. 
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February 20, 2017 
 
 
Board of Trustees 
Indiana Public Retirement System 
1 North Capitol, Suite 001 
Indianapolis, IN 46204 
 
 
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.   







 
 


INPRS Actuarial Audit – Indiana State Teachers’ Retirement Fund Page 14 
  


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. 
 





