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ERSRI Memorandum

Date: May 8, 2017
To: Retirement Board
From:  Frank J. Karpinski, Executive Director

Subject: May 2017 Monthly Board Meeting

The Monthly Meeting of the Retirement Board will be held at 9:00 a.m.
on Monday, May 15, 2017 on the 2™ Floor Board Room at 50 Service
Avenue, Warwick. The estimated time of the Board meeting will be 2 %
hours.

Parking is available in front of our building. Additional parking is
available in the parking lot as you pass through the gate which will open
using your identification. You can enter either by the back parking lot
entrance to come up the stairs to the 2™ floor or you can walk around to
the main entrance which is in the front of the building to enter.

If you are unable to attend the May meeting, please contact me at 462-
7610.

50 Service Avenue 2™ Floor, Warwick, Rl 02886-1021 (401) 462-7600 Fax: (401) 462-7691



EMPLOYEES’ RETIREMENT SYSTEM OF RHODE ISLAND
RETIREMENT BOARD MONTHLY MEETING

Monday, May 15, 2017
9:00 a.m.
2nd Floor Conference Room
50 Service Avenue, Warwick, RI

L. Chairperson Call to Order

IL. *Approval of the Draft Regular Meeting Minutes and the Draft Executive
Session Minutes of the April 12, 2017 Retirement Board Meeting

III.  Chairperson’s Report

IV.  Executive Director’s Report
¢ Approval of the Member Services Subcommittee Charter

¢ Financial Market Analysis and Review by Pension Consulting Alliance
(PCA)

e Presentation and Potential Approval of the Actuarial Experience Study
by Gabriel, Roeder, Smith and Company for The Six—Year Period Ending
June 30, 2016

V. Administrative Decisions
None this Month

VI.  Approval of the April Pensions as Presented by ERSRI
VII. Legal Counsel Report

e * United States of America v. Ambulai R. Sheku, CR No. 16-091S;
Consideration of potential pension revocation action pursuant to R.I1.G.L.
§36-10.1-1, et seq. the Public Employee Pension Revocation and Reduction
Act (PEPRRA).

VIII. Committee Reports

Disability Subcommittee -— See Attachment I
Governance Subcommittee

Member Services Subcommittee
IX. Adjournment

*Board members may seek to convene in Executive Session pursuant to Rhode
Island General Laws §42-46-5 (a)(2) to discuss pending and potential litigation
involving the Retirement Board.




Attachment 1

Disability Applications and Hearings on Monday, May 8, 2017

Laura Barzykowski

Joyce Garrett

Claudette Iacovone

Francis Mansi Jr.

Cynthia Meeks

Rosemary Colon

Peter Gesualdi

Mary Demers

Jane Murray

Ronald Rounds

Debra Lancia
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II1.

Employees’ Retirement Board of Rhode Island
Monthly Meeting Minutes
‘Wednesday, April 12, 2017
10:00 a.m.
2nd Floor Conference Room, 50 Service Avenue

The Monthly Meeting of the Retirement Board was called to order at 10:03 a.m.
Wednesday, April 12, 2017, in the 2nd Floor Conference Room, 50 Service Avenue,
Warwick, RI.

Roll Call of Members

The following members were present at roll call: General Treasurer Seth Magaziner;
Vice Chair William B. Finelli; Roger P. Boudreau; Mark A. Carruolo; Brian M. Daniels;
Michael DiBiase; Paul L. Dion, Ph.D.; Thomas M. Lambert; John P. Maguire; Marianne
F. Monte; Thomas A. Mullaney; Claire M. Newell; Marcia B. Reback; Jean Rondeau and
Dr. Laura Shawhughes.

Also in attendance: Frank J. Karpinski, ERSRI Executive Director and Attorney Michael
P. Robinson, Board Counsel.

Recognizing a quorum, Treasurer Magaziner called the meeting to order.
Approval of Minutes

On a motion by Jean Rondeau and seconded by Roger P. Boudreau, it was unanimously

VOTED: To approve the draft regular minutes of the March 15, 2017
meeting of the Retirement Board of the Employees’ Retirement System of
Rhode Island.

Chairperson’s Report

Treasurer Magaziner had no update report to the Board.

Executive Director’s Report

Director Karpinski apprised the Board they were in possession of the Pension
Application Report, the Disability Subcommittee Report dated April 7, 2017 and a
presentation comprised of the FY2018 Budget Amendment Recommendation and
FY2018 Expense Budget amendment. The Director reminded the Board that the annual
Board training is on May 12, 2017 at the W. Alton Jones Campus Whispering Pines,
located at URI.

The Director apprised the Board that included in their book, they have been provided
the final versions of the Subcommittee charters for their consideration. On a motion by
Marcia B. Reback and seconded by Roger P. Boudreau, it was unanimously

VOTED: To approve the Employees’ Retirement System of Rhode Island
Charters for the Administration, Audit, Risk and Compliance
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Subcommittee; the Disability Subcommittee and the Governance
Subcommittee.

Director Karpinski updated the Board regarding on the MERS delinquency report
noting that both the Bristol Police and the Town of Scituate are now current.

Director Karpinski then apprised the Board on a matter concerning the Town of North
Providence Fire retirees. He said that benefit payments for some retirees included an
overtime component which is not permitted by the statute. He noted that the error
originated with the Town, which sent ERSRI data that incorrectly included overtime.
ERSRI staff has been in touch with the Town’s Mayor and Finance Director, who have
communicated that they are working on producing corrected data. Once the corrected
data has been provided to ERSRI, a plan will be developed to offset future benefit
payments for the previous overpayments and return any excess employer contributions
to the Town. Excess employee contributions will be returned to the Town to distribute
to the members as taxable income.

Director Karpinski said the May 2017 Board meeting will commence at 9:00 a.m. and
will be dedicated to consideration of the fiscal year 2016 Experience Study by Gabriel,
Roeder, Smith and Company. He sa1d there will be no subcommittee meetings
scheduled.

Director Karpinski apprised the Board that the Administration Subcommittee will be
convening to consider procurmg electronic board books

FY2018 Budget Amendment Recommendatlon

Treasurer Magaziner prefaced the amendment dlscussmn by apprising the Board that
under the new committee structure, future budget proposals will be reviewed by the
Administrative Subcommittee before the full Board. However, given that the proposed
FY18 budget amendment must be submitted to the legislature by early May to be
included in the FY2018 budget, this matter is being brought directly to the Board for an
expedited review. He thanked the Board members for their diligence and

understanchng

Dlrector Karpinski apprlsed the Board that customer service is a top priority and for too
long inaccurate data and understaffing have created a less than ideal member service
outcome. To help optimize the member experlence and provide more counseling and
education services, a proposed budget amendment is being presented to the Board for
their consideration. The Director recommended adding three new retirement
counselors, one of whlch would be a data analyst havmg a technical background

Bourne will be retlrmg effectlve May 26, 2017. He said that Kate Brock, the Director of
Member Services, will be named the Assistant Executive Director, whlle retaining the
duties of the Director of Member. This will effectively ehmmate one management
position, which will help offset the cost of the additional counselors.

The proposed revised budget for FY18 that reflects these changes is $10,854,122 which
is still below the statutory budget cap of $13,459,223.

Mr. Dion asked about the counselors’ also offering DC Plan education. Treasurer
Magaziner said there is now a DC Plan coordinator in-house who will be workmg with
the DC vendor to coordinate education for members. Additionally, there is a plan to
have DC counselors from the vendor domiciled at ERSRI to be side by side with the
counseling team.
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On a motion by Jean Rondeau and seconded by Claire M. Newell, it was unanimously

VOTED: To approve the Budget Amendment recommendation as
presented.

V. Administrative Decisions

None this month.
VI. Approval of the March Pensions as Presented by ERSRI

On a motion by William B. Finelli and seconded by Roger P. Boudreau, it was
unanimously

VOTED: To approve the March pensions as presented
VII. Legal Counsel Report |

Attorney Robinson had no updates to the Apnl 2017 thlgatlon Report included in the
Board book.

Treasurer Magaziner apprised the Board of the action regardlng the City of Cranston
related to pension reform, wherein the Judge granted a motion to dismiss the case. The
Treasurer said his General Counsel Amy L. Crane, Esq., will provide an update.

Attorney Robinson suggested that a motion would be in order for the Board to convene
in Executive Session to discuss the pendmg htlgatlon matters identified on the agenda
pursuant to Rhode Island General Laws section §42-46- 5 (@)(2).

Consistent with Rhode Island General Laws section §42- -46-5 (a)(2) regarding pending
litigation involving the Retirement System, a motion was made by Roger P. Boudreau
and seconded by Jean Rondeau to convene the Board in Executive Session to discuss
C.A. No. 16-130-ML, Cranston Firefighters, IAFF Local 1363, and International
Brotherhood of Polzce Officers Local 301 vs Gina Razmondo, in her capacity as
Governor of the State of Rhode Island, Seth Magaziner, in his capacity as the General
Treasurer of the State of Rhode Island, the Employees’ Retirement System of Rhode
Island, as identified on the agenda.

A roll call vote was taken to enter Executive Session, and the following members were
present and voted Yea: General Treasurer Seth Magaziner; Vice Chair William B.
Finelli; Roger P. Boudreau; Mark A. Carruolo; Brian M. Daniels; Michael DiBiase; Paul
L. DlOIl Ph.D,; Thomas M. Lambert; John P. Magulre Marianne F. Monte; Thomas A.
Mullaney; Clalre M. Newell; Marcia B. Reback; Jean Rondeau and Dr. Laura
Shawhughes. It was unanlmously

VOTED: To convene the Board into Executive Session pursuant to Rhode
Island General Laws section §42-46-5 (a)(2) to discuss the matter of C.A.
No. 16-130-ML, Cranston Firefighters, IAFF Local 1363, and International
Brotherhood of Police Officers Local 301 vs Gina Raimondo, in her
capacity as Governor of the State of Rhode Island, Seth Magaziner, in his
capacity as the General Treasurer of the State of Rhode Island, the
Employees’ Retirement System of Rhode Island which involves pending
litigation involving the Board.

[Executive Session]
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The Board thereafter convened in executive session.
[Return to Open Session]

Upon returning to open session, Board Counsel Michael P. Robinson noted for the
record that two unanimous votes had been taken in Executive Session. A motion was
made by Roger P. Boudreau and seconded by John P. Maguire to seal the executive
session minutes pursuant to R.1.G.L. §§42-46-4(b) and 42-46-5 (a)(2), as the discussion
involved confidential attorney client communications, and discussions related to the
System’s litigation strategy, the premature disclosure of which would jeopardize such
strategy.

A roll call vote was taken to seal the minutes, and the following members were present
and voted Yea: General Treasurer Seth Magaziner; Vice Chair William B. Finelli; Roger
P. Boudreau; Mark A. Carruolo; Brian M. Daniels; Michael DiBiase; Paul L. Dion, Ph.D.;
Thomas M. Lambert; John P. Maguire; Marianne F. Monte; ThomasA Mullaney, Clalre
M. Newell; Marcia B. Reback; Jean Rondeau and Dr. Laura Shawhughes. It was
unammously :

VOTED: To seal the executive sessionfminutes

A second motion was made by John P. Magulre and seconded by Marianne F. Monte
and it was unanimously ;

VOTED: To exit executlve sess1on and return to open session.

Mr. Magulre requested a copy of the final order from Superior Court on the entire
pension reform litigation. Treasurer Magazlner said : a copy will be provided.

VIII. Committee Rep,ort |

Disability Subcommittee:

The Disability Subcommlttee recommended the following actions on disability
applications for approval by the full Board as a result of its meeting on Friday, April 7,
2017; ;

Name Membership Type Action

: Group

1. Ernest Ragosta Teacher Accidental/Denied Ordinary/Denied
2. Michael Proulx ~ Municipal Accidental Approve
3. CharlesBianchi  Municipal Accidental Approve
4. Joseph Amato State Ordinary Approve
5. Mark Adams Municipal Ordinary Approve
6. Joan Davia Teacher Ordinary Approve
7. James Martin State Ordinary Approve
8. Rosemary Pari State Ordinary Deny

9. Rosa Del Carmen Cruz Teacher Ordinary Deny

Vida
10. Janice Comella Municipal Ordinary Approve
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On a motion by William B. Finelli and seconded by Roger P. Boudreau, it was
unanimously ’

VOTED: To approve the recommendation of the Disability Subcommittee
meeting of Friday, April 7, 2017 on items 1, 6 and 9.

John P. Maguire recused himself from the vote on numbers 1, 6 and 9.

On a motion by William B. Finelli and seconded by Roger P. Boudreau, it was
unanimously

VOTED: To approve the recommendation of the Disability Subcommittee
meeting of Friday, April 7, 2017 on item 7.

Claire M. Newell recused herself from the vote on number 7.

On a motion by William B. Finelli and seconded by Roger P. Boudreau, it was
unanimously '

VOTED: To approve the recommendation of the Disability Subcommittee
meeting of Friday, April 7, 2017 on item 8. ,

Claire M. Newell and Treasurer Seth Magaziner recused themselves from the vote on
number 8. 0

On a motion by William B. Finelli and seconded by Roger P. Boudreau, it was
unanimously L .

VOTED: To approve the ré¢6‘mmendatioﬁji~ of the Disability Subcommittee
meeting of Friday, April 7, 2017 on items 2, 3, 5 and 10.

A motion was made by William B. Finelli and seconded by Marcia B. Reback to approve
item 4 (Joseph Amato) for an ordinary disability. A roll call was taken, and the
following voted Yea: General Treasurer Seth Magaziner; Vice Chair William B. Finelli;
Roger P. Boudreau; Mark A. Carruolo; Michael DiBiase; Thomas M. Lambert; John P.
Maguire; Marianne F. Monte; Thomas A. Mullaney; Claire M. Newell; Marcia B. Reback
and Dr. Laura Shawhughes. The following voted Nay: Brian M. Daniels; Paul L. Dion,
Ph.D. and Jean Rondeau. .

VOTED: To approve the recommendation of the Disability Subcommittee
meeting of Friday, April 7, 2017 on item 4.

Mr. Finelli apprised the Board that the Disability Subcommittee voted to elect Dr. Laura
Shawhughes as Vice Chairperson and voted to move the May meeting from Friday May
5, 2017 to Mondayy May 8, 2017.

Governance Subc’bxhliiittee:

Chairman Maguire said the Governance Subcommittee met on March 15, 2017 for its
first meeting. The Subcommittee first voted to elect Brian M. Daniels as Vice Chairman.
He then said the Subcommittee reviewed and finalized the draft Governance charter
which was approved earlier in the meeting.

Mr. Maguire said the Subcommittee discussed and reviewed the Legislative
Subcommittee’s January 2017 meeting and discussed the best way to address
legislation. He said that a more comprehensive analysis should be done prior to the
next legislative session to properly vet any recommendations by the Subcommittee
and/or Board and said the Subcommittee would meet in early fall to begin the process
for the 2018 session. The Subcommittee decided to postpone, until this morning, the
overview of the Governance Subcommittee duties. The Subcommittee also decided
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there are many duties required of them, and it was best to prioritize the two most
important goals, namely the evaluation of Executive Director Karpinski and
development of a strategic plan.

Administration Subcommittee:

Chairman Mullaney said the Administration met on March 15, 2017 for its first meeting.
The Subcommittee first voted to elect Paul L. Dion, Ph.D. as the Vice Chairman of the
Administration, Audit, Risk and Compliance Subcommittee. He then said the
Subcommittee reviewed and finalized the draft Administration, Audit, Risk and
Compliance Subcommittee charter which was approved earlier in the meeting.

Chairman Mullaney said the Subcommittee noted that it included the two State
Employee representatives and recommended that if a vacancy should arise on another
subcommittee, one of the State Employee representatives should be moved there to
diversify their roles. Lastly Chairman Mullaney said a presentation was provided by
Zachary J. Saul, Chief Financial Officer, on an overview of system finance and
administration process. He said the Subcommittee discussed a September 2017 meeting
to review the budget for review by the Board. )

IX. Adjournment

There being no other business to come before the Board, on a motion by Roger P.
Boudreau and seconded by William P. Finelli, the meeting adjourned at 11:16 a.m.

Respectfully submitted,

Frank J. Karpinski
Executive Director
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EMPLOYEES' RETIREMENT SYSTEM OF RHODE ISLAND

CHARTER FOR THE MEMBER SERVICES SUBCOMMITTEE

INTRODUCTION & AUTHORITY

1y

2)

The primary purpose of the Member Services Subcommittee ("Subcommittee") is
to assist the Retirement Board ("Board") in fulfilling its oversight responsibilities
with respect to retirement benefit administration; retirement system performance;
and communications with members, employers and other stakeholders.

All actions taken by the Subcommittee shall comply with applicable law,
including the Rhode Island General Laws. In the event of a conflict between the
terms of this Charter and the Rhode Island General Laws, the Rhode Island
General Laws shall control.

COMPOSITION & MEETINGS

34208640

3)

4)

5)

6)

7)

8)

The Subcommittee shall consist of at least five members of the Board. The Board
chair shall serve on the Subcommittee ex-officio.

The Board Chairperson shall recommend a chairperson for each of the standing
committees and special committees, with the advice and consent of the Board.
Each committee shall select a vice chairperson. The chair shall preside at all
meetings. In the absence of the chair, the vice chair shall preside.

The Executive Director shall designate an employee of the Employees'
Retirement System of the State of Rhode Island (the "System") to assist the
Subcommittee with the performance of its duties.

Subcommittee meetings shall be conducted in accordance with the Rhode Island
General laws governing Open Meetings §42-46-1 et seq., General Administrative
Rules of the Retirement Board and other legal requirements.

The Subcommittee shall meet as many times per year as the Subcommittee chair
deems necessary or appropriate to perform the Subcommittee's duties. The
Subcommittee shall meet at such times as determined by the Subcommittee chair,
after consulting with the Executive Director and Subcommittee members.
Meetings shall be subject to the Open Meetings Law. RIGL § 42-46-1 et seq.

The chair shall develop an annual agenda calendar for Subcommittee meetings,
which shall be incorporated into the Board's annual Agenda Calendar (as defined
in 120-RICR-10-00-1.1 , General Administrative Rules of the Retirement Board).
The chair shall generally oversee the performance of the work assigned to the
Subcommittee in the Agenda Calendar.



DUTIES AND RESPONSIBILITIES

The Subcommittee has the following responsibilities:

Retirement Benefit Administration

9)

10)

11)

12)

13)

Oversee the System's administration of retirement benefits to members.

Review member services policies, including responding to member inquiries,
processing member requests, providing member reports, managing retired
member actions and providing member education services. Propose any changes
to member services policies to the Board.

Oversee the System's administration of employer services.

Review employer services policies, including recruiting/enrolling new employers,
managing employer relations, coordinating actuarial information, managing
employer contracts and compliance services, managing employer data and
providing employer support services. Propose any changes to employer services
policies to the Board.

Maintain an awareness of issues affecting System members and employers and
propose any strategies for improving System satisfaction to the Board.

Retirement System Performance

14)  Oversee the performance and delivery of System services.
15)  Oversee overall operations and cost effectiveness of the System.
16)  Periodically evaluate defined contribution plan members' retirement readiness.
17)  Identify strategic goals regarding System performance and oversee
implementation of strategy to achieve such goals.
Communications
18)  Collaborate with System staff to develop and periodically review the Board's
communication plan. The communication plan shall contemplate the views of
stakeholder groups, which may include active System members, retirees,
legislators, employers and consultants.
Reporting
19)  With respect to reporting, the Subcommittee chair shall:

34208640

a) Report to the Board about Subcommittee activities, issues, and related
recommendations at each regularly scheduled Board meeting following a
Subcommittee meeting;



b) Provide copies of Subcommittee meeting minutes to the Executive
Director to be distributed or made available to all Board members; and

c) To the extent feasible, provide draft agendas for upcoming Subcommittee
meetings to be distributed or made available to all Board members prior to
the Board meeting that immediately precedes the Subcommittee meeting.

Other Responsibilities

20)

21)

Periodically review System regulations, policies and procedures related to
retirement benefit administration; retirement system performance; and
communications with members, employers and other stakeholders. The
Subcommittee shall recommend any changes to such System regulations, policies
and procedures to the Board.

Perform such other activities related to the Subcommittee's functions and duties as
are reasonably appropriate or are requested by the Board from time to time.

SELF-EVALUATION

22)

23)

HISTORY

24)

34208640

At least every two years, review the existing Charter and propose any
amendments to Governance Subcommittee for consideration.

The Subcommittee and each Subcommittee Member shall comply with the
Board's Self-Evaluation Policy and processes and participate in any independent
fiduciary reviews.

This Charter was adopted by the Board on May 15, 2017.



Gabriel Roeder Smith & Compan ‘
GRS Gabriel Roeder Smith & Company Memorandum

Date: May 15, 2017

To: Employees Retirement System of Rhode Island Board of Trustees

From: GRS Consulting

Re: Description for New Assumptions for Use in the 2017 Actuarial
Valuation — 7.00% with contribution increase stagger

The following is an outline of the recommendations made by GRS in the draft experience study
report, except for a 7.00% investment return assumption, for use in the June 30, 2017 actuarial

valuations:
1. Decrease the general inflation assumption from 2.75% to 2.50%.
2. Decrease the nominal investment return assumption from 7.50% to 7.00%.
3. Decrease the general wage growth assumption from 3.25% to 3.00%.
4. Changes to salary increase assumptions:

a. For State Employees, lower the ultimate component of the salary schedules from
3.50% to 3.25%. Slight change in step rates.
b. For Teachers, lower the ultimate component of the salary schedules from 3.50% to
3.00%.
c. For General MERS Employees, lower the ultimate component of the salary
schedules from 3.50% to 3.25%. Slight change in step rates.
d. For MERS Public Safety Employees, no change to the current 4.00% ultimate
component.
5. Reduce the payroll growth rate assumption from 3.25% to 3.00% for groups except Teachers.
For Teachers, reduce from 3.00% to 2.50% payroll growth rate.
6. Decrease the assumption for the contingent post-retirement benefit adjustments to be 2.15%
per year.
7. Update the post-retirement mortality tables to variants of the RP-2014 table. For the
mmprovement scale, update to the ultimate rates of the MP-2016 projection scale.
8. For State Employees, Teachers, and General MERS retirement rates, decrease the probability
of retirement during the first year of eligibility. Remove load at first eligibility for MERS PF.
9. Slightly modify the rates of disability for most groups based on the experience of the
individual group.

All of these changes would be included in the June 30, 2017 actuarial valuation. However, the
impact on contribution rates would be uniformly reflected in the contribution rates over the five year
period beginning with the Fiscal Year 2020 contribution rates. The change in the normal cost will
be fully reflected in the Fiscal Year 2020 contribution rates. The impact from the increase in UAAL
will be spread over the five years in such a way to create approximately the same increase in
contribution rate each of the five years. Each new layer will be over a maximum of 20 years. For
State Employees and Teachers, each successive layer will have one less year of amortization. Each
individual MERS unit will have its own schedule.



Gabriel Roeder Smith & Compan
GRS Consultants & Actuaries Y MemOr andum

Date: May 15,2017

To: Employees Retirement System of Rhode Island Board of Trustees
From: GRS Consulting

Re: Description for New Assumptions for Use in the 2017 Actuarial
Valuation — 7.25%

The following is an outline of the recommendations made by GRS in the draft experience study
report, including a 7.25% investment return assumption, for use in the June 30, 2017 actuarial

valuations:
1. Decrease the general inflation assumption from 2.75% to 2.50%.
2. Decrease the nominal investment return assumption from 7.50% to 7.25%.
3. Decrease the general wage growth assumption from 3.25% to 3.00%.
4. Changes to salary increase assumptions:

a. For State Employees, lower the ultimate component of the salary schedules from
3.50% to 3.25%. Slight change in step rates.
b. For Teachers, lower the ultimate component of the salary schedules from 3.50% to
3.00%.
c. For General MERS Employees, lower the ultimate component of the salary
schedules from 3.50% to 3.25%. Slight change in step rates.
d. For MERS Public Safety Employees, no change to the current 4.00% ultimate
component.
5. Reduce the payroll growth rate assumption from 3.25% to 3.00% for groups except Teachers.
For Teachers, reduce from 3.00% to 2.50% payroll growth rate.
6. Decrease the assumption for the contingent post-retirement benefit adjustments to be 2.15%
per year.
7. Update the post-retirement mortality tables to variants of the RP-2014 table. For the
improvement scale, update to the ultimate rates of the MP-2016 projection scale.
8. For State Employees, Teachers, and General MERS retirement rates, decrease the probability
of retirement during the first year of eligibility. Remove load at first eligibility for MERS PF.
9. Slightly modify the rates of disability for most groups based on the experience of the
individual group.

All of these changes would be included in the June 30, 2017 actuarial valuation and fully recognized
in the Fiscal Year 2020 contribution rates.



 pasinsas SIYBU IV - SO £107 0 1SHsdos . ; : ‘ WO 1apaoauqed mmm

; sauenpy M SjURHNSU0D
%zwaﬁcuwmx,,ﬁwa%me&ﬁwﬁm@




SUO N

A39)e1)G 9ATJPUIdV @
3urwi] pue joedwy e
AJTe}ION @
suonpdunssy a3ep) ¢
UINjay JUSW)SIAU] @
uoneu] @
s3UIpur] [eIoUd ) ¢

B



SUO m

SIe3A JO SILIdS pue 1eak dy1dads

e UI 9peW 9] [[IM YdTym SUOINJLIFUO0D 3y}

SUTULIDIP 0} Pasnh sainpadoid Jo }9s dnewalsAs
e SI Ue[J UOISUd ® Jo , AJ1[0J urpuny,, oYL e

,LIpadoxd
UOT}eDO[[e UOINgLIjuo0d,, 10 ,3UIpuny,, «
Aorrod uonngriyuod
3y} Jo Adenbape ayj ssasse ()
10 313 (1) I9y3Ia 03 SI uoljenjeA [errenjoe
renuue ay3 Jo asodind Auvuwirid 9y e

e N S




SHOD ’

WdSAS U} 10J UOISIIIP [eUl}
9U3} SayeW pue UORePUSWIWIOIDI S, ATeNjde SI9PISU0D pIeoq «

SUOTIEPUIWIWIOIAI SIMEW AIBNPY «
spoyjour
pue suondwnsse 3uryas 10§ ssadoid [erouan) ¢
s1eaA 391) A13Ad sisATeue oy} wrroyiad o3 st aonoerd ST «

SPOUISIN pue suondunssy oy}
JO MI1A3I pa[NpPaYds A[Ie[n3ail e s1 Apnig aduaLadxy uy e

ssad01d
uorjenyeA [errenjoe ue jo syndino ay3 jo yoea doeasp
0} PazZI[Iin are SpOYIdAN pue suondwnssy [erenpy e




SUO m

arerrdoidde aq Aewr
OUBLIAdX3 9SIDAPE I0J SdDUEMO[[E WS YSNOoy[y -

(onsrwarssad 10 orystwundo
Afyuedyrudrs Jou ST 31 “9°1) serq Juedyiudis ou sey 1 <

yuawa3pnl( [euorssajoid s, A1enioe oy s30[Ja1 3 <

JuswRINseaw au} jo asodind ayy 103 ayeridoadde s 3y <

90URLIadXa 3ININJ JO WS S,A1ENIOR A} SOI[JAI 1] <
9JEP JUSUISINSEIW JY] JO SB JULAI[AI SI Jey} ejep

J1 9[qeuoseas st uonduwnsse Uy ¢

LT JOSV 1od




SHO ’

areradoirdde
3q 0} anunuod suonduwmnsse 19410 33 JO ISOIN @

JuowWRITRI Jjo 3urysnd are SISqUISIA @

PaseaIdul 9q P[NOYs
JuswaAoId W aIniny Jo sajer Y3 10J suonedadxs
9} pUe “I93UO[ SAI] O3 SNUIIUOD SIIT}IY &
PII9MO] 9q 0} Padu
yimoi8 1jo1hed pajdslord pue uoneryur s8dem jualIiny) «

pauwInsse AJJUaLIND Uel]} J9MO] 3] 0}
AT9¥I[ 1€ SUIN}DI JUSWIISIAUL pUe UOTe[JUI 30LId a1ning «

o

S[oAd] TeoLI0)sTy 03 pareduwiod passaxddns
9q 0} 9NUIUO0D 0} AJINI] YIMOI3 DTWOU0I 2INing @




SUD h

(sanryiqesip 19may) surajed Ajifiqesip o3 syusuagsnlpe [ewg  «
SUOIJEPUSWIWOIJY IOUTN @

sdnoi3 jsowr 10 (1991€0 SUp{IOM PUBIX3) JUSWIBIRAI Jo AJiqeqoid aseardaq  «

Ajreorjoads wayy
10§ 9%,06°7 Sursn puawiwodal os ‘sonyderSouwap jusrind uo paseq passaiddns azour usas aq 03 yoaloxd sroyoeay -

"sxaydea], 3dadxa sdnoid e 105 9,00°¢ 03 93er Yymoi8 foided feurwou 1amo|  «

pagdueypun st 9,00 Jo aseandur pajadxs [eurwou jeyy os
%S¢0 4q yusuodwod uonowrord pue juaw fenpralpur oy SUISESIOUL PUSLIUIOIDI ‘AJT[0 ] 3181 PUE 4 SYHIA 104

[eIoUoD) SYHIN
pue ‘sa3pn( ‘sroypea], ‘seadojdury 93eig 103 1931ed S, [ENPIAIPUL U I9AO S3SLIIOUT ATe[es papadxe Ui surpap BN -

sofess Arepes jo uontod uogowoid pue juzow [enprarpur o3 saSueyd [ews SeN <
SUOJEPUIUWILIODIY IJRISPOIN @

(Teurwou 9%,00°£) %0S'¥ 0% %S/ ¥ woy uondumsse wimjax JusunsaAul [eal JULISMO[ I9PISU0T) ¢
dgS1 8y 103 suondunsse uonoapa pue ‘dnayewr Ajnuey ‘eerrew maN <
sa[eds uondafoid pue safqe; Jusdal axow o3 suondwnsse Lyeyow syepdn 4
AAXumHN agwwgﬂmou u@Zv %0€°C 03 %0V ¢ WIOJJ e[NULIOY B[O IdD U@uuwhmxw SI9MO]
%00°€ 01 %67 ¢ woty uondumsse uopeyur adem [EUIUOU SI9MO]
%SGT £ 0} %05 £ wo1j uonduunsse UInjax JUSUISIAUL [EUILUOU SIOMOT] -
%08G°T 01 %SG/ 7 wolj uondwnsse uonejur MO

SUOHEPUSWIWOINY Iofe]\] @

SUOT}EPUWIUIOIIY] JO Arewruung @



SUD w

(aye1 \ymoid 108pnq) ajer Yymoi3 [[o1he] <

suonydurnsse aseaIdurI Arefeg «

syuounsnipy 3UIAT] JO 3S0D) <
uonidurnsse wInjal JUSUWISIAU]J «
;30 yuawrdoraaap ay3 syoedur 31 Inq
“UoTjeN[eA TeLIenjoe ay} Ul A[}0a11p pasn jou sI (1esi
19d 0,6/ 7 A[}Ua1INd) 9jel UONL[JUI pawINsse Ay [ ¢

T R

uoneyul @



%/2°C Ud3q sey siedh Gz 1sed Joj adesany 6

aseasoul ‘Bay JA-gm

9102-210¢ 1102-200¢ 9002-200¢ 1002-2661 9661-2661 1661-1861 9861-2861

%00°0

r %050

- %00°L

- %0G'

%9¢€" 4

T

%00°¢

%922 %8l'e

- %08°2

%69°C

I %00°¢

%62°€ %05°C

F %00¥

%05y

%ES Y

%00°G

L€ Jaquisoa Buipu3 sabelany Jesp-aald ‘N-1dD
uoiepu| jenuuy abeiany

UOT}eJU] [edLIO)SI]



SUD g

spuog Jed X ~(¢ uonepguy pANfd ] s spuog 1ea4-7 uopepuj paajdw] — —

910T ST0T ¥vIOCT €10T TIOT I10T OTI0T 600T 800T LOOZ 900T S00T 00T €007
uep uef uef ugpf ugf uUel Wef Uef WUep WL uUep uep uep ugp

.:g:uw:__:~._~_:_n_.___.:__—:’_:—___::n_:_:‘_‘—:_.N____mh—wnua_n—__:.__:w».b—____::~_:_mhu__uznm_"_:__n_._~m_w_—w:_::~y:.__.M_____——_.::—_:_:—_ ce.e
050

iy .
.. 001

8 % .
i 7 0’1

LS Y 4
V/\(& A I
‘ > 002

0s°7

00°¢

0S°'€
1ue puog Ainseau) sn - uoniepu) paijduwy a4

SuoTe3dadxXy J93ICN puog




SUD "

9, 0S'T -%S ' ST d3uel 9[qeuoseay «
SO)eUlI}Sd
I9}SeD310] [eu0Issajoid pue sjuejnsuod JUsWSIAUL 0} I3S0[D) <
1o IewW puoq 9y} Ul pajoadxa S[oAI[ 03 I9SO[D) <«
S[9A[ JUIIAI 0} IS0 <
9,05 Z 03 uondumnsse S1Y} SULIDMO] PUSUWWIODAT 9IM
‘SanTeA IoMO[ UaAd 03 Jutod prnod syutod ejep [eI9A9S I[IYM
(1234 1) 9 G1°C :SI9)SEIII0J [EUOISSIJOI ] «
(1894 O€) %9T T-(1894 (07) %00°C :SALNSEDI], ) [EUTWON "SA ST,
(s1eaA oM} 3s€[ 9] JO
yoea 9,1°0 Aq PaIaMO]) 9%,09°7 :3oday] s,991sni], AJLIMdIG [BI0G 9107 <
%SCCVOd -
98T - %0’ :SWLI JUDUIISIAU] «
SIO}edIPUIL [EI9AS J& PIOO] I\

UOI}ePUWIWIOIIY



[4)
mm.o saakopdwg are3g 105 109G uondwinssy juariny)

UOLJR[JU]  SaseaIdy]

V10D adem Axereg [ERINEN|
Jua3unuo) UoHpepU]  [eISUSY) [ENPIATPUJ JUSUWIISSAUT

%000
%00°1
%00°C
%00°¢
%00Y
wSLY = %00°S
- %009
- %004
%<4 L oo/00°Q

UOHR[JU] M %0z 0 =

peaidg

SUO[IdWNSSE DTUIOU09 O30 _
10§ 320[q BUIp[INg Is11 3Y3 ST UOHR[FUL



3
mmmu saakorduig ayesg 103 390G uondwnssy pasodoid

uone[Ju]  SaseaIdUu]

V10D adem Axefeg wInjoy
Jua8unuo) Uone[JU]  [eIOUdS) [eNPIAIPUJ JUSWIISSAU]

— %000
o B o001
%00
%00°€
- %007
- 9%,00'
- %009
- %00'Z
- 9%00'8

UOTJR[JUJ M %ST0 o
%ST'T

peaidg

%00°¢

%SCE

%SLF

%ST'L

suondwnsse DIUOU0dd 110
31y} 10J SaNJeA eUrou 3y} SIaMo[ ‘J[nejap
Aq “‘vonpdwnsse uorjeyur sy 3uisearda




SUOD "

orjoprod JUSUIISIAUL
oy} Aq peonpoid suinjax pagadxe ay) Jo AN[1R[OA JU3 JUNODOE OJuT XL

sasuadxa pajeras ued pue ‘wmngax
Jo sajel [ea1 ‘uonefyul pajoadxe s3oayjal je yoeoxdde spoiq Surprng e sz

suorjeidadxa josrew ejrded oruwrouods :Ajpuerodwr 3sopN -

uonedo[[e 19sse 19318} NS <

s199d yym uostredwion «

SduUewWIoJIad JUSUWSIAUL [eILIOISTE] «

'SI9PISU0D ey} ssadold e 3ursn pajdoas st uonpdwnssy e
(%G 2°% J0 uInjai1 [ea1) uonduwinsse

UOT}e[JUI 9,G/ ¢ © UO paseq 9,06’/ st uondwnsse juaiiny) e

yurod o13uis e
}09[9s 3snul Arenjoe ‘“Iemsue ,1031100,, S[3UIS OU 9q AeWI 919y} S[IYM, <

¢ 9pPIIS uo GOﬁQESmmG o[qeuoseal JO UONIULJop 939G «
do[deuoseal 9q P[NoYs pajdalas GOEQESmm@ oYL ®

SSID0IJ MOIIAIY _
uondwnssy WINjoy JUaWSaAU]



o

wInjay %, WINIY %/ WIN}oy %9

SuOnNqLIUO)) M

e i
a | T
L e

il

s3urureq

; 0
i i
F i Ay
. . . L
. o L .

n

S}IJoUdg JO 988JUIIDJ

.
i
.

i

¢3urpuny uoisuad joeduur s1y; so




SO o
94,0S" £ 3 dA0qE ST 1] 0S £T0T Ul (LLAL WIn}ay
o 7’9 :93e1aae dIPW0as 1edk-(7
9107 ‘0¢ oun[ Surpua 1eaA [eds1J |oea 10 PIINSLIW dIe SUIN}AY

G661 2oUIS sieaj 0T 15e1 sieaj G 1sel uin}ay JIBaA 1

%05°L

(39N]) SUINIOY 193IeIA JO AI0ISTH o8



SUO aseqeyeq] suelq d1qnd £10g 2omog

1107 = L10C-910C =
Jeydy
40 %058 %ST8 %SLL %STL %00'L *oo L mojeg
-I1 - %0
%0T
- %St
- %0Z
%S2 ..OM
d
! %0E
\ %SE
Hm.wmm_ Ew,ﬁdu sor
%ey
CO_unE:mm< Winjoy JualsaAy] - eeq pund dlqnd

5422 03 U0stivduio
uondwnssy UInjoy JUaUI}SaAU]



81

mmmu SUFUOW g }Se[ 3} Ul SaIpn)s aduaLIadxe paurioyrad
aARY ey} SWa)SAg woiy uone[rdwod ayy St saipnys dxg juaoay

soipnig dxg ueody w1107  L10T-910T =

ey

10 %058 %ST'8 %008 %SL°L 9%0S°L %ST'L %00°L

%st
X

X

2

%52
%0€E
%SE
X
- %sp
- %08

uondwnssy uIN}ay JUaWlsaAu| - ejeq pund dlqnd

S122J 03 UOSLAVAULOD)
uonjduwnssy uwinjay JUSUWIISOAU] |



SO

61

%SC’L
%SC'L
%SC'L
%SC'L
%SC'L
%SCL
%SC'L
%0C°L
%0¢C°L
%00°L

Sd3id ewoyepo

saaAo|dw3 jooyods elueajAsuuad

siaydes] ejulojljed

9lels opesojo)

SY euljoie) yinos

Aloinquiuoduop yein

s99Ao|dw3] a1e15 pue siaydoea] euljoled YLON
Aroanquiuodouop yein

W3ISAS JUBWBLILAY UISUOISIAN

SY3 |B207 1@ 31e1S AN

%00°L
%00°L
%00°L
%00°L
%00°L
%069
%889
%SL9
%SL9
%059

sooAojdw3 aiels euelsino
143d eluiojije)d

SY3 llemeH

Wa)SAS JuaWalay eluISIIA
SH3 A31D YO\ MaN

SY3S MddBUUo)

Jayoea] pue ajeis aulen
Sy3 Ayoniuay

SY [edpiunip sexa

Sd3d e1o3eq yinos

uin}ay pawnssy

aweu uejd

uinl}ay pauwnssy

aweu ue|d

$9}e}S 1910 0] SAZUBL JUIY g




T

SUO g

vOd «
IDIDN <
ue3IoN J H
UOT[AIN ANE €
:SUIIT] SUTINSUOD JUSWIISIAUL
Suimoroy ayy Aq padoresap suonduwnsse winjox
1oxewW Tejided /107 PUe UOTJedO] e JUSUW}SIAUL }931e)
s S Sursn pado[aaap aq [[Im SUINal [eal pajoslor] e

/

— suonpdwnssy 19 IeN Eﬁ@mu




SUOD

Yyse)
uinlay anjosqy
awoodu| paxi4 |

U01193910.4d uoile|ju| @

1950 JISIY SIs) =

YIMOID) S1eALld
Auinb3 jeqo|5 m

OIJOJ}IO ] wmm.ﬂ@rﬁ JULIIND)

| X4




SUD i

(9SS Jo uanyas [ear) uondurnsse UORRHIUL 90§ © UO Paseq %60’ Uddq aAeY P[NOM @
9GS JO U1 [eax) uonduwmnsse UOHRIUL %G/ T € UO Paseq %g¢"/ JO uinjal unodwod uerpawl e pdNpolJ @
% } I [FUT % Paseq %E'L} p p paonp

%U0S'T %00 | %062 ysoo
F3 4 %EL6 %EE'S uinjsy sinjosqy U0 05101d AJIIDICA
%EY'E %0y %05°E awioou| pexid O
P — s SRR S
%EVE %009 %G9 Sdit
%EE9 %CT 6 %UCLS BINLONASDIU| 8I0D)
UoIjO8}01d UOKDU|
%&P'S %00ZL %019 8]D}53 |DBY 8I0D
%6L'C %0951 %08'¢ suooT3UDg
%859 %008t %067 Buimojjo4 pual] OIPWaISAS
UoiO9j0Id SisUD
%1’ %0081 %05 ¥ uoyLIng AInsosy
%EC? 0S| %0E" ¢ #p8id 8o Alld
%EC'9 U0ES | %084 piew YbH
e 85D oo
%UEY"/ %00ST %06°6 S1N}ONYSOLU| PlOl YBIH
P e = e e
%BLS %00'0T %0k’ DIERL
%8E'8 %080 %01'0L §pPaiD 8§D Alld JYysiunpioddo ;
%8E'Q %08'0T %0101 5|DJ5] |DOY BI0D-UON ; UiMmols) a1 alld
%000l %00'9T %0921 AlND3 BjoAUd ;
*UYT'8 %00 LT %00°01 Apnb3 $NUON Ainb3 sNUON
%292 %0581 %006 Agnbasn Ajinb3 s
winjay uoyDIASQ wniay }
punodwos pIDPUDYS SyowYUY pojepow sjossy sassp{D-qns sassp|D oib3jbijs

wingay 3 sy Pojoadx3z IDSA-0L
%472 1O UOKTWINSSY UOHD|UI SYO Bulsn

Apmig 1/V SVOd WOl g



uondwinsse UOIEUI %057 UO paseq aAoge Ssiaquiny

€C
%IV ¥ JO uIN1ay jeay paldadx3 adesany

Yv'LS %6'vS %S°CS %8L'8 %SL'L %EL9 8
%CCS %S 6v %6'9% %91°8 %0C L %ST9 L
%6°61 %9°Ly %Sy %808 %669 %06°S 9
%C°0S %9'Ly %6ty %86°L %20°L %909 S
%¢£°0S %S'LY %Lty %¢E6°L %¢E0°L %E1°9 v
%19 %Sty %01V %09°L %299 %59°6 ¢
%S v %L 1t %0°6¢ %lyL %S9 %¢€9°¢ (4
V4% %0°0¥ %L’LE %STL %I1C9 %81°S I

SUINIaY Pajdadxy Jo uonnqrisi(y




SUO .

(o4 FS P JO WINJI [edI Paadxa) 9,049 JO UINIaI pajoadxa ue
sonpoid prnom yorym ‘o491 g St uonedadxs uoneyur s AoAIns ay] <«

uonpduwnsse UOTIEJUL 9,()G " © UO paseq e

UOZLIOY dWI} T84 ()] B I9A0

o, F0°Z St winja1 punoduwod pajdadxs ay} AdAIns 9y} WoOIj
j[nsar a8eI1aAe oY} pue uonedo[e }931e} S SYH U0 paseqd e
$901N0S g7 Jo uoneidwo) «

sTeuorssajoid jusunsaaut Jo £oaIns ur papraoid
UOT}RULIOJUL UO Paseq SUIN}al pajoadxa ay} paje[nded sp\

A9AING SUOZIIOH ¢



SUD

%CC L=%0E"0 + %69 JO UInja1 pajdadxae ue sadnpoi]

Ncom.o Burppe Aq uinjai jo dyer 391y
MSLI U3 UL SdUaIayIp ayj 10y suondunsse joxrew [ejded ai) pajsnipe saey am ‘SUOZLION
OWIN} JUSISJJIP 19A0 JUBISuod surewal wniwald Ysir ay jey) uondwnsse ue Sunjey

%68'C sem plaIh Ainseai] g uodnod oxoz 1eak-g1 o ‘erep swres ay uQ

%EETY = %65 C SS3] %69 ST uonedadxe winjar s8eraAe JUaLIND 3y} o wnrwaid ysi
parjdwut mﬁ\msﬁ\ﬁvmm.mmmﬁgm&?smmmﬁmDsoasonvoumNHmw%-oHmﬁxumsﬁwCOm<

wnpwaid
SSLL & pue 53l 91)-3sL a1} Jo dn spewr st uesw d1owoad papadxe aderaae 9,769 oYL

siseq dnoi3 uado ue uo spew aq [Im
juswiAed jyaunq pajunodsIp-jsarejur a8esaAe Sy} [UN S JO JUNOWE Y ST SIY] <

s1ea4 QT ST Wa)sAG ay Jo uoneinp aderane ayJ,

SUOZI1IQY W}
Teah ()[-G SABY SR} NSU0D JUaUSaAUL ay3 Aq papraoid suondwnsse }odrew [ejided ay]

o4




SUO .

s1eak 931} Ul pa[npayds SI Apnjs adusLIadxa xau ay], ¢

0,00’ Z O} 2AOW € IdPISU0D p[noys Aay) Afiqeqoid (sieak

0T 3XaU 3} I9A0 I9MO]) 9%0G € YIIM d[gelrojurodun st preod 9y} J| «
0/,00°Z O} 9AOW € IdPISU0D P[Noys A3y}

‘QuIr} 10§ opeul syusunsnipe ay} YIm S[qeiIojuodun st preoq a3 J] <
0/ G’/ SUTPaadXd
10 Suneaw jo Aiqeqoid o406 e YIm ‘STeaA g 3XaU U} I9A0

0, 7T/ JO Ueauw dLawioad ay) o3 renba Ajeyewurxoxdde st 9,67/ 9, «

0,G7" £ Surpasoxe 10 Suneaw jo Aiqeqoid 9,6 9% € Yim ‘s1edl
0T 3X9U 3} I9A0 9,769 JO UBdW JLIIDWO033 9} 9A0qe ST %G/ YT, -

0,6/ F ye uonduwnsse UImjaI (ear pajoadxa ay} 9AeI[ PINOM % GT / <«
0,GZ"Z 03 3sed] Je 0} uonduwnsse
UINJaI JUSWIISIAUL 3} SUISLIIIIP SPUWUIOIAI GO @

UOT}ePUSWILIOdY ,ATENPY ¢



SUO “

sdays oyur paysnd st azow se yusuodwos uojoword
pue JLISW [eNPIATPUL 3} I9MO] a3 ‘S[npayds dags ayy 103uo ay3 AqpesrdAT,

9DIAIDS
uo paseq a[npayds dajs e snid uonjowoad pue juow [enprarpur
103 yusuodwod e snid JMD S[ENPIAIPU] 10§ 9[edS ATefeg -
(%050 + %0G"C) uoneFuI 03 d3urYD I93Je %00"E
(%05°0 + %SL'T) %ST € Apuaimn)
porrad Surpuny suruwiajep pue yymois anuaaaz 3sloxd o3 pasn
1osuodg ue[J a9y} Jo
AM013 393pn( [[e1aA0 sjuasaidar osfe Awouods [ersus$ sy ur
3Mmo13 a3em Teax snid uoneryuy ((]pD) uogepul 3Sep) [RISURD) <

UOTJe[JUI 0} P3L} pue JUBISISUOD 9] P[NOYS A ], <«
sadem
3unpsloxd 103 suondumsse 103 yoeoxdde yporq Suipyng e

mzoﬂgﬁsmmmw mmmg



8¢

|dD ut 83ueyd MVN ul 33ueyo @
TS6T 9dUIS SIE9A OE1SeT  SIBdAQTISE]  SIE3A QT Ise]
- %000
- %00T
o
P
L %007 ®
(3]
>
co:mzi m
an0qe %190 L %00t B
o
Q
®
- %007 ©
uoneyul uoinejjuj snsIan sadep ul aguey) jeuonleN | %00°S
anoqe %T0'T °

so1ISTIR)G TeuUoneN g



SUO N

uonejju| m AuAndnpoud jesausn @

UOII0WO4d pue BN ‘ANAIINPOLd [eNPIAIPU| & 3|npayds dais saahojdw3 jesauan) g

9IINIDS JO SIed)

+G¢ €C T¢ 6T (LT ST €T 1IT 6 L S € T

- T _ N AX.0.0
%SL'T #0T »
%0'C £
%0S°0 %0 §
o %0°¢ Q
. Q
%SC0 %0t <
=)
0O
%0°'S @
7]
%09 ®

s@aAo|dw] a3e3s 404 uoidwinssy 1uaLIND %0°L

sfenprarpuy &
103 suondumssy jo amjonng’



mMmO Apuasayp %

painquisip 1snf si uianied ayl (%0 ¥ Xoidde) J3a.ed 419yl J9A0 asealdul
a8eJane swes ay} aaey |im sdnous yloq ‘suonndwnsse pasodoud Japun

sioyoeal m SadAoidw3 a1e1S
NI

0€-9¢ S¢-1¢ 0¢-91 ST-11 0t1-9 S-¢

%00°0
%00'T
%00
%00°€
%00t 93
%00°S
%00°9
%00°L

- %00'8
321A19G Aq saseasdu| Asejes jenplaipu) 93elany L %006

Sesony

9sealdu|

s1edx (T 3se] 103 oyradg 1aquisIN TISIH |



SUOD , g

IdD® soaAojdw3 a1e1S m
JB9A |edsi

910¢ ST0C vT0C €TOC ZT0C TT0C 0OTOZ 600C 800C L0OT
- %0°¢-

%0°1-
%00
%01
%0°C
%0°€
%0V
%0°S
- %09

%69°0 :UOlIB|JU| BAOQY 3SEadU| d5RIaNY
%69'T :uollejjuj agesony

%8¢ :9seaudu| agesany

SIed) 9 1SeT

aseasdu| Asejes jenuuy

%EC'T -uoll_jju| BAOQY dseadu| 93elany
%t L T -uolejju| a8elsany

%.46°7 :95eatdu| I8esany

'SIRIA IV

(9T0TAA-L0OTAA Pred satrefeg ut afuey) [enuuy)
Jedx TedSL]

Aq s1aquIBIA 301AIaG Su0 :@dustadXxy TSYT



mmo &mm> m\amm_ xmm.o*wm
%00 %ST'E %00°€ %ST'E UIUWON PIPUIML
%05°T %SL'0 %05°0 %SL'0

%80°C %S8°0 %LY°0 *0EC'T

%SC'1 %SL°0 %SL°0 %SL°0
%SL'C %SLC %SLC %SLC
%00t %05°€ %05°€ %05°€

1ZEDED) , ~sdahojdw3
48d SHAN mmu_z &mcumm.r muEm
. ,@oqg .

:osmasmmm [eunuou
0} a8ueyp OU puUSWIWOII ‘sise [ear e uo uondwmsse Jupedino usaq aaey IR SAAN @

3seaIdUl IAISS U0 SULIDMO] PUSUIWIODAI
08 ‘201A19S JO s1eak (T 3511 a3 Surnp sdays ayy ojur paysnd $sLIIDUL SIOW JARY SIOUPEI], @

Tea1) adusLIad X 03 9SO U] dARY 101U}/11 seogy SUORdWNSSe JUILIND ‘[[eIdAQ),

dyyadg IaqUIBIA [NSHA




SUO w *

yuowaaoxdwir Jo sajes arnny SururuIaap I0J ANTIQIPaID SS9 nq
‘A31A93U0] JUBIIND 3ururuLIa}ap 103 Anqiqrpann Tenaed sey 1S <
sjynsa1 ayj 03 Ajdde ued Arenjoe
U} AJ[IQIPaId Yonuwr MOY S93ejdIp Bjep Jo junowe syl e

aIniny
U} ur dA01dwir 03 anuTIU0D [[IMm Aduepadxa 3y yey; uondwnssy <

uonpdurnsse
s1y} 0} Yoeordde [euonjerousS e asn Apeaife ap\ e

SUOISIDIP 2A1I3[qns
9IOW Se [[oM Sk ‘ejep a3 Ul spualj SUTAIapun ayj uo juapuadap Ajiaesy -

{IMINJ Y} Ul pajdadxa st A31aa3uo] ur Jusuasorduir Jeyp, «
ejep [enjoe uo juopuadap ATIAesr] -
¢3urA1] AU syuejrnuue are 3Uo] MOH <«

:SUOISIDAP OM] IeUI
ysnw Arenjoe ay ‘uondwnsse A31asa8uor ayz Sumies Uy e

AJITe3I0W JUSWIAIT}SI-1SO ] g



mm v sypoday So1SIIEIS [BHA [EUOHEN :30IN0S ve

o[ewd,{-s- S[CN -+

GI0Z 0I0C S00C 000C S661 0661 G861 0861 GL6LT 0461 5961

| | | i | | | L | | | -

1 8TL [ 001
- 0¢l

- 0°0¢

- 0'9¢

G9 93y wioay - uonerndog _
G TeIauan) ayj I0J Aoueidadxy oI




S01SIIVIS [VILA [VUOUDN WO vIvp 2009y ae

CLLOSL) |V8L-TLL

s'6.~v's.[ilj 0-08-5"6. [{llc 18-08 [Ji}:puaF

a1elg Aq Adueidadxy of1




SUO

U]

(6'64) PUe[S] 9pouy

(g3i1q WoIj s1edd ur painseaur)

are1g Aq Aoueydadxy 917 |

I

f

I

f

9¢

| ¥4
L
174
24
V4
9L
LL
82
64
08
18
8



SO

uondwmssy dpeig Juarm) [ 910Z-010T [ENPY M@

IOYDeI], S[ewd,] JIIYDRI [CJA [LIOUIS) J[PWd] [BIIUIL) BN

| |

€81 761 —

60z 80T R
LT SIz
ver | T€T ¢ u

G9 93y JuaLIN)) woJj s1esax ur Adueipadxy ajr] adereay

AJT[e}IOIN JUSWIAINAY IS0 ] o

L€

09

0°0L
0°<L
0°0¢
0°<¢
0°0¢




8¢
mm“ v sajeas uoiafoid dIA paystiqnd Ajzuadal 150w ay3 JO sanjeA ajewny|n ay Sunjel Ag paieasd 3jeds e st diN-N

a|qe] woisn)

9A0(QY 9yl JO 2UO0 jJO jueliep

9|eas woisn) (4ejjod anjg) mo1
(Vv 9|eds) moq (lewJoN) wnipsN
(dW-N) Wnipa (4eJ10d 21yM) Y3iH

:s9|qe] ¥10<¢ dd

(gg 91eas) ysiH

suonnduwinsse
Ayrerrowr yuswaInai-}sod 10y suond(



SO *

WA 291 €61 gst . Tl 0L
v'1e 0°0¢ 0'6T 61 8'0¢ 59
Lse Oke @ 6C8¢ = £g¢ | dpe || g9

881 08T LT . Sel 0L
6'CC 0°¢cc 1'1c S'1¢ [ 4 99

sajewa

sreax ur Aduejpadxy a1 Surureway :s9[qey. |
paysIqn sa sduauadxy 1YSYH (e




SUO ”

Apn3s aduatiadxa arming e
ur ayepdn a81e] 1ayjoue saey 03 SurAey JO NSLI U} SAYSIUTWIP A[jear) <

ssad01d uoryenyea ayj ur aq pynom aWi} 1240 JuauwaA0Id W JUSISISUOD
pue [enpeid e yoeordde uonosloxd reuoryersuad ANy styl YIpA <
yuswaaoxdurr Ljreyrowr axnyng 30afoxd 03 yoeordde reuorjersuss
A[[NJ € 3sn 0} NUTIUO0D [YSYH SUIPUSUWILIOIL JIE I\ @

(wnipawr) JA-] SUIpUSWIWOdaT
are am ‘uondurnsse juawaroidwr pajosford ayy 107 e

yueunsnipy re[joD) ang :sIaydea]-UoN d[eJN <«
Sa[qeL FT0Z-JY dsed :SIaydea] -UON] S[eurd] -
sa[ewd,] pue SI[eJA 10J Juaunsnlpy Ie[[oD) UM SIdYDe], -

sarge} $10Z- paystqnd A3usdar jsowr
3} JO SIUBLIRA 0} 9[qe} AJI[elIow aseq ay} Surjepdn puswiwioddy e

o[qe], oseq ¢
— AJ[EHIOIA] JUSWIDIT}DI-}SO]



SUO .

S9INSO[ISIP TedURUL UI pue s3ssad01d ano ur juaredsuern; Sureg «
SNje}s papuny o, (g SAIIYde 0} dWerjawr} payadxy «

Ieak yoes DIV IPY) oW dARY
RISYH ut s12dofdwa Sunedionied jeyy ajeys Ajrenyoey o3 ajqe Sureg -

1oAe[ uonezRIOWE VST 981e] JUaLIND 3y} U0 poriad Pasop ay[ «
:S9A13D3lq
DI39}e1}S JULLIND JoY30 Jredwir J0U S30P JNq ‘9A0qE SUIIDUOD
O} S3SSAIPPE Jey} ASaje)s aaneuId)e ue papiaoid srey apy e

STedA ()[-G XaU dy}
1210 Afrenadss ‘0,6z / ay3 Sutasiyoe jo Ljiqeqoid “1amof 10 ‘0,06 oYL «

0C0CAd 10} suonngrIjuod ayj uo SUonjepuswIuIodo oy} JO ﬁumnﬁaw o], «
PODIOA SUIadUO0D 0M] U] dARY I3} ‘0707 Ul

sajel uonnqriuod uo pedur ayj JuTpnpUI ‘03e[NoIn

0} ue3aq Apnjys aousrradxa a3 Jo S} NSal JeIp 9y} SV e

ASdre11G 3UTpUn,] SATIRUIAY Y



SUO ’

%599°CC %50°0¢ %E8 L1 id SHIW
%L0 Sl %86 €1 %9L°C1 us9 SHIN
%CC LT %E8°G¢ %¥0° ¢ si9ydea]

%00 6¢ %LL LT %11°9¢ saaAojdw] 81e1S

uLId) 310YsS
a1 I19A0 SjUSWAIMbaI UORNLIFUOD ISBIIDUT PINOM ST} ‘Jnejop Aq ToAOMOH -

sorreuads J[e ur uondwnsse ayy Suraamyoe Jo Ajjiqeqoid Y3 SaseIDUL ST,

-uonyduimsse ayj
Suraayoe jo Ayiqeqoid ayy asearour 03 Aem 383
a3 st uonpdumsse WwInjaI JUsaWISaAUL 9y} SULISMO] @

%m @M@HHW JATIEU H@ua~<



SO ’

Ted4 191e[ e Ul S.Ie[[Op 310U 3JNCLIIUOD 0} IARY [[IM OS ‘PILISJap
stjuawAed o) qeak yoes 93kl JUNOISIP AY) e SNIIIE [[IM 1S9JU] -

EV0C-YZ02Ad ‘TV0ZAA-£20ZAd ‘TY0ZAd-Z220ZAd
'070ZAd-TZ0ZAA 19A0 S3[NPaYIs UONBZIIIOWE [ENPIAIPUI
¥ dnyas pue sired § oyur Tyyn 9y ds Usay} pue 0zZ0ZAA

Ul 150D [eULIOU Ul 3SeaJdul a3 9Z1udodal A[nj :ojdwexy e
a1ninj ay3 ut syutod JUaIHIPp Je Jled [enpialpul
Joes Jo uonezn.oure ayy 1.1els pue syted sydnnuw ojur

TVV( Ul dseauour siy) 31[ds o3 aq pinom £3aens reuondo uy e

6E0ZAd - 0Z0ZAd poriad
1834 07 9y J19A0 suonduwnsse mau 9y} Wo.j TYY() Ul 9Sea.oul

9] 9ZN.IOWE U] pue )ZOZA Ul 3S0I [BULIOU Ul 9SBa.IIUl
93 9zrugdodau A[[nj pnom Ad1jod urpunj Jua.Lind ayJ e

R

3urra33e1g :A3a1e1)g SATIRLLIDY Y



PR b

SUOD "

*039 ‘g1 ST pIIYl ‘6T ST puodas ng Q¢ st I9Ae] 3811 «
Ied4 auo dn ypeq
syep papunj o,08 2y} ysnd o3 siake] parad3ess auj3
10} POLIdd UOT}eZI}I0We J]) PISLaII3P OS[e JALY I\ ©

s1eak 9ATj 9y} JO Yoea 1920 Joeduwur ajer uonngrijuod
[9A3[ B 9}eaID 0} PALILA SI I9A®[ S,1ed4 |de? JO
Junowre a3 a1ayMm yoeoidde ue pajenuiioy asey ap) @

T34 e AQ doeq 93ep papuny 9,08
pajadxa ayj ysnd pnom A3s1e13s ay3 ‘uonippe Ul e

¥c0C — 1¢0C U!
uzayred Surseardur ue Aq PaMOI[oF ‘0Z0g Ut 1oedwir mof

A10A aney pnom arduwrexs payrdurs ‘snomaid ayJ, e

e S e

uo joedwy pue UoTU30d3Y JO UIdHE]



mmo gy

%[ @ suondwnssy MoN E  1UaLIN) @

> D D LD
SO G S AR R &
Y I G

S
& W

& S
I R

%S
%01
%ST

%0¢

I

 %8LT b %ST

- %0¢

IO INejo(] 'sajey Uonnqrauoy) g
IsAe uoneznpiowy pajslor] @




mmw 1509 |ewiou uj 38ueyd 01 aNP OZTOTAL Ul @Se31Ul %TT'0 W
YZOTAd B ETOCAd® TTOCAd® TTOTAd® OZOZAd® UdLUND
P I T R A N NN 4 O
& & L &S E® ®
| _ _ M _ n _ o go
%S
%01
%ST
%0¢
xme.oxmwoxmm.o - %S¢
- %0¢

:1eaA yoea paziugooral aseasdu)

I9Ae] uonjezIIOWY Pajdalor]

pa1o85eIg TSajey UORNGMU0) 4



mmw 8ulia38els a1ed [9A3] YUM OLIBUDIS 9%/ BU] UO PIseq SAOGe SIaquIny

%9L°0 %9L°0 %9L°0 %9L°0 %91°C id SH3IN
%CS°0 %S0 %S0 %S0 %95 0 us9 SHIN
%VL0 %VL°0 %V.L°0 %VL0 %V.L0 siaydea]

soahojdw3
%69 0 %69°0 %690 %690 %690 9}els

:soduep uonduwnsse o3

9NP SISLAIDUT d)el UOHNJLIIU0D Jo wided Surmoroy ay3 sonpoid pue

uondwnsse ay} 3urasnyoe jo Afiqeqoid oy aseanur pnom 1233e)s
dldurexs oy} ypm uondumsse uInjar jusunsaaur oMoy e SuruIquiod) e

UOT}RUIqUIO) :AS9)eI}G 9AIIRUIdY 8
[JeuIquio;) S 9Al IV




1174
mmw 1ea4 yoes uondwmsse 03 [enbs uInja1 jusunsaaul [enjoe pue 1824 oed oW DV SOWNSSY o

1933e15 Ym 9,/ m:o‘umﬁsmmdﬂ MIN] ——

9,672 suondunssy maN --- (uondumsse 9,¢ /) uondsfoid 91(g -+

9¢0¢ 1e0¢ 9¢0¢ 120¢ 910¢
| | _ _ %0¥
- %09
B - %09
- %04
- %08
(TE0Z) suondwnsse umo 113yl uo paseq - %06
JeaA awes ul %408 Yoeal SolIeuads 3yl ||Iv - o001

- %011

saakordury ayeig :oney papung papsloi] ¢



6V
mmo Tea4 Yyoes Sunp 9,00°Z JO UINJSI JUSULSSAUL [BNOR pUE ILak Uoes Jou DAYV SoWNSSY o

1933e15 YIM 9,/ suondwnssy mapN ———

%ST £ suondumssy maN --- (suopdwnsse mau) uorpsfoxd 91z ------

9€0¢ 1€0¢ 9¢0¢ 1c0¢ 910¢
| ! i | O\ch

- %09
- %09
- %04
- %08

Sw.Jo41adino ol4euads %/ ayl - 9406
‘Ajan1oadsoud 9/ aie suinias [enjoe §|

- %001
- %011

SOLIEUDDS [[B 10J SUIN}dI [ENnjde %L
:saaAo[dwry aje)g :ofey papuny pajoalorg




SUO *

-soryderSowap pue 3dudLIddxs £1()7 UMOW

Surpnour uoryenyeA ay3 Ul PIUTULId}SP 3] [[IM Sd3eX 0Z0T
X [enjoe sy, ‘sayer 0Z0ZAd paslord ayj Surmoys a1e op @
311 UOTINLIFU0D )Z0ZA 93 UI 3q [[ImM Joedwil 3811y o], @

pieog ay} Aq pasoidde

u9aq Apeaife aaey jey} SUOLINGLIJUOd 6TOZA] 93
03 ague e ‘Gunyednnue 10U “SUIPUSUWILIOIII JOU 9T A\ @

suonen[ea feenjoe £10¢ ‘0¢ dun( 3urwoddn
3} UI 9sn 0] apeul 3Uraq a1 SUOJEPUIWIIODDI S ], @




SUO

IS

%95°6¢ S! 011eUdIS 1a33e1S Ul 9jey dlewidn

"uollen|eA /T0Z 9yl Ul PaulwJdlBp 34 ||IM SUOIINGIIIUO)
0Z0T |en3de pue pajelsal 9q JOU [|IM S}NS3J Uoen|eA 9TOZ @YL ‘AJuo aAljeJIsn|jl aJe asay]

UOHIW 9°TOTS | UON[IW T'6ITS | UTOUW 6'60T$ UOTIW T°66 1S junowe Ie[jop pajewnsy ‘o
UOT[IIW 9€L$ TOT[[IW 9¢C/L§ Uor[[Mu 9¢/.§ uoru £9.8 TToaked pajoaloig °q
%08°9¢ %00°6T %LLLT %11°9C T1o1ked jo jusdizg ‘e
uonnqLyuo) paxmbay renuy 0zoz X 4 pasoafoig
%T'ES %T'ES %b'vs %0°9¢ onel pspuny
UOIIIW €L1°C8 | UONMW ¢/1°7S | uoIuwm £90°C$ UOT[[IW 9€6°1$ AI[Iqer] pandde [eLiendr papunjuy)
%L0°6 %L0°6 %198 %6¢5°8 1509 TeurioN
1933e)S /M
%00°L %00°L %ST L
,, ; SpomeN
@) spomeN @ spomely @) spoely pue suondumssy mayy
pue suondumssy | pue suondumssy | pue suondumssy a?.ﬁ
PRpUSUIIOIdY | POPUSUNIOIIY pepuUNIodaYy Hatn
sdakordwy 23e3g

sasAordwy ayeig — peduy renrendy g




SUO

4%

%Y/ LT S! 011eUdS 1938e1S Ul 9ley dlewln

‘uollen|ea £T0OZ Y3 Ul paulwialap 3¢ ||IM SUoIINgLIIUO)
0Z0Z |eEN10B pue pa1elsal 9 10U |[IM S}NS3J uollenjeA 9T0Z 3yl ‘Ajuo aAieslsnyjl ale asay|

VO 7°89Z§ | VO 9'46ZS | UON[IW 9'6LT§ | UON[IW T'EHTS jonoure Je[jop pajewrnsy "2
vor[Iw 780 (1§ | UOI[IW OIS | UON[IW ZZQ'[§ | VO €0I'IS [[o1ded papafoid "q
%8L¥T %IT LT %€£8°ST %0 ¥T [1o1Aed Jo juadI3d e
wonuqIuuoy) ﬁo.ﬁmﬁvom enny 70T A4 pelde m..o.uam
%9'SS %9'SS %6'9$ %E'SS oyes papun g
UOI[[TW R[Q'ES | UOI[IW [Q'ES | VO LEQTS | VO #69°TS AJI[IqeI[ PAUIddE [BLIEIOR PIpUyUr)
%61°8 %61°8 %EL'L %t8'L 1509 [eULION
12838e3§ /M
%00'L %00'L %ST L
, , SPOTHAN
® spopeN @ spomN D SPOWIN | o cnondumssy |- it
pue suondumssy | pue suondumssy | pue suondwmssy ao.
POPUSUIIOIDY | POPUSUIHOIY papuamuoddy ’ S
SIaOEA]

s1oyoea] — pedw] [errenioy




SUO

€4

%0t°'ST S! OlleuddS 1988e3s ul ey ajewnn

"uollenjeA £TQZ 3yl Ul pauiwIdlap 4 [|IM SUOIINGIIIUOD)
0T0T |en3de pue pale)sal 99 JOu ||IM S} NSl uollen|eA 9TOZ dYyl -Ajuo aaiessn|| ale asay)

UOTTIN (' SES TOT[IW 9°6 €S UOT[TIW /'9€S UOI[I §'E€§ junowre Tefjop pajewrysy o
UOI[IIN €978 uot[TIw €979 UOT[[TUI €978 UOI[[TW $9T$ T[o1Aed pajoaiold q
%TE €] %L0"ST %86 €l %9L'T1 T1o14ed jo jusdiad ‘e
uonnqLyuo) pannbay fenuwy 0ZoZ A4 paiesfoig
%07°08 %0Z°08 %00'Z8 %0t 8 oner papunj
UOI[TIT S€TS UOT[TIW R£TS uor[I 112§ uoIIIm 8/ 1§ AJITIqeT] pantdde [eLIende papunguy)
%9¢°6 %9¢€°6 %768 %788 150 [euLioN
123388 /M
%00°L %00°L %ST'L
; = SpPosIN
@ PO @ mwoﬁo«& @ SPOTRIN pue mno,—ﬁmﬁzmmdw e
pue snondumssy | pue suoydumssy | pue suondumssy zo,wb.q
PRPURWIHOONY pPapuaUNUOdY papusuuoday } o
[e1euan SYTN

[eISUD) GYAIN — 1oedw] [eLIENPY




SUO

2]

%€0 €7 S! 0OlIeUIS J933e]1S Ul 3jey alewnyn

‘uollen|eA £T0Z Y3l Ul Paulwialap 4 [|IM SsuolINgLIuo)
0Z0Z |eN12. pue pajelsal 3q Jou ||IM S}NsaJ uolen|eA 9TOZ @yl "Ajuo dA13eaISN||l 9Je 9S8y |

uonE 8123 VoI £ 7T uonmu 8°12$ U 3'61$ UnOure Jefop pIJEUmSH 2
uonmu 601 $ wonmuE 601§ uonmiE 601§ uonmu 111§ floteg pasloig q
%66 61 %59 2T %5002 %e8 L1 foaed Jo Juadiag E
UoHNqIOY) pamnbay ety 0707 L4 parsioid
%01 9L %01 9L %0% 8L %0¢ 08 ones papun,]
UoU G 1§ uonmu G 1§ uonru Ce 1 uonR 0713 Aymieq pansade [ELemoe pIpuigul
Y9 02 %9 0¢ %0F 61 %86 81 1500 WO N
13RI fm
%00°L %00°L %SC L
@ spowe @ spouR @wowen | o, Mwwwgﬁmq o
pue suondwmssy | pue suondumssy | pue suondumssy ﬁu..rEU
papuauRuodIdy] | papuswmuoday | pIapUIMRUOIY
g pue 3aod SYHN

I/d SYFIN — Pedw] [errenpy ¢@




SO

963 963 963 UORNQIQUOT) J3qUIST [enuury e
USHNQIUO.) pamnbay fenuury 0Z0Z X g parexsny]
Yl L1l %0 9171 %oE €61 ONel papung
UOTU 88 - UOH 063~ uonmu 0 1§- AWIqer P3NIITe [eLrer|ae pIpungun
%00 L YSZ L
SPOYIS
@ spoapy @ spomapt pue suondumssy wajr
pue suondumssy | pue suondumssy ’
Ju3Imo
papuswodsy | papuswnueIsy

W] Jgauag JOAAMS JayIeaT

d4S.1 —1oedw] Terendy |

a9




SUD *

19s uonndurnsse juaLINd
ay} 03 pareduwod uaym Ajqiqess arowr apiaoxd
[[IM PUe dUaLIadXxa 2Ining Jo uondI[Jal 19319q
e 9p1aoid SOLIBUSIS 9SaY] JO IIUIID SASI[2( I\ ©

OLIRUDS 9, ()04 Y3 UM
uorPUN(uod Ut sjunowre UorNgrijuod oy3ny ayj
0} ur-aseyd a[qeuoseal e Yjm 3[qerIoJuiod Ik I\ @

%00°Z
10 94, G/ “uondwnsse I9U3I0 YIIM I[eII0JUI0D e
9M ‘SUOT}RPUIUIWIOIDI ISYJO0 INO YIIM PauIquiIo)) @

O S B

SR




SUO “

SILIENIOY JO AWSPEDY UBDLISWY 3y}
Jo spIrepuels uonedyIrens) a3 99w sarrenioe Jurudis [V e
pIeogq spiepueig
[ELIENIOY AU} AQ PaNSST 0IOeIJ JO SpIepuelg [ELIENOY
9U3} yim pue ‘sadrperd pue sadpurid [errenjoe psjdasoe
A[e1aus3 yjrm 2dUBPIOIDE UL PA}ONPUOd Sem APNis U] e




‘ . Gabriel Roeder Smith 8 Company
Consultants & Actuaries

EMPLOYEES’ RETIREMENT SYSTEM OF RHODE ISLAND
ACTUARIAL EXPERIENCE INVESTIGATION
FOR THE SIX-YEAR PERIOD ENDING JUNE 30, 2016



Gabriel Roeder Smith & Company 5605 N. MacArthur Blvd. 469.524.0000 phone
Consultants & Actuaries Suite 870 469.524.0003 fax
Irving, TX 75038-2631 www.gabrielroeder.com

April 7, 2017

Retirement Board
50 Service Avenue, 2nd Floor
Warwick, RI 02886-1021

Subject: Results of 2017 Actuarial Experience Study for ERSRI

Dear Members of the Board:

We are pleased to present our report on the results of the 2017 Actuarial Experience Investigation
Study for the Employees' Retirement System of Rhode Island (ERSRI). It includes a discussion of
recent experience, it presents our recommendations for new actuarial assumptions and methods,
and it provides information about the actuarial impact of these recommendations on the liabilities
and other key actuarial measures. This report contains the results of the experience study for all
groups covered under ERSRI, including State Employees, Teachers, MERS, State Police, State
Judges, and the Teacher Survivor Benefit Plan.

Using the recommended set of actuarial assumptions should present a more accurate portrayal of
ERSRI’s financial condition and should reduce the magnitude of future experience gains and
losses.

This study was conducted in accordance with generally accepted actuarial principles and practices,
and with the Actuarial Standards of Practice issued by the Actuarial Standards Board. The
undersigned meet all of the Qualification Standards of the American Academy of Actuaries. In
addition, the undersigned have extensive experience as retained public sector actuaries for several
large, statewide public retirement systems.

We wish to thank the ERSRI staff for their assistance in providing data for this study.
Respectfully submitted,

Joseph P. Newton, FSA, MAAA, EA Paul T. Wood, ASA, MAAA, FCA

Bradley E. Stewart, ASA, MAAA, EA
J:\3014\2016exp\report\ExpStudyRpt2017.docx
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Section 1 |
Summary of Recommendations

Our recommended changes to the current actuarial assumptions may be summarized as follows:
Economic Assumptions

1. We recommend decreasing the general inflation assumption from 2.75% to 2.50%. This will
bring the assumption closer in line with experience over the last two decades as well as
expectations in the financial market and from professional forecasters.

2. We recommend decreasing the nominal investment return assumption from 7.50% to 7.25%.
Based on a blending of the current capital market assumptions from eight consulting firms, a
7.25% investment return is very close to the median expected geometric return of 7.16% based
on the target asset allocation. Based on the results of the recent asset allocation study by PCA
and the Rhode Island SIC, the median expected return net of all expenses using a 2.50%
inflation assumption was 6.96%. These numbers are also consistent with results using a
collective industry survey of 26 sources, which produced a 7.14% expected return. All three of
these numbers are 10 year numbers while the duration of the liability of ERSRI is a longer time
frame. A relatively small adjustment of 0.1% to 0.3% for difference in timeframe supports the
7.25% recommended assumption under all three sets of analysis above. Please note this
assumption is net of administrative expenses, which are assumed to be 0.11% of plan assets per
annum.

3. Based on recent national, regional, and local trends, we continue to find the real (above price
inflation) general wage growth assumption of 0.50% to be reasonable. This is the portion of
wage growth tied to general productivity increases across all members. Therefore, consistent
with the decrease in inflation, the nominal general wage inflation assumption will decrease
from 3.25% to 3.00% (Inflation + 0.50%). This assumption represents the average increase in
wages in the general Rhode Island, regional, and national economy. It is used to index salaries
for each cohort of new entrants in projections and as a starting block for the individual salary
increase assumptions and for the payroll growth assumption for each System separately to
determine projected amortization schedules of the unfunded liability.

4. The assumed salary increase schedules for individuals include an ultimate component that
begins with the general wage inflation assumption above and may add on additional increases
for individual merit (which would include promotions) and then an additional component for
step rates based on service.

a. For State Employees, we are recommending lowering the ultimate component of the
salary schedules by the same 0.25% as the change in the general wage inflation, but we
are recommending no change to the current 0.25% individual merit and promotion
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component. This creates an assumed salary increase assumption of 3.25% per annum
for longer service members (3.00% GWI plus 0.25%). Over the past decade, members
with 25 years of service have received increases of 2.97%, or 1.23% above the 1.74%
inflation experience. However, much of that was from the first four years of the
experience, after which there was a change to the policy for increases due to longevity.
The last 6 years shows an average increase of 0.69% above inflation. We are also
recommending very small changes to the step-rate component. The net change is an
approximate 0.34% decrease in the average annual salary increase received by the
member over their career (4.57% to 4.23%).

Similarly for Teachers, we are recommending lowering the ultimate component of the
salary schedules by the same 0.25% as the change in the general wage inflation, but in
addition, we are recommending lowering the current 0.25% individual merit and
promotion component down to 0.00%. The Teacher salary experience shows high
salary increases for the first ten years of their career, and then leveling off to a very
consistent and low experience thereafter. Over the past decade, members with more
than 10 years of service have received increases of 2.21%, or 0.47% above the 1.74%
inflation experience. We are recommending no change to the step-rate component.
The net change is an approximate 0.50% decrease in the average annual salary increase
received by the member over their career (4.69% to 4.19%).

For General MERS Employees, the experience and the current assumptions are very
similar to State Employees, and thus we are recommending keeping the same 0.75%
above inflation assumption. This creates an assumed salary increase assumption of
3.25% per annum for longer service members (3.00% GWI plus 0.25%).

For Public Safety Employees, we are recommending an increase from 1.25% above
inflation to 1.50% above inflation for the ultimate component. For this group, the step
rate portion is much shorter (only 3-6 years) and thus there are more across the board
increases and less portioning by service. Combined with the 0.25% decrease in
inflation, the net is no change in the ultimate salary scale. We are also recommending
no change to the step component

5. In conjunction with the reduced general wage inflation assumptions, we are recommending a
reduction in the payroll growth rate assumption from 3.25% to 3.00% for groups except
Teachers:. For Teachers, consistent with the additional 0.25% recommended in the salary scale,
and based on the current demographics for the group, we are recommending a 2.50% payroll
growth rate assumption. Changing the payroll growth assumption has no impact on the
liabilities, but does assume there is lower growth in the future payroll to amortize the UAAL,
which results in an increase in the current contribution requirements.

6. We recommend a decrease in the assumption for the contingent post-retirement benefit
adjustments to be 2.15% per year.
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Mortality Assumptions

7. Since the last material change to the post-retirement mortality tables for non-disabled retirees
in 2011, the longevity experience for the retirees of ERSRI have tracked rather close to the
assumptions for most groups, only recently beginning to show a need for strengthening.
However, the experience for Male Non-Teachers has shown more deviation. In 2014, new
industry standard mortality tables were issued that produced longer longevity expectations
than older tables. In general, the national and local trends through 2011/2012 showed high
rates of improvement compared to past expectations, but there has been a slowing of
improvement since. The recent ERSRI experience is a reasonable match to variants of the
RP-2014 tables and we are recommending updating the assumptions. For the improvement
scale, we are recommending using the ultimate rates of the MP projection scale, which have
stronger improvement factors than the Scale AA currently being used, especially for females,
but are closer to recent experience and future expectations from demographers than the Scale
AA. This change increased contribution rates.

8. We recommend updating the post-retirement mortality tables for disabled retirees to the RP-
2014 tables for disabled lives.

9. We recommend updating the pre-retirement mortality tables for active employees to the RP-
2014 tables.

Other Demographic Assumptions

10. For State Employees, Teachers, and General MERS, we now have three full years of data after
the effective date of RIRSA. The current assumption has a flat percentage for all years once
the member is eligible, except for the first year the member can retire unreduced, which has a
substantially higher rate. The data for all groups shows members during this first year of
eligibility are not electing to retire in the numbers expected by the current assumptions. We
have recommended decreases in this probability during the first year of eligibility. This
change decreased contribution rates.

11. For MERS Police and Fire, both RIRSA and the mediation both made material modifications
to the retirement eligibility conditions. Thus, as of June 30, 2016, there has not been enough
data under a single set of conditions to meaningfully analyze the data. We recommend no
change to the age based rates at his time. Although, we recommend lowering the assumption
that recognizes the demand for members who would have been assumed to retire at an earlier
age under the rules in effect before the enactment RIRSA.

12. For State Employees, General MERS and Police and Fire MERS, we recommend no change to
the rates of termination. For Teachers, we have made very minor changes during the first few
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years of the member’s career. This change will have a slightly negative impact on liabilities
and contribution rates.

13. In general, the numbers of members becoming disabled has been declining. We recommend
slightly modifying the rates of disability for most groups based on the experience of the
individual group.

14. We recommend no change to the current marriage assumption and spousal age difference.

15. For the Teacher Survivor Benefit Plan, we recommend modifications to the current marriage,
refund, and number of children assumptions. The current assumptions were developed
based on a survey now almost 20 years old and are a static assumption across all ages. Using
recent elections for members of the Plan and data from the national census, we have made
modifications to the election assumptions, in addition to making the elections/eligibilities

vary by age.
Actuarial Methods and Policies
16. We recommend no change to the current asset smoothing method.

17. We recommend no change to the current funding method. The individual Entry Age Normal
cost method (EAN) is the current funding method being used to allocate the actuarial costs of
the System. The Entry Age Normal method will generally produce relatively level contribution
amounts as a percentage of payroll from year to year, and allocates costs among various
generations of taxpayers in a reasonable manner. It is by far the most commonly used actuarial
cost method for large public retirement systems. We continue to believe this is the most
appropriate funding method.
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Impact on Liabilities and Contributions
Current Assumptions and Recommended
Item Metlllxl:gs Assumptions and Methods Increase/Decrease
State Employees
Unfunded actuarial accrued liability $1,936 million $2,067 million $131 million
Funded ratio 56.00% 54.40% -1.60%
Nllustrated FY 2019 ARC 25.75% 27.35% 1.60%
Teachers L
Unfunded actuarial accrued liability $2,694 million $2,857 million $163 million
Funded ratio 58.30% 56.90% -1.40%
Illustrated FY 2019 ARC 23.51% 25.26% 1.75%
MERS General S
Unfunded actuarial accrued liability $178 million _ $2llmillion |  $33million
Funded ratio 84.40% 82.00% L -240%
Illustrated FY 2019 ARC 12.23% r 13.45% 1.22%
MERS Police and Fire ~ o
Unfunded actuarial accrued liability $120 million _ $135 million $15 million
Funded ratio 80.30% . T78.40% -1.90%
Illustrated FY 2019 ARC 17.20% . 19.42% 2.22%
Teacher Survivor Benefit Plan s
Unfunded actuarial accrued liability -$71 million -$63 million $8 million
Funded ratio 137.94% 132.55% -5.40%
Tllustrated FY 2019 Member Contribution $96 $96 $0
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Section I1
Introduction

Summary of Process

A periodic review and selection of the actuarial assumptions is one of many important components
of understanding and managing the financial aspects of the Employees' Retirement System of Rhode
Island (ERSRI). Use of outdated or inappropriate assumptions can result in understated costs which
will lead to higher future contribution requirements or perhaps an inability to pay benefits when
due; or, on the other hand, produce overstated costs which place an unnecessarily large burden on
the current generation of members, employers, and taxpayers.

A single set of assumptions is typically not expected to be suitable forever. As the actual
experience unfolds or the future expectations change, the assumptions should be reviewed and
adjusted accordingly.

It is important to recognize that the impact from various outcomes and the ability to adjust from
experience deviating from the assumption are not symmetric. Due to compounding economic
forces, legal limitations, and moral obligations outcomes from underestimating future liabilities are
much more difficult to manage than outcomes of overestimates, and that un-symmetric risk should
be considered when the assumption set, investment policy and funding policy are created. As such,
the assumption set used in the valuation process needs to represent the best estimate of the future
experience of the System and be at least as likely, if not more than likely, to overestimate the future
liabilities versus underestimate them.

Using this strategic mindset, each assumption was analyzed compared to the actual experience of
ERSRI and general experience of other large public employee retirement systems. Changes in
certain assumptions and methods are suggested upon this comparison to remove any bias that may
exist and to perhaps add in a slight margin for future adverse experience where appropriate. Next,
the assumption set as a whole was analyzed for consistency and to ensure that the projection of
liabilities was reasonable and consistent with historical trends.

The following report provides our recommended changes to the current actuarial assumptions.
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In determining liabilities and contribution rates for retirement plans, actuaries must make
assumptions about the future. Among the assumptions that must be made include:

+ Retirement rates

¢ Mortality rates

»  Turnover rates

+ Disability rates

« Investment return rate
« Salary increase rates

+ Inflation rate

For some of these assumptions, such as the mortality rates, past experience provides important
evidence about the future. For others, such as the investment return assumption, the link between
past and future results is much weaker. In either case, actuaries should review the plan’s
assumptions periodically and determine whether these assumptions are consistent with actual past
experience and with anticipated future experience.

The last such actuarial experience investigation was performed in conjunction with the June 30,
2014 actuarial valuation. For this experience study, we have analyzed ERSRI’s experience for the
six-year period from June 30, 2010 through June 30, 2016 (FY 2011 — FY 2016). Note that the first
three years were also included in the last experience study.

In conducting experience studies, actuaries generally use data over a period of several years. This
is necessary in order to gather enough data so that the results are statistically significant. In
addition, if the study period is too short, the impact of the current economic conditions may lead to
misleading results. It is known, for example, that the health of the general economy can impact
salary increase rates and withdrawal rates. Using results gathered during a short-term boom or bust
will not be representative of the long-term trends in these assumptions. Also, the adoption of
legislation, such as plan improvements or changes in salary schedules, will sometimes cause a
short-term distortion in the experience. For example, if an early retirement window was opened
during the study period, we would usually see a short-term spike in the number of retirements
followed by a dearth of retirements for the following two-to-four years. Using a longer period
prevents giving too much weight to such short-term effects. On the other hand, using a much
longer period would water down real changes that may be occurring, such as mortality
improvement or a change in the ages at which members retire. In our view, using a six-year period
is reasonable.

In a few instances, we chose to use a longer period, up to ten to twenty years, in order to further
increase the soundness of our conclusions.

In an experience study, we first determine the number of deaths, retirements, etc. that occurred
during the period. Then we determine the number expected to occur, based on the current actuarial
assumptions. The number of “expected” decrements is determined by multiplying the probability
of the occurrence at the given age, by the “exposures™ at that same age. For example, let’s look at a
rate of retirement of 15% at age 55. The number of exposures can only be those members who are
age 55 and eligible for retirement at that time. Thus they are considered “exposed” to that
assumption. Finally, we calculate the A/E ratio, where "A" is the actual number (of retirements, for
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example) and "E" is the expected number. If the current assumptions were “perfect”, the A/E ratio
would be 100%. When it varies much from this figure, it is a sign that new assumptions may be
needed. (However, in some cases we prefer to set our assumptions to produce an A/E ratio a little
above or below 100%, in order to introduce some conservatism.) Of course we not only look at the
assumptions as a whole, but we also review how well they fit the actual results by gender, by age,
and by service.

If the data leads the actuary to conclude that new tables are needed, the actuary may "graduate" or
smooth the results, since the raw results can be quite uneven from age to age or from service to
service.

Please bear in mind that, while the recommended assumption set represents our best estimate, there
are other reasonable assumptions sets that could be supported.

Organization of Report

Section III contains our findings and recommendations for each actuarial assumption. The impact
of adopting our recommendations on liabilities and contribution rates is shown in Section IV.
Section V summarizes the recommended changes. Section VI presents a summary of all the
actuarial assumptions and methods, including the recommended changes. Finally, tables
summarizing the analysis of the assumptions are in Section VII.

Section VII Exhibits

The exhibits in Section VII should generally be self-explanatory. For example, on page 83, we
show the exhibit analyzing the termination rates for Teachers. The second column shows the total
number of Teachers who terminated during the study period. This excludes members who died,
became disabled or retired. Column (3), labeled “Total Count” shows the total exposures. This is
the number of Teachers who could have terminated during any of the years. On this exhibit, the
exposures exclude anyone eligible for retirement. A member is counted in each year he could have
terminated, so the total shown is the total exposures for the six-year period. Colum (4) shows the
probability of termination based on the raw data. That is, it is the result of dividing the actual
number of terminations (col. 2) by the number exposed (col. 3). Column (5) shows the current
termination rate and column (6) shows the new recommended termination rate. Columns (7) and
(8) show the expected numbers of terminations based on the current and proposed termination
assumptions. Columns (9) and (10) show the Actual-to-Expected ratios under the current and
proposed termination assumptions.

\
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Section 111
Analysis of Experience and Recommendations

We will begin by discussing the economic assumptions: inflation, the investment return rate, the
salary increase assumptions, the payroll growth rate, etc. Then we will discuss the demographic
assumptions: mortality, disability, termination, retirement, etc. Finally, we will discuss the actuarial
methods used.

INFLATION AND INVESTMENT RETURN ASSUMPTIONS

Actuarial Standards of Practice (ASOP) No. 27, Selection of Economic Assumptions for
Measuring Pension Obligations, provides guidance to actuaries on giving advice on selecting
economic assumptions for measuring obligations for defined benefit plans.

Generally, the economic assumptions are much more subjective in nature than the demographic
assumptions. As no one knows what the future holds, it is necessary for the actuary to estimate
possible future economic outcomes. These estimates are based on a mixture of past experience,
future expectations, and professional judgment. The actuary should consider a number of factors,
including the purpose and nature of the measurement, and appropriate recent and long-term
historical economic data. However, the standard explicitly advises the actuary not to give undue
weight to recent and/or historical experience.

Although recognizing that there is not one right answer, the current standard calls for the actuary to
develop a best-estimate for each economic assumption. Each economic assumption should
individually satisfy this standard. Furthermore, with respect to any particular valuation, each
economic assumption. should be consistent with every other economic assumption over the
measurement period.

INFLATION ASSUMPTION

By “inflation,” we mean price inflation, as measured by annual increases in the Consumer Price
Index (CPD). This inflation assumption underlies most of the other economic assumptions. It
impacts investment return, salary increases, payroll growth, and cost-of-living increases. The
current annual inflation assumption is 2.75%.

Actual Change in CPI-U

The chart below shows the average annual inflation in each of the ten consecutive five-year periods
over the last fifty years:
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Average Annual Inflation
CPI-U, Five-Year Averages Ending June 30
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The following table shows the average inflation over various periods, ending June 30, 2016:

Last five (5) years 1.32%
Last ten (10) years 1.74%
Last fifteen (15) years 2.04%
Last twenty (20) years 2.18%
Last twenty-five (25) years 2.32%
Last thirty (30) years 2.66%

Source: Bureau of Labor Statistics, CPI:U, all items, not seasonally adjusted
As you can see, inflation has been relatively low over the last thirty years.

Forecasts from Investment Consulting Firms

Most investment consulting firms, in setting their capital market assumptions, assume that
inflation will be less than 2.75%. A 2016 survey of capital market assumptions of twelve
investment consulting firms who develop longer-term assumptions (20 years or more) performed
by Horizon Actuarial Services, LLC, shows that the expected rate of inflation, as measured by
CPI-U, for the next 20 years ranged from 2.0% to 2.8% with a median expectation of 2.3%.

GRS 10




Employees' Retirement System of Rhode Island Section 111

PCA, ERS’ investment consultant, assumes that inflation will increase at the rate of 2.25% per
year over the next ten years.

Expectations Implied in the Bond Market

Another source of information about future inflation is the market for US Treasury bonds. For
example, the July 1, 2015 yield for 20-year inflation indexed Treasury bonds was 0.94% plus
actual inflation. The yield for 20-year non-indexed US Treasury bonds was 2.92%.
Simplistically, this means that on that day the bond market was predicting that inflation over the
next twenty years would average 1.96% [(1 +2.92%) / (1 + 0.94%) - 1] per year. The difference
in yield for 30 year bonds implies 2.00% inflation over the next 30 years. This is consistent with
most forecasts of inflation and overall economic growth being lower over the next decade. The
chart below shows the historical market implied inflation from January 1, 2003 through
December 31, 2016.

Market Implied Inflation - US Treasury Bond Market
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However, this analysis is known to be imperfect as it ignores the inflation risk premium that
buyers of US Treasury bonds often demand as well as possible differences in liquidity between
US Treasury bonds and TIPS. Also, notice the strong increase in this spread since the election.

Forecasts from Social Security Administration

In the Social Security Administration’s 2016 Trustees Report, the Office of the Chief Actuary is
projecting a long-term average annual inflation rate of 2.6% under the intermediate cost
assumption. For the 2™ year in a row, the Chief Actuary for the Social Security Administration
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reduced this assumption by 0.10% from the prior year and also narrowed the low cost and high
cost scenarios to 2.0% and 3.2%, respectively.

Survey of Professional Forecasters and Fed Policy

The Philadelphia Federal Reserve conducts a quarterly survey of the Society of Professional
Forecasters. Their most recent forecast (fourth quarter of 2016) was for inflation over the next ten
years (2016 to 2025) to average 2.15%. Most observers expect inflation to continue to be low as
the economy works out of the recession. However, the Society of Professional Forecasters is
implicitly assuming a 2.10% inflation rate from 2016-2020, so it is not just the next 5-7 years that
is depressing inflation forecasts.

Additionally, the Fed has openly stated that they have a target 2.00% inflation rate.

Comparison of Inflation Expectations from 2014 to0 2017

Finally, the table below provides a comparison of the inflation expectations documented in the
2014 experience study report and the current inflation expectations.

Inflation Expectations

Source 2014 2017 Change

M @ 3) 4
ERSRI’ Investment Consultant 2.75% 2.25% -0.50%
Implied Inflation 20-Year Treasuries 2.26% 2.00% -0.26%
SSA Trustees Report 2.80% 2.60% -0.20%
Survey of Professional Forecasters 2.30% 2.15% -0.15%

Recommendation

Using these sources, we recommend reducing the current 2.75% assumption to 2.50%, placing it
closer to recent inflation levels and closer to the levels expected in the financial markets. As you
will see, this change also affects other economic assumptions, including the payroll growth rate
assumption for amortizing the unfunded actuarial accrued liability.
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INVESTMENT RETURN ASSUMPTION

The investment return assumption is one of the principal assumptions used in any actuarial
valuation of a retirement plan. It is used to discount future expected benefit payments to the
valuation date in order to determine the liabilities of the plans. Even a small change to this
assumption can produce significant changes to the liabilities and contribution rates. Currently, it
is assumed that future investment returns will average 7.50% per year, net of investment and
administrative expenses. The current assumption assumes inflation of 2.75% per annum and an
annual real rate of return of 4.75%, net of expenses. As the inflation assumption has already
been discussed, much of this analysis will focus on the real rate of return assumption of 4.75%
per annum,

The chart below shows a history of ERSRI’ market returns through FY 2016.
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-2.0%

Even so, past performance, even averaged over a twenty-year period, is not a reliable indicator of
future performance for this assumption. The actual asset allocation of the trust fund will
significantly impact the overall performance, so returns achieved under a different allocation are
not meaningful. More importantly, the real rates of return for many asset classes, especially
equities, vary so dramatically from year to year that even a twenty-year period is not long
enough to provide reasonable guidance.

Comparison to Peers

We do not recommend the selection of an investment return assumption based on prevalence
information. However, it is still informative to identify where the investment return assumption for
ERSRI is compared to its peers. The chart on the following page shows the distribution of the
investment return assumptions in the Public Plans Data as of December 2016 updated to reflect
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known changes to return assumptions that other retirement systems have made, but not yet
included in the downloaded survey data.

Public Fund Data - Investment Return Assumption
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Source: 2015 Public Plans Database (n=152), with known adjustments after 2015. Median investment return
assumption: 7.50% nominal return.

We have included the same information from the 2011 survey to show the national trends in this
assumption. The median rate of return is 7.50% and the average is 7.54%. However, if the data is
filtered to only look at Systems that that performed experience studies in the last 18-24 months, the
average is closer to 7.25%.

Expenses

Since the trust fund pays expenses in addition to member benefits and refunds, we must make
some assumption about these. Almost all actuaries treat investment expenses as an offset to the
investment return assumption. That is, the investment return assumption represents expected return
after payment of investment expenses.

For investment expenses, investment consulting firms periodically issue reports that describe
their capital market assumptions. The estimates for core investments (i.e., fixed income, equities,
and real estate) are generally based on anticipated returns produced by passive index funds that
are net of investment related fees. The investment return expectations for the alternative asset
class such as private equity and hedge funds are also net of investment expenses. Therefore, we
did not make any adjustments to account for investment related expenses. Some of the
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Retirement Systems may also employ active management investment strategies that result in
higher investment expenses compared to strategies that invest in passive index funds. We have
assumed that active management strategies would result in the same returns, net of investment
expenses, as passive management strategies.

On the other hand, there is a divergence of practice on the handling of administrative expenses.
Some actuaries make an assumption that administrative expenses will be some fixed or increasing
dollar amount. Others assume that the administrative expenses will be some percentage of the
plan’s actuarial liabilities or normal cost. And others treat administrative expenses like investment
expenses, as an offset to the investment return assumption. The historical practice for ERSRI has
been to set the investment return assumption as the net return after payment of both investment and
administrative expenses. The following chart shows the administrative expenses for the last six
years expressed as a percentage of the assets, adjusted for cash flow, each year:

2016 0.09%
2015 0.10%
2014 0.11%
2013 0.12%
2012 —l_ 0.12%
2011 ‘ 0.13%

Based on this information, we have assumed that 0.11% (11 basis points) of each year’s
investment return will be used to pay administrative expenses. This assumption is then used in
setting the investment return assumption.

Asset AHocation

We believe the most appropriate approach to selecting an investment return assumption is to
identify expected returns given the funds’ asset allocation mapped to forward-looking capital
market assumptions. Below is a summary of the asset allocation for ERSRI that was used in the
analysis.
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US Equity 20.0%
Non-US Equity 20.0%
Private Growth 15.0%
Income Class 6.0%
Crisis Risk Offset 8.0%
Inflation Protection 10.0%
IG Fixed Income 11.5%
Absolute Return 6.5%
Cash 3.0%

Because GRS is a benefits consulting firm and does not develop or maintain our own capital
market assumptions, we utilized the forward-looking return expectations developed by the
following investment consulting firms:

¢ BNY Mellon ¢ Hewitt EnnisKnupp

e JP Morgan e New England Pension Consultants (NEPC)
e Mercer Consulting e Pension Consulting Alliance (PCA)

e RV Kuhns ¢ Wilshire

These investment consulting firms periodically issue reports that describe their capital market
assumptions. That is, their estimates of expected returns, volatility, and correlations. While these
assumptions are developed based upon historical analysis, many of these firms also incorporate
forward-looking adjustments to better reflect near-term expectations.

Given the plan’s current asset allocation and the investment consultant’s capital market
assumptions, the development of the average compound nominal return, net of investment and
administrative expenses, is provided in the following table. The table provides the 40", 50® and
60" percentiles of the 10-year geometric average of the expected nominal return, net of
expenses, as well as the probability of exceeding the current 7.50% assumption and the proposed
7.25% assumption.
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Expected Annual Geometric Returns and Return Probabilities
(Based on 10-Year Capital Market Assumptions)

However, the capital market assumptions provided by the investment consultants and used in the
analysis above are based on 7 to 10 year investment horizon. Investment consultants develop
their forecast assumptions with this time horizon in part because most pension investment
management teams use this time period for developing and monitoring their investment
strategies.

On the other hand, the investment return assumption used in the actuarial valuation has a much
longer investment horizon. Therefore, it may be necessary to identify and reflect differences in
the economy and financial markets over the short-term and long-term time horizon.

Expected investment returns can be thought of as the sum of a risk-free rate of return and a risk
premium. This is the fundamental premise in the Capital Asset Pricing Model (CAPM) that is
used in Modem Portfolio Theory. Riskier investments have a higher risk premium to
compensate the investor for the increased uncertainty. Generally, the risk premium for each
asset class is constant over long periods of time. But there can be differences in the risk free
return, depending on the investor’s time horizon. We define a risk-free investment as one where
the expected return is known with absolute certainty. This also means that the risk-free
investment has no default and reinvestment risk. Based on this definition, we believe it is
reasonable to benchmark a risk-free rate using zero coupon U.S. Treasury securities. Thus a 10-
year risk-free rate is equal to the current yield of a 10-year zero coupon US Treasury bond.

For this analysis, we have chosen the 10-year yield as our short-term point because it is the same
investment horizon for the return expectations provided by the investment consultant. For the
longer-term point, we have chosen the 18-year yield because it is close to an approximation of
the duration of the liabilities of ERSRI, meaning the average, interest-discounted benefit
payment of ERSRI is expected to be paid 18 years from the valuation date. As of January 9,
2017, the yields of the 10-year and 18-year zero coupon Treasury bonds were 2.59% and 2.89%,
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respectively. Therefore, it is reasonable to assume that even as small an adjustment to the
investment time horizon as 8 years, from 10 years to 18 years, the risk free rate of return, and
corresponding expected return on the portfolio would be 0.30% higher.

Adding 0.30% to the 6.92% median expected return above produces an 18-year expected median
return of 7.22%.

Two investment consulting firms, Hewitt EnnisKnupp and NEPC, develop capital market
assumptions with a 30-year investment horizon. Therefore, we can use their information to
validate our adjustment to reflect a longer time horizon. The expected median 30 year returns
for the two firms are 7.26% and 7.35%.

Based on this analysis, we recommend that ERSRI reduce is investment return assumption to
7.25%, which is comprised of an unchanged 4.75% net real return and a 2.50% inflation
assumption.

Also, while there is slightly less than a 50% (46.5%) likelihood of attaining a 7.25% investment
return over the next 10 years, the probability is projected to be closer to 50% over a longer time
horizon. Since ERSRI is anticipated to continue to exist well into the future, has a post-retirement
benefit increase provision that is contingent on investment performance, and a strong funding
policy for making up shortfalls if they occur, a longer term horizon is appropriate for setting this
assumption.

We believe this recommendation satisfies the best-estimate requirement under ASOP No. 27.
Also, this recommendation is consistent with the recommendations regarding the use of an
investment return assumption that is estimated to be realizable at least 50% of the time from a
report released by the Society of Actuaries Blue Ribbon Panel on public pension plan funding in
February 2014.

Post-Retirement Benefit Increases

Most members of ERSRI are eligible for post-retirement increases if the individual plan they
participate in is over 80% funded (State, Teachers, JRBT, and STPL are all commingled to
determine if they meet this requirement).

The increase is calculated as the sum of (1) half of the average compounded investment return
during the prior five fiscal years, net of expenses, in excess of a subtrahend equal to the
investment return assumption less 2.0%, with the result not less than 0% nor greater than 4% and
(2) half of the increase in the September CPI-U for the year prior to the COLA, but not more
than 3.0%. The five year average return is represented as the annual rate of return on the
actuarial value of assets. We perform one system-wide calculation so all retirees who receive an
adjustment will receive the same adjustment.

We will continue to assume the investment related portion is 2.0%. For the CPI related
component, we currently assume this will average 2.40% over time, and with the new 2.50%
assumption, we will decrease this assumption to 2.30% per year.
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Thus, the assumption for future post-retirement benefit increases will be 2.15% (the average of
2.00% and 2.30%).

Regarding the 80% funded contingency, the 2016 valuation for State Employees, Teachers, JRBT,
and STPL assumed the post-retirement increases would be suspended for 11 years. Based on
projections from the 2016 valuation and a modified version based on the recommended assumption
set in this report, we recommend the continued use of this assumption, meaning the 2017
valuations will assume the increases will be suspended for 10 years following the valuation date.
The number of years the post-retirement increases are expected to be suspended will continue to
decrease by 1 year in each future valuation.

For MERS, most of the MERS units are either already 80% funded or are very close to being so
and thus will be 80% funded over a short period of time. As such, we have not reflected any
suspension in the increases except for one that may be known to occur the year following the
valuation. We recommend continuing this methodology.

General Wage Inflation

Historically, General Wage Inflation almost always exceeds price inflation. This is because wage
inflation is in theory the result of (a) price inflation, and (b) productivity gains being passed
through to wages. For the last 10 years, for the national economy as a whole, wage inflation has
outpaced price inflation by about 0.60%, and for the last 20 years, wage inflation has exceeded
price inflation by about 1.13%. Since 1951, wage inflation has been about 1.01% larger than price
inflation each year.

The valuation currently assumes that General Wage Inflation (GWI) will be 0.50% above price
inflation. The 0.50% represents the real wage growth over time in the general economy, or, is the
assumption on how much the pay scales themselves will change year to year, not necessarily how
much the pay increases received by individuals are. Another way to look at this assumption is the
projected growth rate of the budget of the plan sponsor. This assumption is used primarily to index
each cohort of new entrants used in projections, as a building block for the individual salary
increase assumption and as a starting point in determining the payroll growth assumption.

The current assumption is consistent with national trends and we recommend no change to the
spread above inflation. However, the 0.25% decrease in the inflation assumption decreases the
nominal GWT assumption from 3.25% to 3.00%. This change will lower projected total covered
payroll in the projection and thus lower the projected contribution revenue expected to be received
over the amortization period.

Salary increase rates

In order to project future benefits, the actuary must project future salary increases. Salaries may
increase for a variety of reasons:

¢ Across-the-board increases for all employees;
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Across-the-board increases for a given group of employees;
Increases to a minimum salary schedule;

Additional pay for additional duties;

Step or service-related increases,;

Increases for acquisition of advanced degrees or specialized training;
Promotions; or

Merit increases, if available.

Our salary increase assumption is meant to reflect all of these types of increases.

The actuary should not look at the overall increases in payroll in setting this assumption, because
payroll can grow at a rate different from the average pay increase for individual members. There
are two reasons for this. First, when older, longer-service employees terminate, retire or die,
they are generally replaced with new employees who have a lower salary. Because of this, in
most populations that are not growing in size, the growth in total payroll is smaller than the
average pay increase for members. Second, payroll can change due to an increase or decrease in
the size of the group. Therefore, to analyze salary increases, we examine the actual increase in
salary for each member who is active in two consecutive fiscal years.

Salary increases for governmental employees can vary significantly from year to year. When the
employer’s tax revenues stall or increase slowly, salary increases often are small or nonexistent.
During good times, salary increases can be larger. Our experience across many governmental
plans also shows several occasions in which salary increases will be low for a period of several
years followed by a significant increase in one year. Therefore, for this assumption in particular,
we prefer to use data over a longer period in establishing our assumptions. We used a ten-year
period for this analysis.

Most actuaries recommend salary increase assumptions that include an element that depends on
the member’s age or service, especially for large, public retirement systems. It is typical to
assume larger pay increases for younger or shorter-service employees. This is done in order to
reflect pay increases that accompany step increases, changes in job responsibility, promotions,
demonstrated merit, etc. The experience shows salaries have been more closely correlated to
service (rather than age), as promotions and productivity increases tend to be greater in the first
few years of a career, even if the new employee is older than the average new hire.

We analyzed the salary increases based on the change in the member’s reported pay from one
year to the next. That is, we looked at each member who appeared as an active member in two
consecutive valuations individually, and measured his/her salary increase. Then we grouped the
increases for all members with the same service, and determined their average increase.

If we graph the increases by service, we usually get a graph where the increases are larger for
shorter service employees and then level out at a lower level after a period that may be ten to
twenty-five years. It might look like this, although in practice not this smooth:
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Therefore, we divide the task of setting the salary increase into two pieces:

1. Determining the assumption for long-service employees
2. Determining the additional increases to be applied to shorter-service employees

The next two subsections will discuss these components of the salary assumption.
Salary increase assumptions for long-service employees (ultimate salary scale)

Many of the factors that result in pay increases are largely inapplicable or have diminished
importance for longer-service employees. Step or service-related increases have stopped or are
minimal. Promotions occur with less frequency. Additional training or acquisition of advanced
degrees usually occurs early in the career. In theory, then, salary increases for longer-service
employees are almost entirely driven by wage inflation, with only a small factor for individual
merit. We will define the last value in our salary increase assumption as the ultimate component.
This will be made up of price inflation plus general productivity plus individual merit. We may
also refer to the sum of the general productivity and the individual merit as the individual
productivity component.

For State Employees, our study shows that for members with at least twenty-five years of
service, the average annual salary increase during the ten-year period was 2.97%. Inflation
during this 10-year period averaged 1.74%. Therefore, long-service employees received an
average salary increase of 1.23% above inflation (individual productivity component). However,
much of that was from the first four years of the experience and there was a change to the
longevity increases around that time. The last 6 years shows an average increase of 0.69% above
inflation. As a result, we are proposing no change to the current 0.75% individual productivity
component. The new 3.25% assumption is composed of the new 2.50% inflation rate plus 0.75%
for individual productivity growth. The following table summarizes this for all of the groups:
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Ultimate Salary Scale (10-Year Experience)
State Teachers MERS MERS P&F
Employees General

Current Assumption 3.50% 3.50% 3.50% 4.00%
Less Assumed Inflation 2.75% 2.75% 2.75% 2.75%
Assumed Individual Productivity 0.75% 0.75% 0.75% 1.25%
Actual Productivity Above 1.23 % 0.47% 0.85% 2.08%
Inflation for last 10 Years

Recommended Individual 0.75% 0.50% 0.75% 1.50%
Productivity Assumption

Recommended Ultimate Salary 3.25% 3.00% 3.25% 4.00%
Increase Assumption

Salary increase assumptions for shorter-service employees

To analyze the service-related salary assumption, we looked at the excess in the average increases
for shorter-service employees over the average for longer-service employees. For example,
Teachers with three years of service received an average annual increase of 8.28%, which was
6.08% more than the average increase of 2.21% for Teachers with eleven or more years of service.

We then determined new service-related assumptions reflecting this data. In all cases, the impact
was very small.

Details of our analysis are shown in Section VIL
Payroll growth rate

The salary increase rates discussed above are assumptions applied to individuals and are used in
projecting future benefits. We use a separate payroll growth assumption in determining the
annual payment needed to amortize the unfunded actuarial accrued liability. The amortization
payments are calculated to be a level percentage of payroll. Therefore, as payroll increases over
time, these amortization payments will also increase.

In theory, payroll growth in the absence of membership growth should approximate the wage
inflation assumption (proposed to be 3.00%). However, we may make adjustments based on the
demographics of the individual population. For example, the current Teacher population is
disproportioned to older ages based on hiring and staffing patterns over the last decade. Because
of this, we anticipate slower growth over the next fifteen to twenty years.

To analyze this, we need to take into account future projections. We projected the payroll for
current members based on the assumed salary increases for the individuals and their assumed
termination or retirement rates. We then added in enough new employees each year to replace
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them. Pay for the first group of new members was initialized based on actual average pay for
current new members, and thereafter pay was projected based on the salary assumption and
expected retirements and terminations for this cohort of new members. For each subsequent
cohort of new members needed to replace the retired and terminated members we increased the
starting average pay by the wage inflation assumption of 3.00%.

Based on this analysis, we found that payroll over the next twenty years was reasonably close to
the 3.00% wage inflation assumption except for Teachers, which projected much lower growth
rates. Therefore we are recommending setting this assumption at 3.00% for State Employees and
MERS. For Teachers, we are recommending a 2.50% per year assumption.

This change has no impact on the liabilities of the System, but does impact the contribution rates
because it is used to project out future payrolls that will be the basis of future contributions. By
assuming there will be less payroll in the future to make contributions on, the contribution rate
must increase to reproduce the appropriate amount of dollars into the fund. This change and the
change to the assumed salary increases for individual members largely offset each other.

Post-retirement mortality rates (service retirees)

The longer retirees live and receive their benefits, the larger the liability of the plan, thus increasing
the contributions necessary to fund the plan.,

When choosing an appropriate mortality assumption, actuaries typically use standard mortality
tables, unlike when choosing other demographic assumptions. They may choose to adjust these
standard mortality tables, however, to reflect various characteristics of the covered group, and to
provide for expectations of future mortality improvement (both up to and after the measurement
date). If the plan population has sufficient credibility to justify its own mortality table, then the use
of such a table also could be appropriate. Factors that may be considered in selecting and/or
adjusting a mortality table include the demographics of the covered group, the size of the group
and the statistical credibility of its experience, and future mortality improvement.

Credibility

When choosing an appropriate mortality assumption, actuaries typically use standard mortality
tables, unlike when choosing other demographic assumptions. They may choose to adjust these
standard mortality tables, however, to reflect various characteristics of the covered group, and to
provide for expectations of future mortality improvement (both up to and after the measurement
date). If the plan population has sufficient credibility to justify its own mortality table, then the use
of such a table also could be appropriate. Factors that may be considered in selecting and/or
adjusting a mortality table include the demographics of the covered group, the size of the group,
the statistical credibility of its experience, and the anticipated rate of future mortality improvement.

We first measured the credibility of the dataset to determine whether standard, unadjusted tables
should be used or if statistical analysis of ERSRI specific data was warranted. Based on a practice
note issued by the American Academy of Actuaries in the Fall of 2011, a dataset needs 96
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expected deaths for each gender to be within +/- 20% of the actual pattern with 95% confidence.
We believe +/- 20% is a rather large range to be considered fully credible. Other sources state
higher requirements, such as 1,000 deaths per gender. The following table gives the number of
deaths needed by gender to have a given level of confidence that the data is +/- X% of the actual
pattern.

Standard Score

0.674 75% 4,543 505 182 45 11
1.282 80% 16,435 1,826 657 164 41
1.645 90% 27,060 3,007 1,082 271 68

1.96 95% 38,416 4,268 1,537 384 2%
2.576 99% 66,358 7,373 2,654 664 166

Using this information, 1,082 deaths are needed by gender to have 90% confidence that the data is
within +/- 5% of the actual pattern. For this analysis, we used seven years of data to increase the
credibility. During the period, there were 1,631 male deaths and 1,831 female deaths for the Non-
Teacher group, indicating they are a fully credible group. For the Teacher group, there were 547
male deaths and 805 female deaths, giving them high credibility as well.

For this analysis, we have weighted the analysis by the amount of the member’s monthly annuity.
This is consistent with the development of all national tables as data shows a clear correlation
between income and longevity. By weighting the data by annuity amounts, we are giving more
weight to members who have larger annuities (and thus have larger liabilities).

We use separate mortality tables for Teachers and All Other Employees. Life expectancy for
Teachers is on average longer than for other state and local government employees. We currently
include Public Safety employees in the All Other Employee category. While historically, retirees
from Public Safety occupations had a lower life expectancy than the general population, most
recent data sources do not show a statistical difference between Public Safety retirees and the
general population. In fact, if recent trends continue, it is likely today’s 40 year old Public Safety
employee will have a longer life expectancy once they retire than today’s general employee. The
largest data set to confirm this trend is the 2010 experience study produced by the Staff Actuaries
at the California Public Employees’ Retirement System (CALPERS). The life expectancy in years
from a given age was higher for all Public Safety classifications that the general population. The
following  table is from the report, ~which can be found  here:
https://www.calpers.ca.gov/docs/forms-publications/calpers-experience-study-2010.pdf
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Expected Age at Death (In Years) For Service Retirements, Males

Current Age | General All Safety Firefighters Police County Peace
Employees Members Officers Officers
50 80.1 81.4 81.7 82.0 81.1
55 - 81.1 81.8 82.1 82.3 81.5
60 81.9 82.4 82.7 82.7 82.0
65 83.0 83.2 83.5 83.4 82.9

This has been confirmed by several other studies of large populations produced by various
actuaries, including ourselves. The data used directly in this experience study is not statistically
credible for measuring the Public Safety retirees separately, and thus we are utilizing these other
reports to support not to distinguish between retirees from a Public Safety position and Other
Municipal Employees in our mortality assumptions.

Of course, we also use separate tables for males and females. Separate tables discussed in the
following section are used for disabled retirees. The current tables are based on adjusted versions
of the RP-2000 mortality tables, projected with Scale AA.

To analyze the data, we began by determining the expected number of deaths in each year at
each age for males and females. The analysis uses only the retirees, not the beneficiaries, joint
annuitants, or survivors. For this one analysis, we also grouped the retired State Employees with
retirees in MERS, because the results were similar, and combining the groups gave us more data,
giving us more confidence in the results.

Base Tables

There are newer industry tables published by the Society of Actuaries than we currently use.
While there is no requirement to update to the new tables, best practice is to default to the newer
tables unless there is a compelling reason to not do so. Thus, we have compared the data from the
study period to variants of the newer RP-2014 mortality tables. We compared the ratio of the
actual deaths to the expected deaths—the A/E ratio—tells us whether the assumptions are
reasonable. One hundred percent in aggregate might indicate a match between the assumption
and experience. We also examined the results in five-year age groups, checking how well the
pattern in the table matched actual experience. Most importantly, we look at life expectancies in
the actual data and the tables, looking for a good fit. A summary of the comparison of life
expectancies is shown below:

Group Other Employees | Teachers
Variant Male Blue Female Male White | Female white
Collar Base Table Collar Collar
Life Expectancy of 65 year old retiree 19.2 21.5 20.8 23.2
in years (actual)
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Life Expectancy of 65 year old retiree 19.0 220 214 22.9
in years (proposed)
AJE ratio 98% 103% 106% 95%

As shown, this produces a reasonable match, especially when viewed on a combined basis. For
example, male Teachers are a little high while female Teachers are a little low. The combination
would be very close to expected. We recommend moving to the variants of the RP-2014 tables
shown above.

For three of the groups, the difference between the old assumption and the new assumption is
rather small, however, for Male Non-Teachers, the experience had outpaced the assumption quite a
bit. Based on the old assumption, the life expectancy for a 65 year old was 18.3 years, so the
change to 19.0 is material. We chose the Blue Collar variant because it produced a much better
match than the Base version of the table. The significant portion of the male ERSRI population is
Public Safety and Corrections, so we believe this to be reasonable. If we had chosen the Base
version of the table for this group, the life expectancy would have been 20.0 years for a 65 year
old, much higher than the experience.

More detail is shown on the tables in Section VII. One point to make is the data above is only
comparing the results at age 65. We also looked at this across the entire age spectrum. The
change to Male Non-Teachers will increase contribution rates, while the changes to the other three
have much less impact.

Recommended Mortality Improvement Assumption

We use a fully generational approach to this assumption. Because of this strategy of building in
continuous improvement, life expectancies for today’s younger active members are expected to be
materially longer than those of today’s retirees, and this has a significant impact on costs and
liabilities. We currently use Scale AA which was published with RP-2000.

Since we last set this assumption, there have been new projection scales published; all that show
higher rates of improvement than Scale AA. In one of the most recent versions (the MP-2014
scales) include a two dimensional grid that provide different rates of improvement for each age
each year for the next decade or so, before settling into an ultimate rate in the year 2027. Since the
original scales were published, there have been two new versions published, MP-2015 and
MP2016, reflected new years of data as they have become available. In both updates, rates of
projection were materially decreased, meaning the original MP-2014 were found to be too
conservative. More importantly, it has been stated that new projection scales are going to be
published each year. We find this to be a very poor strategy and a misunderstanding of what
assumptions in a funding valuation are used for. Consistency in results and dependable
contribution patterns have to have value in the process. As such, we do not recommend using the
entire grid of the MP tables or annual updates of the assumptions.

We do feel it prudent to attempt to use the most recent data available, and as such, we recommend
utilizing the MP tables, just only using the ultimate values once the select period is over. We are
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calling this Ultimate MP, or MPU. This still closer to recent experience (and a more conservative
pattern) than the current Scale AA, so this change will increase costs.

Post-retirement mortality rates (disabled retirees)

This is a relatively minor assumption, and it has little impact on the liabilities of ERSRI. Because
of the small numbers of disabled retirees and disabled deaths, we combined all the ERSRI and
MERS disabled lives for our analysis. We are recommending this assumption to the RP-2014 table
for Disabled lives, with the same projection scale as healthy lives.

Active mortality rates

We are recommending this assumption to the RP-2014 table for Active Employees. For Techers,
we will use 75% of the table. We will not project improvement for this assumption as it adds
substantially complexity without any impact on liabilities or contributions. Details are shown in
Section VIL

Disability rates

We analyzed disability separately for males and females, State Employees, Teachers, MERS
General and MERS P&F, and ordinary and accidental disability.

We compared the number of actual and expected disabilities by group, taking into account the fact
that members with less than five years of service and members eligible for retirement are not
eligible for ordinary disability.

For disability, there is often a lag time between when the member leaves active service to when the
member is approved for disability. In many cases, this timeframe can span over a valuation cycle,
meaning a member is active in year 1, shows as an inactive in year 2, and then a disabled member
in year 3. We have used the actual disabled records in the 2016 valuation data for members with
dates of disability in the six-year period January 1, 2009 through December 31, 2014 as an
approximation of our actual disabilities as the FY16 experience likely doesn’t completely include
members who are in processing as of June 30, 2016.

For this assumption, an A/E close to, but less than, 100% is preferable. The analysis shows a
reasonably close match across the groups, given the relatively small numbers. We have made
recommendations on a few of the groups, and for those have provided the A/E ratio based on the
proposed assumptions. For most groups, the size is too small to give full credibility so in most
cases the recommended assumption only partially reflect the recent experience. Although there are
detailed tables on each of the groups in Section VIIL, here are tables showing some summary
information:
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State Employees
A/E on
Actual Expected Proposed

Group/Type Number Number A/E Ratio | Assumption
State male ordinary 40 44 91%
State female ordinary 53 77 69% 85%
State male accidental 23 46 50% 68%
State female accidental 28 40 70% 90%
Teacher male ordinary 16 21 76%
Teacher female ordinary 39 64 | 61% 75%
Teacher male accidental 2 4 50% 100%
Teacher female accidental 3 13 23% 33%
MERS General male ordinary 17 37 46% 63%
MERS General female ordinary 21 27 78% 91%
MERS General male accidental 12 21 57% 67%
MERS General female accidental 4 12 33% 44%
MERS P&F ordinary 4 4 100%
MERS P&F accidental 35 38 92%
Total disabilities 297 448 66% 79%

These changes will have a minor impact on the liabilities and contribution requirements,
decreasing both. Details are shown in Section VIL

Retirement pattern

Due to the passage of several Articles over the past few years which impacted the benefit
provisions of the retirement system and the retiree medical benefits, we don’t have substantial
experience from this analysis period. However, experience from the past three years has been
substantially lower than previous assumptions. The previous assumptions were a conservative
estimate of the impact the changes from RIRSA would have on behavior. We are recommending
lowering these expectations, especially at the year a member is first eligible to retire, for State
Employees, Teachers, and General MERS. We are also recommending changes to the patterns for
Correctional Officers.

However, for MERS Police and Fire, there has been no experience past the date of the Mediation
settlement which changed the retirement eligibilities. We recommend no changes to the age based
rates at this time. Although, we recommend lowering the assumption that recognizes the demand
for members who would have been assumed to retire at an earlier age under the rules in effect
before the enactment RIRSA.

Termination rates

Termination rates reflect members who leave for any reason other than death, disability or
service retirement. They apply whether the termination is voluntary or involuntary, whether the
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member is vested or non-vested, and whether the member takes a refund or keeps his/her account
balance on deposit and takes a deferred benefit.

We use separate termination rates for males and females and for all four groups. The current
rates are structured as a function of service. No terminations are assumed once a member
becomes eligible for retirement. The current tables were based on ERSRI experience and
developed in prior experience studies. For this analysis, we have used data from the prior
experience study and extended the experience period to ten years as termination patterns tend to
be very cyclical with the overall economy.

Our analysis showed that the experience has been very close to the expectations based on the
assumptions and we are recommending no changes expect for the first three years of service for
Teachers. You can see the full detail in the tables in Section VII.

Spousal age difference

Currently, we assume that male members are three years older than their spouses and female
members are three years younger than their spouses. This is reasonable, based on general census
statistics and we are not recommending changing this assumption.

Refund of contributions

We currently assume that members who are vested and terminate in the future will choose the
more valuable of a refund or a deferred annuity. This is a bit conservative, since some people do
choose a refund when the deferred benefit is worth more, but we are recommending no change in
this assumption.

Other assumptions

There are other technical assumptions made in the course of a valuation, such as the timing of
terminations and retirements during the year, and the timing of pay increases. We reviewed these
and are recommending no changes.

Actuarial cost method

The individual Entry Age Normal cost method (EAN) is the current funding method being used to
allocate the actuarial costs of the Fund. Under this method, the normal cost for each member is
determined to be the level percentage of payroll which, if contributed from the date of entry to the
date of retirement, would accumulate assets sufficient to pay the retirement benefits when due. Use
of this method is required by statute. The Entry Age Normal method will generally produce
relatively level contribution amounts as a percentage of payroll from year to year, and allocates
costs among various generations of taxpayers in a reasonable fashion. It is by far the most
commonly used actuarial cost method for large public retirement systems. We continue to believe
this is the best funding method for ERSRI and recommend no change.
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Actuarial Value of Assets

Actuaries generally recommend using a smoothed actuarial value of assets (AVA), rather than
market value (MVA), in order to dampen the fluctuations in measurements such as the required
contribution amount and the funded status of the system.

The current method smooths the differences between the expected returns (based on the annual
investment return assumption) and actual returns, net of expenses, over a five-year period. For
example, if the actual return is 12.50% in one year, then currently 7.50% is reflected
immediately in the AVA, and the other 5.00% is recognized in 20% increments over five years,
beginning with 20% for the current year.

The actuarial value of assets is based on the market value of assets with a five-year phase-in of
actual investment return in excess of (less than) expected investment income. Offsetting
unrecognized gains and losses are immediately recognized, with the shortest remaining bases
recognized first and the net remaining bases continuing to be recognized on their original
timeframe. Expected investment income is determined using the assumed investment return rate
and the market value of assets (adjusted for receipts and disbursements during the year). The
returns are computed net of administrative and investment expenses.

Amortization period

The unfunded actuarial accrued liability is being amortized over a closed 25-year period from
June 30, 2010. The current amortization period is 19 years. New gains and losses will be
“laddered” on individual 20 year bases once the period on the large base decreases below 20.
We are not recommending any change to this in connection with the current experience study.

Election Assumptions for the Teacher Survivor Benefit plan

We reviewed the current election and family distribution assumptions for the Teacher Survivor
Benefit Plan. The current assumptions have tracked fairly well with the experience over the last
decade, but have become dated compared to recent census data. In addition, the current
assumnptions are static across all age ranges, while census data would suggest the married percent
and family distributions would be quite varied based on age. We have produced new assumptions
based on a combination of TSB data and national census statistics, based on age, as shown below.

By Aftained Age

20 25 30 35 40 45 50 55 60 65
Spouse Only 5% | 14% | 14% | 10% | 11% | 15% | 32% | 75% | 75% | 70%
Spouse and 1 Child 5% | 12% | 20% | 17% | 22% | 23% | 18% | 0% | 0% | 0%
Spouse and 2 or More Children 4% | 13% | 36% | 46% | 41% | 35% | 24% | 0% | 0% | 0%
One Child Alone 5% | 6% 3% 1 7% ]| 8% ] 10% ] 6% | 0% | 0% | 0%
Two Children Alone 3% | 7% 4% | 7% | 6% | 3% ]| 1%| 0%| 0% ]| 0%
Three or More Children Alone 1% | 4% 4% 1 5% 4% 1% | 1% | 0% | 0% ]| 0%
Dependent Parent Alone 0% | 0% 0% | 0%| 0%| 0% | 0%]| 0% | 0% ]| 0%
No Dependents/Refund 77% | 44% | 19% | 8% | 8% | 13% | 18% | 25% | 25% | 30%
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Section IV
Impact of Proposed Changes to Actuarial Assumptions

Under Rhode Island General Laws, the employer contribution rates are certified annually by the
State of Rhode Island Retirement Board. These rates are determined actuarially, based on the
plan provisions in effect as of the valuation date, the actuarial assumptions adopted by the Board,
and the methodology set forth in the statutes. The Board’s current policy is that the contribution
rates determined by a given actuarial valuation become effective two years after the valuation
date. For example, the rates determined by the June 30, 2017 actuarial valuation will be
applicable for the year beginning July 1, 2019 and ending June 30, 2020.

The actuarial cost method and the amortization period are set by statute. Contribution rates and
liabilities are computed using the Entry Age Normal actuarial cost method. The employer
contribution rate is the sum of two pieces: the employer normal cost rate and the amortization
rate. The normal cost rate is determined as a percent of pay. The employer normal cost is the
difference between this and the member contribution rate. The amortization rate is determined as
a level percent of pay. It is the amount required to amortize the unfunded actuarial accrued
liability over a closed period. The amortization rate is adjusted for the two-year deferral in
contribution rates. Separate employer contribution rates are determined for State Employees,
Teachers, Judges, State Police, and individual MERS units.

Effect of the proposed assumptions

We are not recommending the June 30, 2016 valuation be reinstated, but instead, these
recommended assumptions be used in this upcoming June 30, 2017 valuation. Shown below is a
table that compares key results from the June 30, 2016 actuarial valuation with these same results
recalculated using the recommended actuarial assumptions and methods. As you can see, the
assumption changes generally increase the contribution requirements and liabilities.

State En;ployees
Current Recommended
Item Assumptions and | Assumptions and |Increase/Decrease
Methods Methods
Normalcost 8.59% 8.61% 0.02%
Unfinded actuarial accrued liability $1,936 million $2,067 million $131 million
Funded ratio 56.00% 54.40% -1.60%
Tlustrated FY 2019 Annual Required Contribution
a. Percent of payroll 25.75% 27.35% 1.60%
b. Projected Payroll $739 million $734 million -$5 million
c. Estimated dollar amount $190.3 million $200.7 million $10.4 million
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Teachers
Current Recommended
Item Assumptions and | Assumptions and |Increase/Decrease
Methods Methods
Normal cost 7.84% 7.73% -0.11%
Unfunded actuarial accrued liability $2,694 million $2,857 million T $163 million
Funded ratio 58.30% 56.90% -1.40%
Ilustrated FY 2019 Annual Required Contribution L
a. Percent of payroll 23.51% 25.26% 1.75%
b. Projected Payroll $1,072 million _ﬂ,056 million -$16 million
c. Estimated dollar amount $251.9 milion | $266.6 million $14.7 million
MERS General
| Current Recommended
Item Assumptions and | Assumptions and | Increase/Decrease
_ Methods _Methods
Normal cost - 8.82% 8.92% 0.10%
Unfunded actuarial accrued liability _§178 million $211 million $33 million
Funded ratio - 84.40% ] 82.00% -2.40%
Hlustrated FY 2019 Annual Required Contribution
a. Percent of payroll L 12.23% 13.45% 1.22%
b. Projected Payroll . $257 million $255 million -$2 million
c. Estimated dollar amount $31.4 million $34.2 million $2.8 million
R . MERS Police and Fire
Current Recommended
Item Assumptions and | Assumptions and |Increase/Decrease
Lo i Methods Methods
Nommal cost - 18.58% 19.40% 0.82%
Unfunded actuarial accrued liability $120 million $135 million T $15 million
Funded ratio 80.30% 78.40% -1.90%
Ilustrated FY 2019 Annual Required Contribution
a. Percent of payroll 17.20% 19.42% 2.22%
b. Projected Payroll $107 million $106 million -$1 million
c. Estimated dollar amount $18.4 million $20.5 million $2.1 million

The figures above were calculated as of June 30, 2016, using the same benefit provisions and the same member and financial data
that were being used to prepare the regular June 30, 2016 actuarial valuation report. We are not recommending the June 30, 2016
valuation be reinstated, but instead, these recommended assumptions be used in this upcoming June 30, 2017 valuation.
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Section V
Summary of Recommendations

Our recommendations for changes in the assumptions may be summarized as follows:

1.

2.

We recommend decreasing the general inflation assumption from 2.75% to 2.50%.

We recommend decreasing the nominal investment return assumption from 7.50% to
7.25%.

We recommend not changing the real (above price inflation) general wage growth
assumption of 0.50%.

Recommended changes to salary increase assumptions:

a. For State Employees, we are recommending lowering the ultimate component of
the salary schedules by the same 0.25% as the change in the general wage inflation,
but we are recommending no change to the current 0.25% individual merit and
promotion component. This creates an assumed salary increase assumption of
3.25% per annum for longer service members.

b. For Teachers, we are recommending lowering the ultimate component of the salary
schedules by the same 0.25% as the change in the general wage inflation, but in
addition, we are recommending lowering the current 0.25% individual merit and
promotion component down to 0.00%.

c. For General MERS Employees, the experience and the current assumptions are
very similar to State Employees, and thus we are recommending keeping the same
0.75% above inflation assumption. This creates an assumed salary increase
assumption of 3.25% per annum for longer service members (3.00% GWI plus
0.25%).

d. For MERS Public Safety Employees, we are recommending an increase from
1.25% above inflation to 1.50% above inflation for the ultimate component.

We recommend a reduction in the payroll growth rate assumption from 3.25% to 3.00% for
groups except Teachers. For Teachers, consistent with the additional 0.25% recommended
in the salary scale, and based on the current demographics for the group, we are
recommending a 2.50% payroll growth rate.

We recommend a decrease in the assumption for the contingent post-retirement benefit
adjustments to be 2.15% per year.

We recommend using variants of the RP-2014 table. For the improvement scale, we
recommend using the ultimate rates of the MP-2016 projection scale.
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10.

11.

12.

13.

14.
15.

16.

We recommend updating the post-retirement mortality tables for disabled retirees to the RP-
2014 tables for disabled lives.

We recommend updating the pre-retirement mortality tables for active employees to the RP-
2014 tables.

For State Employees, Teachers, and General MERS retirement rates, we recommended
decreasing the probability of retirement during the first year of eligibility.

For MERS Police and Fire retirement rates, we recommend no change to the age based rates
at this time. Although, we recommend lowering the assumption that recognizes the demand
for members who would have been assumed to retire at an earlier age under the rules in
effect before the enactment RIRSA. '

For State Employees, General MERS and Police and Fire MERS, we recommend no change
to the rates of termination. For Techers, we have made very minor changes dunng the first
few years of the member’s career. ~

We recommend slightly modifying the rates of d:esablhty for most groups based on the
experience of the individual group.

We recommend no change to the current marriage assumption and spousal age difference.
We recommend no change to the current asset smoothmg method

We recommend no change to the current fundmg method.
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Section VI
Summary of Assumptions and Methods
Incorporating the Recommended Assumptions

I Valuation Date

The valuation date is June 30th of each plan year. This is the date as of which the
actuarial present value of future benefits and the actuarial value of assets are determined.

IL Actuarial Cost Method

The actuarial valuation uses the Entry Age actuarial cost method. Under this method, the
employer contribution rate is the sum of (i) the employer normal cost rate, and (ii) a rate
that will amortize the unfunded actuarial accrued liability (UAAL).

1.

First, the actuarial present value of future benefits is determined by discounting
the projected benefits for each member back to the valuation date using the
assumed investment return rate as the discount rate. For active members, the
projected benefits are based on the member’s age, service, gender and
compensation, and based on the actuarial assumptions. The calculations take into
account the probability of the member's death, disability, or termination of
employment prior to becoming eligible for a retirement benefit, as well as the
possibility of the member will remain in service and receive a service retirement
benefit. Future salary increases are anticipated. The present value of the
expected benefits payable to all active members is added to the present value of
the expected future payments to retired participants and beneficiaries to obtain the
present value of all expected benefits. Liabilities for future members are not
included.

The employer contributions required to support the benefits are determined as a
level percentage of salary, and consist of a normal contribution and an
amortization contribution.

The normal contribution is determined using the Entry Age Normal method.
Under this method, a calculation is made to determine the rate of contribution
which, if applied to the compensation of each individual member during the entire
period of anticipated covered service, would be required to meet the cost of all
benefits payable on his behalf. The salary-weighted average of these rates is the
normal cost rate. This calculation reflects the plan provisions that apply to each
individual member.

The employer normal cost rate is equal to (i) the normal cost rate, minus (ii) the
member contribution rate.
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5. The actuarial accrued liability is equal to the present value of all benefits less the
present value of future normal costs. The unfunded actuarial accrued liability
(UAAL) is then determined as (i) the actuarial accrued liability, minus (ii) the
actuarial value of assets.

6. The amortization contribution rate is the level percentage of payroll required to
reduce the UAAL to zero over the remaining amortization period. The UAAL was
initially being amortized over the remainder of a closed 30-year period from
June 30, 1999. In conjunction with The Rhode Island Retirement Security Act of
2011, the amortization period was reset to 25 years as of June 30, 2010. The
employer contribution rate determined by this valuation will not be effective until
two years after the valuation date. The determination of the contribution rate
reflects this deferral. The unfunded actuarial accrued liability (UAAL) and
covered payroll are projected forward for two years, and we then determine the
amortization charge required to amortize the UAAL over the remaining
amortization period from that point. In projecting the UAAL, we increase the
UAAL for interest at the assumed rate and we decrease it for the amortization
payments. The amortization payments for these two years are determined by
subtracting the current employer normal cost from the known contribution rates
for these years, based on the two prior actuarial valuations. Contributions are
assumed to be made monthly throughout the year.

I11. Actuarial Value of Assets

The actuarial value of assets is based on the market value of assets with a five-year
phase-in of actual investment return in excess of (less than) expected investment income.
Offsetting unrecognized gains and losses are immediately recognized, with the shortest
remaining bases recognized first and the net remaining bases continue to be recognized
on their original timeframe. Expected investment income is determined using the
assumed investment return rate and the market value of assets (adjusted for receipts and
disbursements during the year). The returns are computed net of administrative and
investment expenses.

IV. Actuarial Assumptions

A. Economic Assumptions

1. Investment return: 7.25% per year, compounded annually, composed of an
assumed 2.50% inflation rate and a 4.75% net real rate of return. This rate
represents the assumed return, net of all investment and administrative
expenses.
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Salary increase rate:

For MERS P&F: The sum of (i) a 4.00% wage inflation assumption
(composed of a 2.50% price inflation assumption and a 1.50% additional
general increase), and (ii) a service-related component as shown below:

MERS P&F
Years of Service—i-{elated
(L Servi:e | Comggent L Total-IncreaLse

1 10.00% 14.00%
2 9.00 13.00
3 7.00 | 11.00
4 4.00 8.00
5 2.50 6.50 |
6 3.00 I 7.00
7 0.50 4.50
8 0.50 4.50

9 or more 0.00 4.00

s

For State Employees and MERS General: The sum of (i) a 3.25% wage
inflation assumption (composed of a 2.50% price inflation assumption and
a 0.75% additional general increase), and (ii) a service-related component
as shown on next page.

For Teachers: The sum of (i) a 3.00% wage inflation assumption
(composed of a 2.50% price inflation assumption and a 0.50% additional
general increase), and (ii) a service-related component as shown on next

page.
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Salary Increase Rates
State E-‘,'mployees ] Teach-e-r; T WR-S;eneral
Service- Service- Service-
Related Total Related Total Related Total
Service Component Increase | Component | Increase Component | Increase
(1) ) ) 4) | () © | (7
1 1.00% 4.25% 10.00% 13.00% lf 4.00% 7.25%
2 2.00% 5.25% 9.00% 12.00% 3.00% 6.25%
3 3.00% 6.25% 6.25% 9.25% 2.75% 6.00%
4 2.75% 6.00% 5.50% 8.50% 2.50% 5.75%
5 2.75% 6.00% 5.00% 8.00% 2.25% 5.50%
6 2.50% 5.75% 5.00% 8.00% 2.00% 5.25%
7 1.25% 4.50% 4.50% | 7.50% 1.25% 4.50%
8 1.00% 4.25% ‘i_ 4.25% 7.25% 0.75% 4.00%
9 1.00% 4.25% 4‘00% 7‘00%.__L 0.50% 3.75%
10 1.00% 4.25% 4.00% 7.00% 0.50% 3.75%
11 1.00% _L_iZS% 0.00% 3.00% 0.25% 3.50%
12 2.00% 5.25% 0.00% 3.00% 0.25% 3.50%
13 1.25% 4.50% 0.00% 3.00% 0.25% 3.50%
14 1.00% 4.25% O.OO‘TA) 3.00% 0.25% 3.50%
15 1.00% 4.25% 0.00% 3.00% 0.25% 3.50%
16 1.00% 4.25% 0.00% 3.00% 0.00% 3.25%
17 0.50% + 3.75% 0.00% 3.00% 0.00% 3.25%
18 0.50% 3.75% 0.00% 3.00% 0.00% 3.25%
19 0.50% 3.75% 0.00% 3.00% 0.00% 3.25%
20 0.50% 3.75% 0.00% 3.00% 0.00% 3.25%
21 0.50% 3.75% 0.00% 3.00% 0.00% 3.25%
22 0.25% 3.50% 0.00% 3.00% 0.00% 3.25%
23 0.25% 3.50% 0.00% 3.00% 0.00% 3.25%
24 0.25% 3.50% 0.00% 3.00% 0.00% 3.25%
25 or more 0.00% 3.25% 0.00% 3.00% 0.00% 3.25%
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B.

Salary increases are assumed to occur once a year, on July 1. Therefore
the pay used for the period year following the valuation date is equal to the
reported pay for the prior year, increased by the salary increase
assumption. For employees with less than one year of service, the
reported rate of pay is used rather than the fiscal year salary paid.

3. Payroll growth rate: In the amortization of the unfunded actuarial accrued
liability, payroll is assumed to increase 3.00% for State Employees,
MERS P&F and MERS General and 3.00% for Teachers per year. This
increase rate is solely due to the effect of wage inflation on salaries, with
no allowance for future membership growth.

4. Post-retirement Benefit Increase: Post-retirement benefit increases are
assumed to be 2.15%, per annum, while the plan has a funding level that
exceeds 80%; however, an interim COLA will be granted in four-year
intervals while the COLA is suspended. The first such COLA will be
applicable in Calendar Year 2017. As of June 30, 2016, it is assumed that
the COLAs will be suspended for 11 years due to the current funding level
of the plans. The actual COLA will be determined based on the plan’s
five-year average investment rate of return (return on actuarial assets)
minus 5.5% and will range from zero to 4.0%.

Demographic Assumptions

1. Post-termination mortality rates (non-disabled)

a.

Male State Employees, MERS General and MERS P&F: RP-2014
Combined Healthy for Males with Blue Collar adjustments,
projected with Scale Ultimate MP16.

Female State Employees, MERS General and MERS P&F: RP-
2014 Combined Healthy for Females, projected with Scale
Ultimate MP16.

Male Teachers: RP-2014 Combined Healthy for Males with
White Collar adjustments, projected with Scale Ultimate MP16.

Female Teachers: RP-2014 Combined Healthy for Females with
White Collar adjustments, projected with Scale Ultimate MP16.
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The following table provides the life expectancy for individuals retiring in
future years based on the assumption with full generational projection:

[rrmem——

Life Expectancy for an Age 65 Retiree in Years

Group Year of Retirement

2010 | 2015 | 2020 | 2025 | 2030
State Employee - Male 21.0 214 | 21.8 | 223 | 22.7
State Employee - Female 24.1 245 | 249 | 253 | 2538
Teacher - Male 234 | 238 | 242 | 246 | 250
Teacher - Female 251 | 255 | 259 | 262 | 2656

2. Post-retirement mortality (disabled lives): One set of rates is used for all
employees

a. Males: RP-2014 Disabled Reitree Table for males, projected with
Scale Ultimate MP16.

b. Females: RP-2014 Disabled Reitree Table for males, projected
with Scale Ultimate MP16;
Sample rates from base table are shown below:

Number of Deaths per 100

Males Females

020 0.09
l 30 | 0.49 0.23
35 0.86 0.42
40 1.27 0.66
45 1.68 0.92
50 2.04 1.19
| ss 2.34 1.45
60 2.66 1.70
65 3.17 2.09
70 4.03 2.82
75 5.43 4.10
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3. Pre-retirement mortality: Use the RP-2014 employee table for males and
females. Teacher rates are 75% of the base table. Sample rates are shown
below:

Number of Deaths per 100
Non-Teachers Teachers
Age | Males I Females i Males Females
25 0.05 6.02 f 0.04 0.01
30 0.05 0.02 0.03 0.02
35 0.05 0.03 ﬂ 0.04 0.02
40 0.06 0.04 0.05 0.03
45 0.10 0.07 0.07 0.05
50 0.17 0.11 0.13 0.08
55 0.28 0.17 0.21 0.13
60 0.47 0.24 P 0.35 0.18
65 0.83 0.37 0.62 0.28
70 1.39 I &63 A 1.04 0.47
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4, Disability rates: Sample rates are shown below. Ordinary disability rates
are not applied to members eligible for retirement. One half the
accidental disabilities are assumed to be totally and permanently disabled
from any occupation.

T T e — e o
Number of Disabilities per 1,000
State State u State Teachers E Teachers I T eachers‘ﬂ Teachers
Ordinary || Accidental Ordinary | Accidental | Ordinary || Accidental
Age Males Males Females Females Males Males Females Females®
25 0.32 0.14 0.36 0.11 0.27 0.03 0.18 0.03
30 0.39 0.17 0.44 0.13 033 | 0.03 H 0.22 0.03
35 0.53 0.23 0.6 0.18 045 0.05 0.3 0.05
40 0.77 0.33 0.88 0.26 0.66 H 0.07 044 0.07
45 1.26 0.54 1.44 0.43 1.08 0.11 0.72 0.11
50 2.14 0.92 2.44 0.73 1.83 0.18 1.22 0.18
55 3.54 1.52 4.04 l 1.21 3.03 ﬂ 0.3 2.02 03
60 4.94 2.12 5.64 1.69 4.23 0.42 2.82 0.42
65 8.09 3.47 9.24 2.77 6.93 0.69 4.62 0.69
e L

General,
Ordinary,

Age Males
25 0.45
30 0.55
35 ]{ 0.75
40 1.1
45 1.8
50 3.05
55 5.05
60 7.05
65 11.55

MERS P&F,

MERS P&F. |

General, General, Ordinary, Accidental,
Accidental, Ordinary, Accidental, Males and Males and
e Females = [ Females Females Females

u 014 0.23 0.05 026 1.7
0.17 i 0.28 0.06 0.33 22
0.23 0.38 0.08 0.44 2.9
0.33 0.55 0.11 0.66 44
0.54 0.9 0.18 1.08 7.2
0.92 1.53 0.31 1.82 12.1
H 1.52 2.53 0.51 1.82 12.1
2.12 3.53 0.71 1.82 12.1
3.47 5.78 1.16 1.82 12.1
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5. Termination rates (for causes other than death, disability, or retirement) are a
function of the member’s service. Termination rates are not applied to members
eligible for retirement. Rates are shown below:

| state MERS
Service Employees Teachers General MERS P&F

1 | 0.160000 | 0.150000 | 0.175000 [ 0.100000

2 0.101160 0.100000 0.118774 0.047300

3 0.080768 0.075000 J 0.101396 0.036903

4 0.068839 0.064811 0.086148 0.030821

5 0.060375 0.048163 0.072887 0.026506

6 0.053810 0.038256 0.061471 0.023158

7 0.048446 0.031695 0.051757 0.020424

8 0.043911 0.027033 0.043604 0.018111

9 0.039983 0.023553 | = 0.036868 0.016108

10 0.036518 “ 0.020857 0.031408 0.014342

11 J 0.033418 | 0.018708 0.027082 0.012761
12 0.030614 0.016956 0.023746 0.011332
13 0.028054 0.015500 0.021259 0.010026
14 Il 0.025699 0.014271 0.019479 0.008826

i 15 0.023519 F' 0.013220 0.018263 0.007714
16 0.021489 0.012312 0.017470 0.006679
17 F 0.019590 0.011518 0.016956 0.005711
18 0.017807 0.010820 0.016579 0.004802

F 19 0.016125 0.010200 0.016198 0.003944
20 | 0014535 0.009646 0.015669 0.000000
21 0.013026 0.009149 0.014851 0.000000
22 0.011590 0.008700 0.013602 0.000000
23 0.010222 0.008292 0.011778 0.000000
24 0.008914 0.007920 0.009239 0.000000
25 0.007662 0.007580 0.005841 0.000000
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Retirement rates (unreduced):

For State Employees (except Correctional Officers) and MERS General: a flat
20% per year retirement probability for members eligible for unreduced retirement.
A 35% retirement probability at first eligibility will be only applied if they have
reached age 65 or with at least 25 years of service.

For Teachers: a flat 25% per year retirement probability for members under the age
of 67 eligible for unreduced retirement, a flat 35% per year retirement probability
for members at age 67 or older eligible for unreduced retirement. A 40% retirement
probability at first eligibility will be only applied if they have reached age 65 or
with at least 25 years of service.

For MERS P&F: Unisex, service based rates are used for police and fire. Rates
depend on whether the unit had elected the optional 20-year retirement provisions.
All members are assumed to retire upon reaching age 65 with at least ten years of
service. Because of the enactment of the RIRSA in 2011, the retirement
assumption was modified for members not eligible for retirement by July 1, 2012.
Members who would have been assumed to retire at an earlier age under the rules
in effect before the enactment of the provision changes are assumed to retire when
first eligible for an unreduced benefit. This demand is recognized by adding a 5%
probability for every year the member has been deferred.

MERS P&F X
| Units wth the | Units without the
‘ | Optional 20-y§ar Optional 20—y§ar |
Service | retirement election | retirement election
20 T 12.0%
q 21 | 10.0%
22 10.0%
23 10.0%
24 12.0%
H 25 14.0% 50.0%
26 16.0% 16.0%
27 18.0% 18.0%
28 20.0% 20.0%
29 20.0% 20.0%
30+ 35.0% 35.0%
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For Correctional Officers: A set of unisex rates, indexed by service, as shown
below. All members still active are assumed to retire at age 65 with 10 years of
service. Because of the enactment of Article 7 in 2009 and the RIRSA in 2011,
the retirement assumption was modified for members whose retirement ages were
delayed. Members who would have been assumed to retire prior to under the rules
in effect before the enactment of the provision changes are assumed to retire when
first eligible for an unreduced benefit. This demand is recognized by adding a 5%
probability for every year the member has been deferred.

Corrections J
Service Ret. Rate
20 2.00%
21 2.00%

2 T200% |
23 2.00%

24 200% |
25 | 3.00%
26 3.00%

27 | 3.00% =
'- 28 | 4.00%
29 " 5.00%
r_ 30 6.00%
| 3 7.00%
[ 8.00%
33 9.00%
34 10.00%
35 30.00%
36 25.00%
37 25.00%
38 25.00%
39 25.00%
40 100.00%
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For members with 10 or more years of contributory service on June 30, 2012 and
that reach their Article 7 Retirement Date within three years of June 30, 2012, 5%
are assumed to retire upon first attainment of their Article 7 Retirement Date and

receive their benefits accrued as of June 30, 2012.

Reduced retirement Members are eligible to retire with reduced benefit
five years prior to their normal retirement age. Rates are on the years from
normal retirement age, as shown below:

Year from
Normal
Retirement
Age Ret. Rate

5 2%
4 2%
3 2%
2 3%
1 ] 4%

Other Assumptions

. Valuation payroll (used for determining the amortization contribution rate):

Prior aggregate fiscal year payroll projected forward one year using the
overall payroll growth rate.

. Percent married: For State Employees and Teachers, 85% of employees are

assumed to be married. For MERS employees (both MERS General and
MERS P&F), 80% of employees are assumed to be married.

. Age difference: Male members are assumed to be three years older than their

spouses, and female members are assumed to be three years younger than
their spouses.

. Percent electing annuity on death (when eligible): All of the spouses of

vested, married participants are assumed to elect an annuity. The spousal
annuity death benefit for vested married participants is valued using a static
optional form conversion factor of 0.84 and 0.78 for males and females
respectively.
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10.

11.

12.

13.

14.

15.

For active death benefits, the liability is initially calculated based on the
ordinary death benefit provisions, and then a 7.5% load is applied to account
for duty related benefits.

Percent electing deferred termination benefit: Vested terminating members are
assumed to elect a refund or a deferred benefit, whichever is more valuable at
the time of termination.

Recovery from disability: None assumed.

Remarriage: It is assumed that no surviving spouse will remarry and there will
be no children’s benefit.

Assumed age for commencement of deferred benefits: Members electing to
receive a deferred benefit are assumed to commence receipt at the first age at
which unreduced benefits are available.

Investment and administrative expenses: The assumed investment return
rate represents the anticipated net return after payment of all investment and
administrative expenses.

Inactive members: Liabilities for inactive members are approximated as a
multiple of their member contribution account balances. For non-vested
inactive members, the multiple is 1.0. For vested inactive members, the
multiple is 8.0 for members with 25 or more years of service, 3.0 for vested
inactive members age 45 or older with less than 25 years of service, and 1.0
for other vested inactive members younger than age 45.

Decrement timing: For all non-teachers employees (State Employees,
MERS General, and MERS P&F), decrements are assumed to occur at the
middle of the year. For Teachers the retirement and termination decrements
are assumed to occur at the beginning of the year, while death and disability
are assumed to occur at the middle of the year.

Eligibility testing: Eligibility for benefits is determined based upon the age
nearest birthday and service nearest whole year on the date the decrement is
assumed to occur.

Decrement relativity: Decrement rates are used directly from the experience
study, without adjustment for multiple decrement table effects.

Incidence of Contributions: Contributions are assumed to be received
continuously throughout the year based upon the computed percent of
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payroll shown in this report, and the actual payroll payable at the time
contributions are made.

16. Benefit Service: All members are assumed to accrue one year of eligibility
service each year.

17. All calculations were performed without regard to the compensation limit in
IRC Section 401(a)(17) and the benefit limit under IRC Section 415.

Participant Data

Participant data was supplied on electronic files. There are separate files for (1)
active and inactive members, and (i) members and beneficiaries receiving
benefits.

The data for active members included name, an identification number, gender, a
code indicating whether the member was active or inactive, a code indicating
employee type (State Employee, Teacher, MERS General or MERS P&F), date of
birth, service, salary, date of last contribution, accumulated member contributions
without interest, accrued benefit multiplier as of June 30, 2014, Final Average
Compensation as of June 30, 2012, Article 7 Retirement Date, and the Rhode
Island Retirement Security Act Retirement Date. For retired members and
beneficiaries, the data included name, an identification number, gender, date of
birth, date of retirement, amount of benefit, the amount of adjustment after age 62
for anyone electing the Social Security option, a code indicating the option
elected and the type of retiree (service retiree, disabled retiree, beneficiary), and if
applicable, the joint pensioner’s date of birth and gender.

Salary supplied for the current year was based on the earnings for the fiscal year
preceding the valuation date. However, for members with less than one year of
service, the current rate of salary was used. This salary was adjusted by the salary
increase rate for one year.

In defining who was an active member, members with a date of last contribution
in the final quarter of the fiscal year were considered active. Otherwise, the
member was defined as inactive.

To correct for incomplete and inconsistent data, we first attempted to pulled data
from prior valuation files and then made general assumptions to fill in the rest.
These modifications had no material impact on the results presented.
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Employees' Retirement System of Rhode Island

Section VII

Salary Scale Assumption
State Employees

Average Long
Service
Year Increase CPI Productivity

2007 4.98% 2.69% 2.29%

2008 3.58% 5.02% -1.44%

2009 2.86% -1.43% 4.29%

2010 4.06% 1.05% 3.01%

2011 2.19% 3.56% -1.37%

2012 5.08% 1.66% 3.42%

2013 0.70% 1.75% -1.05%

2014 0.76% 2.07% -1.31%

2015 3.36% 0:12% 3.24%

2016 2.19% 1.01% 1.19%

Average 2.97% 1.74% 1.23%

Proposed 3.25% 2.50% 0.75%

Less Actual
Inflation and Actual Step- Proposed Step-
Years of Average Pay Productivity Rate/Promotional | Rate/Promotional
Service Increase Components Component Component

2 4.51% (2.97%) 1:54% 2.00%
3 6:12% (2.97%) 3.16% 3.00%
4 3.57% (2.97%).. 2.60% 2.75%
5 5.77% (2.97%) 2.80% 2.75%
6 _581% (2.97%) 2.85% 2.50%
7 413% (2.97%) 1.16% 1.25%
8 3.72% 2.97%) 0.75% 1.00%
9 .. 379% (2.97%) 0.83% 1.00%
10 3.90% L (2.97%) 0.93% 1.00%
11 4.02% L (297%) 1.05% 1.00%
o 12 4.88% (2.97%) 1.91% 2.00%
13 4.24% (2.97%) 1.27% 1.25%
14 3.68% (2.97%) 0.71% 1.00%
15 3.75% (2.97%) 0.79% 1.00%
16 4.07% (2.97%) 1.10% 1.00%
17 3.16% (2.97%) 0.19% 0.50%
18 3.32% (2.97%) 0.35% 0.50%
19 3.78% (2.97%) 0.82% 0.50%
20 3.33% (2.97%) 0.36% 0.50%
21 3.78% (2.97%) 0.82% 0.50%
22 3.37% (2.97%) 0.40% 0.25%
23 3.06% (2.97%) 0.09% 0.25%
24 3.10% (2.97%) 0.13% 0.25%
25+ 2.97% (2.97%) 0.00% 0.00%
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Employees' Retirement System of Rhode Island

Section VII

Salary Scale Assumption

Teachers
Average Long
Service
Year Increase CPl Productivity

2007 6.14% 2.69% 3.45%

2008 3.45% 5.02% -1.57%

2009 2.7%% -1.43% 4.21%

2010 2.50% 1.05% 1.44%

2011 4.06% 3.56% 0.50%

2012 1.58% 1.66% -0.08%

2013 -2.53% 1.75% -4.29%

2014 1.93% 2.07% -0.15%

2015 2.08% 0.12% 1.96%

2016 0.33% 1.01% -0.67%

Average 2.23% 1.74% 0.49%

Proposed 3.00% 2.50% 0.50%

Less Actual
Inflation and Actual Step- Proposed Step-
Years of Average Pay Productivity Rate/Promotional | Rate/Promotional
Service Increase Components Component Component

2 -~ 11.15% (2.21%) 8.94% 9.00%
3 8.28% (221%) 6.08% 6.25%
4 7.86% _221%) 5.66% 5.50%
b o 739% (2.21%) 5.19% 5.00%
6 7.42% (2.21%) 5.21% 5.00%
7 6.63% _221%) 4.43% 4.50%
8 6.37% (2.21%) 4.16% 4.25%
9 6.40% (2.21%) 4.19% 4.00%
10 6.79% (2.21%) 4.58% 4.00%
11 2.21% (2.21%) 0.00% 0.00%

GRS

83



Employees' Retirement System of Rhode Island

Section VII

Salary Scale Assumption

General Employees
Average Long
Service
Year Increase CPI  Productivity
2007 4.81% 2.69% 2.12%
2008 3.88% 5.02% -1.14%
2009 3.54% -1.43% 4.97%
2010 1.52% 1.05% 0.46%
2011 2.05% 3.56% -1.51%
2012 1.50% 1.66% -0.17%
2013 2.04% 1.75% 0.29%
2014 1.61% 2.07% -0.46%
2015 2.58% 0.12% 2.46%
2016 2.44% 1.00% 1.44%
Average 3.07% 1.74%  0.86%
Proposed 3.25% 250% - 0.75%
Less Actual |
Inflation and Actual Step- Proposed Step-
Years of Average Pay Productivity Rate/Promotional | Rate/Promotional
Service Increase Components | Component Component
2 2.52% -2.59% -0.08% 3.00%
3 : 515% -2.59%% 2.56% 2.75%
4 | 513% -2.59% 2.54% 2.50%
| o S 4.42% B -2.59% 1.83% 2.25%
6 4.63% -2.59% 2.04% 2.00%
T 3.63% -2.59% 1.04% 1.25%
8 3.45% -2.59% 0.86% 0.75%
9 _l_ 3.39% -2.59% 0.80% 0.50%
10 _3.19% -2.59% 0.60% 0.50%
11 _3.02% -2.59% 0.43% 0.25%
12 2.82% -2.59% 0.23% 0.25%
13 2.36% -2.59% -0.23% 0.25%
14 2.63% -2.59% 0.03% 0.25%
15 3.23% -2.59% 0.64% 0.25%
16+ 2.5%% -2.59% 0.00% 0.00%
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Employees' Retirement System of Rhode Island

Section VII

Salary Scale Assumption
Police and FireFighters

Average Long
Service
Year Increase CPI__ Productivity|
2007 5.89% 2.69% 3.21%
2008 2.76% 5.02% -2.26%
2009 3.33% -1.43% 4.76%
2010 3.25% 1.05% 2.19%
2011 3.16% 3.56% -0.40%
2012 5.70% 1.66% 4.03%
2013 2.50% 1.75% 0.74%
2014 3.05% 2.07% 0.97%
2015 2.32% 0.12% 2.19%
2016 6.33% _1.01% 2.19%
Average 507%  1.74% 2.08%
Proposed 4.00% 2.50% 1.50%
) Less Actual
Inflation and Actual Step- Proposed Step-
Years of Average Pay Productivity Rate/Promotional | Rate/Promotional
Service Increase Components Component Component
2 15.09% -3.82% 11.27% 9.00%
3. 10.66% -3.82% 6.84% 7.00%
4 7.82% -3.82% 4.01% 4.00%
5 L 571% -3.82% 1.89% 2.50%
6 _ 6.52% -3.82% 2.70% 3.00%
7 _3.48% -3.82% -0.34% 0.50%
8 3.96% -3.82% 0.14% 0.50%
9 3.82% -3.82% 0.00% 0.00%
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II.

I11.

Employees’ Retirement Board of Rhode Island
Governance Subcommittee
Wednesday, April 12, 2017, 9:00 a.m.
2nd Floor Conference Room, 50 Service Ave

The Meeting of the Governance Subcommittee was called to order at 9:00 a.m.
Wednesday, April 12, 2017, in the 2rd Floor Conference Room, 50 Service Avenue,
Warwick, RI.

Roll Call of Members

The following members were present at roll call: John P. Maguire, Chairperson; Michael
DiBiase; Brian M. Daniels and Patrick Marr for General Treasurer Seth Magaziner.

Also in attendance: Frank J. Karpinski, ERSRI Executive Director; Attorney Michael P.
Robinson, Board Counsel and Gayle Mambro-Martin, Deputy Legal Counsel

Recognizing a quorum, Chairman Maguire called the meeting to order.
Roger P. Boudreau arrived at 9:02 a.m.

Approval of the Draft Minutes from the March 15, 2017
Governance Subcommittee Meeting

On a motion by Brian M. Daniels and seconded by Michael DiBiase, it was unanimously

VOTED: To approve the draft minutes of the March 15, 2017 meeting of the
Governance Subcommittee.

Review of the Overview of Governance Subcommittee Duties

Director Karpinski provided the Subcommittee an overview of the duties and
responsibilities incorporated within the charter approved by the Board. The Director
said the Subcommittee combines the former Rules and Regulations, Legislative and
Board Education Subcommittees. He said board education and evaluation, strategic
planning, oversight of system staff, board governance and review of retirement laws
comprise the Board Governance Subcommittees duties.

The Subcommittee discussed the Board’s annual calendar as well as its yearly calendar
to better focus on time sensitive matters and be cognizant of the standard types of
meetings, e.g. review of disabilities, budget, actuarial valuations, etc. The Director said
there is currently a high-level meeting calendar for the rest of year, but the
Subcommittee said it will seek to meet again to finalize the current year calendar and
build the 2018 calendar year.

The Subcommittee then discussed a review of retirement laws where regulations are
needed. Attorney Mambro-Martin said there are draft policies that are ready for
subcommittee review and promulgation and internal policies were applicable that could
also be considered for promulgation. She recommended a review of post-retirement
employment policies given that there are increasingly more requests being presented to
ERSRI.
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Director Karpinski said the Subcommittee should prioritize draft regulations to consider
and then present matters to the full Board for approval and formal promulgation.

Strategic Plan Discussion

Director Karpinski referred the Subcommittee to the draft 2017 Strategic Plan. He
noted that the Treasurer initiated a Treasury wide plan and ERSRI to develop short and
long-term goals. The Director noted that the most significant piece of the strategic plan
is the data validation project which when completed, will provide better customer
service, web site usefulness and quicker benefit processing.

The Subcommittee discussed the draft plans and Chairman Maguire felt some of the
target dates to conduct and finalize the strategic plan development may need to be
reviewed. Director Karpinski said the target dates can be adjusted with the
Subcommittee’s review. Mr. DiBiase noted that strategic planning is generally focused
on strategic objectives and felt the Board should be engaged in its process. Director
Karpinski said the May offsite training will have a facilitator to engage the Board to fine
tune the draft plan and ultimately the full Board will approve it. He also noted that the
plan is a living document and can be adjusted should the Subcommittee and Board feel
adjustments are required. The Subcommittee also discussed the vision statement and
made adjustments. -

Executive Director Evaluation Discussion

Mr. Maguire referred the Subcommittee to the example Director evaluations provided
and after discussion, asked if Director Karpinski could obtain examples from additional
systems to compare. The Director said he will do a national survey through the National
Association of State Retirement Administrators (NASRA).

The Subcommittee then discussed what level the Executive Director has in the staff and
manager hiring process. Director Karpinski said he can recommend but does not have
direct authority to hire, terminate or appoint staff. The Subcommittee said it will need
to take that into consideration when developing the evaluation. Mr. Daniels said for the
nonunion employees there should be a certain percentage tied into their job to be in line
with the strategic plan execution.

Adjournment

There being no other business to come before the committee, on a motion by Brian M.
Daniels and seconded by Patrick Marr, the meeting adjourned at 9:53 a.m.

Respectfully submitted,

Frank J. Karpinski
Executive Director

April 12, 2017




I1.

III.

Employees’ Retirement Board of Rhode Island
Member Services Subcommittee
Wednesday, April 12, 2017, 11:00 a.m.
2nd Floor Conference Room, 50 Service Ave

The Meeting of the Member Services Subcommittee was called to order at 11:22 a.m.
Wednesday, April 12, 2017, in the 21d Floor Conference Room, 50 Service Avenue,
Warwick, RI.

Roll Call of Members

The following members were present at roll call: Marcia B. Reback, Chairperson; Roger
P. Boudreau, Mark A. Carruolo and Bea Lanzi for General Treasurer Seth Magaziner.

Also in attendance: Frank J. Karpinski, ERSRI Executive Director; Attorney Michael P.
Robinson, Board Counsel, Kate Brock, Director of Member Services and General
Treasurer Seth Magaziner

Recognizing a quorum, Chairperson Reback called the meeting to order.
Selection of Vice Chairperson

On a motion by Mark A. Carruolo and seconded by Bea Lanzi, it was unanimously

VOTED: To select Roger P. Boudreau as the Vice Chairman of the Member
Services Subcommittee.

Review and Finalize Draft Member Services Committee Charter
for Board Approval

Treasurer Magaziner addressed the Subcommittee and stressed that improving member
services is the top priority within the organization for the next 2 years to ultimately be
able to provide better services and more counseling to members. He thanked the
Subcommittee for their commitment to member services.

Director Karpinski noted items on the draft Member Services Charter that required
input from the Subcommittee. The Subcommittee discussed the items and then on a
motion by Roger P. Boudreau and seconded by Bea Lanzi, it was unanimously

VOTED: To perform a self-evaluation of the Member Services
Subcommittee every two years.

On a motion by Roger P. Boudreau and seconded by Mark A. Carruolo, it was
unanimously

VOTED: To approve the Member Services Subcommittee Charter as
amended and recommend its adoption to the full Board.

Overview of ERSRI’s Member Services Operations

Director of Member Services Kate Brock provided an overview to the Subcommittee of
the ERSRI Member Services department which included department staffing, an
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overview of department responsibilities, blocking issues to improving customer service,
a discussion of data and how it impacts operations and how ERSRI has been correcting
it, member account validation, benefit structure complexity, and additional near term
customer service improvements.

Mr. Carruolo queried about the quality of the data and if the contact person at the
agencies providing contributions and days worked are familiar with what data is
required. Director Karpinski affirmed that there is a communicative relationship
between the retirement counselors and the human resources/payroll departments,
however turnover at the agencies is problematic. Ms. Brock told the Subcommittee that
one of the requested FTE’s approved by the Board earlier would review, at time of
receipt, data that is being posted in the system to help mitigate processing issues in the
future.

Chairperson Reback told Director Karpinski that it would be beneficial if the IT
Department could familiarize the Subcommittee on the data collection process. Director
Karpinski said that he would have the IT wage and contribution department provide a
presentation to the Subcommittee on the process.

Chairperson Reback then requested that, given the time, Ms. Brocks presentation
relating to member communications be tabled to the next meeting along with a
discussion of establishing the Subcommittees pI‘lOI’ltleS from the charter.
Adjournment

There being no other business to come before the committee, on a motion by Roger P.
Boudreau and seconded by Mark A. Carruolo, the meeting adjourned at 12:35 p.m.

Respectfully submitted,

Frank J. Karpinski
Executive Director
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