TEACHER RETIREMENT SYSTEM OF TEXAS MEETING
BOARD OF TRUSTEES

AGENDA

February 14, 2018 — 10:00 a.m.
February 15, 2018 — 8:30 a.m.
February 16, 2018 — 8:00 a.m.

UT Rio Grande Valley, Ballroom Bldng
1201 W University Drive, Edinburg, Texas 78539

All or part of the February 14-16, 2018, meeting of the TRS Board of Trustees may be held
by telephone or video conference call as authorized under Sections 551.130 and 551.127
of the Texas Government Code. The Board intends to have a quorum and the presiding
officer physically present at the following location, which will be open to the public during
the open portions of the meeting: 1201 W University Drive, Edinburg, Texas 78539.

NOTE: The Board may take up any item posted on the agenda during its meeting on
Wednesday, February 14, 2018, or during the meeting on the following days, February 15-
16, 2018, beginning at the time and place specified on this agenda.

The open portions of the February 14-16, 2018, Board meeting are being broadcast over
the Internet. Access to the Internet broadcast of the Board meeting is provided at
WWW.Irs.texas.gov.

1. Call roll of Board members.
2. Consider Board administrative matters, including the following — Jarvis
Hollingsworth.

A. Approval of the December 14-15, 2017 proposed meeting minutes

B. Setting, rescheduling, or canceling future Board meetings.
3. Provide an opportunity for public comment — Jarvis Hollingsworth.
4. Receive an overview of the Board meeting agenda and theme: TRS: One Mission.

Many Parts — Brian Guthrie.

5. Receive an update on the Many Parts and One Mission of TRS Customer Service
—Janet Bray, Katrina Daniel, Rebecca Merrill and Barbie Pearson.

6. Consider Amendments to the Bylaws of the Board of Trustees of TRS — Rebecca
Merrill, Heather Traeger, and Amy Barrett.



10.

Receive an update on the TEAM Program, Reset for Phase 2 — Brian Guthrie and
Chet Henry.

Receive a presentation on Capital Market Assumptions - Steve Voss and Mike
McCormick, Aon Hewitt.

Review and consider the TRS of Texas Experience Study Findings and
Recommendations, including considering the Return Assumption — Joe Newton
and Dan Siblik, Gabriel, Roeder, Smith & Co.

Review the Pension Benefit Design Study and Proposed Update — Caasi Lamb.

NOTE: The Board meeting likely will recess after the last item above and resume Thursday
morning to take up items listed below.

11.

12.

13.

14.

15.

16.

Provide opportunity for public comment — Jarvis Hollingsworth.

Receive an overview of the February 15, 2018 agenda — Brian Guthrie.
Discuss investment matters, including the following:
A. Market Update — Jase Auby;

B. Emerging Manager Annual Update; including consideration of a finding
that deliberating or conferring on investment transactions or potential
investment transactions in an open meeting would have a detrimental effect
on the position of the retirement system in negotiations with a third person
or put the retirement system at a competitive disadvantage in the market —
Sylvia Bell;

C. Industry Leadership: Building a World Class Investor — Sacha Ghai, Bryce
Klempner and Matt Portner, McKinsey and Company;

D. Building the Fleet: Becoming a Best-in-Class Global Institutional Investor
— Jerry Albright;

E. SPN Tactical Value Update — Jerry Albright.

Receive a report on Portfolio Performance Measures, Issues and Practices — Dr.
Keith Brown.

Receive a presentation on fiduciary duties — Overview of Trustee and Employee
Ethics Policies — Carolina de Onis and Heather Traeger; Steve Huff and Keith
Johnson, Reinhart Boerner Van Deuren S.C.

Receive a report on Why is the Healthcare Market Different from other Markets? —
Katrina Daniel and Dr. Osama Mikhail, University of Texas Health Science Center.



17.

Consider adoption of the notice of completed rule review for the 403(b) rules in
Title 34, Part 3, Chapter 53 of the Texas Administrative Code — Rebecca Merrill.

NOTE: The Board meeting likely will recess after the last item above and resume Friday
morning to take up items listed below.

18.

19.

20.

21.

22.

23.

24.

Provide opportunity for public comment — Jarvis Hollingsworth.
Receive an overview of the February 16, 2018 agenda — Brian Guthrie.

Receive a report on TRS and State Street Bank partnership — Ron O’Hanley and
Andrew Erickson, State Street.

Receive a report on Value Add of Audit — Amy Barrett and Jim Pelletier, The
Institute of Internal Auditors.

Receive an overview of the TRS audit plan for FY18 and consider amendments —
Amy Barrett.

Receive a report on TRS Innovations: Looking Ahead — Chris Cutler.

Receive an overview on Resource Planning: FY 18 — FY23— Brian Guthrie and Don
Green.

The Board may convene in Executive Session under the following but not limited to:

A. Texas Government Code, Section 551.071: Consultation with Attorney;

B. Texas Government Code, Section 551.072: Deliberation Regarding Real
Property;

C. Texas Government Code, Section 551.074: Personnel Matters Relating to

Appointment, Employment, Evaluation, Assignment, Duties, Discipline, or
Dismissal of Officers or Employees including but not limited to the
Executive Director, Chief Auditor Executive, Chief Investment Officer.

D. Texas Government Code, Section 551.076: Deliberation Regarding
Security Devices or Security Audits;

E. Texas Government Code, Section 551.089: Deliberation Regarding
Security Devices or Security Audits; or

F. Texas Government Code, Section 825.3011: Certain Consultations
Concerning Investments.
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Minutes of the Board of Trustees

December 14 - 15, 2017

The Board of Trustees of the Teacher Retirement System of Texas met on December 14 - 15,
2017, in the boardroom located on the fifth floor of the TRS East Building offices at 1000 Red
River, Austin, Texas. The following Board members were present:

Jarvis Hollingsworth, Chair

Joe Colonnetta
David Corpus
John Elliott

Greg Gibson
Christopher Moss
James D. Nance
Dolores Ramirez
Nanette Sissney

Others present:

Brian Guthrie, TRS
Ken Welch, TRS

Don Green, TRS
Carolina de Onis, TRS
Katrina Daniel, TRS
Jerry Albright, TRS
Jase Auby, TRS

Amy Barrett, TRS
Heather Traeger, TRS
Chet Henry, TRS

Dan Junell, TRS
Katherine Farrell, TRS

Cliff Ansess, AQR Capital Management
Tim Lee, TRTA

Diane Wuthrich

Kathy Huver

Ann Fickel, TRTA

Franklin Hopkins, Germer Beaman & Brown PLLC
Philip Mullins, TSEU

Ted Melina Raab, Texas AFT

Eileen O’Grady, Unite Here

Joni Tocani, CVSH

Sean Donovan, CVSH

Nancy Byler, TRTA

Steve Huff, Reinhart Boerner Van Deuren Ben Barnes, TRTA

Steve Voss, Aon Hewitt Brock Gregg, TRTA

Dr. Keith Brown, Investment Advisor Taylor Jones, TSEU

Michael Johnson, Bridgepoint Consulting  Judy Holloway, TSEU
David Gonzales, Humana
Barbara Fetonte, TSEU

Mr. Hollingsworth called the meeting to order at 9:00 a.m.

1. Call roll of Board members.

Ms. Farrell called the roll. A quorum was present.



2. Consider the following administrative items — Chair:
A. Approval of the proposed October 27, 2017 Board meeting minutes.

On a motion by Mr. Moss, seconded by Dr. Gibson, the Board voted to approve the proposed
minutes of the October 27, 2017 Board meeting with Mr. Hollingsworth, Mr. Nance and Ms.
Sissney abstaining.

B. Excusing Board member absences from the October 27, 2017 Board meeting.

On a motion by Dr. Gibson, seconded by Mr. Elliott, the Board voted to excuse the absence of
Ms. Charleston from October 27, 2017 Board meeting with Mr. Hollingsworth, Mr. Nance and
Ms. Sissney abstaining.

C. Consider the election of the Board Vice-Chair.

Dr. Gibson nominated Ms. Ramirez to be the vice chair of the Board. Mr. Hollingsworth,
hearing no other nominations, called for a vote. Ms. Ramirez was voted as vice chair by
acclamation of the full Board.

D. Consider consenting to the Board Chair’s appointment of committee members, and
receive the Board Chair’s public announcement of committee chairs.

On a motion by Mr. Moss, seconded by Mr. Corpus, the Board unanimously approved the
proposed committee membership and chairmanship.

E. Setting, rescheduling, or canceling future Board meetings.

On a motion by Mr. Nance, seconded by Mr. Corpus, the Board unanimously approved the
dates as proposed for the 2018.

3. Provide opportunity for public comment — Chair.

Ms. Diane Wuthrich, representing herself and retired teachers, expressed concerns regarding
TRS investments, COLAs and healthcare issues facing retirees.

Ms. Kathy Huver, a retired teacher, expressed concerns regarding insurance. She questioned
the role of the Board in determining insurance benefits, and why if a member opts out of
insurance they cannot decide to opt back in unless there is a major life-changing event.

Mr. Tim Lee, Executive Director of Texas Retired Teachers Association (TRTA), expressed
concerns regarding four areas: the Board’s consideration of changing the discount rate and its
assumed rate of return for the pension fund; the changes in health care and confusion about the
premium structure at the beginning of the year, especially for those that are leaving; the policy
rules that affect folks that are returning to work and the program known as optional retirement
rules.

4. Receive a presentation on Making the Most When Market are Giving You the Least —
CIiff Asness, Ph. D., AQR Capital Management.



Dr. Cliff Asness noted that the current market is a passive market and will be lower going
forward. He said it is not a bubble but prices are high. He stated there is a difference between
high and a bubble that simply cannot last.

Dr. Asness stated if one accepts the low return argument there are four possible things to do.
He noted one is to be a passive investor, saying these will be expensive times. The second is
add alpha, most organizations are adding as much alpha as they can proportional to their belief
in alpha. The third is to add risk, lever the whole portfolio to some degree. The fourth option
is, everything is worse right now so do more of it. Dr. Asness stated the key is not just how
much risk you take but taking a different kind of risk. Dr. Asness further discussed risk,
leverage and diversification.

. Receive an update on the TEAM Program — Brian Guthrie and Chet Henry.

Mr. Brian Guthrie reported that in October, Phase 1 went live. He noted issues with going live,
many of those deal with the delivery of benefits in terms of service and speed with processing
refund claims in particular. He reviewed the history of TEAM and the different projects that
encompass the entire TEAM program. He said now they are turning to a maintenance and
enhancement effort with the new system. Along with Phase 2 of TRUST, scheduled to go live
by August of 2019.

Mr. Guthrie reviewed the TEAM transparency report as of the end of October.

Mr. Guthrie then discussed the issues that have been identified in post go-live that were
unanticipated. He said for example the amount of data received from the reporting entity
partners is full payroll information regardless of whether they employees are eligible for TRS
membership or not. He said this being the first time employers have had to submit this
information, there was a lot of difficulty in getting all the information correct. When an error
occurs the whole report is sent back to the entity to fix resulting in delays in getting reports
completed. This has resulted in processing some refunds. Mr. Guthrie reported these delays
have increased the call volume at a time when the call center is working with a new system,
creating call length to be longer. This coupled with the change in health care going into effect
January 1, and the call center is now experiencing unacceptable hold times. In response to Ms.
Sissney’s inquiry, Mr. Guthrie reported that Benefits and HIB teams are working together to
cross-train, so that if someone in the pension center receives a health care call, they can handle
it to some extent and vice versa. Ms. Barbie Pearson, addressing Mr. Hollingsworth’s inquiry,
stated there were identified times of year when the call volume peaked. She said peaks occur
when a mass mailing is sent out such as annual statements in October and November.

Mr. Guthrie discussed the call volume, comparing October 2016 to October 2017, over 10,000
more calls were received. Mr. Welch discussed the areas affecting member experiences when
coupled together have affected call volume and handle times. Mr. Welch stated the refund issue
and the reporting issue are joined. He said they have called in prior coaches to assist reporting
entities in processing reports in addition to increasing the overall number of coaches that work
with reporting entities. Mr. Welch reported working with an advisory group to identify and
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prioritize fixes that will provide the biggest bang for the buck and address those first. Mr.
Welch also stated a class of 20 new employees hired for the call center. He described the job
fair that was held over a weekend in the cafeteria to interview, perform background check and
offer jobs in a much compressed time frame. Mr. Welch then reviewed issues centered around
TRS-Care.

. Receive a presentation from the TEAM Program Independent Program Assessment

(IPA) Vendor — Michael Johnson, Bridgepoint Consulting.

Mr. Michael Johnson stated their focus is on the key risks associated with the program:
schedule, quality, and cost. He said their score was different from the TEAM transparency was
due to the scheduling outlook for Phase 2. He said the resources being consumed to address
ongoing issues with current Phase 1 deployment are starting to consume resources that may be
dedicated to Phase 2. As for quality, he said those resources being devoted to Phase 1 are not
able to focus on Phase 2 quality. As for cost, he said they were within budget as it was originally
laid out but it is difficult to determine due to legislative and health care changes that can drive
costs to increase.

In response to Mr. Moss’ inquiry, Mr. David Cook reported the relationship with the partners,
Provaliant, Bridgepoint and DXC, were good.

. Discuss the Executive Director’s report on the following:

A. Administrative operational matters, including updates on financial, audit, legal, staff
services, board administration activities, special projects, long-term space planning,
security, and strategic planning.

B. Board Operational matters, including a review of draft agendas for upcoming
meetings.

C. Event notices or reminders; holiday and other schedules of interest; board member,
employee or other individual recognitions; and expressions of thanks,
congratulations, or condolences.

Mr. Guthrie provided general updates regarding various meetings and conferences. He
announced Ms. Dolores Ramirez was named the chair of the Resolution Committee for NCTR,
Dr. Greg Gibson was named a member of the Trustee Education Committee and Ms. Nanette
Sissney was named a member of the Resolution Committee for NCTR as well. He also reported
on being named the secretary-treasurer of NCTR, as well as being on the Executive Committee
and serving as the liaison to the Legislative Committee of NCTR.

Mr. Guthrie announced TRS was named a Top Workplace in Austin for the sixth year in a row.
He reported the Executive Committee had completed the review process.

Mr. Guthrie reported TRS rejoining the Council of Institutional Investors.

Mr. Guthrie provided a legislative update. He stated they were monitoring and assessing the
impact of the proposed federal tax legislation regarding the Unrelated Business Income Tax
(UBIT).



Mr. Guthrie reviewed recommendations resulting from the board operations Internal Audit
consulting project. Which included recommendations on: timeliness of getting materials to
Trustees, number of Board meetings, Board committee structure.

He reviewed his goals for the fiscal year and the timeline in which to deliver on each of the
goals.

Mr. Guthrie concluded by noting an item to be discussed at the end of the day in executive
session.

Mr. Hollingsworth then asked to take Agenda Item 12 out of order. Mr. Welch reported the
information he was to discuss was conveyed during the TEAM presentation. However, he did
have recognitions he would like to take up on the next day.

. Consider the administrative appeal of Alice M. Jones-Smith — Carolina de Onis and Dan

Junell.

Mr. Hollingsworth provided a brief background and laid out the issues before the Trustees in
the administrative appeal. The first issue being whether TRS properly determined that Ms.
Jones was revoked as the designated beneficiary of Mr. Phillips’ death benefits when TRS
received a certified copy of the divorce decree. The second issue being whether TRS breached
its fiduciary duty owed to Ms. Jones when it requested a certified copy of the divorce decree
from Ms. Jones.

Mr. Franklin Hopkins, representing Ms. Jones-Smith, provided arguments as to why she was
wrongly denied the benefits of her ex-husband.

Ms. Carolina de Onis, representing TRS, argued that the Administrative Law Judge’s decision,
adopted by TRS’ Executive Director, revoking the former spouse as the beneficiary was
proper.

At 12:55 p.m., Mr. Hollingsworth announced without objection that the Board meeting would
recess to go into executive session on agenda item number 8 under Section 551.071 and
551.089 of the Government Code to consult with legal counsel.

At 1:27 p.m., Mr. Hollingsworth reconvened the Board meeting in open session.

On a motion by Dr. Gibson, seconded by Mr. Corpus, the Board voted unanimously to affirm
the executive director’s decision denying the appeal and thereby deny payment of the death
benefits to Ms. Jones.

On a motion by Dr. Gibson, seconded by Ms. Ramirez, the Board voted unanimously to
authorize the Chair to sign an order on behalf of the Board.

. Discuss the Third Quarter 2017 Performance Review — Steve Voss, Aon Hewitt.

Mr. Voss noted for this investment period TRS aggregate assets ended at an all-time high of
$146.3 billion. He said investment earnings were $5.5 billion for the time period, a 3.9 percent
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net rate of return. Mr. Voss reported for the one year return, 12.9 percent relative to the
benchmark return of 11.2 percent, roughly 170 basis points of value added.

Mr. Voss stated for the asset allocation benchmarks TRS was not perfectly on target with each
of the policy benchmarks. He said some were intentional and others were taking longer to
phase into investments, he gave private assets as an example. He said the underweight for the
past year for treasuries has been a negative 2.3 percent, which has had a half a percent impact
in total for the past year. He also noted real assets had done exceptionally well.

Regarding risk-adjusted performance, Mr. Voss reported TRS was outperforming many of its
peers. He noted volatility was at an all-time low, roughly at 5 percent.

At 1:40 p.m., Mr. Hollingsworth announced the Board meeting would recess for the day to
reconvene on Friday, December 15, 2017 at 9:00 a.m.

The Board of Trustees of the Teacher Retirement System of Texas reconvened on December
15,2017, in the boardroom located on the fifth floor of the TRS East Building offices at 1000
Red River Street, Austin, Texas. The following board members were present:

Jarvis Hollingsworth, Chair

Joe Colonnetta
David Corpus
John Elliott

Greg Gibson
Christopher Moss
James D. Nance
Dolores Ramirez
Nanette Sissney

Others present:

Brian Guthrie, TRS
Ken Welch, TRS

Don Green, TRS
Carolina de Onis, TRS
Katrina Daniel, TRS
Amy Barrett, TRS
Rebecca Merrill, TRS
Barbie Pearson, TRS
Richard Scheer, TRS
Jamie Pierce, TRS
Cindy Haley, TRS
Heather Traeger, TRS
Katherine Farrell, TRS

David R. Kelly

T. Karen Charleston

Joe Newton, GRS

Bill Hickman, GRS

Amy Cohen, GRS

Anne Lewis, TSEU

Philip Mullins, TSEU

Ann Fickel, TRTA

Henry Aerbold, PRB

Ted Melina Raab, Texas AFT



Steve Huff, Reinhart Boerner Van Deuren

Mr. Hollingsworth called the meeting to order at 9:33 a.m.

1. Call role of Board members.
Ms. Farrell called the roll.

10. Provide opportunity for public comment — Chair.

Ms. Anne Lewis, representing Texas State Employees Union, expressed concerns regarding
the Experience study, the timing of the study and the impact on the pension.

11. Recognize the service of R. David Kelly and T. Karen Charleston — Chair.

Mr. Hollingsworth stated it was a real pleasure to recognize and honor those that have
volunteered their time for the members at the highest levels, trustees who have served. He
stated today they will recognize two former trustees: Ms. Karen Charleston and David Kelly.

Mr. Hollingsworth read the following proposed resolution to the Board for adoption:

Whereas, T. Karen Charleston has served as a member of the Teacher Retirement System of the
Texas Board of Trustees from September 2011 through November 2017, mindful of her duty as
caretaker of a Trust to those who teach or otherwise serve our state’s children and thereby shape
its future; and

Whereas, she has provided leadership to the system during a time when the Retirement System
grew to more than 1.5 million members and annuitants, management controls were
strengthened, new investment allocations and procedures were adopted and implemented, the
State Auditor’s Office reports provided unqualified opinions with no material findings, and TRS
annually received the Certificate of Achievement for excellence in Financial Reporting form the
Government Finance Officers Associations; and

Whereas, she served TRS in numerous ways, including as chair of the Risk Committee and as
member of Audit, Benefits and Budget committees, and as a member of the Resolutions
Committee of the National Council on Teacher Retirement; and,

Whereas, she served on the Board at a time when TRS conducted an important legislative study
on pension fund sustainability, which enabled the legislature to make modifications that made
the Pension Fund actuarially sound, allowing for the first permanent cost of living increase for a
majority of retirees in more than a decade; and

Whereas, she served on the Board during the time of TRS’s 75th anniversary and joined other
trustees in commemorating that special event; and

Whereas, she helped guide the agency through prudent oversight of Trust assets when the TRS
Pension Fund grew from approximately $107 billion in September 2011 to more than $147 billion
today; and



Whereas, she served as trustee and provided leadership and support to the TRS Enterprise
Application Modernization, otherwise known as TEAM, which is on October 2 launched Phase 1,
modernizing business processes and aging technologies to better serve a growing membership
with changing expectations; and

Whereas, she always had the best interest of our members and retirees at heart, serving the
educators of Texas, current, past and future, with a sense of responsibility, compassion and
concern for all; and

Now, Therefore, be it Resolved that the Board of Trustees and staff of the Teacher Retirement
System of Texas recognize the accomplishments and contributions of T. Karen Charleston on her
valued contributions and express appreciation on behalf of TRS members, both present and
future; and be it further resolved that a copy of this resolution is to be presented to T. Karen
Charleston and entered into the record of the Board for December 15, 2017.

On a motion by Mr. Colonnetta, seconded by Mr. Corpus, the Board unanimously approved
the resolution in honor of Ms. Charleston’s service.

Mr. Hollingworth presented Ms. Charleston with the resolution and a flag flown over the
Capitol in her honor. Ms. Charleston expressed appreciation to the trustees she served with and
urged the new Trustees to listen and ask questions during their upcoming tenure.

Mr. Hollingsworth recognized R. David Kelly with the following resolution:

Whereas, R. David Kelly has devoted a decade of his life as a member of the Teacher Retirement
System of Texas (TRS) Board of Trustees from November 2007 through November 2017, mindful
of his duty as caretaker of a trust to those who teach or otherwise serve our state’s children and
thereby shape its future; and

Whereas, he provided leadership to the system during a time when the retirement system grew
from approximately 1.2 million to more than 1.5 million members and annuitants; management
controls were strengthened; new investment allocations and procedures were adopted and
implemented; the State Auditor’s Office reports provided unqualified opinions with no material
findings; and TRS annually received the “Certificate of Achievement for Excellence in Financial
Reporting” from the Government Finance Officers Association; and

Whereas, he served as chairman of the board from October 2009 to present; chairman of the
Ethics and Compensation Committees; and as a member of the Audit, Benefits, Investment
Management, Policy, Private Markets, Risk, and Executive Search Committees; and

Whereas, he helped guide the agency through prudent oversight of trust assets during a
challenging period of extreme capital market volatility, including one of the nation’s most serious
recessions, when the TRS Pension Fund rebounded from $67 billion in March 2009 to
approximately $147 billion at the end of his term; and

Whereas, he oversaw agency leadership in establishing several milestones, including the MyTRS
member portal, the agency’s 75th Anniversary, opening of TRS' first international office in London,



12.

a social media program, a newly redesigned website, and the agency’s first statewide student
artwork contest; and

Whereas, with his investment experience and guidance, the agency restructured and expanded
TRS’ Investment Management Division, implemented leading-edge portfolio management
strategies, guided development of a new asset allocation policy and entered into a series of
innovative strategic partnerships, earning TRS numerous honors and a reputation as an
investment industry leader; and

Whereas, he provided the vision, leadership and support to the TRS Enterprise Application
Modernization (TEAM) Program, which on October 2 launched Phase | to modernize business
processes and aging technologies, to more efficiently administer benefits through technology and
better serve a growing membership with changing expectations; and

Whereas, his obvious preparation for each meeting was highly commendable and kept TRS staff
on their toes; his sense of humor could also keep trustees and TRS staff guessing as to how many
colors or configurations he might want for TEAM progress charts or whether he was really serious
about holding a board meeting in San Antonio so he could visit Shamu; his charm, warmth and
wit will be greatly missed; and

Now, Therefore, be it Resolved, that the Board of Trustees and staff of the Teacher Retirement
System of Texas recognize the accomplishments and contributions of R. David Kelly during his
highly regarded tenure as a TRS trustee and express appreciation on behalf of TRS members both
present and future,

And be it Further Resolved, that a copy of this resolution be presented to R. David Kelly and
entered into the record of the board for December 15, 2017.

Mr. Hollingsworth then presented Mr. Kelly with the resolution, a flag flown over the Capitol
in his honor and a gavel presented from the Speaker of the House of the 85" Legislature, Joe
Strauss, to David Kelly in recognition of his service as chairman of the Board.

Mr. Kelly stated he stood relieved from service because together the Trustees had built a culture
of excellence, caring and family that has allowed them to serve their bosses, the citizens and
teachers of the state. He said it was a unique privilege of his career and life to work with and
be part of the family.

Receive the Deputy Director’s report, including matters related to administrative,
financial and staff services operations — Ken Welch.

Mr. Welch stated the majority of his report was covered the previous day. Mr. Welch
described the Golden Apple Award as the most prestigious award within the agency that TRS
employees can get. Mr. Welch introduced the recipients of the Golden Apple Award:
La’Miracle Brown in health insurance area, Stephanie Scott-Rivera, in organizational change
management, Stacy Saloukas, also in organizational change management, Cherie Steward,
legal. Mr. Welch stated two other recipients who could not be there were Amy Brennan
Luna, JAVA application programmer and Arlene Caballero in payroll department.



13.

14.

Mr. Welch then recognized Kyle Weigum, director of Enterprise Infrastructure Services, as
receiving the Chief Information Officer Academy as one of the outstanding I'T managers in
the state this year.

Mr. Welch recognized Mr. Edward Esquivel, deputy director of customer service in the
healthcare area, who is leaving to join one of our sister health care plan.

Mr. Welch reviewed agency activities such as the agency blood drive, SECC campaign,
employee appreciation day and recognition.

Review the TRS Pension Trust Fund Actuarial Valuation as of August 31, 2017 — Joe
Newton, Gabriel, Roeder Smith & Company.

Mr. Joe Newton provided background for the annual valuation. Mr. Newton discussed the key
changes from last year. He stated the past year was a double digit return, 12.9%, that not only
wiped out the deferred $4.7 billion loss from the previous year but resulted in a billion dollar
deferred gain. He reported the liability gained due to salary increases being slower than
expected. He said there was a small liability adjustment from the TRS-Care changes. Mr.
Newton stated the population growth, averaging 2 percent a year for the past 20 years, is an
advantage other peer systems do not have.

Mr. Newton stated the unfunded accrued liability as $35.47 billion, almost unchanged from
last year. He discussed the various projections for the unfunded liability. He said if all
assumptions are met and we earn 8 going forward the unfunded will get bigger before it turns
over and starts coming down. Mr. Newton then discussed if everything remained constant but
over time the fund earns 7.5 percent, just a half percent off, the unfunded liability in twenty
years grows from $30 billion to $70 billion unfunded.

Mr. Newton stated the experience study is when the assumptions are reviewed. He said the
Board made the decision to do it every four years, during an off legislative cycle so if any
changes come out of the study, there are no new results coming forth in the middle of a
legislative session. Mr. Newton then reviewed the general process of the experience study and
the results. He said the assumption is chosen and set by the Board and he only certifies if the
assumption is reasonable. In response to Mr. Hollingsworth’s inquiry, Mr. Newton stated he
did not see changes to most of the current assumptions such as the inflation, salary increase,
or turnover. He said the biggest decision will be the investment return assumption. He said the
return assumption must be reasonable and then discussed the definition and various elements
of reasonable.

Receive the Fiduciary Review of Actuarial Assumptions — Steve Huff, Reinhart Boerner
Van Deuren.

Mr. Steve Huff provided a presentation on the fiduciary process involved in reviewing actuarial
assumptions. He said the process the Board follows is important because the process will
demonstrate that the Board has followed a process that demonstrates its care, its loyalty and its
prudence.

10



15. Review the TRS-Care Actuarial Valuation and Other Post Employment Benefit (OPEB)
reports as of August 31, 2017, and receive an overview and update on TRS-Care and
TRS-ActiveCare, including recognizing William Hickman’s retirement — Joseph
Newton; Amy Cohen and William Hickman, Gabriel, Roeder, Smith & Company

Ms. Amy Cohen provided an overview of TRS-Care. Aetna is currently the plan administrator
for the self-funded medical plans. Humana took over on January 1, 2017 on administering the
fully insured Medicare Advantage plans and Express Scripts as the pharmacy benefit
administrator (PBM) for both the traditional and the Medicare Part D pharmacy plans in fiscal
year 2017.

Ms. Cohen provided a historical look on the various programs funding and costs. She noted
for FY17 there was $1.35 billion in revenue coming into the plan. She reported $1.6 billion of
expenses last year. Looking forward to FY18, she said salary has increased from 2.2 percent
to 2.65 percent, the state is going from 1 percent to 1.25 percent, active employees are staying
at .65 percent of their salaries and districts are increasing their contributions form .55 percent
to .65 percent. She noted beginning January 1, 2018, the retirees contributions will be
changing. She stated there will be no plans offered at no cost to retirees. Ms. Cohen then
reviewed the changes to the prescription drug plan.

Ms. Cohen discussed the fund balance noting the balance as being projected as negative
beginning FY 2020.

Ms. Cohen then reviewed TRS-ActiveCare. The current benefit administrators are Aetna and
CVS/Caremark. She reported revenues in FY 17 as $1.9 billion and another $230 million was
received in HMO premiums which is passed through to the HMO Carriers. She said the
expenses were $1.73 in self-funded claims.

Mr. Joe Newton reviewed the other post-employment benefits (OPEB). Mr. Newton reported
for the CAFR they need to assess a long-term liability on this program, TRS-Care. Also with
the new accounting rules the liability, similar to the pension plan, now goes on the balance
sheet of the school districts and the state based on their proportionate share of contribution
efforts and projected contribution effort. Mr. Newton stated $43 billion will be allocated out
to the different entities based on their proportionate share of the total.

Mr. Hollingsworth noted Mr. Bill Hickman will be retiring. He presented Mr. Hickman with a
certificate from the House of Representatives and a flag that was flown over the Capitol. Mr.
Hollingsworth then read the following resolution into the record:

Whereas, William J. "Bill" Hickman deserves and receives the sincere thanks of all Texans for
providing 32 years of calm, sincere and technically precise advice to the Teacher Retirement
System of Texas;

Whereas, by assisting the agency and the legislature to conceive, enact, manage and maintain
TRS-Care and TRS-ActiveCare, he has helped encourage people to work in public education, and
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those public education employees have taught, developed and supported millions of students
who have made Texas what it is today and what it will be tomorrow;

Whereas, Bill guided TRS to become one of the first entities in the nation to develop its own
provider network to help members obtain efficient and quality health care, while helping TRS
make wise use of taxpayer resources and helping with the health care providers build practices
dedicated to serving the families of Texas public education employees;

Whereas, 30 years ago he pioneered the extensive use of health care claims and eligibility data
to help TRS make sound decisions relating to quality coverage at affordable cost when such
predictive analytics were extremely innovative;

Whereas, Bill assisted the 69th and 77th Texas Legislature to conceive and enact the TRS-Care
and the TRS-ActiveCare programs; and

Whereas, he led the first of three certification studies performed prior to the acceptance of TRS-
ActiveCare. Beginning with 1998-99 school year, he and his team reviewed health care benefit
plans for 1,016 school districts representing 2,336 plans covering 407,840 employees in order to
determine comparability to the health care coverage provided by state employees; and

Whereas, Bill assisted TRS in the implementation of a long-term care program in 2000; and

Whereas, during his assistance to TRS Bill helped select health care coverage vendors more than
30 times, and in 2012 he assisted TRS with the procurement of a Medicare Advantage insurer as
well as Medicare Part D plan vendor which is estimated to have saved the TRS-Care program over
$100 million in expenditures in fiscal year 2013; and

Whereas, Bill and his team assisted TRS in studying the financial solvency of TRS-Care in three
sustainability studies, with the first conducted in 2012 as a result of the 82nd Legislature, explored
options including changes to state district active employees and three retiree contributions,
changes in plan design and a review of a defined contribution approach, as well as conducting
similar studies in 2014 and 2016 that led to significant program changes for the 2018 program
year; and

Whereas, TRS-Care was originally intended to remain in place for only ten years but has instead
been a positive addition to Texas public education for 32 years; and

Whereas, since inception, TRS-Care and TRS-ActiveCare have provided health care coverage for
approximately 2 million Texans; and

Whereas, we estimate that Bill has contributed to more than 300 TRS Board meetings, as well as
represented TRS-Care in 17 legislative sessions; and

Whereas, the people of Texas thank Bill, and the TRS Board of Trustees presents him with its
permanent gratitude for having provided thoughtful analysis, innovation, and support to TRS in
its mission to provide quality health care coverage so that the lives of our members and
dependents will be better; and
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11.

16.

17.

18.

19.

Now, therefore, be it resolved that the Board of Trustees and staff of the Teacher Retirement
System of Texas recognize the accomplishments and contributions of William J. Hickman and
express appreciation on behalf of TRS members both present and future, and be it further
resolved that a copy of this resolution be presented to William J. Hickman, and entered into the
record of the Board for December 15, 2017.

On a motion by Mr. Moss, seconded by Mr. Corpus, the Board unanimously voted to adopt the
resolution honoring Mr. Hickman’s service. Mr. Hickman thanked the Board and noted it was
a rewarding challenge and a real honor to do the work.

Recognize the service of R. David Kelly and T. Karen Charleston — Chair.

Mr. Guthrie noted that the Board had not voted on Mr. Kelly’s resolution. Mr. Hollingsworth
sought a motion to approve the resolution for former Trustee David Kelly.

On a motion by Mr. Corpus, seconded by Ms. Ramirez, the Board unanimously voted to adopt
the resolution honoring Mr. Kelly’s service.

Receive an update on TRS Care communications outreach — Katrina Daniel.

Ms. Katrina Daniel recognized the efforts of her staff in particular, Ms. Meaghan Bludau, the
head of health care communications and informatics section. Ms. Daniel noted the TRS-Care
plan underwent some tremendous changes this year and reviewed the communication efforts
to inform the 270,000 retirees and their families who participate in the plan. Ms. Daniel
reported on average 15 touch points per participant through direct mail, face-to-face meetings
across the state, electronic communications, webinars, etc. Ms. Daniel reviewed the use of the
outside vendor for the expected higher call volume.

Review the Comprehensive Annual Financial Report for fiscal year 2017 — Richard
Scheel and Cindy Haley.

Mr. Richard Scheel presented the Comprehensive Annual Financial Report (CAFR) for FY
2017. He noted the CAFR is dedicated in memory of Ms. Anita Smith Palmer and her artwork
is featured throughout this year’s CAFR. Ms. Cindy Haley reviewed the healthcare portion and
GASB 74 of the CAFR. She said the biggest change will be next year, when the employers
present their liabilities on the balance sheet for the first time for the OPEB cost.

Review the reports of the Chief Financial Officer regarding expenditures, current
financial review, and other financial matters involving TRS programs — Don Green.

Mr. Don Green provided the current budget status. He reported the fiscal year to date, two
months, is in good shape. He noted that TRS was currently under the FTE cap of 524 at 500.
In response to Mr. Hollingsworth’s inquiry, Mr. Guthrie stated the open positions were related
to high turnover in the call center, the hiring freeze and

Receive the report of the Investment Management Committee on its December 14, 2017,
meeting — Committee Chair.
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Mr. Colonnetta, the Committee Chair, provided the following report of the Investment
Management Committee:

The Investment Management Committee met on December 14, 2017, whereby they
approved the proposed minutes of the September 21, 2017 meeting. There were two
presentations, the first of which was a review by the multi-assets strategies group,
presented by Mohan Balachandran, Ashley Baum, Kyle Schmidt, and Matt Talbert. The
final presentation was a review of the annual risk group update, given by James Nield
and Mark Telschow.

20. Receive the report of the Risk Management Committee on its December 1, 2016,
meeting. — Committee Chair.

Mr. Elliott, the Committee Chair, provided the following report of the Risk Management
Committee:

The Risk Management Committee met on December 14, 2017. During that meeting
the committee approved the proposed minutes from the September 21, 2017
meeting. At that time, the risk management and strategic planning staff provided a
report on the enterprise risk management function, and that included an update on
the stoplight report, the heat map, and in addition, the 16 risk assessments that had
been completed during this period. That report was presented by Michelle Pagan
and Heather Traeger.

21. Receive the report of the Policy Committee on its December 14, 2017, meeting and
consider; proposed amendments to the General Authority Resolution, TRS Key
Employee Determinations, or Mission Statement; and consider adopting the
following new or amended TRS rules in Title 34, Part 3 of the Texas Administrative
Code: — Committee Chair.:

i. §29.90, relating to Forfeiture of Certain Benefits Due to Criminal Offense.

ii. §29.91, relating to Restoring Forfeited Benefits After Convictions is Overturned;

iii. § 41.1, relating to Initial Enrollment Periods for the Health Benefit Program under
the Texas Public School Retired Employees Group Benefits Act (TRS-Care);

iv. §41.5, relating to Payment of Contributions;

v. §41.7, relating to Effective Date of Coverage;

vi. §41.12, relating to Eligibility for the Alternative Plan for Medicare-Eligible
Participants.

Mr. Corpus, the Committee Chair, provided the following report of the Policy Committee:

The Policy Committee met on December 14, 2017. The committee approved the
proposed minutes of the September 21, 2017 meeting. The committee conducted
the required comprehensive review of the TRS mission statement. The committee
recommended wording changes to the mission statement.
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22.

The committee did not take up adoption of the notice of completed rule review of
403(b); instead, that item will be taken up by the full Board at the February meeting.

The committee conducted a comprehensive review of the TRS key employee
determinations and recommended that the Board adopt staff proposed amendment to
the determinations. The updates are needed to reflect staffing changes. The
committee recommended that the Board adopt proposed amendments to the general
authority resolutions which are also needed to reflect staffing changes. The committee
also discussed the required comprehensive reviews of the trustee ethics policy and
position description, the employee ethics policy, the conflict of interest disclosure
statement, and the disciplinary action disclosure statement. The committee deferred
discussing any proposed amendments to the policy until February when the matter will
be taken up by the full Board.

Finally, the committee approved recommending to the Board adoption of the proposed
new and amended TRS rules within Chapters 29 and 41 and Title 34, Part 3 of the
Administrative Code. Concurrent with the recommendation, the committee provided
direction that TRS was to suggest to the legislature clarification of the language
underlying the rules in Chapter 29 as soon as practicable.

Mr. Corpus moved, and Board unanimously voted to adopt amendments to the TRS mission,
as recommended by the Policy Committee, so that the mission statement reads as follows:
"Improving the retirement security of our members by prudently investing and managing the
Trust assets and delivering benefits that make a positive difference in their lives."

Mr. Corpus moved, and Board unanimously voted to adopt the proposed amendments to the
general authority resolutions as recommended by the Policy Committee.

Mr. Corpus moved, and Board unanimously voted to adopt the proposed new and amended
TRS rules within Chapter 29 and 41 of Title 34, Part 3 of the Administrative Code, as
recommended by the Policy Committee.

Receive the report of the Audit Committee on its December 2, 2016, meeting —
Committee Chair.

Mr. Moss, the Committee Chair, provided the following report of the Audit Committee:

The Audit Committee met at 8:00 a.m. on Friday, December 15, in the 5th Floor
Boardroom. The State Auditor's Office staff presented the results for the audit of the
TRS comprehensive annual financial report for fiscal year 2017. TRS received an
unqualified opinion, the best available. They also presented the results of the incentive
compensation plans for 2016 and the classification audit of information technology
positions. Grant Thornton representatives presented the results of the TRS Investment
Company financial statements for fiscal year 2017. TRICOT received an unqualified
opinion.
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Truven representatives presented the results of five audits of TRS-Care and TRS-
ActiveCare health plan and pharmacy benefit administration claims. The chief
compliance officer presented routine compliance reports. Internal Audit staff presented
results of projects, including reports on TRS compliance, testing, follow up on
outstanding audit and consulting recommendations, the internal audit annual report,
and various administrative reports.

23. Review the report of the Chief Benefit Officer, and consider the following related
matters — Barbie Pearson:

a. Consider approving the list of members qualified for retirement for September
through November 2017.

b. Consider approving the minutes of the July and September 2017 Medical Board
meetings.

Ms. Barbie Pearson stated she had two items for Board approval. The first item is the list of
members qualified for retirement for September through November of 2017.

Mr. Moss made a motion, seconded by Dr. Gibson, and the Board unanimously approved
the list of members qualified for retirement for September through November of 2017.

Ms. Pearson presented the second item for Board approval, the minutes of TRS Medical
Board for July and September of 2017. Mr. Hollingsworth questioned if the Board was

being asked to approve or accept the minutes. Mr. Guthrie stated that past procedure was
for the Board to approve the minutes but will review statute and bylaws and report back.

Dr. Gibson made a motion, seconded by Ms. Ramirez, and the Board unanimously
approved the minutes of TRS Medical Board for July and September of 2017.

24. Review the report of the General Counsel on pending and contemplated litigation,
including updates on litigation involving benefit-program contributions, retirement
benefits, health-benefit programs and open records — Carolina de Onis.

Ms. Carolina de Onis announced the successful conclusion of an important case. She said
back in 2012 TRS sued the Office of the Attorney General of Texas on an open records
matter involving the personal financial information of the then Chief Investment Officer of
TRS and the former head of private markets. She reported a settlement with the AG was
reached to retroactively apply subsequent legislation that made personal financial records
submitted by TRS employees or other disclosures made for ethics purposes confidential.

7. Discuss the Executive Director’s report on the following:
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A. Administrative operational matters, including updates on financial, audit, legal, staff
services, board administration activities, special projects, long-term space planning,
security, and strategic planning.

At 1:10 p.m., Mr. Hollingsworth announced, without objection, that the Board would
adjourn to an executive session on agenda item number 7A under Section 551.071 and
551.089 of the Texas Government Code.

At 1:21 p.m., Mr. Hollingsworth reconvened the Board meeting in open session.

25. Consider personnel matters in Executive Session, including the appointment,
employment, evaluation, reassignment, duties, discipline, or dismissal of a public officer
or employee — Chair.

This agenda item was not taken up.

26. Consult with the Board’s attorney(s) in Executive Session on any item listed above on
this meeting agenda as authorized by Section 551.071 of the Texas Open Meetings Act
(Chapter 551 of the Texas Government Code) — Chair.

This agenda item was not taken up.
At 1:22 p.m., Mr. Hollingsworth adjourned the meeting.

APPROVED BY THE BOARD OF TRUSTEES OF THE TEACHER RETIREMENT
SYSTEM OF TEXAS ON THE 14th DAY OF FEBRUARY 2018.

ATTESTED BY:

Katherine H. Farrell Date
Secretary to the TRS Board of Trustees
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Overview

* February Board Meeting Theme.

e Review the New TRS Mission Statement.

e 2019 — 2023 TRS Strategic Plan’s Goals and Objectives.
* Review TRS Management Continuity Program.

* Review of Agenda.
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February Theme




February Theme

TRS: One Mission. Many Hearts.




State Employee Charitable Campaign

Participation is up 12% over last
year.

i

The average gift per employee was
5351.

yee Charitable

We've exceeded our goal in four of
the past five years.

TRS has raised 5600,000 for charities |
in the past five years. The great
majority of it for local area charities.




February Theme

TRS: One Mission. Many Parts.




TRS Mission Statement

Improving the retirement security of

our members by prudently investing
and managing the Trust assets and

delivering benefits that make a
positive difference in their lives.

December 2017
[Ths




2019 - 2023 TRS Strategic Plan
Goals and Objectives
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TRS Strategic Plan 2019-2023 - Draft

GOAL1

Objectives:
* Improve communication regarding pension funding needs.
* Increase identification of underpayments and collection of future contributions to TRS.
e Achieve the trust’s actuarial assumed rate of return as measured on rolling 20-year periods.
* Improve information regarding the impact of changing pension plan design.

Sustain a financially sound pension system.

GOAL 2 Continuously improve our benefit delivery.

Objectives:
* Improve the customer service experience.
* Improve the quality of benefit estimates and timeliness of disbursements.
* Improve accuracy in employer reported data.
* Improve awareness of and modernize the 403(b) program. 9



TRS Strategic Plan 2019-2023 - Draft

GOAL 3

Objectives:

Facilitate access to competitive, reliable health care benefits for
our members.

Improve communication efforts regarding health care funding needs.
Increase the value of health care benefits.
Improve the health of our members.

G OAL 4 Ensure that people, processes, and technology align to achieve

excellence in the delivery of TRS goals.

Objectives:

Attract, retain and develop a highly competent staff.

Implement modern pension and benefit information systems that allow TRS staff to serve
our members and deliver accurate benefits effectively and timely by August 2019.
Implement modern health and benefit information systems that allow TRS staff to serve
our members and deliver accurate benefits effectively and timely by August 2019.



TRS Strategic Plan 2019-2023 - Draft

GOAL 4 Ensure that people, processes, and technology align to achieve
excellence in the delivery of TRS goals.
Objectives (cont’d):
* Advance and enhance IT systems and services.
e Continue to enhance a strong information security program to protect critical systems
and data.
* Improve our enterprise-wide governance, strategic decision-making, business processes
and technology alignment.
* Modernize TRS facilities and maximize space utilization.

G O AL 5 Promote purchasing selection practices that foster meaningful and
substantive inclusion of historically underutilized businesses (HUBs).

Objectives:

* Increase the number of utilized Historically Underutilized Businesses (HUBs).
11




TRS Management
Continuity Program to
Meet Mission




TRS Employee Profile

45.4 Years

Average Age

Average TRS Tenure

11.4%

FY 2017 Turnover Rate

55% Female
45% Male

Gender

11.34 Years

Average State Tenure

13.6%

Employees Eligible to Retire*

= White (58%)

= Hispanic (23%)

= Black (11%)

Asian/American Indian (8%)

Ethnicity

*Note: Based on rule of 80
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TRS

Retirement Eligibility Projections

Retirement Eligibility Projections™®

Percent of TRS Employees Eligible to Retire as of:

Department

January 2018 January 2020 January 2023

Eligible Percent Eligible Percent Eligible Percent
Employees Eligible Employees Eligible Employees Eligible
Executive Division** 24 24.5% 27 27.6% 33 33.7%
Investment Management 6 4.2% 8 5.6% 12 8.4%
Benefit Services 20 10.6% 26 13.8% 39 20.7%
Finance 14 16.7% 20 23.8% 31 36.9%
Information Technology 21 19.6% 29 27.1% 39 36.5%
Health and Insurance Benefits 4 11.4% 5 14.3% 5 14.3%
Total 89 13.6% 115 17.6% 159 24.3%
Executive Council Members 7 53.8% 7 53.8% 8 61.5%

Notes:

*Estimates are based on the rule of 80 using active employees as of 12/31/2017 and includes return-to-work retirees.

**Executive Division includes Legal Services, Internal Audit, Communications, Government Relations, Organizational Excellence, Project Management
Office and Strategy Office
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Management Continuity Program

Position Planning

e 14 critical positions
identified and
profiled

3 cohorts of high
potential employees
identified
Assessments, gap
analysis,
development plans
and coaching of high
potentials underway

Facilitated by
Emergent Execs

Leadership
Development

e 4 TRS cohort
e Classroom style

program combined
with customized
executive coaching,
designed to assist
TRS to equip, coach,
and promote rising
management talent
and high performers

Facilitated by
Emergent Execs

Development Plans
and Career Paths

e Organizational
Excellence working
to create pilot of
updated individual
development plans
for employees

e Individual
development plans
correspond to
career path goals
and learning and
development
opportunities

Knowledge Transfer

e Knowledge transfer
for critical positions
ongoing
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Agenda Highlights
for Next Three Days




Agenda Highlights for Next Three Days

Wednesday, Feb. 14, 2018 | Thursday, Feb. 15, 2018 Friday, Feb. 16, 2018

Customer Service Review Investment Matters State Street
Proposed Bylaw Fiduciary Training Value of Audit
Amendments

Experience Study and Healthcare Costs Resource Review

Return Assumption

17



Agenda for the Day,
February 14, 2018




Agenda for February 14" Wednesday

1. Call roll of Board members.

2. Consider Board administrative matters, including the following — Jarvis Hollingsworth.
A. Approval of the December 14-15, 2017 proposed meeting minutes
B. Setting, rescheduling, or canceling future Board meetings.

3. Provide an opportunity for public comment — Jarvis Hollingsworth.
4. Receive an overview of the Board meeting agenda and theme — Brian Guthrie.

5. Receive an update on the Many Parts and One Mission of TRS Customer Service —Janet Bray,
Katrina Daniel, Rebecca Merrill and Barbie Pearson

6. Consider Amendments to the Bylaws of the Board of Trustees of TRS — Rebecca Merrill,
Heather Traeger, and Amy Barrett

7. Receive an update on the TEAM Program, Reset for Phase 2 — Brian Guthrie and Chet Henry.
8. Receive a presentation on Capital Market Assumptions - Steve Voss, Aon Hewitt.

9. Review and consider the TRS of Texas Experience Study Findings and Recommendations,
including considering the Return Assumption —Joe Newton, Gabriel, Roeder, Smith & Co.

10. Review the Defined Benefit and Defined Contribution Report and Proposed Update — Caasi

HRS Lamb. )
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TRUST Challenges

Service Standards History

How Are We Doing?

Benefit Services

Challenges

Post Go-Live

Membership vs. Staff Growth

Immediate Needs

Customer Service Initiatives




TRUST Challenges

* End of Year Close-out

* Data Migration / Cut-over to TRUST
°* Hurricane Harvey

* Refund Process Defects

* Bridging Issues

* RE Report Defects

* Delays in Posting Reports

* Slow adoption to TRUST

* Users performing tasks in legacy and TRUST

[Ths s




Member Service Performance Measure History

Average Speed of Answer: Compact with Texans Service Level:
100% of calls answered in 80% of caIIs- answered in
3 minutes

2 minutes
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Member Service Measured

Average Handle and Hold Time (minutes)
* Relationship

18
17

16 16.06 * Increasing since 2016
H * Since Go-live
12 , l  repeat calls regarding refunds
g 10 / l * diffusing frustrations
S s * retirement packet delivery time
6 52451 * Duplicate Requests for Service
4 * Social Media
24.25 \ / “ . TRS
>0 comments
0 -85 * Member email
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 YTD ° Leglslatlve requestS

=@=AHT =@=Hold Time




Member Service Measured

Average Handle and Hold Time (minutes) Service Level
18 17
16 16.06 34
14

) ’ l 60.6\‘\
/| AN

[EEN
o

Minutes

24.25 \ / ® 21.7
by £ o0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 YTD FISCAL 2015 FISCAL 2016 FISCAL 2017
=@=Service Level
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Benefit Services: Counseling

Member Service Calls

700,000
597,055
600,000 577,620 ’
560,166 550,147 550,865
513,065
504,998 501,593 506,362
400,000
300,000 252,465
200,000 170,485
81 980
100,000 69,076
65 495 43,785 46 190
13 888 15,021
0 B 15, N
2012 2013 2014 2015 2016 2017 2018

B TRS Calls H Calls Answered l Calls Abandoned

TRS 7




Benefit Services: Counseling

Member Service Calls

700,000
600,000
500,000
Is

FY 2012 FY 2018 to date

69,076 81,980
abandoned calls abandoned calls
100,000 69 076 65 495 43 .

13 888 15 021 '

2012 2013 2014 2015 2016
B TRS Calls H Calls Answered l Calls Abandoned

ﬁ'ns 8



Benefit Services: Highest Call Volume Week

MEMBER SERVICE

Jan. 20 & 21 Jan. 22 Jan. 23 Jan. 24 Jan. 25 Jan. 26 Jan. 27 & 28
| Office Visits & Walk-ins 51 47 61 58 60
B Emails 132 441 332 276 282 225 166
ACT Abandoned 37 9 3 14 111
m ACT Calls 556 570 557 635 599
B TRS Abandoned 1,387 1,536 1,409 1,559 1,341
_ITRS Calls 3,613 3,678 3,481 3,507 3,374

TRS :




Benefit Services: Benefit Processing

587,673
571,650 ’
555,834 !
2014 2015 2016 2017
I Retirement mmm Account Maintenance B Payroll Updates Beneficiary Changes  mmm Refunds
mmm Death Claims Hmm Service Credit Purchase Bl Misc. Actions =eo—Total
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Benefit Services: Benefit Reporting

TRAQS TRUST Portal Difference %

Validations 260 701 1 170%
Regular Payroll - Records 6 3 1§ -50%
Regular Payroll - Data Elements 92 117 1 27%
Employment after Retirement - Records 2 4 1 100%
Employment after Retirement - Data Elements 28 82 t 193%
Member Data - Records 8 6 N -25%
Member Data - Data Elements 145 124 l -14%

[Ths :



District Size by
Number of
Members

<100

100 —499
500 -1,000
> 1,000

[Ths

Benefit Services: Benefit Reporting

Sept. 2017 Average | Sept. 2017 Average | Sept. 2016 Average | Sept. 2016 Average

Number of Errors Number of Number of Errors Number of
(TRUST) Warnings (TRUST) (TRAQS) Warnings (TRAQS)
89.06 21.02 27.02 21.45
411.52 98.13 82.85 98.58
960.36 231.82 259.42 251.72
7,547.05 1,458.02 1,141.88 1,383.32
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Member Service Challenges

* Managing Member Expectations
Post Phase 1 Go-live

* Increasing Hold Time
* Increasing Handle Time

e Call Volume Limits

* Duplicate Service Requests

[Ths 1.,,



Membership vs. Benefit Services Employee Growth

1.65 300
1.60

250
1.55
1.50 200
145 155.3 155.3

150
1.40
1.35 100
1.30

50
1.25
1.20 0

2013 2014 2015 2016 2017 2018 2019
m Membership (in millions) — Benefit Services Employees
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ICMI High Level Recommendations

TOP5 High Level Overview

= Completely and accurately forecast all workloads
= Develop long-term capacity plans (12 month minimum)

Recommendation #1: Rigorously Hire the staff needed

engage a proactive planning
process and culture = Formalize proactive planning process to ensure all non-productive activities
occur at the optimal time

= Adopt WFM Best Practices and formally re-launch WFM
= Hire the staff needed

Recommendation #2: = Conduct pre-hire assessments
Realign the contact center and .
support structure to improve
scalability, efficiency and

communication = Centralize all shared service support functions

Enhance the current onboarding process

= Realign by function

= Refocus supervisor duties

[Ths 15




ICMI High Level Recommendations

TOP5 High Level Overview

= Clarify and communicate skill path, career path and development opportunities

Recommendation #3: = Provide ongoing development

Enhance quality assurance and = Monitor all interactions and more often
continuous improvement = Coach to the behavior, not the score
initiatives

= |dentify opportunities to improve processes

= Create a helpline for counselors to call when they have questions

. = Coordinate your customer access strategy
Recommendation #4:

Focus on right metrics, support = Establish and enforce service-level agreements with third-party providers

with clear reporting and = Measure all channels

confident coaching efforts =  Enhance formal and informal communication channels

= Calibrate coaching with QA and supervisors

[Ths :




ICMI High Level Recommendations

[Ths

TOP5 High Level Overview

Recommendation #5:
Address technology and facility
issues

Invest in updated and new technologies
Prepare for remote work

Content provisioning for channels should ensure that members receive the
same answer regardless of how they sought the information

Redesign space so that center operations are in a contiguous work space
Locate supervisors in the center, near their teams

Provide member meeting rooms in a less secured location
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ICMI Recommended Staffing Level Plans

Benefit Services Division

Service Level Objective

Position 80% in 180 80% in 60 Current TRS Staff Difference

Seconds Seconds
Counselors *
(Office and Telephone) 75 82 62.8 12-20
Supervisors 5 6 4 1-2
QA Specialists 3 4 2 1-2
Trainer 2 2 1 1
Workforce Team
(Shared with HIB) 2 2 1 1

Notes:

* Forecast is based on average hold time of 10.27 minutes (616 seconds)

* Includes phone, office visits, and email activity

* There is potential to use new supervisors as quality assurance or trainers at the beginning of the expansion to support
hiring and learning curve

* *Includes 11 additional telephone counselors hired in anticipation of vacancies

TRS .




Immediate Staffing
Needs for Benefit

Services

Fiscal TEAM Projected

Department 2017 Funded Need
Benefit Counseling* 77.5 0 31
Benefit Disbursements 8 1 3
Benefit Processing* 79.5 14 6
Benefit Reporting 10 7 4

Benefit Services Total: 175 22 44
Internal Audit (RE Audits) 9

* Increases for department includes supervisor positions.

Total

Fiscal
2018

108.5

12

99.5

21

241
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Staffing Strategy: Telephone Counselors

Trained and on the

ireD
Group Targeted Hire Date Phones Impact to Call Volume
16 Teleohone Improvements within first
Phase | CounseFI)ors April 16, 2018 May 28, 2018* week after training completed;
full impact by September 2018
Continued improvements
Phase Il 15 Telephone June 11, 2018 July 23, 2018* within first wee!< after training
Counselors completed; full impact by
November 2018
Telephone Counselors
Phase Il (if needed) (# TBD) TBD TBD Will assess ongoing call volume

*Timelines are dependent on the availability of classroom trainers and on-the-job coaches to shadow new staff. Once new
employees are released to the phones they will still considered “in training” and require assistance.

TRS 20




Customer Service Initiatives

Initiatives to date:

* Paid overtime

* Cross training throughout Benefit Services

* ACT for Pension Calls

* New Hires completed training

* Communications on website and on hold recordings
* Service Delivery expectations updated

* Managing expectations of reporting entities

[Ths :



ACT Support for TRS

TRS is currently using contractors with Advanced Call Center
Technologies (ACT) to support contact center operations:

e 13 - 26 contractors for Benefit Services (member calls & back office
processing)
* Member statements
* Net Pay Change Letters & 1099R calls; address change request processing
e Approx. 10,000 calls fielded

[Ths :



New Contact Center Overview

[Ths

Global,

Scheduling /
Workforce Mgt.

Quality
Management

Analytics

Agent
Management

Voice

Reliable &
Secure

inContact
CX One

=)

Channel of

@ Choice

IVR Self
Service

Advanced
Speech

Open Platform/
CRM Integrations

Smart

Routing

Omnichannel

Desktop
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Call Modernization Implementation Plan

o ) “

Vendor Selection Project Kick-Off Implementation
December 18, 2017 January 22, 2018 June 1, 2018

[Ths m

Build & Training

Configure .
UAT GO-LIVG




Health Insurance & Benefits

The most significant changes to TRS-Care—in the
history of the program—took effect January 1, 2018,
affecting 270,000 participants.

December 31, 2017 January 1, 2018

Three to five plan options Single plan option based
based on Medicare status on Medicare status; Part B
required

No premium for retiree-only No $0 premium option for
coverage on TRS-Care 1 retirees

Not required to purchase Higher deductibles and
Medicare Part B out-of-pocket costs

Prescriptive Action

Provide unformation to-
edwcate and swpport
Cori it »

lnerease cvstomer service
ond support to- meet
demands

Enswre porficiponts ore un
the plan they want
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2018 TRS-Care Implementation Overview

Of the 15,150 8,230
270’000 eligib.le for depfenclljn'zls: eligible
members, vedeare 17,250 28,450 11,200
28,450 RETIREES PARTICIPANTS DEPENDENTS
participants

chose to
leave TRS-Care 2,970
between

dependents not
September 1, 2017 2,100

eligible for Medicare
- 60% 40%
not eligible for
January 1, 2018 Medicare

and
6,770 4,430

dependents were dropped  dependents left
from coverage but retiree along with their
remained enrolled covered retiree




2018 TRS-Care Implementation Overview

Of the

270,000

members,

28,450

participants
chose to
leave TRS-Care
between
September 1, 2017
and
January 1, 2018

® ©

7,070 580
eligible for not eligible
Medicare for Medicare

28,450

PARTICIPANTS

/7,650

WERE IN TRS-CARE 1

This represents 27% of all
participants who left TRS-
Care.

6,750 570

were retirees or
surviving spouses

*As of Dec. 31, 2017, TRS-Care 1
enrollment represented 10% of TRS-
Care participants. dependents left
along with their

covered retiree

20,800

OF THESE
PARTICIPANTS
WERE IN
TRS-CARE 2, 3
or MA

330

dependents were
dropped from coverage,
but their retiree
. 28
remained enrolled
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Go Live Timeline

e No issues e 2,000 e Low number e Nearly 7,000 e Humana
reported from prescription of calls prescription received 147
vendors drug claims received drug claims medical

processed indicating processed claims; few

successfully by smooth successfully denied

CVS and Silver transition e Aetna received

Script 9 medical
claims; none
denied

(excludes auto-
adjudicated)
TRS .
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Thousands

140

=
N
o

100
80
64.5K

60

40

20

May-17

@ n October, December, and

January, total calls answered
neared or exceeded 100,000
each month.

Call volume peaked in
November 2017. That month,
the number of answered calls
by HIIB/ACT and external
vendors reached 127,332.

That is double the number of
calls answered in May 2017
before the TRS-Care plan
changes were passed. HIB and
ACT’s call volume in November
was nearly 6 times higher than
in May.

99.1K

Oct-17

CALLS ANSWERED

127.3K
115.2K

Nov-17 Dec-17

B Answered by HIB/ACT
B Answered by Vendors

104.9K

Jan-18

Unprecedented Call Volume

NOVEMBER 2017
TRS Call Breakout

Vendor Call Breakout

SilverScript,
14,240
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Mitigations and Remediation of Issues

COORDINATION INCREASED FLEXIBILITY
with CMS to speed on file transfers to vendors accommodated requests outside
ensure terminations  TRS sent files every other working of normal timeframes
(Medicare population) business day between December Example: Permitting coverage to be
* Worked with CMS 14 - 22. retroactively terminated back to
to review populations. « Between December 12 - 29, January 1, 2018.

TRS sent enrollment files each day.

* TRS sent files to vendors again
on January 3, 5 and 8.

APPLIED CONTINUING

more resources to to review data post-migration

process disenrollments  Data conditioning.
TRS * Long-term to apply lessons to HILOB. 33



Accomplishments

BENEFITS loaded correctly and claims processing
successfully on January 1, 2018.

— On New Year’s Eve and by noon of New Year’s day.

POPULATION remaining in TRS-Care were
successfully auto-enrolled.

SUCCESSFUL TRANSITION of care for complex,
high-touch cases.

ALTERNATIVE PLAN POPULATION identified
and placed into plan.
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Grace Period to Return to TRS-Care

Understanding
that some participants
may have terminated coverage
and now wish to return, TRS is

TRS is also
honoring requests
that came in through
January 15, 2018
for a January 1
effective date
(retro-terms).

allowing
TRS-Care enrollees that
terminated coverage to
return to TRS-Care through
February 2018.




Total

Fiscal TEAM Projected Fiscal
2017 Funded Need
A ’ Department 2018
ImmEd Iate Staffl ng Operations and customer 53 1 12 36
Needs for Health
Insurance Benefits Finance 7 0 7
Communications and Data
Informatics > 1 6

HIB Total: 35 1 13 49
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CEM

PEER GROUP (sorted by size) MEMBERSHIP (in 000’s)

Active Members Annuitants Total
* CEM is a national pension CalPERS 875 651 1,526
administration benchmarking TR 848 394 1242
. Florida RS 626 424 1,051
service.
NYSLRS 526 441 967
CalSTRS 429 281 711
* Custom peer group consists of 13  oniorers 345 206 51
retlrement SyStemS Virginia RS 342 192 534
Michigan ORS 217 265 482
. . Washington State DRS 310 172 481
¢ SU rvey prOVIdES peer COmpa rison Pennsylvania PSERS 254 225 479
d ata on: Wisconsin DETF 256 192 448
\/ COSt Indiana PRS 247 153 400
\/ Service Oregon PERS 168 139 307
‘/ com pIeXIty PEER MEDIAN 342 225 534

PEER AVERAGE 419 287 706
TRS i



Cost

e Low cost system, ranking in the bottom quartile of CEMs database.
* In FY 2016, the cost per active member and annuitant was $35.
» Cost was S59 below the peer average and $92 below the CEM universe average of $127.

e Low service system.
* In FY 2016, the service score was 70 out of 100.
e Service score was below the peer median of 74.

Complexity

e Relative complexity score was below the peer average of 71.

* In FY 2016, the relative complexity score was 39 out of 100.
t TRS 38




* Service levels are analyzed
by activity.

e Data is collected on over
120 key performance
metrics.

e Service scores for the
various activities roll-up
into a total service score.

[Ths

Member <
Transactions

e Pension Payments

e Pension Inceptions

e Refunds, Withdrawals and Transfers-Out
e Purchases & Transfers-In

e Disability

e Call Center
e 1-on-1 Counseling

Member < e Presentations & Group Counseling
Communications

e \Written Pension Estimates

e Mass Communication (website, news & targeted
communication, member statements)

—

Satisfaction S [
Other J a.m isfaction Surveying
¢ Disaster Recovery

39



Compared to our peers,
TRS is a low service, low
cost system.

Servicd Score - All Average Score

Relative Service

TRS

Relative Service versus Relative Cost

15High Service,

Relative Admin. Cost = Admin. Cost - All Average Admin. Cost

O Peer HEYou

Low Cost
@)

10
5

@)

®) @)
@)
@)
@)
[ |
-10 e e
@)

-15 o _
Low Service, 9) Low Service,
Low Cost High Cost

-20

-$150 -$100 -$50 SO S50 $100

40



Peer Comparison Highlights

Counseling Contact Center Presentations Communications

(" Future * Not Under Consideration $ Extra staff needed 41

B in Progress



* Update the Compact with Texans*

* Provide the Board with updates on the
reporting entity user group

Enhancing How TRS

* Discuss creating a new advisory
committee or expand the mandate of
the current Board Benefits Committee

Listens to Customers

*See appendix
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Enhancing How TRS Listens to Customers

Update the TRS Compact with Texans

Customer Service Requirements Proposed Updates

Publish on the TRS Compact with Texans web page the * Re-examine and refresh the customer service standards
TRS customer service standards and principles, including and principles on the Compact with Texans web page on
procedures for responding to complaints and customer the TRS web site; and

wait times for services and complaint response. .
> > * Make the page easier to navigate and reach TRS via the

page.
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Enhancing How TRS Listens to Customers

Update the TRS Compact with Texans

Customer Service Requirements Proposed Updates

Designate a customer relations representative who: * Re-designate the customer relations representative to a

e coordinates customer service performance measures; single TRS employee with broad purview of TRS activities;

e gathers information and evaluations from the public
about an agency's customer service; and

* responds to customer concerns.

* Publish an email address (in addition to mail and
telephone) on Compact with Texans web page; and

* Describe on the Compact with Texans web page the
process TRS uses to address complaints, including the
process for elevating complaints with the TRS Board of
Trustees.

44



TRS

TRS Compact with Texans: Updated Contact Form

TRS Compact with Texans

The Teacher Retirement System of Texas (TRS) is committed to achieving the highest levels of customer satisfaction by delivering services consistent with our mission and in @ manner that actively encourages

nonesty, integrity, and ethical behavior among our employees. The Compact with Texans describes TRS' services, principles and process for filing complaints and requesting public information

Response to Concerns & Complaints

Customer communications, including both complaints and concerns, are received by a knowledgeable
representative who will respond to you by telephone, letter or email in a timely manner. The Customer
Relations unit coordinates, assists with and follows up on complaint resolution within the agency. We
consider a complaint as a communication that involves a dissatisfaction with TRS' actions or inaction
in service. TRS strives to acknowledge all communications within five business days of receipt.

Customer Service Principles

TRS employees are committed to providing professional, accurate, timely, and cost-effective delivery of
services and benefits to our members and annuitants. We strive to be sensitive, caring, and fair to those
we serve and to our co-workers. We take pride in the work we perform, and we seek to continuously
improve.

Customer Service Goals

« Take prompt, attentive action 1o address customer needs.

« Keep members and annuitants consistently and effectively informed of their benefits.
« Follow through on tasks, meeting schedules and deadlines.

» Use a considerate and tactful approach in serving customers.

Description of TRS Services
Our respansibilities include:

« paying benefits to members and beneficiaries in a timely and efficient manner,
« collecting member and state contributions and maintaining records of their accounts,

maintaining records of financial transactions and reporting them to the state and TRS members,

nvesting the pension trust fund prudently to pay benefits;
« administering the insurance plans and retirement plan.

The Benefits Division is responsible for the delivery of member and annuitant benefits. These include:

« service retirement and related benefits,

disability retirement and related benefits,
« death and survivor benefits, and
« heslth care and insurance benefits.

To Contact TRS:

All customer communications relating to TRS Compact with Texans may be directed to:
TRS Customer Relations

Teacher Retirement System of Texas

1000 Red River Street

Austin, Texas 78701-2608

Tel: 1-800-223-8778

Fax: 512-542-6520

Email: customer.relations@trs.texas.gov

OrR

Please fill out the following farm:

CUSTOMER COMMUNICATIONS FORM:

Customer First and Last Name: | |

Customer Phone:

Customer Address:

Your Email:

Mature of Complaint/Concern:

(Please type the highlighted code below to submit

Captcha:
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Enhancing How TRS Listens to Customers

Update the TRS Compact with Texans

Customer Service Requirements Proposed Updates

Gather customer service input using surveys or focus * Review and refresh the TRS Customer Satisfaction Survey,
groups that may include evaluation of TRS: including how survey participants are determined and

e Facilities and staff: the questions asked; and
 Communications, brochures, and internet site; * Consider focus groups for issues or projects that would
« compliant handling process; and benefit from direct stakeholder input.

 ability to timely serve customers.
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Enhancing How TRS Listens to Partners

Employer Advisory Group (EAG)

Purpose:

Advise TRS on issues dealing with employer
payroll, benefit reporting, and ActiveCare for
those entities that participate.

Work with TRS to jointly identify practical

ways to comply with new laws, rules, and
accounting requirements.

[Ths

Universities Chief Benefit Junior or
Officer Community
Colleges
Medical Education
Schools . Service Centers

Small Public . Charter
Schools School
Large Public choots

Schools
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Enhancing How TRS Listens to Customers

Using an Advisory or Board Committee To Address Benefits and Customer-Service Issues:

* Create new Board advisory committee

* Authority: § 825.114 (TRS law) and Chapter 2110 (general law) of the Texas Government Code and § 3.4 of the
Board's Bylaws.

e Trustees would appoint up to 24 committee members, but committee would select its own chair under statute.
Members could include individual TRS participants and representatives of reporting entities and member
associations. Bylaws restrict membership to non-Board members.

* Committee would be created through rulemaking, with its purpose, tasks, and method of reporting clearly
delineated. The committee could report quarterly to the Board about its activities. Board would need to decide if TRS
would reimburse committee members’ travel expenses.

* Reconstitute the Board’s existing Benefits Committee
* Authority: § 1.7(1) and Article 3 of the Board's Bylaws.

* Board Chair would appoint up to five Trustees with Board’s consent and designate the committee chair.

* The Board could amend the Bylaws to enhance the committee’s purpose and responsibilities to address customer-
service and benefit-delivery issues.

[Ths :



Benefit Counselor
Turnover Trends

Dept. . Dept.
Separations
Headcount and Transfer Turnover
(filled) Rate
FY 2015 63 17.5%
FY 2016 61 16 19 31.4%
FY 2017 62 11 14 22.4%
FY 2018 (YTD) 64 19 10 31.9%
(projected)

*Selected positions includes employees providing front line support in counseling roles.
Does not include supervisors, managers, or other groups such as benefit reporting or data
conditioning.

**Turnover rate includes all employees who leave a specific team (e.g. counseling), or TRS

43



Organizational Change Management

[Ths

Increased stress due to elevated workloads
and longer wait times for members
Decreased productivity (transition to new
system)

Additional stress related to mandatory
overtime

Increase in calls passed to management
Emotionally charged phone calls from
members

Employee relations issues

Schedule adherence

Decrease in departmental updates (e.g. hot
topics, repetitive issues)

One Mission, Many Parts communication campaign
* Enlist agency-wide assistance
e Qutreach to recent retirees

Research compensation enhancements

Wellness committee campaigns

Visual aids to show progress in reducing call backlog and provide a
sense of accomplishment

Employee Assistance Program (EAP) onsite to help debrief after
emotionally charged calls, or assist with stress management
Specific training to aid in diffusing emotionally charged calls

Increase scheduling flexibility
Increase remote work opportunities

Ensure daily communication updates are delivered
Enhance current BC communications with BC blog
Resume monthly team meeting and quarterly updates
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Organizational Excellence Staffing Projections
for Benefit Services and HIB

Current State*

Learning and Development 2.0 5.0
Talent Acquisition and Onboarding 0.5 1.5
Quality Assurance 3.5 7.5
Performance Excellence 1.5 2.5
Workforce Management™* 1.0 2.0
Employee Relations/Special Leave 0.5 1.5

*Numbers include an estimate of current resources supporting health care and benefit services
**This function is scheduled to be transferred after the call center modernization project. There is currently one
employee in this position and requesting to an additional position.

Projections are based on the assumption that Benefit Services will be hiring 44 additional staff and HIB will be

F bringing on 13 in the near future
TRS 8



Appendix

Changes to Compact with Texans
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Compact with Texans: Previous

r!. MyTRS :{WL-Ta =10 Careers ContactUs
TRSTEACHER RETIREMENT SYSTEM OF TEXAS [ sEARCH... Q]

About TRS Active Retirees and Reporting Investments Pension Health Care

Members Beneficiaries Entities Benefits Benefits

TRS Compact with Texans

The Teacher Retirement System of Texas (TRS) is committed to achieving the highest levels of customer satisfaction by delivering services consistent with our mission and in @ manner that actively encourages

honesty, integrity, and ethical behavior among our employees.

Improving the retirement security of Texas educators by prudently investing and managing trust assets and delivering benefits that make a positive difference in members’ lives.

Description of TRS Services

TRS has two core responsibilities — to deliver retirement and related benefits that have been authorized by the Texas Legislature, and to manage the trust fund that has been established to finance member
benefits. TRS responsibilities include:

= paying benefits as authorized by law to members and beneficiaries in a timely and efficient manner,
» collecting member contributions and maintaining records of member accounts,

= collecting state contributions,

= maintaining records of financial transactions and reporting them to the state and TRS members,

= investing the pension trust fund prudently to pay benefits provided by
= administering the insurance plans, and
= administering the retirement plan to promote an actuarially sound system.

These responsibilities are carried out by a staff of approximately 400 employees located at the system's offices in Austin, Texas. The agency is comprised of three major divisions — Benefits, Finance, and
Investments — each of which is managed by a chief officer who reports to the agency's executive director.

Tne Benefits Division is responsible for the delivery of member and annuitant benefits authorized by law. These include:

» seryice retirement and related henefits,
= disahility retirement and related benefits,
= death and survivor benefits, and

= hezlth care and insurance benefits.

Tne Finance Division is rezponsible for maintaining an effective system of accounting, budgeting, and controls aver TRS financial activities and for reporting the results of these activities in accordance with
professional standards and legal requirements. The Finance Division also provides computer and staff services support for all divisions.

The Investment Division manages the investment of the system’s funds in accordance with applicable constitutional and statutary provisions. Investment Division staff follow a clear philosophy and well-defined
style and process o achieve desired long-term investment returns while controlling risk and managing costs.

TRS 53




TRS Compact with Texans: Previous

Customer Service Principles

TRS employees are committed to providing professional, accurate, timely, and cost-effective delivery of services and benefits to our members and annuitants. We strive to be sensitive, caring, and fair to those we
serve and to our co-workers. We take pride in the wark we perform, and we seek to continuously improve. We are open, responsive, and ethical in the conduct of business with members, annuitants, government

officials, and the public.

Customer Service Goals

1. Deliver timely and accurate member and annuitant benefits.
. Keep members and annuitants consistently and effectively informed of their benefits.

ha

3. Respond in & timely, courteous, and accurate manner to requests from members, annuitants, and the general public.
4. Regularly assess customer satisfaction among those we serve.
Achieve or exceed long-term investment returns in actuarial assumptions.

o

Annual Performance Standards

(This informatian is currently being revised )

How to Obtain Information and/or File Complaints

Obtaining Information

TRS offers a toll-free telephone number (1-800-223-8778) so that members and the public may call the system to obtain information on weekdays between 7 a.m. and 6 p.m. TRS also operates Infoline, a toll-
free, automated telephone system, which provides members with immediate access to general information about TRS benefits on weekdays and weekends. Members may also access their account information
by using a personal identification number (PIN) when calling the number listed abowve.

TRS information may also be obtained through the TRS Website, through a variety of printed materials and videotapes, and by attending TRS group presentations made throughout the state. Members are also
invited to visit TRS offices located at 1000 Red River Street in downtown Austin. Those wishing to meet with a TRS counselor are encouraged to set up an appointment in advance by calling 1-800-223-8778.

Filing a Complaint

A formal procedure for receiving and responding to complaints has been established to ensure that complaints are addressed in a timely manner. TRS' complaint monitoring procedure considers a complaint as a
communication that involves an expressed dissatisfaction with TRS actions or inaction. A complaint involves only matters about which TRS may make some change that helps with, solves, or modifies the
cancern. For example, a TRS complaint is not about a law over which TRS has no control. Also, a TRS complaint does not pertain to a matter which would properly be grounds for an administrative appeal — the
law dictates those matters be handled through the Administrative Procedures Act. Finally, a complaint is not defined as a simple inquiry or concern that may be answered with a simple phone message or

uncomplicated written response. TRS routinely assists members and others with such matters over the telephaone and by mail.

All formal complaints are received by a TRS complaint officer who then refers them to the appropriate TRS chief officer for review and response. The complaint officer also maintains a log of all complaints and
monitors progress in bringing them to resolution. Written complaints received by TRS are reviewed and responded to within 10 working days. If resolution is not possible within 10 working days, the written

response to the complainant shall indicate when TRS expects to provide a resolution.

TRS 8




TRS Compact with Texans: Previous

All written complaints relating to TRS should be directed to:

Complaint Officer

Teacher Retirement System of Texas
1000 Red River Street

Austin, Texas 78701-2698

Tel: 1-800-223-8778
Fax: 512-542-6529

Additional Information

For additional infarmation regarding TRS services and its Compact with Texans, please contact Rhonda Price, TRS customer service representative, at the above address and telephane number ar by email.
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! TRS TEACHER RETIREMENT SYSTEM OF TEXAS

About TRS Active Retirees and

Members Beneficiaries

Compact with Texans: Updated

MyTRS | RE Portal JlCECREnTE

| SEARCH... Q]

Reporting Investments Pension Health Care
Entities Benefits Benefits

TRS Compact with Texans

The Teacher Retirement System of Texas (TRS) is committed to achieving the highest levels of customer satisfaction by delivering services consistent with our mission and in @ manner that actively encourages

nonesty, integrity, and ethical behavier among our employees. The Compact with Texans describes TRS services, principles and process for filing complaints and requesting public information

Response to Concerns & Complaints

Customer communications, including both complaints and concems, are received by a knowledgeable
representative who will respond to you by telephone, letter or email in a timely manner. The Customer
Relations unit coordinates, assists with and follows up on complaint resolution within the agency. We
consider a complaint as a communication that involves a dissatisfaction with TRS' actions or inaction
in service. TRS strives to acknowledge all communications within five business days of receipt

Customer Service Principles

TRS employees are committed to providing professional, accurate, timely, and cost-effective delivery of
services and benefits to our members and annuitants. We strive to be sensitive, caring, and fair to those
we serve and to our co-workers. We take pride in the work we perform, and we seek to continuously
improve

Customer Service Goals

« Take prompt, attentive action to address customer needs

« Keep members and annuitants consistently and effectively informed of their benefits
« Follow through on tasks, meeting schedules and deadlines.

« Use a considerate and tactful approach in serving customers

Description of TRS Services

Qur responsibilities include:

paying benefits to members and beneficiaries in a timely and efficient manner,
collecting member and state contributions and maintaining records of their accounts,

maintaining recerds of financial transactions and reporting them to the state and TRS members,

investing the pension trust fund prudently to pay benefits;

administering the insurance plans and retirement plan.

The Benefits Division is responsible for the delivery of member and annuitant benefits. These include

To Contact TRS:

All customer communications relating to TRS Compact with Texans may be directed to:
TRS Customer Relations

Teacher Retirement System of Texas

1000 Red River Street

Austin, Texas 78701-2698

Tel: 1-800-223-8778

Fax: 512-542-6529

Email: customer.relations@trs.texas.gov

OR

Please fill out the following form

CUSTOMER COMMUNICATIONS FORM:

Customer First and Last Name: | |

Customer Phone:

|
Customer Address: | |
Your Email: |

Mature of Complaint/Concern:

{Please type the highlighted code below to subm

Captcha: l:l
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TRS

TRS Compact with Texans: Updated

The Benefits Division is responsible for the delivery of member and annuitant benefits. These include:

» service retirement and related benefits,
« disability retirement and related benefits,
« death and survivor benefits, and

« health care and insurance benefits.

The Finance Division is responsible far maintaining an effective system of accounting, budgeting, and
controls over TRS financial activities. The Finance Division also provides computer and staff services
support for all divisions.

The Investment Division manages the investment of the system's funds, following a clear philosophy
and well-defined style and process to achieve desired long-term investment returns while controlling
risk and managing costs.

Annual Performance Standards
(This information is currently being revised.)

Requests for Public Information

Please follow the Public Information Requests (pdf) for instructions on how to submit a public
information request to TRS.

- 1000 Red River St. - Austin, Texas 78701
Earning your
TRS t f d For the Hearing Impaired: Dial Relay Texas 711
rust evei } aY’ COPYRIGHT ©2016, Teacher Retirement System of Texas

SUDMIT

Website Accessibility Statement | Privacy Policy | Contact Us |
Texas Homeland Security | Texas Online | Texas Veterans
Portal | State Website Linking and Privacy Policy | Where the
Maoney Goes | Legal Disclaimer | Reporting Fraud to the State
Auditor's Office

obe

Acrobat Reader
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Proposed Bylaw Changes

* Reconstitute Audit Committee - Audit, Compliance and Ethics
Committee (“ACE”)

* Reconstitute Risk Management Committee - Strategic Planning
Committee and transfer investment risk reporting to the Investment
Management Committee.

* Expand purview of the Benefits Committee to include customer
service matters.

[Ths 2



Centralizing and Streamlining: Audit, Compliance, & Ethics

Reconstitute Audit Committee - Audit, Compliance and Ethics Committee (“ACE”)

e Rationale:

* Committee charge currently encompasses Compliance function, which includes management and oversight TRS
Ethics Policies.

» Reflect current practices by which CCO/Compliance Counsel reports violations and other issues to Board.
* Implements Funston recommendation related to Compliance.

* Best practice for Compliance to have formal reporting to Board on certain issues.

* Provides an opportunity for regular committee reporting and oversight of ethics matters.

e As appropriate, items can be raised to the full Board.

* Proposed Changes:
* Incorporate compliance functions throughout 3.1.1.
* |dentify and affirm authority of CCO and Compliance staff.
* Incorporate reporting of compliance violations of Investment Policy Statement portfolio risk management standards.

* Create new Ethics Process subsection in 3.1.1(g), incorporating identical responsibilities of current Board Ethics
Committee.

[Ths s



Improving Strategy Reporting: Strategic Planning Committee

Reconstitute Risk Management Committee - Strategic Planning Committee

e Rationale:
* Provide a more focused forum for the Board to review and assess the TRS mission and vision statements.

* Enhance strategic planning and major projects reporting by dedicating a committee to address medium and long-
term strategic planning for TRS, including the risks, opportunities, and major projects relating to strategy planning
and execution.

* Provide a forum for the Board to provide input on the:
» assessment of the internal and external forces and variables that impact TRS' strategic planning;
« formulation and execution of strategic plan goals and objectives, including enterprise risk mitigation; and
* alignment of the organization behind the agency's strategic plan goals and objectives, including alignment of major projects,
resource allocation, and the Executive Director's goals and objectives.
* Proposed Changes:
* Repurpose Risk Management Committee for Strategy and Major Projects.
* Investment Risk will transfer to the Investment Management Committee
* Enterprise Risk Management will be discussed in Strategy and Major Projects Committee as part of execution.
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Centralizing and Streamlining: Investment Management

Committee

Reconstitute the Investment Management Committee to Incorporate Risk Committee’s Investment
Functions

* Rationale:
* The Investment Committee is best situated to review reports related to investment risk.
* Proposed transition will ensure the continued reporting of investment risk matters to the Board.
* As appropriate, items can be raised to the full Board.

* Proposed Changes:

* Move investment risk reporting provisions currently in 3.1.7(a) and (b) of the Risk Committee to 3.1.4(f) and (g) of
the Investment Management Committee.
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Enhancing How We Listen: Benefits Committee

Expand the Benefits Committee to Include Customer Service Matters

e Rationale:

* Enhance Board reporting and discussion on customer service matters, including options for improving the the
member experience, key metrics, and peer comparison.

* Authority: § 1.7(l) and Article 3 of the Board's Bylaws.
* Board Chair would appoint up to five Trustees with Board’s consent and designate the committee chair.
* Proposed Changes:

* The Board could amend the Bylaws to enhance the committee’s purpose and responsibilities to address customer-
service and benefit-delivery issues.

[Ths e
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* Update on TRUST Phase 1 Go Live

* First TRUST Maintenance Release by TRS
* TEAM Program Dashboard

* TEAM Program Phase 2 Status

* Line of Business
e Contract changes and negotiation
* HILOB

 TEAM Staffing and FTEs
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Update on TRUST Phase 1 Go Live

* Employer Reporting
* 96% of employers have completed September payroll report
* 82% of employers have completed October payroll report

 Number of days required for 50% of employers to complete monthly reports
has reduced from 25 days to 13 days since Go -Live

e Refunds
e Backlog of refunds being entered is gone
 |ssued 12,269 Refunds since Go Live and 14,792 for the Fiscal Year to Date

* Oldest refunds in the queue needing to be entered are approximately 3 weeks

* Still hundreds of refunds waiting on September — November reports to be
completed from employers

[Ths a



Update on TEAM Phase 1 Go Live

* Employer Reporting

OUTSTANDING RP REPORTS FOR SEPTEMBER
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Update on TEAM Phase 1 Go Live

TRUST Go-Live Defects By Week
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Major Defects By Functional Area

Refunds Reporting Entity Reporting
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What’s Good About The New System

* We focus a lot on what’s wrong and what needs to be improved

* What's right?
* Thousands of members have been able to get their refunds via Electronic
Funds Transfer rather than paper check
 Documents appear in imaging immediately
* One source of data

RE Portal has prevented thousands of instances of bad data from coming into
the system

TRS now has much better knowledge of when payments are negotiated
Overall Benefit Estimate process has gotten simpler and faster
More up to date information on service credit

[Ths



First TRUST Maintenance Release by TRS

* Over 75 enhancements developed by TRS will be implemented in
TRUST later this month

e 21 Employer Reporting enhancements
e 8 Refunds enhancements
e 13 Service Purchase enhancements

* TRS Developers have already been working with DXC to fix defects
during the Go-Live period

* We are very well prepared to maintain and enhance the TRUST Phase

1 LOB system
[Ths



First TRUST Maintenance Release by TRS

* Some features in first release
Employer Reporting
* Improvements to user interface that will have fewer clicks and less scrolling
* Elimination of 8 workarounds for employers or TRS coaches
* Improvements to searching
Service Credit Purchase
* Improvements to allocating payments to service purchases

Contact Management
* Frequently requested forms better organized and easier to access
Refunds

* Improvements to workflow and error and status checking that will reduce some manual
checks that the Refunds team has to perform

[Ths 9



TEAM Program Dashboard

TEAM TRANSPARENCY January 1 —January 31, 2017 Days to P2 Go Live January 2018
608

Project Health

[~ Schedule Trend
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Overall Project Execution Trend
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Project Task 2017 2018 Achievements
Nov Dec lan |Feb Mar Apr May Jun Jul Aug Sep Oct = 01/31/18: Contract and related DXC Phase 2 schedule was revised to

1 © TRUST DLR Sessions ( J include the new scope related to legislative and healthcare requirements
2 O TRUST Development I ]

3 O TRUST Testing I

Key Goals Upcoming

4 O HILOB - Development ' ) s 02/25/18: TRS will put their first TRUST release into Production
5 O HILOB - BFT/Integration Test ——— *  02/28/18: TRS Phase 2 schedule for TEAM will be updated to include the
6 O HILOB - UAT (.

new scope related to the legislative changes and healthcare requirement
» 02/28/18: TRS Quality Assurance Test Plan updated for Phase 2

© oOnsSchedule () NotStarted
O scheduleRisks @ Completed .
@ BehindSchedule | As of Date for Report Issues/Risks

* Legislative and healthcare changes — This new scope has been
incorporated into the original Phase 2 schedule, however it has utilized
almost all of the remaining schedule and budget contingency to do so. Any
future changes will more than likely put the Phase 2 schedule at risk.

*  Key resources being pulled from Phase 2 to focus on remaining post

T S production TRUST business issues and overall acceptance of the system.

10




TEAM Program Phase 2 Update

* Added Scope for Phase 2

* Legislative changes from 2017 Legislative Session
* Health Insurance finance functionality

» Additional scope consumed approximately 34 days of schedule
contingency and cost an additional $1.9 million

[Ths :



TEAM Program Phase 2 Update

* Phased Implementation of Phase 2 Functionality

* Web self service for service and disability retirement
* This functionality will be delivered after Phase 2 Go Live
 We don’t want to launch all self service features at once

 Various reports in different business areas
* Reports will be designed after staff have used the system more

* Fewer and simpler workflows

These were identified as part of lessons learned from the TRUST
Phase 1 Cutover

[Ths :



TEAM Program Phase 2 Update

* Health Insurance Line of Business (HILOB)
* TRS developing new Health Insurance Line of Business (HILOB)

* Project has been delayed as HIB staff have focused on addressing customer
service issues relating to the 85t Legislative Updates

* This has delayed progress and caused a missed milestone on Special
Enrollment functionality, but team is still on track to meet August 2019
implementation date

[Ths :



TEAM Program Phase 2 Update

e TRUST Line of Business

Phase 2 Testing

e

Phase 2 Requirements Phase 2 Development

O O

u Complete = = Complete =

Phase 2 is slightly behind schedule. Available contingency remains but
risk is increasing due to additional scope from the 85t Legislative
Session regarding Benefits and Health Insurance changes. Quality

concerns are an issue.

[Ths :
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TEAM Program Phase 2 Update

Schedule Contingency as of December 2017 Estimated Contingency as of February 2018
TEAM Program Phase 2 Schedule Contingency TEAM Program Phase 2 Schedule Contingency

Used/Remaining out of 142 Working Days Used/Remaining out of 142 Working Days

M Schedule Contingency Remaining
M Schedule Contingency Remaining m Schedule Contingency Used

m Schedule Contingency Used
m Schedule Contingency Used by New
Scope

Phase 2 is slightly behind schedule. Available contingency remains but risk is increasing
due to additional scope from the 85 Legislative Session regarding Benefits and Health
r Insurance changes. Quality concerns are an issue.

15



Current Resource Investment

Currently there are a total of 177 dedicated staff to TEAM including CAPPS and
HILOB but not including other TRS staff who support TEAM.

The total cost is roughly $20.9 million per year. For certain divisions, a significant
portion of staff is charging to TEAM.

Division Direct FTEs Contractors Total Headcount I
Program

DXC 62 62 35%
Support 21 7 28 16%
Benefit Services 22 1 23 13%
Financial Services 9 3 12 7%
IT Services 29 22 51 29%
Healthcare 1 0 1 1%

Totals 82 95 177 100%

[Ths 16



TEAM Transition Challenges

* Legacy systems still operational = 2 LOB systems to support.

* Staff skills needed for legacy systems different from new systems;
continuing need for talent development and management.

* TEAM 2.0 begins as soon as phase 2 ends; additional support needed
to tie in financial systems (CAPPS) as well.

e External contracts for staffing will conclude in FY 2019.

* Proactive oversight and strategic reallocation of vacancies will allow
management to accommodate changing staffing needs.

[Ths :



TEAM — Future State

» Keeping the TEAM positions will ensure the agency has the resources
needed to meet business demands.

* Although the majority will be in IT, needs exist elsewhere to fully
support a post TEAM environment with robust member services.

* Reduction of $13.9 million per year (or 67%) in cost and roughly 95
contractors.

[Ths :



Information Technology Capital Investments

Information Technology Capital Investments

45,000,000

Large capital expenditures for
TEAM Program

40,000,000
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30,000,000
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20,000,000 expenditures to stay
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15,000,000 .
Annual investments
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10,000,000 - —
insufficient to keep
5,000,000 pace
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TEAM Program

Questions?
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What Are Capital Market Assumptions And Why Do We Need Them

= What are they?
— Aon Hewitt's asset class return, volatility and correlation assumptions
— Long-term (10-year & 30-year), forward-looking assumptions
* These are separate from our Medium Term views
— Best estimates (50/50 probability of better or worse long-term results than expected)

— Market returns: no active management value added or fees (other than hedge funds
and private equity, where traditional passive investments are not available)

— Produced quarterly by Global Asset Allocation Team

= Why do we need them?
— Used by the actuary to project the funding circumstances of the Pension
» Investment results are an important component of the Pension function

— Allows for the evaluation of various asset mixes and their interaction with the
liabilities of the Pension

— Assist in the ongoing evaluation of expected risk premiums and the likelihood of
being compensated for various risks

Aon Hewitt | Retirement and Investment Am

Proprietary & Confidential
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Overview

= The table below reflects the TRS long-term asset allocation policy

—‘r_- Stable Value Global Equity Real Return
Category: 16% 57% 22%
— ]
44% Public
Equities:
USA 18%
. Global TIPS 3%
Treasuries 11% Non-US Developed 13% Resl Estate 14‘;6
Stable Value Hedge Funds 4% Emerging Markets 9%
Cash 1% Directional Hedge Funds 4% Energy Natural Resources &
— Infrastructure 5%

Absolute Return 0%
Commodities 0%

REITS 0%

Asset Class:

Risk Parity 5%
e

» The following slides provide the expected risk and return for each asset class above as
well as the expected distribution of outcomes for the Plan over time

= The final section of this document outlines our capital market assumptions, a broad
overview of our methodology for creating them, and how our assumptions compare to
other providers

Aon Hewitt | Retirement and Investment Am

Proprietary & Confidential
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Capital Market Assumptions & Expected Results - Fourth Quarter 2017

10 Year 30 Year
TRS Asset Class AHIC Asset Class Policy Expected | Expected | Expected | Expected
Return Return
Treasuries Long Duration Government 11% 3.0% 9.0% 3.2% 11.0%
Stable Value Hedge Funds Allocation based blend 4% 5.1% 7.6% 5.6% 8.1%
Cash Cash (Government) 1% 2.0% 1.0% 2.6% 2.0%
Global Equity
Public Equity
USA US market weighted blend 18% 6.4% 17.9% 6.5% 18.0%
Non-US Developed Non-US Developed Equity 13% 7.2% 20.0% 7.2% 20.5%
Emerging Markets Non-US Emerging Equity 9% 7.6% 27.0% 7.7% 27.5%
Directional Hedge Funds Allocation based blend 4% 5.2% 11.2% 5.7% 12.8%
Private Equity Private Equity 13% 9.1% 26.0% 9.4% 26.4%
Real Return
Global TIPS TIPS 3% 2.9% 4.5% 3.4% 4.5%
Real Estate & Other Real Assets  |Private Real Estate (Core) 14% 6.4% 14.9% 6.4% 15.2%
Energy & Natural Resources Infrastructure & Commodities 5% 8.5% 16.0% 8.5% 16.0%
Risk Parity Risk Parity (10% Vol) 5% 5.5% 10.0% 5.9% 10.5%
|Expected Results 100% | 7.14% 12.6% 7.34% 12.8%

Aon Hewitt | Retirement and Investment
Proprietary & Confidential
Investment advice and consulting services provided by Aon Hewitt Investment Consulting, Inc., an Aon Company.
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Forward-Looking Distribution of Expected Returns

* |n any one-year period, the Trust Fund is expected to return between -11.5% and +29.7% with a 90%
degree of certainty (the 95" and 5t percentiles)

— There is a 50% probability that the return will be between -0.9% and +15.9% (the 25" and 75t
percentiles)

= Qver multi-year periods, there is a tighter band in the range of outcomes

— Over a five-year period, there is a 90% chance that the annualized return will be between -1.6%
and +16.7%, and a 50% chance that the annualized return will be between +3.5% and +11.0%

10 Year Assumptions

35%

30% 29.7%

25% A

20% 19.6% ,

15% - A T 16.7% 13.8%
10% = LS

sop A 7.1% A 7.1% A 7.1%

()% A é T o
5o | I L 0% u-1.6% 0.9%
-10% 1 -11.5%
-15%

1 3 5 10
Year(s)
B 5th A 25th A 50th A 75th [ 95th
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10 and 30 Year Probabilistic Returns

» The table below describes the probability of achieving specific levels of annualized return
over 10 and 30 years

— There is just under a 50% chance of achieving an annualized return of 7.25% over
the next 10 year period

— Over a thirty year period the probability of a 7.25% return is slightly above 50%

Range of Return Outcomes

6.75% 7.00% 7.25% 7.50% 7.75%

10 Year Horizon 54.0% 51.4% 48.9% 46.4% 43.9% 41.4%

30 Year Horizon 60.1% 55.9% 51.6% 47.3% 43.0% 38.8%

Aon Hewitt | Retirement and Investment Am
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Capital Market Assumptions
Background and Methodology

Aon Hewitt | Retirement and Investment Am
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Coverage

Fixed Income m Alternatives Macro Variables

Nominal All major regions covered Hedge Funds Inflation
Government Bonds including Emerging (7 Single Strategies; Fund
Markets of Hedge Funds; Broad
Hedge Funds)
Inflation-linked Government  U.S. Large and Small Cap Real Estate Currency Movements
Bonds (Total Market, Core and
U.S. REITs)
Corporate Bonds Non-U.S. Developed and Private Equity
Emerging Markets
High Yield Debt Global Equity Infrastructure
Bank Loans Equity Insurance Risk Commodities
Premium (High Beta)
Emerging Market Debt Equity Insurance Risk
(Hard, Local, Corporate) Premium (Low Beta)

Multi-Asset Credit

= Continually expanding coverage into sub asset classes and global markets

Aon Hewitt | Retirement and Investment Am
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Inflation

= Common approach is to use market implied break-even inflation rates (the difference
between yields on nominal and inflation-linked government bonds of equivalent maturity
or duration)

= We do not believe that Break-Even Inflation is a good estimator of future inflation
— Break-even inflation = Expected Inflation + Inflation Risk Premium (IRP)

— Inflation is a risk for many investors and therefore a premium is demanded to protect
against it. Therefore, we would expect IRP > 0 in the long-term

— Break-even is affected by lots of things unrelated to inflation expectations

= Aon Hewitt Inflation assumption based on consensus forecasts
— Principal source is Consensus Economics
— Supplement with other sources (e.g., Philadelphia Fed)

Current 10-year Inflation forecast = 2.3%

Aon Hewitt | Retirement and Investment Am
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Equities

INCOME
(Earnings Yield
x Sustainable

GROWTH
(Real EPS

TOTAL

INFLATION (Equity Return)

Payout Ratio) Growth)

Earnings yield moves e
directly with market. EZECL @A/ DN Based on consensus

Sustainable payout AR e forecasts. Primary FORWARD LOOKING

. analysis, I/B/E/S )
ratio is a constant and .y source is Consensus ASSUMPTION
s estimates and .
based on Aon Hewitt’s . Economics
; Consensus Economics
assumptions
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Equity Return Assumption

US.@ UK. Europe Japan Canada Switzerland  Australia Emerging
ex U.K. Markets

Earnings Yield * 2.6% 2.8% 3.3% 3.1% 2.9% 2.6% 3.3% 3.1%
Sustainable Payout Ratio
Real Earnings Growth 1.8 1.6 1.4 1.4 1.8 1.5 2.0 2.1
Inflation 2.3 2.1 1.7 1.2 2.0 1.1 2.5 2.5
Methodological -0.3 -0.2 -0.1 -0.3 -0.2 -0.2 -0.2 -0.1
Differences(")
Current Nominal Return 6.3% 6.4% 6.4% 5.5% 6.6% 5.1% 7.6 7.6%
Assumption

(Local Currency)

» Current EAFE return in US dollar = 7.2%, Global Equity return in US dollar =7.1%

(1) Aon Hewitt model is a Discounted Cash Flow (DCF) model, not an additive building block model

(2) Represents Large Cap

Aon Hewitt | Retirement and Investment
Proprietary & Confidential

Investment advice and consulting services provided by Aon Hewitt Investment Consulting, Inc., an Aon Company.
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AHIC Historical CMA'’s versus Actual Experienced Returns

U.S. Equity Returns Over 15 years (WithoutValuation Adjustment)
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Government Bonds

4 N

Increase/
Decrease
In Yield
(Income)

\ J

» We start from the current yield curve for government bonds

» Using a simulation model, we combine the current yield curve with an assumption on the
long-term behaviour of the yield curve to derive how yields are expected to evolve
over time

— Dominant driver of government returns is what is priced into the yield curve
» Total return assumptions are then derived from the forward looking yield curves

= A similar methodology is followed for inflation-linked bonds but based on real yields
and incorporating our inflation assumptions

Aon Hewitt | Retirement and Investment Am
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Intermediate (5-year Duration) Government Bond Return Assumption

Return Component* Q4 2017
Initial Yield 2.0% Prevailing market yield
Projected yield increase results in
Capital Gain/Loss 0.0% prOJe(_:ted capital losses. Long
Duration bonds suffer larger losses
than short
Projected yield increases leads to
Increase/Decrease in Yield (Income) 0.3% ability to reinvest at higher yields in
future
Roll return on rebalancing has a
Roll Return 0.1% positive impact on the return
assumption
Total 10-Year Return Assumption 2.3%

* Components do not sum perfectly to the total because of rounding and because they are medians, which are not additive.

Aon Hewitt | Retirement and Investment Am
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Real Estate

Real
+ Rental
Growth

- J

» Starting point is the rental yield each market is offering

+ Inflation

» Real rental growth incorporates both a short term cyclical and long term aspect

— We assume rents increase in line with consensus expectations over short term. In the long-term
we assume rents grow in line with inflation

= Allow for unavoidable costs of direct real estate investment

» A real return assumption is calculated as the internal rate of return (IRR) of the projected cash flows
(discounted cash flow analysis similar to equities)

» Nominal return is then calculated using our expected inflation

= No manager alpha as return assumption represents the real estate property market (and not real
estate funds)

Aon Hewitt | Retirement and Investment Am
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Private Equity

» Return assumptions are formulated for each strategy (sub-sector) based on an analysis of the
exposure of each strategy to various market factors with associated risk premiums

= Explicit fee assumptions are subtracted from expected returns; including base and performance-
based fee/carry as appropriate

4 )

- Fees ‘

- /

= Strategies include leveraged buyouts (LBOs), venture capital, mezzanine, and distressed investments

» Assumptions for a diversified (broad) private equity portfolio is aggregation of assumptions for
these underlying strategies

Aon Hewitt | Retirement and Investment Am
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Hedge Funds

» Granular modeling of hedge funds at the individual hedge fund strategy level. Assumptions exist for 7
single-strategy hedge funds, Fund of Hedge Funds, and Broad Hedge Funds (diversified portfolio of
direct hedge funds)

= Unlike most other asset classes, manager skill (alpha) is allowed for. We also make allowance for
fees

= Assumptions are developed in a three step process:

“Beta” component returns and risks formulated by factor analysis' of underlying building
blocks of 7 individual hedge fund strategies. For example, equity long/short has net long position
in equity markets

— “Alpha” component returns and risks set with reference to total future volatility levels (of
hedge fund strategy) and information ratios? (ratio of excess returns to excess volatility relative
to a benchmark)

— Explicit fee assumptions are subtracted from expected returns; including base and
performance-based fee/carry as appropriate

1 A multivariate regression analysis procedure to identify exposures to different factors. Hedge Fund strategy returns are used as dependent
variable and asset class returns are used as the independent variables

2Incorporates both historical analysis and Aon Hewitt's forward-looking views of information ratios relative to factor portfolios

Aon Hewitt | Retirement and Investment Am
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Volatility and Correlation

We take a forward-looking view when setting volatility assumptions as opposed to using purely
historic averages. The credit crisis demonstrated the dangers of relying solely on historical values.

We consider:
— Implied volatilities priced into option contracts of various terms
— Historical volatility levels
— The broad economic/market environment

We assume that volatilities are not constant over time; we assume that the volatility of "risky" asset
classes such as equities will be at historically high levels in the next few years before declining over
time.

For illiquid asset classes such as real estate, de-smoothing techniques are employed when assessing
historic volatility levels.

Correlation assumptions are formulated with reference to historic experience over different time
periods and during different economic conditions

— We take into account the fact that correlations are highly unstable over time and, in particular,
we take into account the fact that correlations are very different in stressed environments

Aon Hewitt | Retirement and Investment Am
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Fees

» Objective is to develop return assumptions that reflect the cost of implementing an investment
program

» Liquid, publicly traded asset classes are investable passively at very low cost
— Fee assumption is zero

» For asset classes such as emerging market debt which cannot be invested in passively at very low
cost, it is assumed for modeling purposes that manager alpha is offset by fees

» For real estate there is an allowance for the unavoidable costs associated with investing in a real
estate portfolio. These include property management costs, trading costs and investment
management expenses.

» For hedge funds, private equity and infrastructure, explicit fee assumptions are subtracted from
expected returns; include base and performance-based fee/carry as appropriate

Aon Hewitt | Retirement and Investment Am
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Q4 2017 Assumptions (10-Year): Expected Nominal Correlations

Correlations
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

1 Large Cap U.S. Equity 1.00 0.92 0.95 0.79 0.72 0.09 0.09 -0.05 0.05 -0.02 0.07 -0.12 0.60 0.39 -0.03 -0.03 0.00 0.42 0.41 0.46 0.69 0.55 0.68 0.55 0.39 0.66 0.32 0.69 0.38 0.05 0.56 0.91 0.52
2 Small Cap U.S. Equity 1.00 0.90 0.72 0.67 0.07 0.07 -0.06 0.04 -0.02 0.07 -0.12 0.56 0.36 -0.03 -0.03 0.00 0.39 0.38 0.41 0.63 0.51 0.63 0.50 0.36 0.61 0.27 0.65 0.35 0.04 0.51 0.84 0.47
3 Global Equity Including Small Cap 1.00 0.92 0.84 0.07 0.07 -0.05 0.05 -0.01 0.08 -0.12 0.65 0.41 0.16 0.14 0.00 0.47 0.46 0.56 0.67 0.54 0.66 0.53 0.39 0.63 0.39 0.67 0.37 0.07 0.62 0.87 0.49
4 International Equity 1.00 0.75 0.04 0.04 -0.04 0.04 -0.01 0.07 -0.10 0.58 0.37 0.41 0.35-0.02 0.43 0.44 0.60 0.58 0.47 0.57 0.46 0.35 0.53 0.44 0.56 0.32 0.08 0.58 0.73 0.40
5 Emerging Markets Equity 1.00 0.06 0.06 -0.04 0.05 0.00 0.08 -0.10 0.65 0.37 0.18 0.16 0.01 0.48 0.47 0.52 0.50 0.40 0.50 0.40 0.32 0.49 0.31 0.53 0.29 0.06 0.60 0.66 0.37
6 Gov Cash 1.00 0.98 0.45 0.47 0.23 0.20 0.24 0.14 0.13 0.13 0.30 0.63 0.16 0.07 0.01 -0.01 -0.01 -0.01 -0.01 0.16 0.09 0.21 0.09 0.11 0.52 0.12 0.17 0.38
7 LIBOR Cash 1.00 0.45 047 0.23 0.20 0.23 0.14 0.14 0.12 0.29 0.62 0.17 0.07 0.01 -0.01 -0.01 -0.01 -0.01 0.15 0.08 0.21 0.09 0.11 0.51 0.12 0.17 0.37
8 TIPS 1.00 0.50 0.31 0.28 0.32 0.10 -0.05 0.08 0.14 0.23 0.14 0.03 -0.02 -0.11 -0.09 -0.11 -0.09 0.03 -0.02 0.18 -0.04 0.00 0.41 0.04 -0.01 0.12
9 Core Fixed Income (Market Duration) 1.00 0.84 0.86 0.74 0.33 0.18 0.20 0.36 0.61 0.49 0.20 0.14 0.07 0.06 0.07 0.06 0.08 0.04 0.08 0.04 0.06 0.17 0.29 0.09 0.18
10 Long Duration Bonds — Gov't / Credit 1.00 0.96 0.95 0.13 -0.04 0.18 0.32 0.53 0.34 0.08 0.07 -0.01 -0.01 -0.01 -0.01 0.02 -0.01 -0.01 -0.02 0.01 -0.08 0.10 0.01 0.07
11 Long Duration Bonds — Credit 1.00 0.82 0.35 0.21 0.17 0.30 0.50 0.49 0.21 0.17 0.16 0.13 0.16 0.13 0.05 0.05 0.00 0.06 0.05 -0.07 0.31 0.09 0.10
12 Long Duration Bonds — Gov't 1.00 -0.14 -0.33 0.17 0.30 0.50 0.13 -0.08 -0.05 -0.22 -0.17 -0.22 -0.17 -0.03 -0.08 -0.03 -0.10 -0.04 -0.09 -0.16 -0.09 0.02
13 High Yield Bonds 1.00 0.77 0.18 0.19 0.12 0.73 0.62 0.57 0.65 0.52 0.64 0.52 0.26 0.40 0.38 0.45 0.26 0.20 0.91 0.56 0.34
14 Bank Loans 1.00 0.09 0.11 0.09 0.48 0.55 0.43 0.68 0.55 0.67 0.54 0.17 0.26 0.18 0.29 0.17 0.13 0.81 0.37 0.23
15 Non-US Developed Bond (0% Hedged) 1.00 0.96 0.30 0.22 0.21 0.51 0.03 0.02 0.03 0.02 0.00 -0.02 0.43 0.00 0.01 0.13 0.27 -0.01 0.03
16 Non-US Developed Bond (50% Hedged) 1.00 0.56 0.27 0.21 0.46 0.02 0.02 0.02 0.02 0.02 -0.01 0.40 0.00 0.03 0.18 0.27 0.01 0.09
17 Non-US Developed Bond (100% Hedged) 1.00 0.26 0.10 0.08 0.00 0.00 0.00 0.00 0.07 0.02 0.09 0.00 0.05 0.21 0.13 0.06 0.21
18 Hard Emerging Market Bonds 1.00 0.69 0.62 0.53 0.43 0.53 0.43 0.18 0.28 0.23 0.30 0.17 0.10 0.76 0.40 0.26
19 Corporate Emerging Market Bonds 1.00 0.61 0.58 0.47 0.58 0.46 0.16 0.26 0.26 0.28 0.15 0.09 0.73 0.38 0.22
20 Local Emerging Market Bonds 1.00 048 0.39 0.48 0.39 0.10 0.28 0.45 0.20 0.12 0.02 0.73 0.41 0.22
21 Hedge Funds Universe 1.00 0.73 0.99 0.73 0.26 0.45 0.29 0.47 0.25 0.03 0.69 0.63 0.33
22 Hedge Funds Buy List 1.00 0.73 0.99 0.21 0.36 0.23 0.38 0.21 0.03 0.56 0.50 0.27
23 Broad Hedge Funds - without fees (Universe) 1.00 0.72 0.25 0.44 0.28 0.46 0.25 0.03 0.69 0.62 0.33
24 Broad Hedge Funds - without fees (BuyList) 1.00 0.20 0.36 0.22 0.38 0.21 0.03 0.56 0.50 0.26
25 Core Real Estate 1.00 0.47 0.09 0.33 0.19 0.09 0.21 0.38 0.24
26 REITs 1.00 0.19 047 0.26 0.05 0.36 0.61 0.35
27 Commodities 1.00 0.11 0.08 0.40 0.37 0.30 0.22
28 Private Equity 1.00 0.32 0.05 0.37 0.64 0.36
29 Infrastructure 1.00 0.06 0.21 0.37 0.22
30 Inflation 1.00 0.14 0.09 0.20
31 Multi Asset Credit 1.00 0.51 0.31
32 Equity Insurance Risk Premium- High Beta 1.00 0.50
33 Equity Insurance Risk Premium- Low Beta 1.00
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2017 Horizon Survey Results
AHIC Capital Market Assumptions

= Long-term (10 and 30 year forecasts) forward-looking assumptions (asset class
geometric return, volatility and correlations)

= Building Block approach. Primarily based on consensus expectations and market based
inputs

= Best estimates of annualized returns (50/50 better or worse)

= Market returns: no active management value added (other than hedge funds and private
equity)

= Net of investment fees

Aon Hewitt | Retirement and Investment Am
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Ask 35 Consultants and...

Expected Geometric Returns by Asset Class
(10 Year Forecast)
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SOURCE: Horizon Actuarial survey of 2017 capital market assumptions from 35 independent investment advisors &——— Min

Expected returns of the survey are annualized over 10-years (geometric).

AHIC expected returns are annualized over 10-years as of 2Q 2017
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AHIC Versus Peers (2017 Horizon Survey)—10-Year Forecast

Asset Class

US Equity - Large Cap

US Equity - Small/Mid Cap
Non-US Equity - Developed
Non-US Equity - Emerging

US Fixed Income - Core

US Fixed Income - Long Duration Corp
US Fixed Income - High Yield
Non-US Fixed Income - Developed
Non-US Fixed Income - Emerging
Treasuries (Cash Equivalents)
TIPS (Inflation-Protected)

Real Estate

Hedge Funds

Commodities

Infrastructure

Private Equity

Inflation

Horizon Survey AHIC
10 Year Horizon 10 Year Forecasts
Expected Return Expected Risk Expected Return Expected Risk
6.5% 16.6% 6.5% 17.0%
6.9% 20.2% 6.7% 23.0%
7.0% 18.9% 7.1% 20.0%
8.0% 25.4% 7.5% 30.0%
3.2% 5.5% 2.9% 4.0%
3.6% 10.4% 4.0% 11.0%
5.1% 10.6% 3.9% 12.0%
2.2% 7.4% 2.2% 5.5%
5.3% 11.8% 4.1% 13.0%
2.3% 3.0% 2.1% 1.0%
2.9% 6.3% 2.8% 4.5%
6.2% 14.5% 5.2% 11.5%
4.9% 8.0% 5.0% 9.0%
4.1% 17.9% 4.8% 17.0%
6.7% 14.6% 6.2% 14.5%
9.0% 22.0% 8.6% 24.0%
2.2% 1.7% 2.2% 1.0%

Notes (Horizon Survey):

Source: Horizon Actuarial survey of 2017 capital market assumptions from 35 independent investment advisors
Expected returns are annualized (geometric).

Notes (AHIC Forecasts):
AHIC Forecasts are for Q2 2017

US Equity - Small/Mid Cap forecasts represents AHIC forecasts for US Small Cap
US Fixed Income - Long Duration forecasts represents AHIC forecasts for Long Duration Credit

Non-US Fixed Income - Developed forecasts represents AHIC forecasts for Non-US Fixed Income - Developed (50% Hedged)
Non-US Fixed Income- Emerging forecasts represents AHIC forecasts for Non-US Fixed Income- Emerging Sovereign USD
Real Estate forecasts represents AHIC forecasts for Core Private Real Estate

Hedge Funds forecasts represents AHIC forecasts for Hedge Fund-of-Funds (Buy List)

Aon Hewitt | Retirement and Investment
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Difference
0.0%
-0.2%
0.1%
-0.5%
-0.3%
0.4%
-1.2%
0.0%
-1.2%
-0.2%
-0.1%
-1.0%
0.1%
0.8%
-0.5%
-0.4%
0.0%
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AHIC Versus Peers: Observations

= Compared to 2016, 2017 survey results under the 10-year forecast indicate a slight decrease in return
assumptions of both risky assets (equity-like) and fixed income asset classes

— Equity return assumptions are lower by an average of 0.2%
— Fixed income return assumptions are lower by an average of 0.3%
— Alternative asset class return assumptions are lower by an average of 0.1%

= 2017 AHIC 10-year forecast assumptions tend to be lower than the survey average

— AHIC equity assumptions are driven by market valuations, earnings growth expectations and
assumed payouts to investors. Recent experience suggests strong equity market performance
has been driven more by increasing valuations than increasing profits. As markets have become
more expensive, our equity return assumptions have consequently fallen

— AHIC fixed income assumptions reflect falling yields and flattening of yield curves during the first
quarter of 2017

— AHIC alternative asset class assumptions are generally lower due to methodological and inflation
forecast differences compared to survey participant forecasts

= In conclusion, AHIC assumptions appear somewhat more conservative than peers included in the
2017 Horizon Survey of capital market assumptions
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Leading Methodologies & Reasons for Differences

Leading Methodologies

Building Block

Global Capital Asset Pricing Model (Global
CAPM)

Surveys
Historical data (as a guide to future)

Black-Litterman (combination of building block
and CAPM)

Aon Hewitt | Retirement and Investment
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Reasons for Differences

Methodology

Time Horizon

Arithmetic vs. Geometric forecasts®
Alpha (active management)*
Inflation

Investment Fees

Asset class definition

AON

Empower Results®
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Equities: Initial Yield

a ) 2 )
Sustainable Sustainable
Payout X = Payout X
Ratio Ratio
N J N J

» Earnings yields with assumed payout ratios provide a better basis for long-term equity
return assumptions than dividend yields and share buy-backs

» Sustainable payout ratio is a constant = 50% (Developed markets) and 40% (Emerging
Markets)
— Not just dividends, allows for buybacks as well
— Inclusion of buybacks shifts expected returns on equities upward

Aon Hewitt | Retirement and Investment Am
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Equities: Market Movements Impact Return Assumptions

Price

Earnings
Yield

» Equity return assumptions rise (fall) as equity markets fall (rise)

» When equity market rises (falls), all else being equal
— Price/Earnings Multiple (P/E) rises (falls)
— Earnings Yield = 1 = P/E falls (rises)
— Equity return assumption falls (rises)

= Size of impact depends on valuation of market
— Market moves have proportionately larger impact on cheaper equity markets

Aon Hewitt | Retirement and Investment Am
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Equities: Earnings Growth

Eal"nings growth is 2-stage US Real Earnings

140 g T T T T T
process:
. 120 s — — . N .
= Near-term earnings growth
assumption to capture cyclical 100 1= — — — — P= o
aspects (reversion to mean) 80 S S e N 4 —
— We assume real earnings S I N e A I
revert to trend in 2016 ;
. 20 h """"""""""" h """"""""""" """"""""""" I_E:;;j:-o:iaﬁsds |
= Long-term earnings growth based
0 | | | | | |
on I_Ong-term GDP grOWth (by Dec-86 Dec-91 Dec-96 Dec-01 Dec-08 Dec-11 Dec-16
region)
— Allow for geographic source of
earnings

— Longer-term growth
assumptions have much larger
influence than near-term
growth assumptions and are
relatively stable over time
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Equities: Geographical Split of Revenues

Geographical Split of Revenues
5-10 5-10

100% -
90% -
80% -

20-25

30

70% -
60% -
50% -
40% -
30% -
20% A
10% -
0% -

us Canada Japan Europe ex. UK UK Emerging Markets

B US " Canada m Japan m Europe ex. UK m UK m Emerging Economies ' Other Developed Economies
Source: Aon Hew itt

= We do not assume a one-to-one relationship between a country’s growth (GDP) rate and the long-
term earnings growth potential of companies listed on the stock market within that country

» Equity markets depend on more than the domestic economy
— E.g., Emerging markets are an important driver of profits earned in the developed world
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Government Bond Return: Example (15-Year Duration)

. Time =0 Time = 1
4% 4%
3% . _ 3% * a
Yield Curves Move *
2% ; 2% 7
Over Time
1% 1%
0% ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 0% [ [ [ [ [ [ [ [ [ [ [ 1 1 1 1 1 1
123 4567 8 91011121314151617 1819 20 1 23456 78 91011121314 15 1617 18 19 20
Duration Duration
Time 0 1 2 3 10
Forward Yields
14 Year 2.7% 2.9% 3.0% 3.4%
15 Year 2.6% 2.8% 2.9% 3.1% 3.4%
Forward Prices
14 Year l 69 l 67 63
15 Year 68 66 65 60
—
Yearly Returns 1.4% 1.5% 1.8% 3.6% 2.6%
————
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Legal Disclosures and Disclaimers

Investment advice and consulting services provided by Aon Hewitt Investment Consulting, Inc. (“AHIC”). The information contained
herein is given as of the date hereof and does not purport to give information as of any other date. The delivery at any time shall not,
under any circumstances, create any implication that there has been a change in the information set forth herein since the date
hereof or any obligation to update or provide amendments hereto.

This document is not intended to provide, and shall not be relied upon for, accounting, legal or tax advice or investment
recommendations. Any accounting, legal, or taxation position described in this presentation is a general statement and shall only be
used as a guide. It does not constitute accounting, legal, and tax advice and is based on AHIC’s understanding of current laws and
interpretation.

This document is intended for general information purposes only and should not be construed as advice or opinions on any specific
facts or circumstances. The comments in this summary are based upon AHIC’s preliminary analysis of publicly available information.
The content of this document is made available on an “as is” basis, without warranty of any kind. AHIC disclaims any legal liability to
any person or organization for loss or damage caused by or resulting from any reliance placed on that content. AHIC. reserves all
rights to the content of this document. No part of this document may be reproduced, stored, or transmitted by any means without the
express written consent of AHIC.

Aon Hewitt Investment Consulting, Inc. is a federally registered investment advisor with the U.S. Securities and Exchange
Commission. AHIC is also registered with the Commodity Futures Trading Commission as a commaodity pool operator and a
commodity trading advisor, and is a member of the National Futures Association. The AHIC ADV Form Part 2A disclosure statement
is available upon written request to:

Aon Hewitt Investment Consulting, Inc.
200 E. Randolph Street

Suite 1500

Chicago, IL 60601

ATTN: AHIC Compliance Officer

© Aon plc 2017. All rights reserved.
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TRS of Texas
Experience Study Findings

February 14, 2018




Upcoming Experience Study:
Purpose of Valuation

* The primary purpose of the annual actuarial valuation
is to either (1) set or (2) assess the adequacy of the
contribution policy

— “Funding” or “contribution allocation procedure”

 The funding policy is the pattern of contributions, not
necessarily the contribution in a given year

* For TRS, the funding policy has mostly a fixed
contribution rate from members, employers, and the
State




Outline of Current Assumption Set

8.00% investment return assumption

2.50% general inflation assumption

3.50% individual salary increase assumption

2.50% overall payroll growth assumption

Mortality based on 2015 TRS study projected with Scale BB




General Findings

e Future economic growth likely to continue to be suppressed
compared to historical levels

— Future price inflation, investment returns, overall wage growth, and
individual salary increases are likely to be lower than currently assumed

e Retirees continue to live longer, but most of the increase in the
experience already reflected in generational methodology

* Members are putting off retirement, likely to do so even more in the
future with changes to TRS-CARE

* Members are turning over at a higher pace

* Most of the other assumptions continue to either be appropriate, or
only need minor changes




Experience versus the Current Assumption Set

Experience versus Current Assumption Impact on 30-Year Contribution Rate

Investment Return

Life Expectancy

Overall Payroll Growth
Individual Salary Increases
Retirement Behavior

Termination Behavior

Total Assumption Set

Conservative Perfect Fit/ Optimistic |-4.0% -3.0% -2.0% -1.0% 0.0% 1.0% 2.0% 3.0% 4.0%
Outlook Crystal Ball Outlook
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Per ASOP 27: Reasonable Assumptions

* An economic assumption is reasonable if

It is appropriate for the purpose of the measurement
It reflects the actuary’s professional judgement

It takes into account historical and current economic data that is relevant as of
the measurement date

It reflects the actuary’s estimate of future experience
It has no significant bias (i.e., it is not significantly optimistic or pessimistic)
o Although some allowance for adverse experience may be appropriate

* The standard explicitly advises an actuary not to give undue weight to
recent experience

* In addition to each individual assumption meeting the standard, the
assumption set as a whole must also meet the standard

R Ret rement
nnnnnn




Investment Return Assumption

« This assumption is used 100
to predict what 20
percentage of a future
benefit payments will be
covered by investment

return and what 40
percentage by 20
contributions. .

. LOWGT: ReturnS/Higher 6% Return 7% Return 8% Return
Contributions

60

Percentage of Benefits

W Contributions @ Earnings




Investment Return Assumption

* The assumption selected should be reasonable
— Not necessarily a single “correct” answer

* Assumption is selected using a process that considers:

— TRS target asset allocation

— Capital market expectations
o Will use AON, in addition to several other independent sources

— Utilize a building block approach that reflects expected inflation, real rates of

return, and plan related expenses
o Take into account the volatility of the expected returns produced by the investment portfolio

e Other factors to consider
— Historical investment performance
— Comparison with peers

G R Retirement
Consulting




Investment Return Assumption
Comparison to Peers

Public Fund Data - Investment Return Assumption
50%
45%
40%
35% -
30% -
£
2 259 -
=
20% -
15%
10% -
56 A
o |
Below 7.00% 7.25% 7.50% 7.75% 8.00% 8.25% 8.50% or
higher
m2016-2017 w2011

Source: 2017 Public Plans Database
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Investment Return Assumption
Comparison to Peers

Public Fund Data - Investment Return Assumption “Recent EXp Studies” is
the compilation from

= Systems that have
s0% 1 performed experience
2% studies in 2016 or 2017

- Below 7.00% ’ 7.00% ' 7.25% 7.50% 7.75% 8.00% 8.25% 8.50% or

higher
®m Full Survey as 0of 2017 m= Recent Exp Studies
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Capital Market Assumptions — Investment Consultants

* We performed the analysis using the current target asset

allocation

Projected real returns were developed using TRS’ target
investment allocation and 2017 capital market return
assumptions developed by eleven investment consulting firms
and a broader survey:

— 7 have 7-10 year time horizons

— 4 have 20+ year time horizons




Time Horizons

* The duration of the liabilities (average interest discounted benefit
payment) will occur 24 years from the valuation date

— Or, if the liability stream of TRS were compared to a portfolio of bonds,
it would behave similarly to a bond with a 24-year duration

* Also, we have shown in previous valuation material the impact
order has on total asset accumulation, meaning poor returns over
the short term will decrease the overall level of assets over time
even if the longer term returns are closer to expected

* Thus, we believe the preferable time horizon for setting this
assumption to be approximately 20-24 years, or in the range
between the shorter term (10 year) and longer term (20-30 year)
capital market assumptions




Impact of Order on Projection Scenarios Based on Select Recent
Time Periods’ Volatilities (From 2016 Valuation Presentation)

Funded Ratio

150%
100% —— ——1985-2005
——1975-1995
0,
>0% ——1965-1985
0% 8% Deterministic
(o]

2016 2021 2026 2031 2036

The above scenarios all achieve an 8% compound return over a 20-year period.
Modeled returns each year are based on the actual historical pattern during the range provided,
with an overall adjustment to achieve an 8% return.
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Analysis: Provided by Aon
(4th quarter 2017)

GRS
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10 Year 30 Year
Long-Term Expected Expected
Target Asset | Geometric Rate Geometric
Asset Class Allocation of Return Rate of Return
(1) (2) 3) (4)
U.S. Equity 18% 6.4% 6.5%
Non-US Developed 13% 7.2% 7.2%
Emerging Markets 9% 7.6% 7.7%
Directional Hedge Funds 4% 5.2% 5.7%
Private Equity 13% 9.1% 9.4%
U.S. Treasuries 11% 3.0% 3.2%
Stable Value Hedge Funds 4% 5.1% 5.6%
Cash 1% 2.0% 2.6%
Global Inflation Linked Bonds 3% 2.9% 3.4%
Real Assets 14% 6.4% 6.4%
Energy and Natural Resources 5% 8.5% 8.5%
Risk Parity 5% 5.5% 5.5%
Gross Expected Return 7.14% 7.34%




Distribution of Expected Returns
7-10 Year Time Horizon

* Target Portfolio
* 2.30% Inflation

* Average Expected Real
Return of 4.77%

‘GRS

Retirement
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Distribution of 10-Year Average Probability of|  Probability of

i e T Geometric Net Nominal Return exceeding exceeding

Consultant 40th 50th 60th 8.00% 7.25%
(1) (2) (3) (4) (5) (6)

1 5.6% 6.7% 7.8% 38.6% 45.3%
2 5.9% 6.9% 8.0% 40.1% 47.1%
3 6.1% 7.0% 7.9% 38.7% 47.1%
4 6.1% 7.0% 7.9% 39.2% 47.4%
5 6.1% 7.1% 8.2% 41.9% 49.0%
6 6.1% 7.2% 8.3% 42.6% 49.5%
7 6.4% 7.4% 8.5% 44.4% 51.9%
Average 6.06% 7.07% 8.09% 40.8% 48.2%




Distribution of Expected Returns
Longer Time Horizon

* Target Portfolio
« 2.30% Inflation Distribution of 20-Year Average Probability of |  Probability of
| ) Titrreira: Geometric Net Nominal Return exceeding exceeding
* 15-20+ year time
. Consultant 40th 50th 60th 8.00% 7.25%
horizons
* Average Expected Real @ @ ) ® ) ©
Return of 5.02% 1 6.5% 7.2% 7.8% 37.4% 48.9%
2 6.6% 7.3% 8.0% 40.4% 50.5%
3 6.6% 7.4% 8.2% 42.1% 51.9%
4 6.6% 7.4% 8.2% 42.4% 52.1%
Average 6.59% 7.32% 8.05% 40.6% 50.9%
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Range of Options

GRS

Current Proposed Proposed Proposed
Assumptions Assumptions Assumptions Assumptions
(1) 2 (3) @
Investment Return Assumption 8.00% 7.50% 7.25% 7.00%
UAAL ($ Billions) $35.5 $42.8 $45.9 $51.7
Actuarial Funded Ratio 80.5% 77.4% 76.1% 73.9%
Funding Period in years based on current funding
levels 33 60 86 NA
Increase in Contribution Rate needed to have 30
year funding period 0.15% 1.38% 1.82% 3.05%
Additional Estimated FY18 Contributions $65m $599m $786m $1,323m
Funding Period with 1.5% additional contributions 19 29 35 54
Funding Period with 2.0% additional contributions 17 26 31 42

*Inflation held at 2.5%, may not be a reasonable scenario

Retirement
Consulting




Actuary’s Recommendation

* Based on this analysis, we recommend lowering the investment return
assumption to 7.25%

— 7.25% is close to the longer term expectation of 7.34% provided by Aon, but
slightly lower to reflect the lower expectations over the shorter term

— 7.25% is close to the median recently chosen by peer systems in the country
— TRS has earned approximately 7.00% return over the last 20 years

— The probabilities of achieving a 7.25% return do appear to be lower over the
short-term, if the Board is uncomfortable with less than 50% probability over
the next decade, it should consider 7.00%

— Lowering the assumption will increase the probability of achieving the
assumption over the long term and decrease the impact when the assumption
is not achieved

S _




Summary of Recommendations

* Material Recommendations
— Decrease nominal investment return assumption to 7.25%
— Decrease inflation assumption from 2.50% to 2.30%

— Payroll Growth Rate set to 3.00%
o Inflation assumption plus 0.70%

— Decrease ultimate productivity, promotion, and merit component of individual
salary scale from 1.00% to 0.75% above inflation

o Nominal decrease from 3.50% to 3.05%
— Increase rates of turnover
— Lower retirement probabilities
*  Minor Recommendations
— Increase life expectancy slightly

R Ret rement
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Projection of UAAL.:

Current vs Proposed Assumptions

$ Billions The assumptions do not drive the results, actual experience drives the result.
$120 7 If assumptions are unchanged, but the actual experience is closer to the proposed
assumption set, the funding position will deteriorate towards the results
$100 | onthe appropriate assumptions \

$80 - The difference is that the longer it is before necessary changes are made,
it will take a much more dramatic increase in the contributions,
or decrease in benefits, to bring the System

$60 - back into a sound position

$40 B . = = = & - ) ) Gh G G Gh Gb Gb G G Gb Gb Gb Gb Gb b GH D > G > e e» a»

$20 - bl S
-~~~

So I I I I I I I I I I I I I I 1
2017 2021 2025 2029 2033 2037 2041

=== 0ld Assumptions —— New Assumptions Old Assumptions: Actually Earn 7.25%

The above assumes all assumptions for the scenario exactly met, except at explicitly stated
Assumes no changes to benefit policy
Assumes current statutory contribution policy remains throughout period

GRS &y




Projection of UAAL.:

Proposed Assumptions: Alternate Funding Policy

S Billions Changing the prospective assumption now to a value closer to expectations provides better information for decision making

$300 - Forexample, if the assumptions are changed and the new results lead to an increase

in the contribution rate equal to 1.5% of payroll in FY20, it would decrease the funding period to 35 years
$250 -
While that would mean $704 million in additional contributions in FY20,
$200 It would actually save $87 billion in interest charges over those 35 years,
Accumulate an additional $127 billion in assets over those 35 years,

And save $101 billion in employer contributions over the next 70 years

$150 - (assuming the additional contributions stop when 100% funded)
And those savings would continue in perpetuity thereafter
$100 -
X
$50 -

_-------—--—------_-
- o
-
-
-
-
-
-
-
-

$0 L s e B B B B B e e B B B 5,5 s s e s BBy By B B B B Wbt Rt s s St A s R Rt s st M At Bt s St
2017 2021 2025 2029 2033 2037 2041 2045 2049 2053 2057 2061 2065
New Assumptions: Current Contribution Levels

=== New Assumptions: +1.5% on Contribution Rate

The above assumes all assumptions exactly met
Assumes no changes to benefit policy
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Projection of Funding Period:
Impact of Funding Policy

45
40
35
30
25
20
15
10

5

0

376 40.7
35.0 34.0 332 35.1 )
33.0 32.0 31.0 31.6
e —
322 30 305 304 307 30.0 0.0 .
. 27.0 26.0
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

—New Assumptions with +1.5% Contributions starting in FY20
—Q0ld Assumptions: Actually Earn 7.25%

The above assumes all assumptions for the scenario exactly met, except 7.25% actual earnings in both scenarios

Assumes no changes to benefit policy
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Peer Employer Contribution Rates by State:
Teachers Plans

25% - o t000000
@
@
*0
20% - edee?®
@ o0?
PR oo ®e?
e 4.5
*
15% -| X R B g
ve? g
®
o¥* _— . _—
o Contribution rate to retirement system plus contribution
to social security

A
s | TRS:

6.8% from State

1.5% on Non-Social Security Payroll to Minimum Pay Scale
% Approximately 7.86% of payrqll on average in FY17 _ ' ‘ _ i

0 5 10 15 20 25 30 35 40 45 50
\ M Peer }

| |

Not covered by Social Security

Also covered by Social Security

NASRA Public Funds Survey
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Peer Member Contribution Rates by State:
Teachers Plans

25% —
20% -
*
0"
- L 2
5% ce® ""‘0000
00000000’
P P22 2 2
10% - *
P < L 2 2
Ae®® *>® I . _—
g .e® Contribution rate to retirement system plus contribution
5% | to social security
0% T T T T T T T T T !
o} 5 10 15 20 25 30 35 40 45 50
Peer
Not covered by Social Security Also covered by Social Security

NASRA Public Funds Survey
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Recent Peer Impact from Assumption Changes
Rate shown is combined from all sources
Other Assumptions besides ROA also modified

8.00% 7.25% 15.6% 17.4% 1.8%
A 8.00% 7.50% 19.9% 23.3% 3.4%
B 8.00% 7.50% 23.3% 26.4% 3.1%
C 7.50% 7.00% 27.8% 31.0% 3.2%
D 7.65% 7.00% 17.0% 24.0% 7.0%
E 7.50% 7.25% 19.1% 21.3% 2.2%

G R Ret rement
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Actuary’s Qualifications

* We believe the recommended set of actuarial assumptions should
present a more accurate portrayal of TRS’ financial condition and
should reduce the magnitude of future experience gains and losses.

* The 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

* All signing actuaries meet the Qualification Standards of the
American Academy of Actuaries
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Overview

|. History of Pension Benefit Design Study
Il. Modeling

Ill. Major Findings

V. Outcome

V. Study Update

VI. Project Team

VII. Proposed Timeline




History of Pension Benefit Design Study

* In 2011, TRS was directed by the Legislature to study the actuarial and
fiscal impacts of potential changes to the pension plan, including:

» changes to final average salary, retirement eligibility, and the benefit multiplier
* moving to a hybrid plan or cash balance plan

* The study also discussed pension design issues such as:
* balancing risk
* providing adequate replacement income
» offering value to members, the state, and other stakeholders
* managing human capital

e Study released in September 2012.

* Enhanced national dialogue on DB/DC issues. Presented at NASRA and
F NCPERS.
TRS




Modeling

* The study modeled the following scenarios:
* adding more money to the current plan
* potential benefit changes to the current plan

 cost and benefit levels of various retirement plans compared to the current

plan using a “Targeted Benefit Approach” and “Targeted Contribution
Approach”

 value of a professionally managed fund and the impact on members in a self-
directed defined contribution plan




Modeling

RETIREMENT PLAN TYPE

Cash Balance

Side by Side Hybrid

Capped Hybrid

Pooled Defined Contribution

Traditional Defined Contribution

[Ths

Member receives pay and investment credits into a “virtual account.” Contributions invested
through TRS trust fund. At retirement, account balance can be annuitized.

Members and state contribute to both a small defined benefit plan and a small defined
contribution plan with the idea that both plans, together, provide the targeted level of
benefits. Defined benefit contributions are invested through TRS trust fund. The defined
benefit is annuitized. Defined contribution investments are self-directed and are taken as
lump sum at retirement.

Similar to side by side hybrid, but the state contribution is capped. All contributions from the
members and the state go first towards paying the actuarially required contribution (ARC).
Any remaining contributions after ARC is paid go toward defined contribution plan. Members
are responsible for paying any portion of the ARC above the state’s capped contribution.

Like a traditional defined contribution plan but contributions are pooled and invested by TRS.
Lump sum distribution is taken at retirement.

Investments are self-directed and member must manage account for duration of retirement.



Major Findings

The 2012 Pension Benefit Design Study found the following:

\
e While the TRS Pension Fund can pay currently projected

benefits through 2075, the state needs to begin addressing

U’]f“’.‘f’ed the unfunded liability. Delays will only increase costs.
Liability -

~

e Moving new hires to an alternative plan will not eliminate
existing liabilities. Closing the current plan would increase

Closing the unfunded liability by $11.7 billion.
Current Plan /




Major Findings (cont.)

The 2012 Pension Benefit Design Study found the following:

~
e 95% of public school TRS employees do not participate in Social
Social Security; leaving the TRS benefit as their only lifetime annuity.
Security )
~

e The value of the retirement benefit available to TRS members is
36% less than the average benefits available to members of

. peer systems.
] )

Value of TRS




Major Findings (cont.)

120%

100%

80%

60%

40% -

20%

0% -

TRS

Relative Benefit Index

TRS

Regional State
Employee/Teacher Group

I Base Benefit

8 9

10 11 12 13

Municipal General Group

1 COLA

W Social Security

|

14 15 16 17

National Large Group



Major Findings (cont.)

The 2012 Pension Benefit Design Study found the following:

\
e The majority of TRS members will do significantly worse
\ investing on their own in a plan with a defined-contribution
Defined component.
Contribution )
\

e The defined benefit plan provides current benefits at a lower
cost than alternative plans.




Major Findings (cont.)

Targeted Benefit Approach

240% |
220% |
200% |
180%
160% |
140% |
120%
100% |
80% |
60% +
a0% -

Defined Benefit Plan Cash Balance Side by Side Hybrid Capped Hybrid Pooled DC Self-Directed DC

m Benefit Level M Relative Cost to Provide Benefit

Source: Teacher Retirement System of Texas and Gabriel, Roeder, Smith and Company
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Major Findings (cont.)

The 2012 Pension Benefit Design Study found the following:

e Other systems changing structures have lowered benefits to
Lowered realize savings.
Benefits

~

/

e Alternative plan structures carry differing levels of risk for the
Levels of state and TRS members.

Risk

~

11
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Major Findings (cont.)

Individual Self-Directed Retirement Income
Compared to TRS Benefit

2%

1%

0%

0.03
0.08
0.13
0.18

0.23

0.28
0.33
0.38
043
0.48
0.53
0.58
0.63

60% of TRS Current TRS
8% - fi
Benefit Benefit
7% - 66% of E 92% of 8% of outcomes
outcomes are = outcomes are are better than
at least 38% = worse than the the current TRS
6% - worse than the E currer_1t TRS benefit
current TRS = benefit
g 5% benefit
9 X
S 1
o X
3 4% .
- 1
[=] 1
= X
s 1
X 3% .

0.68
0.73
0.78
0.83
0.88
0.93
0.98
1.03

Multiple of Pre-retirement Income

1.08

Source: Teacher Retirement System of Texas
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Retirement Eligibility

PENSION
LEGISLATION

FUNDING
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Outcome

In 2013, pension legislation was enacted that made changes to both
funding and benefits.

Increased the state contribution rate from 6.4% to 6.8% beginning in FY 14 and beyond.

Phased-in an increase to the member contribution rate over three fiscal years. Contribution rate
increased from 6.4% to 6.7% in FY 15, to 7.2% in FY 16, to 7.7% in FY 17.

Authorized a new 1.5% payroll contribution beginning in FY 15 for school districts not participating
in Social Security.

Tied any future reductions in the state contribution rate to member and school district contribution
rates. If the state contribution rate is reduced, the contribution rates for members and school
districts will be reduced by an equivalent percentage.

Reduced interest paid to members on withdrawn service from 5% to 2% prospectively.




Outcome

In 2013, pension legislation was enacted that made changes to both
funding and benefits.

BENEFITS

Increased the normal retirement age to age 62 with the Rule of 80 and at least five years of service
credit for all members not vested as of August 31, 2014 and new members on or after September
1, 2014.

Imposed a penalty of 5% per year for each year of retirement before age 62.

Provided a COLA of 3% (capped at S100 per month) for annuitants who retired on or before August
31, 2004.

Established minimum age 62 for TRS-Care 2 or 3 with a grandfather for those who as of 8/31/2014
met the rule of 70 or had 25 years of service credit. Repealed during the 2017 legislative session.




Study Update

* Why update the study now?
* Prepare for the upcoming legislative session

* Timely to refresh the data on the economic value of a defined benefit plan
and examine other plan options

* Share information on the impact of an increase in the contribution rate
consistent with Legislative Appropriations Request

* The study will be updated to reflect current and expected market
conditions as well as legislative and assumption changes.

[Ths




Strate

17



Proposed Timeline

March-August

Engage
January stakeholders and
Project kick-off update study
February September
Receive input Release study

from Board
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Agenda for the Day,
February 15, 2018

[Ths



Agenda for February 15™ Thursday

11. Provide opportunity for public comment — Jarvis Hollingsworth.
12. Receive an overview of the February 15, 2018 agenda — Brian Guthrie.

13.

14.
15.

16.

17.

[Ths

Discuss investment matters, including the following:
A. Market Update — Jase Auby;

B. Emerging Manager Annual Update; including consideration of a finding that deliberating or conferring on investment
transactions or potential investment transactions in an open meeting would have a detrimental effect on the position of the
retirement system in negotiations with a third person or put the retirement system at a competitive disadvantage in the
market — Sylvia Bell;

C. Icndustry Leadership: Building a World Class Investor — Sacha Ghai, Bryce Klempner and Matt Portner, McKinsey and
ompany;

D. Building the Fleet: Becoming a Best-in-Class Global Institutional Investor —Jerry Albright;
E. SPN Tactical Value Update — Jerry Albright.
Receive a report on Portfolio Performance Measures, Issues and Practices — Dr. Keith Brown.

Receive a presentation on fiduciary duties — Overview of Trustee and Employee Ethics Policies — Carolina de Onis
and Heather Traeger; Steve Huff and Keith Johnson, Reinhart Boerner Van Deuren S.C.

Receive a report on Why is the Healthcare Market Different from other Markets? — Katrina Daniel and Dr. Osama
Mikhail, University of Texas Health Science Center.

Consider adoption of the notice of completed rule review for the 403(b) rules in Title 34, Part 3, Chapter 53 of
the Texas Administrative Code — Rebecca Merrill.
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Executive Summary

* The second half of 2017 was characterized by:
o Lower than expected inflation and normal economic growth
o Fed tightening of US monetary policy
o Outperformance of Emerging Markets vs. Developed Markets
o Considerable global market optimism driven by growth in earnings
@

Full employment recovery from GFC trough, particularly in the services sector

* |n the first half of 2018, markets are focused on:
o Increase in global growth, higher than previously expected
o Expected global monetary policy tightening in developed market economies
o Emerging Markets to gain economic momentum over Developed Markets
o Global fiscal stimulus will encourage positive structural benefits

o Geopolitical issues, specifically the rise of populism and the North Korea threat

* In addition, each year we survey our network for its best ideas — results are shown on the next page

F Source: TRS IMD, JP Morgan Asset Management



2018 Best Ideas Survey Results

ONE YEAR MOST ATTRACTIVE THREE YEAR MOST ATTRACTIVE

Japanese

equities (11)
Sy= = : %pp' e
equities (1) Emerging market U.S. buyout (10} re ——=-
equities(23) us. ENETEY _gmwth U.5. small cap hh:;;-?::t:?;] Erﬂ?rg_lr'-g i Equi
equ|t1,r_[prwate equities (9) equities (16} pa g hedge funds
equity) {9 (12)
ONE YEAR LEAST ATTRACTIVE THREE YEAR LEAST ATTRACTIVE

U5. high yield (20)

European

Eurcpean German bunds  Eyrgpean high i
sovereigns (11

sovereigns(14) (12) vield (9)
U 5. retail real

U.5. high yield ) estate (10) Germa[;}hunds
(12) US. sovereigns U5, sovereigns (19)
(22)

Source: TRS IMD
I Note: The number in the bubble represents the conviction; for the Most Attractive (top), the percentage represents the ratio of “Best” votes to total votes for that asset, and for the Least Attractive (bottom), the percentage represents the ratio of
TRS “Worst” votes to total votes for that asset. The asset type is listed underneath the bubble. The number in parenthesis next to the asset represents the total number of votes.




2017 Best Ideas Survey Review

TRS

2017 One-Year
ONE YEAR MOST ATTRACTIVE

20.1% Agpregate: 8.7%

lapanese
publicequities
(27)

Private equity i ”
buyout(22) Bankloans(33) uUSdollar - -

(125) Public equity

financials (46)

ONE YEAR LEAST ATTRACTIVE
7.0% Aggregate: 4.5%

Chinese
renminbi (32)

European Investment
sovereigns (35) gradecredits
(17)

lapaneseyen

(26) US Treasuries

(72)

Source: TRS IMD

2015 Three-Year (Annualized)
THREE YEAR MOST ATTRACTIVE

Aporegate: 4.1%

9.4%

2.1% 4.8%

Emerging
Market Energy
Equities Commodities

Private Equity
Buyout Equities

European  pperpy Equities

THREE YEAR LEAST ATTRACTIVE

Aggregate: 2.3%

us Developed 2:9%
Sovereign Sovereign Debt 3.3%
Debt Ex-US 1.3%
0.8% 3.3%

Investment
Grade Credit

High Yield

Japanese
Yen

Notes: For the 2017 One-Year column, the percentage in the bubble is the count of Best responses divided by the count of all responses for that asset. The number in parenthesis after the asset is the total count of both the Best and Worst for that asset. For the 2015 Three-Year
column, the number in the bubble is the “net” count of votes; i.e., the number of positive views minus the number of negative views. For the 2017 One-Year column, public market data is from Dec. 31, 2016 through Dec. 31, 2017, and private market data is from Dec. 31, 2016
through Jun. 30, 2017. For the 2015 Three-Year column, public market data is from Dec. 31, 2014 through Dec. 31, 2017, and private market data is from Dec. 31, 2014 through Jun. 30, 2017. Return data is annualized, where applicable. Aggregates are equal-weight averages. All

returns are in local currencies, where applicable.



Macroeconomic Update
Inflation, Growth, LEI

USA 9-Box

.

Global 9-Box

December 2017

June 2017

EM ex-China

[Tes

September 2017

Source: Bloomberg, FactSet, TRS IMD, Blackrock as of 12/31/2017
1 Equity Risk Premium is the Earnings Yield on the local market index less applicable 10yr gov. bond yield
2 For USA, 10yr US Treasuries; for Europe, 10yr German gov. bonds; for Japan, 10yr Japanese gov. bonds; for EM, a blend of 10yr Chinese, South Korean, and Brazilian gov. bonds

—Signal O 1Y Forecast 4 Q4 TRS Forecast 4 2017 ¢ 2016 4 2015 ¢ 2014
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-4% -3% 2% 1% 0% 1% 2% 3% 4% 5% 6%
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7%

Leading Economic Indicators
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Expectation o > ©
€l el o S| > = c ©| -
forequiies  CUMTENt o0, 18151 8) =223 8 |2/5)5/ 8|8 |4(8|F
ii ol =| @ 2| < w| o = ™
(reblatl:e,to LEl Zone Aggr. ::3 gl = wial28l |58 3= K S|=
onds
1 Early Recovery
POSITIVE 2 Mid-Cycle Strength * % | %k
3 Potential Peak %
5 Weakness
NEGATIVE
6 Potential Trough

|E| = Denotes Placement Six Months Ago (If Updated)

Government Bond Yields and ERP?

10yr gov.
bond yields? Current
USA 2.4% 3.1%
Europe 0.4% 6.1%
UK 1.2% 5.7%
Japan 0.0% 6.7%
Emerging Markets 4.1% 3.8%

4.6%
6.6%
6.1%
6.2%
4.9%

Equity Risk Premium
10-Year
Average



TRS Strategic Asset Allocation

Diversification Framework Strategic Asset Allocation
USA

18% 40%
Category Stable Value Global Equity Real Return Non-US Developed 13% Public
16% 57% 22% . o .
- Emerging Markets 9% Equities
Directional Hedge Funds 4%
Sheal Al Private Equity 13%
Equities: N
. I LS Global Inflation-Linked Bonds 3% Total Global Equity 57%
Treasuries 11% Non-US Developed 13% Real Assets 14%
AssetClass — S e A e Energy, Natural Resources & |
Absolute Return 0% : Ig:rr:sr;r::l:lttt:: % US Treasuries 11%
4 Pri .
13% Private Equity REITS 0% Absolute Return 0%
Stable Value Hedge Funds 4%
Cash 1%
Total Stable Value 16%
[ *GDP surprises are negative +Positive GDP surprises *Real GDP growth too low
«Inflation surprisingly low with weak +Inflation surprises not *Inflation surprises on the high side G IO bal | nflatio n- Ll n ked Bon dS 3%
Economic demand dramatic *Real earnings too low
Conditions *Negative earnings surprises -Posit.ive earnings *Commodity-oriented demand exceeds Real Assets 14%
. £li luati surprises supply b k rmal margi
.zil'gth[t’t{:";u:‘i;at'ons “Reasonable valuations SRS AR SRGHE ROTSMETE Enel’gy, Natural Resources & Infrastructure 5%
- +Political stability Com modities 0%
Total Real Return 22%
Total Risk Parity 5%
Total Trust 100%

P Source: TRS IMD
TRS °



Public Equities
40% of TRS Policy Benchmark

Regional Performance Regional Valuations

As of 12/31, USD, % -
/31, USD, m2H 2017 - 1Year mS5.Year As of 12/31, Forward PE (1998-2017)
40 37.3 30
30 213 24.2 25.5 24.0 25 Legend
' current | 3rd Quartile
20 15.9 20 >
11.2 101 - 11.2 @ Median
. I Is Bz 0o | ] ) == 5 LT
0 - 10
USA IMI Non-US Developed Emerging Markets Europe Japan
\ (18% of BMark) (13% of BMark) (9% of BMark) | 5
Y
40% of Benchmark Non US Developed Emerging Markets Europe Japan
Global Sector Performance Regional Earnings
As of 12/31, USD, % Annualized As of 12/31, Forward EPS, USD, Indexed to 100
B 2H 2017 " 1-Year ES5-Year
220
Info Tech 38.2 200
Materials 28.9
. 180
Industrials
Cons Disc 160
Financials 140
Healthcare 120
Cons Staples 100
Utilities 20
Tel
elecom 60
Energy
40 | } } } } } } } } |
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
USA Japan e e e World e Emerging Markets === Europe
Source: Bloomberg, FactSet
TRS Note: All returns are in US Dollar terms 7



Fixed Income
15% of TRS Policy Benchmark

Performance

As of 12/31, USD, %

N 2H 2017 1-Year M 5-Year

12 10.3
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Long Treasuries TIPS Cash Non-US Government High Yield
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/
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Cash Rate!?
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Source: Bloomberg, MSCI, FactSet (note all returns are in US Dollar terms)

Asof 12/31, %
Long Treasuries

Non-US Govt Bonds ====T|PS ==High Yield
20

15
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US Yield Curve

As of 12/31, Yield to Maturity, %
—e—Today

Beg of 2017 —e@—5 Years Ago
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e

1.0
0.5

0.0
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1Taylor Rule Definition: A central bank nominal policy rate set equal to a neutral real rate plus the current level of inflation, which responds to changes in the inflation gap (as measured by the difference between the current
rate of inflation and the central bank's inflation target) and the output gap (as measured by the difference between NAIRU and the current unemployment rate).



Hedge Funds
8% of TRS Policy Benchmark

As of 12/31, % E2H 2017 = 1-Year M5-Year As of 12/31, Cumulative Jensen’s Alpha, Indexed to 100
16 13.5 == Directional HFs (HFRI FOF Index) === Stable Value HF (HFRI FOFC Index)
14

300

12
10 7.7 71 250

8 = 6.6 6.2

5.1
6 44 49 415, 34 3, 200
4 25 2.8 23> 30,2
1.4
2 150
0

Directional Stable Value Equity Credit CTA Macro
\(4% of BMark) (4% of BMark) | Long/Short

100

Y
8% of Benchmark

Average Hedge Fund Fees Hedge Fund Launches v. Liquidations

As of 06/30, % As of 03/31, Count of Launches v. Liquidations

AVG. MANAGEMENT FEE % (LEFT) —AVG. INCENTIVE FEE % (RIGHT) s 2,500
230 B Liquidations 2,000

1,500

1,000

500

0

' - " ™ B = = = BB I I
; : 7. I I -500
1Q 1Q 1Q 1Q 1 1Q 1Q 1Q 1Q 1Q
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-1,500

I Source: Bloomberg, HFR 96 00 15
TRS 1Jensen’s alpha is a measure of alpha versus the equity market at equivalent risk. For example, if hedge funds are 20% as risky as the market then they are judged to have a 20% equity/80% cash benchmark. 9



Private Equity
13% of TRS Policy Benchmark

Asof 12/31, %

m2H 2017 ©~1-Year m5-Year Public to Private Spread ====Russell 1000 Index ===Large US Buyouts (>$500M)
20
17.9
18 152 16x
15.1 . 14
16 13.7 13.6 "
14 11'9 12x
12 10.2 10.3 10x
10 .
X
8 7.2
6x
6 4.1 36
4 2.8 4x
; ] [] ] :
o OX L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Private Equity Buyout Venture Private Debt 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
(13% of BMark) -2x
Transaction Volume Fundraising Activity
As of 12/31 Equity Invested ($bn)  ----- Average As of 12/31 mmmm Equity Raised (Sbn)  ----- Average
600 200 174 176
493
400
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200
e ean b1l X I I I I I I I
0 0 I
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Source: State Street, Preqin, S&P, Dealogic
TRS Market data for US Large Buyout Market unless specified otherwise 10

1PE Benchmark performance shown as TWRs, PE Strategy performance shown as IRRs. For Strategy performance (Buyout, Venture, Private Debt), 12/31/2017 QTD is shown in place of 2H 2017.



Real Assets
14% of TRS Policy Benchmark

9 As of 9/30, %
As of 12/31, % W2H2017 ©1-Year W5-Year /30,
14 12.813.0 = = = Average Apartments ~ === |ndustrial == Office Retail
9.0%
11.5
12 10.6 8.5%
10 93 3:5 8.0%
8 59
6.7 57 6.2 6.1 6.5 7.5%
6 ’ 7.0%
4 3.1 3.0 B8] 2.7 6.5%
2 6.0%
i
0
. . . 5.0% | } f f f f f f f
Real Assets Office Apartment Retail Industrial
(14% of BMark) 2009 2010 2011 2012 2013 2014 2015 2016 2017
As of 9/30, % As of 9/30, %
= == Average Apartments == |ndustrial Office Retail o
5.0 10 I Income I Appreciation Total Return
4.0
3.0 5
2.0
1.0 0
0.0
-5
-1.0
-2.0
-10
-3.0
-4.0 -15 : : : : : : : : : : : :
2000 2002 2003 2004 2005 2007 2008 2009 2010 2012 2013 2014 2015 2017 2000 2001 2003 2004 2005 2007 2008 2010 2011 2012 2014 2015 2017
Source: Bloomberg, NCREIF, Real Capital Analytics, State Street
TRS LProperty Type Return Indices are Property-level indices and do not reflect leverage or asset management fees, whereas NCREIF ODCE is a fund-level index and is levered and net of fees. Returns are for US-based

properties only.
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Energy, Natural Resources and Infrastructure

5% of TRS Policy Benchmark

Performance!?

Energy Equity Performance

0,
As of 12/31, % M2H2017 ©1-Year M 5-Year As of 12/31 e S&P 500 Energy Total Return (LHS) e Crude Spot (RHS, $/bbl)
16 14.8
1,200 160
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12 10.8 11.1 03 1,000
10 3.8 ’ 120
800 100
8
600 80
6 4.2 4.9 0
4 400
200
0 | | 20
ENRI Natural Resources Infrastructure 0 } } } } } } } } } { 0
(5% of BMark) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Energy Prices Oil Market Supply/Demand
As of 12/31 As of 12/31
Crude Spot (LHS, $/bbl) Natural Gas Spot (RHS, $/mmbtu) = |mplied Stock Change and Balance (RHS) === Global Productllnn (LHS) Estimates
120 6 == Global Consumption (LHS) :
I
100 /V\/\/' 5 105 i 2.0
& : 15
80 4 T 100 ;
@ I 1.0
o I
60 r"\\‘\ ) \/J/A 3 L 95 I I i I I 0.5
40 QU 2 S 90 .l .‘ :
v
5 . N ; -0.5
= 85
20 1 S . -1.0
I
0 | f f f f f f t 0 80 | f f f f f } - -15
2012 2013 2014 2015 2015 2016 2017 2018 Q1 2013 Q1 2014 Q1 2015 Q1 2016 Q1 2017 Q1 2018 Q1 2019 Q1 2020
Source: State Street, Bloomberg, Cambridge, Tudor Pickering Holt, EIA
TRS 1ENRI Benchmark and Strategy (Natural Resources and Infrastructure) performance shown as 12/31/2017 TWRs. 12



Special Topic: Growth




Special Topic: Growth

Overview

Special Topic
Recessions
Growth

Inflation

Growth is the Second Special Topic in Our Ongoing Series

Date
September 2017
February 2018
September 2018

Update on Recessions Special Topic

[Tes

Source: Credit Suisse

As of 12/31

Recession Dashboard

Start of Yield Inflation Labor  Credit Earnings Housing
Recession Curve  Trends Market Perform ISM Mfg. Quality Market
Nov-73 ¥ $ \ 4 \ 4 \ 4 $
Jan-80 $ $ ¥ ¥ \ 4 \ 4
Jul-81 ¥ ') @ \ 4 \ 4 $
Jul-90 4 4 ¥ ¥ \ 4 \ 4 4
Mar-01 ¥ $ \ 4 \ g \ 4 4 o
Dec-07 4 4 « \ 4 $ ¥ ¥
Present i) * °* i) °* °* °*

Key: ¥ Recessionary 1! Expansionary € Neutral
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Special Topic: Growth
Growth and Inflation

TRS Considers Growth and Inflation... ...Because They Impact Our Asset Classes

—Signal O 1Y Forecast @ Q4 TRS Forecast # 2017 ¢ 2016 @ 2015 @ 2014 Assets Expected to Do Well in Each Environment

8%

6% December 2017

5%

19 | BoxZ& Box 5 _Aﬁ Box 6

29 L { ] f Equities Breakeven Inflation f
S 2% - Commodities Inflation-Linked Bonds .
2 "~ < 0 —o Rising ", Rising
® 1% — Commodities
€ o% ; ; ; : 4

-1% |

-5, | Box7 Box 8 & Box 9

-3% 1Year +\

Forec

-4% Forecast ¢

-5%

-6%

-4% -3% -2% -1% 0% 1% 2% 3% 4% 5% 6% 7%
Growth Fallin . . ... Fallin
L "g Inflation-Linked Bonds Equities ‘g
Global
. Stable Val N Real Return
Key. a les%a ue Equity 22%

57%

Risk Parity 5%

P Source: TRS IMD
TRS



Special Topic: Growth

Equity Earnings Growth is Derived from Economic Growth

Economic growth is linked to the inputs in many asset class expected return models

Equity
Earnings
Growth

Equity

Performance

For example, economic growth is a driver of equity earnings growth
©Pre 1970 @ 1970-1984 Inflation Era  ® Post 1984

35%

S&P 500 Correlation to Growth to Inflation T 30% °
2 e £o o0
§ 25% ° ‘6 3
Pre 1970 0.19 0.55 g 20% o . %, &
. . ; 15% ® ..‘ .‘Q‘ ?:a & ° ‘O ..:.-‘“"
1970-1984 Inflation Era 0.07 -0.19 2 10% J . -’5.'&" w..&.-‘....---;-;; C
S 5% o .dlet o o
Post 1984 0.62 0.06 2 o PR T3 S, A S
3 5% e v o% ‘;‘o'“ ‘o~ ®
[J] o " () PY [ )
Full Period (60 years) 0.35 -0.35 o "10% o ° % o oo ¢
2 -15% ° .\o °
& -20% o
@ -1% 0% 1% 2% 3% 4% 5% 6% 7%

Real GDP Growth (3Y Annualized)

F Source: Bloomberg, Standard & Poor's, BEA, Cornerstone Macro, Goldman Sachs
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Special Topic: Growth
Experts Say Growth Will Continue in 2018

Earnings is the Primary Driver of Equity Performance

“The bull market will continue in 2018... [We] forecast above-trend US and global economic growth.”

= 2019€ 2020F o
4158 G163
Ef_l'fﬂE ~@ 2020E 3100 | 160
3000 5 A*2019E 3000
20176 4 7~¥ 2018E 2850 110
1124 1’ Current 2803
2500 E&F} EI-EH:F +|¢| LIren g
3 adjusted EPS 120 ©
& 2
= =
L5 2000 100 =
(wl =
@ Z
S&P 500 Price g0 =
1500 E
- 50
1000 GS top-down
forecast 10
R0 20

1996 1998 2000 2002 2004 2006 2008 2010 2012 20014 2006 A8 2020 2022 20

P Source: Goldman Sachs
TRS 17



Special Topic: Growth
GDP Growth is Driven by Population and Productivity Growth

...But Emerging Markets Growth Remains Elevated

Size of Bubble is % of Global Growth, Local Currency, %

US GDP Growth Has Fallen in Recent Years...

B US Demographics: Growth in Workers 12% _- .
AvgY/Y, % B US Productivity: Growth in Real Output per Worker c 11% Taiwan P -
5.0% g 10% 9.3% South Korea e -
Tg 9% b -~ - China
4.0% 'g 8% Sgu,th Africa 8.3% India
2 Japan _ - 1.0% : 8.0%
o k> 7% 6.3% Europe-
3.0% 7 g 6% _ - 6.8% T Brazil
3 -~ 9 5.8%
& 5% _- 5.5%
2.0% 4% = -
0% 2% 4% 6% 8% 10% 12%
1.0% 0.4% Expected Nominal GDP Growth
2.8% 1.6% (th0 Expected Nominal GDP  Expected Nominal Share of
0.0% Growth Return Global GDP
. . ' . ' . Growth
57-'66 67-'76 77-'86 87-'96 97-'06 07-'16 USA 4.6% 5.59% 19.6%
Developed Markets
Europe 3.9% 6.8% 12.8%
Japan 2.2% 6.3% 0.7%
Emerging Markets
China 8.8% 8.3% 29.6%
South Korea 4.9% 8.8% 2.1%
Taiwan 3.7% 9.3% 1.3%
India 10.4% 8.0% 7.7%
Brazil 6.4% 5.8% 3.2%

P Source: Bloomberg, JP Morgan Asset Management, Bridgewater South Africa 6.4% 7.0% 0.5%



Special Topic: Growth
Expected Returns are Linked to Growth

USA Equity P/E Margin Capital Growth
Expected Return Normalization Normalization (Nominal) Dividend Yield . .
3.4% Market dynamics can improve expected

1.9% . 2.0% return models
[ ]

Bl - : : L

-1.0%

-2.5%
S&P 500 Forecast v. Realized Performance

7 Year Nominal Returns Annualized, As of 12/31, %

e=mmForecast e==w=Realized
25%

20%

These models are accurate predictions of future

15%
returns over the long-term

10%

5%

0%

P Source: Bloomberg, TRS Calculations
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Special Topic: Growth
Speaking of Bull Markets...

...Are We Closer to 1996 or 2000?

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

6000 1750
. "irrational
S&P 500 index exuberance™ - 1500
2000 - 1987 vs. 2009 bull markets
- 1250
4000 -
Dec 5, 1996:
e - 1000
2000 Current G'SE;E'SJT?” J——
bull market -a==" ~ 2020E:
(left and bottom) 2018e: aggg 3100 70
2000 - 2850 (4595 (7
(+11%) - 500
>
1000 - ;L?I?T‘ngaeggt "rational - 250
(right and top) exuberance
0 0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

P Source: Goldman Sachs
TRS 20



Conclusion

ﬁRS

Market Update

©)

©)

2017 was characterized by a steady macroeconomic backdrop and a healthy market rally fueled by strong earnings

Over the first half of 2018, the market expects more of the same with a slightly higher expectation for growth

2018 Best Ideas Survey

©)

©)

Top 5: Japanese Equities, European Equities, Emerging Market Equities, US Energy Growth Equity (PE), US Small Cap
Equities

Bottom 5: European Sovereigns, German Bunds, European High Yield, US High Yield, US Sovereigns

Special Topic: Growth

©)

©)

©)

Key economic indicators signal continued US expansion
Market experts are projecting global earnings growth to remain above potential

The Trust will benefit from real increases in economic growth; however, IMD will monitor for changes in economic
indicators suggesting deceleration
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Agenda

l. Executive Summary
ll.  Emerging Manager Program Overview

Ill.  Emerging Manager Version 3.0 (“EM 3.0”)
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Executive Summary

Established in 2005

Celebrating 12-year anniversary
o Top five largest program in the US
$5.5 billion in emerging manager commitments since inception

o  $3.7 billion in committed capital from the EM Program
= 49% to Minority and Women Owned managers

o $1.8 billion invested with EM Program graduates at Trust-level

Broadest Emerging Manager Program in the U.S.

Four major private and public asset classes
11.8% - 1-yr and 8.9% - 3-yr net returns; above benchmarks

Twelve managers graduated to Trust Premier List?!

Leveraging the GCM Grosvenor & Rock Creek Group Platforms

ﬁRS

TRS retains control and governance of the EM Program while also
benefitting from an attractive and flexible fee structure

Enhanced brand via a centralized interface and process

Access to a broad spectrum of top emerging managers

Source: State Street.
IFive Premier List graduate managers have received a Trust-level investment.

Emerging Manager Version 3.0 (“EM 3.0”)

Launch a new $1 billion EM Select program to target top
performing, Private Markets emerging managers with a direct
investment from the Trust

Sustain the EM Program’s relative size to the Trust

o A S$2 billion EM Innovation program invested over the next 3-5 years
targeting both product innovation and manager elevation

o Establishes a sustainable investment in the EM program by growing
TRS’s commitment in line with the overall Trust

Broadens the set of innovative structures available to invest with
high quality emerging managers



EMERGING MANAGER PROGRAM OVERVIEW

[Tes



Organizational Structure

Sylvia Bell
Senior Managing Director, CPA

MS, University of Florida

OPERATIONS SECONDEE
LeAnn Gola | Andrew Padilla
Associate

Senior Associate, CPA
MBA, Texas State University

GCM Grosvenor

Py R

PUBLIC MARKET ADVISOR

PRIVATE MARKET ADVISORS

Afsaneh Beschloss
President and CEO
The Rock Creek Group

’ Peter Braffman
Derek Jones . .
Managing Director ‘ Managing Director
' s GCM Grosvenor

GCM Grosvenor = g,

r
Mage i
-

Rock Creek

[Tes



EM Program Highlights

The EM Program has delivered net alpha while identifying and supporting the next generation of managers for the Trust.

12 227

TRS Graduates to Investments
Premier List

49% (51.8bn invested with EM

Graduates at the Trust Level?)

Diverse Manager

Commitments
(51.5 billion total

$3 ° 7 bn commitments)
1 5 8 Program

Commitments
Managers

Backed
(39% with multiple
fund commitments?)

12

Year Program History

TRS EM Program has achieved the previously

established $1.65 billion NAV target

Source: State Street as of June 30, 2017.

IMultiple commitments only applicable to Private Markets managers
TRS 2Five Premier List graduate managers have received a Trust-level investment



Committed to Diversity

The EM Program comprises 51.4 billion of the total 54.9 billion of TRS exposure to diverse managers

$4.9 Billion TRS Trust

Diversity Exposure

EM
Graduates
9%

$1.4 Billion EM Program

Diversity Exposure

African
American
Women 14% African

14% American/Women
1%
Emerging
Manager Asian
Program American
28% 11%
TRS Trust
63% Hispanic
L 13%
Non-Minority ?
47%
I Note: As of June 30, 2017. Based on TRS exposure to external managers only. Includes private equity, real estate, energy, natural resources, and infrastructure, and external Public Markets. Exposure is defined as the sum of the net asset value and
TRS the unfunded commitment amount (private markets only)



This slide was intentionally left blank.
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Program Accomplishments and Goals

2017 Accomplishments 2018 Goals

* Qutperformed Total Program benchmark, net of all * Deliver net alpha utilizing qualified emerging
fees managers across all asset classes

o Added alpha of 23 basis points on 1-year basis
» Effectively allocate Trustee approved EM capital

o Added alpha of 61 basis points on 3-year basis
* Identify and grow the next generation of managers

 Achieved Capital Plan goals
P & for the Trust

o Achieved the $1.65 billion NAV target previously set for

the Emerging Manager Program « Additional funding to successful EM’s in current

. ) ortfolio
* Hosted preeminent emerging manager conference P

with record attendance of over 1,000 people e Launch of EM 3.0

* Integrated dedicated on-site GCM investment
associate to TRS emerging manager team

F Source: State Street and TRS IMD. Total Program TWR includes private equity, real assets, hedge funds, and long only as of September 30, 2017
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What is EM 3.0?

A $3.0 billion allocation to be invested over three to five years through the following two broad initiatives:

| EM 3.0

EM Innovation

Goal » Sustain the Program’s relative size to the overall Trust » Target top performing, Private Markets emerging managers with a
direct investment from the Trust

Size » $2.0 billion managed by GCM Grosvenor and Rock Creek » Up to $1.0 billion invested directly by TRS with support from GCM
Grosvenor
Concept » Open architecture investing » Select group of top performers who have outgrown the EM Program
> Dynamically invest with EM’s through multiple structures » Smaller commitment than the typical Trust allocation size

» Placement of all EM Select managers on the TRS Premier List

Proven » Effectively invested with EM’s across all investment structures » Proven concept through the TRS/GCM 2008 Middle Market Buyout

> RA pilot seeding program successfully executed (MMBO) Program
» Generated a 17.2% net IRR since inception?

Up to 65% of EM 3.0 capital is expected to be funded by projected distributions from the existing EM Private Markets Program

I TRS 1“Net returns” take into account application of all management fees, allocable expenses and carried interest



Full Spectrum Emerging Manager Investing

EM 3.0 will allow TRS to expand their reach to new managers while also growing with exceptional
performing mature emerging managers

[Tes

$200

$175

$150

$125 GCM Grosvenor EMGR

$100

S75

S50

Manager Commitment Size ($ in millions)

$25

S0

Note: For illustrative purposes only

$2

TRS IMD

S4
Manager Total AUM Size (S in billions)

Trust

TRS & GCM Grosvenor
partnership to underwrite and
invest in select, top performing

managers

(size of bubble is # of commitments)

S6

With the implementation
of EM 3.0, TRS will have
established the most
complete array of early
and late stage emerging
manager investment
opportunities available in
the market today




The Power of EM Select

Continue to invest with a select group of exceptional performers who have outgrown the EM Program
with a smaller allocation than the typical TRS Premier List manager commitment.

Highly selective and concentrated investments

» Invest up to $1.0 billion in both primary funds and co-investments with 6-10 managers over 3-5 years
Fuel principal investment deal flow

» Middle market managers require meaningful amounts of co-investment capital
Continuum of TRS investment programs

» Effectively transition managers from GCM Grosvenor to TRS management

» Allow time for managers to season and fully integrate into the TRS platform

ﬂRS
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The Flexibility of EM Innovation

Utilize open architecture investing across multiple structures in order to dynamically invest with

emerging managers.

Structure EM Program Story

Joint Ventures
Seeding

Anchor

First Time Fund

New Funds

Co-lnvestments

Mature Emerging
Manager Re-Up Funds

ﬂRS

Help early stage managers build a track record prior to raising their first fund

Lower fee structures and greater LP control

Provide JV capital that could serve as the seed portfolio in the first close of a fund

Generate fee alpha by sharing in the economics of the GP

Provide early and/or meaningful capital commitments to fund managers

Receive preferential economics and greater influence over fund governance terms

First time commitments to fund managers

Managers with proven track records and attractive investment strategies

Invest alongside existing EM Program managers into select investments

Reduced fee structures and ability to target attractive investment opportunities

Commitments to existing EM Program fund managers

Scaled commitments to concentrate capital with top performers

14



Conclusion

ﬁRS

The EM 3.0 Program will further the reach and impact of the TRS Emerging Manager Program.
o Increased scale will provide impactful, innovative, and market-leading capital solutions to the emerging manager ecosystem
$3.0 billion commitment over the next three to five years
o EM 3.0 promotes dynamic lifecycle investing through a continuum of investment programs
o Flexible, early-stage capital solutions include joint venture, seeding, anchor, first time fund commitment, and co-investments
o Concentrate capital with proven re-up managers
o Selectively support top performing select managers that have emerged from EM Program definitions
= Effectively “bridge-the-gap” between EM Program and TRS Trust
= Harvest principal investment deal flow
EM 3.0 will showcase the TRS brand and solidify TRS’ position as the market leading emerging manager program

o The most consistent emerging manager capital provider and widely regarded as a thought leader and product innovator

15
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EM Program Product and Manager Evolution

The TRS EM Program has a proven track record of innovation.

Objective J Launch TRS branded J Integrate TRS staff Implement full lifecycle
“best in class” EM Program and governance investment program
1% 3%
Investment
Products 33%

/

B Primaries [ | |
B Hedge Fund/ Long Only [ | u
B Co-investments | / Joint Ventures
Anchor [ Seeding (RA Pilot) Anchor / Seeding

¥ EM select (Primaries & Co-investments)

Program

Commitments $ 1-5 bn $2-2 bn $3 0 bn

P Source: State Street as of June 30, 2017. Program time periods as follows: EM 1.0 (2005-2013); EM 2.0 (2014-2018); EM 3.0 (2019-2023)
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EM Program History

The EM Program’s continued evolution and innovation has created the industry’s most dynamic
emerging manager program.

=  Cumulative

Consistent & Growing Commitments (S in mm) commitments*

[Tes

. Consolidated TRS Direct
TRS Direct program under GCM
$2,000 M Public Markets Comittments Program Grosvenor and Rock Creek $4,000
. Launched
Real Assets Commitments
$1,800 _ _ . -
Private Equity Commitments ” $3,500
rd
$1,600 EM HF/LO
GCM RA Program started Co-Investments $1,460 $3,000
$1,400 Program added to the Capital call @
@ started private equity facility s
c implemented 2,500
2 $1,200 GCM PE GCM MMBO program P > £
S Program €
E started Program* £
o
£ $1,000 »02 / Hired Secondee $2,000 O
O R )
= - (Andrew Padilla) 2
:C5 $800 ©
= $1,500 3
< >
$600 (@)
$1,000
$400 $300 $300
$250 $260
$500
$200 $100 $100
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: State Street as of June 30, 2017.

*Annual commitments (bar chart) and cumulative commitments (line chart) exclude the $300 million GCM MMBO Program.

19



[Tes

This slide was intentionally left blank.

20



TRS Brand Leadership

Holistic approach and immediate implementation of product expansion and EM Select will distinguish
TRS from its peer group.

We have built a strong foundation
leading us to EM 3.0...

6 Product innovator
EM 3.0

@ Partnership investing is the

Next Step

@ Largest EM conference

@ Greater staff connectivity

@ Consistent & growing allocations ...which will solidify TRS’ brand
leadership in a competitive marketplace

6 Top 5 largest EM investor

F Source: TRS and most recent public plan filings.
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Program Benefits to TRS

Active TRS guidance and governance on investment opportunities, annual allocations, and commitment

pacing. Diligence & underwriting

7UN

Graduation to TRS Trust Dedicated resources &
and co-investment flow TRS secondee

Regular pipeline calls with
TRS staff to review all TRS-branded program

investment opportunities

GP referrals and
relationship management

TRS leverages the GCM & RCG platform while retaining control and flexible governance

ﬁRS
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Industry leadership
Building a world-class investor

{ T Rs TEACHER RETIREMENT SYSTEM OF TEXAS

February 2018

CONFIDENTIAL AND PROPRIETARY
Any use of this material without specific permission of McKinsey & Company is strictly prohibited

McKinsey&Company



McKinsey introductions

('

Sacha Ghai Bryce Klempner Matt Portner

Managing Partner Head of US Institutional Leader in Institutional
of Toronto Office Investor Practice Investor Practice



Our firm in a nutshell

McKinsey & Company is a global management
consulting firm, deeply committed to helping
institutions in the private, public, and social
sectors achieve lasting success. For over eight
decades, our primary objective has been to serve
as our clients' most trusted external advisor.

With consultants in more than 100 offices in over
60 countries, across industries and functions, we
bring deep expertise to clients anywhere in the
world.

We work closely with teams at all levels of an
organization to shape winning strategies,
mobilize for change, build capabilities, and drive
successful execution.

We serve most of the
leading investment
organizations around

the world, including
over 2/3 of the top 20
pensions and top 20
sovereign wealth funds




Objectives for today’s discussion

~ 4 Review TRS’s path in a changing landscape
& 7

a ; Examine what makes a world-class fund

Discuss the potential for TRS



PenSiOn funds have become muCh more Fixed income and cash
[ | uities
complex to manage Equi

B Alternatives

Public pension asset class allocations
Percent

100

80

60

40

20

1952 62 72 82 92 02 12 2016

Funds were uncomplicated As fixed income returns World-class funds emerged,
and able to generate required declined, funds began to using innovative strategies to

returns almost solely in fixed shift investments into deliver market-leading
income public equities returns

SOURCE: Pew Charitable Trust Report: State Public Pensions Investments Shift Over Past 30 Years; Tower Watson Global Pension
Asset Study, multiple years 4



The external environment is a lot harder than it used to be

Interest rates have remained at historically low levels
* Nominal rates on 10-year government bonds fell from above 10% in 1980s to about 2% or
lower today in many countries

Macroeconomic environment has become more challenging
* Highly uncertain investment and political landscape
* Increased market volatility

Funds are facing a prolonged period of lower returns
* Forecasts for the next 20 years suggest 4.0% — 6.5% returns for US
equities and 0% — 2.0% returns for US bonds



Against this backdrop, TRS has made significant strides

10 years ago

Assets reached over $100B

Portfolio mainly in public markets, with
small allocations to private markets

Investment team began growing to
support move into external
management and private markets

~$150B under management

Well-diversified portfolio, with strong
capabilities across traditional and
alternative asset classes

Among the best investment talent of
any US pension fund



TRS excels along several key dimensions

TRS has exceeded its
benchmark over 1-, 3-, 5-,
and 10-year periods

Investment Funded TRS has top quartile
funded status

returns status in the US

TRS has top decile TRS is a talent

organizational LelGERIFELITYF] Investment magnet within and
healthb;er:i’ﬂ\satri pealth folent beyond the region

"Preferred destination” with
strong relationships
with top external managers

Globally recognized
as a leader among Reputation
pensions in the US

External
relationships



Yet has a significant opportunity to manage its investment costs

External costs [l Internal costs

Percentage of cost to internal and external Crsi . : .
_1 Size of pie reflects relative magnitude

ﬁRS ONTARIO ‘D

4
TEACHERS’

PENSION PLAN

= TRS pays more than twice as
much per dollar managed as
OTPP -- even though OTPP’s
internal costs are significantly
higher as a percentage

= OTPP can attract top-caliber
talent due to more

59% oo
competitive pay
= OTPP has a 10% total return
since inception
O,
S = TRS pays more to external
$11.2 M per $1 B in AuM $ 6.3 M per $1 B in AuM managers

Ontario Teachers Pension Plan is a good point of comparison: a single-sponsor

organization of similar scale, with extensive relationships with top external managers




To better understand TRS’s performance relative to peers, we used detailed
data from CEM Benchmarking

M]] 350 public and private funds ranging from $20M to

7 >$500B in size

Independent

benchmarking provider

specializing in

investment cost and
performance with a
global database that

includes

v

>7,000 fund years

}Annual performance history since 1997
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CASE EXAMPLE

An endowment with friends in high-performing places

Setting the foundation Defining the strategy Deploying at scale

Development Reorganized governance to Focused investment philosophy
stages ensure management team on superior external manager
independence selection

Milestones ‘

Appointed a CIO with
authority to execute
new vision for asset
allocation

Actively managed all asset
classes and hired fund
managers to exploit market
inefficiencies

Allocated ~50% of portfolio to
illiquid assets, including leveraged
buyouts, VC, and real estate

Devised strategy to forgo

large allocations to stocks
and bonds in favor of hedge

funds, PE, and other
alternatives

SOURCE: Website and Annual Reports, PI Online

Developed internal talent to foster
long-term partnerships with
preferred managers

Focused on developing
internal talent, building
out value proposition
for junior talent

>12% net annual
returns over the

Focused investment team on evaluating

last 20 years

opportunities uncovered by the far-
ranging roster of external managers

12



CASE EXAMPLE

A sovereign wealth fund that knows where it has an edge

Setting the foundation Defining the strategy Deploying at scale

Identified investment team'’s
comparative advantages and
began taking active positions

Development Empowered leadership team

stages to make independent, long
horizon, commercial
investment decisions

Milestones ‘

—

Board appointed
independent

Successfully introduced a
reference portfolio

approach to investing and
launched a strategic tilting

leadership team to
develop and execute
investment strategy

strategy

Ensured that 2/3 of portfolio
assets invested passively, and
active investment only taken when
team is sure of long-term
outperformance

SOURCE: Fund’s Website and Annual Reports

Identified areas of comparative

advantage: agriculture and

infrastructure and made direct

investments

Developed internal talent and
expanded investment team to scale
the investment strategy

Launched internal active
equities team for better

alignment and improved
cost management

Continues to build
internal capabilities and
expand investment team

>10% net annual

Diversified investments globally returns since

with <20% of assets

domestically

inception



CASE EXAMPLE
A pension that runs like a top private asset manager

Setting the foundation Defining the strategy Deploying at scale

Development Established a governance Began making direct Increased proportion of internally

stages structure to ensure investments in illiquid asset managed assets while maintaining
independence from the classes and managing them strong relationships with external
government internally partners

Milestones (] ‘#‘

Acquired a large real estate

Hired i portfolio and operating Held >20% of funds in real

ire mvest?er:it capabilities by acquiring a assets and took on leverage
Lzili fo JulL L] real estate company worth ~30% of portfolio
like a business

Executed a number of

Canada’s largest buyouts Aligned on managing
~80% of fund assets
Restructured asset .
) . internally

allocation to diversify
holdings Among the first pensions in the .

world to invest in infrastructure >10% net annual

and timberland assets returns since inception

SOURCE: Fund's Website and Annual Reports 14



TRS has the opportunity to unite elements of all 3 approaches

Excellence in... TRS Innovations
= TRS has led the industry in the development of
External the ‘Strategic Partner Network’ which has allowed P
selection it to deliver strong returns with very attractive TRS
________ o . R A'mext gen®
= TRS is building out its risk-parity portfolio, institutional
Portfolio designed to maximize risk-adjust returns while tnvestor
construction continuing to perform well in optimizing
down cycles across all
.................................................................................................................................................................................... levers of
Internal = TRS has already begun to selectively internalize, investment
but significant potential remains, particularly in management?
management '

high cost asset classes (e.g. alternatives)
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Executive Summary

Goal: To effectively deploy TRS resources to produce strong investment returns for Texas educators

* TRSis currently at maximum resource capacity

* Growth of the Trust requires planning for incremental investment professionals and support
personnel

 TRSis facing a lower return environment
* The investment management industry is competitive and peers are adopting the Texas Way

* TRS must implement innovative investment programs to sustain industry leadership

ﬁRS



Executive Summary

period among peers

Performance
Executive Summary IMD Professionals
* TRS outperformed 60/40 by $11 billion over the last 10 * 135 Professionals with 13 Years Average Experience:
years o 84 Master’s Degrees
* TRS exceeded its benchmark over a 1-, 3- and 5-year o 47 CFA/CAIA Designations
period
o 4PhD’s
e Top quartile risk-adjusted return over 3- and 5-year
o 5JD’s
O

e S5.2 billion of dollar value add generated from a wide 21 Other Designations

variety of profit centers over last 5 years

Trust Return Benchmark Return Alpha (bp) * Public Fund Manager of the Year (Institutional Investor)

1-Year 12.9% 11.3% +160 e Risk Manager of the Year

3-Year 6.0 5.6 +44 * Numerous “Rising Star” awards by Investor Intelligence
5-Year 8.8 8.1 +71 * Three “Top 40 under 40” aiClO award recipients

10-Year 54 5.2 +23 * 5-Time LP of the Year (PE and RE)

* “Change Maker of the Year” Award (IIA 2017)
F Source: State Street as of 6/30/2017, AON as of 6/30/2017
TRS



The Original Ship

10 Year Evolution

* TRS has evolved over the last 10 years resulting in: 100%
20%
o More actively managed assets 8%
60% 74%
o More externally managed assets
40% 80%
o Gained expertise of best practices from external 0%
managers in a variety of investment strategies 26%
0%
o Increased internal investing capabilities such as Risk 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Parity and Quantitative Portfolios m Total Active Total Passive

TRS Internal v. External — 10 Year History TRS Asset Mix — 10 Year History

. E . — -5%
8%

3%

6%
80%

100% 100% 3% - —

36% 80%
25% 29%

60% 89% 60%
4%

40% 40%

64% 62%
20% 20% 4%
11%
0% 0%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

W Total External M Total Internal m Public Equities M Fixed Income M Private Markets = Hedge Funds M Risk Parity ® Other

Source: TRS IMD
I TRS Note: Includes agency authority limited to 30% and external private markets, external public markets, and hedge funds (limited to 10%).



The Original Ship

10 Year Evolution

IMD Professionals v. Trust Value No. of Investment Professionals — TRS v. CEM Peers
Investment  e====QOperations & Support  e====Contractors 583
Note: D ” . 600
120 ote: Does not consider open positions. 160
102 500
£ 100 140
c 120 =
2 gp c 400
‘*é 60 80 °CL 300 259
a I
5 40 B3 % 200
) 27 — 40 w
é’ 20 18 et 102
0 20 100 47
0 0 L .
FY 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 0
Total Min TRS Peers (Median) Peers (Average) Max
‘ 117 123 128 131 137 143 152 160 162 153 ) ) ] )
Professionals Note: Figures above include investment professionals only.
Total Costs v. Trust Value! 5-Year Net Value Add v. Total Cost
. . I 400bp
Trust Value (SB) ==@==Costs % Trust incl. carried interest
==@==Costs % Trust excl. carried interest ==@-=|nvestment Expenses in CAFR 300b
P
1.4% 160
1.2% 140 - 200bp
S TRS IMD
1.0% 120 o 3 Peer o
100 & g 100bp . © 0
0.8% < 2 Median®e g 4
80 & 3 c(;D @ e
0.6% s 2 Obp
60 o
0.4% a0 2 -100bp o
0.2% 20
-200b O Peers
0.0% 0 P
FY 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 4 Your Results
Source: TRS IMD, CEM Benchmarking 2016, CEM FTE 2017 -300bp
T R S 1Pri,\7/at§ mzr/;elts carried interest expense is smoothed for periods where data is not available (2008-2013, 2015) and is marked Obp 50bp 100bp 150bp 200bp
with a dashed line.

Note: CEM is a global benchmarking consultant with an extensive database of institutional investor statistics. |
Total Cost



Building The Fleet
The Next 10

* IMD is ready for its next evolution: Building The Fleet

Opportunistic
Investments

SPN Cruiser

=
o
- r
e

Public TR, NS Private
Cruiser : T Cruiser

[Tes



Building The Fleet
Top 5 Priorities

T o N e

1 Improve retention of investment personnel

Maintain Current Competitive

Plan for scale of investment programs with Trust

Advantages and Total Returns 2 e
asset growth projections

for the Teachers of Texas

Increase dedicated operations and analyst support
of investment personnel

Increase internal management capabilities for cost
Manage Cost Structures to effective investments in public market assets

Increase Net Alpha Generated
by TRS Investment Programs

Increase principal investment capabilities in global
private market assets

ﬁRS



Building The Fleet
Command Ship

* “Command Ship” maintains central core functions
with cruiser ships

o Cruiser ships allow TRS to maintain competitive
advantages while maximizing cost efficiencies

o Accountability, autonomy and authority is maintained
through communication to central command ship

* Develop systems to support organic Trust
organizational growth

o Increase organizational depth and capabilities
* Reduce cost of annual turnover

o 8-12% over last 5 years is above industry standard

Source: TRS IMD, CEM FTE 2017

ﬁRS

Command Ship Core Functions

Asset Allocation Risk Management
Legal and Compliance Investment Analytics
Investment Operations Governance

Human Resources and

Information Technolo
Talent Development &Y

Finance Audit

Foreign Offices Communications

FY 2017 Personnel Mix

Personnel Type Peers (Median)

Investment Professionals ex. Analysts 94 259 300

Investment Analysts 8 -

Investment Operations & Support 97 325 384,
Investment Operations 19 111 123
IT/IS 16 95 137
Finance 11 38 36
Human Resources 4 17 25
Legal & Compliance 12 24 26
Audit 3 5 8
Other support services 32 35 29

Total 199 584 684




Building The Fleet

Subsidiaries
» Subsidiaries can be used to increase capabilities * TRICOT's goal was to generate 50% more deal flow
while managing cost structures o Since opening the office, TRICOT has reviewed 136 Principal
o _ . _ Investment opportunities which is three times the deal flow in
e Additional authority will be necessary to establish 2014/2015
Suk.)s.ldlarles with the ability to operate broadly and e TRICOT was essential in TRS closing 5 investments totaling
efficiently $682 million
* With more flexible subsidiary structures, current o Approximately $9 million in annual management fee savings

. . alone (potential additional saving of over S30 million in carr
investment structures can be improved (p 8 > V)

o Banner Oak TRICOT Deal Flow Summary
o TRICOT Asset Cl # of Estimated Average % of Total
sset Llass Deals TRS $ Equity Deal Size Deal Count

Real Assets $7,649 $105 53.7%
Private Equity 44 4,961 113 324
ENRI 8 613 77 5.9
Special Opps 7 1,006 144 5.1
Public Markets 4 640 160 2.9
Total 136 $14,869 $109 100%

r Source: TRS IMD
TRS



Building The Fleet
Public Markets Cruiser Ships

* Global Equities Best Practices and improved
.
fee structures have and will reduce costs and

increased internal management of assets

* Continue R&D to add strategies to internal
portfolios

e Upgrade IT infrastructure to remain
competitive within the investment

management industry
* Increase coverage with expertise in global I I I
offices .
]

* Create or grow unique investment programs US Mid-Cap Equity Quant Strategy Risk Parity
such as special opportunities, alpha
opportunities, and long-term holds

Source: TRS IMD
TRS Note: External and internal management fee estimates assume target alpha is achieved.



Building The Fleet

Private Markets Cruiser Ships

ﬁRS

Increase principal investments program as a
“Preferred Destination” for attractive opportunities

Obtain authority to invest in investment structures
used by peers

Increase capabilities across private markets
o Board Participation
o Subsidiaries and Operating Companies

o Innovative Partnerships

o Global Offices

Source: TRS IMD, CEM FTE 2017

CEM Private Markets Implementation

External Funds

>90|‘

1.0 personnel per S1B AUM

Co-Investment

@ @
1.8 personnel per S1B AUM

Direct Investment

4.6 personnel per 1B AUM

11
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Building The Fleet

Vision

IMD has achieved its goal of modernizing its IMD’s goal is to become a best-in-class global
investment management division and has investment management fund
become the top US pension fund

Key Initiatives

* Pursuing niche strategies internally, such as select emerging managers, royalties, and special opportunities
* Close the gap on investment infrastructure demands (technology and operations)
* Increase capabilities across the Trust with additional Legislative and investment authority

o Board Participation

o Direct Real Estate Investments

o Subsidiaries and Operating Companies

o Innovative Partnerships

o Global Offices

ﬁRS
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Private SPN - History

November 2011 February 2012 March 2015
SPN-Strategic SPN-Strategic SPN-Strategic
S6bn Approved Initial deployment S2bn Upsize
March 2015 December 2015 | January 2018 E
SPN-TV SPN-TV i SPN-TV |
S2bn Approved Initial deployment i S1bn Upsize (IIC) E
SPN-Strategic SPN-TV SPN Co-invest
By Partner Commit-$ NAV SI Net IRR By Partner Commit-$ Net Invested SI Net IRR By Partner Commit-$ NAV SI Net IRR
Apollo 4,010 1,824 9.7% Apollo 1,000 729 18.7% Apollo 463 418 25.0%
KKR 4,225 2,230 13.2% KKR 1,000 737 20.0% KKR 662 676 14.8%
Total SPN-Strategic 8,235 4,054 11.7% Total SPN-TV 2,000 1,466 19.2% Total SPN Co-Invest 1,125 1,093 16.8%

Source: TRS IMD, State Street and SPN reporting
T R s Note: Committed & NAV as of 9/30/17; performance as of 6/30/17 . Net Invested includes notional undrawn exposure




Tactical Value SPN - Executive Summary

. Original Thesis: The post-crisis evolution in banking created a favorable investment environment for non-
traditional credit

o 10-12% net returns that are accretive to the Trust
o TRS was an early adopter of this asset class as an absolute return opportunity
o Private lending has gained a lot of institutional attention over last 2 years

. Performance to date exceeds expectations and on track to achieve 10-12% returns
o Early performance benefited from dislocated credit markets of 2016
o The portfolio is fully committed, and near fully invested

. In January, the 1IC approved a follow-on investment of S1 billion
o $500 million to each partner within the SPN-TV portfolios and approved the recycling of profits
o Original thesis continues to hold: The market opportunity is structural and expected to persist another 3-5 years

. The SPN-TV upsize is a key component in the allocation plan for Absolute Return discussed at the December
2017 board meeting

o SPN-TV portfolio is an efficient structure to quickly deploy capital to the asset class
o Portfolio structure already in place with “best-in-class” fees and structure

HRS
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l. Fiduciary Duties at TRS — Identification and Assurance

Il. Ethics Policies — Daily Implementation and Execution

Ill. Trustee Guidelines — Keys to Satisfying Fiduciary Obligations
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|. Fiduciary Duties — ldentification and
Assurance

[Ths



|dentification and Assurance

GOAL: Encourage Ethical Decision Making to Satisfy Fiduciary Responsibilities

Framework

* |s it lawful and within the letter and spirit of our policies?

Is it fair and honest?

If challenged publicly, would | be comfortable sharing details?

What would happen if everybody did it?

Does this put long-term relationships at risk for short-term gain?

[Ths 4



|dentification and Assurance

Foundation of Fiduciary Duty is Trust

e Duty of loyalty - act solely in the best interest of the fund and the TRS
members, retirees, and beneficiaries.

* Duty of care - use reasonable efforts and diligence in serving the
beneficiary; prudent person.

[Ths s



|dentification and Assurance

TRS Framework for Assurance

[Ths

Emphasizes importance of culture of ethical conduct and compliance
Identifies and assigns responsibility for TRS functions throughout agency

Adopts standards of conduct for execution of functions: Core Values and Ethics
Policies

Identifies TRS expectations for trustees and employees through adoption of
policies, procedures and standardized processes

Reinforces accountability with training, monitoring, and testing
Obtains assurances through transparency, reporting and independent testing

Provides mechanism for raising concerns regarding meeting fiduciary obligations



|dentification and Assurance
Assigning Responsibility for Fiduciary Duties

Mapping TRS Functions — The Board

» Establish and periodically review TRS mission

* Approve budget

* Adopt and periodically review rules, regulations, policies and bylaws
* Monitor and evaluate effectiveness of system

* Delegate authority to the staff through Executive Director

* Review investment performance, asset mix, portfolio characteristics, cash
flow, transactions, and monitor compliance with investment policies and
guidelines

* Consider appeals

[Ths 7



l|. Ethics Policies — Daily Implementation and
Execution

[Ths



Daily Implementation and Execution

Ethics Policies Framework

* 4 |egged table increases stability of TRS program as a whole: Trustee,
Employee, Contractors and Fraud, Waste and Abuse

Comprehensive approach provides greater assurance to trustees and
members/retirees

Led by tone at top — trustees

Similar obligations imposed on employees, enhanced automation to assist
with employee compliance

Policies are not a complete statement of all fiduciary responsibilities

[Ths 9



[Ths

Daily Implementation and Execution

Ethics Policies Identify Primary and Common Categories of Fiduciary
Responsibilities

* Incorporate adherence to laws, rules and policies

* Acting solely in the best interest of the fund and the TRS members, retirees,
and beneficiaries (i.e., avoiding conflicts of interest)

* Acting with prudence, competence, independent, and objectivity
* Acting in a transparent manner
* Maintaining confidentiality

* Cooperating fully if questioned about an ethical matter related to TRS

10



Daily Implementation and Execution

Conflicts of Interest
General Rule:

* Trustees and Employees should make reasonable efforts to avoid conflicts and
the appearance of a conflict

e Consult with designated persons (General Counsel, fiduciary counsel,
Executive Director, Chief Compliance Officer)

 |If not avoidable, disclose and cure
* Under state law, recusal may be insufficient in certain circumstances

[Ths :



Daily Implementation and Execution

Using Position to Obtain Improper Privileges
General Rule:

* Trustees and Employees should not use the status with TRS for
financial gain, privileges, avoiding consequences of illegal acts,
obtaining more favorable terms on loans or investments, or TRS
benefits not available to others

[Ths :



Daily Implementation and Execution

Misusing TRS or State Resources

General Rule:

* Trustees and Employees should not use TRS facilities, equipment, or
staff for personal benefit or for any commercial or political purposes,
including providing to another person if not to be used for TRS
purposes

* Trustees may use TRS resources that are reasonably necessary to
support role on Board or attendance at meetings

[Ths :



Daily Implementation and Execution

Accepting or Soliciting Gifts and Benefits
General Rule:

* Trustees and Employees may not solicit or accept benefits or gifts
from any donor except in certain limited circumstances; benefits
include meals, transportation and lodging

* Trustees should consider appearance of impropriety even if otherwise
allowed

[Ths :



Daily Implementation and Execution

Protecting Confidential Information

General Rule:

* Trustees and Employees must maintain confidentiality when required
by law, policy or contract

* Trustees are subject to common law of fiduciary duty — maintain
confidentiality of TRS’ confidential information; may not accept
employment or engage in business or professional activity that could
reasonably be expected to require or induce trustee to disclose TRS’
confidential information; attendance at non-public TRS meetings and
events

[Ths :



Daily Implementation and Execution

Personal Investments

General Rule:

* Trustees and Employees may not have personal investments, directly or
indirectly, in entities that contract with TRS or private funds in which TRS
invests or is in the process of investing, subject to limited exception ; no
use of personal knowledge of non-public TRS business in connection with
investments for selves, family, business associates or friends

* Trustee investments may not create conflicts of interest that affect ability
to function as trustees or create conflict between trustee’s private interest
and the public interest

[Ths :



Daily Implementation and Execution

Referrals for TRS-related Action
General Rule:

* Trustees and Employees should make investment-related referrals to
CIO; all other referrals to Executive Director; referrals reviewed
through business unit’s existing operating standards and procedures
without regard to source of referral

e Other trustees will be informed of any follow up communications
made by a referring trustee if they are repetitive or raise concerns;
individual trustees have no authority to legally bind TRS or the board

[Ths :



Daily Implementation and Execution

Communication Blackouts for Vendors Seeking Contracts
General Rule:

* Trustees should not privately communicate or meet with potential
vendors during a procurement period on the subject of the
procurement, including investment in a private investment fund
during the decision-making period

[Ths :



Daily Implementation and Execution

Knowing When to Seek Advice — Disclosures
General Rule:

* Trustees should consult with TRS Legal & Compliance or fiduciary
counsel regarding policy fiduciary duty implications related to major
life events and unusual request or communications

* Employees should consult with supervisors, TRS Legal & Compliance
or Executive Director

[Ths :



Daily Implementation and Execution

Co-fiduciary Responsibility

General Rule:

* Trustee may be liable for breaches committed by another fiduciary

* Trustee may be liable if knowingly participates in or undertakes to
conceal an act or omission by another fiduciary that is a breach; fails
to comply with fiduciary duties such that enables another trustee to
commit a breach; has knowledge of a breach by another fiduciary and
does not report (to Executive Director, General Counsel or fiduciary
counsel)

[Ths :



Ill. Trustee Guidelines - Keys to Satisfying
Fiduciary Obligations

[Ths



Keys to Satisfying Fiduciary Obligations

All Trustees have the responsibility to:

1.

[Ths

Be prepared for and attend Board and Committee meetings
 Work constructively with other trustees
* Participate in discussions and decision making by the Board

Make informed decisions on a substantive basis through a prudent and
transparent process, seeking expertise from staff and consultants as necessary

* Respect the majority vote of the Board
* Discharge duties solely in the interest of the members and beneficiaries

 Vote as a fiduciary in the interest TRS as a whole

22



[Ths

Keys to Satisfying Fiduciary Obligations

. Respect co-trustees and the open meetings laws by not conducting

meetings with or among a quorum of fellow trustees

Refrain from acting outside a Board or Committee meeting to
inappropriately instruct staff or direct their work

. Maintain confidentiality of member records and certain investment

information

Seek consultation with TRS General Counsel or fiduciary counsel as
necessary when certain common events occur

23
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One Mission. Many Parts.
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403(b) Program Stats

75 Certified Companies (@) 10, 694 combined

62 have active registered products and investment options
products and investment options D D D on the active 403(b) Product List

. $5 000 certification fee m 5
ﬁ ’ year renewal for certification

S 10, 000 product registration fee U and product registration
F As of February 2018
TRS 2



TRS

Fees, Costs, & Penalties

Category Pre Amendments Post Amendments (Effective November 2019)

Maximum Allowable Surrender
Penalty

Maximum Allowable Front-/Back-End
Sales Load

Maximum Allowable Loan Initiation
Fee

Maximum Allowable Annual Fixed
Dollar

Maximum Allowable Annual Asset-
Based

Other & Optional Fees

Max 10 years (12 years with disclosure) & 10% No Change
penalty declining annually

6% Combined Eliminate

S50 $25

$50 $60

2.75% Separate maximum asset-based fee caps tiered by asset

class for variable annuities and mutual funds.

Allowable: No Cap Allowable: Capped



Fees, Costs, & Penalties

* Used the Dollar Weighted Expense Ratio by Asset Class from 12/31/15 Morningstar Data plus either:
o 1.75% for administrative expenses for variable annuity products and investment options; or
o 1.50% for administrative expenses for non-annuity products and investment options.

Asset Class Maximum Annual Asset-Based Fee | Maximum Annual Asset-Based Fee
Variable Annuity Non-Annuity
Money Market 1.90% 1.65%
Diversified Bond 2.25% 2.00%
Asset Allocation 2.25% 2.00%
Large Cap U.S. Equity 2.25% 2.00%
Small/Mid Cap U.S. Equity 2.45% 2.20%
International Equity 2.55% 2.30%
Global Equity 2.55% 2.30%
Real Estate 2.60% 2.35%

Other 2.70% 2.45%
l TRS '



Oct. 27,
2017

Rule
amendments
adopted by
Board

TRS

Nov. 22,
2017

Adopted rule
amendments
filed with
Secretary of
State

Dec. 12,
2017

Rule
amendments
effective,
except for
amended fee
caps

Feb. 15,
2018

Requesting
board to
adopt order
closing rule
review

February-
March 2018

Notice of
closed rule
review filed

with
Secretary of
State

April 2018

Stakeholder
group kick-
off

Timeline

Nov. 16,
2019

Amended
fee caps take
effect

2021-2022

Next 403(b)
rule review
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Agenda for the Day,
February 16, 2018

[Ths



Agenda for February 16" Friday

18. Provide opportunity for public comment — Jarvis Hollingsworth.
19. Receive an overview of the February 16, 2018 agenda — Brian Guthrie.

20. Receive a report on TRS and State Street Bank partnership — Ron
O’Hanley and Andrew Erickson, State Street.

21. Receive a report on Value Add of Audit — Amy Barrett and Jim Pelletier,
The Institute of Internal Auditors.

22. Receive an overview of the TRS audit plan for FY18 and consider
amendments — Amy Barrett.

23. Receive a report on TRS Innovations: Looking Ahead — Chris Cutler.
24. Receive an overview on Resource Planning: FY18 — FY23— Brian Guthrie

and Don Green.
[Trs 3
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Teachers Retirement System of
Texas Board of Trustees Meeting

=S
STATE STREET.

LIMITED ACCESS: ISAE-3133 {EARS



Agenda

Our Strategic Partnership

State Street
What We’ve Accomplished Together
Our Partnership and Service Model Today

Industry Trends and Our Future Together

Page 3

Page 4

Page 6

Page 9

STATE STREET.



Our Company Today

Strong Global Enterprise

STATE STREET GLOBAL SERVICES.

Providing customized servicing
solutions across traditional and
alternative investments

STATE STREET GLOBAL ADVISORS.

Investing responsibly to enable
economic prosperity and social
progress

STATE STREET GLOBAL MARKETS

Creating access to alpha, insights,
liquidity and financing by enhancing
portfolio values

STATE STREET GLOBAL EXCHANGE.

Delivering new perspective and
insight into risk management and
investment strategy

Assets under custody and administration of approximately $32.1 trillion as of September 30, 2017
One of the world’s leading investment service providers

Fund accounting and administration, custody, investment operations outsourcing, recordkeeping, performance and analytics,
and transfer agency services

Proven experience, with approximately $2.67 trillion in assets under management* as of September 30, 2017
Access to a wide range of investment strategies across the risk/return spectrum

With approximately $589 billion* in global ETF assets under management, we have one of the broadest ranges of ETFs in the
industry

Delivering investment research, foreign exchange trading and securities lending
Providing liquidity across 34 international markets, with approximately $3.64 trillion in lendable assets as of September 30, 2017

$21.1 trillion in foreign exchange and interbank volume traded in 2016

Aligning research and advisory, portfolio performance and risk analytics, information and data management to deliver
innovation

Integrated solutions across the lifecycle of trades

Customized and flexible multi-asset class products and services

STATE STREET.



What We Have Done Together

A Tremendous History of Innovation & Growth

SSB appointed as TRS’
Custodian

TRS AUM $70 Billion &

120 Accounts !

| Launched Evolutionary i

Derivatives & Collateral
Trading Platform

Launched Corporate
Action and Class
Action Monitoring

1

Implemented Daily
Performance
Measurement Services

Annual SSB-TRS
Technololgy Forum

Custom
Quantitative Equity & Risk
Parity Fund Launch

1
Custom/Bespoke Private

Market Risk Models Governance Model

SWIFT Messaging
Launched Fee Relporting
1

i Generated Over |
$1.3 Billion
Securities Lending

1
Custom Investment Compliance
Rules and Reporting

4 LIMITED ACCESS: ISAE-3133

1
Established Enhanced

Custom Private Markets

o) JOJ0

Custom Derivatives
Performance Reporting
1

Comprehensivel CAFR Audit and
Financial Statement Support

Deployed Custom
Technology
Solutions Across TRS

Rep

Established

1
Custom Performance

Implemented
Trust-Wide
. Risk Model

1
Launched Daily \

Performance Dashboard

1

1 1

1 1

SSB Reappointed as TRS
Custodian — added On-

Site Dedicated Team; $6
million SSB Allowance

orting known as
“Pure View”

Innovation Center

in Austin, TX
1

e @ @ @

Quarterly SSB-TRS
Regulatory Forum

Largest Asset
Transition In TRS
History Successfully
Completed

=@

TRS AUM $150 Billion,
500 Accounts

STATE STREET.



State Street Supports the Full Life Cycle of TRS Investments

o) JOJ0

Cost Efficient, Risk-Controlled Services Support TRS at Each Stage and Across All Investments

5

Trade automation and
settlement across 35+ markets

Integrated derivatives
processing and collateral
management

Customized portfolio risk system

Robust optimized investment
accounting operations and
reporting

Custom performance
measurement and analytics

LIMITED ACCESS: ISAE-3133

Short-Term
Investment

Securities
Lending

Transition
Planning /
Coordination

State Street
Associates
(Research)

Daily
Enterprise
Risk Services

FX Connect -
lock Multi-dealer
Block  pjatform
Cross

AN
o)
&

Limited

Partnership

Services

Commission
Management

Derivative Support/
Reporting
Trade Support/
Settlement
& Custody

ﬁurpuraste
) ction Support
e\\tﬂa“ geme”f 2y, » <, Class Action
%¢ ‘ Filing
- Compliance
Menitoring

g*e(_“ﬁ\fe Dire ct,
- . /ol

TRS \ A Proxy Voting

: Support
Board of
Tructepc Dail
Trustees ’ P: : ormance

Collateral
Management

Security
Valuation

CAFR Support

Regulatory
Support (TIC-S
and GASB)

Accounting-

External G/L Feed

Manager /
Trust Prime Broker

(Private Edge) Fundings Reconciliations

Custom private markets
reporting and data
management services

Custom investment compliance
rules and reporting

Dedicated on-site SSB team

Comprehensive governance
model

Leveraging SSB Information
Technology across all asset
classes and systems

STATE STREET.



What We Do Together

Broad and Deep Partnership Supporting TRS Growth at Scale

n
o)
Q
-
o)
0p)]

Equity,

Fixed Income,
FX, Cash

v

Trade Settlement, Daily
Accounting, Valuation,
External Manager
Reconciliations, General
Ledger, Custom
Reporting, Dedicated
SSB teams in Boston
and Sacramento

« 240,000 transactions
annually with average
market value over $100
Billion

* 6,000 wires with annual
value of $24 Billion

» 23,000 positions priced
and 480 NAVs strike on
a daily basis

Derivatives
and Collateral
Management

v

Trade Settlement, Daily
Accounting, Valuation,
Daily Collateral, Daily
Margin (3 FCMs)
General Ledger,
Custom Reporting,
Dedicated SSB teams in
Boston and Sacramento

» Average notional value
of $30 Billion

» 7,800 swap and futures
transactions annually

e 2,700 collateral
management
transactions annually

Private
Markets

v

GP Fund Set-Up,
Capital
Calls/Distributions and
Statement Processing
Including Annual
Financials and Capital
Accounts, Custom Data

Management, Dedicated

SSB team in Boston

* Industry leading
support for more than
$43 Billion

» 2,800 transactions
processed annually

 Fully integrated with
TRS front-office system
(eFront)

Performance,
Risk, and
Compliance

. 4

Comprehensive and
Custom Risk, Daily
Performance Reporting
& Investment
Compliance Services,
On-Site Resources in
Austin and Dedicated
SSB Teams in Boston,
Kansas City, Dublin and
Poland

+ 80,000 positions
processed daily
for Risk

» 500 funds, 300
benchmarks & 1,000
aggregates processed
for Performance

» 500 daily Investment
Compliance checks

Securities

Lending

v

Integrated Securities
Lending Program
Providing Low-Risk
Incremental Returns,
Dedicated Cash
Collateral Account and
Portfolio Manager

+ $1.3 Billion generated
since 2002 for TRS

* In2017, TRS
earned $62.2 Million

* In 2017, average on-
loan range between
$17.5 Billion and $18.5
Billion

Client Service
and
Relationship
Management

A 4

Customized SLA-driven
Service and
Governance Model
Across TRS, On-Site
Resources in Austin and
Dedicated Resources in
Sacramento

» Responsible for over
100 reporting
deliverables

+ Closed over 500 TRS
inquiries annually

» Provides project
management for IT and
other custom TRS
initiatives

STATE STREET.



A Service Model For Success
Strong Control and Command Structure Drives Communication, Decision Making and Service Delivery

Ron O'Hanley . . Jerry Albright
Andrew Erickson Executive Sponsorship Sylvia Bell
Brenda Dulger-Sheikin Annual and Ongoing Brian Guthrie

Gary Lane
Stacey Moran (IT)

Barbara Forssell

IT Steering Committee i
David Cox (IT)

Quarterly
Natalia Gomez ) ) Kelly Newhall
Eric Lim Client Services Scot Leith
Erin Brandl Monthly Kendall Courtney
State Street Team Interactions: TRS
Daily/Weekly
State Street TRS Service Team ~ 80
- (2]
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Daily Service and Technology Delivery
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A Service Model for Success
Anticipating TRS Needs

Requesting Feedback
on Our Relationship

Management and Client Service
T

Launched Independent C-Suite Level
Engagement Study, including TRS

Migrating to a Client Driven
Development Approach

Increased Frequency of Executive
Level Feedback Loops

Joint Agenda Setting via Client
Advisory Council

00

1

Improving Relationship
and Service Models

T

Breaking down siloes

Empowering and upgrading the RM

Be a strategic partner

Maintaining and planning for key talent

Effectively communicate strategy and
benefits to TRS

Innovate

Flexibility in meeting
client needs

Continuing to improve technology

Improving issue resolution

Do all with a sense of urgency on
behalf of TRS

STATE STREET.
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Our Industry — Global Asset Owner Trends
Talent, technology and operational risk are the key areas to improve for asset owners at the global level.

65% :
Key areas for improvement y areas of competence

—
+ l 60%
© Ability to extract meaningful insights
+ from data
S N 55% g e
Adequacy of our talent to keep pace Efficiency of our investment Ability to manage
§ with evolving business needs Ability to manage operations investment risks
E>‘ 50% @ operational risks PY o
i Ability to adapt to industry
o) Ability of our technology to keep L] Ability to manage o eguiation
= pace with evolving business needs technology risks
< 45%
(2]
£ b
‘l‘-“' 400/ Strong organizational culture that is [ \§
= Y connected to our mission and Strong governance framework
o values
J
N
@ 35%
Q
c
2]
Tt 30%
o o
= °® Investment expertise in new asset
-_— 25% classes (e.g. private debt)
Lower priority areas of i a
20%
25% 30% 35% 40% 45% 50%

—

Performance (% rating ‘highly effective’)

Source: State Street 2017 Growth Readiness Study
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Our Industry — Innovation Strategy

Cybersecurity, risk, liquidity and investment performance analytics are the top technology priorities asset
owners are pursuing.

Top Technology Pri

for Next Year

Advanced investment performance
analytics tools

Advanced risk and liquidity
analytics tools

Automated advisory platforms

RegTech solutions
(e.g. regulatory reporting tools)

Mobile platforms

Distributed ledger (e.g., Blockchain)
solutions for investment operations

Artificial intelligence /
machine learning

Don’t know

orities

|

Outcome of Technology Investment

over Next 12 Months

Strengthening cyber security

Improving risk and liquidity analytics 49%

Improving investment performance
analytics

Harnessing unstructured data to
improve investment outcomes

Optimizing back and middle office
efficiency

Cutting our costs 43%

Source: State Street 2017 Growth Readiness Study

10
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Why is this partnership successful and positioned well for future?
TRS and State Street’s Goals Aligned

State Street

v Requires efficient and cost effective v" Delivers large, experienced team, scalable
outsourcing of investment operations middle processes, and technology for TRS
and back office

v Minimize investment operations risk v Executes a highly optimized investment
operation with robust relationship governance

v Requires high-touch collaboration v" Proven history of meeting TRS’ needs since
2002

v" Innovates in developing solutions to enhance v' Strong technology focus, including security,
competitive position digitalization and data management

STATE STREET.
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A Service Model for Success
Client Service Relationship Management

Specialized Service Team Relationship
Management, Client Service, Cash,
Accounting, & Reconciliation services
centralized under a single roof in Sacramento

Team solely focused on your TRS
requirements

Relationship Governance Relationship
Management focused on delivering TRS
specific Service Level Agreement (SLA) &
management of Key Performance Indicators
(KPI)

Organizational pairing to strengthen
engagement across all critical specialties
and levels

Mol

Key
Metrics

Quarterly reporting tracking key
performance operations Deliverables

Oversight of 100 Reporting Deliverables
through service level agreement
management

20 accounts opened in fiscal year
Over 1000 email queries per month

10-15% of IMD staff sourced via SSB
Contingent Labor

Consultative Delivery Seasoned team
with proven ability to drive innovative and
value added operational change

Direct access to progressive asset owner
— asset manager best practices

Management of Contingent Labor

Management of Weekly/Monthly
Governance meetings

x

Customization

Benefits
to TRS & SSB

Onsite client service is available on
demand, streamlining the interaction
with staff and understanding of TRS
specific needs

Support of custom requirements reporting
current and future state

STATE STREET.



A Service Model for Success
Equity, Fixed Income and FX Servicing

Internally i Assets Transactions (Nov 17)
Prior 12 months |Prior 3 Months
Staff provide oversight for overall transaction Eq"i:f 81,286 62,861
. Fi [l 745 302
flow and processing P o —
.. . . .. . Spots 10,815 6,619
Liaise directly with specialized processing oTAL 42,700 a5
teams to help ensure TRS manual trade
instructions processed LxtennalbyiManogeditssebs| IR ansaclions{Nov i)
Prior 12 months |Prior 3 Months
Trade reporting, monitoring and joint Eq"itvd 56,846 23,095
. . Forwards 272 100
resolution of trade settlement issues Spots 0,028 24
TOTAL 67,746 27,630

Over 160,000 internal and external
transactions processed over last 12
Key months

Metrics » Market value of equity and FI transactions
over $8Bn last month

Mol

» Extra support deep dive on International * TRS and SSB have deep understanding of
Unmatched Trade public market mechanisms, both

organizations and overall system
Benefits capabilities. Together, meeting tight

to TRS & SSB deadlines with minimal exceptions

*  With SSB’s support, TRS has migrated its
trade messaging process to SWIFT

» CTS reaches out proactively to TRS on
unmatched trades, negative positions, Customization
intra-day issues on trades

* Provide support to recommend best
practice for format and settlement of
complex transactions « Data accuracy and consistency

» Partnering to adopt best practices in trade
execution, we have jointly helped mitigate
settlement risk through improved
communication and the implementation of
multiple automated trade solutions

STATE STREET.



A Service Model for Success
Derivatives Process and Servicing

Derivatives transaction and lifecycle
management for internal and external managers

Derivatives valuations review and oversight

Collaborate with internal State Street collateral
management team to manage collateral and
margin call processes

Weekly metrics regarding trade timeliness
and accuracy of transaction management
discussed in joint State Street and TRS
conference calls

Joint State Street and TRS project and
issue log

Gross Notional by Portfolio

TRS’s Strategic Partners Network,

Risk, and Asset Allocation groups
are heaviest users of derivatives

with gross notional values totaling
over $30 Billion and up to 31% of

the total portfolio

Mol

Key
Metrics

EXTERNAL 2 %

L RISKIT %

SPN 28 %

AAAZ %

Derivatives - Avg Monthly Transactions

TRS Mgrs | Ext. Mgrs| Total
SWAPS 25 115 140
single Name Equity SWAPS 150 0 150
Futures 60 300 360
Options 10 20 30
Incoming/Outgoing Wires 50 50 100
Totals 295 485 780

Enhanced daily holdings reporting adheres
to new collateral management regulations

Reconciliation of OTC holdings
to Counterparties

Detailed reconciliations to futures
clearing brokers

Partnership with TRS on shared daily logs
to resolve outstanding items

Very tightly controlled, efficient and timely
margin and cash movement. All exchange-
traded futures recons are done by SSB on
T+0, allowing TRS and SSB to challenge
the FCM before cash leaves TRS

x

Customization

Benefits
to TRS & SSB

» Team of experienced subject matter experts
servicing all derivative product types traded
by TRS and their strategic partners

* Focus on strategic technology solutions
such as electronic trade message delivery,
to increase accuracy and timeliness

« Direct daily communication between
State Street and TRS derivatives
operations teams

* Very tightly controlled, efficient and timely
margin and cash movement

*  Working together, TRS and SSB are able
to influence other large industry players to
meet TRS business and operational needs

STATE STREET.



A Service Model for Success
Derivatives Process and Servicing — Collateral Management

CCAT capture and manage collateral conditions and terms Collateral Management (Monthly Averages)

from various TRS’s various counterparties and appropriate Calls Issued 46.33

the data into our core management platform Calls Received 57.33

Margin Call and Counterparty Management aggregate Disputes 72.33

trade level data collaborating with our internal derivatives Collateral Moves 32

team and manage the end to end margin call process Totals 227.99

based on aggregated requirement data, aggregate Exposure in Counterparty Favor

collateral values and CCAT information which
includes managing disputes

Goldman Sachs Intl Legacy (18,475,656.95)
Monitor Sufficient and Eligible Collateral P —
. .. oldman Sachs Intl Regulatory ,120,
systematic processes to ensure eligible BNP Paribas Legacy (12.422,87795)
collateral in collaboration with Securities Key e ey Z;’Z;;:j:
Lending to ensure the assets posted as Metrics 1P Morgan Chase Bank Na Regulatory (0,113,04835)

collateral are not favorable in the lending space Creditsuisse Intemational Amend (320470400}

Morgan Stanley Capital Group Inc Legacy (3,014,846.57'
Citibank Regulatory (2,139,891.04)

Mol

+ Customized Reporting sent daily
that provides specific elements which

defines current exposure at the + Experienced team of middle and back

counterparty level, upcoming income o Benefits office capabilities
events, collateral tracking and a variety Customization to TRS & SSB P
of information to TRS Ops to have a

risk profile at the ready and on hand

» Outsourced operations (experience and
connectivity to multiple market participants)

« Infrastructure for scale and TRS
experience in mind

* Inventory Optimization. The SSB
Collateral team collaborates with SSB
Securities Lending and TRS in order to
optimize the inventory of securities
available for Securities Lending

STATE STREET.



A Service Model for Success
Private Markets

Track GP Reporting of Capital Account and Financial Statements For TRS fiscal year 2017, internally managed private
market investments accounted for $43.8 Billion,

Daily Cash-adjusted Market Value Calculations
30% of assets under management.

Reconciliation of Outstanding Commitments

Capture detailed Portfolio Company/Property Level information
from quarterly Financial Statements

Dynamic performance views and a Volume

drilldown to detailed cash aCtiVity and Transactions New Commitments Total Net Assets (SB)

underlying portfolio company information |: PE 1,259 21 18,390.48
£ RA 1,095 19 17,778.20
Standar_d Cash I_:Iow, Performance, and ENRI 230 7 5.649.06
Underly_lng I-!oldlngs Report Templates and Key SOP 56 6 540.51
Interactive Views : v 37 1 1,228.99

: : Metrics =
Centralized Document Management Library Other 5 1 196.90
Total 2,882 55 | & 43,785.04

« eFront Data Feeds and Reconciliation * Full transparency into the historic cash flow,

- Quarterly ILPA/QDIF Management Fee, commitment, and performance results

Expense and Carried Interest across all of TRS’ partnership investments

Paid/Accrued Reporting Customization Benefits + Fee Transparency Initiative with TRS,
to TRS developed a database of ILPA/QDIF Fee
Data including control reviews and
automation to provide TRS with online
access of GP provided template data

*  TRS annual Incentive
Compensation Calculation

* 4 monthly reconciliations of SSB data and eFront
performance application data results in TRS Front Office

Staff utilizing the most up to date performance data * Calculation of Incentive Compensation

. . . allowing independent checks and balances
» Knowledgeable, responsive partners on both sides solving

management issues together

* Dedicated service teams from both TRS and SSB

» Mutual understanding of both organizations by both teams
« Understanding of system capabilities and data sources

» Operational efficiency and Governance

STATE STREET.



A Service Model for Success
Accounting Operations

Asset manager based controls increase
oversight of your investment process

Custom controls are established to cover
TRS specific processing requirements

Additional daily and periodic accounting
controls allow for increased accuracy rates

Daily Cash Management
Daily Trade Oversight

Daily Income and Corporate
Action Review

Daily Pricing Review and
NAV Oversight

Mol

Key
Metrics

500 incoming/outgoing wires tracked on a
monthly basis

23,000 positions priced daily and monthly
480 daily NAVs calculated

186 monthly Investment
Manager reconciliations

Enhanced Daily Cash activity report
& Wire Log

Daily trade reconciliation and trade
impact analysis

Daily NAV benchmarking and attribution
Custom Month End & Year End Reporting

Daily Prime Broker reconciliation for US
REIT and Alternative Risk Premia

Integrated Tactical Asset Allocation and
Integrated Risk Parity fund structures

x

Customization

Benefits
to TRS & SSB

Accurate and timely Cash availability and
sweep process

Trade Date capture of all trades and
impact analysis

Daily NAV accuracy

Audit and CAFR reporting support

Enhanced reconciliation for long/short
products and synthetic equities

ITAA and IRP structures created to
facilitate net trading in the market,
reducing trade costs and lower
gross leverage

STATE STREET.



A Service Model for Success
Performance and Analytics

Daily Performance

Data Feeds (3 feeds twice a day)
Manager Reconciliation

Monthly Plan Attribution

Monthly Governance Meetings
Quarterly Universe

GASB 40

Onsite Performance Client Service

The SSB and TRS Performance teams provide robust reporting and
data aggregation services. Through the use of formal reporting,
data feeds, and online tools, Performance and Analytics team
provides:

* Returns on over 500 funds, 600 breakouts,
1,000 aggregates, and 300 benchmarks.

Mol

10,000 lines of security data
* Over 100 reports issued annually

Key
Metrics . Thrg_e data feeds sen_t twice/day; two
additional feeds provided monthly

Monthly Performance Reporting

Invested to Total, negating the effect of cash
CDS Reallocation

Pure View Hierarchy

CAFR & Governors Report Support

ITAA performance recon of sub accounting
to master accounts

Management Committee
Incentive Compensation Report
Dashboard Flip

x

Customization

Daily Futures Notionalization, greatly improving transparency,
understanding of TRS leverage and risk management

« Evolutionary collaboration over the last nine
years has resulted in greater transparency,
timeliness, accuracy, efficiency and stronger
Benefits controls in providing clean, clear, accurate,

auditable and insightful performance data,
to TRS & SSB analytics and reporting

* Knowledgeable and integrated onsite
performance client service is available on
demand, streamlining the interaction with
investment staff

»  Support of custom requirements of performance reporting current
and future state

« Extremely timely information resulting from a 24-7 model whereby
at almost any time of the day or night, someone from SSB is
working on TRS performance data

STATE STREET.



A Service Model for Success
Investment Compliance

Daily Investment Compliance Testing

Investment Policy Statement Guidelines
External Manager Guidelines

SEC Requirements

Ownership testing

» 500 daily compliance checks

* 170 monthly compliance checks

Mol

Key
Metrics

Total Trust Level

55

External Manager Accounts

371

Strategic Partners Network

74

Limited Partners

178

Total

Custom Reporting

Asset Allocation Testing

Counterparty Testing

Leverage Testing

Manager Organization Allocation Testing

x

Customization

Benefits
to TRS & SSB

via iReports

methodology

Enhanced calculation methodology
based on best practices and TRS views

Integration of compliance results data

Compliance Dictionary that details test

STATE STREET.



A Service Model for Success
Risk Services

Daily lookthrough on public assets

Monthly lookthrough on total plan including
private markets

Multi-asset class support for equities, fixed
income and derivatives

On-site staff integrated into risk team

» 80,000 positions processed every
day including:

*  Benchmarks
* Lookthrough

» Dozen reports fed to compliance, TRS
derivative team, and TRS risk staff

Mol

Key
Metrics

Bespoke risk budgeting framework
provides comprehensive approach for total
plan risk management

Collaborative construction of private
market models

“Front end impact” analyzes major IIC
deals and other decisions

x

Customization

« This evolutionary collaboration has
resulted in greater transparency,
timeliness, accuracy and efficiencies

Benefits + Risk groups work as a team rather than as
to TRS & SSB a software service

» SSB understands TRS portfolio and
factors behind decision processes

* Enables TRS to react to market events
smarter and faster

- Enables TRS to understand its total portfolio risk
* Means State Street understands and can anticipate TRS concerns

» Daily model, facilitates tight controls, timely and
efficient understanding

STATE STREET.



A Service Model for Success
Global Technology Services

Maintain a clear understanding of TRS strategic » 36 daily data feeds sent to TRS and
direction and goals from a technology perspective trusted vendors

Make State Street technology resources available * 9 monthly data feeds sent to TRS and
to the fullest extent possible to TRS trusted vendors

Provide TRS with streamlined access to » 3 weekly data feeds sent to TRS and
technology across the organization by trusted vendors

providing a single point of access to channel
requests and inquiries

Act as broker between TRS and State Street
content experts, perform Analysis and reporting

« Data feed timeliness and accuracy levels
exceed 99.99% consistently

Mol

Monthly joint IT governance meetings
* Frequent touch points with TRS

TRS knowledgeable technology Ke_y Investments and Enterprise Technology
experience manager Metrics Teams
Expert team approach to * |T Relationship Manager who thoroughly
“solution engineering” understands how SSB services support TRS
- Creation of virtual teams of subject matter : objectives and ca,n facilitate and advocate for
expgrts, delegating thg right resources to cutoinoh Benefits TRSIacros-sl. SSB s.technology teams. |
provide the best solution to TRS & SSB + Provide critical project management services

that bridge gaps that could exist between
business and technology

Provide a consultative approach with

business orientation » SSB willingness to embark on modern digital

« Focus on value to business when technology that transforms the way TRS
developing or implementing technology consumes data so that TRS can make
solutions more timely and better informed investments

decision.

* The TRS IIS team engages SSB IT for a . o
range of inputs from production issues to * Proactive partnership gives TRS and SSB a
collaboration on strategic direction competitive advantage

STATE STREET.



A Service Model for Success
Securities Lending

Lending with State Street since 2002 » Total Historical TRS earnings are
Acceptable forms of collateral are; $1.3 billion
Cash: U.S. dollars only, invested in a TRS * TRSreceives 90% of all the
separately managed reinvestment pool, generated earnings
investments reviewed monthly < Average On Loan Balance Range = $17.5
Non-Cash: U.S. Treasuries and billion - $18.5 billion

Agencies only ¢ 2017 TRS net revenue = $ 62.2 million

All loans are collateralized, U.S. loans
at 102% & Non U.S. loans at 105%

Key
Metrics

+  Custom TRS list of approved Borrowers and % * Generate additional alpha on assets laying
credit limits dormant in custody accounts

* Indemnification against borrower default & . * Funds custody costs, contingent labor and
against any principal loss on any cash Customization Benefits other operational expenses
investment in repo transactions to TRS & SSB +  Gain access to valuable short interest data

to help assess if a long strategy is justified

STATE STREET.



Disclaimer

The material presented herein is for informational purposes only. The views expressed herein are subject to change based on market and other conditions and factors. The opinions expressed
herein reflect general perspectives and information and are not tailored to specific requirements, circumstances and / or investment philosophies. The information presented herein does not take
into account any particular investment objectives, strategies, tax status or investment horizon. It does not constitute investment research or investment, legal, or tax advice and it should not be
relied on as such. It should not be considered an offer or solicitation to buy or sell any product, service, investment, security or financial instrument or to pursue any trading or investment strategy.
It does not constitute any binding contractual arrangement or commitment of any kind. State Street is not, by virtue of providing the material presented herein or otherwise, undertaking to manage
money or act as your fiduciary.

You acknowledge and agree that the material presented herein is not intended to and does not, and shall not, serve as the primary basis for any investment decisions. You should evaluate and
assess this material independently in light of those circumstances. We encourage you to consult your tax or financial advisor.

All material, including information from or attributed to State Street, has been obtained from sources believed to be reliable, but its accuracy is not guaranteed and State Street does not assume
any responsibility for its accuracy, efficacy or use. Any information provided herein and obtained by State Street from third parties has not been reviewed for accuracy. Any investment involves
risk and past performance is not guarantee of future results. In addition, forecasts, projections, or other forward-looking statements or information, whether by State Street or third parties, are not
guarantees of future results or future performance, are inherently uncertain, are based on assumptions that, at the time, are difficult to predict, and involve a number of risks and uncertainties.
Actual outcomes and results may differ materially from what is expressed herein. The information presented herein may or may not produce results beneficial to you. State Street does not
undertake and is under no obligation to update or keep current the information or opinions contained in this communication.

To the fullest extent permitted by law, this information is provided “as-is” at your sole risk and neither State Street nor any of its affiliates or third party providers makes any guarantee,
representation, or warranty of any kind regarding such information, including, without limitation, any representation that any investment, security or other property is suitable for you or for others or
that any materials presented herein will achieve the results intended. State Street and its affiliates and third party providers disclaim any warranty and all liability, whether arising in contract, tort or
otherwise, for any losses, liabilities, damages, expenses or costs, either direct, indirect, consequential, special or punitive, arising from or in connection with your access to and / or use of the
information herein. Neither State Street nor any of its affiliates or third party providers shall have any liability, monetary or otherwise, to you or any other person or entity in the event the
information presented herein produces incorrect, invalid or detrimental results.

No permission is granted to reprint, sell, copy, distribute, or modify any material herein, in any form or by any means without the prior written consent of State Street.
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Overview of Internal Audit Value

v'Report to the Nations on Occupational Fraud and Abuse: 2016
Global Fraud Study by the Association of Certified Fraud Examiners
(ACFE)

v'Measuring Internal Audit Value: Perspectives from Stakeholders by
The Institute of Internal Auditors (lIA)

v'The Value of Internal Audit: Insight from Agency Leadership and
Chief Audit Executives by the Texas State Agency Internal Audit
Forum (SAIAF) Internal Audit Leadership Develop Program (IALDP)

v'Key takeaways
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Report to the Nations on Occupational Fraud and Abuse:
2016 Global Fraud Study*

Association of Certified Fraud Examiners (ACFE)

F *Survey of 41,788 Certified Fraud Examiners with data from 2,410 responses
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ACFE Global Fraud Study

Financial Services 16.9% S192k
Government 10.5% $133k
Healthcare 6.6% S$120k
_ Organizations With Internal Audit

Median loss per fraud (S92k)

Median fraud duration (12 months)

Asset misappropriation frequency (4.1%)

Fraud detected by Internal Audit 16.5%

Rationalization



A
The Institute of
Internal Auditors

Measuring Internal Audit Value:
Perspectives from Global Stakeholders

The Institute of Internal Auditors (lIA)

A TRS



Internal Audit Stakeholder Study

Global Surveys

The purpose of the Common Body of
Knowledge (CBOK) stakeholder study is to
gain a better understanding of global

stakeholders’ expectations with regard to el [t

Internal Audit’s purpose, function and 100+
performance.

This study was developed in partnership Institute
between The |IA Research Foundation and Sl

Protiviti. 13

Languages
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Key Themes

Internal Audit does many things well that could be considered foundational
elements of assurance work.

There are opportunities for Internal Audit to add value to their organization by |
. spending more time focusing on risk identification and management, in addition;
. to assurance work. |

Internal Audit should focus more on strategic risks, but exactly what
stakeholders mean by that is less than clear or consistent.

Increased demands on Internal Audit will require CAEs to prioritize competing
. demands. Managing these conflicts requires strong relationship and
. communication skKills. ;







Foundational Elements, High Ratings

More than 80% of stakeholders agree or strongly agree that
Internal Auditors:

 Assess areas or topics that are
significant.

- Keep up to date with changes in the Mor(-()’ than
business. 80%...

« Sufficiently communicate audit plans.




Foundational Elements, High Ratings

Top three criteria (supported by 70% of respondents) used to
evaluate the performance of Internal Auditors:

« Quality of audit work/reliable results.
Top three

criteria...

 Usefulness of recommendations made.

« Timely communication of risks.



Presenter
Presentation Notes
DJA editorial:
When stakeholders evaluate IA, they consider the QUALITY of the work
You need to have a proper QAIP in place to ensure you don’t disappoint your stakeholder
Make sure your recommendations address the root cause – this makes them useful
Timely – audit at the speed of risk
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Presenter
Presentation Notes
Risks keep changing
Expectations keep changing
Can’t rely on good marks on past work


Assurance vs. Advisory

Many respondents note that they see value in advisory services.
What should this non-assurance work cover?

|dentifying known/emerging risk areas.

Facilitating/monitoring risk
management.

|dentifying appropriate risk
management frameworks.



Presenter
Presentation Notes
For assurance – they think we focus on the right risk areas
Beyond assurance…



AREAS—BEYOND ASSURANCE—

THAT SHOULD BE IN SCOPE FOR INTERNAL AUDIT

Identify known and emerging risk areas — 85%

Facilitate and monitor effective risk management |
I /3%

practices by operational management

Identif iate risk t
STy appropriate st Manasemen® N 7=

frameworks, practices and processes

Consult on business process improvements [N 76%
Alert operational management to emerging issues
P 74%

and changing regulatory and risk scenarios

Assurance on compliance with legal and
I 71%
\ \

regulatory requirements

60% 65% 70% /5% 80% 85% 90%

[Ths :
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Presentation Notes
Not that #4 to #6 are not important, just not as highly ranked
Be sure to stay in the 2nd LOD


LR

T i B

-
|
|

,
i
|
|

HHHTHHT

Ui

SEGREEERE
T

LI
e

|
i

FOCUS ON WHICH RISKS?




Risk Is A Broad Term

Stakeholders say they want Internal Audit to add value by being
engaged in risk-related activities. Which ones?

« More than half of our respondents want
Internal Audit to be more active in More than
assessing and evaluating strategic half...
risks.

[Ths :




Role In Responding To Strategic Risks

Stakeholders were asked to choose the best avenue for Internal
Audit to improve its role in responding to risks.

KEY RISKS
Focus on strategic risks as ' Periodically evaluating and
well as operational, communicating key risks to the
financial, and compliance Board and Executive
risks during audit projects. Management.

[Ths :
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HOW CAN INTERNAL AUDIT BEST MANAGE

THE COMPETING DEMANDS?


Presenter
Presentation Notes
Doug pick up
More and more and more keeps piling onto our plates
You heard Richard yesterday talk about the need to audit culture
But AC responsibilities are expanding
And C-Suite is looking for more help
IA gets a broader mandate
But resource often don’t keep up with the broader set of expectations


Stakeholder Expectations

Internal Auditors cannot do everything stakeholders expect.

Limited resources, potential CAEs have to decide what
conflicts to independence, and ’ they can accomplish, and
overlap with other functions’ reconcile that decision with
responsibilities. stakeholders.

EXPECTATIONS

Stakeholders expect assurance but have
TRS an appetite fof more advisory.


Presenter
Presentation Notes
I just mentioned how expectations are getting broader
Limitations are not just resources
May not have skill set (yet)
Don’t want to lose independence by crossing over into 1st or 2nd line unless this was purposeful
Leaves CAE with a dilemma
Maybe cant do every thing asked for
Want to spend resources in most value added manner
Without making any made at you


Expanded Internal Audit Capabilities

The survey asked stakeholders about the best way for Internal
Audit to prioritize competing demands.

 The most popular option: CAE to build
strong relationships with management.

« One would also expect strong
relationships with board members to
have the same appeal.

[Ths :



Presenter
Presentation Notes
The survey asked how CAEs should prioritize these competing demands
Not which demands to satisfy
77% said the CAE needs to build and use strong relationships with management
Easy to bridge to the corollary of building strong relations with the board


Strong relationships with operational and
functional leaders

Effective reporting structure within the

organization, for example, reporting into the C-...

Regular presence in appropriate board or board
committee meetings

Involvement in enterprise risk management

Reporting directly to the audit committee

[Ths

I 51%
I 40

I 4s%
I 44

I I I I I I I I |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
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Presentation Notes
There are other strategies that received strong support as noted on the slide
Reporting structure – #2 and #5
very important, but our stakeholders are telling us relationships are a better strategy for resolve these conflicts than relying on reporting lines
You can have best reporting structure, but won’t be as effective without solid relationships
Really want both, but make sure to have relationships



Key Takeaways

Preserve the foundational
elements.

Explore adding more
advisory work.

Build strong professional
relationships.

Connect the dots on strategic

risks.
[Ths n


Presenter
Presentation Notes
Stakeholders believe we are strong on fundamentals
Looking at high risk areas
Keep up to date
Communicate audit plans
Produce useful recommendations based on quality work
But they want more  move to giving more attention to risk and specifically strategic risks
The better you are the more you will get pulled in multiple directions
Need strong relationships with stakeholders to navigate


The Value of Internal Audit:
Insight from Agency Leadership and Chief Audit Executives*

Texas State Agency Internal Audit Forum (SAIAF) Internal Audit
Leadership Develop Program (IALDP) Cohort VIIl, May 2017

*Survey of 10 Texas state agencies’ leaders and chief auditors

S
[Ths :



Texas Agencies Insights on Audit Value

Agency Leadership: Internal Audit Value

Consulting, Risk Control
Advising, and Mitigation
Assurance Audits Facilitation

WL E

Chief Auditors: Internal Audit Value

Strategic Plan Total Organization Improvement

Alignment Involvement

Opportunities
Identification

Insightful Reports

Cooperative Project Input Issues and Risk
Relationships Opportunities Identification

Operations

and

. Improvement
Recommendations P

23




Texas Agencies Insights on Audit Value

Agency Leadership: Internal Audit Performance Measures

Department
Management and
Credentials

Audit Plan Well-Defined Timeliness and Peer Review
Execution Work Products Relevance Results

Chief Auditors: Internal Audit Performance Measures

Agency Risk
Stakeholder Buy-In Identification and
Mitigation

Recommendations Resource

Implemented

Leadership
Interaction

Utilization

24




Texas Agencies Insights on Audit Value

e TRS Assurance Examples
o Utilizing TRS’s strategic plan and enterprise risk assessment as part of audit planning
Aligning the internal audit strategic plan to TRS strategic plan and ED goals
Executing annual audit plan and reporting on status quarterly
Identifying and reporting on key risks and controls during audits in conjunction with business units

Making formal recommendations to improve controls in audit reports and informal recommendations
as identified and requested

Surveying clients on the usefulness of recommendations

O O O O

O

* TRS Consulting/Advisory Examples

o Participating in internal committees like the TEAM Steering Committee, Risk Oversight Committee,
Internal Investment Committee, and quarterly meetings with healthcare vendors

o Providing input into key policies such as the Investment Policy Statement and Incentive Pay Plan
Consulting on operational matters, when requested

o Participating in reviewing key processes prior to implementation such as legislative changes or
planned system controls

(@)

e TRS Audit Administration Example
o Conducting 360 evaluations of CAE and audit staff to assess strength of relationships

[Ths zs



Texas Agencies Insights on Audit Value

e TRS: Internal Audit Performance Measures

O

O 0 0O O O O

[Ths

Performance measure to complete 80% of audit projects

Surveys to clients after each engagement about the audit process and usefulness of audit recommendations
360 surveys of CAE and audit staff performance

Required defined audit objectives and scope prior to fieldwork start and included in audit reports
Professional staff have relevant credentials or are working towards them

Peer review received every three years with no compliance deficiencies

Audit plan changes based on risk

26



Key Takeaways

v'Internal Audit departments reduce fraud risk
v'Outside of fraud risk, value is difficult to measure quantitatively

v'Qualitative measurements focus on the insight, objectivity, and risk mitigation
recommendations brought by auditors

v'Internal Audit and key stakeholders need to be in alignment and focus on the
right risks

v'TRS Internal Audit is well-positioned and resourced to help the organization
identify and mitigate risks in the future
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Audit Plan: Pension Benefits and Employer Audits

The tables on this page and the following pages provide the name of each project, type of project, and preliminary scope of work
to be performed. Scope of work will be finalized as part of each project’s formal planning phase.

Annual Benefits Testing Agreed-Upon Recalculate a sample of benefit payments annually and determine whether
Procedures documentation on file supports the calculation; scope in other tests related to
benefits as agreed-upon with management

Employer Audits Audit Determine whether information reported to TRS is complete and accurate,
especially in the areas of eligibility, compensation, contributions, surcharges
(pension and healthcare)

Employer Data Analysis Testing Agreed-Upon Gather and use full payroll data to risk assess reporting entities for audit and to
Procedures identify noncompliance with TRS Laws and Rules

TRS Reporting Entity Website ~ Advisory Update audit-related information and tools on the TRS employer (reporting
Audit Information Update and entity) website. Information may include self-audits, audit programs, audit
Communication Activities results, technical guidance, and frequently asked questions about reporting

entity audits

[Ths z



Audit Plan: Health Care

TRS-ActiveCare Billing, Reporting,  Audit Assess whether the billing process used by subcontractor results in bills that

and Exceptions Process Audit are complete and accurate; determine whether reporting entities are
reconciling bills and reporting errors to subcontractor; assess the
effectiveness of the exceptions process; assess the completeness and
accuracy of reports provided to TRS by subcontractor and contractor including
eligibility reports

TRS-Care and TRS-ActiveCare Audit Using recent healthcare procurements, validate that the processes were
Vendor Procurement and Oversight followed in accordance with the state procurement manual and TRS policies
Audit and procedures

Health Care Administrative Audit Validate completeness and accuracy of administrative expenses charged to
Expenses audit TRS-Care and TRS-ActiveCare

TRS-Care Legislative Change Consulting Review legislative changes effective January 1 requiring programming
Management Review changes by IT for accuracy

Health Care Vendor Update Advisory Attend quarterly meetings with health care vendors to understand results,
Meetings Attendance issues, and TRS management’s monitoring controls

Health Care Vendor Selection Advisory Observe selection process of large vendor and service providers, when

F Observation applicable
TRS 3



Audit Plan: Investment Management

Private Equity Management Fees Audit Assess the accuracy of management fees and carried interest using
and Carried Interest Desk Audits information contained in Limited Partnership portals as a starting point and
other information as needed

Performance Calculations Audit Audit Assess whether pension trust and incentive pay plan investment returns are
accurate, consistent, and based on accepted industry performance standards

Quarterly Investment and Ethics Agreed-Upon Assess compliance with TRS ethics policies and the Investment Policy

Policies Compliance Testing Procedures Statement (IPS) requirements; assess select operating procedures
Annual Testing of Investment Agreed-Upon Prior to payment, recalculate the investment incentive compensation award
Incentive Pay Plan Procedures amounts to determine if they are calculated in accordance with plan

provisions; reconcile performance to the service provider

Investment Committees Advisory Stay current on Investment Management Division initiatives by attending the

Attendance Internal Investment Committee, Derivatives Operations, monthly staff, and
other meetings such as the Annual Town Hall meeting and meeting with risk,
compliance, and operations staff

TRS '




Audit Plan: Finance and Staff Services

General Accounting Change in Audit Determine whether key management controls are in place and

Management Audit functioning as intended. Key management controls could include
account reconciliations, access controls, departmental policies and
procedures, TRS-wide policies and procedures, segregation of duties,

etc.
Capital Improvement Planning Process Consulting Review TRS' process for requesting and planning capital improvements
Review and make recommendations for increased formalization
Comprehensive Annual Financial Report Audit Conduct pension benefits testing on behalf of the State Auditor’s Office
(CAFR) testing of annuity payments (SAO) to be used in completion of the CAFR audit
CAFR Audit Coordination (SAO, auditors) Advisory Coordinate activities of the SAO to ensure deadlines are met; coordinate

quarterly update meetings with executive management and the SAO;
maintain SAO document request SharePoint site; walkthrough CAFR
development process and identify opportunities for efficiencies

CAPPS Implementation Advisory Participate in meetings associated with CAPPS and provide input into
controls identification projects.

Teacher Retirement Investment Advisory Coordinate a financial audit of TRICOT, a wholly-owned subsidiary of TRS

Company of Texas (TRICOT) Financial in London

Audit Coordination (Grant Thornton,
auditors)
TRS 5



Audit Plan: Executive

Board Reporting Process and Consulting Walk through the process for developing board materials; interview staff about

Materials Review challenges with timely board reporting and provide suggestions for improving
timeliness

Executive Incentive Pay Agreed-Upon  Independently recalculate executive incentive pay in order to test the accuracy of

Testing Procedures the calculation by management

Special Requests and Advisory or Set aside time to address special requests and emerging issues during the year as

Emerging Issues Consulting requested by management

Meetings Participation Advisory Participate (non-voting) in various TRS-wide meetings such as Executive Council,

Leadership Team, and Risk Oversight Committee

[Ths 6
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Audit Plan: TEAM and Technology

TEAM Independent Program
Assessment (IPA) Vendor
Support

TEAM Committees, Projects,
and Controls Assessment
Participation

Disaster Recovery, Network
Penetration Tests; Security
Risk Assessment Review

Advisory

Advisory

Advisory

Coordinate and facilitate activities of the IPA vendor and ensure direct access to
executive management and the board

Participate in TEAM Executive Steering Committee (ESC) and other committees
and requirements-gathering sessions in a non-voting capacity, and provide
advisory services related to TEAM project activities as outlined in the TEAM
charter of internal audit activities. Provide input into controls identification
projects. In FY 17, Internal Audit participated in the following TEAM committees
and projects:

- Executive Program Oversight Committee (including TEAM budget)

- Organizational Change Management Advisory Groups

- Business Procedures and Training Project

- Monthly meetings with TEAM program manager and DXC executives

Observe, obtain, read, and follow-up on any issues identified during the network
disaster recovery, penetration tests, and the security risk assessment conducted
by the TRS Information Security Officer



Proposed Changes to FY 2018 Audit Plan

TRS Investment Company of Texas (TRICOT) Cost-Benefit Audit

General Accounting (GA) Change in Management Audit

Health Insurance Benefits (HIB) and Support Functions Resource
Review (Consulting)

Healthcare Administrative Fees Audit

TRS-ActiveCare Billing, Reporting and Exceptions Process; and,
Eligibility and Enrollment Process Audit

Vendor Procurement Audit

Benefit Disbursement Review (Consulting)

Capital Projects Initiation Process Consulting

Add

Cancel

Add

Defer

Increase
scope

Refine
scope

Add

Defer

Validate cost-benefit of TRICOT office since inception

Provide time for TRICOT audit

Alleviate burden on General Accounting staff who are in process of
implementing a new financial system (CAPPS)

Validate resource request of health care function proposed to Board in
June

Provide time for HIB resource review

Increase scope of audit to include the eligibility and enrollment process

Expand procurement scope to include other divisions within TRS based
on planning results and feedback

Defer vendor oversight assessment to future

Identify fraud risk of misdirected payments
Consult on any planned control changes proposed by management

Provide time for Benefit Disbursement Review
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Innovation — What is it?

“Innovation is about identifying and putting new
ideas, processes and/or technologies into action that
creates measurable value and transforms the
business in some significant way.”

[Ths



Why Innovation?
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Pillars of Innovation

INNOVATION

Continuous Improvement

Customer
Effici Cost i
iciency Service Integrity

TRS Strategic Plan
TRS Core Values

F TRS Mission
TRS 4



Innovation: Measuring Value

How will proposed Innovation improve our Strategic Objectives?

Facilitate
competitive
access to reliable
Health Care
Benefits

Align people,

processes, and
technology to
achieve the TRS
mission

Financially Sound
Pension System

Improve Benefit
Delivery

TRS Mission

U G
[Ths 5




HBR- Innovation Landscape

The Innovation Landscape Map

When creating an innovation strategy, companies have a choice about how much to focus

on technological innovation and how much to invest in business model innovation. This matrix,
which considers how a potential innovation fits with a company’s existing business model

and technical capabilities, can assist with that decision.

ARCHITECTURAL

REQUIRES » Open source software « Personalized medicine
NEW FOR SOFTWARE COMPANIES FOR PHARMACEUTICAL COMPANIES
BUSINESS « Video on demand » Digital imaging
MODEL FOR DVD RENTAL SERVICES FOR POLAROID AND KODAK
» Ride-sharing services « Internet search
FOR TAXI AND LIMO COMPANIES FOR NEWSPAPERS
wourme Wil aaoica
LEVERAGES A next-generation 3 series + Biotechnology
EXISTING FOR BMW FOR PHARMACEUTICAL COMPANIES
BUSINESS « Anew index fund . Jet engines
2L FOR VANGUARD FOR AIRCRAFT MANUFACTURERS
» Anew 3-D animated film « Fiber-optic cable
FOR PIXAR FOR TELECOMMUNICATIONS COMPANIES
LEVERAGES EXISTING REQUIRES NEW
TECHNICAL COMPETENCES TECHNICAL COMPETENCES

TRS FROM “YOU NEED AN INNOVATION STRATEGY,” BY GARY P. PISANO, JUNE 2015 © HBR.ORG 6




Framework for Cost Optimization

Four paths that can be taken individually or together for compounding the effect

Use IT to Enable New, Digital

Business Models

= [mplement process improvement,
business restructuring and

= Deliver Different Units — Reimagine
business service delivery with technology
(e.g., improve customer experience, new
payment models)

S
g 2
S8
T8
33 -
£ innovation
=
3 :
b= % Rationalize Application Portfolio; - el H_umber _of_Umts — sl
w2 . opportunities to elimnate/reduce
g SR Reduce IT Complexity L X -
= E ;3 . e application footprint (and with i,
g £ = Implemen_t CD_St savings . infrastructure supporting these
w <~ technologies in conjunction with s . .
@ 5 2= . applications), while also evaluating under-
2 %) the business ) . S
E - performing projects in flight
| >
@ - AR
] . Consolidate, Virtualize; Exploit S Dol (B ) ) — ST
€ .= & . changes to service delivery across major
a g 575 Sl imrs el Sl domains looking for consolidation
o0 S5 = Identify opportunities to reduce o . :
- 2 & 5 IT cost streamlining or selective outsourcing
,_’! = 0B opportunities
o]
g8
38 _
= O Reduce Unit Costs via IT = Reduce Unit Cost — ldentify
] Q_ Procurement/Vendor Mgmt. opportunities to reduce spend within
2 = (Get the best pricing and terms existing vendor contracts and service
= for your IT purchases delivery model

© 2017 Gartner, Inc
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Guiding Principles

* Members First!
* Business strategy drive technologies; technologies don't drive the business
* Need to first understand business needs - technology should be abstracted from
the business discussion

* Leverage Existing Technologies
* Minimize duplication of technologies, therefore eliminating duplication of effort
Resist the “hot new thing” mentality. It’s people and process that makes
solutions work, not simply technology selection

* Scale Though Governance and Strategic Focus
* Business and Technology maturity: Executive Project Oversight Committee
(EPOC), Strategic Initiatives, Program Management Office (PMO), Enterprise
Architecture, Data Governance, Information Security Advisory Board, and Release

F & Quality Management
TRS 8



Innovation — Looking Ahead

—

;@ Digital Workplace
v,/ Work From Anywhere

~»3| Advanced Data Analytics

$d .
%@% Adaptive Security Architecture

ﬂﬁ\ Enterprise Resource Planning

[Ths



Digital Workplace

Vision
Transform the physical workplace by providing new virtual equivalent online services to

enable new, more effective ways of collaborating to get work done; raising stakeholder
engagement and agility; and offering more user-driven services and technologies.

Goals: Components:
* Improve services to active members, retirees and - MyTRS Member Self-Service Portal
healthcare participants - E-signature
* Extend services and customer responsiveness - Member on-line Chat
through web-based delivery systems - Investment Division Digital Workplace Assessment
* Enable customer access to information and - Microsoft Office 365

services through online systems

e Provide virtual equivalent online tools and services
for the way people work today

* Enhance collaboration across all investment groups

e Attract and retain top talent by providing a highly
collaborative and modern work environment

F * Improve business continuity and availability
TRS N

- Logic Manager

- Online Board Elections

- E-Records Project

- New Office Space Transformation

- Organizational Change Management

)




Work From Anywhere

Vision
The ability to access and conduct TRS business from anywhere in the world in an
efficient and secure manner across any work device.

Goals: Components:

e Facilitate improved and more timely access to * Provide online access to office productivity tools
information for improved decision-making, efficiency | * Upgrade current legacy phone system to a more
and agility open standard

* Enhance collaboration across all business units * Expand use and accessibility of our current virtual

* Remove barriers to gaining meaningful intelligence desktop environment
from data, for improved decision making * Enhance our Telephone Call Center Technology

* Optimize limited resources by enabling employees to providing full agent access from outside of TRS
work from everywhere, using any device * Provide ability to security access TRS

e Attract and retain top talent by providing a highly information on non-TRS and mobile devices
collaborative and modern work environment

* Provide greater business continuity and availability x

to business resources :
l TRS .




Advanced Data Analytics

Vision
Leverage new technologies that use data to discover, acquire, analyze, visualize, and deliver

business intelligence that leads to improved service delivery and alpha-generating
investment decisions.

Goals: Components:

* Drive enhanced decision-making and visibility of * Implementation of Business Intelligence and Data
customer, partner, financial and investment data Analytic platforms
through improved access to information * Enterprise data analytics

* Increase the ability to acquire, organize and analyze |+ Call Center Modernization Project
data to deliver business insights and alpha- * Enterprise and Financial Data Warehouse
generating investment decisions * Development of quantitative analysis expertise

e Advance skills and capabilities to develop and exploit (advanced analytics, machine learning)
emerging data analysis technologies * Data Management and Governance

e Turn insights into results that make data relevant,
easy to consume, and improve the customer
experience with TRS o

12

* |Improve employee productivity and customer A0
l !TIRb satisfaction




Adaptive Security Architecture

Vision
Implement a continuous and adaptive risk-based information security model to
provide protection and prevention against constantly emerging and changing
security threats.

Goals:

e Improve upon continuous protection of computer
systems to harden, isolate, and prevent attacks

e Advance perimeter controls from informal, reactive
responses to approaches that are agile and risk-
informed

* Detect attacks beyond the perimeter controls to
mitigate their consequences and duration

* Re-evaluate the cyber supply chain risks associated
with investment services used by TRS

* Look for ways to increase and leverage latest
encryption technologies

Components:
* Live monitoring of computer applications beyond
antivirus
* Inclusion of indicators of compromise provided by
state and federal agencies
e Security information and event management
alerts for potential fraud activity
e Blockchain crypto technologies
* Devote internal penetration tester to evaluate
and improve security of investment services.
e Single Sign-on 54
oA,
§60d

* Broaden use of Single Sign-on
l TRS

13




Enterprise Resource Planning

Vision

Establish and streamline mission-critical business processes - such as financial reporting,
budgeting, purchasing, contracts, asset management and HR management - providing an

intergraded web-based management system.

Goals:

Streamline mission-critical business processes - such
as financial reporting, budgeting, purchasing,
contracts, asset management and HR management
Streamline the annual CAFR process, minimizing
manual processes

Implement an integrated HR system that aligns
learning and development, performance
management, management continuity, recruiting,
onboarding, and compensation systems

Automate reporting processes, and provide real-time
monitoring and analysis in a centralized dashboard
Reduce redundancies and multiple system entry

Components:

e Central Accounting and Payroll Personnel System
(CAPPS)

* Financial Reporting & Budget
Purchasing & Contracts

* Accounts Payable

* Asset Management

* Cornerstone HR Management
Recruitment management
Learning management
Performance management
Succession Planning
Compensation management

HR planning and benchmarking
Data analytics I l N
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Update on Innovations Presented in 2016

Estimated /Actual

Description .
Implementation Date
Explore an automate tool to The Iconixx implementation is complete and the system was used to calculate incentive
1 | ensure accuracy and protect the awards for the 2015-2016 Incentive year. 2/2017

Incentive Pay Calculation

This initiative is complete. LogicManager (LM) has been implemented for departmental
program management as well as agency-wide use for business continuity, operational
2 Expand Use of ERM insurance and ERM (risk assessments, risk reporting, action item monitoring). General 12/2017
Technology Capabilities Accounting is implementing LM for the contract administration program. LogicManager
will continue to be explored for utilization in other functional areas of TRS.

The approved Fiscal Year 2018 Annual Audit Plan includes an Internal Audit department
activity for reengineering the Employer audit process. With the TRUST go-live in October
2017, Internal Audit is now evaluating Internal Audit’s ability to use TRUST data in data 9/2018
analysis and employer report testing. Assessing the TRUST system edit checks and the use

Testing the Entire Population
of Data in REs Audits

of related exception reports are included in Internal Audit’s evaluation process.

The Financial Data Hub is now known as the Financial Data Warehouse (FDW)

Development of a Financial Accounting and financial repo.rtmg c_ontmu.e to provide requirements for evolving the

4 Data Hub platform. Also, the CAPPS project will require changes be made to the FDW. That effort 9/2018
ata Hu is pending more detail from CPA. An IT Service Request is being created to track this

effort.

TRS Actual Implementation Completed 17




Update on Innovations Presented in 2016

Estimated /Actual

Description .
Implementation Date

The following new K2 projects made it to production in Q4:
- TRS Vehicle Registration Process
Expand the use of K2 Blackpearl . .

. - Records and SharePoint Request Tracking
5 | for improved workflow ] ) 1/2018
- TRS Benefit Reporting Log
- Investment Management Training Request, Approval and Tracking (TRSU)
- TRS Employee Recognition Award Workflow.

TRS exercise the option in its current contract with Election-America to have the company

automation

Automate Board members manage the process of collecting hard copy nominating petition forms as well as
6 | Eligibility Assessment and nominations submitted online in future TRS board elections. Communications will be 6/2018
Nomination Process working with Election-America to have everything ready by June 1, 2018, in time for the

nomination process.
Currently 68 perimeter facing computers and servers are reporting log files to the TRS
Security Information and Event Management. The Information Security department is on

5 Use In-House Resources for IT track expanding the deployment to mission critical server infrastructure. New reports based 9/2018
Security Monitoring on the log aggregation has already decreased awareness time to less than one hour where
before we were at several days or more.
] TRS purchased Cornerstone, an integrated HRIS that will have reporting, data analytics, and
3 Implement HR Dashboard using | ,snhoard functionality. Implementation will be begin late January 2018, and should be 9/2018

Automatic Tool completed by fall 2018.

TRS Actual Implementation Completed 18




Update on Innovations Presented in 2016

Description

Central Repository for
Employee Information

Status

The FSR project for CAPPS has started. The first phase is focusing on the financials
(Finance department) and phase two will include HR starting September 2018.

Estimated /Actual
Implementation
Date

9/2019

10

TEAM 2.0 - Continue
Improving TEAM Program

The TEAM Program is not yet completed, but TRS has already started the Maintenance
and Enhancement Phase of the TEAM LOB solution where TRS staff is enhancing the
system.

TRS staff have already developed over 75 enhancements to TRUST that will be released
in late February with the first TRS Maintenance and Enhancement release. This marks
the "unofficial" start of the enhancements in TEAM 2.0. These enhancements will
continue after the end of the TEAM project in 2019.

8/2020

11

Expand the Use of E-Signature

The e-signature solution continues to integrate with TRUST Web Self-Service processes
(from an application development perspective) based on the detailed TRUST
requirements sessions which are still occurring. Some of the target processes for e-sign
are Refunds, Beneficiary Designation, Retirement, Tax Withholding, Service Credit
Transfer and Medical Board/Disability Retirement.

9/2019

TRS
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Aligning Strategy and Resource Needs

Goal was to identify:

Shared services used * Preliminary 5-year

Core functions core function info, resource needs
presented strategic and their own
objectives and objectives, to
resource requests develop resource
request e [ssues related to FTE Cap

e Budget impact of
additional resources

[Ths 2



Drivers for Future Resource Needs

Meeting the short-term and the long-
term needs of the agency by:

Strategically
Incrementally transforming
growing to better investment
manage the approach to
member become best-in-
experience class global
investor

Addressing
immediate
member service
needs

Initiating five-year plan to be refined between now and April covering FY19-23.




Immediate Needs

* Members are reaching out more than ever due to healthcare
changes.

* Providing exceptional customer service is affected by a variety of
factors including the transition to TRUST.

* TRS is currently working overtime, reallocating resources, and
outsourcing workload where appropriate and adding additional
resources as needed.
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Immediate Needs

B - o<t =g'slative session saw

Answered Hold Time
(on average for year to date)

Average Handle Time (AHT)

Call Volume
(Call Center at full capacity since October 2,
2017)

E-Mail Volume

Core Processes

(includes retirements, refunds, death claims,

cost statements)

Documents reviewed and
completed
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Up from 4 to 16 min

Up from 10 to 30 min

Up 37% (Year over Year)

Up 72% (Year over Year)

Average 15% annual
growth since 2010

47% growth since 2010

largest number of healthcare
program changes.

* Transitioned to full payroll data
for employer reporting across
1,300+ reporting entities.

* Average handle time of a
phone call has increased due to
the complexity of the questions
members are asking.



Immediate Needs

* In order to immediately address member needs, we must hire 54
member services professionals.

* These adjustments could result in TRS informing leadership offices
that we will exceed the FTE Cap during FY19 as authorized by the
appropriations act.

* All state agencies are authorized to exceed their FTE cap by up to 10%
or 50 FTEs as outlined in the appropriations act.
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Keeping Pace

* TRS has traditionally been a low-cost and low-touch provider

compared to our peers, with the goal of providing exceptional
member service.

* We are no longer able to provide excellent customer service while
remaining low cost and low touch.

* Exceptional service necessitates increasing not only front line benefits
staff but also enterprise-wide support services.
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Keeping Pace

TRS membership continues to grow along with the demand for member services.

* Membership has grown at a historical annual average of 2.6% and is projected to surpass 2
million members in the next decade.

* During the current fiscal year, TRS expects to receive approximately 650,000 calls but is
projected to answer only 450,000 calls based on current staffing levels.

% Increase

Year 2000 Year 2007 Year 2017 (2000 — 2017)

Total TRS Membership 968,249 1,201,038 1,545,057 60%
Tr‘u.st Fund Value $ 90 $ 112 $ 147 63%
(billions)

K-12 Enrollment 4,002,227 4,594,942 5,359,127 34%
Health Care Enrollment 131,408 515,104 749,942 471%
(TRS Care + TRS ActiveCare)

Benefits Staffing 136.4 142.9 152.7 11%
Healthcare Staffing 10.9 18.6 34.3 68%

I TRS IMD Staffing 46.9 60.4 141.7 67% 8




Keeping Pace

FTEs per 10,000 Members

Benefits FTEs vs Peer Average
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* TRS has 2/3rds fewer FTEs per 10,000
members than its peers (2.2 in 2016)

* Projected to increase to 2.7 FTEs per 10,000 by
2020 with the additional resources added

(compared to 6.5 for peers)

[Ths

500

_/

400
300

e ——

200
100

2021 2011 2012 2013 2014 2015 2016

e TRS e==—pPeers

* TRS has 34% fewer benefit services FTEs than
its peers in 2016 compared to 20% fewer than
five years before

e Average annual growth of 3.9% in benefit
services FTE count over period noted above

Source: Data from CEM Benefit Services Surveys.



Keeping Pace

As TRS transitions to a post TEAM environment, our business needs are becoming
increasingly complex.
e Changes to the retirement plan over the past decade have resulted in six tiers of

membership whereas before there was only one tier — affects Benefit Services, IT,
Legal and Communications.

* Complexities in investments require more operational support — affects IMD,
Legal, Financial Services, IT and Organizational Excellence.

* A need to manage complex data systems and an increased demand to secure
these systems — affects Legal, IT, IMD and Financial Services.

* Changes to GASB standards and increased accountability expectations of
reported data has increased workloads across the agency and for school districts
— affects Benefit Services, Financial Services, Legal and Internal Audit.

[Ths :



Keeping Pace

* In response to this, 82 existing personnel currently funded by

TEAM will be redeployed to work on member services, continue
the Project Management Office and Organizational Change

Management; and support the maintenance and enhancement
of the TRUST system (TEAM 2.0).

e External contracts for 95 staff will conclude in FY 2019.

* This could result in a legislative request because TEAM FTEs
are not currently included in the FTE cap and will need to be
going forward.

[Ths :



TRS

Keeping Pace

According to 2016 survey data from CEM compared to its peers, TRS spends less, has
fewer FTEs, and is more efficient.

. . . ivi Number of
Cost Per Member for | Total Administration PrOdUCt.'V'tV per FTE
Benefit Services FTEs for Benefits (transaction volume per Investment
benefit services FTE) Professionals
— 201 236,228
259

$35

TRS Peer Average

329

TRS Peer Average

120,054

TRS Peer Average

102

TRS Peer Median

Cost per member is 63% below
other peer funds.

TRS has 34% fewer FTEs
administering the pension fund
than peers.

Productivity per FTE is 97% higher
than peers.

IMD has less than % the number
of investment professionals as

peers.

This chart includes only pension administration FTEs. The productivity per FTE metric includes both benefit counseling and processing.
Examples of transactions are address changes, retirement estimates, refunds, service buybacks, etc.
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Keeping Pace

Meeting the incremental growth needs of the organization and providing
exceptional service entails:

* Answering 80% of calls within 3 minutes while minimizing staff turnover.
* Only using contractors for peak/unusual call volume.

* Increasing capacity for office visits from 40 up to 96 daily appointments.
e Reducing number of reporting entity partners per coach from 150 to 75.
* Increasing data analytics expertise for healthcare.

* Improve member service experience by extending hours during the week
and adding office counseling visits on Saturdays.

[Ths :



Meeting the incremental growth
needs of the organization and
ensuring TRS remains current and
innovates also entails:

[Ths

Resources will be needed in
future years to enhance and
support systems and continue to
stay current.

We believe it to be less risky to
invest more on an annual basis
rather than spend $100 million to
catch up every 20 years.

45,000,000

40,000,000
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Keeping Pace

Information Technology Capital Investments

Large capital expenditures
for TEAM Program

Recommended
increased annual
investment to stay
current post TEAM

Annual investments

prior to TEAM were

insufficient to keep

pace

TR

2002-03 2004-05 2006-07 2008-09 2010-11 2012-13 2014-15 2016-17 2018-19 2020-21 2022-23 2024-25

14



Building the Fleet

* TRS can become a best-in-class global fund and increase net alpha by
increasing the internal management of fund assets.

* This necessitates a strategic transformation to realign TRS’s investing
approach.

* Strategic change requires additional resources but will lead to
potential savings in the form of lower external management fees.

[Ths :



Building the Fleet

[Ths

* TRS has outperformed the standard 60/40 asset allocation model by
S11B over the last 10 years.

* TRS has done the following:

e Qutperformed its benchmarks generating S5.2B in value over last 5 years

* Employed fewer than half as many investment professionals as its peers
according to CEM survey data

* Evolved over the last 10 years resulting in:
* More actively managed assets
* More externally managed assets

* Increased internal investing capabilities
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Building the Fleet

Goals for Building the Fleet

* Maintaining current competitive
advantages and total returns

* Manage cost structure to increase
net alpha generated

Strategies

* Maintain competitive advantages
while maximizing cost efficiencies

* Improve fee structures and increase
internal management

* Upgrade IT infrastructure

* Increase coverage with expertise in
global offices

[Ths

Assumptions

Similar investment performance
and alpha generated from
management of assets

Opportunity

* Phase | (FY19-21) includes up to
60 FTEs for a savings of up to
S500M over three years.

e Phase Il (FY22-23) includes up to
60 FTEs for a savings of up to S1B
over five years.
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Building the Fleet

[Ths

Adding more investment staff will create a demand for additional
resources in the agency’s support functions.

* Legal support will be needed to manage complex investments and ensure
proper compliance.

* Information technology support will be needed to handle growing data
analysis and security demands.

* Organizational excellence resources will be needed to effectively recruit and
onboard talented staff.

* Financial systems support will be needed to ensure accuracy and meet agency
and state reporting requirements.
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Preliminary Resource Needs and Allocation

Immediate Keeping Pace Building the - Building the
Need Ping Fleet: Phase | Fleet: Phase Il

e Benefits — 44 e Benefits — 49 (22 TEAM) e IMD — 37 e IMD - 60
e Healthcare — 10 e Healthcare — 14 (one TEAM)
e TEAM —-59
e [MD -23
(FY18-19) (FY19-21) (FY20-21) (FY22-23)

_ Shared Support — 28

* Immediate needs are being addressed.

* Keeping pace over five years will prevent us from falling further behind and reduce our reliance
on external contractors.

* Building the fleet over five years will generate net alpha, will heldp us meet long-term return
assumption, and finance the additional cost of resources needed.

[Ths :



Facilities Impact

* Current facilities footprint will need to be evaluated to accommodate
resource needs. Various options include:

A building remodel is planned for the 1-3 floors of the East Building to being this
fiscal year which will ultimately result in the addition of 60-75 workstations.

* Future plans potentially include remodeling of the West Building which should create
additional workstations.

* Work from home will become more frequent especially with the call center software
modernization.

* Current real estate investment in Austin gives the agency the option to lease space
for staff which may result in lower occupancy expenses beginning as early as 2021.

[Ths :



Budget Timeline

April 2018

Presentation on

budget process September 2018

February 2018 FY18 Mid-year budget Joint Legislative/Governor Hearing
Discussion of potential review and includes Potential Request to Exceed FTE
agency resource needs potential amendment Cap Letter to leadership offices for

for FY18 - FY23 for healthcare funding FY19

March 2018 June/July 2018
First phase of Submit Strategic Plan for FY19 — FY23

additional benefit Legislative Appropriations Request to
resources added for Board for FY20-21

member services
Approval of FY19 Operating Budget and

Visit with legislative potential fiduciary finding

leadership about TRS
additional needs

TRS !
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