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cky Teachers’ Retirement System

stablished in 1938, KTRS provides
“Retirement Security” for
Kentucky’s educators.

Relirement

Securtit




KENTUCKY TEACHERS’ RETIREMENT SYSTEM
~ Staff ~
Retirement Staff of 102 Professionals Credentialed Employees
Member Benefits 19 CFAs
Member Services 9 CIPMs

Retiree Insurance 11 MBAS

Call Center 6 Masters Degree

Technology 14 CPAs
Accounting 12 JDs

Investments

Facility Services Career Employees
High Morale
Low Turnover

Administrators

TOTAL




Professional Consultants and Other Service Providers
Assisting KTRS Board of Trustees and Staff

Actuarial Services Legal Services

Cavanaugh Macdonald Ice Miller
Consulting Klausner Kaufman Jensen & Levinson

Reinhart, Boerner VVanDeuren

@ Stoll, Keenon, and Ogden IQEMIHGI’

Klausner Kaufman s ey STOLL
Jensenfa  Levinson Re | ﬂ ha 'O\ KEENON

OGDEN

Auditing & Financial Consulting Communications

Mountjoy Chilton Medley Peritus 'E
M\j Chilton

r\;’ledie:.r

Health & Benefits Investment Consulting
Retiree Health Insurance Aon Hewitt A
au Hewitt

Aon Risk Solutions
Aml lewill




Professional Organizations

for the Teachers’ Plan

f
w HNATIONAL INSTITUTE ON
/ ‘ Retirement Security
¥ Association of : :
Public Pension Fund g Reliable Rese: (mIE soiten
Auditors

' PUBLIC

mi i SECTOR
HEALTHCARE
ROUNDTABLI

S Y

Governmental Accounting Standards Board

National Association of

r.“.l."“'.- ]}(.’ n.'\j on At torn L‘}'.‘"

i crgurticetion fise public sector berusfTis profisedonels,

NATIONAL COUNCIL on @

A NATIONAL PENSION NC TEACHER RETIREMENT I

Supporting Retirement Security
for America’s Teachers

EDUCATION ASSOCIATIO TR

Coalition to Preserve National Association of State Internal Auditors
Retirement Security Investment Officers

The Institute of




Kentucky Teachers' Retirement System

L_ow Cost of Benefits

Low Administrative Costs
Low Investment Costs
Solid Investment Performance

Positive Impact on Kentucky’s Economy




How much do Kentucky teachers' pension benefits cost?

e Social Security benefits for workers in Kentucky average $1,173 per month.
e Retirement benefits for Kentucky's teachers average $3,042 per month.

Breakdown of Normal Cost

Normal Cost
Teachers' State's

Contribution* Contributions

Normal c'ost of- Kentucky K-12 16.75% 911% 7 64%
teachers' pension benefits
Comparative cost of Social

Securi 12.40% 6.20% 6.20%
ecurity

Marginal incremental cost for
Kentucky teachers' pension 4.35% 2.91%
benefits

* Teachers also have withheld from their paychecks an additional
3.75% of their salary to pay for retiree medical benefits.



Kentucky Teachers' Retirement System

L_ow Administrative Costs

Low Investment Costs

Low Cost of Benefit

Low Administrative Costs
Low Investment Costs

Solid Investment Performance

Positive Impact on Kentucky’s Economy



Ot ey

. States INVESTMENT
EXPENSES
as a Percentage of Pension
Assets for KRS, KTRS, and
the Average of Other States
FY 2002 to FY 2009

Investment Expenses as
(% of Total Assets)

2002 FILIE 2004 2005 2006 2007 2008 2009

Fiscal Year
Note: Value of pension plan assets is the market valoe
Source: Staff analysis of data from Boston College's Center for Retirement Research: Commonwealth
Kenmicky Retirement. Comprehensive, various years; . Conunonwealth. Kenmucky Teachers’

L Ilffllffi‘l'ﬂ.'l'.'l'.."ln' VANTMIS ViEars

ADMINISTRATIVE
EXPENSES
as a Percentage of Pension
Plan Assets for
KRS, KTRS, and Average of
Other States

Administrative Expenses
{ % of Total Assets)

Program Review and
Investigations Committee
9.13.2012

2002 2003 2004 2005 2006 2007 2008 2009
Fiscal Year

¢: Value of pension plan assets is the market value
& Sl s analvsls of data from Boston College s Center for Returement Research




KENTUCKY TEACHERS RETIREMENT SYSTEM
ADMINISTRATIVE EXPENSES ANALYSIS

KRTS Expenses Compared to Similar Size Systems

As of 6/30/2014

Assets End of Year

Actual Expenses

Basis Points

Kentucky Teachers

Kansas Public Employees

New Mexico Public Employees
Georgia Employees

Louisiana Teachers

Ohio Teachers Retirement System

Indiana Public Employees

18,720,359,574

16,575,660,909

15,104,097,545
17,266,692,000
17,900,035,458
75,420,054,000

24,695,285,000

9,078,009
10,085,572

10,416,788
14,476,000
15,026,969
63,485,000

28,959,000

0.0485%

0.0608%
0.0690%

0.0838%

0.0839%

0.0842%

0.1173%




Recent Board Accomplishments

e Return to work made actuarially sound.

Average retirement age increased from
54 to 38.

Air-Time costs made actuarially sound.
COLA:s are funded.

Pre-funding of medical
benefits saved $5 billion.

12



Recent Board Accomplishments continued ...

e Partnered with University of Kentucky &
University of Louisville to purchase retiree
medical prescriptions - saving *11million
annually.

* Placement agents prohibited.

* Investment Committee structure generates top
Investment performance. y

A
.y -..52
111




Kentucky Teachers' Retirement System

Solid Investment Performance

'LoW_ Cost of Benefit
L ow Administrative Costs
L.ow Investment Costs

Solid Investment Performance
Positive Impact on Kentucky’s Economy

14



The Structure of the

KTRS Investment Committee ...

& Exceeds current industry
standards. T
@ Is leading “Best Practices” for
Investment Committee Structure.
@ Has been recommended for
use In other States.
@ KTRS Investment costs are among
the lowest In the nation.

15



Bevis Longstreth

Professional Investment Activities

* Since 2005, Member
Board of Directors of
Grantham, Mayo & Van
Otterloo, LLC, Chairma
n of the
Risk Committee.

*From 1972 to 1981 and
since
1984, Member, Finance
Committee, Rockefeller
Family
Fund, responsible for
investment
strategy, manager
selection and

» Appointed
Commissioner, Securities
and Exchange
Commission, 1981: re-
appointed, 1982; resigned
January 13, 1984.

* Member of the Board of
Governors of American
Stock Exchange from
1992 to 1998.

* Member of Board of
Trustees of College
Retirement Equities Fund
(CREF) of TIAA-CREF
from 1996 to 2006.

Member of Board of Directors of
AMVESCAP PLC (INVESCO)
from 1993 to 2006.

Member of the Pension Finance
Committee of The World Bank from
1987 to 1995.

Author of three books

including, Modern Investment
Management and the Prudent Man
Rule.

Author of over forty investment
articles appearing in various
publications including Financial
Times, New York

Times, Washington Post, Chicago
Tribune, The Banker Magazine, The
Journal of Portfolio Management.

16



George M. Philip

Professional Activities

President University of New York at
Albany

From 1971 to 2007 — New York State
Teachers Retirement System*

Chief Real Estate Investment Officer -
1988 to 1992

Chief Investment Officer - 1992 to
2007

Executive Director - 1995 to 2007

* One of the ten largest public pension funds in
the United States, $105 billion fund with
400,000 members. Mr. Philip was instrumental
in diversification of portfolio including real
estate and other alternative assets.

Currently is Investment Advisor to
New York State Teachers’ Retirement
System.
Serves and has served on numerous
boards and investment committees
including:
New York Stock Exchange, Advisory
Committee
Chair of the Council of Institutional
Investors
Director of US Airways Group
Director of First Niagara Financial
Group ($15Bn Bank Group)
Director of the Real Estate Investment
Standards Board

17



Kentucky Teachers' Retirement System

Positive Impact on Kentucky’s Economy

Low Cost of Benefit
Low Administrative Costs
Low Investment Costs

Solid Investment Performance
Positive Impact on Kentucky’s Economy

:zﬁsg%,«é

NOTRSINES,
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KTRS Distributes Hundreds of Millions of Dollars Annually

FY 2015 FY 2015 Approximately $2.100 Billion #
FY 2014 $1.968 Billion

FY 2012 $1.708 Billion
FY 2011
FY 2010 2015 $1.563 Billion
FY 2009 Approximately *

FY 2008 = ] $1.348 Billion
$2.100 Billion il

FY 2007 $1.333 Billion

FY 2006 $1.195 Billion

FY 2005 $1.109 Billion

FY 2004 $1.004 Billion

FY 2003 $929 Million

FY 2002 $841 Million

Sz $759 Million

FY 2000

$687 Million
. $615 Million /A ./ ~ v = e
$100 $400 $700 $1,000 $1,300 $1,600 $1,900 $2,200

92% of KTRS retirees live in Kentucky.

FY 1999

19




Kentucky Teachers Retirement System

Schedule of Funds Available for Retirement Benefits
For the Twenty-Nine Year Period Ending June 30, 2014

Defined Benefit Plan — Retirement Benefits — (Pre-Funded)

in billions

Beginning Balance as of July 1, 1985

Member & Other Contributions

Employer Contributions

Investment Income

Benefit Payments & Refunds

Administrative Expenses

Ending Balance as of June 30, 2014




Kentucky Teachers Retirement System
Schedule of Funds Available for Medical Benefits

For the Twenty-Nine Year Period Ending June 30, 2014

Medical Benefits — (Pay-go until June 2010)

Medical Insurance ... in billions

Beginning Balance as of July 1, 1985 $0.0

Member & Other Contributions
Employer Contributions
Investment Income

Medical Insurance Benefits

Administrative Expenses
Ending Balance as of June 30, 2014 $0.5

* Through Shared Responsibility, this fund became a pre-funded fund as of July 1, 2011.
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Aon Hewitt
Retirement and Investment

Investment advice and consulting services provided by Aon Hewitt Investment Consulting, Inc., an Aon Company. m

Nothing in this document should be construed as legal or investment advice. Please consult with your independent professional for any such advice. To protect the Its®
confidential and proprietary information included in this material, it may not be disclosed or provided to any third parties without the approval of Aon Hewitt. Empower Results
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Aon Hewitt Investment Consulting Background

AON
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Aon Hewitt Investment Consulting — Overview

Investment consulting professionals:

§

Assets under advisement:

More than 270 in the U.S.; more than 600 worldwide

§ $1.7 trillion inin the U.S.; more than $4.5 trillion in global assets #1 Industry Rankings
U.S. investment consulting clients: 488 8 Total U.S. Client Assets
§ Public and Corporate Pension Plans

§ Defined Contribution Retirement Plans 8 Total Public Plan

§ Endowments and Foundations Assets

§

Taft-Hartley Plans

Sources: November 2013 issue of Pensions &
Investments and Plan Sponsor 2013 survey

Independent and objective advice — 100% of revenue derived from consulting clients

Full suite of services, including delegated solutions, specialty consulting, and fiduciary
services

Experience Depth of Dedicated Resources Thought Leadership

Data as of December 31, 2014 Am

Aon Hewitt | Retirement and Investment
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P.J. Kelly Biography — Lead Consultant to KTRS

§ Partner with more than 19 years of investment experience; 18 years with
AHIC

§ Extensive experience working with a variety of client types but a particular
focus on public retirement system defined benefit plans

§ Frequent speaker before industry groups such as the National Conference
on Teacher Retirement, National Association of Public Pension Attorneys
and National Association of Securities Professionals, on a broad range of
topics pertaining to the firm’s research initiatives and industry best
practices

§ Served on the Ennis, Knupp & Associates Board of Directors, one of the
predecessor firms of AHIC

§ Awarded the IMN Public Fund Consultant of the Year in 2009 for his post-
financial crisis client work

Bachelor of Science degree in finance from Northern lllinois University

CFA (Chartered Financial Analyst) and CAIA (Chartered Alternatives
Investment Analyst) charterholder and a member of the CFA Institute

§ Chairman of the Investment Committee and active volunteer for the Make
a Wish Foundation of Illinois

P.J. Kelly, CFA, CAIA
Partner

Aon Hewitt | Retirement and Investment
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Deep Public Fund Experience, Long Standing Client Partnerships

We are an institutional investment consulting firm advising sophisticated clients

Breakdown of Client Assets
# of Under Advisement

AUA @ Clients

0.7% _1.1% 0.3%

Traditional $1.7 Trillion 384 L.9%

Consulting

Public Sector $1.2 Trillion 42 97 1% m Public

Clients m Corporate

Delegated $35.6 billion 104 m E&F

Consulting m Not-for-Profit

Specialty Services m Taft-Hartley

: . - 68.8% m Other

Private Equity $35 Billion 40 '

Real Estate $33 Billion 50

Hedge Funds $35 Billion 70

(1) Asset under advisement

Data as of December 31, 2014 Am

Aon Hewitt | Retirement and Investment
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We Serve Diverse and Sophisticated Institutional Investors

Representative List of Clients

Public Pension Funds
§ Arkansas Teacher Retirement System

§ Colorado Public Employees' Retirement
Association

Commonwealth of Puerto Rico

Employees Retirement System of Texas
Florida State Treasury

Ohio Public Employees Retirement System
Nebraska Investment Council

New Jersey Division of Investment

New York State Teachers Retirement System

Ohio Public Employees Deferred
Compensation Program

Ohio Public Employees Retirement System
§ San Diego City Retirement System

§ Sonoma County Employees’ Retirement
Association

§ State Board of Administration of Florida
§ South Carolina Retirement System
§ Teacher Retirement System of Texas

w W W W W W W W

wn

Data as of December 31, 2014

Aon Hewitt | Retirement and Investment
Proprietary & Confidential | July 17, 2015

Corporate

7-Eleven

Alaska Airlines
Allegheny Technologies
American Honda Motors
BAE Systems

BMW of North America
BlueCross BlueShield
Ernst & Young

Home Depot
MillerCoors

Monsanto Company
National Grid USA
NextEra

Reed Elsevier

Safeway

Steelcase

w W W W W W W W W W W W W W W W

Endowed / Not-for-Profit
§ Casey Family Programs

§ Colorado Trust

§ Masonic Homes of California

8 NCAA

8 Paso del Norte Health Foundation

§ University of lllinois

§ University of New Mexico Foundation
8 U.S. Conference of Catholic Bishops
Defined Contribution Plans

§ California State University

§ Harvard University

§ Ohio Public Employees Deferred
Compensation

Massachusetts Deferred Compensation
Stanford University

U.S. Federal Thrift Savings Plan
University of Notre Dame

AON
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Depth & Experience

8 Consulting staff of over 270 investment professionals

8 More than 85 professionals dedicated to Investment Manager Research
— Includes more than 40 dedicated to alternative strategies

8 Highly credentialed employees:
— 57 CFAs
— 15 CAIlAs
— 20 FSAs
— 5JDs

— 46 additional degrees and certifications including
PhD, ACA, AIF, ASA, CEBS, CERA, CFP, ChFC, CIPM, CLU, CPA, EA, FIA, FLMI, FSA, MS, MBA,
PRM, QKA, QPA, and RPA

8 105 Professionals with advanced degrees

8 Leaders with experience — 50 Partners average 23 years in the industry

Data as of December 31, 2014

Aon Hewitt | Retirement and Investment

Proprietary & Confidential | July 17, 2015 30 Empower Results®



Services Provided to KTRS

Aon Hewitt Investment Consulting (AHIC) assists KTRS with the following:

§ Development of Investment Policy and Strategy
— Asset Liability Modeling
— Liquidity Modeling
— Investment Policy Statement Development and Maintenance
§ Asset Allocation
§ Asset Class Structure
§ Investment Manager Selection
§ Performance Measurement and Assessment
§ Topical Research
§ Educational and Training Support

Aon Hewitt | Retirement and Investment

Proprietary & Confidential | July 17, 2015 31 Empower Results®
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KTRS Performance
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KTRS Performance Report Card — Making the Grade

Periods Ending March 31, 2015

KTRS Pension Return 8.6% 11.3% 10.5% 7.2%
KTRS Policy Benchmark 7.4% 10.4% 10.0% --
Public Fund Index 6.8% 9.8% 9.6% 7.0%
Public Fund Universe 10th 8th 13th 36th
Percentile Ranking* (1stis the

best)

Actuarial Assumed Rate of 7.5% 7.5% 7.5% 7.5%
Return

§ Outperformed the Policy Benchmark for each period shown by meaningful margins — A+
§ Exceeded the return of the Public Fund Index for each period shown — A+

§ Ranks near the top of the Public Fund Universe for each period shown except for the 10-year period
where the return ranks near the top third of results — A

§ Exceeded the actuarial assumed rate of return of 7.5% for each period shown with the exception of
the 10-year period which includes the 2008 financial crisis — A

* Universe includes Public Plans > $1 billion. Universe compiled by Investment Metrics with supplemental data from BNY Mellon.
Population of universe for 1-,3-,5- and 10-year periods are 79, 76, 73 and 69, respectively. m

Aon Hewitt | Retirement and Investment
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Performance Attribution

Asset Allocation Relative to Policy -0.01% -0.10% -0.22%
Targets

U.S. Equity Performance 0.63% 0.47% 0.22%
International Equity Performance 0.27% 0.19% 0.21%
Fixed Income Performance -0.03% 0.13% 0.15%
Additional Categories Performance 0.02% 0.29% 0.16%
Real Estate Performance 0.25% 0.20% 0.17%
Other Asset Categories 0.05% -0.07% -0.03%
Impact of Cash Flows -0.02% -0.28% -0.24%
Total Outperformance vs. Policy 1.16% 0.83% 0.42%

Benchmark

§ The favorable relative performance was produced by a variety of areas within the portfolio

§ The impact of cash flows (raising cash to pay benefits and transferring assets for other portfolio

activities) was a meaningful drag on performance over the three- and five-year period

Aon Hewitt | Retirement and Investment
Proprietary & Confidential | July 17, 2015
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Risk Adjusted Performance

Annualized Return vs. Annualized Standard Deviation

5 Years
12.0
9.0
£ 60
£
8
€ 30
00
3.0
6.0
0.0 20 4.0 6.0 8.0 100 120 14.0
Risk {Standard Deviation %)
B Total Fund @ Policy Benchmark

A Citigroup 3 Month T-Bill

8 The 5-Year return was achieved at a similar level of risk than that of the policy benchmark

Aon Hewitt | Retirement and Investment
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Implications of Underfunding
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Asset/Liability Background: What is an Asset/Liability Study?

§ Provides fiduciaries with an understanding of the dynamic relationship between plan assets and
liabilities over time

§ ldentifies future trends in the financial health of the plan based on economic uncertainties, as well as
funding and other policies, that may not be evident from an actuarial valuation which provides only a
shapshot at a point in time

§ lllustrates the impact of various asset allocation targets on required contributions and funded status
under a range of different macroeconomic scenarios

§ Helps determine the level of risk that is appropriate in the context of the plan’s liabilities and
circumstances

§ An asset liability study helps fiduciaries take appropriate action to achieve long-term goals of the plan

AON

Aon Hewitt | Retirement and Investment
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Pension — Balance of Liabilities and Assets

PENSION PLAN + Cash + Asset Return

Contributions

+ New Benefit  + Liability
Accrual Return

- Benefit
Payments

- Benefit
Payments

Aon Hewitt | Retirement and Investment
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2013 KTRS Asset-Liability Study Profile

Asset-Liability Snapshot as of 6/30/2012 Fiscal Year Asset Allocation as of 6/30/2012

Metric ($, Millions) Value Fund %: (MVA) (AVA) Metric ($, Millions) Value Alloc %
Market Value of Assets $14,797 U.S. Equity $6,659 45%
Actuarial Value of Assets $14,691 International Equity $2,516 17%
Liability Metrics Real Estate $592 4%
Actuarial Accrued Liability (AL) $26,974 1 55% 54% High Yield/Non-U.S. Debt $888 6%
PV of Future Benefits (PVFB) $31,864 1 46% 46% Commaodities (Timber) $148 1%
Other Alternatives (Private Equity) $592 4%

e e e e, Core Fixed Income 83107 21%
next 25 years such that the average retumn for the 30 year period (last 5 years and next 25 years) Cash $296 20

is 7.5%; Valuation interest rate is limited to at least 7% and at most 8%.

Asset-Liability Growth Metrics

Metric ($, Millions) Value % Liability % Assets
AL Interest Cost $2,023.0 7.5% 13.7%
AL Normal Cost $489.2 1.8% 3.3%
Total Liability Hurdle Rate $2,512.2 9.3% 17.0%
Expected Return on Assets $1,109.8 4.1% 7.5%
ER + EE Contributions $867.1 3.2% 5.9%
Total Exp. Asset Growth $1,976.9 7.3% 13.4%
Hurdle Rate Shortfall -$535.4 -2.0% -3.6%

Benefit Payments $1,621.7 6.0% 11.0% Am
Aon Hewitt | Retirement and Investment
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2013 Asset Liability Results — Projected Funded Ratios

Contribute ARC Statutory Contribution

100% /
60% -

40% \<\ \\

20% ~
0%

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
5th% | 54% | 51% | 49% | 48% | 45% | 43% | 39% | 37% | 35% | 33% | 32% 54% | 51% | 48% | 46% | 42% | 37% | 33% | 29% | 25% | 22% | 19%
25th % | 54% | 51% | 50% | 51% | 53% | 52% | 52% | 50% | 48% | 48% | 47% 54% | 51% | 49% | 50% | 49% | 47% | 45% | 42% | 39% | 37% | 35%
50th % | 54% | 51% | 50% | 53% | 56% | 57% | 58% | 59% | 59% | 59% | 60% 54% | 51% | 50% | 51% | 52% | 51% | 51% | 50% | 49% | 48% | 47%
75th % | 54% | 52% | 51% | 54% | 58% | 61% | 64% | 68% | 71% | 73% | 76% 54% | 52% | 50% | 52% | 55% | 56% | 57% | 59% | 60% | 61% | 62%
95th % | 54% | 52% | 52% | 57% | 63% | 69% | 75% | 82% | 89% | 95% |102% 54% | 52% | 51% | 55% | 59% | 64% | 68% | 73% | 78% | 84% | 88%

§ The last AL study supported contributing the ARC versus statutory required contribution and closing
the funding gap through a pension obligation bond offering

§ The most likely outcome (50™ percentile represented by the dashed line) showed declining funded
ratios without improved funding through higher contributions

Aon Hewitt | Retirement and Investment
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Proprietary & Confidential | July 17, 2015 40



Value of Contributing Sooner

Baseline Projections of Liabilities and Assets (Different Contribution Levels) $3.3B contribution
845 from POB proceeds
w5412 can doublein value
340 ——§—— —— ’ after 10 years (i.e.,
. $37.47 | assets are $6.8B
8 1 E— / higher)
530 .__—-—'.___-___._ _,_...,$3’DE
g £25 T Contributing ARC
= _MM-"—’. - over 10 years can
a 520 * - = increase the asset
his D value by $7B ($2B
$15 1 from additional
investment returns
310 and $5B from
additional
55 1 contributions)

6302014 6‘30."2015.61'3].'21]16 G307 302018 &30M2019 &502020 &5002021 E30A022 e3A023 3002024 13002025

—a— Liabilites (assuming 7.5% discount rate) —— Market Value of Assets (No POB and Contribute Statutory)
—a— Market Value of Assets (No POB and Confribute ARGC) —a— Market Value of Assets (53.3B POB and Confribute ARC)

§ Contributing ARC (instead of Statutory) is approximately $0.5B more contributions per year or $5B more contributions over 10
years; this can potentially produce an asset value that is $7B higher (assuming 7.5% asset return) which is 40% higher than the

extra $5B contribution

§ Contributing $3.3B in POB can potentially produce an asset value that is $6.8B higher after 10 years (assuming 7.5% asset

return) which is 106% higher than the extra $3.3B contribution

Aon Hewitt | Retirement and Investment
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The Burden of Underfunding Placed on Asset Returns

Assumed Return/Liability Required Asset Return to
Funded Ratio Discount Rate Compensate for Underfunding

120%

100%

80%

60%

40%

20%

7.5%

7.5%

7.5%

7.5%

7.5%

7.5%

6.3%

7.5%

9.4%

12.5%

18.8%

37.5%

8 At funded ratios below 100%, the assets need to return more than the assumed rate of return to

maintain pace with the growth of liabilities

§ At a 60% funding level, the assets need to return 12.5% to keep pace -- a high assumption by any

historical or projected standards

Aon Hewitt | Retirement and Investment
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The Cost of Waiting

Year

2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

Investment Return Assumption

POB Amount

POB Current Year
$3,300,000,000
$3,547,500,000
$3,813,562,500
$4,099,579,688
$4,407,048,164
$4,737,576,776
$5,092,895,035
$5,474,862,162
$5,885,476,824
$6,326,887,586

POB in Five Years

$3,300,000,000
$3,547,500,000
$3,813,562,500
$4,099,579,688
$4,407,048,164

7.50%
3,300,000,000

The Cost of Waiting

$1,437,576,776
$1,545,395,035
$1,661,299,662
$1,785,897,137
$1,919,839,422

10 Years

2025

$6,801,404,155

$4,737,576,776

$2,063,827,379

2026
2027
2028
2029
2030
2031
2032
2033
2034

$7,311,509,467
$7,859,872,677
$8,449,363,128
$9,083,065,362
$9,764,295,264
$10,496,617,409
$11,283,863,715
$12,130,153,493
$13,039,915,005

$5,092,895,035
$5,474,862,162
$5,885,476,824
$6,326,887,586
$6,801,404,155
$7,311,509,467
$7,859,872,677
$8,449,363,128
$9,083,065,362

$2,218,614,432
$2,385,010,515
$2,563,886,303
$2,756,177,776
$2,962,891,109
$3,185,107,942
$3,423,991,038
$3,680,790,366
$3,956,849,643

20 Years |

2035

$14,017,908,631

$9,764,295,264

$4.253,613,367]

§ The power of compounding makes the cost of waiting high

8§ Interest rates are low and may rise in the coming years, increasing the cost of financing Am
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Analyzing Liquidity Risk

Liquidity Risk
§ On average, investing in long-term, less-liquid areas of the capital markets has yielded higher returns
over time

§ AHIC expects this “liquidity premium” to continue being an important source of additional return for
investors with the ability to maintain a long-term time horizon

§ Investors that can not maintain a long-term time horizon due to onerous liquidity requirements or a
lack of appropriate contributions, should maintain a higher level of liquidity and thereby expect lower
returns going forward

Liquidity Modeling
§ Liquidity modeling or stress-testing is designed to determine the amount of liquidity available to pay
benefits under a variety of macro economic environments

§ Demonstrates how the portfolio’s liquidity profile could evolve with a given investment strategy under
various conditions

§ Incorporates the profile of the liabilities as well as expected future contributions

Findings from Analysis

§ KTRS current level of liquidity and allocation is appropriate given a recessionary scenario, but in a
more pessimistic or more prolonged downturn, issues could arise

§ The POB under consideration and funding at the ARC improves KTRS’ ability to weather anticipated
liquidity demands and makes continued investment in illiquid asset classes more feasible Am
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Modeling Parameters — Degrees of llliquidity

§ We categorized investments by liquidity into four buckets
— Liquid: less than 3 months needed for return of capital (e.g. publicly traded securities)

— Quasi-Liquid: Typical lock-up of 3-12 months. Conservatively, we assumed a 1-year lock-up in
most economic environments, 2 years in a Recession scenario, and 3 years in a Black Skies
scenario (e.g. many hedge funds, core real estate)

— llliquid: Potential lock-up of 5-10 years, depending on economic environment (e.g. closed-
ended real estate)

— lliquid: Potential lock-up of 10+ years (e.g. private equity)
§ Thisis intended to be a conservative approximation of the actual liquidity properties of the assets

§ We started with the current allocations, then see how the actual allocations would change in different
economic scenarios
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Types of Economic Scenarios Tested

§ Central Scenario
— Markets perform as expected (~50th percentile)
§ Blue Skies Scenario
—  Optimistic outlook for markets (~10th percentile)
— Return-seeking assets increase materially
— The funded ratio increases
§ Recession Scenario (Shown)
— Somewhat pessimistic outlook for the markets (~90th percentile)

— Return-seeking assets decline in the first two years with a modest rebound in later years. The
value of public equities drops by about 17% during those first two years

— The funding ratio declines
§ Black Skies Scenario
— Very pessimistic outlook for markets (~99th percentile)

— Return-seeking assets decline significantly. The value of public equities roughly splits in half
over three years, without an immediate rebound

— The funded ratio declines significantly
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Recession Economic Scenario — Steady State (No POB)

§  The exhibit below shows the liquidity lock-up of the current strategy, assuming commitments are
continued as expected

Scenario: Recession - KTRS

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
Year O Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

m |lliquid: 10+ Years llliquid: 5-10 Years = Quasi-Liquid = Liquid Risk-Reducing Assets

§ Commitments to illiquid alternatives are maintained at the steady state level, but subpar markets
cause the total portfolio to shrink

§ Total illiquid assets reach about 43% of the plan due to the shrinking market value of the total plan in

this scenario
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Recession Economic Scenario — Steady State ($3.3 Billion POB)

§  The exhibit below shows the liquidity lock-up of the current strategy, assuming commitments are
continued as expected

Scenario: Recession - KTRS

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
Year O Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

m |lliquid: 10+ Years llliquid: 5-10 Years = Quasi-Liquid = Liquid Risk-Reducing Assets

§ Commitments to illiquid alternatives are maintained at the steady state level, but subpar markets
cause the total portfolio to shrink

§ Total illiquid assets reach about 28% of the plan due to the shrinking market value of the total plan in

this scenario
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Recession Economic Scenario — Steady State (cont’d)

§ The tables below show the liquidity lock-up of two assumptions: No POB and $3.3 Billion POB

No POB

Asset Allocation YearO | Year1l | Year2 | Year3 | Year4 | Year5 | Year6 | Year7 | Year8 | Year9 | Year 10
Risk-Reducing Assets 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 19%
Liquid Return-Seeking 68 67 64 63 62 61 59 57 54 49 38
Total Liquid 87% 86% 83% 82% 81% 80% 78% 76% 73% 68% 57%
llliquid: 10+ Year Lock-up 4% 4% 4% 4% 5% 6% 6% 7% 8% 11% 15%
llliquid: 5-10 Year Lock-up 4 5 7 7 7 7 7 8 8 9 13
Quasi-Liquid 5 5 6 7 7 8 8 9 10 12 15
Total Quasi + llliquid 13% 14% 17% 18% 19% 20% 22% 24% 27% 32% 43%

$3.3 Billion POB

Asset Allocation YearO | Yearl | Year2 | Year3 | Year4 | Year5 | Year6 | Year7 | Year8 | Year9 | Year 10
Risk-Reducing Assets 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 19%
Liquid Return-Seeking 68 69 67 66 65 64 62 60 58 56 53
Total Liquid 87% 88% 86% 85% 84% 83% 81% 79% T7% 75% 2%
lliquid: 10+ Year Lock-up 4% 3% 4% 4% 4% 5% 6% 6% 7% 8% 9%
llliquid: 5-10 Year Lock-up 4 5 6 6 6 6 6 7 7 7 8
Quasi-Liquid 5 4 5 5 6 6 7 8 9 9 10
Total Quasi + llliquid 13% 12% 14% 15% 16% 17% 19% 21% 23% 25% 28%

Aon Hewitt | Retirement and Investment
Proprietary & Confidential | July 17, 2015 50 Empower Results®



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 d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>