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Investment Advisory Council

Pursuant to T.C.A. Section 8-37-108, the State Treasurer shall nominate, with the advice and consent of the Board of
Trustees, the Investment Advisory Council, comprised of five senior investment professionals in the Tennessee investment
community, who shall have at least five years professional experience as a portfolio manager, economist or an investment
advisor in any field of which investments of TCRS funds are authorized. The term of appointment is for five years. Also, the
treasurer may nominate two (2) additional members for the three year terms.

The TCRS investment staff consults at least semi-annually with the Advisory Council on a formal basis for strategy and
guidance, and on an informal basis as needed.

The current membets are as follows:

Council Member Expiration of Term Appointed Term
Frederick S. Crown, Jr., CFA June 30, 2017 5 year
124 Longwood Place

Nashville, TN 37215
Phone: 615-347-0343

E-mail: crownfl@gmail.com

Susan Logan Huffman, CFA June 30, 2016 5 year
Managing Director

Reliant Investment Management, LLC

1715 Aaron Brenner Drive, Suite 504

Memphis, TN 38120

Phone: 901-843-0600 / Fax: 901-843-0325

E-mail: shuffman@reliantllc.com

George B. Stadler, CFA June 30, 2015 5 year
5130 Ashland City Hwy

Nashville, TN 37218

Phone: 615-416-3455 cell

E-mail: george@hmscm.com

Carol Womack, Principal June 30, 2015 3 year
Diversified Trust Company

3102 West End Avenue, Suite 600

Nashville, TN 37203

Phone: 615-386-7302

E-mail: cwomack@diversifiedtrust.com
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Minutes from the Investment Advisory Council Meeting
August 22, 2016

Mr. George Stadler, Chariman of the Investment Advisory Council (IAC), convened the meeting at 1:30
pm in the 13" Floor conference room of the Andrew Jackson State Office Building. IAC members
present were Chairman Stadler, Mr. Fred Crown, Ms. Susan Huffman, Treasurer David H. Lilliard, Jr. (ex
officio), Ms. Carol Womack, and Mr. Michael Brakebill (ex officio). Investment Staff members present
included Carrie Green, Chris Denny, Crisman Boggan, Daniel Crews, Daniel Toomey, David Bradbury,
Derrick Dagnan, Jacob Percy, Jennifer Selliers, Justin Denery, Kushal Gupta, Matthew Haitas, Michael
Keeler, Rhonda Myers, Roger Henry, Roy Wellington, Stephen Wright, Thomas Kim, and Tim McClure.

Mr. Brakebill began by discussing the fiscal year 2016 DRAFT results for the overall fund’s performance
that were distributed on the 22™ of August from Verus. He noted the fund returned 2.79% for 2016,
ranking it 6th among its 91 peers where the median fund returned 0.26%. He then noted that the ten-
year annualized return to the fund is 6.03% compared with 5.73% for the median fund, placing it 30th
among its 66 peers for that time period. After adjusting for expenses, the net performance of the fund
ranked 2™ for the fiscal year and 9" for the ten-year period.

Mr. Brakebill then talked about organizational changes that have occurred over the past year. Mr. Andy
Palmer left his position as the Deputy Chief Investment Officer/Director of Fixed Income in June 2015
and was replaced by Mr. Derrick Dagnan as the Deputy Chief Investment Officer. Mr. Thomas Kim filled
the vacancy of Director of Fixed Income.

Mr. Keeler discussed the equity group and focused on changes related to people, process, and
performance. He first introduced Chris Denny, who replaced Carrie Green as the manager of the Mid-
Cap Fund, and highlighted that Mike Moulder had retired from the group after over thirty years of
service. He then addressed performance of the Mid-Cap, Quant, and Sector Funds and identified the
key drivers of positive and negative performance. He finally discussed a number of process changes
underway that aim to improve risk monitoring and the performance of the Quant and Sector Funds.

Mr. Wellington discussed the International Equity Fund’s performance, including the trailing one-year
outperformance of 183 basis points and the long term strong performance of the overall portfolio and
select managers. He also discussed a new external manager evaluation process and current efforts to
expand the number of external relationships.

Mr. Brakebill addressed the Emerging Markets Fund. The fund was down 1.78% for the past two years,
which is similar to the benchmark performance. He also highlighted the Emerging Markets screening
process, which eliminates corrupt and autocratic countries. The broad Emerging Markets Benchmark
was down 1.74% over the two-year period, so screening out the countries did not affect performance
significantly.

Mr. Thomas Kim had three items to address in the fixed income portfolio: personnel; strategy changes;
and performance. Additions to the team are Dan Toomey, who joined in January 2015 and manages the
corporate bond portfolio, and David Bradbury who joined in June 2016 and manages the CMBS
portfolio. He reviewed the investment process and discussed adjustments that were made related to
new types of securities and capabilities, asset allocation, liquidity management, and risk management.



Finally, Mr. Kim talked about performance, which included strong absolute performance for 2016 of
10.58%, but on a relative basis the portfolio underperformed by 25 basis points in FY16.

Mr. Haitas talked about the Real Estate portfolio’s one- and three-year outperformance of the
benchmark. He discussed their goals regarding allocation percentages, increasing the exposure to non-
core real estate and adjusting the region and asset type allocation. He then discussed progress toward
these goals and changes that have occurred over the last year related to the portfolio, investment
process, and external advisor relationships. Mr. Haitas then introduced the newest member of the
team, Mr. Stephen Wright.

Mr. Daniel Crews talked about the Private Equity Fund’s strong absolute and relative performance and
the key contributing factors of the performance. He then introduced Mr. Jacob Percy as the newest
team member and highlighted his role regarding the team’s efforts to install a new portfolio, reporting,
and contact management software program that will be used for all alternative asset classes. He
discussed key investment process and approval changes that have occurred along with a consultant
transition that occurred in November 2015. At this time, portfolio commitments have reached $2.9
billion. Finally, Mr. Crews discussed key initiatives going forward and how asset allocation initiatives for
the overall plan will drive increased investment for Private Equity, which could create significant
challenges and opportunities as the program grows.

Mr. Derrick Dagnan discussed key initiatives for the Strategic Lending portfolio. He first gave an
overview of portfolio construction, asset allocation, risk management, and performance. He then
discussed performance and the key contributing factors and noted that while the relative performance
has been good, the absolute performance has been subdued. Finally, he highlighted the addition of Mr.
Jeff Dunn, who has a strong background and started working with the portfolio in June 2016.

Mr. Tim McClure talked about trading and securities lending. Trading has been relatively stable the past
two quarters with $7.6 billion in securities traded last quarter and $8.2 billion traded two quarters ago.
He noted the Securities Lending Program continues to exceed expected profit goals. In June, the
program netted $2.1 million and the program returned $30.5 million to the fund in 2016.

Mr. Brakebill next discussed key operational and plan initiatives and the outlook for near and long-term
performance for the plan overall. The key items discussed include a transition in the custodian
relationship, a new general consultant contract, and potentially increasing alternative assets. For the
investment outlook, Mr. Brakebill noted the GDP forecast has consistently been revised down the past
few years, 37% of sovereign debt is invested at negative rates, and the Schiller PE shows that stocks are
at the high end of their value range. The election is creating uncertainty and the Federal Reserve
appears to want to continue to raise interest rates, but is waiting on signs of economic strength.

With no more questions or comments, the meeting was adjourned by the Chairman at 3:24pm.



Performance Review
June 2016

Absolute comparison

1 quarter return of 2.3%

1 year return of 2.8% (median fund did 0.3%)
3 year return of 7.4% (median fund did 6.8%)
5 year return of 7.5% (median fund did 6.8%)
7 year return of 9.6% (median fund did 9.6%)

Benchmark (relative) comparison

Qtr return lagged allocation index by 0.1%

1 year return lagged allocation index by 0.8%
3 year return matched allocation index

5 year return beat allocation index by 0.3%

Peer comparison

1 quarter return ranked at 15% (0% = best)
1 year return ranked at 6%

3 year return ranked at 23%

5 year return ranked at 17%

7 year return ranked at 53%

Risk Adjusted Returns (Sharpe Ratio)

The Sharpe ratio measures the amount of return generated per unit of risk
taken.

TCRS beat 79% of peers as measured via the Sharpe ratio for the trailing
3 year period and 87% for the trailing five year period.



Key Initiatives
June 2016

o People

o Recruiting for a Director of Equity

e Process

Verus asset allocation study

International equity manager review and selection
eFront system implementation

Custodial service model transition

Legislative initiatives

Policy, process, and guidelines adjustments

OO0O0OO0OO0OOo

e Portfolio

o Tactical allocation — neutral
o Strategic Allocation



TCRS Asset Allocation

June 2016
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TCRS Domestic Equity

Domestic Equity Portfolio Overview
Michael Keeler, CFA

TCRS North American Equity Funds
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TCRS Domestic Equity

June 2016

Quant Fund
Kushal Gupta, CFA, CAIA
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S&P 500 finished up 2.45% for the second quarter of 2016. The quant fund trailed the benchmark S&P500 during the
quarter. Materials and Energy were the worst performing sectors for the fund, while Staples and Telecom were the best
performing sectors. In general, defensive sectors outperformed in this quarter.

)Also, Value outperformed Growth. The Russell 1000 Value index beat the Russell 1000 Growth index by 1.2% on a total
return basis in June, and by 4.0% in 2Q. Gold and volatility were the winners in both June and 2Q

Currently, the Quant Fund has a projected annualized tracking error of 1.08% and a projected beta of 1.01, both slightly
higher from the last quarter.




TCRS Domestic Equity Large Cap Quant Fund June 2016

Kushal Gupta, CFA, CAIA

Active Bets in Fund vs. S&P500, Grouped by Bet Sizes
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MO Altria Group, Inc. 79 PG Procter & Gamble Company =77
HD Home Depot, Inc. 76 BRK.B  Berkshire Hathaway Inc. Class B =77
AFL Aflac Incorporated 75 PM Philip Morris International Inc. =77
MCD McDonald's Corporation 74 KO Coca-Cola Company -76
TGT Target Corporation 73 \74 Verizon Communications Inc. -74
HON Honeywell International Inc. 70 DIS Walt Disney Company -69
PEP PepsiCo, Inc. 70 MDT Medtronic Plc -67
Cl Cigna Corporation 70 ORCL  Oracle Corporation -62
JPM JPMorgan Chase & Co. 67 GILD Gilead Sciences, Inc. -61
NXPI NXP Semiconductors NV 65 MRK Merck & Co., Inc. -61
AMGN  Amgen Inc. 61 WFC  Wells Fargo & Company -60
PPG PPG Industries, Inc. 61 GE General Electric Company -57
ABBV  AbbVie, Inc. 59 FB Facebook, Inc. Class A -55
LYB LyondellBasell Industries NV 59 AMZN  Amazon.com, Inc. -65
LRCX  Lam Research Corporation 58 AGN Allergan plc -50
GOOGL Alphabet Inc. Class A 56 CvX Chevron Corporation -48
RAI Reynolds American Inc. 54 UTXx United Technologies Corporation -44
DFS Discover Financial Services 54 QCOM  QUALCOMM Incorporated -43
VLO Valero Energy Corporation 53 LLY Eli Lilly and Company -42
LMT Lockheed Martin Corporation 53 UNP Union Pacific Corporation -40




TCRS Domestic Equity June 2016

Large Cap Sector Fund
Roy Wellington, CFA

B Active Percent Exposure
B Sector Weighting Difference
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The Sector Fund is positioned for continued economic growth; this leads to the small overweight to Industrials and
Information Technology and the larger underweight to Financials. The economic growth view was challenged as the
economy struggled in the second quarter of 2016.

The Sector Fund benefitted from the 26% surge in oil prices, a positive for the Energy and a detractor for Chemical
companies within Materials. The deferral of interest rate hikes helped Real Estate companies more than Banks to the
detriment of the Sector Fund. Some high growth and international companies (especially in Information Technology) were
pushed down by the market with the surprise vote by the United Kingdom to exit the European Union.

Southwestern Energy, a natural gas exploration and production company in the best regions of the US, had hunkered down
for the worst part of the energy glut and was in the early stages of resuming gas production. The stock made a strong
recovery from grossly oversold levels and the Sector Fund is near maximum weight. The strongest Real Estate Investment
Trusts were the data center and (cell phone) tower REITs. REITs have a high income component of return which was
favored as sources of bond income became scarce during this prolonged period of low interest rates. The Sector Fund,
expecting economic growth, is tilted more towards Banks.




TCRS Domestic Equity Large Cap Sector Fund June 2016

Roy Wellington, CFA

Active Bets in Fund vs. S&P500, Grouped by Bet Sizes

14.0%
12.0% 116%
10.0%
° 8.5%
2 8.0% 1|
g 6.0%
§ 6.0% R 5.0% -
o %
& 4.0% 3.8% I = am 38%
' ] 30% | 570 3% 2.7% 25%
1.9% i . 1.9%
2.0% 0B = 11% m mml — — L% = —
0.0 |00 0w o [l ﬂ 0.0%
o 3 2 2y 249 24 24 24, 24, 2, 2, 3 8 2y 24 24 24 2, 284 2, 2, 22 &
o wg_ n Q » Q n Q » Q » Q n Q » Q n Q o) el w Q n Q 0w Q 0w Q 0w Q 0w Q n Q 0w Q llj_g' o)
o Qa5 Q Q9 jolye) Q Q9 jolye) jolye) Q Q9 jolye) Q Q9 o o joRye) Q0 joRye) Q0 joRye) joRye) Qo joRye) C\.o o
S 88 88 8RR 88 &8 8% 88 8§ 82 = T 38 83 8% 88 88 8R 88 88 382 =
P 27 8T T RT §T §T FT 3T §7T o o TY §F ¥ FT T g% §F g7 g%
v s £
| °
Number of Individual Stocks in Bet Size Bins
200 238
175
150
§ 125
[
2 104
2 100 |
[
.g
5 75 62 B
=z
50 — [ 35
5 3 o 7 8 9 { 6 3 6 8 3
0 0 0 1 22 2 aa = |_| [ IR g B < Y e IO
g =2 2y Ly 24 24y 24 24, 24, 2, & 8 24 249 24 24 24 24, 245 2, 22 &
Q
S g8 22 22 22 22 22 22 22 22 3§ S 88§ 85 85 &8 &5 &85 &5 &5 &8 8
S 28 29 299 82 893 8o 29 £95 £° o - Q9o L2909 L£0O £0 L9 0O L0 Lo £8 ©°©
T 82 8% 87 RY 8% B8Y 9T 8% 87 % 2% R? 8Y §9¥ 8% 8% R® 8% 8% ¥
[ B N N ] b | ) 2 e ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥t
vl g 2
T =5
Largest Overweights by Stock in Fund Largest Underweights by Stock in Fund
Bps Over Bps
Ticker  Description Index Wt Ticker  Description Under
MU Micron Technology, Inc. 98 INTC Intel Corporation -82
QRVO  Qorvo, Inc. 93 CSCO  Cisco Systems, Inc. -79
AVGO  Broadcom Limited 88 JNJ Johnson & Johnson -78
AAPL  Apple Inc. 87 MSFT  Microsoft Corporation -75
CERN  Cerner Corporation 80 IBM International Business Machines Co -74
SYK Stryker Corporation 79 ORCL  Oracle Corporation -70
SWKS  Skyworks Solutions, Inc. 77 MDT Medtronic Plc -67
ESRX  Express Scripts Holding Company 75 AMGN  Amgen Inc. -63
PFE Pfizer Inc. 75 GILD Gilead Sciences, Inc. -61
NXPI NXP Semiconductors NV 75 V Visa Inc. Class A -55
SYNA  Synaptics Incorporated 74 ABBV  AbbVie, Inc. -55
AMAT  Applied Materials, Inc. 72 MA MasterCard Incorporated Class A -47
AGN Allergan plc 70 QCOM  QUALCOMM Incorporated -43
EQT EQT Corporation 69 BA Boeing Company -43
BCR C. R. Bard, Inc. 65 LLY Eli Lilly and Company -42
SWN Southwestern Energy Company 63 CELG  Celgene Corporation -42
UBNT  Ubiquiti Networks, Inc. 62 BRK.B  Berkshire Hathaway Inc. Class B -41
VMC Vulcan Materials Company 61 CVX Chevron Corporation -40
HON Honeywell International Inc. 61 ACN Accenture Plc -39
LUV Southwest Airlines Co. 58 TXN Texas Instruments Incorporated -35
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TCRS Domestic Equity _ June 2016
Mid Cap Fund

Mike Keeler, CFA
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The Mid Cap Fund trailed the S & P Mid Cap 400 during the period as good stock selection and an
underweight position in the Capital Goods sector as well as an overweight and good stock selection in the
Health Care sector were overwhelmed by the negative effect of poor stock selection in the Diversified
Financials and the Technology sectors. Industry Sector diversification actually added value during the
period, but was more than offset by stock selection difficulties.
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TCRS Domestic Equity Mid Cap Fund June 2016

Mike Keeler, CFA

Active Bets in Fund vs. S&P400, Grouped by Bet Sizes
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Largest Overweights by Stock in Fund Largest Underweights by Stock in Fund
Bps Bps
Ticker  Description Over Ticker  Description Under
il Huntington Ingalls Industries, Inc. 78 ALB Albemarle Corporation -60
WCN  Waste Connections, Inc. 70 RPM RPM International Inc. -45
AFG American Financial Group, Inc. 66 DPZ Domino's Pizza, Inc. -45
FBHS  Fortune Brands Home & Security, | 65 LNT Alliant Energy Corporation -42
CHD Church & Dwight Co., Inc. 65 ULTI Ultimate Software Group, Inc. -41
MASI Masimo Corporation 64 COO Cooper Companies, Inc. -40
NWL Newell Brands Inc 63 CRI Carter's, Inc. -37
WAB Westinghouse Air Brake Technolog 62 SCI Service Corporation International -35
SIGI Selective Insurance Group, Inc. 61 IM Ingram Micro Inc. Class A -35
ALGN  Align Technology, Inc. 59 CASY  Casey's General Stores, Inc. -35
AlZ Assurant, Inc. 57 NVR NVR, Inc. -35
LDOS  Leidos Holdings, Inc. 55 ATR Aptargroup, Inc. -34
NI NiSource Inc. 55 OA Orbital ATK, Inc. -34
ENH Endurance Specialty Holdings Ltd. 54 ATO Atmos Energy Corporation -33
WEX  WEXInc. 52 BMS Bemis Company, Inc. -33
DLX Deluxe Corporation 51 TTC Toro Company -33
ENR Energizer Holdings, Inc. 51 MD MEDNAX, Inc. -32
TSS Total System Services, Inc. 50 RGLD  Royal Gold, Inc. -32
GXP Great Plains Energy Incorporated 50 MDU MDU Resources Group, Inc. -32
ASH Ashland Inc. 49 EGN Energen Corporation -32
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TCRS Domestic Equity ) ) ) June 2016
Passive Domestic Equity Funds

Michael Giggie & Chris Denny

Index Fund vs. S&P 500 | Assets as of June 2016: $4.2B
Monthly Excess Returns
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1 Quarter 1 Year 3 Years Since Inception
Index Fund 2.40% 4.44% 11.86% 7.15%
S&P 500 2.46% 4.00% 11.66% 7.01%
Excess Return -0.06% 0.43% 0.20% 0.14%
Tracking Error 0.12% 0.26% 0.18% 0.20%
Small Cap Fund vs. S&P 600 | Assets as of June 2016: $520M

Monthly Excess Returns
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1 Quarter 1 Year 3 Years Since Inception
Small Cap Fund 3.56% 0.18% 10.27% 14.37%
S&P 600 3.48% -0.03% 10.23% 13.18%
Excess Return 0.08% 0.21% 0.04% 1.19%
Tracking Error 0.02% 0.18% 0.12% 1.95%
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June 2016

Assets as of June 30, 2016 : $1.50B

Canada Fund
Kushal Gupta, CFA, CAIA
Monthly Excess Returns

-
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1.25%
1.12%
0.13%
0.43%

Since Inception

3 Years
1.49%
1.50%
0.00%
0.31%

-4.21%
-4.24%
0.04%
0.27%

1 Year

[ USD Cash Infusion/Raise esmmUSD Market Value

3.78%
3.82%
-0.04%
0.14%

1 Quarter

Market Value & Cash Inflows for the Canada Fund

Canada Fund

SPTSX60 Index
Excess Return

Tracking Error

[}

Il
4

/

$2,000
$1,500

‘ Canada Fund vs. SPTSX60 Index

$500

o
o
Q
—
W

SUOI|IIIN dsSN

$0
-$500

9t-unf
91-1dy
9T1-934
ST-23@
ST-190
ST-8ny
ST-unf
GT-4dy
ST-g°
¥1-22Q
¥T-190
¥1-8ny
yT-unf
yT-4dy
¥1-924
€1-220
€1-190
€1-8ny
€T-unr
€1-4dy
€1-0°4
71-22a
7110
1-8ny
zT-unr
TT-4dy
¢1-9°4
11-22@
TT-190
T1-8ny
TT-unf
11-4dy
11-9°4
01-22@
0T-190
0tT-8ny
ot-unf
0T-1dy

TCRS Domestic Equity
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International Equity

Manager Performance Comparison Period Ending: June 30, 2016
Manager Returns For The Quarter Manager Returns For Five Years

Manager Manager Return ~ Benchmark Benchmark Return Manager Manager Return ~ Benchmark Benchmark Return
American Century -1.54 MSCI EAFE Small Cap -2.60 American Century 8.06 MSCI EAFE Small Cap 484
Baring Asset Mgmt -1.54 MSCI EAFE -1.46 Baring Asset Mgmt 246 MSCI EAFE 1.68
Emerging Market ETF 1.72 MSCI Emg Mkts Net Custom 0.92 Emerging Market ETF MSCI Emg Mkts Net Custom

FIAM -2.83 MSCI EAFE Small Cap -2.60 FIAM 6.36 MSCI EAFE Small Cap 4.84
GE Asset Mgmt -4.64 MSCI Europe -2.69 GE Asset Mgmt 0.80 MSCI Europe 1.02
Marathon -2.81 MSCI EAFE net -1.46 Marathon 492 MSCI EAFE net 1.68
Pacific Indexed Portfolio’ 2.21 MSCI Pacific net 0.87 Pacific Indexed Portfolio’ 2.78 MSCI Pacific net 2.98
PanAgora Asset Mgmt -2.06 MSCI EAFE -1.46 PanAgora Asset Mgmt 3.74 MSCI EAFE 1.68
TT International -1.39 MSCI EAFE -1.46 TT International 3.34 MSCI EAFE 1.68
Walter Scott 3.31 MSCI EAFE net’ -1.46 Walter Scoftt 481 MSCI EAFE net’ 1.68

International Equity Int'l Equity Custom® - International Equity 2.58 Int'l Equity Custom® 0.61

Cumulative and Quarterly Returns vs. Int'l Equity Custom Index

5% T - 30.00%

- 25.00%

- 20.00%

RelativeiRetum

. =i 15.00%
%

i i i i
- T l T % T T
& I
o ., R % ‘Q) N & % o % “@9 Y % <3 s %
- 10.00%
- 5.00%
- L - 0.00%
N (uarterdy Reum —— Cumulative Return
T Effective ez of 3410, internally managed by TCRS stalf. Amundi Pacific terminated.
? Effective 3/1/09. Benchmark iz linked to MSCI Europe Index.
® Effective 1//13, benchmark is 72.22% MSCI EAFE IMI net/ 27.78% MSCI Emerging Mkts net: linked to 100% MSCI IMI net.
77 ! )
Verus7 Tennessee Consolidated Retirement System 52
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June 2016

Emerging Markets ETF Fund

TCRS International Equity

Kushal Gupta, CFA, CAIA

2016: $1.958B

Assets as of June 30,

Market Value & Cash Inflows for the EM ETF Fund

[ USD Cash Infusion/Raise ess»USD Cumulative
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TCRS Fixed Income Portfolio Performance Summary June 2016
Thomas Kim, CFA

Value (Yield Book) Portfolio Benchmark Active

Portfolio ($MMs) Return Return Return
T CRS Domestic Fixed Income Composite $11,321 4.11 4.03 0.07
Corporate Portfolio $3,501 5.41 5.67 (0.26)
Government One To Five Years $2,043 5.58 5.02 0.55
Government Five Plus Years $2,043 5.12 5.02 0.10
Mortgage Portfolio $3,454 1.27 1.07 0.20
TCRS Inflation Protected Securities $2,123 1.85 1.84 0.01

TCRS Fixed Income Returns (%) Q2 2016

(o))
I

& ol
I

@Portfolio
@Benchmark

2 - dActive
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TCRS Fixed Income Portfolio Characteristics June 2016
Domestic Fixed Income Thomas Kim, CFA

We are close to the benchmark duration due to our expected economic outlook

Portfolio Characteristics

16
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wd. Avg. Life  Wd. Avg. Life  Yieldto Maturity Yieldto Maturty =~ Avg Coupon Avg Coupon Eff Dur. TCRS Eff Dur.INDEX
TCRS INDEX TCRS INDEX TCRS INDEX
TCRS Quality: Aa2/AA-
) INDEX Quality: Aal/AA-
BPrevious Quarter B CurrentQuarter

The Yield Curve flattened
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TCRS Fixed Income

Curve Positioning June 2016
Domestic Fixed Income Thomas Kim, CFA
Curve positioning reflects our view that the curve will most likely continue to flatten
Dollar Value of a 1 basis point dow n-move per key rate ATeRS
@LPF Index
4,500,000.00 1
4,000,000.00 1
3,500,000.00 A
3,000,000.00 T
2,500,000.00 1
2,000,000.00 1
1,500,000.00 A
1,000,000.00 A
500,000.00 A
2Years 5Years 10 Years 20 Years 30 Years
10-Year Yield and
Yield Curve Slope
24 1.30
R
2.2 T ;l‘|'l\__ N T 1.20
.V'|I |\‘ ‘
N A
2.0 VA '.'
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' v ‘b'“""‘-'l Y . -
lvo -.“ |I
f Ve T 0.90
14 T 7
Yield Differential between most recent 1
1.2 10 Year and 2 Year Treasury Notes |1 080
1:2016 2:2016 4:2016 5:2016 6:2016
10-Year Yield (LeftAxis) =00 e=e———e 10-2 Spread (Right Axis)

source: Bloomberg

19



TCRS Fixed Income Portfolio Allocation by Sector June 2016

Domestic Fixed Income Thomas Kim, CFA

Credit Spreads continued to tighten during the quarter. Our credit portfolio
underperformed due to lower credit quality risk moving faster than we were willing
to add it to the portfolio, leaving us with a more conservative bias.

Sector Allocation v. Index
(% market value)

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Treasury / 24.9%
Agency 40.0%
Credit 35.9%
30.0%
0
Mortgage 31.1%
30.0%
0,
ABS I2.8A>
0.0%
1.8%
CMBS ]
OO% mTCRS mCitiLPF
Spread to Treasuries by Asset Class
(in basis points, index data)
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TCRS Fixed Income Allocation by Credit Quality June 2016
Thomas Kim, CFA
Credit Spreads continued to tighten during the quarter
Despite an overweight in BBB, the credit portfolio underperformed
because of an emphasis on high quality BBB assets.

Domestic Fixed Income

Credit Allocationv. Index

(% market value) OAS by Credit Allocation

1
, 512
70% A o TCRS Credit 500 i
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5206 400 4
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116 100
100 4
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source: Yield Book
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TCRS Fixed Income Allocation by Credit Sector June 2016

Domestic Fixed Income Thomas Kim, CFA

Top 5 Credit Holdings (by Market Value) MktVal % MktVal
CITIGROUP INC 41,232 1.2
NEW YORK N'Y CITY MUN WTR FIN 40,196 1.2
METROPOLITAN GOVT NASHVILLE & 39,037 1.1
CVS CORP 31,499 0.9
AT&T INC 30,928 0.9
Top 5 Credit Holdings (by Dollar Duration) DV01 % DV01
NEW YORK N Y CITY MUN WTR FIN 64,499 1.7%
AT&T INC 51,026 1.3%
METROPOLITAN GOVT NASHVILLE & 48,948 1.3%
J.P. MORGAN & CO INC 44,216 1.2%
AMAZON.COM INC 41,328 1.1%

Sector Allocation v. Index
(% market value)

0% 5% 10% 15% 20% 25% 30% 35% 40%
Financials 28%
22%
Consumer 23%

24%

Energy
Communication
Transportation
Electric

Capital Goods

Basic Industry

aTCRS CORPORATE mCiti LPF Credit
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TCRS Fixed Income Securitized Product Breakdown June 2016
Domestic Fixed Income Thomas Kim, CFA
TCRS CITI
Market Value .
0,
(3MM - Yield Book) % of portfolio Differenc

Agency Mortgage Backed Securities $3,364,990 29.72 30.0 -0.3

GNMA

15-Yr $18,266 0.16 0.2 0.0

30-Yr $1,052,646 9.30 8.2 11

FNMA

10-, 15- & 20-Yr $267,240 2.36 3.0 -0.6

30-Yr $1,013,423 8.95 10.5 -1.5

FHLM

15-Yr $123,781 1.09 1.9 -0.8

30-Yr $889,634 7.86 6.3 1.6
Commercial Mortgage Backed Securities $198,944 1.76 0.0 1.8
CMO and Non Agency Passthroughs $297,926 2.63 0.0 2.6
Asset Backed Securities $335,644 2.96 0.0 3.0

Total Securitized Product $4,197,504 371 300 7.1

Percent of Securitized Product
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TCRS Fixed Income

Inflation Protected Fixed Income

Inflation Hedged Portfolio
Thomas Kim, CFA

June 2016

Portfolio Value (Yield Book):

$2,122,963,693

Portfolio Return: 1.85%
Citigroup ILSI Index: 1.84%
Active Return: 0.01%

% Market Value by Duration

18

17

16

15

14

13

12

11

1.0

TCRS CITI Difference
0-2 15.0 14.9 0.1%
2-4 22.3 26.9 -4.6%
4-6 33.8 27.7 6.1%
6-8 13.3 15.7 -2.4%
8-10 1.4 0.8 0.6%
10+ 14.1 13.9 0.2%
TIPS Breakevens* vs. Nominal Treasury Yields TIPS Real Yields
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Y
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* The "breakeven" rate is the expected rate of inflation at which investment in TIPS yield the same return
as investment in Treasuries
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TCRS Real Estate
JP Rachmaninoff

Real Estate Diversification

June 2016

TCRS By Property Type

Other
5%

Industrial
11%

Office
33%

Retail
18%

Retail
24%

Apts.
33%

Millions
$3,400

Industrial
14%

Market Value

NPI By Property Type

Office
37%

Apts.
25%

$3,229

$3,300
$3,200 -
$3,100
$3,000 -
$2,900 A
$2,800 -
$2,700
$2,600 -
$2,500 A
$2,400
$2,300 -

$3,119

9/30/2015 12/31/2015

Occupancy

$3,174

3/31/2016

$3,234

6/30/2016

99.0% -
97.0% -
95.0%
93.0%
91.0%
89.0%
87.0%
85.0%

Office

Apts.

95.7%

Retail

Industrial

OTCRS Leasing Level

*Occupancy data does not include non-core investments.

The NPI is the National Property Index of the National Council of Real Estate Investment

Fiduciaries (the index used for US core properties).
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TCRS Real Estate

Real Estate Portfolio Returns
JP Rachmaninoff

June 2016

0, _
4.50% 4.02%
4.00%
3.50%
3.00%
2.50%
2.00%
1.50%
1.00%
0.50%
0.00%
9/30/2015 12/31/2015 3/31/2016 6/30/2016
‘ @ Income ® Appr/(Depr) ‘
All returns shown above are reported one quarter in arrears
Budgeted Annual Income Return for calendar year 2016 (excluding funds) 5.15%
14.00%
12.62%
o | 11.84% 12.05% 11.91% 11.93%
12.00% 11.25%
10.00% -
8.00% 7.61%
6.21%
6.00% -
4.00% -
2.00% -
0.00% - ‘ ‘ ‘ ‘ ‘ ‘ :
TCRS1Yr. NCREIF1Yr. TCRS3Yr. NCREIF3Yr. TCRS5Yr. NCREIF5Yr. TCRS 10 Yr. NCREIF 10 Yr.
O |Income @ Appr/(Depr) ‘

All returns shown above are reported one quarter in arrears
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Daniel Crews, CFA CAIA

We have finalized our fiscal 4Q2016 results (the period ending 3/31/16), and are pleased to report
that the program continues to demonstrate positive performance.

PORTFOLIO BENCHMARK

AS OF MARCH 31, 2016 1YEAR 3 YEAR 5 YEAR INCE:':'II\IC::NE

Portfolio 0.8% 10.3% 16.2% 15.0% 15.0% 1.3x
S&P 500 (+ 300 bps) 2.1% 4.8% 14.8% 14.6% 16.2% N/A
S&P 500 (+ 300 bps) Long-Nickels PME 2.1% 5.3% 12.4% 13.6% 14.0% N/A
Value Added” -1.3% 5.0% 3.8% 1.4% 0.9% N/A

PEER BENCHMARK

SINCE
AS OF MARCH 31, 2016 1QTR 1 YEAR 3 YEAR 5 YEAR INCEPTION TVPI
Portfolio 0.8% 10.3% 16.2% 15.0% 15.0% 1.3x
Cambridge Associates’ 1.3% 7.6% 12.5% 12.2% 12.4% 1.3x
Value Added -0.5% 2.7% 3.7% 2.8% 2.6% 0.0x

! Data is dollar-weighted Long-Nickels calculation of monthly changes in the S&P 500 total returns index plus 300 basis points. Please refer to
Exhibit VIl for more information related to the Long-Nickels calculation.

’Compares Portfolio IRRs with S&F 500 (+ 300 bps) Long-Nickels IRRs.

: Cambridge Associates Pooled IRR: Inclusive of all Buyout, Distressed, Private Equity Energy, Secondary, Upstream Energy & Royalties, and
Venture Capital private equity funds with geographies of Global, North America, or Europe as of March 31, 2016.

The following chart shows the total exposure to each strategy based on valuations and unfunded
commitments through the end of March 2016. By total exposure, the portfolio is very close to our
target weights for each segment of the portfolio. By Fair Market Value, a divergence is evident
between Buyouts and Venture. However, as Venture Capital valuations decline and buyout firms
accelerate activity, these weights are moving back in the direction of long-term strategy targets.

Natural
Natural

Secondaries
9.5%

Buyout

39.5% Buyout

42.6%

Venture
Capital
27.5%

Fair Market Value Total Exposure
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Daniel Crews, CFA CAIA

Manager selection continues to add incremental value to the portfolio, as the proportion of seasoned
funds in the portfolio in the 1% and 2" performance quartiles are significantly above 50%.

Quartile Ranking Distribution
Cambridge Associates IRR Quartile Distribution as of March 31, 2016
Excludes Vintage Year 2014 and Newer

Total Portfolio
(28) 11 (39%) 8 (29%) 5 (18%) 4 (14%)

North America

(22) 10 (45%) 6 (27%) 3 (14%) 3 (14%)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
W 1st Quartile 2nd Quartile ® 3rd Quartile W 4th Quartile

The next chart shows the overall size and growth of the TCRS portfolio in terms of cumulative
commitments, unfunded commitments, and net asset value.

TCRS Private Equity Portfolio Size
($millions)
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Daniel Crews, CFA CAIA

The chart below illustrates the net asset value of each subcategory since the program’s inception. As
expected, NAVs have accelerated significantly as the portfolio begins to reflect gains from early
commitments. One notable exception is that Venture Capital valuations have plateaued.

Net Asset Values
($millions)
$1,600
e \fenture
$1,400 —— ,
$1200 Buyout /
$1,000 | Special Sits. /
SSOO || e Nat Rscs /
$600 Overall /
$400 —— Secondaries / _—
$200 _///’j_/_/
S0 = — —_— —_——— —
& @ S N> NV SRR R AR
NN RN '\\ N '\\ N '\\ o NV A SV A
& o (o\% A (o\n) O o & o & o & o

Staff continues to pursue implementation of eFront, a Contact Resource Management (CRM)
software program, and focus on pipeline and monitoring activities.

A key project underway is the development of a robust and systematic framework for dealing with
any funds that experience unexpected negative issues.
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Tennessee Consolidated Retirement System
Strategic Lending Portfolio
Fiscal Q4 2016 Update
Jeffrey Dunn, CFA

As of the 30™ of June, TCRS has committed approximately $2.4 billion with $1.5
billion being invested in eight larger separate accounts and nine co-mingled funds.
The eight separate accounts amount to $1.8 billion of the allocation and can be
cancelled on short notice and approximately $600 million is committed to the other
nine, less liquid, lock-up vehicles.

SL - High “ield Bonds
E.3%

SL - Lewveraged Loans
G.2%

SL — Opportunistic Ligquid
29%

SL - Private Debt

A59%, SL — Opportunistic Niquid

10%

5L - Real Estate Dekbt
4 .9%

Market Outlook

During the fiscal fourth quarter of 2016, the liquid U.S. below-investment grade
market continued to rally from the trough made in early February as the oil and
commodity sell-off arrested and prices have begun to stabilize. Other than a brief
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pause around the British referendum to leave the European Union, markets
continue their risk-on posture started in mid-February. The Barclays High Yield
Bond Index returned 5.5% and the Credit Suisse Leveraged Loan Index returned
2.9% during the quarter. For the first half calendar year 2016, the bond index
returned 9.1% and the loan index returned 4.5%. The relative outperformance of
bonds was driven by the stabilization of energy and commodity prices leading to a
risk-on environment while loans typically exhibit less exposure to changing credit
conditions. The Strategic Lending benchmark (50/50) underperformed the Barclays
Long TIPS Index by 0.5% in the first half calendar 2016 and outperformed the
Long TIPS Index by 2.5% in the quarter.

During the fiscal fourth quarter, the U.S. below investment grade credit markets
experienced a continued rebound with a more robust new issue calendar and fund
inflows. While lower quality issuances were harder to price, the top tier of the non-
investment grade spectrum has experienced a marked improvement in funding
conditions since the prior quarter. Default rates remain low for those issues
unrelated to mining and energy; however, defaults continue to rise for commodity-
related companies with oil prices remaining at roughly half of what they were in
2014,

With respect to the private debt market, it appears that some originators were able
to take advantage of the dislocation in the liquid markets while others are patient as
credit spreads have been recovering rapidly. While less obvious now after the
recent rally, staff still believes liquid markets should post a more attractive risk-
adjusted return than the illiquid markets for the remainder of calendar 2016.

Recent Developments

During the fiscal fourth quarter, new staff was hired and there were no new
Investments approved. At this time, staff continues to favor loans over bonds,
senior over junior debt, and liquid over illiquid investments.

Future Activity

Recently, staff has focused more on new software program implementation, and
three new potential investments. Additionally, staff continues to focus on portfolio
monitoring, process, procedures, internal investment capabilities, and other key
program initiatives.
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TCRS Equity Derivative Report

Domestic Stock Index Futures
Roy Wellington, CFA

No Activity

34



TCRS Currency Derivative Report

Currency Forwards Activity
Albert Chang

2016 4th Quarter Activity

NO ACTIVITY
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TCRS MORTGAGE PORTFOLIO

END OF QUARTER MORTGAGE TBA POSITIONS

Albert Chang
PRICE PAR MARKET SETTLE FIRM
($milion)  ($million)
15yr FNMA 2.5 103.41 30 31.02 JuL BARC
15yr FNMA 2.5 103.41 20 20.68 JuL C
15yr FNMA 3.0 104.81 15 15.72 JuL WFC
30yr FNMA 3.0 103.63 20 20.73 JuL BARC
30yr FGLMC 3.0 103.50 47 48.65 JuL C
30yr FGLMC 3.5 105.38 5 5.27 JuL BARC
30yr GNMA 11 3.0 104.41 27 28.19 JuL BAML
30yr GNMA 11 3.0 104.41 45 46.98 JuL CSFB
30yr GNMA 11 3.0 104.41 30 31.32 JuL DCM
30yr GNMA 11 3.0 104.41 40 41.76 JuL JPM
30yr GNMA 11 3.0 104.41 15.5 16.18 JuL NOM
30yr GNMA 11 3.5 106.03 5 5.30 JuL WFC
30yr GNMA 11 4.0 106.88 20 21.38 JuL WFC
Total 320 333
By Firm ($million)

BAML 28.19

BARC 57.02

C 69.33

CSFB 46.98

DCM 31.32

JPM 41.76

NOM 16.18

WFC 42.40

Total 333.18
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Trading — TCRS’s Equity Trading Group transacted approximately 157 million shares
and $8.7 billion of notional value during the time period from April 1, 2016 to June 30,
2016. When compared with the previous three month period (January 1 to March 31),
these numbers illustrate a 10% decrease in shares volume quarter over quarter (157
million shares vs 174 million shares).

Total commission dollars during this time period were approximately $1.83 million.
This represents a 15% decrease from the prior three month period (approximately $2.16
million), and a 17% decrease year over year when compared to the prior year’s quarter
(approximately $2.2 million). The continued focus on reduced rate quality execution has
driven alpha generating commission trends over the past year.

The TCRS broker trading partner count for the quarter ticked slightly higher to 28
counterparties (up from 26 in the previous quarter), and we continue to evaluate broker
performance on a daily basis. The work with Abel Noser’s Transaction Cost Analysis
group helps to verify the trading desk’s analysis with hard data on broker performance.
Staff continues to use both internal and external statistics to validate quarterly broker
commission percentage allocations.

Operations — Operations supports the Treasury Managed Fund and the additional
responsibilities associated with the program, such as the reconciliation process that is
critical to the accuracy of the daily operation. Additionally, State Street Bank, the TCRS
custodian, is in the process of converting the service model for TCRS to an enhanced
service model referred to as EAOS. Operations staff has been working closely with
personnel from State Street to convert the various aspects of daily operations to the new
model. While this has been a time-consuming task, the end result should be a more
efficient model that enhances the overall satisfaction with the custodial relationship.

Securities Lending — The TCRS securities lending program has been using Deutsche
Bank as its securities lending agent since January 30, 2014 (over 30 months). As of June
30, 2016, TCRS earnings since inception totaled $64.8 million ($6.7 million of that was
earned 2" quarter 2016). All cash collateral continues to be invested in indemnified
repurchase agreements.

The average on loan balance since inception was $5.4 billion with a spread of 55 bps.
The average on loan balance for Q2 2016 was $6.8 billion with spread of 45 bps. The
largest earnings contributor since inception was Domestic Equities making up 43% of
the total (42% as well for Q2 2016) followed by Emerging Market Equities 27% (14%
Q2 2016), Fixed Income 22% (30% Q2 2016), and International Equities 8% (14% Q2
2016).
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With regards to balances in the 2™ Quarter 2016, the top 5 borrowing counterparties
were Morgan Stanley (representing 13.2% of the total on loan balance), HSBC (11.6%),
JP Morgan (9.6%), Goldman Sachs (9.2%) and Citigroup (8.2%).

June 2016

Jan 1, 2014 - Jun 30, 2016

Jan 1, 2016 - Mar 31, 2016

Apr 1, 2016 - Jun 30, 2016

TCRS Earnings $ 64.8M 7.6M 6.7M
Lending 31.1M 3.1M 2.0M
Reinvest 33.7M 4.5M 4.7M
Avg On Loan 5.4B 6.4B 6.8B
Spread 55 BPS 52 BPS 45 BPS
Domestic Equities 43% 45% 42%
Emerging Market Equities 271% 25% 14%
Fixed Income 22% 24% 30%

International Equities

8%

6%

14%
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Commissioned Dollar Report

Bloomberg

Factset

TheYield Book

Standard & Poor's

Able Noser

Stock Exchanges

Ned Davis Research

Credit Sights

Dow Jones Information Service
Glass, Lewis & Co.
TradeWeb

Green Street Advisors
Empirical Research Partners
Capital Economics

Barclays Point

Deutsche Borse
NASIO-PFDE

MSCI Global Index Monitor
Grant's Interest Observer

Thomson Reuterrs

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000

800,000

36,182
35,000 1 Payments
HCSA
31,402 .
™ Estimated
28,750
Accrued 6/30/2016 $ 318,877
25,000
Client Comm Agreement
4/1/2016-6/30/2016
18,612 Bloomberg Finance LP $ 173,911
Factset $ 151,079
Able Noser $ 16,250
5,979 Thompson Reseach Group $ 12,000
Security Capital $ 6.000
4.300 Capital One Securities $ 3,000
! Vertical Research Partners $ 3.000
Paid in Q2 2016 $ 365,240
4,750
Balance 6/30/2016 $ 250,771
4,571
2,125
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