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4th quarter summary

THE ECONOMIC CLIMATE

— U.S. real GDP growth reached 3.0% in Q3, supported by
fiscal stimulus which is more or less expected to fade in
2019. Growth is forecast to moderate in the U.S,, in-line
with the rest of the developed world.

— The U.S. and China ended their most recent round of trade
negotiations during the first week of January. China
indicated willingness to purchase more American
agricultural goods, energy, and other manufactured
goods, but little progress is evident overall.

PORTFOLIO IMPACTS

— The Federal Reserve raised the fed funds rate by 0.25% to a
range of 2.25%-2.50%. Market expectations for future rate
hikes changed dramatically in December. As of year-end,
the fed funds futures market is pricing in zero hikes for
2019, and a rate cut for 2020.

— Emerging markets were the top equity performer in Q4, as
these markets (MSCI EM -7.5%) experienced much less
pain than developed markets (S&P 500 -13.5%, MSCI EAFE
-12.5%) during the equity sell-off. Currencies stabilized in
Q4 (JPMorgan EM Currency Index +0.2%) and emerging
market crises concerns faded from the news headlines.

THE INVESTMENT CLIMATE

— The U.S. equity market experienced a fairly significant
peak-to-trough drawdown in Q4 (S&P 500 -19.8%, Russell
1000 -20.1%), along with global equity markets. Equity
corrections of this size have historically occurred roughly
once per cycle.

— After reaching a cyclical high of 3.2% in November, the 10-

year U.S. Treasury yield fell sharply to end the year at 2.7%.

Much of this drop was due to falling inflation expectations
as energy prices trended down.

— The House of Commons in British Parliament
overwhelmingly rejected Theresa May’s Brexit deal that
had been approved by the European Union. The details
surrounding the terms of Great Britain’s exit remain
uncertain ahead of the March 30% deadline.

ASSET ALLOCATION ISSUES

— Diversification has been particularly painful in recent years
as most asset classes failed to keep up with a domestic
60/40 portfolio. U.S. performance exceptionalism reversed
in Q4 as U.S. equities underperformed.

— Economic conditions around the world have weakened.
This trend has been broad-based, from industrial
production, to business sentiment, to corporate earnings
expectations.

Economic
conditions
displayed a
weaker trend
1 Q4

A neutral risk
stance may be
appropriate in
today’s
environment
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U.S. economics summary

— Real GDP growth reached 3.0% YoY
(3.4% quarterly annualized rate) in
the third quarter, the fastest pace
of growth in more than three
years. Consumers drove growth
after bouncing back from a
spending slowdown in Q1.

— The U.S. and China ended the
recent round of trade negotiations
during the first week of January.
The U.S. noted China’s willingness
to purchase more American
agricultural goods, energy, and
other manufactured goods, but
little progress is evident overall.

— U.S. inflation remained near the
Federal Reserve’s 2.0% target.
Headline U.S. inflation fell from
2.3% to 1.9% over the quarter,
driven by lower oil prices. U.S. core
CPl remained at 2.2%. Moderate
inflation has likely contributed to
the willingness of the Fed to keep
on course with rate hikes.

— The labor market remained a bright

spot in the U.S. economy. On
average, nonfarm payrolls
increased by 254,000 per month
during the quarter, well above the
expansion average of 201,000.

The headline U-3 unemployment
rate rose from 3.7% to 3.9%, in
part due to an increase in labor
force participation.

Fiscal stimulus continued to
support growth, although the
impacts will likely subside in the
first half of 2019. Stimulus may be
masking a slowdown in the
economy, which would be
directionally in line with the rest of
the developed world.

The Federal Reserve hiked the
target range for its benchmark
interest rate by 25 basis points to a
new range of 2.25% - 2.50%.
Consistent with expectations for a
“dovish hike”, central bank officials
re-rated hike expectations in 2019
from three to two.

Most Recent

12 Months Prior

GDP (YoY)

Inflation
(CPI YoY, Core)

Expected Inflation
(5yr-5yr forward)

Fed Funds Target
Range

10 Year Rate

U-3 Unemployment

U-6 Unemployment

3.0%
9/30/18

2.2%
12/31/18

1.8%
12/31/18

2.25-2.50%
12/31/18

2.7%
12/31/18

3.9%
12/31/18

7.6%
12/31/18

2.3%
9/30/17

1.8%
12/31/17

2.0%
12/31/17

1.25-1.50%
12/31/17

2.4%
12/31/17

4.1%
12/31/17

8.1%
12/31/17
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International economics summary

— QOutside of the U.S., economic
growth has slowed in recent
quarters, most notably in Europe
and Japan. Developed real GDP
growth is expected to slow from
2.2% in 2018 to 2.0% in 2019,
according to the World Bank.

— The U.S. and China ended the
recent round of trade negotiations
during the first week of January.
Officials continue to work towards
an agreement, though little
progress is been demonstrated thus
far. On March 2", U.S. tariffs are
scheduled to increase from 10% to
25% on $200 billion of Chinese
imports.

— China’s Purchasing Managers’ Index
(PMI) fell to 49.7 in December. An
index reading of 50 indicates
economic expansion while a
reading below 50 indicates
contraction. This reading is in line
with a string of weak economic
data coming out of China.

— The House of Commons in British

Parliament overwhelmingly
rejected Theresa May’s Brexit deal
that had been approved by the
European Union. The details
surrounding the terms of Great
Britain’s exit remain uncertain
ahead of the March 30t deadline.
Potential resolutions include
renegotiating a deal with the EU,
leaving without a deal, or delaying
the exit deadline.

— The U.S. dollar appreciated by 1.9%

during the quarter on a trade-
weighted basis. A slowing U.S.
economy would likely put downside
pressure on the dollar, which has
been boosted recently by U.S.
economic exceptionalism.

GDP Inflation
Area (Real, YoY) (CPI, YoY) Unemployment
United States 3.0% 2.2% 3.9%
9/30/18 11/30/18 12/31/18
1.6% 1.8% 8.1%
Eurozone 9/30/18 11/30/18 10/31/18
Japan 0.0% 0.8% 2.5%
9/30/18 11/30/18 11/30/18
BRICS 5.6% 2.4% 5.4%
Nations 9/30/18 12/31/18 9/30/18
: 1.3% 4.1% 11.7%
Brazil 9/30/18 11/30/18 12/31/18
Rlssia 1.5% 4.3% 4.8%
9/30/18 12/31/18 11/30/18
India 7.1% 2.3% 8.8%
9/30/18 11/30/18 12/31/17
i 6.5% 2.2% 3.8%
9/30/18 11/30/18 9/30/18
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Market Indices Review

Period Ending: December 31, 2018

Name Last 3 Months  Last 6 Months 1Yr 2Yrs 3Yrs 5Yrs 7Yrs 10 Yrs
US Equity
Russell 3000 -14.3 -8.2 5.2 7.1 9.0 7.9 12.5 13.2
S&P 500 -135 6.9 4.4 79 9.3 8.5 12.7 13.1
Russell 1000 -13.8 -14 4.8 76 9.1 8.2 12.6 13.3
Russell 1000 Growth -15.9 8.2 -1.5 13.2 11.1 10.4 14.1 15.3
Russell 1000 Value 1.7 6.7 8.3 2.1 7.0 5.9 11.0 11.2
Russell MidCap -15.4 -11.1 9.1 38 7.0 6.3 11.5 14.0
Russell 2000 -20.2 -17.3 -11.0 1.0 74 44 10.4 12.0
Russell 2000 Growth 21.7 -17.3 9.3 51 7.2 5.1 11.3 13.5
Russell 2000 Value -18.7 174 -12.9 -3.1 74 3.6 9.6 104
International Equity
MSCI ACWI -12.8 9.0 9.4 6.0 6.6 4.3 8.4 9.5
MSCI World ex USA -12.8 -11.6 -141 3.3 3.1 0.3 53 6.2
MSCI EAFE -12.5 114 -13.8 38 29 0.5 5.8 6.3
MSCI Emerging Markets -71.5 -8.5 -14.6 8.3 9.2 1.6 3.2 8.0
Fixed Income
91 Day T-Bills 0.5 1.0 1.9 14 1.0 0.6 0.5 0.4
BBgBarc US Aggregate TR 1.6 1.7 0.0 1.8 2.1 25 2.1 35
BBgBarc US Govt/Credit TR 1.5 15 04 1.8 2.2 25 2.1 35
BBgBarc US Municipal TR 1.7 1.5 1.3 3.3 23 3.8 3.3 49
BBgBarc US High Yield TR 4.5 2.2 2.1 26 7.2 38 6.0 11.1
FTSE WGBI TR 1.8 0.1 0.8 3.2 2.7 0.8 0.2 1.5
FTSE WGBI ex US TR 1.3 0.9 -1.8 41 33 0.3 0.3 1.3
Real Estate
FTSE NAREIT All REIT 6.1 5.5 4.4 22 45 8.2 9.1 124
NCREIF Property Index 14 3.1 6.7 6.8 7.2 9.3 9.7 75
Alternatives
HFRI Fund of Funds Composite Index 5.0 -4.8 4.1 1.7 1.3 1.4 29 3.1
Inflation
Consumer Price Index -0.5 0.3 1.9 2.0 2.0 15 1.5 1.8
777 ! )
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Tennessee Consolidated Retirement System
Asset Allocation Analysis

Period Ending: December 31, 2018

Actual $ Actual %
Total US Equity 14,781,119,777 31.2%
Canada 879,459,092 1.9%
) Int'l Developed Mkts Equity 5,943,238,556 12.6%
'”ﬂat'ﬂno';}oedged Re%' f;:ate Int| Emerging Mkts Equity 1,895,714,304 4.0%
' . Private Equity US Fixed Income 12,887,554,047 27.2%
6.4% Inflation Hedged 467,456,952 1.0%
Real Estate 4,302,658,815 9.1%
' Strategic Lending Portfolio Private Equity 3,020,968,617 6.4%
US Fixed Income 57% Strategic Lending Portfolio 2,687,653,151 5.7%
27.2% Short Term 441,994,245 0.9%
Short Term TOTAL 47,307,817,646 100.0%
0.9%
TARGET ACTUAL DIFF
Total US Equity 31.0% 31.2% 0.2%
Canada 2.0% 1.9% -0.1%
Int'l Developed Mkts Equity 13.0% 12.6% -0.4%
Int'l Emerging Mkts Equity 4.0% 4.0% 0.0%
Intl Emerging Mkts Equity US Fixed Income 25.0% 21.2% 2.2%
4.0% Inflation Hedged 0.0% 1.0% 1.0%
T Real Estate 10.0% 91%  -0.9%
2 Private Equity 7.0% 6.4% -0.6%
Int| Developed Mkts Equity Strategic Lending Portfolio 7.0% 57%  -1.3%
12.6% Short Term 1.0% 0.9% -0.1%
Canada
1.9% 09/3018 1213118 DIFF
Total US Equity 32.8% 31.2% -1.5%
Canada 2.0% 1.9% -0.2%
Int'l Developed Mkts Equity 13.5% 12.6% -1.0%
Int'l Emerging Mkts Equity 4.0% 4.0% 0.0%
US Fixed Income 26.3% 27.2% 1.0%
Inflation Hedged 2.4% 1.0% -1.4%
Real Estate 8.4% 9.1% 0.7%
Private Equity 5.3% 6.4% 1.1%
Strategic Lending Portfolio 51% 5.7% 0.6%
Short Term 0.2% 0.9% 0.7%
777 | i
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Total Fund

Performance Summary Period Ending: December 31, 2018
3 (IE,QS Rank Fiscal Y(-J,B Rank 1(0}2 ; Rank 3 22/3 Rank S (Yo/:s), Rank 10 (Yo/:S)‘ Rank
Total Fund -6.14 30 -3.60 ] -3.14 35 6.71 30 5.73 18 8.43 61
Policy Index” -5.68 19 -2.91 11 -2.48 26 7.19 18 5.88 10 8.63 47

Excess Return -0.46 -0.69 -0.66 -0.48 0.15 -0.20
Allocation Index 2 -5.97 21 -3.28 14 -3.22 36 6.87 25 5.64 24 8.33 65

InvestorForce Public DB > $1B Gross Median -6.88 -4.70 -3.64 6.36 4.89 8.61
North American Equity - -
N.A. Equity Custom 3 -13.95 - -8.21 - -6.10 - 9.06 - 7.36 - - -

Excess Return -0.70 -1.02 -0.91 -0.86 -0.50

US Equity -14.71 49 -9.00 48 -6.48 62 8.11 70 7.49 42 12.59 69
US Equity Custom 4 -13.97 23 -7.65 15 -4.96 25 9.17 22 8.25 10 13.20 38

Excess Return -0.74 -1.35 -1.52 -1.06 -0.76 -0.61

InvestorForce All DB US Eq Gross Median -14.76 -9.10 -5.90 8.67 7.32 12.96
Index -13.59 45 -6.89 38 -4.40 44 9.26 38 8.56 35 13.16 45
S&P 500 -13.52 44 -6.85 38 -4.38 44 9.26 38 8.49 36 13.12 47

Excess Return -0.07 -0.04 -0.02 0.00 0.07 0.04

eV US Large Cap Equity Gross Median -13.92 -7.88 -5.15 8.54 7.81 12.99
Large Quant -14.26 55 -7.65 48 -6.56 63 7.31 73 6.74 69 11.87 76
S&P 500 -13.52 44 -6.85 38 -4.38 44 9.26 38 8.49 36 13.12 47

Excess Return -0.74 -0.80 -2.18 -1.95 -1.75 -1.25

eV US Large Cap Equity Gross Median -13.92 -7.88 -5.15 8.54 7.81 12.99
Sector -14.97 67 -9.60 73 -7.05 66 8.14 59 7.94 48 12.68 58
S&P 500 -13.52 44 -6.85 38 -4.38 44 9.26 38 8.49 36 13.12 47

Excess Return -1.45 -2.75 -2.67 -1.12 -0.55 -0.44

eV US Large Cap Equity Gross Median -13.92 -7.88 -5.15 8.54 7.81 12.99
Mid Cap® -16.71 53 -14.39 74 -12.05 65 7.22 46 6.26 48 13.41 68
S&P MidCap 400 S -17.28 62 -14.08 71 -11.08 58 7.66 41 6.03 53 13.68 62

Excess Return 0.57 -0.31 -0.97 -0.44 0.23 -0.27

eV US Mid Cap Equity Gross Median -16.59 -12.08 -9.70 7.00 6.09 14.15

1 Effective 1/1/17, Policy Index is 31% S&P 1500/ 2% S&P TSX 60/ 13% MSCI EAFE IMI net/ 4% MSCI Emerging Markets net/ 25% FTSE LPF/ 10% NCREIF 1Q Lag/ 7% S&P 500 + 3% 1Q Lag// 7% Strategic Lending/ 1% 91 Day T-Bill.
2 Effective 10/1/18, Total Fund Allocation Index is 32.04% S&P 1500/ 2.07% S&P TSX 60/ 13.44% MSCI EAFE IMI net/ 4.13% MSCI Emerging Markets net/ 26.60% FTSE LPF/ 1.94% FTSE TIPS/ 8.40% NCREIF 1Q Lag/
5.32% S&P 500 + 3% 1Q Lag/ 5.06% Strategic Lending/ 1% 91 Day T-Bill.
3 Effective 1/1/13, benchmark is 89.19% S&P 1500/ 10.81% S&P TSX 60; linked to 87.5% S&P 1500/ 12.5% S&P TSX 60 Index.
4 Effective 7/1/04, benchmark is S&P 1500.
5 Effective 7/1/08, strategy was changed from SMID Cap. Benchmark is linked to 100% S&P 100 Index.

e
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Total Fund

Performance Summary Period Ending: December 31, 2018
3 (Ilﬂf; Rank Fiscal Y(-],-A)D) Rank 1(0}2 ; Rank 3 22/3 Rank 5 Zﬁ/:s)’ Rank 10 (Yo/zs) Rank
Small Cap ©
S&P 600 SmallCap -20.10 - -16.34 - -8.48 - 9.46 - 6.34 - - -
Excess Return 0.25 0.34 0.62 0.45 0.27
Small Cap Index -19.98 55 -16.13 48 -8.00 36 9.85 27 6.58 26 - -
S&P 600 SmallCap -20.10 57 -16.34 50 -8.48 38 9.46 31 6.34 29 - -
Excess Return 0.12 0.21 0.48 0.39 0.24
eV US Small Cap Equity Gross Median -19.74 -16.35 -10.79 7.65 5.07 13.67
Small Quant -19.72 50 - - - - - - - - - -
S&P 600 SmallCap -20.10 57 - - - - - - - - - -
Excess Return 0.38
Large Cap Overlay -
S&P 500 -13.52 - -6.85 - -4.38 - - - - - - -
Excess Return -1.36 -0.82 -0.97
Canada -
S&P/TSX 60 -13.81 - -12.86 - -16.22 - 7.79 - -0.16 - - -
Excess Return 0.05 0.05 0.07 0.12 0.08
International Equity
Int'l Equity Custom’ -11.39 28 -10.45 18 -14.22 40 4.70 43 0.98 58 6.12 75
Excess Return -0.25 -0.26 0.55 0.25 0.72 1.56
InvestorForce All DB ex-US Eq Gross Median -12.02 -11.72 -14.61 4.57 1.10 6.99
Int'l Developed Mkts Equity
MSCI EAFE IMI -13.06 69 -12.17 57 -14.40 63 2.99 83 0.86 70 6.80 62
Excess Return -0.43 -0.40 0.58 0.53 1.24 1.64
InvestorForce All DB Dev Mkt ex-US Eq Gross Median -12.02 -11.57 -14.01 3.86 1.63 7.09
Acadian -16.74 48 -16.36 30 -17.85 31 - - - - - -
MSCI EAFE Small Cap -16.05 38 -16.79 36 -17.89 31 - - - - - -
Excess Return -0.69 0.43 0.04
eV EAFE Small Cap Equity Gross Median -16.81 -17.48 -19.23 3.56 3.48 12.01

6 Use 100% Russell 2000 Futures returns January 2011-June 2012. Use weighted blend of Russell 2000 Futures and Small Cap Fund returns July 2012- October 2012. Use 100% Small Cap Fund returns November 2012-present.
7 Effective 1/1/17, benchmark is 76.47% MSCI EAFE IMI net/ 23.53% MSCI Emerging Mkts net; linked to 72.22% MSCI EAFE IMI net/ 27.78% MSCI Emerging Mkts net (01/13-12/16); 100% MSCI EAFE IMI net (10/08-12/12) and
100% MSCI EAFE net Index (7/04-9/08).

=
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Total Fund

Performance Summary Period Ending: December 31, 2018
3 ('lg Rank Fiscal Y(-(l,-/o[; Rank 1(01 ; Rank 3 (YO/ZS)' Rank 5 (Z/ES) Rank 10 (YO/ZS) Rank
American Century -22.31 99 -24.35 99 -21.30 70 2.55 71 3.17 62 - -
MSCI EAFE Small Cap -16.05 38 -16.79 36 -17.89 31 3.73 46 3.06 67 - -
Excess Return -6.26 -7.56 -3.41 -1.18 0.1
eV EAFE Small Cap Equity Gross Median -16.81 -17.48 -19.23 3.56 3.48 12.01
Fiera Capital -11.00 14 -1.67 8 -7.00 4 - - - - - -
MSCI EAFE -12.54 27 -11.35 30 -13.79 41 - - - - - -
Excess Return 1.54 3.68 6.79
eV All EAFE Equity Gross Median -13.84 -13.03 -15.04 3.40 1.89 8.04
JP Morgan -13.42 - -12.41 - -14.39 - - - - - - -
MSCI Pacific -12.20 - -10.20 - -12.02 - - - - - - -
Excess Return -1.22 2.21 -2.37
Marathon -13.66 48 -12.60 44 -13.10 30 1.94 80 1.78 53 8.44 46
MSCI EAFE -12.54 27 -11.35 30 -13.79 41 2.87 62 0.53 83 6.32 90
Excess Return -1.12 -1.25 0.69 -0.93 1.25 212
eV All EAFE Equity Gross Median -13.84 -13.03 -15.04 3.40 1.89 8.04
Mondrian -8.79 5 -7.34 7 -11.46 20 - - - - - -
MSCI EAFE -12.54 27 -11.35 30 -13.79 41 - - - - - -
Excess Return 3.75 4.01 2.33
eV All EAFE Equity Gross Median -13.84 -13.03 -15.04 3.40 1.89 8.04
PanAgora Asset Mgmt -12.79 32 -12.12 38 -15.25 53 2.41 72 2.07 45 8.20 49
MSCI EAFE -12.54 27 -11.35 30 -13.79 41 2.87 62 0.53 83 6.32 91
Excess Return -0.25 -0.77 -1.46 -0.46 1.54 1.88
eV All EAFE Equity Gross Median -13.84 -13.03 -15.04 3.40 1.89 8.04
Pzena -14.58 63 - - - - - - - - - -
MSCI Europe -12.72 32 - -- - - - - - -- - -
Excess Return -1.86
TimesSquare -20.20 88 -22.97 94 -21.09 66 - - - - - -
MSCI EAFE Small Cap -16.05 38 -16.79 36 -17.89 31 - - - - - -
Excess Return -4.15 -6.18 -3.20
eV EAFE Small Cap Equity Gross Median -16.81 -17.48 -19.23 3.56 3.48 12.01

77 ! )
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Total Fund

Performance Summary Period Ending: December 31, 2018
3 (Ilﬂf; Rank Fiscal Y(-‘I’-AE; Rank 1(0}2 ; Rank 3 22/3 Rank 5 Zﬁ/f)’ Rank 10 (YO/ZS) Rank
TT International -15.92 79 -15.79 76 -16.05 63 2.06 78 0.94 72 7.39 67
MSCI EAFE -12.54 27 -11.35 30 -13.79 41 2.87 62 0.53 83 6.32 91
Excess Return -3.38 -4.44 -2.26 -0.81 0.41 1.07
eV All EAFE Equity Gross Median -13.84 -13.03 -15.04 3.40 1.89 8.04
WCM -13.01 45 - - - - - - - - - -
MSCI ACWI ex USA -11.46 22 - - - - - - - - - -
Excess Return -1.55
eV All ACWI ex-US Equity Gross Median -13.22 -12.66 -15.13 4.28 1.78 8.76
Walter Scott -9.32 6 -6.79 5 6.74 3 7.77 3 428 12 9.93 22
MSCI EAFE 8 -12.54 27 -11.35 30 -13.79 41 2.87 62 0.53 83 6.19 92
Excess Return 3.22 4.56 7.05 4.90 3.75 3.74
eV All EAFE Equity Gross Median -13.84 -13.03 -15.04 3.40 1.89 8.04
Int'l Emerging Mkts Equity - -
MSCI Emerging Markets ND Custom -5.87 25 4,73 11 -13.83 31 9.27 46 1.14 84 - -
Excess Return 0.48 0.39 0.37 0.12 -0.50
eV Emg Mkts Equity Gross Median -7.36 -9.42 -15.23 9.04 241 9.55
US Fixed Income 1.98 5 1.54 32 -1.25 76 3.04 43 4.21 ] 6.11 25
FTSE LPF9 2.00 5 1.46 37 -1.52 78 2.72 59 4.05 21 4.55 61
Excess Return -0.02 0.08 0.27 0.32 0.16 1.56
InvestorForce All DB US Fix Inc Gross Median 0.90 1.21 0.15 2.99 2.94 4,92
Corporate -0.76 74 0.47 73 -4.80 99 4.47 11 4.85 3 8.50 3
FTSE LPF Credit'® -0.75 74 0.44 75 -5.02 99 4.39 14 4.56 6 6.63 54
Excess Return -0.01 0.03 0.22 0.08 0.29 1.87
eV US Corporate Fixed Inc Gross Median -0.36 0.78 -2.27 3.65 3.65 6.75
Gov't 5 Plus
FTSE LPF Treas/Govt Spons ! 4.00 - 1.79 - -0.81 - 2.14 - 4.69 - 4.39 -
Excess Return 0.31 0.50 0.53 0.31 0.17 1.33

8 Effective 3/1/09. Benchmark is linked to MSCI Europe Index.

9 Effective 9/1/11. Benchmark is linked to 50% FTSE BIG/ 50% FTSE LPF (4/1/11-8/31/11) and 100% FTSE BIG (8/1/05-3/31/11).

10 Effective 7/1/11. Benchmark is linked to 50% FTSE BIG Credit/ 50% FTSE LPF (4/1/11-6/30/11) and 100% FTSE BIG Credit Index (1/1/01-3/31/11).

11 Effective 7/1/11. Benchmark is linked to 50% FTSE Core 5+ Gov't/ 50% FTSE 7+ Govt (4/1/11-6/30/11),100% FTSE Core 5+ Govt (9/1/09-3/31/11), and 100% FTSE Govt (7/1/04-8/31/09).

=
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Total Fund

Performance Summary Period Ending: December 31, 2018
3 (Ilﬂ:; Rank Fiscal Y(-,I%D) Rank 1(0}2 ; Rank 3 22/3 Rank 5 (\((’/:s), Rank 10 (Yo/zs) Rank
MBS 2.15 14 2,07 33 1.10 80 1.83 83 2.63 85 3.58 80
FTSE BIG Mortgage TR 2.09 21 2.00 44 1.01 85 1.69 92 2.53 94 3.11 96
Excess Return 0.06 0.07 0.09 0.14 0.10 047
eV US Securitized Fixed Inc Gross Median 1.71 1.96 2.01 2.93 3.08 4.74
Total Return Fund *
FTSE LPF Treas/Govt Spons "2 4.00 - 1.79 - -0.81 - 214 - 4.69 - 4.49 -
Excess Return -0.72 -0.25 -0.05 0.86 0.42 2.29
FTSE TIPS TR -0.51 54 -1.36 68 -1.49 81 2.19 60 1.86 28 3.59 64
Excess Return 0.15 0.25 0.24 0.16 0.1 -0.11
eV US TIPS / Inflation Fixed Inc Gross Median -0.48 -1.20 -1.16 2.22 1.78 3.76
Real Estate 1.83 14 3.83 40 9.16 5 9.39 12 11.18 14 6.07 75
NCREIF 1Q Lag 1.67 28 3.51 53 7.16 67 7.76 52 9.57 69 6.42 60
Excess Return 0.16 0.32 2.00 1.63 1.61 -0.35
InvestorForce All DB Real Estate Pub Gross Median 1.47 3.55 7.83 7.79 9.97 6.76
Traditional Private Equity * - - -
S&P 500 +3% 1Q Lag 8.29 - 829 - 20.91 - 20.31 - 16.96 - - -
Excess Return -2.95 -2.95 2.32 -2.86 1.24
Strategic Lending Portfolio 13 - -
Strategic Lending 14 -3.81 - -1.72 - -0.48 - 6.13 - 3.60 - - -
Excess Return 243 2.19 452 1.93 1.70
Short Term 1° -
91 Day T-Bills 0.55 - 1.04 - 1.89 - 1.04 - 0.63 - 0.36 -
Excess Return -0.17 -0.33 -0.40 -0.41 0.32 0.99

12 Effective 9/1/11. Benchmark is linked to FTSE 1-7 Govt (7/1/11-8/31/11), 50% FTSE 1-5 Govt/ 50% FTSE 1-7 Govt (4/1/11-6/30/11), and 100% FTSE 1-5 Govt (9/1/09-3/31/11).

* Formerly Gov't 1-5.

+ Effective 4/1/12. One quarter lagged IRR returns are provided by TorreyCove Capital Partners. TorreyCove replaced Cambridge Associates effective 8/1/15.

13 Funded 8/1/13. Reported net of fees. Berkshire, BTO, CS Copperhill, GSO, HIG Whitehorse, Hayfin, ICG, OrbiMed, and Triton mvs are rolled forward from Q3 2018, and adjusted for any Q4 cash flows.
14 Effective 1/1/13, benchmark is 50% BBgBarc HY 2% Issuer Capped/ 50% Credit Suisse Leveraged Loans.

15 Effective 4/1/17, Composite does not include Short Duration and Short Duration Adjustment accounts.
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Total Fund

Risk vs. Return (3 Years)

Period Ending: December 31, 2018

10.0

8.0-

6.0+

50F

Annualized Return

30F

10+

0.0 ‘

00 10

20 30 40 50 60 70

Annualized Standard Deviation

Total Fund

Policy Index

Universe Median

68% Confidence Interval
InvestorForce Public DB > $1B Gross

@ O » ¢ B

8.0

9.0

10.0

Soljojyod ¢s

Total Fund
Policy Index

InvestorForce Public DB >
$1B Gross Median

Anlzd
Return

6.71%
7.19%

6.36%

Anlzd
Anlzd Anlzd Standard  Sharpe Shar.pe
Return  Standard I ! Ratio
- Deviation  Ratio
Rank  Deviation Rank
Rank
30 5.73% 44 0.99 30
18 5.64% 37 1.09 21
5.92% - 0.89 -
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Total Fund

Risk vs. Return (5 Years)

Period Ending: December 31, 2018

8.0
70F
6.0 L
50 B
3
o
g 40-
E
Z
30F
20-
1.0+
0.0 | | | | | | |
0.0 1.0 20 3.0 4.0 50 6.0 7.0 8.0 90 100
Annualized Standard Deviation
m Total Fund
+ Policy Index
A Universe Median
o 68% Confidence Interval
e InvestorForce Public DB > $1B Gross

Soljojyod ¢s

Total Fund
Policy Index

InvestorForce Public DB >
$1B Gross Median

Anlzd
Return

5.73%
5.88%

4.89%

Anlzd
Anlzd Anlzd Standard  Sharpe Shar.pe
Return  Standard I ! Ratio
- Deviation  Ratio
Rank  Deviation Rank
Rank
18 5.94% 48 0.86 17
10 5.87% 44 0.89 15
6.01% - 0.72 -
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Total Fund
Peer Universe Comparison Period Ending: December 31, 2018

InvestorForce Public DB > $1B Gross Return Comparison

15.0
100 ]
q A
e A ® ¢
O\D
£ 50— L =
D
a4
o
I
g 00—
g
) o 4
so- (SN
-10.0 -
Quarter Fiscal YTD 1 Year 3 Years 5 Years 7 Years 10 Years
Period
Return (Rank)
5th Percentile -4.06 -1.80 0.63 7.71 6.38 9.09 9.99
25th Percentile -6.06 -3.88 244 6.82 5.51 8.18 9.15
Median -6.88 -4.70 -3.64 6.36 4.89 7.55 8.61
75th Percentile -8.08 -5.36 -4.70 6.05 4.67 6.89 8.09
95th Percentile 941 -7.07 -6.79 5.29 3.92 6.10 7.32
# of Portfolios 52 52 52 52 52 51 49
@® Total Fund -6.14  (30) -360  (19) 314 (35) 6.71 (30) 573  (18) 770 (40) 843  (61)
A Policy Index 568  (19) -2.91 (11) 248  (26) 719  (18) 588 (10 785 (37) 863  (47)
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North American Equity
Manager Allocation Analysis

Period Ending: December 31, 2018

Small Quant
0%
Sm1ag°§: ap Canada
= 5.6%

Sector

36.1% Index

34.9%

Large Cap Overla
Mid Cap o Lecp ey
6.7% Large Quant '

12.4%

Canada

Index

Large Cap Overlay
Large Quant

Mid Cap

Sector

Small Cap

Small Quant

Actual $ Actual %
879,459,092 5.6%
5,458,861,610 34.9%
241,205,027 1.5%
1,938,005,080 124%
1,045,502,753 6.7%
5,647,859,758 36.1%
295,078 478 1.9%
154,607,071 1.0%

15,660,578,869 100.0%

.
Verus”’

Tennessee Consolidated Retirement System 14



International Equity
Manager Allocation Analysis

Period Ending: December 31

, 2018

Actual Actual

B Acadian $362,153,093 4.6%
B American Century $245,427,989 3.1%
¥VZC !,\/ﬂ Q%agoian I Baring Asset Mgmt $623,562 0.0%
' [ Emerging Market ETF $1,895,714,394 24.2%
Walter Scott American [ FlAM $1,473,953 0.0%
74% Century B Fiera Capital $571,890,398 7.3%
- 31% ] Intl Transition $40,422,271 0.5%
International Emering B JP Morgan $303,069434  3.9%
6.7% Market ETE [C] Marathon $686,181,411 8.8%
_ 24.2% B Mondrian $574,591,471 7.3%
TimesSguare ] PanAgora Asset Mgmt $673332714  86%
' Fiera Capital B Pzxna $543128186  6.9%
SSeA 13% W ssoA $4413862  0.1%
0.1% ‘ B TimesSquare $259,230,399 3.3%
!Prtalnsition I 1T International $528,004,299 6.7%
Pzena 05% I Walter Scott $582,314,651 7.4%
6.9% W wem $566,980,863  7.2%
PanAgora JP Morgan Total $7,838,952,950  100.0%

Asset Mgmt 39%

86 %
Mondrian Marathon
7.3% 88%
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Int'l Developed Markets Equity
Portfolio Regional Weights

Period Ending: December 31, 2018

Int'l Developed Mkts Equity

) Other
North America 3 49,
4.3%

Dev Asia/Pacific ex
Japan
10.7%

Japan
21.9%

Developed Europe
59.7%

MSCI EAFE IMI Index

North America
0.0% Other

Dev Asia/Pacific ex 0.7%

Japan
12.4%

Japan
25.6%

Developed Europe
61.3%
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Int'l Emerging Markets Equity
Portfolio Regional Weights

Period Ending: December 31, 2018

Int'l Emerging Mkts Equity

Turkey

1.1% Brazil
Taiwan 12.8%

18.7%

Chile

1.9% Colombia
0.7%

MSCI Emerging Markets ND Custom Index

Turkey
1.0% Brazil
Taiwan 12.3%
18.7%

Chile
1.8% Colombia
0.7%

Greece Greece
// 0.4% 0.4%
India India
S. Korea
S. Korea . Indonesia
Indonesia 22.6%
i \ o o one
Malaysia Malaysia
0, 0,
Mexico 4.1% Mexico™0%
Pery 46% peru 6%
S. Africa 0.7% S.Africa  poland 0.7%
7.3% P;';{/‘d Philippines 10.2% 219  Philippines
e 1.9% 1.8%
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Weight

Int'l Emerging Markets Equity
Portfolio Country Weights

Period Ending

: December 31, 2018

25% 1

20%

15% 1

10% 1

&% 1

0% -

5. KOREA
BRAZIL

TAIWAN

8. AFRICA

INDIA

MEXICO
MALAYSIA

INDONESIA

TURKEY

PHILIFFINES

CHILE

BINTLEMEQUITY

EMSCIEMND CUSTOM

POLAND

COLOMEIA

GREECE

PERU

TCRS MARKET | INT'LEM | MSCIEMND

COUNTRY VALUE ($000) | EQUITY CUSTOM DIFF
S. KOREA $ 446,734 23.6% 22.6% +1.0%
BRAZIL $ 242,531 12.8% 12.3% +0.5%
TAIWAN $ 354,391 18.7% 18.7% +0.0%
S. AFRICA $ 138,945 7.3% 10.2% -2.9%
INDIA $ 307,310 16.2% 15.4% +0.8%
MEXICO $ 86,880 4.6% 4.6% +0.0%
MALAYSIA $ 78,329 4.1% 4.0% +0.1%
INDONESIA $ 73,189 3.9% 3.8% +0.1%
PHILIPPINES $ 35,144 1.9% 1.8% +0.0%
TURKEY $ 21,685 1.1% 1.0% +0.1%
CHILE $ 35,378 1.9% 1.8% +0.1%
POLAND $ 40,969 2.2% 2.1% +0.1%
COLOMBIA $ 12,809 0.7% 0.7% +0.0%
GREECE $ 8,028 0.4% 0.4% +0.1%
PERU $ 13,392 0.7% 0.7% +0.0%

$ 1,895,714 100.0% 100.0% 0.0%
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US Fixed Income
Manager Allocation Analysis

Period Ending: December 31, 2018

US Fixed Income
Overlay
0.4%

Total Return Fund

Corporate
25.2% 7

271.1%

Government 5 Plus
17.6%

29.7%

Corporate
Government 5 Plus
MBS

Total Return Fund

US Fixed Income Overlay

Actual $ Actual %
3,498,544 958 271%
2,265,509,664 17 6%
3,824,277 893 29.7%
3,250,088,514 252%

49,133,018 0.4%

12,887,554,047 100.0%

.
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Emerging Markets Investment Grade Bond
Portfolio Country Weights Period Ending: December 31, 2018

CHILE TCRS
$33.632 MARKET
0.26% COUNTRY VALUE ($000) | TCRSFI LPF DIFF
MEXICO $ 51,334 0.40% 0.80% -0.40%
INDONESIA 0.35% -0.35%
COLOMBIA $ 11,680 0.09% 0.23% -0.14%
PHILIPPINES 0.20% 20.20%
PERU 0.14% -0.14%
S. AFRICA 0.12% -0.12%
BRAZIL 0.11% 2011%
S. KOREA 0.08% -0.08%
CHILE $ 33,632 0.26% 0.07% +0.19%
MALAYSIA 0.02% -0.02%
INDIA 0.02% -0.02%
HUNGARY 0.02% -0.02%
MEXICO POLAND 0.02% 20.02%
COLOMBIA $51.334 OTHER* 0.00%
$11,680 TURKEY 0.00%
0.09% TAIWAN 0.00%
THAILAND 0.00%
$ 96,646 0.75% 2.20% 1.45%

* Includes Bahrain, British Virgin, Curacao, Iceland, Isle of Man, Panama, Qatar, Slovakia, Slovenia and Uruguary.
** Countries excluded: United States, Japan, Germany, France, The United Kingdom, Italy, Canada, Australia, Spain,
Israel, Belgium, Ireland, Luxembourg, Netherlands, Norway, Sweden and Switzerland.

>
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Glossary

Allocation Effect: An attribution effect that describes the amount attributable to the managers' asset allocation decisions, relative to the benchmark.

Alpha: The excess return of a portfolio after adjusting for market risk. This excess return is attributable to the selection skill of the portfolio manager. Alpha is calculated as: Portfolio Return - [Risk-free Rate +
Portfolio Beta x (Market Return - Risk-free Rate)].

Benchmark R-squared: Measures how well the Benchmark return series fits the manager's return series. The higher the Benchmark R-squared, the more appropriate the benchmark is for the manager.

Beta: A measure of systematic, or market risk; the part of risk in a portfolio or security that is attributable to general market movements. Beta is calculated by dividing the covariance of a security by the
variance of the market.

Book-to-Market: The ratio of book value per share to market price per share. Growth managers typically have low book-to-market ratios while value managers typically have high book-to-market ratios.
Capture Ratio: A statistical measure of an investment manager's overall performance in up or down markets. The capture ratio is used to evaluate how well an investment manager performed relative to an
index during periods when that index has risen (up market) or fallen (down market). The capture ratio is calculated by dividing the manager's returns by the returns of the index during the up/down market,
and multiplying that factor by 100.

Correlation: A measure of the relative movement of returns of one security or asset class relative to another over time. A correlation of 1 means the returns of two securities move in lock step, a correlation of
-1 means the returns of two securities move in the exact opposite direction over time. Correlation is used as a measure to help maximize the benefits of diversification when constructing an investment
portfolio.

Excess Return: A measure of the difference in appreciation or depreciation in the price of an investment compared to its benchmark, over a given time period. This is usually expressed as a percentage and
may be annualized over a number of years or represent a single period.

Information Ratio: A measure of a manager's ability to earn excess return without incurring additional risk. Information ratio is calculated as: excess return divided by tracking error.

Interaction Effect: An attribution effect that describes the portion of active management that is contributable to the cross interaction between the allocation and selection effect. This can also be explained as
an effect that cannot be easily traced to a source.

Portfolio Turnover: The percentage of a portfolio that is sold and replaced (turned over) during a given time period. Low portfolio turnover is indicative of a buy and hold strategy while high portfolio turnover
implies a more active form of management.

Price-to-Earnings Ratio (P/E): Also called the earnings multiplier, it is calculated by dividing the price of a company's stock into earnings per share. Growth managers typically hold stocks with high
price-to-earnings ratios whereas value managers hold stocks with low price-to-earnings ratios.

R-Squared: Also called the coefficient of determination, it measures the amount of variation in one variable explained by variations in another, i.e., the goodness of fit to a benchmark. In the case of
investments, the term is used to explain the amount of variation in a security or portfolio explained by movements in the market or the portfolio's benchmark.

Selection Effect: An attribution effect that describes the amount attributable to the managers' stock selection decisions, relative to the benchmark.

Sharpe Ratio: A measure of portfolio efficiency. The Sharpe Ratio indicates excess portfolio return for each unit of risk associated with achieving the excess return. The higher the Sharpe Ratio, the more
efficient the portfolio. Sharpe ratio is calculated as: Portfolio Excess Return / Portfolio Standard Deviation.

Sortino Ratio: Measures the risk-adjusted return of an investment, portfolio, or strategy. It is a modification of the Sharpe Ratio, but penalizes only those returns falling below a specified benchmark. The
Sortino Ratio uses downside deviation in the denominator rather than standard deviation, like the Sharpe Ratio.

Standard Deviation: A measure of volatility, or risk, inherent in a security or portfolio. The standard deviation of a series is a measure of the extent to which observations in the series differ from the arithmetic
mean of the series. For example, if a security has an average annual rate of return of 10% and a standard deviation of 5%, then two-thirds of the time, one would expect to receive an annual rate of return
between 5% and 15%.

Style Analysis: A return based analysis designed to identify combinations of passive investments to closely replicate the performance of funds

Style Map: A specialized form or scatter plot chart typically used to show where a Manager lies in relation to a set of style indices on a two-dimensional plane. This is simply a way of viewing the asset loadings
in a different context. The coordinates are calculated by rescaling the asset loadings to range from -1 to 1 on each axis and are dependent on the Style Indices comprising the Map.
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Disclaimer

This report contains confidential and proprietary information and is subject to the terms and conditions of the Consulting Agreement. It is being provided for use solely by the customer. The report
may not be sold or otherwise provided, in whole or in part, to any other person or entity without written permission from Verus Advisory, Inc., (hereinafter Verus) or as required by law or any
regulatory authority. The information presented does not constitute a recommendation by Verus and cannot be used for advertising or sales promotion purposes. This does not constitute an offer
or a solicitation of an offer to buy or sell securities, commodities or any other financial instruments or products.

The information presented has been prepared using data from third party sources that Verus believes to be reliable. While Verus exercised reasonable professional care in preparing the report, it
cannot guarantee the accuracy of the information provided by third party sources. Therefore, Verus makes no representations or warranties as to the accuracy of the information presented. Verus
takes no responsibility or liability (including damages) for any error, omission, or inaccuracy in the data supplied by any third party. Nothing contained herein is, or should be relied on as a promise,
representation, or guarantee as to future performance or a particular outcome. Even with portfolio diversification, asset allocation, and a long-term approach, investing involves risk of loss that the
investor should be prepared to bear.

The information presented may be deemed to contain forward-looking information. Examples of forward looking information include, but are not limited to, (a) projections of or statements
regarding return on investment, future earnings, interest income, other income, growth prospects, capital structure and other financial terms, (b) statements of plans or objectives of management,
(c) statements of future economic performance, and (d) statements of assumptions, such as economic conditions underlying other statements. Such forward-looking information can be identified
by the use of forward looking terminology such as believes, expects, may, will, should, anticipates, or the negative of any of the foregoing or other variations thereon comparable terminology, or by
discussion of strategy. No assurance can be given that the future results described by the forward-looking information will be achieved. Such statements are subject to risks, uncertainties, and
other factors which could cause the actual results to differ materially from future results expressed or implied by such forward looking information. The findings, rankings, and opinions expressed
herein are the intellectual property of Verus and are subject to change without notice. The information presented does not claim to be all-inclusive, nor does it contain all information that clients
may desire for their purposes. The information presented should be read in conjunction with any other material provided by Verus, investment managers, and custodians.

Verus will make every reasonable effort to obtain and include accurate market values. However, if managers or custodians are unable to provide the reporting period's market values prior to the
report issuance, Verus may use the last reported market value or make estimates based on the manager's stated or estimated returns and other information available at the time. These estimates
may differ materially from the actual value. Hedge fund market values presented in this report are provided by the fund manager or custodian. Market values presented for private equity
investments reflect the last reported NAV by the custodian or manager net of capital calls and distributions as of the end of the reporting period. These values are estimates and may differ
materially from the investments actual value. Private equity managers report performance using an internal rate of return (IRR), which differs from the time-weighted rate of return (TWRR)
calculation done by Verus. It is inappropriate to compare IRR and TWRR to each other. IRR figures reported in the illiquid alternative pages are provided by the respective managers, and Verus has
not made any attempts to verify these returns. Until a partnership is liquidated (typically over 10-12 years), the IRR is only an interim estimated return. The actual IRR performance of any LP is not
known until the final liquidation.

Verus receives universe data from InvestorForce, eVestment Alliance, and Morningstar. We believe this data to be robust and appropriate for peer comparison. Nevertheless, these universes may
not be comprehensive of all peer investors/managers but rather of the investors/managers that comprise that database. The resulting universe composition is not static and will change over time.
Returns are annualized when they cover more than one year. Investment managers may revise their data after report distribution. Verus will make the appropriate correction to the client account
but may or may not disclose the change to the client based on the materiality of the change.
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