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Capital Markets Update




Capital Markets Review As of June 30, 2019

Second Quarter Economic Environment Key Economic Indicators

Key Economic Indicators

The second quarter of 2019 saw global risk assets add to the gains realized 120 70 160
during the first quarter, albeit with considerable bouts of volatility tied to 1 60 140 -
heightened geopolitical tensions and the evolving China-US trade dispute. The T 100 1

strong equity returns realized in April were erased in May as confidence in the T 50 - 1201 @
steady pace of global economic expansion waned and the US threatened to . 80 ~ ¢ 40 100 -
impose additional tariffs on $300B worth of Chinese goods. The World Bank .

lowered its global GDP growth estimate for CY 2019 from 2.9% to 2.6%. Global @ 60 - 30 80
central banks collectively reacted to the negative market sentiment with a flurry 20 - 60
of dovish guidance that cooled the market’s concern and brought about 40 S

renewed optimism coming into June. The European Central Bank (‘ECB”) and 10 40
Bank of Japan (“BoJ”) both reaffirmed guidance to keep interest rates low into 20 - 0 20

2020. Yields on the 10-year Treasury note fell from 2.41% ending Q1, to 2.00%
at the end of the second quarter, providing a strong pass-through to higher

equity valuations via the lower discount rate. The economic data released Unemployment  CPI Year-over-  US Govt Debt VIX Index Consumer
during the quarter was largely consistent with a slowing economy, but one that Rate (%) Year (% change) (% of GDP) (Volatility) Confidence
doesn’t necessarily appear on the verge of recession. Since 1948 Since 1914 Since 1940 Since 1990 Since 1967

Economic Indicators Jun-19 Mar-19 Jun-18 Jun-16 20 Yr Treasury Yield Curve (%)
Federal Funds Rate (%) 240 Vv 2.43 1.91 0.30 1.88
Breakeven Infl. - 5 Yr (%) 154 V 1.79 2.08 1.40 1.86 3.50
Breakeven Infl. - 10 Yr (%) 1.70 Vv 1.87 213 1.44 2.04
CPIl YoY (Headline) (%) 16 V 1.9 29 1.0 2.2 3.00 -
Unemployment Rate (%) 37 V 3.8 4.0 4.9 5.9
Real GDP YoY (%) 23V 2.7 3.2 1.3 2.2
PMI - Manufacturing 517 ¥ 553 600 525 5258 250 | —_—
USD Total Wtd Idx 90.86 ¥ 92.07 89.97 90.58 86.19
WTI Crude Oil per Barrel ($) 585 V 60.1 742 48.3 61.1 2.00 -
Gold Spot per Oz ($) 1,409 A 1292 1,253 1,322 905
Market Performance (%) QTD CYTD 1Yr 5Yr 10Yr 1.50 +
S&P 500 (Cap Wtd) 430 1854 1042 10.71 14.70
Russell 2000 210 16.98 -3.31 7.06 13.45 1.00 -
MSCI EAFE (Net) 3.68 14.03 1.08 2.25 6.90
MSCI EAFE SC (Net) 1.71 1255 -6.35 4.40 9.67 0.50 -
MSCI Emg Mkts (Net) 0.61 10.59 1.21 2.49 5.81 '
Bloomberg US Agg Bond 3.08 6.11 7.87 2.95 3.90
ICE BofAML 3 Mo US T-Bill 064 124 231 087 049 0.00 . . . . . . . .
NCREIF ODCE (Gross) 1.00 2.43 6.41 9.76 9.88 3aM eM 1Y 2y 5y 7Y  10Y 20Y 30Y
FTSE NAREIT Eq REIT (TR 124 1778 11.21 792 15.46
HFRI FOF Compq T 148 615 114 219  3.21 —Jun-19 ——Mar-19 Jun-18 ——Jun-17 ——Jun-16
Bloomberg Cmdty (TR) -1.19 506 -6.75 -9.15 -3.74
Treasury data courtesy of the US Department of the Treasury. Economic data courtesy of Bloomberg Professional Service. R V K
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TMRS Total Fund




TMRS Asset Allocation and Performance

As of June 30, 2019
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Total Equity Non-Core Fixed Income Real Estate Private Equity
Core Fixed Income Real Return Absolute Return Unallocated Cash
B current Allocation [l Target Allocation
Allocation Performance (%)
Market 1 3 5 7 10 15 Since Inception
Value ($) Quarter CYTD Year Years Years Years Years Years Incep. Date
Total Fund 29,984,231,161 2.58 9.07 5.36 7.89 5.40 6.83 7.13 6.91 8.42 01/01/1989
Actual Allocation Benchmark 2.47 8.79 5.27 7.48 5.16 6.60 6.83 6.25 7.87
Policy Index 251 8.83 5.96 8.59 5.94 7.50 8.00 6.62 8.06

Performance shown is net of fees and provided by State Street. Performance is annualized for periods greater than one year. Please see Board
Presentation/Executive Summary Report Addendum for custom benchmark definitions.
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Total Fund Objectives and Performance As of June 30, 2019

Total Fund Return Objectives

Objective #1: Achieve a total rate of return over rolling five-year periods consistent with the assumed long term rate of return
' on TMRS assets established by the actuary.

Objective #2: Exceed an appropriate benchmark reflective of asset class participation over rolling five-year periods.

5 Year 5 Year
Total Fund Return Benchmark Return

TMRS Composite Benchmark Description Meets Rank Objective

Total Fund Composite (Net)
Total Fund Composite (Net)
Total Fund Composite (Net)

Assumed Long Term Rate of Return

Actual Allocation Benchmark

Policy Index

Rolling 5 Year Total Fund Performance vs. Assumed Long Term Rate of Return
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Performance shown is net of fees. R V K
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Total Fund Performance vs. Peers As of June 30, 2019

While performance relative to other systems is not an objective of the TMRS fund given the wide range in
investment objectives and different benefit plan structures, it is generally of interest to be aware of the
performance of other public pension systems.
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0.00
Q”Ta:er YTegr 1 3 5 7 10 15
Year Years Years Years Years Years
Date Date
4 Total Fund 2.66 (87) 9.22 (81) 5.67 (75) 8.27 (89) 5.73 (85) 7.10 (85) 7.34 (94) 7.05 (58)
@ Actual Allocation Benchmark 2.47 (95) 8.79 (90) 5.27 (86) 7.48 (91) 5.16 (95) 6.60 (94) 6.83 (96) 6.25 (97)
Policy Index 2.51 (91) 8.83 (90) 5.96 (65) 8.59 (85) 5.94 (81) 7.50 (83) 8.00 (89) 6.62 (90)
Median 3.27 10.59 6.50 9.39 6.35 8.45 9.40 7.23
Population 37 37 36 35 34 33 33 27

The Total Fund is ranked against a universe of Public Plans > $10B. Performance shown is gross of fees, as of 06/30/2019. Please see Board
Presentation/Executive Summary Report Addendum for custom benchmark definitions. _ R V K
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Total Fund vs. All Public Funds > $10B-Total Fund As of June 30, 2019

7.92 2.22
7.26
1.48
& 6.60
£ <
5 S 0.74
© 5.94 Ul | c
& 0.00
5.28 e o
(@]
g
4.62 S 074
2.61 3.48 4.35 5.22 6.09 6.96 7.83 8.70 <
Risk (Standard Deviation %)
Standard -1.48
Return A
Deviation
¢ Total Fund 5.73 511 292
@ Actual Allocation Benchmark 5.16 5.15 43 Up Months 17 Down Months
Policy Index 5.94 5.08
__ Median 6.35 6.02 M Total Fund B Actual Allocation Benchmark

Plan Sponsor Peer Group Analysis - Multi-Statistics (Beta vs. S&P 500)

Standard Sharpe Excess Downside
Deviation Ratio Return Risk Beta
10.00 1.40 6.72 5.40 0.80
8.00 1.20 -— | 6.14 - — —| 4.55 —— — 0.60 —}— |
o KN e c K
4.00 - 0.80 -n 2.40 e 200 | MRS | 0.20 -
2.00 0.60 3.82 1.15 0.00
5 5 5 5 5
Years Years Years Years Years
¢ Total Fund 5.11 (79) 0.95 (37) 4.85 (85) 3.06 (76) 0.39 (76)
@ Actual Allocation Benchmark 5.15 (79) 0.84 (72) 4.31 (94) 3.10 (75) 0.39 (76)
Median 6.02 0.91 5.50 3.54 0.46
Population 34 34 34 34 34

Performance shown is gross of fees. Calculations based on monthly periodicity. Parenthesis contain percentile ranks. Please see Board
Presentation/Executive Summary Report Addendum for custom benchmark definitions.
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Asset Class Composite Performance (Net) AS of June 30, 2019

Allocation Performance (%)
Market 1 3 5 7 10 15 Since Inception
0,
Value ($) % Quarter CYTh Year Years Years Years Years Years Incep. Date

Actual Allocation Benchmark

Total Equity Benchmark . 4.84 6.69 10.73

Fixed Income Benchmark 3.08 6.11 7.87 2.31 2.95 2.62 3.90 4.47 6.98
.|

Non-Core Fixed Income Benchmark 1.85 3.86 5.20 5.28 N/A N/A N/A N/A 3.60

.|
Real Return Benchmark 1.99 9.60 5.32 4.82 2.89 2.86 4.30 471 3.85

Real Estate Benchmark 1.41 3.18 7.49 7.96 10.16 10.76 8.73 8.16 10.85
. _______________________________________________________________________________|

Absolute Return Benchmark 0.93 2.93 0.08 3.45 2.10 3.37 3.17 2.98 1.93

Private Equity Benchmark . . 25.23

FTSE 30 Day T-Bill Index

Performance shown is net of fees and provided by State Street. Performance is annualized for periods greater than one year. Market value for the Total Equity
Composite includes assets held in the Transition Account. Real Estate and Private Equity fund returns are calculated by Private Edge. Private Real Estate fund
returns are lagged 1 quarter. Inception dates shown for Real Estate and Private Equity composite represent the first full quarter following initial funding.
Inception dates for all other composites represents the first full month following initial funding. Please see Board Presentation/Executive Summary Report R V K
Addendum for custom benchmark definitions.
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TMRS Composites Objectives and Performance

As of June 30, 2019

TMRS Composites Objective

Objective: Exceed its benchmark performance net of fees over rolling five year periods.
TMRS CompOSites CompngifearReturn Benchiz(::rReturn Meets Objective
Total Equity 6.64 6.69 x

Core Fixed Income 3.10 2.95 v
Non-Core Fixed Income N/A N/A N/A

Real Return 2.34 2.89 x

Real Estate 11.42 10.16 v
Absolute Return N/A 2.10 N/A
Private Equity N/A N/A N/A

Performance shown is net of fees.
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TMRS Asset Class Composites




Total Equity Performance & Allocation

As of June 30, 2019

$10,713,148,587 Market Value  Allocation
®) (%)

B NT Collective Russell 3000 Index NL (CF) 3,574,588,990 33.37
B NT Daily Collective ACW Ex US IMI NL (CF) 2,770,370,921 25.86

UBS US Equity Min Volatility Index (CF) 1,064,225,427 9.93
W State Street Russell Fndmtl US Index NL (CF) 417,572,929 3.90
B Wellington US Small Cap Opp (SA) 374,709,370 3.50
B Champlain Mid-Cap Core (SA) 365,761,400 341
B UBS World Ex US Min Volatility NL (CF) 332,470,078 3.10
B Wasatch International Small Cap Growth (SA) 301,042,602 281
H State Street Russell RAFI Gl Ex US Index NL (CF) 276,489,835 2.58
B Wellington International Small Cap Opp (SA) 270,908,157 2.53

Wellington International Horizons (SA) 245,334,885 2.29

William Blair Emerging Markets (SA) 244,814,728 2.29
B Acadian Emerging Markets (SA) 241,270,247 2.25
W Lazard International Equity Plus (SA) 233,569,280 2.18
B The Boston Company Small Cap Opp Value (SA) 12,813 0.00

The Boston Company Mid Cap Opp Value (SA) 6,305 0.00

Comparative Performance

1 1 3 5 10 Since  Inception
Quarter CYTD Year Years Years Years 2018 2017 2016 2015 2014 Incep. Date

Total Equity 3.63 16.44 4.06 11.40 6.64 10.73 -10.28 23.97 9.39 -1.47 5858 5.81 02/01/2008
Total Equity Benchmark 3.37 16.08 4.84 11.75 6.69 10.73 -9.69 23.84 9.54 -1.47 4.95 5.78

Difference 0.26 0.36 -0.78 -0.35 -0.05 0.00 -0.59 0.13 -0.15 0.00 0.38 0.03
Performance shown is net of fees. Allocations shown may not sum up to 100% exactly due to rounding. In December 2018, The Boston Company Mid Cap Opp
Value (SA) and The Boston Company Small Cap Opp Value (SA) were terminated.
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Total Equity vs. IM Global Equity As of June 30, 2019

20.00 4.00
15.00
2.00
= 10.00 - o el : =
c ' S
=] @ c
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2 5.00 b W %
' o
Q
0.00 & -2.00
2
-5.00 <
6.00 8.00 10.00 12.00 14.00 16.00 18.00 4.00
Risk (Standard Deviation %) '
Return Star)dz_ard
Deviation 6.00
¢ Total Equity 6.81 11.59 40 Up Months 20 Down Months
@ Total Equity Benchmark 6.69 11.66
__Median 6.93 12.01 B Total Equity B Total Equity Benchmark

Peer Group Analysis - Multi Statistics

Sharpe Tracking Info Downside Up Mkt Down Mkt
Ratio Error Ratio Risk Capture Capture
1.40 12.00 1.43 12.00 150.00 150.00
1.10 o | 0.80 — - | J |
080 1 | 8.00 017 10.00 125.00 100.00 - S
' 400 - PR | 8.00 - 100.00 - O
0.20 - 000 —*-@ -1.09 6.00 - 75.00 - :
-0.10 -4.00 -1.72 4.00 50.00 0.00
5 5 5 5 5 5
Years Years Years Years Years Years
* Total Equity 0.55 (52) 0.67 (100) 0.16 (42) 7.69 (55) 99.33 (48) 98.03 (48)
® Total Equity Benchmark 0.54 (56) 0.00 (100) N/A 7.68 (55) 100.00 (46) 100.00 (43)
Median 0.57 4.59 0.06 7.78 98.55 97.41
Population 392 392 392 392 392 392

Performance shown is gross of fees. Calculations based on monthly periodicity. Parenthesis contain percentile ranks. Please see Board
Presentation/Executive Summary Report Addendum for custom benchmark definitions.

RVK
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Core Fixed Income Performance and Allocation As of June 30, 2019

Market Value Allocation
(%) (%)
BlackRock, Inc. Core (SA) 3,064,747,346 73.77
PIMCO Core Plus Fixed Income (SA) 1,089,543,145 26.23
Total Core Fixed Income 4,154,290,492 100.00
Portfolio Characteristics
Portfolio Benchmark

Effective Duration 5.11 5.73

Spread Duration 3.46 5.92

Convexity 0.08 0.24
Avg. Maturity 7.42 7.87
Avg. Quality Aa2 Aal/Aa2

Yield To Maturity (%) 2.66 2.50

Coupon Rate (%) 3.38 3.23

Current Yield (%) 3.21 N/A

Sector Distribution (%)

60.00

45.00

30.00 25.75 27.23 3159 25.00

15.00

0.00 3.71 0,00 0.52 goul 0.37 046 251 1.99 061 0.00 2.37 0,00 0.44 0.00 1.55 000
% b % % % &Q &Q \6 % 0
N 5 ¥ ¥ N\ & S o & &
5\ ¢ @ 2 S S
® © & & & Ny
RY ) o) o N O
C’)O ?g O\\
NS O
&
B Core Fixed Income B Bloomberg US Agg Bond Index

Comparative Performance

1 1 3 5 10 Since Inception
Quarter CYTD Year Years Years Years 2018 2017 2016 2015 2014 Incep. ngte
Core Fixed Income 3.07 6.46 8.06 2.62 3.10 4.14 0.02 3.83 2.89 0.72 5.69 7.51 01/01/1989
Fixed Income Benchmark 3.08 6.11 7.87 231 2.95 3.90 0.01 3.54 2.65 0.55 5.97 6.98
Difference -0.01 0.35 0.19 0.31 0.15 0.24 0.01 0.29 0.24 0.17 -0.28 0.53

Performance shown is net of fees. Allocations shown may not sum up to 100% exactly due to rounding. Please see Board Presentation/Executive Summary Report
Addendum for custom benchmark definitions. R V K
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Core Fixed Income vs. IM U.S. Broad Market Core Fixed Income As of June 30, 2019

4.29 ‘ 1.20
3.90 — | 0.80
X 3.51 - - - - —— — =
c S 0.40
z £
B 312 — 2 5
(&)
L @ 0.00
2.73 S
]
(&)
> -0.40
2.34 <
2.40 2.60 2.80 3.00 3.20 3.40
Risk (Standard Deviation %) -0.80
Return Star)dz_ard
Deviation 1.20
¢ Core Fixed Income 3.19 2.84 36 Up Months 24 Down Months
® Fixed Income Benchmark 2.95 2.91
__ Median 3.29 2.88 B core Fixed Income B Fixed Income Benchmark

Peer Group Analysis - Multi Statistics

Sharpe Tracking Info Downside Up Mkt Down Mkt
Ratio Error Ratio Risk Capture Capture
1.40 1.70 2.93 2.00 116.00 110.00
1.20 g-gg -+ — f-ig 1.80 108.00 - | 95.00 - ®
i ] . - 1 . - — _ . _ _
1.00 035 | IS | 074 1.60 | gres 100.00 :m: 80.00 :“:
0.80 ——m.— -0.10 () 0.01 - 1.40 - 92.00 - 65.00
0.60 -0.55 -0.72 1.20 84.00 50.00
5 5 5 5 5 5
Years Years Years Years Years Years
@ Core Fixed Income 0.83 (61) 0.28 (83) 0.82 (42) 1.57 (46) 100.49 (65) 92.10 (44)
® Fixed Income Benchmark 0.73 (88) 0.00 (100) N/A 1.63 (22) 100.00 (70) 100.00 (17)
Median 0.87 0.46 0.71 1.57 101.56 90.47
Population 126 126 126 126 126 126

Performance shown is gross of fees. Calculations based on monthly periodicity. Parenthesis contain percentile ranks. Please see Board
Presentation/Executive Summary Report Addendum for custom benchmark definitions.

RVK
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Non-Core Fixed Income Performance & Allocation

Manager

Alliance Bernstein Emerging Mkt Debt (SA)
BlueBay Emerging Mkt Debt (54)

Columbia Management Investment Advisers, LLC
Ellington RMBS/ICMBS (SA)

G50 Capital Advisors

Meuberger Berman Investment Advisors, LLC
Octagon Credit Advisors

GoldenTree Guadalupe Fund, LP

Bain Capital Credit Managed Account (Blanco), LP
Beach Point Total Return Fund II, LP

Waterfall Eden Fund, LP

Voya RMBSICMBS (S4)

Public Securities Total

Asset Allocation by Manager

Strateqy
Public Securities

EMD 379,506,935
EMD 376,043,653
High Yield 340,432 083
Structured Credit 474 56T 574
Bank Loans and CLO 473,533,371
High Yield 320,984,340
Bank Loans and CLO 443 388,786
Opportunistic 215 886,449
Cpportunistic 104,996,074
Opportunistic 226,609 688
Structured Credit 230,712,251
Structured Credit 476,381,521

4,068,043,725
Private Investments

As of June 30, 2019

6.89%
6.82%
6.13%
3.61%
8.59%
5.82%
3.14%
3.92%
1.91%
4.11%
4.19%
8.64%

Market Value ($) % of Composite Allocated/Committed Drawni/invested

Adams Street Private Credit Fund-4, LP Direct Lending 94 752,650 1.72% 200,000,000 83,833,284
AG Direct Lending Fund lll (Unlevered}), LP Direct Lending 114,862,816 2.03% 250,000,000 101,250,000
BlackRock Global Credit Opportunities, LP Opporunistic 115,315,540 2.09% 300,000,000 149,043 682
Golub Capital PEARLS Direct Lending Pragram, LP Direct Lending 37,516,003 0.68% 300,000,000 107,044,300
H.I.G. Whitehorse Trinity, LP Direct Lending 148,868,804 2.70% 300,000,000 164,421,573
Marathon CLO Equity Fund, LP Opporunistic 27 647 675 0.50% 50,000,000 32,410,000
Marathon European Credit Opportunity Fund I, LP Opporunistic 68,705,408 1.25% 100,000,000 62402 760
Marathon Structure Product Strategies Fund, LP Opportunistic 146,564,423 2.66% 150,000,000 194,743,061
PIMCO Corporate Opportunities Fund Il Onshore Feeder, LP Opportunistic 135,421,648 2.46% 200,000,000 110,597,018
TCW Brazos Fund, LLC Direct Lending 244 270,256 4. 43% 300,000,000 422 235,000
Varde Private Debt Opportunities Fund (Onshore), LP Opporunistic 105,615,924 1.92% 200,000,000 64,245 455
White Oak Summit Fund, LP Direct Lending 203,634,122 3.68% 200,000,000 206,427 657
Private Investments Total 1,443,175,269 2,550,000,000 1,698,658,790

Comparative Performance

1 1 3 5 10 Since  Inception
Quarter CYTD Year Years Years Years 2018 2017 2016 2015 2014 Incep. ngte
Non-Core Fixed Income 1.79 4.49 5.50 6.07 N/A N/A 2.37 7.51 5.60 0.37 N/A 441  10/01/2014
Non-Core Fixed Income Benchmark 1.85 3.86 5.20 5.28 N/A N/A 2.73 5.45 6.83 -2.31 N/A 3.60
Difference -0.06 0.63 0.30 0.79 N/A N/A -0.36 2.06 -1.23 2.68 N/A 0.81

Performance shown is net of fees. Allocations shown may not sum up to 100% exactly due to rounding. Market values shown are as of 06/30/2019. Commitment
and drawdown information shown is as of 03/31/2019. Drawn/Invested values include called capital that was later returned to TMRS. Please see Board
Presentation/Executive Summary Report Addendum for custom benchmark definitions.

RVK
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Non-Core Fixed Income As of June 30, 2019

Portfolio
Effective Duration 2.67
Spread Duration 2.59
Avg. Maturity 8.43
Avg. Quality Bl
Yield To Maturity (%) 6.02
Coupon Rate (%) 5.60
Current Yield (%) 5.85
Sector Distribution (%)
40.00
30.00 2800

20.00

10.00

0.00

B Non-Core Fixed Income

Bond characteristics exclude Private Credit and Waterfall Eden. Allocation to "Other" consists of interest rate derivatives, derivative offsets, accrued interest,

unsettled trades, and accrued fees. R V K
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Real Return Performance and Allocation As of June 30, 2019

Asset Allocation by Manager

Strateqgy Market Value (%) % of Composite Allocated/Committed Drawn/invested

Public Securities
Chickasaw Capital Management Real Return Public Security 252,333,032
Cohen & Steers Real Return Public Security 812,922 816 24 T4%
Muveen Real Asset Income Fund Real Return Public Security 903,752,611 27.50%
Colchester Global Investors Limited Real Return Public Security 686,943 551 20.90%
Public Securities Total 2,655,952,011
Private Investments

Manager

Actis Energy IV, LP Infrastructure 40,855,008 1.24% 75,000,000 23,800,869
Amerra Agriculture Fund Il Agriculture 71,746,828 218% 100,000,000 83736174
*sppian Matural Resources Fund Il Mining - 0.00% 75,000,000 -
Blue Sky Strategic Australian Agriculture Fund, LP Agriculture 46,062,879 1.40% 66,000,000 57,420,000
Brookfield Infrastructure Fund 111-B Infrastructure 110,283,258 3.36% 150,000,000 112,750,508
*Harrison Street Social Infrastructure Fund, L.P. Infrastructure - 0.00% 200,000,000 -
| Squared Global Infrastructure Fund Il, LP Infrastructure 38,183,629 1.19% 150,000,000 37,383,168
MTP Energy Oppoartunities Fund II, LP Energy 99 554 608 3.03% 100,000,000 98,092,055
*MTP Energy Opportunities Fund I, LP Energy - 0.00% 125,000,000 -
Crrion Mine Finance Fund I Mining 87,920,673 2.68% £100,000,000 £80,161,345
Oirion Mineral Royalty Fund Mining 540,321 0.02% 50,000,000 1,139 341
Sprott Resource Lending Fund LP Agriculture 30,516,584 0.83% 70,000,000 31,105,788
Stonepeak Infrastructure Fund 11l LP Infrastructure 57,726,910 1.76% 150,000,000 55,781,475
Crion Mine Finance Co-Fund I, LP Mining 6,807 872 0.21% 25,000,000 7,378,324
MGP Matural Resources Xl Energy 235,657,675 1.09% 125,000,000 26,387 202
*Instar&GF Essential Infrastructure Fund 1l Infrastructure - 0.00% 100,000,000 -
*InstarAGF Essential Infrastructure Co-Fund Il Infrastructure - 0.00% 50,000,000 -
*5IP Capital Solutions Energy - 0.00% 75,000,000 -
*GIP Capital Solutions Co-lnvest Energy - 0.00% 50,000,000 -
*GIP Spectrum Fund Energy - 0.00% 75,000,000 -
Sprott Resource Lending |l Aagriculture 3,526,431 0.11% 100,000,000 3,704,974
Private Investments Total 630,392,675 2,011,000,000 638,841,224
1 1 3 5 10 Since Inception
Quarter CYTD Year Years Years Years 2018 2017 2016 2015 2014 Incep. ngte
Real Return 2.17 9.93 552 4.21 2.34 N/A -4.30 8.04 6.95 -5.71 4.28 3.67 02/01/2011
Real Return Benchmark 1.99 9.60 5.32 4.82 2.89 4.30 -3.97 9.64 7.25 -4.70 4.08 3.85
Difference 0.18 0.33 0.20 -0.61 -0.55 N/A -0.33 -1.60 -0.30 -1.01 0.20 -0.18

Performance shown is net of fees. Allocations shown may not sum up to 100% exactly due to rounding. Market values shown are as of 06/30/2019. Commitment
and drawdown information shown is as of 03/31/2019 and is provided by TMRS staff. Please see Board Presentation/Executive Summary Report Addendum for
custom benchmark definitions. *Represents approved investments that have not been funded and/or are pending legal documents. R V K
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Real Return Portfolio Diversification As of June 30, 2019

Other

4%

Agriculture

6%

Minerals & Mines

Emerging Markets

17%—\

Inflation Linked Bonds
18%

10%
US/Canada Transport/Social Infra Real Estate
53% 13% 16%
Non-US Developed
30%
Energy \ Utilities/Renewables
0
20% 12%
Portfolio Exposure by Asset Type
Short Duration Credit
3%
Listed Natural Resources Global Listed Infrastructure
3% 26%
Commodities
7%
Private Natural Resource Assets
13%
Global REITS Global Private Infrastructure
15% 13%
\ GILBs
20%
Allocations may not sum up to 100% exactly due to rounding. Allocation information is provided by TMRS and is as of 03/31/20109. R V K
N\
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Real Estate Performance and Allocation

MMarket Yalue [$]

Manager

Abacus Core Income Fund, LP
Blackstone Property Partners

HiZ2 CP Core RE Debt Fund, LP

HZ CP, LP

Harrizon St. Real Estate

INYWESCO Advizers, Inc.

Stockbridge Smart Markets Fund, LP
*Transwestern Core

USas Eagle Real Estate Fund, LP
Walon St Real Estate Debt Fund
Abacus Multi-Famiky Partners Il, LP
Abacus Multi-Famiky Partners 1l LP
Abacus Multi-Famiky Partners W, LP
Alcion RE Part Fund LB, LP
DivcoViest W

Greenfield Acguisition Partners %I, LP
Greenfield Acguisition Partners %I, LP
IC Berkeley Partners MW, LP

Madison Realtty Capital Debt Fund M, LP
Killer Global Fund il

*Pennybacker W, LP

Rubenstein Properties Fund Il
Rubenstein Properties Fund Il
Stockbridge “Walue Fund, LLC
Stockbridge “Walue Fund Il, LP
Stockbridge “alue Fund lll, LP
Torchlight Drebt Opp Fund W, LP
Torchlight Drebt Opp Fund Wi, LP
*Transwestern Core Plus

*TSP “Walue and Income Fund Il Co-Inwest
Kildare European Partners |l
Lubert-Adler Fund %I

Moorfield Real Estate Il

TPS Real Estate Part Il LP

*TPS Real Estate Part Il LP

Eurcpean Property Inv Special
Transwestern Development

Tristan Eurcopean Property Inwv Sp Opp S
Walon St Real Estate Fund %Il
Transwestern Strategic Relationship
Total

Strateqy
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core

“alue Add
“alue Add
“alue Add
“alue Add
“Walue Add
“Walue Add
“Walue Add
“Walue Add
“Walue Add
“Walue Add
“Walue Add
“Walue Add
“Walue Add
“Walue Add
“Walue Aadd
“Walue Aadd
“Walue Aadd
“Walue Aadd
“Walue Aadd
“alue Add
O pportunistic
O pportunistic
O pportunistic
O pportunistic
O pportunistic
O pportunistic
O pportunistic
O pportunistic
O pportunistic
Multi-Strat

21,917,145
353,975,284
21,534 520
59 958 544
273,385,990
243,187,335
358 965,873

285,903,500
52,234 378
0

37 204 887
27,599 546
40,382,793
39,385,583
5,006,158
70,468 904
20,670,454
69,323,303
4 204 62

63,678,883
55,454 6§93

42 Z3E1, 23T
14,639, 705
65,9609 580
2245909 23T

36,246 155
85,510,324
20,681,765
57,171,744

26421 100
22 344 000

&0, 542
25 485 340
17,458 852

2 ,6096,616,167

= of Composite

3.04%
13.50%
1.93%
2.559%
10.14%
9.02%
13.58%
0. 00%:
10.50%
1.94%
0. 00%:
1.38%
1.02%
1.50%
1.456%
0.159%
2.81%
0.7 7%
2.57%
0.15%
0.00%
2.35%
2.09%
0.00%
1.57%
0.54%0
2.45%
0.83%
0.00%
0. 00%
1.34%
3.17%
1.88%
2.12%
0. 00%
0.595%
0.83%
0. 00%
1.058%
0.55%

As of June 30, 2019

AllocatediCommitted Drawnfinwested
75,000,000 55 015 441
J00, 000, 000 300 000, 000
75,000,000 7o, 000,000
125 000, 000 54 870, 3599
150, 000, 000 150, 000, 000
150, 000, 000 150, 000, 000
200,000,000 200,000, 000
45 000, 000 -
250,000,000 250,000, 000
100,000, 000 55,521, 793
50,000,000 47 455 022
7o, 000, 000 89 797 309
7o, 000, 000 25,317 567
50,000,000 35, 935 541
79,000 000 37,541 241
79,000 000 71,948 897
100,000, 00 8553, 59658 345
50,000, 000 19 236 3654
100,000, 00 6.2 406 359
73,000 000 &0 053 315
73,000 000 -
73,000 000 69 356 796
73,000 000 55 017 599
73,000 000 58,8983 571
73,000 000 85 822 152
50,000, 000 15,818 501
73,000 000 &0 000, 000
73,000 000 22 527 870
50,000, 000 -
30,000, 000 -
100,000, 00 41 851,337
100,000, 00 51,281,785
£ 50,000, 000 £ S0, 000, 000
100,000, 00 T2 254 212
100,000, 00 -
£ 30,000, 000 € 20,5943 332
£ 50,000, 000 € 22 344 000
50,000, 000 443 512
7o, 000, 000 14 281 519
75,000, 000 17, 220, 597

3,550,000,000

2,610,049,746

Comparative Performance

1 1 3 5 10 Since Inception
Quarter CYTD Year Years Years Years 2018 2017 2016 2015 2014 Incep. Date

Real Estate 1.63 8159 9.14 10.10 11.42 N/A 10.62 10.56 12.33 12.97 18.36 11.12  01/01/2012
Real Estate Benchmark 1.41 3.18 7.49 7.96 10.16 8.73 8.67 7.65 9.97 15.00 12.40 10.85

Difference 0.22 0.41 1.65 2.14 1.26 N/A L5 291 2.36 -2.03 5.96 0.27
Performance shown is net of fees. Allocations shown may not sum up to 100% exactly due to rounding. Market values shown are as of 06/30/2019. Commitment and
drawdown information shown is as of 03/31/2019 and is provided by TMRS staff. Please see Board Presentation/Executive Summary Report Addendum for custom benchmark
definitions. *Represents approved investments that have not been funded and/or are pending legal documents. R V K

N
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Real Estate Portfolio Diversification As of June 30, 2019

Euror:e Opportunistic
5% 1%
East
29%
West
32% Value
22%
Midwest Core
12% 66%
South ,
25%
Portfolio Exposure by Property Type
Other
2%
Mixed Use
2% Office
Storage 30%
1%
Land
1%
Healthcare
1%
Hotel
5%
Residential
0,
33% Industrial
14%
Retalil
11%
Allocations may not sum up to 100% exactly due to rounding. Sector allocation information is based on market values as of 06/30/2019. Allocation information ’ R V K
shown for property type and geography is provided by TMRS on a 3 month lag and is as of 03/31/2019. .
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Absolute Return Performance and Allocation

Asset Allocation by Manager

As of June 30, 2019

Manager Strategy Market Value ($) % of Composite  Allocated/Committed  Drawn/Invested
Blackstone Treaty Oak Fund 23,711,502 1.03% o83, 000,000 o83, 000,000
L'S Equity Manager 1 L'S Equity 128,524 304 2.60% 110,000,000 110,000,000
L'S Equity Manager 2 L'S Equity 117,819,128 5.14% o0 000,000 o0 000,000
L'S Equity Manager 3 LS Equity 116,751,153 5.05% a0, 000,000 a0, 000,000
L'S Equity Manager 4 L'S Equity 123,697 580 2.39% 115,000,000 115,000,000
Credit Manager 1 Credit 157 580 158 6.87% 120,000,000 120,000,000
Credit Manager 2 Credit 15,184,754 0.84% 120,000,000 120,000,000
Credit Manager 3 Credit 154,055 463 6.72% 115,000,000 115,000,000
Credit Manager 4 Credit 4475 110 0.20% S0, 000,000 6937 750
Credit Manager 5 Credit 45 013,527 2.08% 45 300,000 45 300,000
Credit Manager & Credit 15 012,530 0.83% 25,100,000 25,100,000
Relative Value Manager 1 Relative Value 5,116 342 0.22% 100,000,000 100,000,000
Relative Value Manager 2 Relative Value 168,626 250 7.35% 150,000,000 150,000,000
Relative Value Manager 3 Relative Value 93 344 537 4.07% 73,000,000 73,000,000
Relative Value Manager 4 Helative Value 101,157 541 4.41% S0, 000,000 S0, 000,000
Relative Value Manager 5 Relative Value 141,137 224 8.15% 150,000,000 150,000,000
Event Driven Manager 1 Event Drriven 3,746 686 0.16% 50,000,000 50,000,000
Global Macro Manager 1 Global Macro 130,667 842 2.70% 125,000,000 125,000,000
Global Macro Manager 2 Global Macro 162,683 218 7.05% 150,000,000 150,000,000
Global Macro Manager 2 Global Macro 142 188 253 6.20% 100,000,000 100,000,000
Global Macro Manager 4 Global Macro o7 951 426 4 27% 90 000,000 90 000,000
Global Macro Manager 5 Global Macro 23,891 836 1.04% 23,700,000 23,700,000
*Global Macro Manager 6 Global Macro - 0.00% 79,000,000 -
Multi-Strat Manager 1 Multi-Strat 106,873,635 4.66% 100,000,000 100,000,000
Multi-Strat Manager 2 Multi-Strat 99 358 457 4.33% 100,000,000 100,000,000
Multi-Strat Manager 3 Multi-Strat 104,096,953 4.54% 250,000,000 100,525,862
*Multi-Strat Manager 4 Multi-Strat - 0.00% 100,000,000 -
Total 2,293,724,025 3,195, 100,000 2,827 ,963,612
1 1 3 5 10 Since Inception
Quarter CYTh Year Years Years Years 2018 2017 2016 2015 2014 Incep. ngte
Absolute Return 1.42 3.15 2.27 6.22 N/A N/A 151 11.72 0.22 3.34 N/A 4.13 08/01/2014
Absolute Return Benchmark 0.93 2.93 0.08 3.45 2.10 3.17 -0.93 7.11 -1.34 0.79 4.72 1.93
Difference 0.49 0.22 2.19 2.77 N/A N/A 2.44 4.61 1.56 2.55 N/A 2.20
Absolute Return Direct Composite 1.37 3.11 1.83 6.23 N/A N/A 1.07 12.51 0.35 N/A N/A 4.75 01/01/2016
Absolute Return Benchmark 0.93 2.93 0.08 3.45 2.10 3.17 -0.93 7.11 -1.34 0.79 4.72 2.16
Difference 0.44 0.18 1.75 2.78 N/A N/A 2.00 5.40 1.69 N/A N/A 2.59
Performance shown is net of fees. Allocations shown may not sum up to 100% exactly due to rounding. Market values shown are as of 06/30/2019. Commitment
and drawdown information shown is as of 06/30/2019 and is provided by TMRS staff. Please see Board Presentation/Executive Summary Report Addendum for
custom benchmark definitions. *Represents approved investments that have not been funded and/or are pending legal documents. R V K
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Absolute Return Strategy Exposures As of June 30, 2019

Direct Portfolio Manager Exposures

CTA
7%
Equity
19%
Multi-Strat ’
11%
Macro
16%
Credit
21%

Event Driven
2%

Relative Value
24%

Allocations shown may not sum up to 100% exactly due to rounding. Allocation information is provided by TMRS on a 3 month lag and is as of 03/31/2019. The
BlackStone Treaty Oak Fund is in the process of winding down the portfolio. R V K
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As of June 30, 2019

Private Equity Performance and Allocation

Manager Strateqgy Market Value [$5) % of Composite  Allocated!/Committed Drawni/invested
Altaris Constellation Fartners 1w, LF Euy-out 4 ER3, 341 0.ER 12,600,000 3,851,071
Altariz Health Partners IV, LFP Etuy-out 15,182,171 2.1 50,000,000 12,180,072
“arcline Capital Partners Eiuy-outk - 000 50,000,000 -
Capital Partners Frivate Equity Income Fund Il LFP Euy-out 16,130,231 224 BE, 000,000 17,701, FEE
"Capwest Equity Partners IV SC5p Euy-out - 0.0z 45, 500,000 -
Ounes Foint Capital Fund I, LP Euy-out 8,312,663 1155 50,000,000 11,153,312
GTCH Fund =11, LF Etuy-outk Q17736 128 50,000,000 12,320,000
Harwest Partners Wil Euy-out 16,125,471 224 20,000,000 14,674,293
H.LG. Capella Euy-out 2E,124 8EE B3 100,000,000 26,351,648
H.LGE. Strategic FPartner=s Fund Euy-out 4,829,229 0BT 200,000,000 A 490,237
Incline Equity Fartner 1w, LF Euy-out 19,234,474 259 40,000,000 18,260,345
K aino=s Capital Fartners I, LF Euy-out 23136204 321 25,000,000 23,608,947
PAarlin Equity ', LF Etuy-outk 1,715,263 B3 57,000,000 1,431,720
MAarlin Herikage I, LF Etuy-out E229,694 0,952 14,250,000 Flan e
“Marthlane Capital Fartners IILF Euy-out - 0.0 E0,000,000 -
One Rock Capital Fartner= 1, LP Euy-out 26,394,174 3BT 45,000,000 27 456,922
"Frowvidence Equity Partners Wi, LF Euy-out - 0.0z 56,000,000 -
Fewverence Capital Fartners |l Euy-out 1,270,202 1653 B0, 000,000 N422173
Searchlight Capital I Eiuy-outk 35,096,595 4 885 47,000,000 28,926,669
“Searchlight Capical 1 Euy-out - 0.0z B0, 000,000 -
Tritium |, LF Euy-out 45,092,874 E.2E 50,000,000 33,899,249
“Tritium I, LF Eiuy-outk - 000 E0,000,000 -
FiEM 2012 Partner Fund wenturefiErowth 1,250,000 LA P 100,000,000 1,250,000
Foundry Group Mext Fund, LF WenturefGrowth 228162 452 281 20,000,000 23,400,000
Foundry Group 2018 WenturefGrowth 5,203,693 072 45,000,000 5,625,000
FTW W, LF WenturefGErowth 40,012,132 B.EER 4,000,000 36,650,000
Plain Fost Groweh Capital Il LF WenturefGrowth 4 13E, 230 (IR 40,000,000 4 E12,240
Mlercato Fartners Growth, LF WenturefGrowth 32,283,346 4495 40,000,000 26,400,000
Frowvidence Strateqic Growth 1, LP WenturefGrowth 7,330,881 830K E0,000,000 42,953,904
Frowvidence Strateqgic Growth 1, LF WenturefGrowth Bz2a12,376 aRCi T F0,000,000 45 FaR 9ET
"Providence Strategic Growth 1Y, LFP WenturefGrowth - 000 50,000,000 -
Updata Partner= W, LF WenturefGrowth E2. 456 336 8RN B0,000,000 42 E26,000
“Updata Fartners W, LF WenturefGErowth - 000 ¥R 000,000 -
Carlyle Energy Mezzanine Fund |l Special Situation=s 26072517 48 E5, 000,000 24,944 71
EES0 Capital Opportunities Fund Il LF Special Sitwations 38,508 532 [ = ¥R, 000,000 ar.hEld
EE0COF Il Co-investment Fund, LF Special Sitwations E.547T ES2 0,915 12,750,000 ER21 412
H.LG. Bayside Fund I'v Special Situation=s 20,434,945 2845 E0,000,000 26,293,521
LightEay Inwestment Fartners, LF Special Sitwations 1,122,168 [ (=554 40,000,000 2,752,483
TP Opportunities Partners 1Y, LF Special Sitwations 2,179,685 0442 26,000,000 2,116,070
TSEP Adjacent Opportunities Fund 1 Special Situation=s A05E0521 T2 5,000,000 40,815,185
TES5F Adjacent Opportunities (O], LP Special Sitwations 0 0,00z B0,000,000 -
Total 19,759,945 2. 215 1k D 638,154 444

Comparative Performance

Que:tlrter CYTD Yelar Ye?;rs Ye5ars Yelgrs 2018 2017 2016 2015 2014 Iilgecpe IncDegtteion
Private Equity 2.44 4.11 17.51 25.23 N/A N/A 39.18 19.69 1.68 N/A N/A 17.60  01/01/2016
Private Equity - Buy Out -0.73 -11.67 -7.71 13.10 N/A N/A 26.96 7.09 23.91 N/A N/A 12.02 01/01/2016
Private Equity - Venture/Growth 4.26 17.77 43.19 28.86 N/A N/A 58.25 34.71 N/A N/A N/A 28.86  07/01/2016
Private Equity - Special Situations 3.23 -0.06 4.82 13.75 N/A N/A 15.17 12.52 N/A N/A N/A 8.74  04/01/2016

Performance shown is net of fees. Allocations shown may not sum up to 100% exactly due to rounding. Market values shown are as of 06/30/2019. Drawn/Invested
values are as of 06/30/2019 and is provided by TMRS staff. Commitment information shown is as of 03/31/2019 and is provided by TMRS staff. *Represents

approved investments that have not been funded and/or are pending legal documents.
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Private Equity Strategic Allocation As of June 30, 2019
Private Equity Strategy Diversification by Commitment Private Equity Geographic Diversification by Commitment

Special Situations

18%—\ Internatig;;i
Buy-Out
54%
Growth
27%
USA
78%
Policy Strategy Ranges Policy Geography Ranges
Control/Buy-out 40% to 75% No less than 75% in USA
Venture/Growth/Minority 10% to 40% No more than 25% in International

Special Situations/Opportunistic 5% to 35%

Allocations may not sum up to 100% exactly due to rounding. Allocation information is provided by TMRS on a 3 month lag and is as of 03/31/2019.

RVK
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Private Equity Strategic Allocation

As of June 30, 2019

Private Equity Manager Diversification by Commitment

Altaris Const, 1%

o 0,
TPG, 1%, TSSP (D). 2% Ajtaris Health. 2%

TSSR I”, 3% Arcline, 2% Cap PartnerS, 3%

CapVest, 2%
Dunes Point, 2%
GTCR, 2%

Harvest, 1%

H.l.G. Capella, 5%

Lightbay, 2%
H.l.G. Bayside, 3%
GSO Cap Opp, 3%
GSO Co-Inv, 1%

Carlyle, 3%

Updata VI, 3%

Updata V, 2%

o V. 2% H.I.G. SPF, 9%
rov IV, 2%
Prov Ill, 3%
Incline, 2%
Prov Il, 3% Kainos, 2%
Mercato, 2% Marlin V, 3%
Main Marlin II, 1%

Post, 2"/1:1'\/, 20
Foundry 2018, 2%

Northlane, 3%
One Rock, 2%

R Prov VIII,220%
roundry. 1 e Searchlight IT,VZe:/Snce’ ’
Tritium 11, 3% _/ Tritium 1, 2%
Searchlight 11,
2%

Policy Guidelines

No more than 35% with any one investment manager; No more than 25% in any one investment vehicle.

Allocations may not sum up to 100% exactly due to rounding. Allocation information is provided by TMRS on a quarter lag and is as of 03/31/2019.
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Texas Municipal Retirement System
Addendum

As of June 30, 2019
Additional Information

¢ For additional information on investment managers, please see the RVK quarterly performance report, or materials provided by a
specialty consultant.
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Texas Municipal Retirement System As of June 30, 2019
Addendum

Composite Benchmark Comments
The Actual Allocation Benchmark is calculated monthly using beginning of month asset class weights applied to each corresponding benchmark return and currently consists of the following:
Total Equity Benchmark
Fixed Income Benchmark
Non-Core Fixed Income Benchmark
Real Return Benchmark
Real Estate Benchmark
Absolute Return Benchmark
Private Equity Benchmark
FTSE 30 Day T-Bill Index

Asset Class Composite Benchmarks:

The Total Equity Benchmark is calculated monthly and consists of 50% Russell 3000 Index and 50% MSCI EAFE Index (USD) (Net) through 07/31/2010; a blend of the Russell 3000 Index, MSCI ACW
Ex US IM Index (USD) (Net) and MSCI EAFE Index (USD) (Net) at beginning of month investment weights through 11/30/2012; and a blend of the Russell 3000 Index and MSCI ACW Ex US IM Index
(USD) (Net) at beginning of the month weights through 12/31/2018; and MSCI ACW IM Index (USD) (Net) thereafter.

The Fixed Income Benchmark is calculated monthly and consists of the Bloomberg US Gov't Crdt Lng Trm Bond Index through 06/30/2009; Bloomberg US Agg Bond Index thereafter.

The Non-Core Fixed Income Benchmark is calculated monthly using beginning of the month sub-asset class weights within the Non-Core Fixed Income Composite applied to each sub-asset class
primary benchmark return.

The Real Return Benchmark is calculated monthly using beginning of the month sub-asset class weights within the Real Return Composite applied to each sub-asset class primary benchmark return.

The Real Estate Benchmark is calculated monthly and consists of the NCREIF ODCE Index (AWA) (Gross); interim months assume a 0.00% return. The return is composed of lagged and un-lagged
returns in the same proportion as the market value of managers whose returns are being reported on a lagged versus non-lagged basis.

The Absolute Return Benchmark is calculated monthly and consists of the HFRI FOF: Dvf'd Index (1 Mo Lag).
The Private Equity Benchmark is set equal to the Composite return.

Real Estate Performance Comments

"Privately held real estate fund returns are one-quarter lagged and are provided by Private Edge. Quarterly returns are incorporated in the last month of that particular quarter. The returns for the first two
months are zero.

Market values are previous quarter-end values as reported, rolled forward with current cash flows. Returns and market values provided by Private Edge are rolled into their respective Real Estate
composite and the Total Plan composite.

Publicly traded real estate fund performance is non-lagged, reflecting monthly fluctuations. Detailed information regarding methodology can be found in the internal TMRS Performance Reporting Policy
statement" (State Street Performance Team).

H/2 CP, LP is a publicly traded real estate fund, previously classified as non-public. Performance from 10/2015 - 12/2015 is revised to reflect the change in calculation methodology.

RVK
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Glossary

Active Return - The difference between the investment manager/composite performance relative to the performance of an appropriate market
benchmark.

Active Share - Measures the degree to which the holdings of a fund differ from the holdings of the benchmark. Active share is calculated by taking the
sum of the absolute value of the differences of the weight of each holding in the fund versus the weight of each holding in the benchmark and dividing by
two.

Alpha - A measure of the difference between a portfolio's actual returns and its expected performance, given its level of risk as measured by beta. It is a
measure of the portfolio's historical performance not explained by movements of the market or a portfolio's non-systematic return.

Alpha Ratio - A measure of a portfolio's non-systematic return per unit of downside risk. It is measured by dividing the alpha of a portfolio by the
downside risk. The non-systematic return is a measure of a portfolio's historical performance not explained by movements of the market.

Average Quality - Bond quality ratings are reported using the investment managers' and the index providers' preferred rating agency. Average Quality
for managers unable to provide this statistic is instead provided by Morningstar; if unavailable on Morningstar, it has been estimated using a credit
quality distribution provided by the manager. There are two primary rating agencies in the US. Moody's assigns ratings on a system that employs up to
four symbols (consisting of letters and numbers) such as, Aaa, Aa2, etc., with Aaa being the highest or safest rating. Standard & Poor's (S&P) employs a
system that uses + and - along with letters such as AAA, AA+, etc. The two rating agencies' systems are summarized below:

S&P Moody’s Explanation S&P Moody’s Explanation
Higher Credit Quality — Investment Grade Lower Credit Quality — Below Investment Grade
AAA Aaa Prime/Highest credit quality = BB+ Ba1 Speculative/Low credit quality
AA+ Aa1 High credit quality BB Ba2
AA Aa2 BB- Ba3
AA- Aa3 B+ B1 Highly speculative
A+ A1 Upper-medium credit quality B B2
A A2 - B3
A- A3 CCC+ Caat Substantial credit/default risk
BBB+ Baa1 Lower-medium credit quality CCC Caa2 Extremely speculative
BBB Baa2 CCC- Caa3
BBB- Baa3 CcC Ca Vulnerable to default
C Ca
D C In default

Benchmark Effect - The difference between the blended return of each respective managers’ benchmark within a composite and the composite’s
benchmark return.

Beta - A measure of the sensitivity of a portfolio to the movements in the market. It is a measure of a portfolio's non-diversifiable or systematic risk.

Box Plots - A graphical representation of the distribution of observations. From top to bottom, the four boxes represent the spread between the
maximum value and the minimum value in each quartile. A quartile represents the values that divide the observations into four quarters (i.e., 15 quartile,
2" quartile, 3™ quartile, and 4™ quartile). The median observation is where the 2™ quartile and 3™ quartile meet.

Buy and Hold Attribution - At the beginning of the time period under analysis, the manager and benchmark portfolios are broken down into segments
(i.e., styles, sectors, countries, and regions) based on the desired type of attribution. The formula assumes zero turn-over to the manager and
benchmark portfolios throughout the period and calculates the segment returns ("buy and hold returns") to arrive at performance attribution. Due to
portfolio turnover, buy and hold attribution may not accurately represent quarterly performance relative to the benchmark. Country, region, sector, and
style allocations are as of the date one quarter prior to the reporting date, and the returns shown are for those segments throughout the quarter reported.
Due to disclosure guidelines set by each investment manager, equity characteristics shown are as of the most recent date available. The following is the
methodology for segment classification:
Sector - Attribution is calculated using the Global Industry Classification Standard (GICS) which is a detailed and comprehensive structure for sector
and industry analysis. Stocks are classified by their primary sector, as defined by S&P Capital IQ data.
Country/Region - Attribution is calculated using the Morgan Stanley Capital International (MSCI) region standards. Stocks are classified by their
domicile country/region, as defined by S&P Capital IQ data.
Style - Stocks are classified into the following style boxes: large/mid/small vs. growth/neutral/value. Stocks are classified along large/mid/small
categories at the time of the Russell index rebalancing, using the index market cap boundaries as cutoff points. Stocks are classified along
growth/neutral/value categories at the time of the Russell index rebalancing, using the price/book ratio as supplied by S&P Capital IQ. Stocks in the
Russell 3000 Index portfolio are sorted by price/book ratio; names with the highest price/book ratio that make up 1/3 of the total market capitalization
are assigned to the growth category, names that make up the subsequent 1/3 of the total market capitalization are assigned to the neutral category,
while the balance of the names are assigned to the value category.

Portfolio Characteristics and Buy and Hold Attribution reports utilize product-specific data for all mutual funds and commingled funds.

Capital Markets Review -
Breakeven Inflation - Measures the expected inflation rate at each stated maturity by taking the difference between the real yield of the inflation-
linked maturity curve and the yield of the closest nominal Treasury maturity.
Consumer Confidence - Measures domestic consumer confidence as defined by the degree of optimism on the state of the economy that
consumers express through saving and spending.
Consumer Price Index (CPI) - Measures the change in the price level of consumer goods and services.
Federal Funds Rate - The interest rate at which a depository institution lends funds maintained at the Federal Reserve to another depository
institution overnight. It is one of the most influential interest rates in the US economy, since it affects monetary and financial conditions, which in turn
have a bearing on key aspects of the broad economy including employment, growth and inflation.
Option-Adjusted Spread - Measures the flat spread of an index or bond to the Treasury yield curve after removing the effect of any embedded

A\ RVK
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Glossary

Purchasing Managers Index (PMI) - Measures economic activity by surveying purchasing managers on a monthly basis as to whether business
conditions have improved, worsened, or stayed the same.

Real Gross Domestic Product (Real GDP) - An inflation-adjusted measure that reflects the value of all goods and services produced by an economy
in a given year.

US Dollar Total Weighted Index - Measures the value of the US Dollar relative to a basket of other world currencies. It is calculated as the weighted
geometric mean of the dollar's value versus the EUR, GBP, CAD, SEK, CHF, and JPY.

Unemployment Rate - The percentage of the total labor force that is unemployed but actively seeking employment.

VIX - Measures the implied volatility of S&P 500 Index options by looking at the market's expectation of the S&P 500 Index volatility over the next 30
day period. Commonly referred to as the "fear index" or the "fear gauge."

Cash Flow Effect — The composite’s active return minus the sum of each managers’ active return minus the benchmark effect.

Consistency - The percentage of quarters that a product achieved a rate of return higher than that of its benchmark. The higher the consistency figure,
the more value a manager has contributed to the product's performance.

Convexity - A measure of the shape of the curve that describes the relationship between bond prices and bond yields.

Correlation - A statistical measure of the relationship between asset class returns. A value of 1.00 is a perfect correlation; that is, the asset classes
always move in the same direction. A value of -1.00 indicates a perfect negative correlation, in which the asset classes always move in opposite
directions of each other. A value of 0 indicates there is no relationship between the direction of returns of the two asset classes. Correlation calculations
only consider the direction of changes relative to two variables and not the magnitude of those changes.

Coupon Rate - The percentage rate of interest paid on a bond or fixed income security; it is typically paid twice per year.
Current Yield - The annual income of a security divided by the security's current price.

Down Market Capture - Down market by definition is negative benchmark return and down market capture represents the ratio in % terms of the
average portfolios return over the benchmark during the down market period. The lower the value of the down market capture the better the product's
performance.

Downside Risk - A measure similar to standard deviation, but focuses only on the negative movements of the return series. It is calculated by taking the
standard deviation of the negative monthly returns. The higher the factor, the riskier the product.

Earnings Per Share - It is backward looking, calculated using the one year current EPS divided by the one year EPS five years ago.
Effective Duration - The approximate percentage change in a bond's price for a 100 basis point change in yield.

Excess Return vs. Market - Average of the monthly arithmetic difference between the manager's return and the benchmark return over a specified time
period, shown on an annualized basis.

Excess Return vs. Risk Free - Average of the monthly arithmetic difference between the manager's return and the risk-free return (i.e., ICE BofAML 3
Mo US T-Bill Index unless specified otherwise) over a specified time period, shown on an annualized basis.

Excess Risk - A measure of the standard deviation of a portfolio's performance relative to the risk free return.
Expense Ratios - Morningstar is the source for mutual fund expense ratios.
Gain/Loss - The net increase or decrease in the market value of a portfolio excluding its Net Cash Flow for a given period.

Indices - All indices and related information are considered intellectual property and are licensed by each index provider. The indices may not be
copied, used or distributed without the index provider's prior written approval. Index providers make no warranties and bear no liability with respect to the
indices, any related data, their quality, accuracy, suitability and/or completeness.

Information Ratio - Measured by dividing the active rate of return by the tracking error. The higher the information ratio, the more value-added
contribution by the manager.

Liability Driven Investing (LDI) - A method to optimally structure asset investments relative to liabilities. The change in liabilities is estimated by the
Ryan Labs Generic PPA Index of appropriate duration for that Plan. This benchmark is based on generic data and is therefore an approximation. RVK is
not an actuarial firm, and does not have actuarial expertise.
Estimated Funded Status - The estimated ratio of a Plan's assets relative to its future liabilities. This is calculated by dividing the Plan's asset market
value by the estimated present value of its liabilities. The higher the estimated funded status, the better the Plan's ability to cover its projected benefit
obligations. An estimated funded status of 100% indicates a Plan that is fully funded.
Estimated PV of Liabilities - An estimate of a Plan's future liabilities in present value terms. The beginning of the period liability is provided by the
Plan's actuary. The period-end present value liability estimate provided in this report is derived by applying the estimated percentage change
generated using the Ryan Labs Generic PPA Index with duration similar to that reported on the most recent actuarial valuation report.
Duration of Liabilities - The sensitivity of the value of a Plan's liabilities to changes in interest rates, as calculated by the Plan's actuary.
Duration of Assets - The dollar-weighted average duration of all the individual Plan assets.
Estimated Plan Hedge Ratio - The estimate of how well a Plan's investment portfolio is hedged against changes in interest rates - a primary driver of
funded status movements. This is calculated by dividing the dollar-weighted values of both the Plan asset duration by the liability duration and
multiplying by the estimated funded status. An estimated plan hedge ratio of zero indicates that the Plan's liabilities have not been hedged, whereas a
value of one indicates fully hedged.

Modified Duration - The approximate percentage change in a bond's price for a 100 basis point change in yield, assuming the bonds’ expected cash

flows do not change.
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Mutual Fund Performance - Whenever possible, manager performance is extended for any share class that does not have 10 years of history. Using
Morningstar's methodology, a single ticker within the same fund family (often the oldest share class) is chosen to append historical performance.

Net Cash Flow - The sum, in dollars, of a portfolio's contributions and withdrawals. This includes all management fees and expenses only when
performance shown is gross of fees.

Peer Groups -
Plan Sponsor Peer Groups - RVK utilizes the Mellon Analytical Solutions Trust Universe along with the Investment Metrics Plan Sponsor Universe.
The combined Mellon Analytical Solutions Trust Universe and Investment Metrics Plan Sponsor Universe is used for comparison of total fund
composite results and utilizes actual client performance compiled from consultant and custodian data. The Plan Sponsor Peer Group database
includes performance and other quantitative data for over 2,100 plans which include corporate, endowment, foundation, public, and Taft Hartley plans.
Plan Sponsor Peer Groups are gross of fees.
Investment Manager Peer Groups - RVK utilizes Investment Metrics’ Peer Groups for investment manager peer comparison and ranking. The
Investment Metrics Peer Group database includes performance and other quantitative data for over 840 investment management firms and 29,000
investments products, across more than 160 standard peer groups. Mutual Fund Peer Groups are net of fees. For more information on Peer Groups,
visit https://www.invmetrics.com/style-peer-groups.

Percentile Rankings - Percentile rank compares an individual fund's performance with those of other funds within a defined peer group of managers
possessing a similar investment style. Percentile rank identifies the percentage of a fund's peer group that has a higher return (or other comparative
measurement) than the fund being ranked. Conversely, 100 minus the individual fund's ranking will identify the percentage of funds within the peer group
that have a lower return than the fund being ranked.

1 - Highest Statistical Value 100 - Lowest Statistical Value

Example: American Funds AMCP;R-4 (RAFEX) is ranked in the 4" percentile within the IM US Equity Large-Cap Growth Funds (MF) Peer Group for the
Sharpe Ratio. Within the IM US Equity Large-Cap Growth Funds peer group, 4% of the other funds performed better than American Funds AMCP;R-4
(RAFEX), while 96% of the funds performed worse.

Performance Methodology - RVK calculates performance for investment managers and composites using different methodologies.
Investment Managers - Performance is calculated for interim periods between all large external cash flows for a given month and geometrically
linked to calculate period returns. An external cash flow is defined as cash, securities, or assets that enter or exit a portfolio. RVK defines a "large
cash flow" as a net aggregate cash flow of 210% of the beginning-period portfolio market value or any cash flow that causes RVK calculated
performance to deviate from manager/custodian reported performance in excess of 5 basis points for a given month.
Composites - The Modified Dietz methodology is utilized to calculate asset class, sub-asset class, and total fund composite performance. The
Modified Dietz method calculates a time-weighted total rate of return that considers the timing of external cash flows; however, it does not utilize
interim period performance to mitigate the impact of significant cash in- and outflows to the composite.

RVK calculates performance beginning with the first full month following inception. Since inception performance may vary from manager reported
performance due to RVK using the first full month of returns as the inception date. Performance for both managers and composites is annualized for
periods greater than one year.

Portfolio Characteristics - Due to disclosure guidelines set by each investment manager, portfolio characteristics shown are as of the most recent date
available.

Price to Earnings Ratio - The ratio of a company’s share price to its per-share earnings

Private Equity Quartile Ranks - Private Equity quartile ranks are generated using vintage year peer group data provided by Thomson Reuters, and are
based on each fund’s annualized, since inception internal rate of return (IRR). Three Private Equity peer groups are available via Thomson Reuters:
Buyout, Venture, and All Private Equity. Ranks are available quarterly, at a one-quarter lag.

Return - Compounded rate of return for the period.

% Return - The time-weighted rate of return of a portfolio for a given period.

R-Squared - The percentage of a portfolio's performance explained by the behavior of the appropriate benchmark. High R-Squared means a higher
correlation of the portfolio's performance to the appropriate benchmark.

Risk Free Benchmark — ICE BofAML 3 Mo US T-Bill Index unless specified otherwise.
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RVK Liquidity Rating - A qualitative method for determining the relative amount of liquidity in a portfolio. The characteristics considered when
determining relative liquidity include trading volume, gates for redemption, leverage, nature of transactions, and pricing mechanisms. The RVK Liquidity
Rating is calculated using beginning of month investment weights applied to each corresponding asset class liquidity rating.

Asset Class RVK Liquidity Rating Asset Class RVK Liquidity Rating
Liguid Investments Less Liquid Investments

T-Bills and Treasurys 100 Fixed Income Plus Sector 50
Cash Equivalents 98 Bank Loans 50
TIPS 95 Stable Value (Plan Sponsor Directed) 50
US Large Cap Equity 95 Absolute Return Strategies 35
Diversified Real Return 93

Stable Value (Participant Directed) 91

Non-US Large Cap Equity 90 Not Liquid Investments

Global Tactical Asset Allocation 88 Core Real Estate 25
US Small Cap Equity 85 Core Plus Real Estate 15
REITS 85 Non-Core Real Estate 5
Non-US Small Cap Equity 85 Private Equity Funds of Funds 5
Emerging Markets Equity 85

Core Fixed Income 85

Core Plus Fixed Income 80

Sector Allocation - Negative fixed income sector allocation reflects manager’s use of derivatives, short selling, or interest rate swaps.

Sharpe Ratio - Represents the excess rate of return over the risk-free return (i.e., ICE BofAML 3 Mo US T-Bill Index unless specified otherwise), divided
by the standard deviation of the excess return to the risk free asset. The result is the absolute rate of return per unit of risk. The higher the value, the
better the product's historical risk-adjusted performance.

Simple Alpha - The difference between the manager's return and the benchmark's return.

Spread Duration - The approximate percentage change in a bond's price for a 100 basis point change in its spread over a Treasury of the same
maturity.

Standard Deviation - A statistical measure of the range of a portfolio's performance. The variability of a return around its average return over a specified
time period.

Time Period Abbreviations - QTD - Quarter-to-Date. CYTD - Calendar Year-to-Date. FYTD - Fiscal Year-to-Date. YOY - Year Over Year.

Thematic Classification - Represents dedicated manager allocations; as such, thematic allocations are approximations. RVK categorizes the following
asset classes as Alpha, Capital Appreciation, Capital Preservation, and Inflation:

Alpha Capital Appreciation Capital Preservation Inflation

Absolute Return Strategies Public Equity Core Fixed Income TIPS

Currency Overlay Private Equity CMBS Fixed Income Bank Loans
Preferred Securities Asset Backed Fixed Income Core Real Estate
High Yield Domestic Core Plus Fixed Income Real Return
Convertible Fixed Income Mortgage Backed Fixed Income Inflation Hedges
TALF Funds International Developed Fixed Income REITS
Distressed Debt Cash Equivalents Commodities
Emerging Market Fixed Income Stable Value

Value Added Real Estate
Opportunistic Real Estate

Total Fund Attribution — The Investment Decision Process (IDP) model provides an approach to evaluating investment performance that applies to all
asset classes and investment styles. The IDP model is based on a top-down hierarchy framework of investment decisions, with each decision
contributing to the overall profit or loss. The IDP approach starts from the strategic asset allocation and follows the flow of the investments down to the
manager’s skill.
Strategic Asset Allocation (SAA) — The percentage return gained or lost from the long-term strategic asset allocation decision, the most significant
determinant of long-term performance. SAA is the product of the target asset allocation multiplied by the corresponding benchmark returns.
Tactical Asset Allocation (TAA) — The percentage return gained or lost from not having been precisely allocated at the target asset allocation mix,
whether by deviations that are tactical in nature or a by-product of moving towards the target mix. TAA is the product of the actual asset allocation
multiplied by the broad asset class benchmarks, less the SAA.
Style Selection (SS) — The percentage return gained or lost from intentional style biases within each asset class (e.g. value rather than core or
overweight to emerging markets relative to benchmark). SS is the product of the actual manager allocation within each asset class multiplied by their
specific benchmark, less TAA.
Manager’s Skill (MS) — The percentage return gained or lost from manager value added relative to their specific benchmark. MS is the product of the
actual manager allocation multiplied by their achieved excess return.

Total Fund Beta - Total Fund Beta is calculated using the S&P 500 as the benchmark. It represents a measure of the sensitivity of the total fund to
movements in the S&P 500 and is a measure of the Total Fund's non-diversifiable or systematic risk.

Tracking Error - A measure of the standard deviation of a portfolio's performance relative to the performance of an appropriate market benchmark.
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Treynor Ratio - Similar to Sharpe ratio, but focuses on beta rather than excess risk (standard deviation). Treynor ratio represents the excess rate of
return over the risk-free rate (i.e., ICE BofAML 3 Mo US T-Bill Index unless specified otherwise) divided by the beta. The result is the absolute rate of
return per unit of risk. The higher the value, the better historical risk-adjusted performance.

Unit Value - The dollar value of a portfolio, assuming an initial nominal investment of $100, growing at the compounded rate of %Return for a given
period.

Up Market Capture - Up market by definition is positive benchmark return and up market capture represents the ratio in % terms of the average
portfolios return over the benchmark during the up market period. The higher the value of the up market capture the better the product's performance.

Yield to Maturity - The rate of return achieved on a bond or other fixed income security assuming the security is bought and held to maturity and that
the coupon interest paid over the life of the bond will be reinvested at the same rate of return. The 30-Day SEC Yield is similar to the Yield to Maturity
and is reported for mutual funds.

Yield to Worst - The bond yield calculated by using the worst possible yield taking into consideration all call, put, and optional sink dates.
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Disclaimer of Warranties and Limitation of Liability. This document was prepared by RVK; Inc. (RVK) and
may. include information and data from some ot all of the following sources: client staff; custodian banks;
investment’ managers; specialty investment consultants; ‘actuaries; plan.administrators/record keepers;

index providers; as well as other third party sources as directed by the client or as we believe
necessary or appropriate. RVK'has taken reasonable care to ensure the accuracy of the
information or data, but makes no.warranties and disclaims responsibility for the accuracy or
completeness of information or data provided or methodologies employed by any external
source. Thisidocument is provided for the client's internal use only.and.does not
constitute a recommendation by RVK or an offer of, or a solicitation for, any.
particular;security and it is not intended to convey any guarantees as to
the future performance.of the investment products, asset classes;
or capital markets.





