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Rhode Island Asset Liability Review Calendar

Topic Date
1 | Liabilities Briefing May 25, 2016 ﬂ
a. Review of liability profile and other actuarial
considerations
2 | Benchmarking Briefing June 22, 2016 Zl

a. Peerinstitutional fund review
b. ERSRI Plan asset portfolio review
C. PCA Briefing on how the model works

3 | Risks and Risk Preferences July 13, 2016 z |

a. Financial condition of plan
b. Risk sensitivities and definitions of success

4 | Translating Risk Appetite into Investment Constraints Aug 1, 2016
a. Define investment objectives and determine model
variables
b. New concept review (asset class) — Z |
5 | Asset Class Modeling Aug 1, 2016
a. Role of assets
b. Capital market assumptions —
6 | First Run of Model Sept 8, 2016 « Today’s Discussion
a. Model output review - SIC feedback
b. Issues for further review
7 | Second Run of Model Sept 28, 2016

a. Model output review

8 | Adoption of Strategic Allocation Sept 28, 2016
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Setting Risk Preferences

Key Priorities from August 1, 2016 SIC meeting
Funding:
= Continue progress towards plan full funding (100%)

= Avoid funding level falling below 50% (current funding level 60%)

Contributions:

= Avoid employer contribution rising to > 30% of payroll
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Simulation Modeling Process

Focus on the Board’s primary concerns, PCA redefined the return/risk framework to reflect
funding success / risk

Success (Goal) = probability of a 100% funding ratio in 22 years

= |.e., improving fund sustainability
= Risk (Constraint) = probability of breaching 50% funding level in the next 5 years
= |.e., achieving a more stable return path

= The SIC’s final policy allocation will reflect a balance of these two factors

= Optimizing these factors best incorporates the Board’s viewpoints and concerns without
impacting long-term return targets

The analysis will also examine how efficient portfolios score on other risk factors such as:
= Employer contribution rate as percent of payroll

= Average number of years with employer contribution rate > 30%

= Asset statistics: portfolio return, standard deviation, Sharpe ratio
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High Level Conclusions

= All versions of simulation constraints produced improved results
relative to the current portfolio and 60/40 portfolio

= The Current portfolio is relatively close to the ex-Cirisis Risk Offset
(CRO) efficient frontier

= Focusing on SIC’s risk preferences results in materially different
portfolios

= Primary consideration = inclusion or exclusion of new CRO class

= Sub-allocation differences = fine tuning rather than material
differences
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Review: Capital Markets Assumptions Summary

* Using GRS' Inflation Assumption of 2.75%
10-Year Expected Risk & Return

Strategic Classes Sub-Classes Assets Modeled Arithmetic Stangrd Compound
Return Deviation Return
US Equity US Equity 9.00% 18.50% 7.62%
NonUS Equity NonUS Equity 10.00% 21.00% 8.24%
Growth Class Private Equity 12.60% 26.00% 10.00%
Private Growth Non-Core Real Estate 10.10% 20.80% 8.38%
Opportunistic Private Credit 10.10% 20.80% 8.38%
REITs REITs 8.40% 20.00% 6.78%
Income Class High Yield Infrastructure High Yield Infrastructure 9.90% 25.00% 7.43%
High Yield High Yield 7.30% 15.30% 6.33%
Private Credit Private Credit 7.30% 15.30% 6.33%
Treasury Duration 4.50% 18.00% 3.13%
Crisis Risk Offset Systematic Trend Following 7.90% 18.00% 6.58%
Alternative Return Capture 6.10% 12.00% 5.49%
Bank Loans 6.80% 15.60% 5.79%
: . . . Core Real Estate 6.10% 12.00% 5.49%
Risk Reduction Class Inflation Protection
Core Infrastructure 6.75% 9.25% 6.39%
TIPS 3.65% 6.00% 3.49%
|G Fixed Income 3.50% 4.00% 3.43%
Volatility Protection Absolute Return 5.35% 9.75% 4.95%
Cash 2.50% 1.00% 2.50%
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Review: Portfolio Structure for Optimization Purposes

Strategic Classes C!as_ses_/Assets for Components of Optimization
Optimization Purposes Classes/Assets
US Equity = 100% US Equity
NonUS Equity = 100% NonUS Equity
Growth Class 75% Private Equity
Private Growth = 15% Non-Core Real Estate
10% Opportunistic Private Credit

25% REITs

25% High Yield Infrastructure
25% High Yield

25% Private Credit

40% Treasury Duration

Crisis Risk Offset = 40% Systematic Trend Following
20% Alternative Return Capture
21% Bank Loans

37% Core Real Estate

Income Class Income Class

Risk Reduction Class Inflation Protection =
18% Core Infrastructure
24% TIPS
|G Fixed Income = 100% |G Fixed Income
Absolute Return = 100% Absolute Return
Cash = 100% Cash
Nine Asset / Functional Classes to be Optimized PENSION
m CONSULTING
ALLIANCE
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Review: CMAs and Preliminary Constraints

* Using GRS' Inflation Assumption of 2.75%

10-Year Expected Risk & Return

Arithmetic Standard Compound
Return Deviation Return

US Equity 9.00% 18.50% 7.62%

Growth Class NonUS Equity 10.00% 21.00% 8.24%
Private Growth 11.47% 23.03% 9.39%

Crisis Risk Offset 6.18% 10.84% 5.69%

Inflation Protection 5.78% 5.88% 5.63%

MELGRECISeI @ P |G Fixed Income 3.50% 4.00% 3.43%
Absolute Return 5.35% 9.75% 4.95%

Cash 2.50% 1.00% 2.50%

Note:
» Equity Hedge funds not included in analysis

» Current Portfolio does not include Equity Hedge Funds (allocation assumed in

public traded equity portfolio)
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Modeling Simulation Process

- Load plan liability data
= Load model input - functional class / asset class expected return and risk
< Load model constraints

= Model first run with and without Cirisis Risk Offset (CRO)

= QOutput 20 optimized portfolios (long-term funding ratio / avoid <50% funding ratio
in next 5 years)

= Review output
= [nitial insights
= |dentify issues for further review
= Run additional metrics

< Narrow number of portfolios for further review down to eight (4 without CRO and 4
including CRO) plus current policy allocation and 60/40

PCA
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Ex-CRO Constraints

Strateqic Class Constraints

TN | Max
BN . Us/Non-Us Equity
Non-US Equity 125 450 40 60 Split Constraint
Private Growth 5.0 15.0
CRO | 00 | 00 |
Inflation Protection 50 150
IG Fixed Income 10.0 20.0
Absolute Return 0.0 15.0
Cash 3.0 5.0
Total 100.0 100.0

= [nitial set of constraints, excluding new Cirisis Risk Offset
= US / Non-US Equity limited to 60/40 split in either direction

= Using these constraints, an optimal efficient frontier was produced
based on the selected asset/liability statistics

= Risk = Probability of falling below 50% funded in first 5-years
= Reward = Median Funded Ratio in 22-years
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Ex-CRO Efficient Frontier

Ex-Crisis Risk Offset Efficient Frontier

108.0%
106.0%
104.0%
102.0%
100.0%
98.0%
96.0% @ Current
94.0%
92.0%
90.0% O 60/40

88.0%
4.0% 5.0% 6.0% 7.0% 8.0% 9.0% 10.0% 11.0% 12.0% 13.0%

Percent Chance of Falling Below 50% Funded Ratio in first 5-years

| StrategicClass% ___f Cur J6040] 1 | 2 [ 3 ] 4 [ 5 ] 6 [ 7 |8 9 10 ]1]122]18]1]15]16]17]18]19 | 20|

Median Funded Ratio in 22-years

Non-US Equity 23 0 300 125 135 160 190 210 220 225 230 240 245 270 275 275 280 290 295 300 330 350 37.0
Prlvate Growth 00 145 145 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150
[incomeClass [ 35 | 00 | 50 | 55 | 55 | 60 | 60 | 60 | 60 | 60 | 65 | 65 | 65 | 65| 60 | 60 | 55 | 65 | 50 | 50 | 50 | 50 |
[CrisisRiskOffset | 0.0 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00| 00 | 00 | 0.0 | 0.0 | 0.0 | 00 [ 00 | 00 | 00| 00 00 o00]
_----------------------
IG Fixed Income 150 400 200 185 180 170 150 150 145 145 145 145 140 140 135 125 115 110 100 100 100 100
Absolute Return 70 00 150 140 105 70 55 50 50 45 40 40 25 25 25 15 10 00 00 00 00 00
Cash 30 00 50 45 50 50 50 50 50 50 40 40 45 30 30 30 30 30 30 30 30 30
Total 1000 1000 1000 100.0 1000 100.0 1000 100.0 100.0 100.0 100.0 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
70 65 66 67 68 70 71 71 72 72 73 713 713 14 714 15 15 16 16 16 11 17
123 115 106 110 114 120 125 127 129 130 133 134 138 141 142 144 147 148 150 154 157 159
104 116 88 91 93 94 98 99 101 102 105 105 109 11.0 111 113 114 115 117 119 122 124
956 903 910 921 934 953 968 973 978 981 991 992 1005 1015 101.8 1028 1035 1041 1048 1057 106.4 106.9

Avg. % Yrs Emplyr Ctrb >30% W] 75 59 60 58 58 59 59 60 60 60 61 62 62 63 63 63 63 64 65 66 67

PENSION
CONSULTING
ALLIANCE

Rhode Island SIC = Asset Liability Review 11



With-CRO Efficient Frontier v1

Strateqic Class Constraints

TN | Max
| 40 | 60 [
Non-US Equity 125 45.0 40 60
Private Growth 5.0 15.0
CRO | 00 | 200 |
Inflation Protection 50 150
IG Fixed Income 10.0 20.0
Absolute Return 0.0 15.0
Cash 3.0 5.0
Total 100.0 100.0

US / Non-US Equity
Split Constraint

= |nitial set of constraints, including new Ciisis Risk Offset

= CRO is allowed a maximum allocation of 20%

< All other constraints remained the same
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With-CRO Efficient Frontier v1

With-Crisis Risk Offset Efficient Frontier v1
108.0%

104.0%
102.0% //
100.0%

98.0%

96.0% @ Current

94.0%

92.0%
90.0% O 60/40

Median Funded Ratio in 22-years

88.0%
4.0% 5.0% 6.0% 7.0% 8.0% 9.0% 10.0% 11.0% 12.0% 13.0%

Percent Chance of Falling Below 50% Funded Ratio in first 5-years

| StrategicClass% ___f Cur J6040] 1 | 2 [ 3 ] 4 [ 5 ] 6 [ 7 |8 [ 9 10 ]1]122]18]1]15]16]17]18]19 ] 20|

Non-US Equity 230 300 200 220 220 220 220 220 220 230 240 245 255 265 275 275 280 200 300 330 350 37.0
PrlvateGrowth 00 140 140 145 145 145 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150
m-mmmm-m
[CrisisRiskOffset | 00 | 0.0 | 2002 5 (135 [ 120 [ 105] 05 [ 85 | 70 [ 50 [ 30 [ 10 | 00
_----------------------
IG Fixed Income 150 400 100 110 110 100 1200 1200 1200 1200 1200 1200 100 100 100 100 100 100 100 100 100 100
Absolute Return 70 00 30 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Cash 30 00 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Total 1000 1000 1000 1000 1000 100.0 100.0 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 100.0 100.0 100.0 100.0 100.0

Median Compound Return 7.0 6.5 74 75 75 75 75 76 76 76 76 76 76 76 (7 17 (7 17 17 17 17 17
Avg . Standard Deviation 123 115 100 102 103 105 107 109 114 116 119 120 123 127 131 133 136 140 145 151 156 159

% chance of <50% Yrs 1-5 104 116 43 44 45 47 49 52 60 64 68 69 72 78 85 89 92 98 106 113 120 124
Med Funded Ratio Yr 22 956 903 99.7 1004 100.7 101.3 1015 1020 102.7 102.8 103.2 1032 103.6 103.8 104.3 1043 1045 1049 1053 106.1 1065 106.9
Avg. % Yrs Emplyr Ctrb >30% W 75 27 27 28 28 29 31 34 35 37 38 40 43 45 47 50 53 57 61 65 67
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With-CRO Efficient Frontier v2

Strateqic Class Constraints

TN | Max
BN . Us/Non-Us Equity
Non-US Equity 125 450 40 60 Split Constraint
Private Growth 5.0 15.0
CRO | 00 | 10.0 |
Inflation Protection 50 150
IG Fixed Income 10.0 20.0
Absolute Return 5.0 15.0
Cash 3.0 5.0
Total 100.0 100.0

= Secondary set of constraints, including new Cirisis Risk Offset

= Changes:
= CROis allowed a maximum allocation of 10%
= Absolute Return minimum allocation is adjusted to 5%

< All other constraints remained the same
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With-CRO Efficient Frontier v2

With-Crisis Risk Offset Efficient Frontier v2
108.0%

106.0%

104.0%

102.0%

100.0%
98.0%
96.0% @ Current
94.0%

92.0%
90.0% O 60/40

Median Funded Ratio in 22-years

88.0%
4.0% 5.0% 6.0% 7.0% 8.0% 9.0% 10.0% 11.0% 12.0% 13.0% 14.0%
Percent Chance of Falling Below 50% Funded Ratio in first 5-years

| StrategicClass% ___f Cur J6040] 1 | 2 [ 3 ] 4 [ 5 ] 6 [ 7 |8 [ 9]0 ]1]122]18]1]15]16]17]18]19] 20|

Non-US Equity 230 300 200 220 220 220 220 225 225 230 240 240 245 250 250 250 255 270 280 300 320 320
Private Growth 90 00 140 140 145 145 145 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150
[IncomeClass | 35 | 00 | 7.0 [ 70 | mmmm--m
[Crisis RiskOffset___ | 0.0 | 0.0 | 100 | 10 0| 100 | 100 [ 100 | 100 | 100 0
_----------------------
IG Fixed Income 150 400 140 130 11.0 100 100 100 100 100 100 100 100 100 100 100 100 10.0 100 100 100 10.0
Absolute Return 70 00 90 80 80 75 65 55 50 50 50 50 50 50 50 50 50 50 50 50 50 50
Cash 30 00 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Total 1000 1000 100.0 100.0 1000 100.0 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 1000 100.0 100.0 100.0 100.0 100.0 100.0
70 65 71 72 73 74 74 714 15 715 15 15 15 76 16 76 716 16 716 16 716 16
123 115 110 113 117 119 120 122 123 124 127 130 133 134 135 137 141 143 146 147 151 154
104 116 69 71 74 76 78 79 82 84 88 90 91 93 94 97 104 106 110 111 117 120
956 903 973 981 992 999 1004 101.0 101.3 1015 101.8 102.2 1025 1027 102.8 102.9 1034 103.7 103.9 1040 104.3 104.8

Avg. % Yrs Emplyr Ctrb >30% W] 75 43 43 43 44 44 45 45 45 47 49 51 52 53 54 57 58 60 61 64 66
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Efficient Frontier Comparison

Asset/Liability Efficient Frontier

108.0%

106.0%
2
S 104.0%
™
N 102.0%
£

100.0%
g 6 More
= 98.0% :
o ° optimal
© (o) .
s 0 o solutions
c 94.0%
g 92.0%

90.0% o
88.0%
4.0% 5.0% 6.0% 7.0% 8.0% 9.0% 10.0% 11.0% 12.0% 13.0% 14.0%
Percent Chance of Falling Below 50% Funded Ratio in first 5-years
——Ex-CRO Efficient Frontier ——W-CRO Efficient Frontier =~ & Current © 60/40 —Ex-CRO Efficient Frontier v2

= Optimized solutions exhibit better chances of funding success with materially lower short-
term drawdowns/funding risks

= Simulations indicate material improvements can be made
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Relevant / Selected Portfolios

. 4 ex- 6 ex- 6 ex- PANE 5w- 9 w-
trat | %

Non-US Equity 23.0 30.0 19.0 22.0 22.0 22.0 22.0 24.0
Private Growth 9.0 0.0 15.0 15.0 15.0 14.0 14.5 15.0

"o | 60 | 60 | 70 | s0 | 75 |
Crssmiscomsst T 00 | 00 | 00 | 00 | 0o | 200 | 100 | 150 |
nftonfrotecton 165 00 140 1.0 130 80 75 50

IG Fixed Income 15.0 40.0 17.0 15.0 15.0 11.0 10.0 10.0
Absolute Return 7.0 0.0 7.0 5.0 7.0 0.0 6.5 0.0
Cash 3.0 0.0 5.0 5.0 3.0 3.0 3.0 3.0
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

70 &5 70 71 72 75 74 76
123 115 120 127 129 102 120 119
037 035 037 037 036 049 041 043
062 051 060 060 058 110 073 084
200/ 294/ 309/ 323/ 327/ 280/ 303/ 306/
250 227 235 248 252  -182 215 216
198 4182  -185  -199  -203  -111  -168  -15.2
104 116 94 99 101 44 78 68
505 585 594 597 597 603 601 605
462 460 467 463 462 496 476 482
956 903 953 973 979 1004 1004 1032
632 621 639 634 633 719 669 687

Median Avg. Ann. Employer Cntrbs. Rate % [during 22-yrs] 21.2 22.0 21.2 21.0 20.9 20.3 20.5 20.1
Average % of Yrs. w/ Employer Cntrbs. Rate >30% [during 22-yrs] 6.2 7.5 5.8 5.9 6.0 2.7 4.4 3.7

PENSION
CONSULTING
ALLIANCE

Rihode Island SIC = Asset Liability Review 17



Relevant / Selected Portfolios

Risk / Reward

110.0%

4
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>

o~

o

£

R

w©

= 100.0% 2w-CRO [
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©

® 95.0%

=

Improvemen"x 60/40
90.0% O
0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0%

Percent Chance of Falling Below 50% Funded Ratio in first 5-years

= All portfolios represent a significant improvement from a passive 60/40 portfolios
= Current portfolios is similar to other ex-CRO portfolios

= W-CRO portfolios represent an improvement from ex-CRO portfolios
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Model Output: Discussion Points

Most important portfolio characteristics
US / International equity ratio
Potential increase of private growth class
Potential increase to income class
Potential reduction of inflation protection class
Potential reduction of core fixed income

Potential addition of crisis risk offset class

Rihode Island SIC = Asset Liability Review 19



Next Steps

« Selection of preliminary policy portfolio
« Discussion of possible adjustment s

« Discussion of target ranges and rebalancing
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Definitions

Median Scenario Comp Return: median expected compound investment return based on 5,000 simulations

Average Scenario Standard Deviation: average expected portfolio standard deviation based on 5,000 simulations

Sharpe Ratio: measure of risk-adjusted return (higher the better), calculated as expected return - risk free rate (cash) / standard
deviation

Sortino Ratio: measure of risk-adjusted return (higher the better), calculated as expected return - risk free rate (cash) / standard
deviation of negative returns

Best Year / Worst Year: best and worst year for the portfolio through 5,000 simulations

Average 2-year Loss of Worst 10%: average 2-year drawdown of worst 10% of 5,000 scenarios (i.e. average return of the worst 500
scenarios after 2-years)

Percent of Scenarios <50% [during first 5-years]: probability of falling below 50% funded ratio at any point in the first 5-years (if equal to
10% then 500 of 5,000 simulations crossed below 50% funded ratio at some point in the first 5-years)

Median Funded Ratio [end of 5-years]: median expected funded ratio at the end of 5-years based on 5,000 simulations

Average Funded Ratio of Worst 10% [end of 5-years]: average funded ratio of worst 10% of 5,000 scenarios at the end of 5-years (i.e.
average funded ratio of the worst 500 scenarios after 5-years)

Median Funded Ratio [end of 22-years]: median expected funded ratio at the end of 22-years based on 5,000 simulations

Average Funded Ratio of Worst 10% [end of 22-years]: average funded ratio of worst 10% of 5,000 scenarios at the end of 22-years (i.e.
average funded ratio of the worst 500 scenarios after 22-years)

Median Avg. Ann. Employer Cntrbs. Rate % [during 22-yrs]: median expected average annual employer contribution rate across the 22-
year period

Average % of Yrs. w/ Employer Cntrbs. Rate >30% [during 22-yrs]: average percent of years an employer contribution rate of greater

than 30% during the 22-year period
o | NS N
PCA |5
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DISCLOSURES: This document is provided for informational purposes only. It does not constitute an offer of securities of any of the issuers that may be described herein. Information
contained herein may have been provided by third parties, including investment firms providing information on returns and assets under management, and may not have been
independently verified. The past performance information contained in this report is not necessarily indicative of future results and there is no assurance that the investment in question will
achieve comparable results or that the Firm will be able to implement its investment strategy or achieve its investment objectives. The actual realized value of currently unrealized
investments (if any) will depend on a variety of factors, including future operating results, the value of the assets and market conditions at the time of disposition, any related transaction
costs and the timing and manner of sale, all of which may differ from the assumptions and circumstances on which any current unrealized valuations are based.

Neither PCA nor PCA'’s officers, employees or agents, make any representation or warranty, express or implied, in relation to the accuracy or completeness of the information contained in
this document or any oral information provided in connection herewith, or any data subsequently generated herefrom, and accept no responsibility, obligation or liability (whether direct or
indirect, in contract, tort or otherwise) in relation to any of such information. PCA and PCA’s officers, employees and agents expressly disclaim any and all liability that may be based on this
document and any errors therein or omissions therefrom. Neither PCA nor any of PCA’s officers, employees or agents, make any representation of warranty, express or implied, that any
transaction has been or may be effected on the terms or in the manner stated in this document, or as to the achievement or reasonableness of future projections, management targets,
estimates, prospects or returns, if any. Any views or terms contained herein are preliminary only, and are based on financial, economic, market and other conditions prevailing as of the
date of this document and are therefore subject to change.

The information contained in this report may include forward-looking statements. Forward-looking statements include a number of risks, uncertainties and other factors beyond the control of
the Firm, which may result in material differences in actual results, performance or other expectations. The opinions, estimates and analyses reflect PCA’s current judgment, which may
change in the future.

Any tables, graphs or charts relating to past performance included in this report are intended only to illustrate investment performance for the historical periods shown. Such tables, graphs
and charts are not intended to predict future performance and should not be used as the basis for an investment decision.

All trademarks or product names mentioned herein are the property of their respective owners. Indices are unmanaged and one cannot invest directly in an index. The index data
provided is on an “as is” basis. In no event shall the index providers or its affiliates have any liability of any kind in connection with the index data or the portfolio described herein. Copying
or redistributing the index data is strictly prohibited.

The Russell indices are either registered trademarks or trade names of Frank Russell Company in the U.S. and/or other countries.
The MSCI indices are trademarks and service marks of MSCI or its subsidiaries.
Standard and Poor’s (S&P) is a division of The McGraw-Hill Companies, Inc. S&P indices, including the S&P 500, are a registered trademark of The McGraw-Hill Companies, Inc.

CBOE, not S&P, calculates and disseminates the BXM Index. The CBOE has a business relationship with Standard & Poor's on the BXM. CBOE and Chicago Board Options Exchange are
registered trademarks of the CBOE, and SPX, and CBOE S&P 500 BuyWrite Index BXM are servicemarks of the CBOE. The methodology of the CBOE S&P 500 BuyWrite Index is owned by CBOE
and may be covered by one or more patents or pending patent applications.

The Barclays Capital indices (formerly known as the Lehman indices) are trademarks of Barclays Capital, Inc.
The Citigroup indices are trademarks of Citicorp or its affiliates.

The Merrill Lynch indices are trademarks of Merrill Lynch & Co. or its affiliates.
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