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VRS Overview l% Ko

(42,522

ctive and retired members
As of March 31, 2020

AbatiLiALL

18h largest

public or private pension system
in the United States*

4 1St largest

public or private pension system
in the world*

* Asranked byPensions &nvestmentsn 2020
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Performance

A Asset Allocation Overview, Progress to Targets
A Internal Asset Management Overview

A Other Ways of Adding Value

A Market Outlook
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Total Fund Performancess of march 31, 20200, Eenen

System

10 Year 5Year 3Year 1 Year Market Value ($MM)

Total Public Equity Strategies 6.1 1.9 -0.2 -13.9 26,291
Benchmark 5.9 2.2 0.6 -13.0

Total InvestmentGrade Fixed Income 4.3 3.5 4.5 7.2 11,942
Benchmark 3.8 3.0 4.3 7.2

Total Credit Strategies 5.5 3.6 2.7 -2.3 10,601
Benchmark 4.7 2.9 1.7 4.7

Total Real Assets 11.3 8.6 7.3 3.7 11,186
Benchmark 9.5 7.0 5.6 2.2

Total Private Equity 14.2 14.2 16.4 16.4 10,970
Benchmark 14.2 12.5 15.8 29.0

Total Private Investment Partnerships n/a 7.9 8.5 8.0 1,309
Benchmark n/a 7.7 8.3 12.5

Total Multi-Asset Public Strategies n/a n/a n/a -8.0 2,253
Benchmark n/a n/a n/a -0.7

Total Fund 6.9 4.6 4.0 2.2 76,912
VRS Custom Benchmark 6.5 4.4 4.0 -1.4

*Percent; net of fees Source: Bank of New York Mellon
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Risk vs Total Returns of Master Trustall Plans
5 Years Ending March 31, 2020
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Trust Universe Comparison Service® (TUCS®)

11



Virginia

Total Fund Performancezs ofapril 30, 2020 % Retiremen

System

10 Year 5Year 3Year 1Year Fiscal YTD MarketValue ($MM)

Total Public Equity Strategies 7.1 3.6 2.6 -7.4 -7.2 29,150
Benchmark 6.9 4.0 3.6 -6.4 -6.3

Total InvestmentGrade Fixed Income 4.4 4.1 5.1 9.8 6.5 12,244
Benchmark 3.9 3.5 4.7 9.3 6.1

Total Credit Strategies 5.7 4.0 3.5 -0.4 2.4 10,970
Benchmark 5.0 3.6 2.9 -1.7 -3.4

Total Real Assets 11.2 8.8 7.5 4.7 2.8 11,420
Benchmark 9.5 7.1 5.8 3.1 1.6

Total Private Equity 14.2 14.1 16.0 16.9 11.2 11,209
Benchmark 14.4 12.4 14.7 19.6 13.9

Total Private Investment Partnerships n/a 7.9 8.5 8.0 5.9 1,312
Benchmark n/a 7.9 8.5 8.9 6.0

Total Multi-Asset Public Strategies n/a n/a n/a -5.9 -5.8 2,345
Benchmark n/a n/a n/a 1.5 -0.5

Total Fund 7.3 54 5.3 1.3 -0.3 80,487
VRS Custom Benchmark 7.0 5.3 54 1.4 -0.2

*Percent; net of fees Source: Bank of New York Mellon
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Total Fund Performancesor march 312020 g Kmer

System

VRS Return Benchmark

1-year -2.2 -1.4
3-year 4.0 4.0
o>-year 4.6 4.4
10-year 6.9 6.5
15year 6.1 S.7
20-year 5.2 4.7
25-year 7.8 7.3

*Percent; netof fees Source: Bank of New York Mellon
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Asset Allocationss of March 312020 % ‘Sv‘;elﬁg‘em

Total Fund Market Value $76.9billion (DollarAmountsin Billions/Percent of Total Fund)
Credit Strategies\ Real Assets
$10.6 $11.2
13.8% 14.5%

Fixed Incom _ _
$12.3 Private Equity
16.0% $11.0

14.3%
PIP
$1.3
1.7%
MAPS
Cash $2.3
$0.9 2.9%
Public Equit 1.1%
$27.5
35.7%

Difference in totals are due t@unding
Source Bank of New York Mellon
14



Board Target Asset Mix 1 Eelemen
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FY 2020 FY 2021 LongTerm

Policy Targets Policy Targets Policy Targets
Public Equity 40% 37% 34%
Fixed Income 16% 16% 15%
Credit Strategies 14% 14% 14%
Real Assets 14% 14% 14%
Private Equity 11% 13% 14%
PIP 2% 2% 3%
MAPS 3% 3% 6%
Cash 0% 1% 0%

15



Adding Value to the Total Fund 1 K

Internal Asset Management

Other Ways Staff Adds Value
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Asset Class

Internal Asset Management (IAM)

Objective

tS

Assets ($MM)

PassiveNonU.S. Large Cap (Dogwood) 0.2
PassiveEmerging Market Small Cap (Cardinal) 56.3
LowTracking Error, U.S. Large Cap (Potomac) 4,088.]
LowTracking Error, Nobl.S. Large Capétoaka 2,035.¢
LowTracking Error, U.S. Small Cap (Afton) 463.3
LowTracking Error, U.S. REIT (Monroe) 548 .4
Equity LowTracking Error, Emerging Market Large (Jajgckahog 511.7
LowVolatility, U.S. Large Caddgbjack 1,965.5
LowVolatility, NorU.S. Large Cap (Piedmont) 1,588.7
Rebalancind\ccount 799.4
GlobalPassive Energy Overlay 0.0
CurrencyHedge (Overlay) 3,853.5
Subtotal 15,910.2
Securitized 5,051.5
Credit 3,482.7
GovernmeniRelated 1,228.2
EmergingVarket Debt 386.5
HighYield 181.5
Fixed Income  Opportunistic 151.5
OpportunisticOverlay 27.4
RateOverlay 86.6
Transition 580.(
Subtotal 11,175.9
Total 27,086.]

As of March 31, 2020

Virginia
Retirement
System



IAM Track Recorek of March 312020 1 K

1 Year 3 Years 5 Years 10 Years Inception*
Return -13.1 1.1 3.3 8.7 6.0
Benchmark  -10.9 2.3 4.0 7.9 5.4
Equity Excess 2.2 -1.2 -0.7 0.8 0.6
Risk (TE) 0.85 0.78 0.87 1.13 1.01
Info Ratio -2.55 -1.53 -0.8 0.65 0.55
Return 9.0 5.1 3.8 4.2 5.8
Benchmark 8.9 4.8 3.4 3.9 5.5
E’éi?ﬂe Excess 0.1 0.3 0.4 0.3 0.3
Risk (TE) 0.45 0.27 0.30 0.33 0.33
Info Ratio 0.17 1.06 1.36 0.98 0.98

F 9ljdAadGe LyOSLIIAZ2Y ' LINAf HnnmE CAESR LyO2YS LyOSLWLIiAzY ! dza3dza
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Internal Asset Management RS e

Value added above benchmark over the last 10 years
was $820 millioh

Saving approximately $58 million in fees annually
by managing internalfy

Continuing to explore potential new internally
managed strategies; collaborating with other teams
to increase efficiency in implementing new strategies

1Annuallnternal Investment ManagemerReport
2CEM Benchmarking



Other Ways of Adding Value 1 K

Value added from external outperformance over the
last 10 years was $1.4 billion

Increasing use of emvestments (approximately
10% of Private Equity)

Lower cost implementation style ($15.4 million);
negotiating lower fee arrangements with external
managers ($25.4 millioh)

1CEM Benchmarking
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VRS: Positive ValeAdded, LowCost 1 e

Your 5year performance placed in the positive valtadded, lowcost quadrant
of the cost effectiveness chart.

S5-Year net value added versus excess cost
[Your S-year et value added 29 bps, cost savings 4 bps')
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Global Growth, Unemployment l% Virginia

and Trade Outlook

IMF Base Case: Pandemic Fades Second Half 2020

Real GDP Growth
2020 2021 Trade tensiong The U.SChina Phasktrade deal is likely
to survive through the November election, primarily

World -4.90% 5.40% because both sides are prioritizing economic stability as
G7 _8.00% 4.80% they recover fronthe coronavirushock.Riskwill grow if:
EU -10.20% 6.00% A Chlnesepurcha;es ol.S. goodslisappoint (they are
already far behind).
- 0 V) .

EM 3.00% ©.90% A General trade tension increase between tdeS.and
us -8.00% 4.50% China.
A Unemployment in G7 will A HongKong protests may intensify, sparking more

remain high: 4.2% (2019), aggressiveJ.S.action against the Chinese.

7.8% (2020) 6.992021). A Chinareacts stronglyo U.Smoves against Huawei and

the relatedU.S efforts to rally Europe to oppose China

A Export declines lead to trade
on the matter.

imbalances. Current account

balances will continue to A Taiwan has success in-deupling efforts with China and
deteriorate for G7, EU and moves more toward théJ.S.
especially EM.

22
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Monetary and Fiscal Policy Response Is Unprecedented; Both the F
and Treasury Are Prepared to Increase Stimulus if Necessary.

Monetary Policy Response

The FED has introduced several facilities
to support the flow of credit (Commercial
Paper,PrimaryDealer and MoneWarket
Mutual Fund A |j dzA &R fwell @sX v

A Fundsrate lowered by 150 bps in
Marchto 0-0.25bps.

A Expanded overnight and term repos.

A Purchasef Treasuryand Agency
securities ilmmountsas needed.

A Beganselective purchases of
investment grade corporate bonds.

U.S.FiscalPolicy Responses

U.S.$483 Billion Paycheck Protection
Program (PPP) and Health Care
Enhancement Actncludes SBhans and
guarantees to retainvorkers, as well as
grantsand loans to assist small
businesses.

Estimated $2.3 Trillion (11% of GDP) for
a/ ! wAr{(Goronavirus Aid Relief and
Economic Security). Includes ctime tax
rebates forexpansion of UE benefits, food
safety net, loans anduarantees, and
transfers to state and locglovernments.

Estimated $8.3 Billion on Coronavirus
Preparednesand Response.



Markets and Economy 1 Kmen
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A TheU.Sequity market has discounted ashaped recovery path in
earnings, perhaps too optimistic.

A Barring a vaccine, the economy will follow a slow recovery path after
the initial bounceback, thereby reducing the ability of corporate
earnings to snap back quickly.

A Higher COVHelated operating costs, fewer share buybacks, and
potentially higher corporate taxes down the road suggest it will take
time for the S&P EPS to recover its 2019 high.

A Elevated valuations leave stocks vulnerable to a protracted recovery in
earnings.

A Debt levels have risen quite dramatically but lower expected rates will
keep debt service costs loWowever revenue loss due to the
lockdown and potentially slower recovery in services and retail (plus
higher savings rate) will expose more vulnerable firms.

24
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VRS TOtaI MemberShii{Q of March 31, 2020 % X:‘giifgi:‘em

System

Plan 1 Plan 2 Hybrid Total

Teachers 71,029 31,408 53,527 155,964
Political Subdivision Employees 42,582 31,616 37,297 111,49t
State Employees 32,312 14,630 28,647 75,589
{fO0FOS t2ft A0S hTFFAOSNEQ

Retirement System (SPORYS) 1,122 760 T 1,882
+ ANBHAYAL [F86 hFFAOSNERQ

Retirement System (VaLORS) 2,902 5,836 T 8,738
Judicial Retirement System (JRS) 208 47 183 438
Total Active Members 150,15¢ 84,297 119,654 354,10€

Total Retirees/ Inactive/Deferred VRS Total
Active Members Beneficiaries Members Population

354,106 222,818 165,598 142,522

26
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Hybrid Retirement Plan Impact R Eeimen

System

(T
Shares risk between Increases portability
employer/employee

Reduces employer
Investment risk

J o

Reduces_em_ployer Lowers future costs
longevity risk of the plan
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Enhancing Customer Service R R

System
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& .
@ . @
- . -
Moved nimbly Continued processing  Conducted outreach
to remote work retirements supported by

locations technology

29



COVIBE19 Resourcésuide

System

Answers, tips, and advice for staying
financially well during the COVID-19
pandemic

About This Guide

We're updating this page often daily, so check back soon for the latest answers,
advice, and tips. New users please sign up to receive email updates.

VRS Powered by Enr.i'ch

FINANCIAL WELLNESS

Are you concerned about the effect of the Coronavirus on your personal finances, career,
and/or education? We've put together a comprehensive guide with answers, tps, and
advice for staying [inancially well during the COVID-19 pandemmic. Stay safe and know

that we're here to help in any way rhat we can.

Please bear in mind, due to the volatility of the COVID-19 pandemic, details abourt the
illness, public response, policy, and more, are subject to change. Please consult your state

and local offices for the most accurate and up-to-date information about the COVID-19

pandemic in your area; and for global updates, consult the World TTealth Organization

&

30
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Tools for Every Learning Style
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Courses Budgeting Tools

m\IRS T Com Tk [ [ Q] VRS @ = e T [omm
FINANCIAL WELLNESS FINANCIAL WELLNESS

AilTos | Budgst | StudertLoan Snapuhat  Veur Mooay Pursonay Cakuitors  LiveWesinars  Schoarshp Samch  Gamos
e All courses Dofaut ,  Lovel

VourStats oans Your Budget
s iprrmerncing

W=y  puyingorleasingacar Y

A This caures explores the ssssntals ofcar cwmarstip, skong with St up your bud plan for expe
thee

Y LogOut

o Vour averagascora

L
Intermediate
@ 35 mine.

o tomtcaly s 1640
INSURAMCE WEE intermediate
iﬂ G Assessingyourinsurance nesds © tmine Monthly Income
o I [ How much do you oarm every month?

o Vosit camplation certifcatsa

[ — [T . - ovmmow  Awaves  mesouncts
. :
o Banking beyond checking and savings @
I your bank to a basi nd chack] Budget Status.
Your Sp nere dob =
N * Balanced

Educational Games Calculators
GOVRS s - o | T GIVRS.....c ® - — = =T ==

MiTude | Daget Shdet Lown Trepiel  Was Uy Pesenaly  Coivsistons  UneWiners  Trwkwsip Seath D

AtTool | Dudgst  Studeed Loan Snapshot  Vour Money Paraonity | Caleulstons | Live Webinwes  Scnalorvp Search  Games

Financial Football

[r—
uf Saving Now va. Saving Later Calculator

i\
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Hybrid Retirement Plan RS K

Hybrid Retirement Plan MembeProfile as of April 1, 2020

O

118,941 Largest Member Group

Active Hybrid Retirement 53-2%4aCher:
: members
Planmembers (45%)
Median Salary MedianAge AverageYears irthe Plan
$43,685 37 years old 2.28

85%0f members making voluntary contribution make th@ax of 4%

32 1ttt REGF A& & 2F nkmkHn dzyt 538 20 KSNBAAS y20SRO Winidhihahicein héHyRiB 204(3).SR | & 0 SA )
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2020 AuteEscalation Status R Hermen

System

Number of hybrid members autescalated* January 2020

79,751

Final Rates 2017
as of January 1, 2020 Historical Rates

Auto-Escalation 93.0% 89.0%
Active Control 2.5% 3.6%
Opt Out 1.0% 3.1%

* Auto-escalated hybrid members hired on or before September 3, 2019, and had a voluntary contribution of less
than4% anddid not optout.

Notes:Opt-out period was October 2019,through December 16, 2019. Percentages do not equal 100% due to
employee separations and job changes.
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Aresource toolkitassists
employers in communicating
plan provisionandthe
importance of voluntary
contributions

Enhanced
voluntary
contribution
messaging
on accountpagesis a
reminder for members who
are not making a voluntary
contribution

SmartStep

SmartStepallows members
to increasetheir voluntary
contributions at a date
they choose

With GoHybrid,employees
can elect a voluntary

contribution beforetheir hire

date or enrollment in VRS

Virginia
Retirement

Thehybrid paycheck
calculatorhelps members see
the changan their paycheck

if making voluntary
contributions

TheVRS DCP
mobile app
for iPhones,

Android
) smartphones
@  andtablets
allowsmembers to manage
their accounts on the go




Virginia

Hybrid Learning Channel Rermen

Starting Drivin
: 9
Your Hybrid Your Hybrid : Exploring Your

Plan
. Hybrid Plan
Adventure e y

p B ot et

" Featuresa video series
to educate members

S Things to
:;tl;mvgv : A5 Know Before
: -;ni an y : = Employerscanuse asa You Go

0 W -
. tool when onboarding

— y : > o313
b : | new employees

Savings

Toolkit
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Optional Retirement Plan l% Virgnia

for Higher Education (ORPHE)

A Moved to two providers

A Changed investmenineup

A Reduced fees

A Improved performance as noted in most recdhARC report

36
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Measurement for Management 1 Eeemen

System

CEM Benchmarking

Independent Confidential

and
Objective

Knowledge
Sharing

Analysis
Unique and

Global Reporting
Databases

CEM Benchmarking helps more than 400 funds worldwide
manage costs and optimize performance
with objective, actionable benchmarking insight

38



VRS Cost Compared With Peers % s

System

Your total pension administration cost of $81 per active member and annuitant was $22
below the peer average of $103.

Pension Administration Cost Per Active

Member and Annuitant
$450 -

5350
$300 -+
$250 +

5200

S150 ~

L e e o s e -

w11 1 H
50 —

B You W Peer All ===~ Peer Avg

All Avg
© 2020 CEM Benchmarking Inc.
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VRS Service Among Peers
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Your total service score was 82. This was above the peer median of 80.

Total Service Score

N You [0 Peer - - -- Peer Median

Peer Avg

Service is defined from a member’s perspective. Higher service
means more channels, faster turnaround times, more
availability, more choice, better content and higher quality.

Higher service is not necessarily cost-effective. For example, the
ability to answer the telephone 24 hours a day is higher service,
but not cost effective.

© 2020 CEM Benchmarking Inc.
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Cost and Service Trends

Service Scerdl Average Score

Relative Service

Relative Service versus Relative Cost

Virginia
Retirement
System

tS

20
00 ©
® 0O
& o O
10 7
=
& %0
O I G Tt D 1 1 GI 1
o ©
O )
-10 &} O i
AR
20 © l ©
o
-30 J
-$200 -$100 $0 $100 $200 $300 $400

Relative Admin. Cost =
Admin. CostAll Average Admin. Cost

o All @ Peers BYou

© 2020 CEM Benchmarking Inc.
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Virginia

Funded Status: Teachers

System

The funded status for FY 2019 based on

New GASB accounting rules reflect )
the actuarial value of assets was;73.5%

funded status on the market value basis
100.0% °l° beginning in 201
90.0% oo qé.‘lo
N °||° oo ool Sl

80.0% ’\" A o8 SRR AR

aﬁo
70.0% 1,!"‘ °!° .;;: Teacher Plan
Unfunded
60.0% Liability as of
6/30/19
50.0%
$13.1 Billion
40.0% using Actuarial
Assets
30.0%
$12.8 Billion
20.0% using
Market Assets
10.0%
0.0%

QN N e T T T 1 G T -
e T L T s ST < S AP VP a g P q P q Py
@@@@@@0@@@@@@@@0001’0@@

Ao ol

i Vi
- Historical Funded StatusActuarial Value of Assets . Projected Funded Status using Market Value of Assets
up to 2013 & Market Value of Assets 2014 Forward (New GASB Standard)
Notes:

A X 4 A X

A tN2P2SOGSR 8SIFNEQ Ay@SadyYSyld NBGdzZNYyEA |aadzyS moenmx: F2N HJ
A New GASB Accounting Rules will reflect funded status using Market Value of Assets effective 6/30/14 for Plan Reporting
and 6/30/15 for Employer Reporting.
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Funded Status; State

System

The funded status for FY 2019 based on

New GASB accounting rules reflect )
the actuarial value of assets was 74.5%

funded status on the market value basis

100.0% . beginning in 201

Blo
l o

. lg 010 '.\S bﬂ“ 0;’10
80.0% . A AV T AV

i
Dx+ QHQ
.% ole '3?‘0 %Q’ ol
90.0% P 0> 5o %m-“‘ :
ofo ').?0 o] h
i oo 26 T
BT gh A
70.0% RN State Plan
U (g
© Unfunded

60.0% Liability as of
6/30/19

50.0%
$6.5 Billion using

40.0% Actuarial Assets

30.0% $6.3 Billion using
Market Assets

20.0%

10.0%

0.0%

R N N TG T I T TS TN - T W - Y S N A S
S N B SN BN S A RN, R O TN Y J  RY
S A R M PP P P PP I IS RN PN P PN

40

¥o

- Historical Funded StatusActuarial Value of Assets . Projected Funded Status using Market Value of Assets
up to 2013 & Market Value of Assets 2014 Forward (New GASB Standard)
Notes:

A X 4 A X

A t N22SO0SR &SI NE&suke/1D®a far 026/ aind 6NGB tHeleftdr with 2.5% inflation rate.

A New GASB Accounting Rules will reflect funded status using Market Value of Assets effective 6/30/14 for Plan Reporting
and 6/30/15 for Employer Reporting.
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Employer Contribution Rates and né Virginia
Pla

Funding Requirements for Statewide

Fiscal Year 2020 Fiscal Year 2021

State 13.52% 14.46%
SPORS 24.88% 26.33%
VaLORS 21.61% 21.90%
JRS 34.39% 29.84%

Teachers 15.68% 16.62%

Total EstimatedEmployer

Contributions $2,018,107,000 $2,196,075,000
General Fund $892,433,000 $966,061,000
Non-General Fund $1,125,674,000 $1,230,014,000

* Estimated funding for FY 2020 is basetpayroll from the 2019 valuation, while estimated funding for FY 2021 uses payroll from
the 2019 valuation projected forward one year by plan assumptions. Actual funding will be based on payrolls in effeatfat time
billing.
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Other PostEmployment Benefits l% Virgnia
Contribution Rates by Fiscal Year

VRSCertified
Rates for
2021 &2022
Employee 0.80%
Group Life Insurance Employer 0.54%
Total 1.34%
State Employees 1.12%
Health Insurance Credit Teachers : 1.21%
Non-Professionalocal :
Varies by employe
Employees
Xl/rglljnllaa; Sickness & Disability Prograi Covered Payroll 0.61%
Virginia Local Disability Program ;?)T};::IrSSub division 0.47%
(VLDP) 0.83%

Employees

46
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Stress Testing Update R Hermen

System

A VRSstress testing reports issued
in June 201 7Mecember2018,
June 2020

A Currentreport focuses on impacts
of COVIEL9 and what to expect
going forward.

A VRSStress Test and Sensitivity
Analysis focuses primarily on the
negative scenarios to identify
areas of risk for thelan.

VRS Stress Test and
Sensitivity Analysis

Report to the General Assembly of Virginia

June 2020

varetire.org/stresstest

48
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Future Risk Analysis % Virginta

Investment Impacts as of 6/30/2@ Contribution Rates

Projected Employer Defined Benefit Contribution Rates
State Plan

25%

20%

l l 16 01% 16 01%
15.12% 15.12%

14.46% 14.46% .
15%
14.46% 14.46% 14.20% 14.20%
. 13.86% 12.86%

5%

0%
2021 2022 2023 2024 2025 2026 2027 2028

Fiscal Years Ending

s /5th - 95th messm 50th - 75th 25th - 50th mmssm 5th - 25th ==@==Basecline ==l==Adjusted Baseline
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Shows impact of a 0% return for fiscal year 2020 on future state contribution rates.

N

Dueto asset smoothingmpactsof a single year event are recognized ov@ive-year period; thereforethe
employer rate will gradually rise over the next thnete-setting cycles to account for the new unfunded
49 liability created by fund returns being below the assumed rate of%.75
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Investment Impacts as of 6/30/2€@ Funded Status

Projected Funded Status
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A Shows impact of a 0% return for fiscal year 2020 on state plan funded status.
A Impact on funded status also expected to be blended in oviMeayearperiod.
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