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Limitations & Disclosures

DISCLAIMER: The materials in this document represent the opinion of the author and are not representative of the viewpoints of Milliman.
For investment professionals use only. Not for public use or distribution.

Past performance is not indicative of future results. Recipients must make their own independent decisions regarding any strategies or securities or financial
instruments mentioned herein.

Milliman Financial Risk Management LLC does not make any representations that products or services described or referenced herein are suitable or appropriate
for the recipient. Many of the products and services described or referenced herein involve significant risks, and the recipient should not make any decision or enter
into any transaction unless the recipient has fully understood all such risks and has independently determined that such decisions or transactions are appropriate
for the recipient.

Any discussion of risks contained herein with respect to any product or service should not be considered to be a disclosure of all risks or a complete discussion of
the risks involved.

The recipient should not construe any of the material contained herein as investment, hedging, trading, legal, regulatory, tax, accounting or other advice. The
recipient should not act on any information in this document without consulting its investment, hedging, trading, legal, regulatory, tax, accounting and other
advisors.

Milliman Financial Risk Management LLC does not ensure a profit or guarantee against loss.
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Challenges Facing Pension Plans




The Perils of Retirement in 2016

A Demographics
A Baby Boomers
A Increasing Life Expectancy
A Creating Sustainable Retirement Income

A Equities are too risky

ATraditional Risk Management tools may not be sufficient
A Diversification did not provide expected benefits in 2008
A Bonds are much less appealing than they used to be

) Milliman

Proprietary & Confidential



S&P 500 Historical Drawdowns

Absolute Drawdown Levels
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SourceMillimarfrinancigRiskManagemeht C Theperformanagatais pastperformancérillustrativeurposeandis notintendedo represerdinyactualnvestment®astperformands noguaranteef future
resultsTheS&P500Indexjs a commonlysedbenchmarkomprisedf all the stocksn the S&P500weightethy markevalue Indexesreunmanagedt is notpossibléo invesdirectlyn anindex Thisgraph
analyzethetotalreturn®ftheS&P500indexTheras noguarantethestrategyvillachievésinvestmermbjectives
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Flaw of Average Return
The average return over all periods is NOT equal to the return in every period

SOURCE: The Flaw of Averages: Why We Underestimate Risk in the Face of Uncertainty by Sam L. Savagdf ahZilystrations by Je
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Sequence of Returns Effect
The optimal portfolio for a buy and hold investor will focus on performance over a long
period of time

Hypothetical Scenario - Buy & Hold Investor
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The rates of return are hypothetical historical illustrations and do not represent the returns of any parfidar investment p
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Sequence of Returns Effect
Buy and hold investors can afford to take short term losses as long as the market
eventually recovers

Hypothetical Scenario - Buy & Hold Investor (1st 10 Years)

160,000
140,000
120,000
100,000

80,000

Portfolio Value

60,000
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20,000

0 1 2 3 4 5 6 7 8 9 10
Year

Portfolio 2

= Portfolio 1

The rates of return are hypothetical historical illustrations and do not represent the returns of any parfwlidddypetsatiealt performance results have certain inherent limitations unlike the results of an actual portfolio.
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Sequence of Returns Effect
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The rates of return are hypothetical historical illustrations and do not represent the returns of any parfwlidddypetsatiealt performance results have certain inherent limitations unlike the results of an actual portfolio.
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Effects of Volatility on Investor Outcomes

Volatility reduces returns for retirement-oriented
investors for multiple reasons

A Reduces Compound Annualized Growth Rate

A Sequence of Return Effects i Reduces Internal
Rate of Return

A Investor behavior reduces returns over time by
1% to 4%

L Milliman

S&P 500 Index (2000 2014)

Year

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

Return

-9.1%
-11.9%
-22.1%

28.7%

10.9%

4.9%

15.8%

5.5%

-37.0%

26.5%

15.1%

2.1%

16.0%

32.4%

13.7%

S&P 500

(600 o
Average of the
Annual Returns

Compound
Annualized

Growth Rate
Internal Rate of

Return (5%
Withdrawals)
Internal Rate of
Return With
Behavior Model

Reduction
Return
in Return

6.09%

4.24% -1.85%

151% -2.74%

-0.50% -2.00%

-6.59%

SourceMillimarFinanciaRiskManagemeit C,2000- 2014 Theperformanogatais hypothetical
pastperformancérillustrativpurposeandis notintendedo represerdnyactualnvestment®ast
performancis no guaranteef futureresults The S&P500Index,is a commonlysedbenchmark
comprisedfallthestocksn the S&P500weightethy marketalue Indexesreunmanagedt is not
possibléoinvestlirectlyn anindexThisgraptanalyzethetotareturn®ftheS&P500index
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Crises and Systemic Risk

Diversification fails during crises when all asset
classes decline together

A Two types of risk: diversifiable and systemic

A The Great Depression and the financial crisis
were systemic events

A A well-diversified portfolio is still fully exposed to
systemic risk

SourceMillimarfrinancidiskManagemeht Casof1/1/08i 1231/08

Forillustrativeurposesnly Pastperformands notindicativef futureresultsThe S&P50Q Russel200Q NASDAQ,

InvestmerradeCorporat®onds Emergind/larketsCommoditie§ AFE REITsHighYieldBonds PrivateEquityand
Hedge-undsarerepresentebly the S&P500IndexRusselP000indexNASDA@ompositthdexBarclay€apital.S.
AggregatéotaReturrindexMSCEmerginylarketéndex S&PGSClindexMSCIEAFEndexDowJonesEquityREIT
TotalReturindexMerrilLynchHighYieldMastetl Index S&PListedPrivateEquityindex(TR)andHFRXGlobaHedge
Fundndexrespectively
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2008 Asset Class Performance (1/081 12/08)
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Traditional Risk Management

Historically, large allocations to fixed income have been used as a primary risk management tool

i kely
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- Simon A. Lack, 2013, Bonds Are Not Forever: The Crisis Facing Fixed Income Investors

Total Annual Returns

Year S&P 500 Barclays Agg
2012 16.0% 4.2%
2013 32.4% -2.0%
2014 13.7% 6.0%
2015 1.4% 0.5%
2016 (through 6/30) 3.8% 5.3%
Annualized Return 14.2% 3.0%

Theresultshowrarehistoricafprinformationplirposesnly hotreflectivefanyinvestmenganddonotguarantetituraesultsAnyreference
to a marketndexs includedorillustrativeurposesnly asit is notpossibléo directlynvesin anindexIndicesareunmanagedhypothetical
vehicleshatserveas marketndicatoranddo notaccountor the deductionf managemeffgesor transactionostsgenerallassociatedith

investablproductsyhichotherwishaveheeffecofreducintheresult®fanactuainvestmeortfolio
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Central Bank Activity

AThi s centr al bank fAputo may |
the time being. It also drives policymaking to illogical
courses of action, such as negative interest rates, and
stores up long- -term problems, pushing investors into
risky assets in search of yield and making equity and
bond valuations unsustainabl

Financial Times, July 20, 2016



The Milliman 100 Pension Funding Index
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How Can This Problem Be Solved?




Hedging and Risk Management Strategies

Recent Performance

Alt I s estimated that hedging programs saved the (
and Oct ob e rMilimdn,2a0® 08 . 0
ANearly all of the top variable annuity | iving ben

0 p t | -dnsugsedRetirement Institute, 2015

NnAsset s i +volamity fuedg ek surpassed $360 billion, up more than 1,000% from just eight
y e ar s -MargeoWntch, 2014

. - ]
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Evolution of Risk Management Strategies

Sophisticated
Risk Management
Programs

Not Hedged Simple Full Risk

Strategies Transfer

ANo risk A Put options A Risk-neutral or
management A Static solutions LZ‘T‘[L‘;‘{%:]C’

A Dynamic hedging

L Milliman

Incorporate Risk
Management in

Product and
Fund Design

ARequires less
hedging

A Provides sufficient
protection
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Managed Risk Peer Group

A 240 retirement funds with
some type of dynamic risk
management strategy

A Over $300 billion in AUM

® Asset Allocation

® Downside Protection

® Milliman Managed Risk

= Risk Parity

= Volatility Management
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Managed Risk Investing
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https://vimeo.com/158858581

S&P Managed Risk Indices

S&P 500 Managed RiskIndex  SPXMR 1% 0%

A DeSig ned as benCh marks for the S&P 500 Managed Risk Index—Aggressive SPXMRA 16% 10%
. . . S&P 500 Managed Risk Index—Moderate Aggressive SPXMRMA 14% 20%

M an ag ed R |Sk Investment |nd ustry S&P 500 Managed Risk Index-Moderate SPXMRM 12% 30%
S&P 500 Managed Risk Index—Moderate Conservative SPXMRMC 10% 40%

A 30 | n d | CeS th at S an 5 e u |ty m arket S&P 500 Managed Risk Index—Conservative SPXMRC 8% 50%
P q S&P 400 Managed Riskindex ~ SPXMR 1% 0%

Seg m e ntS an d 6 riS k I eve | S S&P 400 Managed Risk Index—Aggressive SPMMRA 16% 10%
S&P 400 Managed Risk Index—Moderate Aggressive SPMMRMA 14% 20%

S&P 400 Managed Risk Index—Moderate SPMMRM 12% 30%

S&P 400 Managed Risk Index—Moderate Conservative SPMMRMC 10% 40%

S&P 400 Managed Risk Index—Conservative SPMMRC 8% 50%

S&P 600 Managed RiskIndex ~ SPSMR 8% 0%

S&P 600 Managed Risk Index—Aggressive SPSMRA 16% 10%

S&P 600 Managed Risk Index—Moderate Aggressive SPSMRMA 14% 20%

S&P 600 Managed Risk Index—Moderate SPSMRM 12% 0%

S&P 600 Managed Risk Index—Moderate Conservative SPSMRMC 10% 40%

S&P 600 Managed Risk Index—Conservative SPSMRC 8% 50%

S&P Emerging Plus LargeMidCap Managed RiskIndex ~ SPEMMR 8% 0%

S&P Emerging Plus LargeMidCap Managed Risk Index—Aggressive SPEMMRA 16% 10%

S&P Emerging Plus LargeMidCap Managed Risk Index—Moderate Aggressive SPEMMRMA 14% 20%

S&P Emerging Plus LargeMidCap Managed Risk Index—Moderate SPEMMRM 12% 30%

S&P Emerging Plus LargeMidCap Managed Risk Index—Moderate Conservative SPEMMRMC 10% 40%

S&P Emerging Plus LargeMidCap Managed Risk Index—Conservative SPEMMRC 8% 50%

S&P EPAC Ex. Korea LargeMidCap Managed RiskIndex  SPBEMRA 8% 0%

S&P EPAC Ex. Korea LargeMidCap Managed Risk Index-Aggressive SPBEMRMA 16% 10%

S&P EPAC Ex. Korea LargeMidCap Managed Risk Index—Moderate Aggressive SPBEMRM 14% 20%

S&P EPAC Ex. Korea LargeMidCap Managed Risk Index—Moderate SPBEMRMC 12% 0%

S&P EPAC Ex. Korea LargeMidCap Managed Risk Index—Moderate Conservative SPBEMRC 10% 40%

S&P EPAC Ex. Korea LargeMidCap Managed Risk Index—Conservative SPBEMRA 8% 50%

Source: S&P Dow Jones Indices LLC. Table is provided for illustrative purposes.
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S&P 500 Managed Risk Index

July 31, 2002 = 100
300 -

260 -
220 -
180 -
140 -
100 -

E u 1 I I 1 1
1 e ngl GQ'& Dg‘b 5l

w7

S&P 500 Managed Risk - Aggressive

o o) AD Dﬂ\ AL A [ AD

O Q 0 oV a0
W T P w? e

3\}"‘1 hd'ﬂ
S&P 500

SourceS&PDowJonedndiced LC Dataas of Marci1, 2016 Indexperformandeasedntotalreturrin USD Pastperformands noguaranteef futureresultsCharis providedorillustrativeurposeandreflects
hypothetichistoricgderformancPleaseseethePerformandeisclosurest theendofthisdocumerformoreinformatioregardintheinherenlimitationassociatedithbackiestecoerformanc&helaunctdateofthe

S&PManage®iskindexSeriesvasApritll, 2016 ThelauncldateoftheS&P500wasMarcht, 1957 ThelaunctdateoftheS&P400wasJunel9 1991 ThelaunchdateoftheS&P600wasOctobe?8 1994 Thelaunch
dateoftheS&P400wasJunel9 1991Allinformatiopresentegriorto theindeXauncidateis backiestedBackiestecherformande notactuaperformanceutis hypothetical hebacktestcalculatiorsrebasecn

thesamemethodologhatwasin effectvhentheindexwasofficiallfaunchedPastperformands nota guaranteef futureresultsPleaseseethe Performandgisclosurat http/Avwwspindicesoniregulatorgffairs

disclaimerfdrmorenformatioegardintheinhererliimitationassociatedithbackiestegerformance
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S&P Managed Risk Indices T Performance Statistics

S&P 500 S&P 500 MR

30% _ 30%
20% — 20%
0%
“10%
20%

-30%
-40% -40%

1-Month Return
1-Month Return

0% 50% 100% 0% 50% 100%
1-Month Volatility 1-Month Volatility

SourceS&P Dow Jones Indices LLC. Data as of March 31, 2016. Index performance based on total return in USDo Baastagmee ohartaecisesults. Chart is provided for illustrative purposes and reflects hypothetical histordsaispertheiRerderrRésce Disclosures at the end of this
document for more information regarding the inherent limitations assocteséadvitbrimokance. The launch datS&&Rdanaged Risk Index Series was April 11, 2016. The launch date of the S&P 500 was March 4, 1957. THe4@0nehsidtmeftBel9Q1. The launch date of the
S&P 600 was October 28, 1994. The launch date of the S&P 400 was June 19, 1991.All information preseatechpdimtets thatisier | Badiested performance is not actual performance, but is hypotheti¢abt Hadchéations asséd on the same methodology that was in effect when
the index was officially launched. Past performance is not a guarantee of future results. Please see the reatfbttpaihwe Bnhiises.doegulatorgffairdisclaimers/ for more information regarding the inherent limitations associagteld\ptrioaciance
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S&P 500 Managed Risk Index : Efficient Frontier
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SourceS&PDowJonedndiced LC Dataasof MarctB1, 2016 Indexperformandeasedntotalreturrin USD Pastperformands noguaranteeffutureesultsCharis providedorillustrativpurposeandreflects
hypothetichistoricgberformanc@leaseseethePerformandeisclosuresttheendofthisdocumerformoreinformatioregardintheinherenlimitationassociatedithbacktestecperformanc@ helauncldateof

theS&PManage®iskindexSeriesvasAprill 1, 2016 ThelaunchdateoftheS&P500wasMarch, 1957 ThelaunchdateoftheS&P400wasJunel9 1991 Thelauncldateofthe S&P600wasOctobe?8 1994 The

launctdateofthe S&P400wasJunel9 1991Allinformatiopresentegriorto theindeXaunctdateis backtestedBackiestechberformands notactuaperformanceutis hypothetical hebacktestcalculatiorsre

based on the same methodologyhat was in effect when the index was officiallylaunched Past performancés not a guaranteeof future results Please see the Performancéisclosureat

http/Awwspindicesonfregulatorgffairaisclaimerrmoranformatioregardintheinherertmitationassociatedithbacktestegerformance
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Managed Risk Investing




Milliman Managed Risk Strategy Basics

A Contains two sophisticated risk management
techniques

A Stabilizes volatility, reduces downside exposure,
allows for upside capture, and provides greater
certainty for achievement of investment objectives

A Covers over 60 funds totaling over $70 billion of
global assets (as of 6/30/2016)

A Fund Types include:
A Variable insurance trusts
A 401(K)s
A Retail mutual funds
A Exchange-traded funds
A UCITS funds
A Pensions
A Endowments
A Foundations
A Separate accounts

) Milliman

Capital
Protection
Strategy

Volatility
Management

Risk Managed
Portfolio
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Components of MMRS

Volatility Management Capital Protection Strategy

A Targets a specific volatility level directly (not a specific A Replicates a fixed term rolling maturity put option on
allocation) the portfolio (e.g. 5-years)
A Growth Target = 12% A Dynamically manages protection levels to harvest
A Moderate Growth Target = 10% hedge gains in a crisis, and participate more in
A Balanced Target = 8% subsequent recoveries
A Uses dynamic cash allocation, or futures overlay A Can be customized to support a glide path

A Prevents portfolio volatility from dramatically
increasing during crises

. - L]
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MMRS - Why Volatility Management?
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A This lends itself to a short-term volatility prediction model
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A Volatility is often a leading indicator of market downturns
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MMRS - Why Volatility Management?

It Makes Sense

) _ o _ Return in different volatility regimes
A Equity allocation is only a proxy for risk

) 1928-2014
A A volatility target directly communicates o0%
risk tolerances 20% | _ High vol
0 Low vol regime Medium vol regime
History Supports Strategy 2% - :

A The history of the stock market shows low o5 —h V—-

volatility closely associated with steady 30% 62%
positive returns; high volatility associated 20% - ° 0
with large negative returns a0 B Return

H Volatility

-60% -

Frequency of Regime

Actual historical record: S&P 500 from 1928-2014

i L oveld =-dag@alizedvolof <10% voldo =-dag @akizedgvbl of >30%
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Effects of Volatility on Investor Outcomes

A A Managed Risk Fund can reduce the effects
of volatility for retirement-oriented investors

AThe following charts are based on historical
backtesting analysis for the S&P 500 Index
with the Milliman Managed Risk Strategy.

Source MillimarFinanciaRisk ManagementlL C,2000- 2014 The performancdatais hypotheticgdast performancedor
illustrativpurposeandis notintendedb represerdnyactuainvestment®astperformands noguaranteeffuturaesultsThe
S&P500Indexjs a commonlysedbenchmarkomprisedfallthestocksn the S&P500weightethy markevalue Indexesire
unmanagedt is notpossibléo invesdirectlyn anindex Thisgraphanalyzethetotalreturnofthe S&P500index Therds no
guarantethestrategyvillachievéitsinvestmermbjective Seeappendiforadditionahformation

THESERESULTRAREBASEDON SIMULATER HYPOTHETICARERFORMANRESULTS HATHAVECERTAIN

INHERENIIMITATIONSNLIKEFTHERESULTSHOWNNANACTUAIPERFORMANGECORDIHESERESULT®O
NOTREPRESENACTUAITRADINGALSOBECAUSEHESHRADESAVENOTACTUALLBEENEXECUTEDHESE

RESULT$/AYHAVEUNDEFROR OVERCOMPENSATHEDRTHEIMPACTIF ANY,OF CERTAINMARKETFACTORS,

SUCHASLACKOFLIQUIDITYSIMULATEDRHYPOTHETICARADINEROGRAMIBIGENERABRREALSOSUBJECT
TOTHEFACTTHATTHEYAREDESIGNEWITHTHEBENEFIDFHINDSIGHNOREPRESENTATICBBEINGVADE
THATANYACCOUNWILLORISLIKELYTOACHIEVIPROFIT®RLOSSESIMILARFOTHESBBEINGSHOWN
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Managed Risk S&P 500 INDEX
(Hypothetical Backtest, 20001 2014)

Year

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

Return

-7.6%
-3.6%
-0.2%
17.5%
9.0%
1.7%
13.6%
4.2%
-8.1%
11.1%
10.4%
-2.3%
9.9%
28.8%
9.6%

S&P 500 Reduction
Return

(600 o in Return
Average of the T
Annual Returns
Compound
Annualized 5.83% -0.43%
Growth Rate
Internal Rate of
Return (5% 478%  -1.05%
Withdrawals)
Internal Rate of
Return With 4.78%  0.00%
Behavior Model

-1.48%
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Stochastic Scenario Analysis

1000 stochastically generated real-world scenarios were analyzed

A Scenarios were created using the Milliman Real-World Scenario Generator™
A Each scenario contains 30 years of daily returns for indices and interest rates

A The underlying fund was a generic Growth Portfolio:

) Milliman

US Large Cap

US Mid Cap

US Small Cap
International Equity
Alternatives

Cash

28%
16%
16%
32%
6%
2%
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