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ABSTRACT

Improvement of riskadjusted returngs one of many goals that pension plans seek to
achieve Many plans that follow araditional60/40dollar allocation tostocks and bonds end up
exhibiting a large concentration of risk $tocksgiven ther higher volatility characteristicThe
study ains to explore a variety of strategibsit incorporate optiords a way t o | mpr oV
returns/riskoutcomes. Irdoing sq it also aims to provide a general viewhaiw these strategies
perform during the different stages of the business cycle and volatility regimes when they are
used i n combi nsgiock/bond allecatibpnrh a pl ands
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Introduction

Public pensiomplans in the US have traditionally held an investment allocation of 60% of
its assets to equities and 40% to fixed incoifieis dollar allocation stems from the fact that
pension plans need to grow their assets as well as shield their investments from the erosion of
purchasing power over time. At the same time, one of their main goals is to generate investment
returns that i@ commensurate with the amount of risk incurred.

Exhibit 1 below, shows the cumulatiperformancdor stocks, bonds and a typical 60/40
plan. For purposs of this exercise, we have used the Vanguard S&P 500 Index Fund (VFINX)
from the Ydoo Financial dabase to represedomestic equities, and for fixed income we have
used theBofA Merrill Lynch US CorpMaster Total Return Index Value from the Federal
Reserve Bank of St. Louis database first glance, one can notideow closely related equity
returnsareto a typical60/40 allocation.One can also notice thaiegrowth trajectoryof plan
assets conwein at the expense oincreased volatility due tonarket correctionsMarket
corrections that exern@ongst other thingshe decline of @ | a n s 6 aloeatheliguiditation
of assets at the wrong tinb@ meet internal obligationthe compromiseof the overall soundness
of the plan and sometimes its viability as argming concern.

Exhibit 1: Cumulative Returns for a Traditional 60/40 plan
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Source: Federal Bank of St. Louis, Yahoo Finance

The need to diversify market risk hilasen avery importantoneand one that plans have
sought in order to improve their rigldjusted returns. Over the yeaptans have reliean
diversifying their investments into ndraditional asset classes, and more recently in framing
their investment opportunities in termsrefk premiaas opposed tasset classes$o increase a
planés portfolio diversification.



In terms of risk,Exhibit 2, provides agraphical representatioof the evolution of
portfolio drawdowns. As noted earlier,Taaditional60/40 planasrepresentedby the black line
will have its performance results be heavily influenced by the returns of the equity asset class.

Exhibit 2: Drawdown of a traditional 60/40 portfolio driven primarily by Equities
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Source: Federal Bank of St. Louis, Yahoo Finance

Exhibit 3, summarizes the result§ the past 25 yeardt shows thatEquities have
delivered strong returreg highlevelsof risk andlargedrawdowrs.

At the same timgt shows thatUS Bondshave deliveredower returnsrelative to stocks
but have attained them wita loweramountof risk. Lastly, the Traditional 60/40 plaids return
and risk metrics falkight in the midde of the aforementioned asset classess ltlear thata

60/ 40 pl aaré eaviyinflaended iy the equity asset claagilt that a plan relies to
achieve the growth of its assétsoughoutime.

EXHIBIT 3

Table of Performance and Risk Measures over the Period May 1990 to Mar 2015

Statistics
Annualized Annualized Excess i
Strategy ] Skew ; Sharpe Drawdown Sortino
Return Risk Kurtosis
SEP500 9.62% 16.18% -1.04 4.13 0.40 47.91% 0.27
S Bonds 7.41% 5.3% -1.06 5.62 0.82 15.32% 0.67
Traditional
9.08% 10.29% -1.23 6.50 0.58 33.15% 0.39
60/40

Source: Federal Reserve Bank of 5t. Louis, Yahoo Finance



A final observation is thadll portfolios exhibitfat tails (excess kurtosis is positivand
long left tail hegative skein their return distributiost.

To further support the thesis of high equity concentration of risk, Exhibit 4 shows that a
60/40 dollar allocationranshtes to a risk allocation of approxately 92/8 percent.The higher
amount of volatilityof the equity asset clasgeturns,affects its percent contribution to total
portfolio risk more than proportionately.

Exhibit 4: Dollar and Risk Allocation
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Based on these results, can f&kustedreturns be improved for a Traditional 60/40
portfolio, and if so, how? Over the years, some have suggested the higher level of dispersion of
returns in the equity asset class provides a window of opportunity for dyged strategies to
assist 60/40 planachieve their riskdjust return goals. In facecademis and practitioners
have generally come to consensus that the incorporation of option strategies can help with the
goal of tail risk mitigation, improvement of total risk levels, increase of tetatns and overall
improvement of riskadjusted returns. The main subject of this study examines if equity
concentration risk can be mitigated by using optiased strategies.

The following section provides an overview of selected opbased strategs that
investors might consider as part of their investment program. We note that-logsiech
strategies are being used for purposes of protection against downside risk, as well as for total
return enhancement. We expect that the use of epaasad sti@gies would help to answer
these questions.

* Please refer to Appendix A where we use QQ plots to compare the shape of the distributions (location, scale and
skewness) between twotseof data. The QQ plot provides a graphical visualization of the quantiles of the
probability distribution of a strategy to the theoretical normal distribution.

As noted by Schneeweis and Spur-Bpsed Stategiesifdr Btieutiorle ne f i t s
Portfolios, 0 and Asset Consulting Group in AAnr Analys
Adjusted Returnso



Historical Returns of Option-Based Strategies

Below is a list of 11 optiofased strategies that have been grouped into 2 categories;
first, those that help with downside protection,other words, these are strategies that help to
mitigate portfolio risk during market downturns, and second, those that that provide income
enhancement, which are strategies that seek to improve the total return of a portfolio by
expanding its yield via ofins. When confronted with strategies that exhibit similarqfés; we
selected the one that provided either the least cost or yielded a positive premium. An example of
this is the case of a bearish spread. This spread can be implemented either thiooglcails.

Since implementing the bearish spread through puts is more tostlyone with callas the

Bear Put Spread requires a cash outlay for establishing the posigoconsidered the spread

that uses call options for purposes of conducting the research. It is also worth noting that the
optionbased strategies selected have been done on an arbitrary basis and are intended to
illustrate the notion of downside protection and income enhancement.

Downside Protectio®ption-Based strategies

A BearCall Spreadi Sell an ATM strike Call option and purchasa 104% OTM strike
Call option.

A Short Risk Reversdl Sell a 102%0TM Call option and purchase $6% OTM Put
option.

A Long Iron Condoii Sella96% OTM Put and 104% OTMall (4% OTMStrangle) and
purchase a 98% OTM Put and a 102% OTM Call (2% OTM Strangle)

A LongPuti Purchas@ 96% OTM Put
A Long Stranglé Purchase104% OTM Call anda96% OTM Put

A Put Spread Collai Sell a 102% OTM Call, grchase an ATM Put and sell a 96% OTM
Put

Income Enhancement OptikBased strategies
A Short Straddlé Sell an ATM Call and sell an ATM Put

A Bull Put Spread Purchasea lower 96% OTMPut strike and sell higher ATM Put
strike

A Short Calli Sell a 102% OTMCall
A ShortPuti Sella96%OTM Put

A Short Iron Condoii Purchas@96% OTM Put and 104% OTM Call (4% OT8trangle)
and sell a 98% OTM Put and a 102% OTM Call (2% OTM Strangle)



Exhibit 5 showscumulative returns fothe 11 optiorbasedstrategiesunder study
including the Traditional60/40 portfolio. Monthly data from the Chicago Boafdptions
Exchange were used to calculate the refUimsthe various optiofbasedstrategiesinder study.

In the context of this study, the optidased strategiesre treated as overlay portfolios and
assume a notional of 25% of the total assets of the Traditional 60/40 portfolio. Moreover, the
dollars invested in the options overlay represent a fraction of the 60/40 and include the premium
and margin required tostablish the position. This calculation is explained in more detail in the
portfolio construction process of this paper as well as in appendix B. Exhibit 5 shows the
cumulative returns of the combined returns.

Exhibit 5: Cumulative Returns for Traditional 60/40 and Option-Based Strategies
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Source: CBOE, Federal Bank of St. Louis, Yahoo Finance

We then look at how each strategy performed during different market ciycEghibit
6, we show the results dhe optionbased strategs used for downside protection. We used the
period of August 2000 through September 2002 to depict a down Marketresults show that
from a total return standpoint, all of the downside protection stratsgiestedpberformedbetter
than having been invested in eittiee S&P500 orthe Traditional 60/40

Comparing the results to the Traditional 60/40 stock/bond allocalbof the option
based strategies produced lower r&sid better drawdown. Tal risk ranged from as o as
8.24&% for the Short Risk Reversal and as high 486P6 for theLong Iron CondorIn terms of

® Please refer to Appendix B for further reference in the return calculation used for theb@stimhstrategies

" To depict a down market, warbitrarily selectedne of the periods used in the April 2016, CBOE presentation
titted New Studies on Uses of Optidn®rotection, and Enhancing Income and Régljusted Returns by Matt
Moran. P1.



drawdowns, they ranged from as low as 1P®&6or thePut Spread Collagmaking it the best
drawdown mitigating strategy) to as high as48@ for theLong Iron Condorrespectively.

EXHIBIT 6

Table of Performance and Risk Measures for Downside Protection
over the Period Aug 2000 to Sep 2002

Statistics
Strategy Annualized Annualized Risk  Skew EXCGS&:» Sharpe Drawdown Sortino
Return Kurtosis
S&P500 -12.03% 24.21% -0.24 -0.39 -0.90 41.83% -0.26
US Bonds 9.13% 4.12% -0.12 -1.09 1.35 1.59% 1.63
Traditional 60/40 -7.94% 14.13% -0.36 0.01 -0.78 21.18% -0.18
Bear Call Spread -6.43% 12.89% -0.55 0.32 -0.74 18.12% -0.16
Shaort Risk
Reversal -4.27% 8.24% -0.14 -0.44 -0.90 12.35% -0.18
Long Iron Condor -7.49% 14.06% -0.28 0.06 -0.75 20.45% -0.18
Long Put -6.4% 11.4% 0.15 -0.35 -0.84 17.7% -0.20
Long Strangle -6.87% 12.23% 0.35 -0.17 -0.81 19.06% -0.20
Put Spread Collar -3.32% 9.94% -0.92 0.77 -0.65 11.66% -0.10

Source: CBOE, Federal Reserve Bank of St. Louis, Yahoo Finance

Exhibit 7 shows the results for the optibased strategies used for income enhancement.
The strategies selected were ®igort Iron Condor, Bull Put Sprea8hort Put, Short Straddle
andShortCall. We used the period @ecembe2003throughDecember 20040 depict arange
bound toflat market. In this case, we can observe that the three best-tyed performing
strategies were thé&hort Put, the Bull Put Spread and the Short Straddlen that order.
Additionally, the risk-adjusted returnfor the Short Straddle, Short Call, Short Put dull Put
Spreadwere higher than fathe Traditional 60/40indicating that it would be to the advantage of
a 60/40 plan tancorporatehese strategiess part of its portfolio mix

EXHIBIT 7

Table of Performance and Risk Measures for Income Enhancement
over the Period Dec 2003 to Dec 2004

Statistics
Strategy Annualized Annualized Risk  Skew Excess.; Sharpe Drawdown Sortino
Return Kurtosis
S&P500 14.83% 11.78% -0.06 -1.73 1.14 4.04% 0.75
US Bonds 5.11% 4.99% -0.89 -0.46 0.76 4.59% 0.45
Traditional 60/40 11.05% 7.31% -0.14 -1.38 1.32 3.52% 0.95
Short Iron Condor 10.37% 6.89% -0.22 -1.29 1.31 3.48% 0.91
Bull Put Spread 11.89% 7.9% -0.09 -1.54 1.33 3.52% 0.96
Short Put 11.91% 7.21% -0.14 -1.37 1.46 3.34% 1.07
Short Straddle 11.56% 5.89% -0.11 -1.64 1.73 2.24% 1.48
Shaort Call 10% 5.51% -0.04 -1.62 1.57 2.2% 1.33

Source: CBOE, Federal Reserve Bank of St. Louis, Yahoo Finance

In a similar fashion, we also conducted the same type analysis during a strong market
cycle We noticed that the income enhancemenrdtegiesdid particularly wellin this instance
andwe summarized theesultsin Appendix D.



Exhibits 8a and 8billustrate the evolution of drawdowns for all strategi@ownside
protection and iname enhancement) over the pasty2ars ending March 2015

A The strategies with the least drawdowns were the Short Risk Reversal, Put Spread Collar
and Long Put.

Exhibit 8a: Drawdown Curve For Downside Protection Strategies
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A While grategies with the largest drawdowinsludedthe Short PutBull Put $readand
the Short StraddleA common characteristic amongst them all was thaidthevdowns
took place almost at the same time and with similar $sfahtensity.



Exhibit 8b: Drawdown Curve For Income Enhancement Strategies
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Diversification Analysis

The resultsshown inthe preceding sectiosuggest that draditional 60/40 plan can
benefit from theuse of optionbasedstrategies to enhance its rHalljusted returnsThe study
now turns to an analysis of relationsfor all strategiedo ascertain if diversification dbtal
portfolio risk is a possibility.

Exhibit 9 showsthe correlationlevel of excess retusnfor the optionbasedstrategies
during a market downtur@August 2008September 2002)The correlation plot provides a clear
view that the correlation fanost ofthe option strategies across groups (downside protection and
income enhancemeni§ negative and another where the correlations intra group is high. For
example across groups, thmst negatively correlated strategies can be found between the Short
Put vs. Long a Put and Long a Strangle; and within each group, the highest correlated strategies
werefound to be in théong Putvs.theRisk Reversaland the Long Put vs. the Long &tgle.



Exhibit 9: Correlation Matrix of Excess Returns
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While Exhibit 9 provided a snapshot of correlations for a given time peExiipits 10a
and10bshowhow correlations evolved ow¢he past 25 years. A close look at the chart reveals
the behavior of three major trends; strategies that sloorelation levels north of 0.5, strategies
that show correlations less thalm5 and those ibetween-0.5 and (6. Option strategiewith
correlations less thaf0.5 have shown to display a pretty stable pattern over, songgesting
they could be goodandidates for portfolio diversificatiomhese strategies were the Short Risk
Reversal,the Put Spread Collarthe Short Call and théBear Call SpreadThe only option
strategy that showed a persistent correlation of +0.5 to a 60/40 was the Bull Put Spread






