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ABSTRACT 

 

 

 Improvement of risk-adjusted returns is one of  many goals that pension plans seek to 

achieve. Many plans that follow a Traditional 60/40 dollar allocation to stocks and bonds end up 

exhibiting a large concentration of risk to stocks given their higher volatility characteristic. The 

study aims to explore a variety of strategies that incorporate options as a way to improve a planôs 

returns/risk outcomes. In doing so, it also aims to provide a general view of how these strategies 

perform during the different stages of the business cycle and volatility regimes when they are 

used in combination with a planôs stock/bond allocation. 
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Introduction    

 

Public pension plans in the US have traditionally held an investment allocation of 60% of 

its assets to equities and 40% to fixed income. This 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 are commensurate with the amount of risk incurred.  

 

Exhibit 1 below, shows the cumulative performance for stocks, bonds and a typical 60/40 

plan. For purposes of this exercise, we have used the Vanguard S&P 500 Index Fund (VFINX) 

from the Yahoo Financial database to represent domestic equities, and for fixed income we have 

used the BofA Merrill Lynch US Corp Master Total Return Index Value from the Federal 

Reserve Bank of St. Louis database. At first glance, one can notice how closely related equity 

returns are to a typical 60/40 allocation. One can also notice that the growth trajectory of plan 

assets comes in at the expense of increased volatility due to market corrections. Market 

corrections that exert amongst other things, the decline of a plansô market value,  the liquiditation 

of assets at the wrong time to meet internal obligations, the compromise of the overall soundness 

of the plan and sometimes its viability as an on-going concern.   

 

 
 

The need to diversify market risk has been a very important one and one that plans have 

sought in order to improve their risk-adjusted returns. Over the years, plans have relied on 

diversifying their investments into non-traditional asset classes, and more recently in framing 

their investment opportunities in terms of risk premia as opposed to asset classes  to increase a 

planôs portfolio diversification.   



In terms of risk, Exhibit 2, provides a graphical representation of the evolution of 

portfolio drawdowns. As noted earlier, a Traditional 60/40 plan as represented by the black line 

will have its performance results be heavily influenced by the returns of the equity asset class.  

 

 
 

Exhibit 3, summarizes the results of the past 25 years. It shows that Equities have 

delivered strong returns at high levels of risk and large drawdowns.  

 

At the same time, it shows that US Bonds have delivered lower returns relative to stocks 

but have attained them with a lower amount of risk. Lastly, the Traditional 60/40 planôs return 

and risk metrics fall right in the middle of the aforementioned asset classes. It is clear that a 

60/40 planôs statistics are heavily influenced by the equity asset class; a tilt  that a plan relies to 

achieve the growth of its assets throughout time. 

 

 
 



 A final observation is that all portfolios exhibit fat tails (excess kurtosis is positive) and 

long left tail (negative skew) in their return distributions
4
.    

 

To further support the thesis of high equity concentration of risk, Exhibit 4 shows that a 

60/40 dollar allocation translates to a risk allocation of approximately 92/8 percent. The higher 

amount of volatility of the equity asset class returns, affects its percent contribution to total 

portfolio risk more than proportionately.     

 
Exhibit 4: Dollar and Risk Allocation  

 
 

Based on these results, can risk-adjusted returns 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 option-based strategies to 

assist 60/40 plans achieve their risk-adjust return goals. In fact, academics and practitioners
5
 

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 total returns and overall 

improvement of risk-adjusted returns. The main subject of this study examines if equity 

concentration risk can be mitigated by using option-based strategies. 

 

The following section provides an overview of selected option-based strategies that 

investors might consider as part of their investment program. We note that option-based 

strategies are being used for purposes of protection against downside risk, as well as for total 

return enhancement. We expect that the use of option-based strategies would help to answer 

these questions. 

 

 

 

                                                 
4
 Please refer to Appendix A where we use QQ plots to compare the shape of the distributions (location, scale and 

skewness) between two sets of data. The QQ plot provides a graphical visualization of the quantiles of the 

probability distribution of a strategy to the theoretical normal distribution.  
5
 As noted by Schneeweis and Spurgin on ñThe Benefits of Index Option-Based Strategies for Institutional 

Portfolios,ò and Asset Consulting Group in ñAn Analysis of Index option Writing for Liquid Enhanced Risk-

Adjusted Returnsò 



Historical Returns of Option-Based Strategies 

 

 Below is a list of 11 option-based strategies that have been grouped into 2 categories; 

first, those that help with downside protection, in 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 options. When confronted with strategies that exhibit similar pay-offs, 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 through puts or calls. 

Since implementing the bearish spread through puts is more costly than one with calls as the 

Bear Put Spread requires a cash outlay for establishing the position, we considered the spread 

that uses call options for purposes of conducting the research. It is also worth noting that the 

option-based strategies selected have been done on an arbitrary basis and are intended to 

illustrate the notion of downside protection and income enhancement. 

 

Downside Protection Option-Based strategies 

 

Á Bear-Call Spread ï Sell an ATM strike Call option and purchase a 104% OTM strike 

Call option. 

 

Á Short Risk Reversal ï Sell a 102% OTM Call option and purchase a 96% OTM Put 

option. 

 

Á Long Iron Condor ï Sell a 96% OTM Put and 104% OTM Call (4% OTM Strangle) and 

purchase a 98% OTM Put and a 102% OTM Call (2% OTM Strangle) 

 

Á Long Put ï Purchase a 96% OTM Put   

 

Á Long Strangle ï Purchase a 104% OTM Call and a 96% OTM Put. 

 

Á Put Spread Collar ï Sell a 102% OTM Call, purchase an ATM Put and sell a 96% OTM 

Put 

  

Income Enhancement Option-Based strategies 

 

Á Short Straddle ï Sell an ATM Call and sell an ATM Put 

 

Á Bull Put Spread ï Purchase a lower 96% OTM Put strike and sell a higher ATM Put 

strike 

 

Á Short Call ï Sell a 102% OTM Call 

  

Á Short Put ï Sell a 96% OTM Put  

 

Á Short Iron Condor ï Purchase a 96% OTM Put and 104% OTM Call (4% OTM Strangle) 

and sell a 98% OTM Put and a 102% OTM Call (2% OTM Strangle) 



 

Exhibit 5 shows cumulative returns for the 11 option-based strategies under study 

including the Traditional 60/40 portfolio.  Monthly data from the Chicago Board Options 

Exchange were used to calculate the returns
6
 for the various option-based strategies under study. 

In the context of this study, the option-based strategies are 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 to establish 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.    

   

 
 

 

We then look at how each strategy performed during different market cycles. In Exhibit 

6, we show the results of the option-based strategies used for downside protection. We used the 

period of August 2000 through September 2002 to depict a down market.
7
 The results show that 

from a total return standpoint, all of the downside protection strategies selected performed better 

than having been invested in either the S&P500 or the Traditional 60/40.  

 

Comparing the results to the Traditional 60/40 stock/bond allocation, all of the option-

based strategies produced lower risk and better drawdown. Total risk ranged from as low as 

8.24% for the Short Risk Reversal and as high as 14.06% for the Long Iron Condor. In terms of 

                                                 
6
 Please refer to Appendix B for further reference in the return calculation used for the option-based strategies 

7
 To depict a down market, we arbitrarily selected one of the periods used in the April 2016, CBOE presentation  

titled  New Studies on Uses of Options ï Protection, and Enhancing Income and Risk-Adjusted Returns by Matt  

Moran. P1. 



drawdowns, they ranged from as low as 11.66% for the Put Spread Collar (making it the best 

drawdown mitigating strategy) to as high as 20.45% for the Long Iron Condor respectively. 

 

 
 

Exhibit 7 shows the results for the option-based strategies used for income enhancement. 

The strategies selected were the Short Iron Condor, Bull Put Spread, Short Put, Short Straddle 

and Short Call. We used the period of December 2003 through December 2004 to depict a range 

bound to flat market. In this case, we can observe that the three best option-based performing 

strategies were the Short Put, the Bull Put Spread and the Short Straddle in that order. 

Additionally, the risk-adjusted returns for the Short Straddle, Short Call, Short Put and Bull Put 

Spread were higher than for the Traditional 60/40, indicating that it would be to the advantage of 

a 60/40 plan to incorporate these strategies as part of its portfolio mix. 

 

 
 

 

In a similar fashion, we also conducted the same type analysis during a strong market 

cycle. We noticed that the income enhancement strategies did particularly well in this instance 

and we summarized the results in Appendix D.   

 



Exhibits 8a and 8b illustrate the evolution of drawdowns for all strategies (downside 

protection and income enhancement) over the past 25 years ending March 2015. 

 

Á The strategies with the least drawdowns were the Short Risk Reversal, Put Spread Collar 

and Long Put. 

 

 
 

Á While strategies with the largest drawdowns included the Short Put, Bull Put Spread and 

the Short Straddle. A common characteristic amongst them all was that the drawdowns 

took place almost at the same time and with similar levels of intensity. 

 



 
 

Diversification Analysis 

 

The results shown in the preceding section suggest that a Traditional 60/40 plan can 

benefit from the use of option-based strategies to enhance its risk-adjusted returns. The study 

now turns to an analysis of correlations for all strategies to ascertain if diversification of total 

portfolio risk is a possibility.  

 

Exhibit 9 shows the correlation level of excess returns for the option-based strategies 

during a market downturn (August 2000-September 2002).  The correlation plot provides a clear 

view that the correlation for most of the option strategies across groups (downside protection and 

income enhancement) is negative; and another where the correlations intra group is high. For 

example across groups, the most 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 

were found to be in the Long Put vs. the Risk Reversal, and the Long Put vs. the Long Strangle.  

   



 
 

While Exhibit 9 provided a snapshot of correlations for a given time period, Exhibits 10a 

and 10b show how correlations evolved over the past 25 years. A close look at the chart reveals 

the behavior of three major trends; strategies that show correlation levels north of 0.5, strategies 

that show correlations less than -0.5 and those in between -0.5 and 0.5. Option strategies with 

correlations less than -0.5 have shown to display a pretty stable pattern over time, suggesting 

they could be good candidates for portfolio diversification. These strategies were the Short Risk 

Reversal, the Put Spread Collar, the Short Call and the Bear Call Spread. The only option 

strategy that showed a persistent correlation of +0.5 to a 60/40 was the Bull Put Spread. 

 



 
 

 
 

 

 

 

 


