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Smart Ways to Sell Credit Volatility  
 Techniques to enhance returns from systematic volatility selling 
 

 Systematic credit volatility selling is profitable — We have previously shown 
(see Profiting from the Credit Volatility Premium: Selling credit volatility can be 
consistently profitable even after paying bid-ask) how systematic volatility selling 
using short dated straddles can be profitable because of the consistently positive 
credit volatility risk premium.  

 A multi-index strategy can enhance profitability — Dynamically selecting the 
“best” index (from a basket of indices) significantly improves the performance of the 
basic “single index” volatility selling strategy. We use an algorithm based on the 
implied to realized volatility ratio to do the selection. 

 Dynamically adjusting the trade size helps — The implied to realized volatility 
ratio can also be used to systematically size the trade for better profitability. We 
reduce the trade size when it is less likely to make money and increase it when it is 
more likely. 

 Hybrid algorithm does the best — Using a combination of the multi-index and 
sizing strategies provides the best results. We benefit both from choosing the best 
index for selling volatility, as well as an optimal trade size. 
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The portion of this research report regarding non-OCC issued options is not 
intended for US clients other than Qualified Institutional Buyers. Investing in options 
is not suitable for all investors. Please see the disclosures concerning the risks of 
investing in options below and discuss with your Financial Advisor whether this 
particular options strategy is suitable for you. Interested investors should contact 
our trading desk for updated price and liquidity information. Also, complex option 
strategies may entail higher commissions costs. Our figures do not include fees and 
other transactions costs. 

In a previous publication (see Profiting from the Credit Volatility Premium: Selling 
credit volatility can be consistently profitable even after paying bid-ask), we have 
demonstrated how systematically selling credit volatility can be a very profitable 
strategy. This is true across all credit indices for which options are traded (see 
Figure 1) as well as all option expiries.  

Figure 1. Systematically selling credit volatility using 1 month ATM straddles can be very profitable – this holds for both US (left) and European 
(right) indices. Cumulative P&L shown using 1M ATM straddles with 100mm notional on each leg, converted to USD using prevalent FX rates. 

 

 

 
Source: Bloomberg, Citi Research 

 
These strategies make money because of the mostly positive volatility risk premium 
in credit markets – this is the spread between implied volatility of credit options and 
the realized credit spread volatility. It is possible to show that the volatility selling 
strategy remains profitable as long as implied volatility remains higher than realized 
volatility, i.e. if the volatility risk premium is positive. This is mostly the case, as we 
show in Figure 2. 

Figure 2. The volatility risk premia for the major credit indices tend to be mostly positive – we show the risk premium using 1 month implied and 
realized volatilities for both US (left) and European (right) indices. 

 

 

 
Source: Markit, Citi Research 

Reviewing the Basic Vol Selling Strategy 

https://ir.citi.com/O%2fhWtp0xXaO8etkaAKRowKeF%2fOxJuxCo4ImSHocaigYoCBfpdXovhA%3d%3d
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We also found that the most profitable volatility selling strategy is to use delta 
hedged short dated (i.e., 1M) ATM straddles. The P&L for volatility selling strategies 
is mainly driven by the net gamma of the delta hedged position (see Profiting from 
the Credit Volatility Premium: Selling credit volatility can be consistently profitable 
even after paying bid-ask). Longer maturities and OTM strikes tend to lower the net 
gamma of a short volatility position – this is why short dated ATM straddles perform 
the best. 

Can we improve on this? 
In this report, we outline two methods to improve the performance of the basic 
volatility selling strategy. The basic strategy works by repeatedly selling delta 
hedged straddles in fixed size – once the current option position expires, it simply 
sells a new straddle on the same index.  

This strategy is constrained in two ways. First, it sells straddles on the same 
underlying index every time the current straddle expires, i.e. there is no flexibility in 
the choice of the index. Second, the strategy always sells fixed size straddles upon 
option expiry, i.e., there is no flexibility in sizing the trade.  

Our enhancements to the basic strategy are based on relaxing these constraints. In 
the first enhancement, we allow the strategy to choose the “best possible” index 
from a basket of 5 indices. In the second enhancement, we allow the strategy to 
adjust the size of the trade based on how likely the trade is to make money. Both 
these enhancements depend on using the implied to realized volatility ratio as an 
indicator. 

We find that both these methods are effective and improve the profitability of the 
basic volatility selling strategy. A hybrid of the two methods does the best since it 
benefits from being opportunistic in the choice of index as well as the trade size.  

To understand how the strategies work, we first explain the significance of the 
implied to realized volatility ratio and how we can use it. We then discuss the results 
from back testing the proposed enhancements. 

https://ir.citi.com/4E2rbMBO64pSmWMdvPs9WTfwCUbpXRaHbXQ3ynf30LY%2bCDzVdfckcA%3d%3d
https://ir.citi.com/4E2rbMBO64pSmWMdvPs9WTfwCUbpXRaHbXQ3ynf30LY%2bCDzVdfckcA%3d%3d
https://ir.citi.com/4E2rbMBO64pSmWMdvPs9WTfwCUbpXRaHbXQ3ynf30LY%2bCDzVdfckcA%3d%3d
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The ratio of implied to realized volatility is a metric that is tracked widely in volatility 
markets. Implied volatility represents the expectation of the volatility level in credit 
markets going forward. Realized volatility is the actual level of volatility that the 
credit market experiences over a given time period. In other words, implied is a 
forward looking measure and realized is a backward looking measure. 

Typically, implied volatility tends to be higher than realized volatility in credit (and 
other) markets because volatility sellers want to be compensated for the uncertainty 
in how credit spreads will behave going forward. However, during periods of intense 
market turmoil, realized volatility can spike and volatility selling strategies can 
backfire – this is when the ratio goes below one. Therefore, if we can figure out a 
way to predict future behavior of this ratio, we can use that as an indicator of when 
to sell volatility and when to refrain.  

Now, there is a problem in using the implied to realized volatility ratio computed 
using the two volatilities on the same day. This is because implied volatility is a 
forward looking measure, while realized volatility is a backward looking measure. In 
other words, if we take the ratio of implied to realized volatility as of the same day, 
we are actually comparing apples to oranges, because the time periods that the two 
measures refer to are different. 

An example will make this clear. Consider the ratio of the 1M implied to realized 
volatility as of June 1st 2014. The 1M implied volatility refers to the next 1 month 
period, i.e. from June 1st through July 1st. In contrast, the 1M realized volatility 
refers to the period from May 1st through June 1st. In other words, the two time 
periods are different (see Figure 3). 

To get around this issue, on any given day, we use the ratio of the backward looking 
implied volatility to the realized volatility as of that day – this way, the time periods 
are lined up exactly. So, in our example, we would compute the ratio of the 1M 
implied volatility as of May 1st to the realized volatility as of June 1st, and construct 
a time series of volatility ratios computed in this manner. 

We now get back to our fundamental question – is there a way to predict this ratio? 
To answer that, we look at the behavior of this ratio over time for all the major 
indices (see Figure 4). It is clear that the time series is strongly mean reverting for 
the 1M period, and we can confirm this using statistical tests1.  

 

                                                           
1 For this purpose, we used the ADF (Augmented Dickey-Fuller) test. 

Using the Implied to Realized Volatility Ratio 

Figure 3. Implied and realized volatility on a 
given day refers to different time periods. 

 
Source: Citi Research 
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Figure 4. Backward looking implied to realized volatility ratios for 1M ATM volatility is strongly mean reverting across all indices, both US (left) 
and European (right)2. 

 

 

 
Source: Citi Research 

 
What does that mean in terms of forecasting? Clearly, if the ratio is too high, we 
expect it to mean revert lower and vice-versa. In other words, it would make sense 
to sell volatility during the period when the ratio reaches a trough.  
 
To understand why this makes sense, consider our earlier example. If the ratio is at 
a trough on June 1st, it means that going forward, our expectations are for it go up 
because of mean reversion. Therefore, if we sell volatility on June 1st using a 1M 
ATM straddle, then we would expect the implied to realized volatility ratio over the 
next 1 month period to be higher than the current value, i.e., implied is likely to be 
higher than realized over that time period. Therefore, selling volatility over this 
period should be profitable. 
 
In the next few sections, we show how we enhance performance by using this 
dynamic to overlay a layer of intelligence over the basic volatility selling strategy. 
 

                                                           
2 We show the history going back 2 years – a longer history is shown in Of barbecues and bonfires: A 
recipe for structured credit? (p 21). 

https://ir.citi.com/6ESjWeuOgi%2F5PZnUMqu7U1UeUIRbI%2BrtSIZP99tpdk968wGN%2FjZLBw%3D%3D
https://ir.citi.com/6ESjWeuOgi%2F5PZnUMqu7U1UeUIRbI%2BrtSIZP99tpdk968wGN%2FjZLBw%3D%3D
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The first overlay that we use relaxes the constraint of using the same underlying 
index to sell straddles upon option expiry. On each option expiry date, we select a 
(potentially different) underlying index from the set of 5 major indices3  for which 
credit options are traded, and sell 1M ATM straddles on that index.  
 
How does the index selection process work? We have designed the algorithm for 
index selection in such a way that it selects the index for which (we believe) volatility 
selling is most likely to be profitable over the next month.  
 
The process has 3 steps. First, we compute the time series of the (backward 
looking) implied to realized volatility for each index, as described earlier. Next, we 
compute the z-score for the current ratio of each index, using a look back period of 
1 year. Lastly, we rank the indices in the order of their z-scores, and choose the one 
with the lowest z-score. 
 
Why do we expect this to work? Clearly, the index with the lowest z-score is the one 
where the implied to realized ratio is closest to its trough, at least based on the look 
back period we use. This means that over the next one month period, it is most 
likely that the ratio for the chosen index will rise. In other words, implied volatility is 
likely to exceed realized volatility over that time period. Therefore, selling delta 
hedged straddles for the chosen index has the highest likelihood of being profitable. 

Performance Analysis 
We show the cumulative P&L from the rotating index strategy in Figure 5, along with 
some statistics. In each case, we have computed the P&L from selling a 1M ATM 
straddle on the appropriate index with 100 million notional on each leg. For ease of 
comparison, we have converted the P&L for the European indices into USD using 
the daily FX conversion rate.  

Figure 5. Performance statistics for the various volatility selling strategies using 1M ATM 
straddles with 100mm notional on each leg. Cumulative P&L converted to USD for all 
strategies. 

 
Source: Citi Research 

                                                           
3 The set of indices consists of CDX IG, CDX HY, iTraxx Main, iTraxx Xover and iTraxx Senior 
Financials. 

#1: The Rotating Index Strategy 
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We find that the rotation strategy outperforms all the single index strategies in terms 
of cumulative P&L. The closest single index strategy is the XO strategy, but the 
daily volatility for that strategy is about 65% higher. On a volatility adjusted basis, 
the rotation strategy outperforms all except the IG volatility selling strategy, as we 
see from the Sharpe ratios. 
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The second overlay that we use relaxes the other constraint on the basic strategy – 
instead of selling volatility using a fixed size straddle every time an option position 
expires, we attempt to dynamically size the trade based on our belief about how 
likely it is to make money. However, the underlying index remains the same 
throughout.  
 
Once again, we use the 1M backward looking implied to realized volatility ratio as 
an indicator. Given the strong mean reversion shown by the 1M ratio, we can 
conclude that it makes sense to increase the size of the straddles when this ratio is 
close to a minimum (trough) and reduce the size when the same ratio is close to a 
maximum (peak). 
 
For our decision process, we use the z-score for the implied to realized volatility 
ratio based on a 1 year look back. We size the trade by scaling it using a factor that 
is depends on the z-score. We illustrate how the scaling factor behaves in Figure 6. 
To summarize: 
 

• If the z-score highly negative (i.e. trade highly likely to make money based 
on mean reversion), then the scaling factor is 2.0,  i.e., we double the size 
of the trade from 100 million notional to 200 million. 

• If the z-score is somewhat negative (i.e. trade reasonably likely to make 
money), then the scaling factor is 1.0, i.e., we use the normal trade size of 
100 million. 

• If the z-score is positive (i.e. trade is less likely to make money), then the 
scaling factor goes down in inverse proportion to the z-score. As the z-
score becomes highly positive (negligible chance of making money), the 
notional goes to zero. 

 
The basic idea here is to size the trade depending on how likely the trade is to make 
money, based on our estimate of the z-score. The higher the likelihood, the larger 
the size of the straddle that we sell.  

Performance Analysis 
The results from this strategy is shown for each of the 5 major indices in Figure 7. 
We show the cumulative P&L from selling 1M ATM straddles with variable notional 
on each leg (as described in the algorithm), all converted to USD at prevailing 
exchange rates.  
 
We find that opportunistically sizing the straddle does make a significant difference 
in profitability. On a volatility adjusted basis, the Sharpe ratio shows an 
improvement in the range of 4% (HY) to 25% (XO) across the 5 different indices.  
 

#2: Optimally Sizing Straddles for Vol Selling 

Figure 6. How we compute the factor for 
scaling straddle size. 

 
Source: Citi Research 
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Figure 7. Performance statistics for the scaling algorithm – in each case the dotted line shows the cumulative P&L(in USD) for the basic strategy 
overlaid with scaling. The performance improves for both US (left) and European (right) indices, both in terms of total P&L and Sharpe ratios. 

 

 

 
Source: Citi Research 
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The third overlay combines the first two strategies – upon option expiry, we look at 
the index with the lowest possible z-score, and use the z-score to size the trade. In 
other words, we relax both the index and the sizing constraints on the basic volatility 
selling strategy. 
 

Figure 8. Performance of the combined strategy – at every stage, we chose the best possible 
index using overlay #1, and then size the straddles using overlay #2. The cumulative P&L in 
each case has been converted to USD. 

 
Source: Citi Research 

 
The results are in Figure 8 – as before, we back test using 1M ATM straddles on the 
appropriate index with variable notional on each leg (as determined by the sizing 
algorithm). The cumulative P&L is converted to USD at prevailing exchange rates. 
The improvement in Sharpe ratio exceeds that of any individual overlay. 

Conclusions 
We have presented two simple techniques to improve the performance of the basic 
volatility selling strategy presented in Profiting from the Credit Volatility Premium: 
Selling credit volatility can be consistently profitable even after paying bid-ask. 
Instead of repeatedly selling fixed size 1M ATM straddles on a single index upon 
option expiry, we show that if we are opportunistic in selecting the “best” possible 
index as well as size of the straddles, we can improve the performance of the basic 
strategy significantly. 

 

 

 

 

Bringing it All Together 

https://ir.citi.com/FskGAHMlwFB6AfwBjrD0HblDQ1PD1GQDRF%2b7porHNdygcOtbd3FeDA%3d%3d
https://ir.citi.com/FskGAHMlwFB6AfwBjrD0HblDQ1PD1GQDRF%2b7porHNdygcOtbd3FeDA%3d%3d
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RISKS 
When buying calls and puts (or receivers and payers) the maximum loss is the 
premium paid. When selling calls (or receivers), the maximum potential loss would 
occur as the index spread decreases but is limited by the index spread being 
floored at zero. For puts (or payers), the maximum potential loss (amount below the 
strike) would eventuate should the index price fall to zero. Sector index options are 
cash settled. Credit index options are physically settled. The above calculations do 
not include any additional fees or transaction costs. Note that ratio writing would 
leave the writer uncovered in one leg of the trade. 
 

OPTIONS RISK DISCLOSURE — PLEASE READ CAREFULLY 

This section discusses possible options strategies that you may choose to employ 
in conjunction with the company securities discussed herein. If you choose to 
engage in the options transactions discussed within this document, you must have 
an approved options account and will be subject to certain criteria which may 
ultimately prevent you from engaging in certain option strategies. It is important for 
you as an investor to know and understand that Options do involve risk and 
sometimes, significant risk, therefore may not be appropriate for all investors. If you 
buy options, the maximum loss is the premium. If you sell put options, the risk is the 
entire notional below the strike. If you sell call options, the risk is unlimited. The 
actual profit or loss from any trade will depend on the price at which the trades are 
executed. The prices used herein are historical and may not be available when you 
order is entered. Commissions and other transaction costs are not considered in 
these examples.  

Please speak to your Financial Advisor to ensure you have a full understanding of 
the risk and reward of the strategy you are considering. Strategies that are opened 
or closed differently than what is discussed in this document could have a 
significantly different outcome from what is described. It should be noted that certain 
Index options might have special settlement dates or settlement requirements that 
are different from traditional equity options. Commissions, taxes, and margin costs 
have not been included but will affect the outcome of any option transaction and 
should be considered. However, they can have a significant impact on the 
profitability of options transactions and should be considered carefully before 
entering into any option strategy. Because of the importance of tax considerations to 
all option transactions, the investor considering options should consult with his/her 
tax advisor as to how their tax situation is affected by the outcome of contemplated 
options transactions. Certain options trades/strategies must be executed in a 
margin account. Transactions executed in a margin account can require the investor 
to periodically deposit additional collateral into the account in order to maintain the 
positions. The preceding language is not a full description of all possible risks 
associated with options trading.  

For a more complete description on the uses and risks of options, please see the 
document titled Characteristics and Risks of Standardized Options. If you would like 
an additional copy of this document please contact Citigroup Global Markets Inc., 
Options Department, 390 Greenwich Street, New York, NY 10013. Options are not 
suitable for all investors. Before entering into any transaction using listed options, 
investors should read and understand the current Options Clearing Corp. Disclosure 
Document (Characteristics and Risks of Standardized Options) at 
http://www.theocc.com/about/publications/character-risks.jsp, 
http://www.theocc.com/components/docs/January_2011_ODD_Definitive_Suppleme
nt.pdf, 
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http://www.theocc.com/components/docs/March_2011_ODD_Definitive_Supplemen
t.pdf, and 
http://www.theocc.com/components/docs/January_2012_ODD_Definitive_Supplem
ent.pdf 

Investing in options other than Standardized Options may entail additional risks. 
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