
The Smart Money Outlook 

There is a part of the market where the ‘smart money’ is most likely to place its bets on the 
expected returns and risks associated with stocks and indexes. Investors can look at the prices 
in this market and diagnose expected risks and returns for major asset classes. I am referring to 
the options markets. The options market is the ideal place for informed investors to place their 
bets. All investors can derive valuable insights from the most informed investors’ consensus 
view of risk and return, as expressed in options prices. 

If you had a strong view of what the S&P500 was going to do over the next one to twelve 
months, how would you invest to monetize that view? First and foremost, you would probably 
want to use leverage. A leveraged position allows amplified exposure to specific outcomes. 
Second, you would want to ability to easily take short positions on securities or indexes that 
you expected to underperform. For either long or short positions, you would also want the 
ability to limit downside risk. Another ideal attribute for an instrument for informed investors is 
the ability to easily tailor their positions to bet on direction, volatility, or both. Options provide 
these features. A somewhat more esoteric advantage of options is that it can be hard to short 
certain securities because these securities are hard to borrow1 (you must borrow a security to 
be able to sell it short). Put options allow short positions to be taken without encountering this 
hindrance. Because options have these desirable features, informed investors are most likely to 
place their bets using options. There is, in fact, a body of research that demonstrates that 
options prices contain valuable information about the future returns of securities2 3 4 5 6 7. 
Informed traders have many good reasons to bet on their information advantage in the options 
markets rather than by trading the underlying securities. 
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We can infer an expected volatility from options prices and this is referred to as the implied 
volatility. Implied volatility appears to be an unbiased estimator of future realized volatility, and 
is superior to historical volatility in this regard8. Since 2007, I have documented how options 
prices can inform the outlook for risk in individual stocks and in the broader market 9 10 11.  

More recently, I have been researching a new way to use options prices to diagnose future 
return and risk. If we have market prices for range of call and put options, it should be possible 
to infer the entire probability distribution of returns. There is a body of academic research on 
this problem, notably by Berkeley professor Mark Rubinstein and University of Konstanz 
professor Jens Jackwerth12. There are a number of methods that can be used to perform this 
procedure and I have developed my own variation. Performing this process yields interesting 
insights on how the options markets, in aggregate, assess the probabilities of the range of 
possible returns over future periods. In addition, with liquid options on a number of major ETFs, 
the options markets can provide outlooks on a number of sectors and asset classes. 

A Practical Example 

On October 12th, 2017, SPY (the most liquid S&P500 ETF), closed at $254.64. The mid-point 
between the closing bid and ask prices for a series of SPY call and put options expiring on March 
16th, 2018 are shown below.  

Option & Strike Price Option Mid-Point Price 
$250 Put $5.81 
$255 Call $6.85 
$235 Put $2.99 
$270 Call $0.91 
$210 Put $1.11 
$285 Call $0.15 
$190 Put $0.51 
$290 Call $0.10 

Mid-point (between bid and ask) prices for March 16, 2018 call and put options at a range of 
strikes  

Even without knowing anything about options pricing models, it is easy to get a basic 
understanding of what these prices mean. The $255 call option gives the buyer the right to buy 
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a share of SPY at $255 between now and March 16, 201813. The price of the option is the 
market’s consensus for the probability that the price will rise to the range of possible values 
above $255. In effect, you are buying all of the potential gains in SPY above $255 (until the 
expiration date). 

The $250 put option gives the buyer the right to sell a share of SPY for at $250 between now 
and March 16, 2018. As the strike price moves away from the current price (lower for puts and 
higher for calls), the prices of the options decline.  

The $290 call option on SPY, which pays out only if SPY exceeds $290 between now and March 
2018, has a mid-point price of $0.10. The market is assessing an exceedingly low probability 
that this will occur.  

The $210 put option, in effect, provides the buyer with protection against SPY falling below 
$210 between now and March 2018. The higher the strike price for the put, the more 
protection the put provides, and the higher the option price will be.  

The goal of my calculations is to determine the distribution of future returns than reconciles the 
observed options prices. The process requires an optimization routine. The distribution below is 
what my calculations yield. The options in the table above, when valued using this distribution 
of returns, are all within 8.6% of their midpoint prices from that table. 

 

Implied distribution of price returns from October 12th, 2017 until March 16, 2018 

This distribution of projected returns in generally consistent with earlier research14. The 
distribution of returns is skewed, with a substantially fatter and longer tail for losses than for 
gains. In other words, the options prices imply that the probability of a big loss is greater than 
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that of a large gain. The chart above shows, for example, that the probability of a 15% gain over 
this period is very close to zero, but that there is a meaningful probability of a 15% loss. This 
observation is consistent with a range of work on options that documents that far out-of-the-
money put options (those with strike prices well below the current price of SPY) tend to be 
disproportionately expensive compared to far out-of-the-money call options. This asymmetry 
between the probability of large gains and large losses is hard to interpret because these prices 
reflect the risk appetites of investors, too. From behavioral finance, we know that investors fear 
losses more than they desire gains of the same size15. On the basis of this area of study, it is 
quite natural that buyers of SPY put options (which protect against a decline in the stock 
market) should be willing to pay relative more than they will pay for call options (which pay out 
if the market rises) even if they unconditional ‘fair values’ of the two options are identical. In 
other words, the high implied probability of large losses vs. large gains may be a result of 
investors’ asymmetric perspectives on losses vs. gains rather than being an unbiased predictor.  

Ultimately, the options prices at the tails may not tell us much, in an absolute sense, about the 
potential for loss. There is, however, evidence that the degree of skewness in future returns 
that is implied from options prices can be an important relative predictor of returns. A 2009 
study found that the asymmetry in implied volatility for calls and puts was a significant 
predictor of equity returns16. These findings suggests that implied returns distributions with 
more negative skewness are likely to under-perform those with less negative skewness. 

A useful piece of information that can be derived from the option implied distribution of 
returns is what the options market is predicting as the most likely outcomes—the mode of the 
distribution (the return with the highest probability). In the distribution above, the mode is at 
4.0%. For the 0.42 years from October 12th (the date on which I collected options prices) to 
March 16th, 2018 (the expiration date of the options), the most probable price return inferred 
by the options prices is 4.0% (not including dividends).  

If we look at the cumulative probability distributions (summing up over the probabilities in the 
chart above), we can look at the cumulative probabilities for the return over this period 
(below). 
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Percentiles of SPY price return for the period from October 12th, 2017 to March 16th, 2018 

The percentile chart, even though it is created from exactly the same information as on the 
previous chart, makes certain features much clearer. The percentile chart goes from the 2nd 
percentile (far left) to the 98th percentile (far right). The 2nd percentile return for SPY in this 
chart is about -22.5%. The 98th percentile is 11.3%. The higher probability of implied bad 
outcomes (large negative returns) may not be meaningful as far as predicting the actual 
probability of these events for the reasons noted previously—asymmetric risk aversion.  

The most important information from the percentile chart is the implied probability of positive 
returns vs. negative returns over this period (October 2017-March 2018). The percentile chart 
crosses from negative to positive returns at the 37th percentile, which means that the options 
market is suggesting that there is a 63% probability of positive returns and a 37% probability of 
negative returns over this period.   

Options on the S&P500 tend to be traded further into the future than options on most, if not 
all, other securities. This enables the option-implied returns to be calculated for various time 
horizons. Using prices from October 12th for options expiring on September 21 of 2018, for 
example, we can see how the mode of the distribution of returns and the relative probabilities 
of returns evolve (below). From October 2017 to mid-September 2018, when the options expire 
(a period of 0.94 years), the mode of the implied distribution of returns is 5.9%. The 
probabilities of large negative and positive returns are substantially higher over this longer 
period. 



 

Implied distribution of price returns from October 12th, 2017 until September 21, 2018 along 
with the implied distribution of returns until March 16, 2018 

The standard deviation of the probability distribution is referred to as the implied volatility, a 
standard risk benchmark. For the 0.94-year period, the implied volatility is 14.1%, very close to 
the long-term average annual volatility of the S&P500, about 15%. 

The percentiles of return (the cumulative probability distribution) suggest that the probability 
of having returns above zero for the 0.94-year period is about 38% (the percentile for 0% 
return), indistinguishable from the value for the shorter period. 

 



Percentiles of SPY price return for the period from October 12th, 2017 to September 21, 2018 

The 2nd percentile suggests that there is a 1-in-50 probability of a return of -40% over this 
period, but this probability is likely exaggerated by investors’ asymmetric loss aversion 
discussed earlier. The ‘fatter tail’ for negative returns relative to positive returns, which results 
in relatively higher prices for put than calls, is a well-known and persistent feature of options 
pricing. On the other hand, the 3rd percentile of the 0.94-year return is -34%, pretty close to the 
S&P500’s loss in 2008. If the one-year outlook for the S&P500 did not reach and exceed 2008’s 
return at the lowest percentiles, this would seem strange. The ability to estimate a 3-in-100 
year worst-case (the 3rd percentile) is dubious, but the estimated ‘really bad event’ should 
capture a 2008-like event. 

These results offer a fairly optimistic outlook for the S&P500 over the next year. The consensus 
across the range of strike prices is that the most probable one-year price return for SPY is 5.9%. 
Added to a 1.9% dividend, and we have 7.8% in total return. The implied volatility is not 
extreme and is generally consistent with the long-term realized volatility for the S&P500. With 
the market trading at all-time highs, this result from the options markets is relatively 
encouraging that that there is still some upward potential for the market.  

The method of using options prices to infer the probability distributions of securities is not new. 
With the rapid adoption of ETFs on a range of indexes and the growing markets for options on 
these ETFs, option-implied outlooks for returns for a range of major asset classes are of 
considerable interest. The differences between the most-probable returns (modes of the 
distributions) and the risk levels from the implied volatility and the low-percentile outcomes 
will be discussed in a future article. 


