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P O R T F O L I O  C O N S T R U C T I O N

If anyone reading this has always meant “recent realized return volatility” when commenting on the VIX, and has never attached much
importance to it beyond that, please stop reading as the below has little point for you. But if you think the VIX is much deeper than that,
read on!

It has become quite commonplace to note that the VIX is very low and to worry about it. Indeed, the VIX really is very low right now (i.e., less
than 1st percentile low). I tend to think this is less of a worry than most (not that there aren’t other nice things to worry about, and it’s hard
to disentangle them all as they are often versions of the same thing). But this note isn’t about that. It’s about a much simpler, smaller, but
still important, issue — that when people talk about the VIX they are almost entirely talking about recent realized volatility. But somehow,
because the VIX is a current forward looking measure (really a type of price) people seem to attach more to it than that. To simply just say,
“things have not been bouncing around a lot lately” doesn’t quite sound like a damning indictment of current complacency as much as just
a fact. Yet the VIX and realized volatility are almost entirely the same thing.

Below is a plot of the VIX against the realized daily backward looking 20-day volatility (almost a month in trading days) from 1990-present.

If you regress the VIX on the realized volatility over the prior month, you get a 78% R-squared. If you extend the regression to also include
a slightly longer measure of realized volatility (60-day volatility) the R-squared goes up a bit to 82% and the regression results look like this
:
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This document is not intended to, and does not relate specifically to any investment strategy or product that AQR offers. It is being provided merely to provide a framework to assist
in the implementation of an investor’s own analysis and an investor’s own view on the topic discussed herein.
This document has been provided to you solely for information purposes and does not constitute an offer or solicitation of an offer or any advice or recommendation to purchase
any securities or other financial instruments and may not be construed as such. The factual information set forth herein has been obtained or derived from sources believed by the
author and AQR Capital Management, LLC (“AQR”) to be reliable but it is not necessarily all-inclusive and is not guaranteed as to its accuracy and is not to be regarded as a
representation or warranty, express or implied, as to the information’s accuracy or completeness, nor should the attached information serve as the basis of any investment decision.
This document is not to be reproduced or redistributed to any other person. The information set forth herein has been provided to you as secondary information and should not be
the primary source for any investment or allocation decision. Past performance is not a guarantee of future performance. Diversification does not eliminate the risk of experiencing
investment losses. 

This material is not research and should not be treated as research. This paper does not represent valuation judgments with respect to any financial instrument, issuer, security or
sector that may be described or referenced herein and does not represent a formal or official view of AQR. The views expressed reflect the current views as of the date hereof
and neither the author nor AQR undertakes to advise you of any changes in the views expressed herein. 

The information contained herein is only as current as of the date indicated, and may be superseded by subsequent market events or for other reasons. Charts and graphs provided

The observed values today (intra-day 7/27/2017 when I wrote this) are a VIX of 10.3, a realized 20-day volatility of 6.9, and a realized 60-
day volatility of 7.3. Using the above model, the forecasted VIX today is 12.4. So indeed today’s VIX of 10.3 is a bit low vs. this model’s best
guess. That 10.3 versus 12.4 is a -0.6 standard deviation event error in case you are wondering (meaning the VIX is not shockingly low at
all versus the model’s forecast). So if people want to worry that the VIX is -0.6 more complacent than usual at these levels of realized
volatility, go for it.

More importantly, it’s perfectly fine to comment on realized volatility being very low and to worry about that. But we shouldn’t think the VIX is
telling us more than that.  And, importantly, I do think when commentators discuss the VIX they often think it has more import and gravitas
than it really does. The VIX tells us almost nothing beyond how much markets have been bouncing around lately. So, instead of saying “the
VIX is shockingly low” why not say “markets have been shockingly calm lately”? If you agree the latter is what you're really saying, we are
simpatico. If you believe that says the same thing about investor complacency, great.

[ 1 ] Sources: CBOE and Bloomberg. Date range: January 2, 1990 to July 27, 2017. Realized volatility is calculated using daily continuously
compounded returns. Chart is for illustrative purposes only.

[ 2 ] I tried to keep it super simple here. If I were trying to build the best, most robust model it could likely be improved but I also think the
message would very likely be the same. For instance, we also think the VIX has an even shorter term component than the prior 20-days,
but you really need intra-day prices to measure that and this is beyond the scope of this short note. Additional examples are that the
spread between the VIX and prior realized volatility tends to persist and tends to widen when very recent prior returns are more negative.

[ 3 ] OK, the VIX might be telling us a bit more, but only when being compared to something relevant, not on its own. We think the VIX
compared to realized volatility (I do a very coarse simple version of this comparison above) may tell us something about risk aversion and
the volatility risk premium, and some have argued it’s a forecaster of equity returns. For instance, if the VIX were decently high during this
period of calm, then that would indeed be a story. But this is a subtler comparison than the common observation (the VIX is super low,
people are too complacent!) that I critique here. Indeed, in my coarse model detailed above, this comparison is well less than a 1.0
standard deviation event today.

**The intercept is a big positive (6.7) for two reasons: (1) the coefficients on realized volatility add up to less than 1.0 (0.44 + 0.37 = 0.81), likely due to mean-reverting expectations and**The intercept is a big positive (6.7) for two reasons: (1) the coefficients on realized volatility add up to less than 1.0 (0.44 + 0.37 = 0.81), likely due to mean-reverting expectations and

that missing part has to land in the intercept. (2) the VIX is on average higher than realized volatility, the source of what we sometimes call the “volatility risk premium.” This is anotherthat missing part has to land in the intercept. (2) the VIX is on average higher than realized volatility, the source of what we sometimes call the “volatility risk premium.” This is another

way of saying insurance is costly and selling insurance on average profitable (though perhaps scary!).way of saying insurance is costly and selling insurance on average profitable (though perhaps scary!).
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herein are for illustrative purposes only. The information in this presentation has been developed internally and/or obtained from sources believed to be reliable; however, neither
AQR nor the author guarantees the accuracy, adequacy or completeness of such information. Nothing contained herein constitutes investment, legal, tax or other advice nor is it to
be relied on in making an investment or other decision. There can be no assurance that an investment strategy will be successful. Historic market trends are not reliable indicators of
actual future market behavior or future performance of any particular investment which may differ materially, and should not be relied upon as such. Diversification does not
eliminate the risk of experiencing investment losses.

The information in this paper may contain projections or other forward-looking statements regarding future events, targets, forecasts or expectations regarding the strategies
described herein, and is only current as of the date indicated. There is no assurance that such events or targets will be achieved, and may be significantly different from that shown
here. The information in this document, including statements concerning financial market trends, is based on current market conditions, which will fluctuate and may be superseded
by subsequent market events or for other reasons. 
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