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M A R K E T  R I S K  A N D  E F F I C I E N C Y

OK, that’s obviously not true. Let me downgrade it to “kind of neat.” Aaron and I build a simple, but powerful and intuitive, model for when a
hockey coach should “pull the goalie” when trailing. Then, when the model reports that the coaches aren’t doing it nearly early enough, we
ask why, and take away a perhaps surprisingly large number of lessons for portfolio and risk management, and business in general.

Here it is. Let us know what you think.

Source: AQR and Bloomberg.

Nothing looks quite as dead-on 50th percentile as equities. But we’re looking for extremes and the overall picture across markets doesn’t
show that. Bonds came in relatively low on all three realized risk/variability measures (that is, 2016 was calmer than the median year from
1990-2016). Commodities were the one asset class that showed above normal risk/variability in 2016. Could the (moderately) elevated
commodity risk be the piece of evidence that the “2016 was crazy” camp was searching for? Should elevated risk in one asset class count
as crazy for markets in general? We think the answer is a definite no. If you look in enough places, you’d expect to see a couple of large or
small observations – without anything being abnormal.

  Anyway, even for commodities we’re only talking about measures at or around the 70th percentile. If we start calling the 70th percentile
wild and crazy we’re going to have a lot of wild and crazy! Finally, the dollar was calmer than normal on all measures, and the VIX was just
about at the median (perhaps not surprisingly mirroring the equity index it’s based on – though Cliff received many questions suggesting that
maybe the “vol of vol” was crazy even though equities themselves were not).

Bottom line, we still can’t find evidence of really crazy financial markets at the asset class level, and markets were even less compellingly
crazy when you consider the whole set of five we examined.

Appendix: A more recent comparison (for those who insist…)

Comparing 2016’s risk to just a 5-year history (below) also appears fairly mundane. We see some very limited evidence of an elevated
previous year’s high over low metric, as we did in equities, but still no readings above the 70th percentile. Moreover, if we use annualized
volatility as the measure of risk, compared to the same 5-year history, four of the five markets are almost exactly at their historical median
(between 46 percent and 56 percent) — a remarkably strong vote in favor of business-as-usual (perhaps even worthy of the “amazingly
normal” tag Cliff used in his post). Finally, on the “max one-month move” metric, the DXY was perhaps surprisingly low (comparing to the 5-
year history, but also the longer sample). Do people write notes about within-year market gyrations when they are surprisingly low, and just
for one asset and metric?

Historical Percentiles of Risk Measures by Asset Class since 2012
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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
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

Source: AQR and Bloomberg.

[ 1 ] This defies many people’s intuition but there might be a good reason why bond volatility in 2016 was well below historical levels: many
fixed income models posit that moves tend to be smaller when yields themselves are lower. Perhaps adjusted for that, 2016 would look
more surprising. That is, perhaps moves were big in 2016 compared to an average year starting from such low yields (unfortunately, that is
difficult to test for empirically, given there are not many historical observations of yields this low). Nonetheless, the absolute volatility of
returns, which is what our unadjusted measure gets at, is still what ultimately impacts investor portfolios, and is therefore worthy of
attention.

[ 2 ] In fact, if one ran 100 tests on a normally distributed variable, one would expect to see 5 “statistically significant” results, even in the
absence of any true relationships. Reading too much into the most extreme results from multiple tests is a pitfall known as the multiple
comparisons problem – one of several ways to lie with statistics, along with over emphasizing spurious correlations, or plain, old-
fashioned making numbers up.
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by subsequent market events or for other reasons. 
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