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Have markets become harder to trade?

30 January 2019, London

During the last few years it feels to us that
there has been a pick-up in commentary that
markets

have become harder to extract

profits from! Blame has been pointed
towards the rise of algorithms? But beyond
vague poor manager
performance, we seen little hard
evidence presented that anything is actually

different.

innuendo and
have

T his is the first in a series of notes exploring
the reality of today’s market dynamics and
what the forward-looking implications could
be for institutional investors and managers
alike. In this note we undertake a study to
explore the number of extreme market moves
over time and find a notable increase in their
occurrence from 2016 to the present. We
discuss briefly how this shift in market
dynamics may well be one factor behind

managers’ recent woes.
What is a shock?

For the purposes of our exercise we define a

shock as a ‘5 sigma’ daily return. We
calculate a daily return as the daily difference
in the log price in a market (roughly a
percentage change in price). We use a rolling
33-day standard deviation of these returns as
our measure of volatility, and in line with
common practice call it sigma. We then look

at the following day's price return divided by

I For example, see ‘A Hedge Fund Big Beast Is Killed by the Robots’,
Bloomberg, 13 December 2018
https://www.bloomberg.com/opinion/articles/2018-12-13/hedge-fund-
trader-philippe-jabre-killed-off-by-robots

sigma. For example, if the last 33 days’ daily
return standard deviation was 1%, and the
next day we see a move of 6% this would be
recorded as a 6-sigma event. We define a

shock as anything at or beyond 5-sigmas.

Should a 5-sigma event be called a shock?

In our exercise, an extreme move is one that
is considerably larger than what investors
would have been used to experiencing in the
shock

hesitantly. Investors probably use the term

recent past. We wuse the word

shock to describe an event that combines
both

unpleasantness. In our first exercise below

elements of surprise and
most of the 5-sigma events we find reflect
price falls, so our definition would tick the
unpleasantness box for most investors. But
while 5-sigma events are by construction
should be

surprised that they arrive. Their timing may

unusual, it is not clear we
be impossible to anticipate, but we should
know that they happen from time to time.
You might even think that the longer we go
without seeing one, our capacity to be
surprised should drop. But for now we stick
with the description of a 5-sigma event as a
shock and later return briefly as to why they

may cause pain.
S&P 500 - shocks since 1960

First, we calculated the number of shocks for
the S&P 500. We used the market index (SPX

2 For example, see ‘Volatility: how ‘algos’ changed the rhythm of the
market’, Financial Times, 8 January 2019
https://www.ft.com/content/fdc1c064-1142-11e9-a581-4ff78404524e
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https://www.bloomberg.com/opinion/articles/2018-12-13/hedge-fund-trader-philippe-jabre-killed-off-by-robots
https://www.ft.com/content/fdc1c064-1142-11e9-a581-4ff78404524e

Index from Bloomberg), but our qualitative
results stand if we used a total return index

or the futures price.

The period from 1960 to 2015 contains
fourteen 5-sigma events. This number is
considerably higher than one would expect if
daily returns were normally distributed, but
that should be of no surprise, as it had long
that

distributions are not normal. But fourteen

been  recognised price  return
events over 55 years suggests they are
unusual (roughly one per thousand business
days) and thus may not unreasonably be

termed a shock.
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Figure 1 - A cumulative count of the number of 5-
sigma events in the S&P market price since 1960.
Source: Neuron/Bloomberg

Figure 1 shows a cumulative count of the
number of 5-sigma events since 1960. The
black line indicates the sample period until
end 2015, and the red line corresponds to the
period 2016 to present. We find that in the
recent period running up to 2015 there were
no more shocks than usual. However, from
2016 into 2019, we find four new 5-sigma
In Table

proximate cause, based on our own opinion.

events. 1 we also suggest a

3 Citation: Samuel H. Williamson, 'Daily Closing Value of the Dow Jones
Average, 1885 to Present,' MeasuringWorth.com, 2018.
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Date # of ‘sigmas’
24-Jun-16 59
09-Sep-16 7.8
05-Feb-18 6.5

Explanation
The Brexit Referendum
Fear over rising US rates

VIX ETP blow-up — sparked by US
wage data

10-Oct-18 8.5 Fear over rising US rates

Table 1: Showing the date, significance level and
explanation for the shocks since 2016. Source:
Neuron/Bloomberg

It is not obvious as to whether this spate of
shocks should be considered unexpected.
History shows long periods with no shocks
followed by periods when shocks occur more
frequently. On the other hand, there are no
other three-year windows since the 1960s in

which there are four shocks or more.

One might have expected there to be more
shocks in the volatile period around 2008, but
as the background level of volatility was
high, the size of daily returns did not exceed
our b5-sigma threshold. For example, the
11.5% October 2008

corresponded to just a 2.6 sigma event. It was

change on 13

a big change in absolute terms but it occurred

during a period of heightened volatility.

Looking further back in time and across

more markets

Given the irregularity of shocks since 1960 we
have looked (in Figures 2 and 3) further back
in time to 1900 using a daily series for the
Dow Jones Industrial Averages. Firstly, we
note a similar pattern to shocks as we found
for the S&P when we zoom in on the common
post 1960 sample, though now we find five
since 2016 But looking further back also
indicates that in the 60 years before 1960

4 Oneis marginal, and just slips under our 5-sigma filter for the S&P series.



there were double the number of shocks than
during the following 60 years. We also show
in Figure 4 that we need to look back as far
the 1940s to find any 3-year windows in
which there were more shocks than 2016-
2018. Finally, in Figure 5, we looked over a
wider range of markets (equity indices, bond
and commodity futures) and counted the
total number of shocks per calendar year. The
chart speaks for itself, both 2016 and 2018
stand out as years in which there was a rise
in the number of shocks across a range of

markets.
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Figure 2 - A cumulative count of the number of 5-
sigma events in the DJIA market price since 1900.
Source: Neuron/MeasuringWorth.com
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Figure 3 — All of the 5-sigma shocks in the Dow Jones
since 1900 and their magnitude.
Neuron/MeasuringWorth

Source:
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Figure 4 - Number of 5-sigma events in 3 year rolling
blocks since 1900. Source: Neuron/MeasuringWorth
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Figure 5 - Number of shocks aggregated by year for
each market since 1999. Source: Neuron/Bloomberg

Final comments

Our note has explored whether we can detect
anything different in market behaviour in
recent years, to support the idea that markets
are somehow different these days. Our main
finding is that since early 2016 we have seen
more shocks per comparable time period than
at almost any time since the beginning of the
last Century. We think this is consistent with
veteran traders that

grumblings from

markets have become harder to trade.

Why might a shift in volatility dynamics be
a problem?

A common practice amongst traders of all

styles  (for example, systematic and

discretionary, quantitative and qualitative)



and strategies (for example, relative value or
directional) is to size positions based on
expectations of future market risk. Should
market movements turn out to Dbe
significantly larger than those expectations
we would expect traders to find themselves
stopped out of trades more frequently than
they had prepared for (curtailing their ability
to capture potentially outsized gains), or to

suffer greater losses than they expected.

Our findings based on counting extreme
returns are consistent with (and in a sense are
simply another manifestation of) the idea
that itself has
volatile. One reason why perhaps it is hard to

volatility become more
detect, let alone articulate what may have
changed in markets is because concepts like
the vol-of-vol (as it is referred to by option
traders) are not exactly tangible. But maybe
some popular risk management practices are

being revealed to be exposed to this concept.

In the last couple of decades one of the
empirical regularities of market volatility has
become embedded within automated risk
management processes. A key “stylized fact”
of volatility is its persistence: low (high)
volatility periods tend to be followed by low
(high) volatility. This

supported an aim of stabilising a trading

predictability has

strategy’s (or portfolio’s) volatility through
time. The desire to produce stable strategy
streams has been

return symbiotically

encouraged by growth in the
commoditization of factors or dynamic
strategies into ETFs and investible indices.
Some investors like the idea of being able to

pick-and-mix different factor return streams
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but they need the volatility of each of them to
be stable to facilitate portfolio construction.

that

volatility targeting (where positions tend to

For those strategies incorporate
be systematically increased as past volatility
falls and decreased as volatility rises) a shift
towards more frequent shocks that tend to be
against the prevailing direction of markets is

likely to be especially damaging.

We believe similar backward-looking risk-
control mechanisms are a feature across a
wide range of rules-based investment
products, including alternative risk premia
strategies. Is it possible a subtle shift in the
higher order properties of market volatility
could be behind the troubles for apparently
uncorrelated

diverse and  historically

strategies? Even more intriguingly, is it
possible the rise in the use of algorithmic risk
control mechanisms has contributed to a
subtle

dynamics?

change in underlying market
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Disclaimer

This note is published by Neuron Advisers LLP (‘Neuron’). You have been provided with this material only
upon your acceptance of these Terms and Conditions herein. Neuron is not providing any research business.

This is not a promotion of a research product or service.

Neuron Advisers LLP is authorised and regulated by the Financial Conduct Authority, with firm reference
number 563919. Neuron Advisers LLP is registered with the Commodities Futures Trading Commission under
NFA ID 0439462.

Investments or investment services mentioned in this note are not available for investment and are not being
marketed in any jurisdiction. The contents of this note are not intended to be read by any persons in any

jurisdiction other than the United Kingdom.

This material is presented for information purposes only. It is intended for your personal, non-commercial use.
No information or opinions contained in this material constitute a solicitation or offer by Neuron to buy or sell
securities or to furnish any investment advice or service. Neuron does not provide investment advice, tax advice

or legal advice through this material and you agree that this material will not be used by you for such purposes.

This material is intended as a general introduction to Neuron and the Neuron research blog by which means

Neuron can express ideas and opinions. The material contained herein is the sole opinion of Neuron.

The information provided in this note is intended for institutional investors and Professional Clients and
Eligible Counterparties as defined by The Financial Conduct Authority and for those who are considered as
qualified eligible persons as defined by Commodities Futures Trading Commission Regulation 4.7. It is not

intended for retail investors.

The contents of this note are not intended for distribution to, or use by, any individual or entity in any
jurisdiction where their distribution or use would be contrary to local law or regulation or which would subject
Neuron Advisers LLP to registration with the jurisdiction. You should be aware that any rules and/or regulations
applicable to providing financial services (and the resultant investor protections that may be available), may
not apply to persons who obtain information from the internet and its various applications, of which this

material forms part.

Neuron Advisers LLP assumes no responsibility for access to this material by any person located within a

country or jurisdiction where such access would be contrary to any law or regulation in that country.

We try to ensure that the information in this note is correct, but we do not give any express or implied warranty
as to its accuracy, timeliness or completeness, nor is Neuron under any obligation to update such information.

Any data supplied has not been audited and is provided for information purposes only.

We are not liable for any damages (including, without limitation, damages for loss of business or loss of profits)
arising in contract, tort or otherwise from the use of or inability to use this note, or any material contained in

it, or from any action or decision taken as a result of using this note or any such material.

This note may provide links to other research and websites. We do not control the linked sites or research and
we are not responsible for the contents of any linked site or research, any link in a linked site or research, or
any changes or updates to such sites or research. We provide these links to you only as a convenience, and the

inclusion of any link does not imply our endorsement of the site or research.

Neuron Advisers LLP is a limited liability partnership registered in England & Wales with number OC367248
and registered office address at Challoner House, 2nd Floor, 19 Clerkenwell Close, London, England, EC1R ORR.
Unauthorised copying or reproducing of this information is strictly prohibited. © Neuron Advisers LLP 2019.
All rights reserved. Any questions about the contents of this material should be directed to:

enquiries@neuronadvisers.com.



