Fatter Tails

The abnormal frequency of extreme currency market events since 2008:
Causes and solutions

by Brent Donnelly
HSBC Foreign Exchange
brent.x.donnelly@us.hsbc.com
October 6, 2017

While it is well known that currency returns are not normally distributed, tail events in FX have
been abnormally frequent in recent years. Take a look at the first chart which shows the largest
range of the day for the US dollar vs. G7 currencies from 1990 until the end of September 2017:
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Chart by AM/FX, data from Bloomberg

Certainly not anti-fragile! A daily range of 6% or more in the dollar was nearly unheard of before
2008; since then, we have seen eight different 6%+ ranges, including three events that produced
daily ranges in excess of 10%. The challenge in diagnosing the multitude of tail events is that
when we look at the triggers and causes of the events individually, it is hard to find common
ground. The numbers on the chart correspond to the events listed in this table:
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USD vs. G7 moves of 6% or more since 1990

Event Date Currency Trigger | Other Cause 1 | Other Cause 2
AS}?T%IKZIS’ October 8, NZD and LTCM Asian Financial | Central banks sold
. 1998 USDJPY unwind Crisis USDJPY
unwind
GFC October AUD and Financial US politics
2008 NZD crisis (TARP rejected)
US stock Mav 6 Stock
market flash 20310 ’ USDJPY market
crash flash crash
US August 9 S&P Government
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downgraded 2011 shutdown
of USA
SNB puts in
the floor Sep 6, 2011 USDCHF SNB
SNB January 1
removes the Iy 15, USDCHF SNB Positioning
2015
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China reval A“i‘éslt;“’ NZDUSD PBoC
UK votes to June 24,
leave EU 2016 GBPUSD UK voters
Flash crash ch:)bl%r 7> GBPUSD Stop losses Time of day Human error

Table by AM/FX, data from Bloomberg

Fatter tails in FX have come while overall FX volatility has not changed as you can see here:

100-dayrolling median daily range of USD vs. G7 currencies
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There is no meaningful difference in FX volatility before and after 2008. Furthermore, global
currency market volumes continue to grow so there is no shortage of volume transacted.

Reading government reports on recent crash events in FX and other markets sheds very little
extra light on causality as these reports generally cite a multitude of factors. For example, the
BIS Markets Committee report on The sterling ‘flash event’ of 7 October 2016 says: “This
analysis points to a confluence of factors catalyzing the move, rather than to a single clear
driver...” While the Joint Staff Report: The US Treasury Market on October 15, 2014 says:
“While no single cause is apparent in the data, the analysis thus far does point to a number of
findings which, in aggregate, help explain the conditions that likely contributed to the volatility.”

In other words, when tail events happen, it is often hard to nail down a single cause.

As we try to explain the rising frequency of tail events in FX since 2008, it makes sense to start
with what is different about FX markets now compared to pre-2008. There are five important
differences:

1.

The number of senior traders in FX has dropped substantially in the past decade. This is
partially due to automation and also follows the disciplinary actions resulting from
multiple investigations into currency trading from 2013-2015.

The BIS report on the GBP flash crash says: “The presence, outside the currency’s core
time zone, of staff less experienced in trading sterling, with lower risk limits and risk
appetite, and with less expertise in the suitability of particular algorithms for the
prevailing market conditions, appears to have further amplified the movement.”

It is sensible to think that less-experienced traders are more likely to deal off market or
trigger panic moves compared to senior dealers with experience in fast markets.

Electronic trading is now more than 60% of the FX market. Algorithmic volumes rose
throughout the second half of the 2000s (see next chart). It is possible that we hit a
tipping point in human vs. algorithmic participation right around 2008 and this has
opened up cracks in the FX microstructure. Correlation does not always imply causation
but there is plenty of evidence and logic to support a relationship here.

50-day moving average of the participation rate of
algorithmic traders in FX markets, 2004 to 2009
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For example, many market-making algorithms are price makers in slow markets and
price takers in fast markets. This can exacerbate feedback loops and generate negative
convexity. Unlike market makers of yore, hedge funds and other non-bank electronic
market makers are not obligated to maintain orderly markets. If things get crazy, VAR
warnings sound and the algorithms reduce risk and turn off.

Also, the behavior of algorithms is not always perfect, adaptable or logical. Similar to
inexperienced human traders, algorithms might accidentally exacerbate large moves and
flash crashes as they fail to adapt to regime shifts and fast markets.

3. Order slicing / hiding has left fewer resting orders away from top of book. Pre-2007,
most orders left on ECNs showed full size and trader interest. Now, most orders are
sliced into the tiniest possible increment or show nothing to the market and wait only to
aggress others’ liquidity. Many trading algorithms sense aggression or velocity in the
market and pull back or cancel at the moment that liquidity is needed most. All this
means fewer truly firm orders in the market.

4. Central bank pegs, bands, caps and floors lead to great stability at first but extreme
instability later. Stability breeds instability. While the EURCHF market was placid when
the SNB supported the 1.2000 level, it was abnormally volatile before and after. When
currencies are pushed away from fair market value by central bank intervention, they
have a strong compulsion to revert to equilibrium once policymaker intervention stops.

5. There are fewer strong hands on the buy side. The number of hedge funds approximately
doubled from 2003 to 2007. Many of the new pod-based hedge funds operate with
similar strategies and similar volatility and stop loss targets. Instead of buffering
volatility by taking the other side of dramatic moves, volatility-targeting and
momentum-chasing hedge funds are more likely to add to fat tails.

I believe these are the five main drivers of the recent rise in frequency of tail FX moves.

I am not arguing that we turn back the clock. Electronic markets are here to stay and are not
a bad thing. However, in a world where many humans and algorithms are running similar
strategies at higher and higher speeds, there are bound to be some accidents.

So first and foremost my suggestion with regard to the rise in frequency of FX tail events is
this: Get used to it. Markets populated by algorithms and inexperienced traders will have a
propensity towards fatter tails. This is a fact that FX practitioners need to accept. It has
important implications for the future of FX risk management, option pricing and execution
strategies.

While I believe that a greater frequency of FX tail events is somewhat inevitable going
forward due to changes in market participation and microstructure, there are four steps
participants can take to help reduce extreme moves in foreign exchange markets:

1. Proper controls need to be placed on all electronic trading systems to ensure off market,
fat finger and extreme moves are not exacerbated by flawed code or failure of algorithms
to adapt to extreme trading conditions.



Moving forward, electronic trading is very likely to cement or increase its gains over
human trading and so it is crucial that algorithms do not contain errors and that they can
adapt to unusual or extreme trading conditions. A senior human trader will always have
the benefit of experience and (hopefully) common sense while an algorithm simply
follows the code. That code needs to be accurate, compliant and adaptable to all market
regimes.

Circuit breakers and submission of all FX trading algorithmic code to regulators are two
solutions worthy of study though both would be very difficult to implement.

2. All bank entities trading in the interbank currency market need senior voice traders in all
time zones to manage risk and supervise junior traders.

3. Hiding and slicing of orders should be discouraged whenever possible and institutions
should build trading architecture that favors firm liquidity over contingent liquidity.

4. Central banks using currency pegs should not surprise markets unless they want multi-
standard-deviation moves in their currencies. This reinforces the wisdom of the
historical G7 and G20 stance on currencies which states that currencies should reflect
fundamentals, and central banks should not target exchange rates. The G7 also say:
“Excess volatility and disorderly movements in exchange rates have adverse implications
for economic and financial stability” so there is good reason to avoid these fat tails.

The Czech central bank’s removal of the floor at 27.00 in EURCZK in April 2017 provides
a useful example of how a currency floor can be removed without triggering catastrophic
market dislocation.

Market microstructure is constantly evolving. Those who wish to survive must continually
adapt. Market makers in spot and FX derivatives, traders on the buy side and end users of
FX need to adapt their pricing and execution strategies to the current regime of increasingly
electronic markets and fatter tails.
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DISCLAIMER

This material has been prepared by a member of the sales and trading department of HSBC
Securities (USA) Inc. (“HSI”), HSBC Bank USA, N.A. (“HBUS”), and/or its affiliates (individually
and collectively, “HSBC”). This material has not been prepared by HSBC’s research department.
This material has been approved for publication in the United States by HSI, which is regulated
by The Financial Industry Regulatory Authority (“FINRA”) and the Securities Exchange
Commission (‘SEC”), and/or HBUS, which is regulated by the Office of the Comptroller of the
Currency ("OCC"), the U.S. Commodity Futures Trading Commission (“CFTC”) and the National
Futures Association, as a provisionally registered swap dealer. This material is intended for your
sole use and is not for general distribution; you may not distribute it further without the consent
of HSBC. This material is for informational purposes only and does not constitute an offer or
commitment, a solicitation of an offer or commitment to enter into or conclude any transaction
or to purchase or sell any financial instrument.

The sales and trading department of HSBC is engaged in selling and trading and may make
markets in securities or derivatives to which this material relates or is relevant. Accordingly, you
should assume that this material is not independent of HSBC’s proprietary interests. HSBC
trades, and will continue to trade, the securities covered in this material on a discretionary basis
on behalf of certain clients. Such trading interests may be contrary to or entered into in advance
of this material. Any opinions in this material are the opinions of the author and may be changed
at any time without notice. Opinions expressed in this material may differ from the opinions
expressed by other divisions of HSBC, including its research department and corresponding
research reports. Any information contained in this material is not and should not be regarded
as investment research, debt research, or derivatives research for the purposes of the rules of the
Financial Conduct Authority, the SEC, FINRA, the CFTC or any other relevant regulatory body.
As part of the sales or trading desk, the author may have consulted with the trading desk while
preparing this material and such trading desk may have accumulated positions in the financial
instruments or related derivatives products that are the subject of this material.

This material is intended for institutional investors and/or institutional accounts as defined in
FINRA Rule 4512(c) and 2210(a)(4) and satisfying the suitability requirements in FINRA Rule
2111, or for eligible contract participants as defined in Section 1a(18) of the Commodity Exchange
Act, and is not subject to all of the independence and disclosure standards applicable to research
reports prepared for retail investors.

Prior to entering into any proposed transaction, recipients should determine, in consultation
with their own investment, legal, tax, regulatory and accounting advisors, the economic risks and
merits, as well as the legal, tax, regulatory and accounting characteristics and consequences of
the transaction. This material does not constitute investment advice. To the extent permitted by
law, HSBC does not accept any liability arising from the use of this communication.

This material may contain information regarding structured products which involve derivatives.
Do not invest in a structured product unless you fully understand and are willing to assume the
risks associated with the product. Products described in this material may not be principal
protected. Any products stating principal protection apply only if they are held by investor until
maturity. If you close out the trade prior to maturity, you may lose your principal.
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The securities described herein may not be eligible for sale in all jurisdictions or to certain
categories of investors. Unless governing law permits otherwise, the recipient of this document
must contact a HSBC affiliate in its home jurisdiction if it wishes to use HSBC services in effecting
a transaction in any investment mentioned in this document. The information contained herein
is derived from sources believed to be reliable, but not independently verified. HSBC makes no
representation or warranty (express or implied) of any nature nor does it accept responsibility of
any kind with respect to the completeness or accuracy of any information, projection,
representation or warranty (expressed or implied) in, or omitted from, this material. No liability
is accepted whatsoever for any direct, indirect or consequential loss arising from the use of this
material.

This material does not constitute and should not be construed as a recommendation to enter into
a securities or derivatives transaction. If you are considering entering into a security or
derivatives transaction or would like additional information, please contact your local sales or
trading representative.

HSI is a member of FINRA, NYSE, and SIPC.

HBUS is the principal subsidiary of HSBC USA Inc., an indirect, wholly-owned subsidiary of
HSBC North America Holdings Inc., one of the ten largest banking holding companies in the
United States. HSBC Bank USA, N.A. is a member of the FDIC.
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intended recipient or the intended recipient's professional advisers for the purposes of advising
the intended recipient hereon. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, on any form or by any means, electronic, mechanical,
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