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Introduction

Welcome to CFM’s Alternative Beta Matters Quarterly
Newsletter.

Within this report we recap major developments in the
Alternative Industry, together with a brief overview of
Equity, Fixed Income/Credit, FX and Commodity markets
as well as Trading Regulations and Data Science and
Machine Learning news. All discussion is agnostic to
particular approaches or techniques, and where
alternative benchmark strategy results are presented, the
exact methodology used is given. It also features our ‘CFM
Talks To’ segment, an interview series in which we discuss
topical issues with thought leaders from academia, the
finance industry, and beyond.

We have included an extended academic abstract from a
paper published during the quarter, and one white paper.
Our hope is that these publications, which convey our
views on topics related to Alternative Beta that have arisen
in our many discussions with clients, can be used as a
reference for our readers, and can stimulate conversations
oh these topical issues.

Contact details

Call us +33 149 49 59 49

Email us cfm@cfm.fr

www.cfm.fr




CFM

Quarterly review

Quantitative overview
of key developments in
Q2 2018

Alternative industry performance

Markets were on the receiving end of a quarter marked by
political and geopolitical strife mounting and receding in
turn. An ever present fear of escalating tit-for-tat tariff
exchanges further weighed on sentiment (and global
economic growth outlook). Along with divergent
monetary policy regimes, and markets still reeling from
the sudden spurt in volatility in Q1, all translated into a
particularly challenging period for investment managers,
with mixed results across strategies. Whilst key equity
index markets managed to eke out decent gains (the
MSCI World index climbed 1.19), emerging markets
suffered at the hands of a rising US dollar along with their
still intrinsic sensitivity to reduced global trade expectations.
As a result, the MSCI Emerging Market index tumbled 8.7%.

Unsurprisingly, amongst the suite of Hedge Fund

Research indices, the HFRX Emerging Market Composite
Index fared worst, losing 4.2% over the quarter. Slightly less
than half of all strategies registered positive returns, with
the HFRX Relative Value Arbitrage Index emerging as the
best, up a modest 1.4%.

Commodity Trading Advisors (CTAs) experienced a
similarly solemn quarter, with the SG CTA! and BTOP50?
indices returning -1.9% and -1.7% respectively. Both
indices, despite positive performance in April and June,
saw their largest reversals in May as European equity and
fixed income markets got roiled by Italian political
haranguing, soon spilling over to global markets. The MPI
Elite Systematic Trades Index - capturing the average
return of the twenty largest, systematic managed future
funds - displayed a similar pattern of positive returns in
April and June, with significant negative returns in May.
The index succumbed to, and benefitted from the same
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underlying features of the economic and political
environment as other comparable industry trackers.

The average absolute correlation between futures
contracts has continued to see an upwards trend from QI
2018, now hovering at ~13%. The correlation between
assets in different sectors have followed similar patterns,
with the correlation between Commodities (Crude as
proxy) and Equities for example, increasing to 20% from
10% since the start of 2018.

Total return for Equity Market Neutral (EMN) and CTA hedge
fund indices over the past year®
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Equity indices

Equity markets were sent from pillar to post, with most
benchmark indices showing strong growth until the final
weeks of May, before stuttering at the hands of political
turmoil in Italy. Markets regathered, and moved largely
sideways until quarter end. While volatility rose towards
end of May amidst the Italian political stand-off, and again
during late June as the Trump administration ratcheted
up tension between Washington and Beijing with plans to
limit Chinese investment in US companies, it stayed well
below the spike observed in February. The CBOE VIX Index
averaged 15.3 points over the quarter (with a high of 23.6
points reached in early April), still well-below its long-term
average of ~20 points. Other key volatility indices, while
highly correlated, moved largely in parallel with the
Eurostoxx (V2X Index) and Nikkei (VNKY Index) volatility
indices averaging 15 points and 17 points respectively.

US markets, which outperformed their peers, were given a
boost after US non-farm payroll data for May (reported on
June 1) surprised to the upside. Other notable economic
indicators included stronger than expected retail sales, an
18-year low unemployment rate (complemented by
decent wage growth), and an economy that expanded by
2% over the quarter. Further gains, despite trade war
posturing, were very much underpinned by these healthy
economic fundamentals with the S&P 500 and Nasdaqg
(which hit an all-time high on June 20 on a sustained
streak of red-hot tech stocks) ending the quarter up 2.9%
and 6.3% respectively.

European exchanges came under severe pressure in May,
as ltalian politics, along with a vote of no-confidence in
Spanish Prime Minister Rajoy unnerved markets and
renewed fears of Eurozone fragmentation. The European
Economic Sentiment Indicator’ registered six consecutive
monthly drops since January. Trade concerns also
weighed heavily on traders’ calculations, especially with
the large auto constituents in many European indices
after fears that tariffs could be slapped on car imports. The
Eurostoxx benchmark index nevertheless ended the
period in the black, up 1%, as a weaker euro (owing to the
European Central Bank (ECB) stating that it will keep
interest rates unchanged until the summer of 2019) and
solid, if not stellar economic data, sustained a modest
appetite for continental bourses. The German Dax Index,
counting many members sensitive to trade disruptions,
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was particularly volatile and the Eurostoxx was the worst
performing index when applying our generic trender.

The UK benchmark index (FTSE racing up 8.2%) fared
much better than its European peers on a falling pound
and a strong showing by heavily weighted Basic Materials
and Commodity stocks within the index. The FTSE,
strongly bid, had the highest RSI® of 64 points on May 23,
while the China FTSE A50 index counted the lowest RSI of
41 points on June 28.

Emerging markets’ hurt was nevertheless a main
takeaway. Chinese stocks have officially fallen into a bear
market - i.e. a more than 20% retracement from a recent
high (the China FTSE A50 index was down 22% as of June
29 from the January 23 high), and down 8.3% over the
quarter. This was, owing to the index’s strong, persistent
decline, the best performing index with our generic
trender applied.

With a strong US economy buttressing the Fed’'s monetary
policy tightening cycle, the US dollar strengthened against
most emerging market currencies, and markets adopted a
general risk-off stance - impacting negatively on emerging
market exchanges. With a trade war further acting as a
threat to resource-rich emerging countries’ reliance on
exports, the MSCI Emerging Market (-8.7%) and Asia
Pacific ex. Japan (-6.2%) indices duly registered negative
performance.

The return of the MSCI World and the MSCI Emerging Markets
indices for the past year
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Stocks and equity factors

Factor-based investment strategies experienced a
challenging quarter. These strategies, employing the HFRX
Equity Neutral Index as a proxy, lost 0.5% over the quarter,
underperforming the broader HFRX Global Hedge Fund
Index by 67 basis points. While many theories abound,
wide agreement was that Value acted as the principal
drag on performance, with the complimentary

>_strength_index using 100 day exponentially

with 70 implying an instrument s

www.cfm.fr 03



CFM

Momentum and Quality factors having been unable to
offset losses sufficiently.

The MSCI World Indices employing a factor tilt, i.e.
Momentum, Size, Quality, and Value were mostly flat, with
only Momentum showing any substantial returns.
Momentum has also remained the best performing factor
YTD, as evidenced by both the MSCI World Momentum
(9.5%) and S&P 500 Momentum (13.7%) Total Return
Indices. The S&P 500 Momentum Index has outperformed
the broader main benchmark by 2% in Q2, and by 7% YTD.

The MSCI Value Index featured the most negative returns
over the quarter, with Japanese equities the worst region
within the specific regional sub-indices. It is likely that the
underperformance by the Value factor got exacerbated by
a low exposure to technology stocks (that outperformed
the market - especially in the US). An in-house reproduction
of the Fama-French-Carhardt factors showed similar results,
with both US and European equities losing steam.

European equities underperformed in general, especially
in the High Minus Low (HML) factor where European Value
stocks lost, while US and Japanese stocks suffered
significant losses. European stocks, following a solid Q],
were however the biggest losers in the Small Minus Big
(SMB), or Size factor, failing to maintain the strong earlier
performance. US and Japanese stocks fared better, but
were largely flat. Momentum stocks, all things considered,
registered decent returns with the reproduction of the
Fama-French-Carhardt Up Minus Down (UMD) factor. This
despite a slump towards the end of the quarter in the US
(and noticeable volatility in Europe).

The Fama-French factors for the last year in
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High Minus Low (HML) corresponds to a market neutral
(MN) portfolio long the high book to price stocks and
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short the low book to price stocks. Small Minus Big (SMB)
corresponds to a MN portfolio long the small market cap
stocks and short the large market cap stocks. Up Minus
Down (UMD) corresponds to a MN portfolio long the
historical winners and short the historical losers. In each
case, the grey line is downloaded from Kenneth French's
website, while the green line is the CFM reproduction of
the Fama-French portfolios. The methodology can be
attributed to Eugene Fama and Kenneth French and is
not explicitly used in any CFM product.

Fixed income and credit

A strong US economy, along with the US Federal Reserve's
(Fed) dual mandate of ‘full employment’ (unemployment
at 3.8%) and ‘stable prices’ having been attained (inflation,
as measured by the Fed's preferred Personal Consumption
Expenditure (PCE) gauge at their 2% target), conferred
sufficient confidence for a further 25 basis point rise in the
Fed funds rate on June 13 (in a unanimous 8-0 FOMC
decision). The Fed signalled two additional increases this
year, with the CME FedWatch tool® supporting the
narrative with an 88% and 58% probability of further hikes
at the September 26 and December 19 meetings
respectively.

US Treasury yields have consequently been tiptoeing
higher, with the benchmark 10-year bond breaching the
psychologically significant 3% level on May 17, and ending
12 basis points higher by quarter-end. The entire yield
curve shifted higher, and flattened slightly as the 2-year
note rose 26 basis points over the same period. Analysts
are closely watching the 2-10 year spread for any signs of
inversion, i.e. when 2-year yields rise higher than 10-year
yields - often observed just preceding economic
recessions.

Other central banks were much more hesitant, with
neither the ECB, nor the Bank of England (BoE) raising
rates during the quarter. The ECB, although committing to
end asset purchases by December 2018, signalled that
rates will remain unchanged through to the summer of
2019. Meanwhile the BoE, expected to have increased
rates by mid-year, failed to move during their June 21
meeting. The rate was unchanged at 0.5% with a 6-3
Monetary Policy Committee majority (down from the 7-2
split during the previous meeting - indicating to markets
that an August rate hike are more probable). UK Gilts were
also the worst performer when applying our generic trender.

The probabilities
prices, with further
https://mww.cmegr

ed Fund futures contract
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The benchmark Barclays Global Aggregate suite of indices
all offered negative returns: the Total Return Index
(Unhedged) returned -2.8% over the period, while the
sister Global Aggregate Corporate Total Return Index, and
its High Yield derivative fell by 2.4% and 1.0% respectively.

The focal event for interest rate markets, however,
occurred during May, as Hedge Funds got tripped up by
the ltalian political stalemate that caused sovereign bond
yields of Europe’s third biggest economy to skyrocket. The
industry, being mostly long Italian paper, took on heavy
losses when the yield of the 10-year and 2-year jumped 99
and 130 basis points respectively over the month. A rush
towards safe-haven German sovereigns (and US Treasuries)
made Bunds the best performer when we apply our
generic trender. Volatility, using the US 10-year TYVIX
Index as a proxy, duly soared by 33.3% during the throws
of the crisis on May 29, only to sag down to 3.7 by June 30,
below the average of 3.9 points for the period.

While the German Bund attained the highest RSI of 62
points on May 30 (shortly after the height of the Italian
political drama), the US 10-year registered the lowest RSI
of 38 points on May 18. In Short Term Interest Rates, the 3-
month Short Sterling reached the highest RSI for a second
consecutive quarter, peaking at 65 points on May 30. The
Australian 90-day bank bill rate, meanwhile, recorded the
lowest RSI of 27 points on April 17.

The return of Barclays Global Aggregate Bond Indices for the
last year
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Commodities

The commodity sector reaped decent returns, despite
fears that a trade war might trigger a slowdown in global
output. The S&P Goldman Sachs Commodity Index
(SPGSCI) garnered 7.6% during the quarter, most of which
could be attributed to a fast-rising oil price (the sister
SPGSCI Energy index rallied 12.6%). Within the
commodities sector, oil stole most of the headlines as the
international Brent benchmark briefly shaved $80 per
barrel on May 23, before giving up some gains on reports
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that OPEC might relax oil cuts. When the cartel met on
June 22, markets were underwhelmed with the output
increase magnitude, along with the US Energy Secretary,
Rick Perry, saying that plans by OPEC to lift production
‘may be a little short”, with oil consequently finding bids.
Volatility briefly spiked on May 8 as the US withdrew from
the Iran nuclear deal, raising concerns of increased
Middle-East conflict and oil supply concerns. Oil volatility
did not spike in any other dramatic fashion, with the 3-
month implied volatility moving sideways in a relatively
tight range. Brent, as such, was the best performing
contract when our generic trender was applied, and also
attained the highest RSI of 65 points on May 18 - still
below, but close to the threshold of 70 that is considered
overbought territory. Grains, a highly traded commodity of
which China is the main consumer, also struggled over the
period on trade concerns.

Copper, the industrial metal oft used as a proxy for
Chinese raw material demand (and the health of their
economy) reached a 4-and-a-half-year high in early June
on supply fears (workers at the worlds’ largest mine,
Escondida in Chile, were threatening to down their tools),
before being dumped and reaching a 6-month low on
June 28 on weak economic data out of China (both
industrial and property sector growth slowed). When
applying our generic trender, this industrial metal was the
worst performing commodity over the quarter.

Gold was another good performing contract when our
generic trender was applied. The precious metal fell victim
to the lingering trade fears, with the spot price tumbling
5.5% over the quarter. Gold has been on the receiving end
of a rising dollar as investors seek out haven currencies
(gold, like most commodities denominated in dollars
becomes cheaper as the greenback strengthens), and low
global inflation (as gold is often bought as protection).
Gold was much more volatile, with the GVXX'° Index
reaching 14 points on April 11, the highest since February,
before sliding down for the remainder of the quarter.

The one year return of the S&P GSCI, GSCI Non-Energy, and
Bloomberg Commodity Spot indices
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FX

The greenback has been on a tear as the Fed raised rates
once during the quarter (twice thus far this year), and
probably twice more before the end of the year. The
Bloomberg Dollar Index (DXY) rose 5% over the quarter, as
the outperformance of US economic growth, but mostly
higher interest rates supported the dollar: the spread
between the US 2-year and German 2-year Schatz have
been steadily rising, from 287 basis points on April 1, to
over 300 basis points (319 basis points on June 30) - the
highest spread since 1989.

Traders would however have kept a keen eye on emerging
market currencies. The majority of G7-21 currencies lost
ground against the dollar, none more so than the
Argentinian peso (-30.4%), and Brazilian real (-14.7%).
While the peso is a perennial punching bag in FX markets,
a looming recession and wage strikes sent the peso to a
record low of 28.9 against the dollar on June 29. The IMF
agreed to a $50 billion bailout - a welcome relief that
stemmed further haemorrhaging. The real suffered under
the risk of a weaker-than-expected domestic recovery
(and uncertain internal politics). The central bank of Brazil
was forced to intervene, offering a higher number of
foreign exchange swap contracts during May in an
attempt to fight volatility. When we apply our generic
trender, the real was the best performing currency on its
short position. The Korean won was the worst.

All in all, emerging market currencies lost 9% over the
guarter as measured by the JP Morgan Emerging Market
Currency Index. Throwing in protectionist rumblings along
with a rising dollar, it made investors much less eager to
look at emerging markets.

The Chinese yuan also came under increasing pressure
from the trade dispute, along with a resurgence in
investors and locals pulling their money out of the country.
The yuan lost 5.6% against the dollar and attained the
highest RSI of 64 on April 2. The lowest RSI was registered
by the Hungarian forint - 33 points on May 30.

The return of one US Dollar measured in Hurgarian forint,
Chinese yuan, Brazilian real and South Korean won
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Trading news and regulation

Market microstructure continues to evolve this year. A
recent study by Credit Suisse emphasizes the growing role
of the last 30 minutes of US equity trading each day.
Liquidity just before the market closes - including in
closing auctions - continues to grow, while continuous
liquidity throughout the day keeps drying up. Such
liquidity polarization raises concerns about the robustness
of pricing both during the mid-day lull and the rapid
trading around the close.

Across the pond in Europe, we continue to keep an eye on
post-Mifid Il changes in market structure. With caps on
dark pool volumes in place for ‘'normal’ trade sizes,
investors might be pushed towards various block facilities,
periodic auctions and Systematic Internalizers. So far, such
trends only impact a smaller fraction of market volume,
but eventually they may become interesting even for
systematic firms considering adapting their trade
execution strategy.

Encouraged by the growing success of alternative data
vendors, a growing number of major investment banks are
opening up their internal databases to clients. Such ‘Data
as a service' offerings allow them to attract new potential
clients, as well as leveraging existing relationships to boost
revenues. The products often include pricing data from
non-transparent markets such as FX or over-the-counter
derivatives, but also indicators generated by the banks’
internal algorithms.

Scandals around the rigging of the Libor, Euribor and
other similar benchmark interest rates continue. The US
Department of Justice presented evidence that
management in yet another investment bank ordered an
intentional manipulation of such rates, and UK prosecutors
are also pressing charges against more traders. Regulators
and market participants are in search of alternatives to
these benchmark rates, but since they serve as indices for
trillions of dollars’ worth of financial instruments, change is
very difficult to instil. Nevertheless, alternative indices and
‘enhanced’ versions of the original benchmarks are both
being proposed. In April, Intercontinental Exchange
launched trading in a futures contract based on Sonia, an
alternative sterling rates index calculated based on actual
trades, rather than rate submissions by banks. At the
moment volumes remain very small, but the trend should
be monitored in coming years.

Alternative Beta Matters

Average monthly dollar equity market volume in billion USD
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Data Science & Machine Learning

Following the mid-2018 ranking for the CFM data science
challenge on the prediction of stock volatilities on the
New York Stock Exchange, the top 3 participants were
invited to CFM’s office in Paris to showcase their methods
and results. The methods will soon be made public and
should provide a boost for the second half of the
competition, which is still open and will be running until
December. See below for further details and how to
participate:

https://challengedata.ens.fr/en/challenge/34/volatility pred
iction_in_financial_markets.html

CFM also launched an internal data science challenge,
with the goal of improving execution costs. All CFM
employees are encouraged to participate and sharpen
their skills. We are expecting modern machine learning
techniques to again surpass more traditional statistical
methods.

CFM, in conjunction with the CFM-Imperial Institute of
Quantitative Finance, hosted the New Horizons in Data
Science: from Machine Learning to Finance conference in
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London. CFM'’s objective of offering continued support for
training and research in machine learning, not only
through the CFM-Ecole Normale Supérieure chair in data
science, but also through conferences, makes these events
possible. The event welcomed 250 attendees, all of whom
had the opportunity to learn from various industry leaders
such as Bloomberg (about natural language processing
and the limited impact of news on stocks) and Google
DeepMind (on selecting rewarding strategies in real time
with so-called bandits). See the website for further details:
https://sites.google.com/view/nhdsconference/speakers

Pandas, an important tool for data science, is a library that
allows millions of data science practitioners to manipulate
data tables in data science's programming language of
choice, Python. CFM, a daily user of Pandas, had the
pleasure of welcoming Joris van den Bossche, one of only
three Pandas ‘maintainers’ (and now also a Python fellow),
who shared with us his first-hand experience and vision for
the future of Pandas, in particular what developments are
currently in the pipeline.

Alternative Beta Matters

Extended abstract

Is ESG an Equity Factor
or just an investment
guide?

Paper by André Breedt, Stefano Ciliberti,
Stanislao Gualdi, and Philip Seager

Environmental, Social and Governhance (ESG) information
demands attention within the asset management industry
since it has become widely accepted that making an
allowance for ESG criteria within an equity portfolio
enhances returns. Both academic and industry research
strongly suggest, notwithstanding a selection of non-
negative and contradictory results, that incorporating ESG
metrics may increase risk-adjusted returns.

We test a common claim that a portfolio constructed by
relying on ESG ratings, that is to say tilted towards
securities with a higher ESGC ranking, exhibit higher risk-
adjusted returns. We construct a worldwide market
neutral portfolio that incorporate ESG criteria by using an
‘off-the-shelf third party database of individual securities’
ratings. We found that an ESG-tilted process does not
deliver higher risk-adjusted returns, since, once we remove
the market cap and volatility bias, ESG as an equity factor
has returns compatible with noise. Breaking down into the
three individual components shows G is less exposed to
Size than E and S, with a better P&L. The Sharpe ratio is,
nonetheless, modest and not statistically significant while
the positive drift is well explained by the G pillar's positive
correlation to profitability, i.e. the Quality factor.

We conclude that ESG should not be considered as a
unique equity factor. We do however show, in spite of any
benefits from tilting towards a ‘better rated ESG portfolio
being already wholly captured by other well-known equity
factors, that, even by doing so, returns are not hurt. Any
negative screening (exclusion) or tilting will, however, limit
diversification and affect risk-adjusted returns.

Our conclusions include, and echo well-known concerns
about ESG data and data sources that suffer from erratic
quality, constructed using contradicting measuring
standards and methodologies, and remain costly.
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CFM Talks To

Prof. Dr. Thorsten Hens

Alternative Beta Matters

CFM held its annual Research Retreat in the French countryside in May. During our retreats we take the

opportunity to invite eminent members from both academia and industry as guest speakers. This year, we

had the pleasure of welcoming Prof. Dr. Thorsten Hens from the University of Zurich who presented his

work on Evolutionary Portfolio Theory and how it applies to factor investing. We sat down with him to

discuss his take on some of the most topical debates in the world of factor (or smart beta) investing, and in

what direction he sees research, and the industry going.

1

Some factors
interact like
foxes and
rabbits creating
endogenous
dynamics of
cyclical
performance

CFM: One may safely claim that factor investing has
become a mainstay of the asset management industry.
Why do you think it has taken the better part of two
decades after the now canonical Fama-French (1992)
paper for factor investing to come into vogue?

TH: When Fama and French published their seminal paper
the finance industry was still selling alpha generated from
discretionary asset management. Massive evidence
showed that there is no value in those traditional active
funds and eventually investors switched to index products
e.g. in the form of ETFs. Finally, after the indexing-hype
investors were ready to buy systematic strategies
generating alternative betas.

CFM: Capitalising on the current popularity of factor
investing, many, if not most passive managers have
launched their own version of factor tilted ETFs - in a
countless number of guises. Do you harbour any
concerns about excessive risk premia harvesting’ or
crowding? What does this mean for the capacity of
factor-tilted investments?

TH: Yes, | share the concerns and recommend that every
factor investor should reflect on the impact a lot of factor
investing has on his strategy. That question is at the centre
of our evolutionary model. We analyse the capacity and
the cross impact of factors on factors. It turns out that
those effects can be negative (crowding out) but
sometimes they are also positive (crowing in). In general
the interaction of factors is dynamic, generating a cyclical
performance of any single factor.

CFM: The impressive growth of ETFs has also stoked
many contradictory opinions on whether these
investment vehicles should be considered as ‘passive’ or
‘active’ Where do you fall on this debate?

TH: The meaning of the acronym ETF is ‘exchange traded
fund’. One can trade active and passive funds. So in
principle ETFs are both - even though originally ETFs
started as passive index funds.

CFM: In your research, you distinguish between the naive
and reflective factor investor. Could you briefly explain
this distinction?
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TH: The naive factor investor beliefs he acts in a huge
market whose fluctuations are determined exogenously,
e.g. by business cycles, monetary policy or skill of
managers running companies. The reflective investor
understands that the market is composed of a handful of
factor strategies that dynamically interact generating
endogenous fluctuations. When he targets an excess
return over the market - knowing that the market return
has to be the average return of all investors - he will
understand ‘who is on the other side’, i.e. who is paying for
his returns by falling short to the market.

1

The reflective investor understands
that the market is composed of a
handful of factor strategies that
dynamically interact generating
endogenous fluctuations.

CFM: Academic literature is littered with what some have
called a ‘Factor Zoo'. Your research has revealed that
there might only be as many as 10 unique factors. Would
you be surprised if any amongst the hundreds of
proposed factors show real statistical promise?

TH: Yes, 10 factors are sufficient - fortunately. To show this
one computes the variance-covariance matrix of all stocks
in the market (e.g. a matrix with 500 rows and columns in
the case of the S&P 500) and then one does a statistical
test called principal component analysis, PCA. The result is
that at most 10 genuine factors are needed to model the
dynamics of the market. But of course there are a million
different ways to represent these genuine factors by
concrete factors which can be invested in based on simple
indicators like book-to-market, size, momentum etc.

CFM: Data-mining has become an ever cheaper
computational exercise. Looking towards the future,
what role do you think machine learning, artificial
intelligence, or big data may play in combination with
exploiting risk premia?

TH: Those powerful techniques are not heeded to identify
the 10 factors - a simple PCA can do that. But once you
have identified those factors one needs to study their
dynamic interaction. You can do this without a structural
model by data-mining. But | would suggest to use the
insights from evolutionary finance to get some structure
into the search for the dynamic interaction. Our
evolutionary portfolio theory structures the dynamics in
three steps: First identifying a few genuine factors,
secondly assessing the market ecology composed of those
factors, i.e. estimating the assets under management of

Alternative Beta Matters

those factors and finally modelling the evolution of the
market ecology by e.g. flow of funds functions that are

well known from the hedge fund and the mutual fund
industry. Even if the machine learning approach ultimately
discovers the same dynamics our approach would still be
superior because one gets a better understanding of the
driving forces behind the dynamics.

CFM: We couldn't let you go without asking your opinion
on factor timing. Does your research convey some
credence to such an endeavour, or is it a fool’s errand?

TH: Sure - factor timing is the ultimate goal of our
research. So far all attempts have failed because the
dynamic interaction of factors was not understood. This
understanding is impossible with the standard finance
models like the CAPM or APT because they are routed in
equilibrium theory. But if anything a financial market is a
dynamic stochastic game and methods of evolution are
better suited to understanding its dynamics. To give an
example. A famous paper in the Journal of Finance claims
that the two factors of value and momentum are
complementary but that besides holding a 50:50
exposure to both you cannot do anything. In contrast we
can show that the dynamics between value and
momentum is like the predator-prey dynamics between
foxes and rabbits that is well known in evolutionary
biology. Thus one can time value and momentum by
estimating the relative importance of these factors for
asset returns and combining it with the (cross) impact of
these two strategies. Or to say it more bluntly, if you see
too many foxes be careful when you are a rabbit.

1

Understanding the dynamic
interaction of factors [...]

is impossible with the
standard finance models
like the CAPM or APT

A complete catalogue of Prof. Hens' research can be
found on his faculty webpage:
http://mwww.bf.uzh.ch/cms/en/hens.thorsten.html.

Also, you may enjoy his presentation of evolutionary
portfolio theory given to the CFA:
https://tube.switch.ch/channels/bc6f4577
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Other news

» We are honoured to have been chosen as the winner
of Fund Manager of the Year: Alternative Strategies at
the Lonsec / Money Management 2018 awards. For
further details see:
https:/mwWww.moneymanagement.com.au/events/past-
events/fund-manager-year-awards-2018

» Our annual North America Spring Seminar was held in
May in New York. We had the pleasure of welcoming
an eclectic range of notable speakers, amongst others
Mr. R. David Edelman - former White House
Technology Advisor to President Trump. For more
details, please see our website:
https://www.cfm.fr/insights/north-america-spring-
seminar-summary/

» CFM believes in promoting the role of women in
technical and scientific roles: in June, we hosted the
Paris Women in Machine Learning and Data Science
Meetup (WiMLDS), an open event where female
speakers present their work. See a recap and slides of
the event here:
https://medium.com/@WiMLDS_Paris/7-paris-women-
in-machine-learning-data-science-recommender-
systems-optimization-engineering-76d4904b75af

» CFM contributed to a report entitled Perspectives:
Industry Leaders on the Future of the Hedge Fund
Industry, published by the Alternative Investment
Management Association (AIMA). Find the report here:
https://mwww.aima.org/educate/aima-
research/perspectives-research.html

» A recent Institutional Investor article, with comments
from the President of CFM, Philippe Jordan, on why
Trend Following should be included in a portfolio can
be found here:
https://mwww.institutionalinvestor.com/article/b18056b5

j62gfg/the-real-reason-to-include-trend-following-in-a-
portfolio-hint-its-not-as-a-hedge

» An article highlighting the unique aspects of
alternative beta was published in
Pension&lnvestments. Find the piece, entitled
Alternative Beta: A strategy that hits the portfolio
sweet spot, here:
http://www.pionline.com/article/20180430/CUSTOM _
MEDIA/180429899/alternative-beta-a-strategy-that-
hits-the-portfolio-sweet-spot/l

» We were delighted to sponsor a major international
machine learning event, the ‘DS3 Data Science
Summer School’ at Ecole Polytechnique, where 500
participants attended lectures from leading experts,
covering a wide range of contemporary topics in

Alternative Beta Matters

machine learning. Details can be found here:
http://www.ds3-datascience-polytechnique fr/

Senior Scientific Advisor, Charles-Albert Lehalle took
part in a panel discussion on artificial intelligence and
investment allocation during the Managed Funds
Association Forum in Chicago. See details here:
https://www.managedfunds.org/conference_pages/for
um-2018-conference/agenda/

See the details of all our other upcoming events here:
https:/Awww.cfm fr/events/

Below is a selection of our recent papers:

> The Multivariate Kyle model: More is different.
https://arxiv.org/abs/1806.07791

> Co-impact: Crowding effects in institutional
trading activity. https://arxiv.org/abs/1804.09565
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Whitepaper

Improving trade
execution systematically

Executive summary

The systematic execution of trading decisions by
machines - as opposed to humans - can significantly
improve the bottom line of an investment portfolio.
However, computer code can be customised in an infinite
number of ways, and in order to continuously improve
such trade execution algorithms, one has to rely on data
and statistics. This paper explains through concrete
examples how following simple rules and monitoring the
behaviour of different trading styles is instrumental in
lowering trading costs and improving performance.

Introduction

Investment management regularly involves decisions
about one’s portfolio. These are taken based on the
prevailing market price at the time (we call this the
decision price), and involve buying and selling different
assets. These trades have to be executed on a listed or
over-the-counter market, where the actual transactions
will rarely happen at the exact decision price, because the
market is moving permanently. They are done at a
different execution price which is on average worse for the
investor, i.e. higher for buys and lower for sells. In an earlier
note we explained this effect in detail [1], here we will only
say that in order to quantify such a difference, CFM uses
the metric known as implementation shortfall (IS). This is
defined as

(avg. execution price - decision price) x quantity,

Implementation shortfall

Alternative Beta Matters

with quantity taken as a negative number for sells. For
example, if a decision was taken to sell 100 shares quoted
at $30 on the market, but they were actually sold at a
lower $29.90 on average, then

IS =($29.90 - $30) x (-100) = $10,

this is how much the transaction has cost us.

Why does it cost money to trade?

Implementation shortfall has many origins [1]: brokerage
and market fees, the bid-ask spread, and when doing
several trades in a row also price impact (successive
buys/sells pushing the price up/down). These numbers
seem small, but when trading on a regular basis they add
up quickly. If sufficient care is not taken to manage them,
they can substantially degrade the performance of an
investment portfolio.

The execution price is subject to market volatility, and so it
intrinsically contains an element of luck. One can get a
favourable market move on a trade, say if the price dips
due to an announcement of poor earnings on the stock
just before buying, so it can be obtained at a lower price.
However, if one wanted to sell instead, the same would be
bad news. How much one is exposed to such random
events depends on how often one trades. After many
trades the element of luck averages out, and the tendency
that execution costs money becomes clear.

Figure 1 below illustrates what typical graphs of annualised
cumulative implementation shortfall would look like for
portfolios of different kinds. The ‘High turnover’ portfolio
makes several small trades every day on a large number of
products, and it pays execution costs in a steady,
predictable fashion that is very close to the benchmark
formula discussed in [1]. The ‘CTA-like’ portfolio resembles
doing one or two large trades per month on a lower
number of products. One can see more noise in these
curves, and even on an annualised level costs can vary
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Figure 1: Examples of annualised cumulative slippage
for different kinds of portfolios.

www.cfm.fr 12



CFM

from the benchmark. Finally, the curve ‘Alternative beta’
corresponds to a portfolio doing even fewer, very sizable
trades per year. Under these conditions chance plays a
major role, and annualised implementation shortfall can
occasionally even be negative, (execution actually making
money by chance) but also easily double or triple what
was expected.

Alternative Beta Matters

theoretical calculation or computer simulation can fully
replace actual experience. In the following we will explain
how one can turn data about past executions into a tool
for evaluating different ideas. However, let us first digress
to introduce the multi-armed bandit, a mathematical
concept well-known in diverse domains ranging from web
advertising to the organisation of clinical trials.

How does one reduce trading costs?

There are several straightforward ways to reduce trading
costs in a portfolio, including:

Negotiating lower commissions with one'’s brokers
» Looking for cheaper products to trade: listed
derivatives instead of OTC, futures instead of ETFs
» Concentrating trading on the most liquid products
and the more active hours of the day
» Being more patient and allowing for slower, less
aggressive execution.

However, eventually these options become exhausted,
and one has to search for savings elsewhere. Algorithmic
trading is an efficient way of further reducing costs, while
also mitigating operational risk. Portfolio decisions are
electronically sent to one or more computers that are
themselves connected to the exchanges and platforms
where trading takes place. These computers then take
decisions about the exact sizing and timing of individual
orders in order to execute the portfolio decision. The
trading algorithms doing so can be customised in an
almost infinite number of ways: timing trading with
respect to market liquidity, using passive or aggressive
orders, the choice of markets for sending each order, etc.
Faced with so many options regarding trading style, can
we learn at all which one to pick? Which precise algorithm
will work best?

Ideas for designing execution strategies can be found in
several places. There exists plenty of directly useful
academic research on market structure and costs [2], [3].
High-resolution market data can also be analysed to gain
additional insights. With the proper software and hardware
infrastructure one can even replay pre-recorded real-time
market data and run market simulations that resemble
actual trading very closely, in order to evaluate performance
in ‘paper trading'. This is similar to back-testing procedures
that are becoming increasingly commonplace today,
except instead of using daily prices, calculations can be
timed with a precision of a millisecond.

The most important thing is, however, to analyse one'’s
own past trading and its performance. No amount of

A detour to Las Vegas

Imagine you are a gambler and you decide to go to Las
Vegas to play slot machines (which each have an arm,
hence the name multi-armed bandit). When you enter the
casino you are confronted with lots of similar looking
machines. Some of them may provide better odds than
others, but there is no way for you to know in advance,
because other gamblers do not let you to watch them
play. Thus you will only have your own experience, your
own losses and gains to learn from.

In order to figure out which machine is ‘good’ and which is
‘bad’ you will have to play each of them muiltiple times,
but there is still a large element of chance. It is difficult to
distinguish a bad machine from just bad luck while
playing a good machine. How do you learn both which
machines are the best, and make the most money at the
same time?

You would do well to keep in mind a few easy-to-follow
rules.

Rule #1: Above all, it is important to set realistic
expectations. Figure 2 shows hypothetical ‘winnings’ over
several years of playing two different machines, which are
possibly negative. This is expected; we know that slot
machines are set up such that on the long run the guest
loses money and the casino wins.

Nevertheless, we see a small difference between the two
machines, compared to a ‘benchmark’ of losses which would
e expected from an average machine, as shown in Figure 2:
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Figure 2: Two losing machines versus the benchmark.
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In fact it is intuitive to look at performance with respect to
such a benchmark. Not only does this make for a nicer
graph, but it also eliminates the illusion that the two
machines are the same because the lines go roughly
together. Subtracting the benchmark for losses we see the
difference in Figure 3:
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Figure 3: Performance after subtracting benchmark.

Rule #2: Let us take another example, again two machines
that at first sight have the same final performance:
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Figure 4: Performance of two machines with difference bet sized.

However on closer observation one notices that the
orange line is much more jagged and its trend less
consistent. This is because we have actually played
Machine 1 with five times larger bets than Machine 2! The
comparison is thus unfair, relatively to the amount we
have bet the two do not perform the same at all! If we
divide the first curve by five to compare fairly, the
difference becomes apparent:
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Figure 5: Performance after normalisation by bet size.
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Rule #3: In real life statistical differences only reveal
themselves over time. We show in Figure 6 the behaviour
of four different machines:
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Figure 6: Performance of four machines compared.

In Figure 6 we can see that Machine 1 is best. However, we
could not have known that at the end of 2014! If we only
have data up to that point, Machines 1 and 4 look about
the same, and 2 is not very far behind. By the end of 2015,
number 3 looks clearly worse, but we still could not tell
the difference between 1 and 4. One has to be patient and
gather a sufficient amount of data so one is not fooled by
statistical flukes in these comyparisons.

How is all this relevant to trade execution? Let's have a
look at that next!

A systematic approach to reducing
trading costs

In systematic trading, styles of trade execution are
formalised as computer code. These are often called
‘execution strategies’. Since a priori we cannot know with
certainty which style will work best, i.e. generate the
lowest execution costs, we must rely on experience. As
discussed at the start of this paper, just like playing in a
casino, having to execute trades generates losses on
average. Realistically our aim must be to - over time -
continuously improve our strategies in order to pay less
and less. Regardless of the change of context, the same
rules should apply as for slot machines.

Rule #1: Use benchmarks for your expectations. Look at
how much executing via a given strategy saves with
respect to expected cost, for example the formula
explained in [1].

Rule #2: Compare costs relative to trading activity. If you
ask a strategy to trade twice as much, you should allow it
to spend twice as much in costs.

Rule #3: You need time to learn. The performance of the
different strategies has to be followed over time, and
conclusions should only be drawn based on sufficient
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data. This helps to avoid making decisions based on
just chance.

Naturally the more often one trades, the quicker one
gathers data. As illustrated in the first section of this paper,
this means that for high-turnover portfolios actual
execution costs conform well to the expectations as
quickly as a few months. When only executing low-
turnover, for example alternative or smart beta type
portfolios which trade infrequently, one may have to wait
several years to reliably measure execution quality.

A concrete, real life example

In the above example we advocate an active,
experimental approach for comparing trading styles, it is
time to put these ideas to the test. To illustrate this, we will
show the actual cost savings generated by CFM's
execution strategies competing on the UK equity market,
in the series of figures below. This is a small, but typical
segment of all trading activity.

The savings were adjusted according to the rules
explained above to make them comparable: they are with
respect to the benchmark and relative to trading volume.
Hence the curve going up fastest will correspond to the
best strategy. Let us now use this data to tell our story of
continuous improvement. We will gradually reveal
performance data as collected by CFM, in each step
followed by an explanation.
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Figure 7: Comparison of strategy performance mid-2014.

In early 2014 the UK market was executed using two
competing strategies, for simplicity let us call them ‘blue’
and ‘purple’. Their performance was similar: the two
savings curves increase at the same speed.
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Figure 8: Comparison of execution strategy performance at the
end of 2014.

In Mid-2014 we introduced a new improved ‘brown’
strategy as seen in Figure 8, but from the initial few
months of data it was not clear whether it performed
better than the previous strategies, which we have also
kept active.

Figure 9: Comparison of execution strategy performance late
2015.

In parallel, based on some new ideas we introduced the
‘green’ strategy as shown in Figure 9 at the end of 2014.
We allowed all four to run in competition for some time,
while working more actively on other markets. Over 2015
the ‘green’ strategy had disappointing performance, and it
was stopped. Abandoning a strategy is not decided upon
lightly, and we relied on additional results in research that
showed why the strategy fared poorly, rather than relying
only on the pure statistics that it does.
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Savings

Figure 10: Comparison of execution strategy performance late
2016.

This research also allowed us to replace the ‘green’
strategy by a better ‘red’ one as shown in Figure 10. At the
same time the ‘brown’ strategy showed signs of
outperforming the original ‘blue’ and ‘purple’. This made us
grow confident enough to start phasing out old strategies,
starting by decommissioning the oldest ‘purple’ one.

Figure 11: Final comparison of execution strategy performance
early 2018.

The ‘red’ strategy continued to outperform through 2017,
and based on promising research results we gradually
rolled out a new ‘orange’ one, as seen in Figure 11, which
performed even better through 2017. However, one can
see that the strategy did have an early dip in performance
due to poor luck, and it was important let it run further to
gather statistics. The remaining other old ‘blue’ strategy
was also finally decommissioned.

Over several years we have thus confirmed three
(‘orown’, ‘red’” and ‘orange’) useful improvements to our
execution style.

These and even newer strategies continue to compete.
Along with results obtained on other products and
markets, they can also be combined in future algorithms
to obtain even higher cost savings.

Alternative Beta Matters

Take-home message

Active research and development in algorithmic
execution has significant upsides. Lowering execution
costs and better management of the capacity of one’s
portfolios is an ambitious, but very important goal. In the
above we have presented the basics of our empirical
approach to achieve this goal.

This work requires a large amount of trading, and the
meticulous gathering of data. Moreover, because this
process takes months at best, and sometimes years, we
prefer to complement it with continuous research, and
above all common sense. We firmly believe that by
collaborating with portfolio managers and continuously
improving execution style one can, at the end of the day,
deliver better performance to the final investor.
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Disclaimer

ANY DESCRIPTION OR INFORMATION INVOLVING
MODELS, INVESTMENT PROCESSES OR ALLOCATIONS IS
PROVIDED FOR ILLUSTRATIVE PURPOSES ONLY.

ANY STATEMENTS RECARDING CORRELATIONS OR
MODES OR OTHER SIMILAR BEHAVIORS CONSTITUTE
ONLY SUBIJECTIVE VIEWS, ARE BASED UPON
REASONABLE EXPECTATIONS OR BELIEFS, AND SHOULD
NOT BE RELIED ON. ALL STATEMENTS HEREIN ARE
SUBJECT TO CHANGE DUE TO A VARIETY OF FACTORS
INCLUDING FLUCTUATING MARKET CONDITIONS, AND
INVOLVE INHERENT RISKS AND UNCERTAINTIES BOTH
GENERIC AND SPECIFIC, MANY OF WHICH CANNOT BE
PREDICTED OR QUANTIFIED AND ARE BEYOND CFM'S
CONTROL. FUTURE EVIDENCE AND ACTUAL RESULTS OR
PERFORMANCE COULD DIFFER MATERIALLY FROM THE
INFORMATION SET FORTH IN, CONTEMPLATED BY OR
UNDERLYING THE STATEMENTS HEREIN.
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CFM has pioneered and applied an
academic and scientific approach to
financial markets, creating award
winning strategies and a market
leading investment management firm.
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