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Abstract

1. Introduction

Diversification in the context of systematic trading can
mean many things. Systematic strategies can achieve
diversification by trading a variety of ‘signals’, over
different time horizons, and - last but not least -
different assets. By investing in assets that are not
perfectly correlated, we can reduce overall levels of
portfolio risk, leading to a better risk-return tradeoff.
The challenge is to find such assets that are not highly
correlated. Trading the most liquid global macro
markets across diverse sectors such as equities, fixed
income, foreign exchange and commodities gives us
exposure to a large portion of risk factors.

As illustrated in Tricker and Mitchell (2017)" using a
simple trend-following strategy, we can increase the
information ratio (IR) dramatically by adding more
markets to our strategy, but only up to a certain point.
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Portfolio diversification depends, amongst other factors, on a well
diversified market universe. In this note we revisit markets across
macro sectors - equities, fixed income, foreign exchange and
commodities - and evaluate the benefit of including them in a
systematic trend-following portfolio, keeping in mind constraints such
as sufficient price history and market liquidity.

In Tricker and Mitchell (2017) we find that performance
plateaus after about sixty markets, simply because
more is not necessarily better, or to be more precise,
‘different’ markets are not so different after all if we
consider their correlations. In this note, we repeat the
same exercise, with the goal of identifying potential
new markets to add to our market universe. We pay
attention to liquidity, price history, and diversification
potential. Other important considerations are trading
costs - which often increase with decreased liquidity -
and regulatory constraints; these fall outside the scope
of this paper.

2. Different Markets — Same Constraints

To test the impact of the addition of new markets to a
portfolio of the most liquid global macro markets, we
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construct an expanding trend-following portfolio. We
use a generic (20,120) moving average trend-following
model, loosely reflecting the SG Trend Indicator, and
add markets in order of liquidity (setting the minimum
portfolio size to ten), where we define liquidity as the
product of dollar big point value x price change
volatility x volume:

Liquidity = DBPV x g(AP) x volume

For the purposes of this analysis, we run the backtest
from 2000 using gross daily returns (and excluding the
impact of slippage and transaction costs), with markets
added as soon as a trend-following signal can be
established. Initially we see performance improve
significantly as the market universe increases: see
Figure 1 where IR is plotted against the number of
markets traded, a total of 140 markets in our study.
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Figure 1. As markets are added to a portfolio, the IR increases. The
increase is initially rapid, but eventually we hit an IR ceiling where
trading more markets does not improve performance.

The IR flattens between 20 to 50 markets, to then
increase further as we reach a universe comprised of
about 70 to 80 markets. Beyond this point, we observe
limited benefit: while we may nominally be trading
more markets, these do not capture risk factors that are
not already contained in the portfolio. In Figure 1, we
also indicate liquidity thresholds corresponding to 50%
and 5% of the average liquidity of the top 50 most
liquid macro markets. These thresholds are reached at
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approximately 60 and 95 markets, respectively. This
illustrates that, beyond the first 50 markets, additional
inclusions rapidly exhibit substantially lower liquidity,
and by around 95 markets the associated liquidity is
very limited.

Liquidity is not the only consideration when deciding
which markets to trade as part of a trend-following
portfolio. In Table 1, we tag the markets for which the
price history starts in 2015 or later. These are markets
that five years ago would have had a potentially too
limited history to consider for inclusion in a systematic
trading strategy, since a reasonable length backtest is
usually required to assess model robustness for the
market in question. As Table 1 shows, about a dozen of
the markets have quite limited price history, the
majority of them commodities, though we also find an
equity market in this set (FTSE Taiwan).

Liquidity Price History
Market

Rank Start Date
INE Crude Oil 63 2018
CME Ether Futures 68 2018
FTSE Taiwan 79 2020
Fuel Oil 82 2019
TSR 20 Rubber 86 2020
Ethenlybenzene 103 2020
Kraft Pulp 105 2019
Canadian 5Yr 115 2021
Stainless Steel 120 2020
Paraxylene 127 2024
Low Sulfur Fuel Oil 128 2020
Polyester Staple Fiber 131 2021
Bonded Copper 139 2021

Table 1. Many markets that might be contenders for an expanded
universe based on their liquidity have limited price history available.

Turning to the diversification potential of the new
markets, we run the same backtest on subsets of the
latter. Figures 2 and 3 show the IR as a function of
portfolio size when we add new global financial and
commodity markets, respectively. Aside from there
being slightly more contenders in the commodity set, a
stark difference between the two sets is their impact on
our backtested IR. While the commodities have

diversifying potential, the financial markets do not. This
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is a reflection of the more idiosyncratic returns of
commodity markets versus the high correlation
amongst global financials in general, where the most
liquid financial futures and FX markets capture the bulk
of the risk in this asset class.
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Figure 2. IR impact as new financial markets are added to a global
macro trend-follower.

1 T T T

09 f J
081 .‘ ® China Domestic i
& @ China International
0.7 ® Non-China Commodities | |
[
X 06 o . g
8
T OS5 & 1
=]
£ O
w 04 @ J
| & ,
0.2 b
01} 1
0 I | I L L I
0 20 40 60 80 100 120 140

Number Of Markets

Figure 3. IR impact as new commodity markets are added to a global
macro trend-follower.

We touched on the importance of liquidity when
evaluating markets to be included in the portfolio. This
is in order to ensure that adding the new market has
the potential to make an impact at the trading size
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required (which can be of the order of several hundred
million dollars or above). In our simple trend-following
model we do not include any market bounds (or other
constraints), while in reality we would of course need to
reflect the limited liquidity by tightening contract
bounds for the respective markets. The performance
increase we see in Figure 3 is therefore overly
optimistic. To mimic the inclusion of reasonable
bounds, we can mute the P&L effect of illiquid markets
by scaling down the respective market P&L with a
factor tied to its liquidity. Figure 4 illustrates the impact
on the IR of this muting of P&L.
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Figure 4. The positive IR impact of the new commodity markets is
muted when taking into account decreased liquidity.

3. Conclusion

When looking for diversification opportunities, an
increase in the asset universe needs to follow careful
considerations. Once markets with sufficient price
history to allow for the generation of systematic signals
have been identified, their liquidity profile is assessed.
If deemed acceptable, new markets may earn their
inclusion in an existing trend-following portfolio if they
complement the original risk factors.
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contain opinions of Graham and such opinions are subject to change without notice. Information provided about positions, if any, and attributable
performance is intended to provide a balanced commentary, with examples of both profitable and loss-making positions, however this cannot be
guaranteed.

It should not be assumed that investments that are described herein will be profitable, and all investments have the risk of loss. Nothing described
herein is intended to imply that an investment in the fund is safe, conservative, risk free or risk averse. An investment in funds managed by Graham
entails substantial risks and a prospective investor should carefully consider the summary of risk factors included in the Private Offering
Memorandum entitled “Risk Factors” in determining whether an investment in the Fund is suitable. This investment does not consider the specific
investment objective, financial situation or particular needs of any investor and an investment in the funds managed by Graham is not suitable for
all investors. Prospective investors should not rely upon this document for tax, accounting or legal advice. Prospective investors should consult their
own tax, legal accounting or other advisors about the issues discussed herein. Investors are also reminded that past performance should not be seen
as an indication of future performance and that they might not get back the amount that they originally invested. The price of shares of the funds
managed by Graham can go down as well as up and be affected by changes in rates of exchange. No recommendation is made positive or otherwise
regarding individual securities mentioned herein.

This presentation includes statements that may constitute forward-looking statements. These statements may be identified by words such as
"expects," "looks forward to," "anticipates,” "intends," "plans," "believes," "seeks," “estimates," "will," "project" or words of similar meaning. In addition,
our representatives may from time to time make oral forward-looking statements. Such statements are based on the current expectations and certain
assumptions of Graham’s management, and are, therefore, subject to certain risks and uncertainties. A variety of factors, many of which are beyond
Graham's control, affect the operations, performance, business strategy and results of the accounts that it manages and could cause the actual
results, performance or achievements of such accounts to be materially different from any future results, performance or achievements that may be
expressed or implied by such forward-looking statements or anticipated on the basis of historical trends.
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This document has been prepared solely for information purposes and is not an offering memorandum nor any other kind of an offer to buy or sell
or a solicitation of an offer to buy or sell any security, instrument or investment product or to participate in any particular trading strategy. It is not
intended and should not be taken as any form of advertising, recommendation, investment advice or invitation to trade. This information is
confidential and for the use of the intended recipients only. The distribution of this document in Canada is restricted to recipients in certain Canadian
jurisdictions only who are qualified “permitted clients” for purposes of NI 31-103 and “accredited investors” for purposes of NI 45-106. It may not
be reproduced, redistributed or copied in whole or in part for any purpose without prior written consent.

The information contained in this document is strictly confidential and is intended only for use of the individual to whom Graham has provided the
document.

Tables, charts and commentary contained in this document have been prepared on a best efforts basis by Graham using sources it believes
to be reliable although it does not guarantee the accuracy of the information on account of possible errors or omissions in the constituent
data or calculations. No part of this document may be divulged to any other person, distributed, resold and/or reproduced without the prior written
permission of Graham.
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