How to Design a TrendFollowing System
Trend following is an alternative investment
strategy capable of producing returns that differ
from traditional investments over the long term.
How a trend-following strategy interacts with
markets − and ultimately performs – is driven by
the decisions of the investment manager, who
must consider various trade-offs when
constructing the strategy.
The design of a trend-following system must also
account for the fact that market behaviour is nonstationary and non-parametric. Winton has, for
example, highlighted how the returns of three
different speeds of trend-following strategy have
changed since the 1980s [1]. And events such as
Black Monday 1987 and the 2007 Quant Quake
show how extreme losses occur more frequently
than volatility-based models imply that they
should. Ongoing research, a thorough
understanding of the limitations of such models
and a willingness to develop the system are
therefore vital to ensure a trend-following strategy
continues to meet its objectives.
In this paper, we examine four important
components of trend-following system design –
speed, leverage, beta caps and market selection –
to assess their effect on performance. We also
discuss how we consider these parameters in
relation to the design of our own strategies.

Choosing a speed

Speed is a primary consideration in trend-following system design as it
determines how quickly a strategy reacts to market moves. Faster
strategies are more responsive to changes in market direction and will
turn short quicker, incurring higher transaction costs. Slower
strategies, meanwhile, trade less frequently and capture steady, longterm trends.
Given that investors tend to buy trend-following strategies to
complement their wider portfolio, many are particularly interested in
how quickly a trend-following system will turn short in an equity bear
market. We explore this idea in Figure 1 by running a Monte Carlo
simulation of a hypothetical equity market crash, creating 10,000
random 100-day, 30% drawdowns.
We use 1 January 2018 as a start point for the drawdown, when S&P
500 trend-following signals were strong and positive after a steady
run-up in the stock market during 2017. We then average the signal
across all 10,000 crashes and show the 5th and 95th percentiles to
indicate the range, before assessing three different signal speeds.

Figure 1: Time for a trend-following signal to turn around. Signals have been rebased to have a common start point.
The grey distribution shows the frequency of signal strengths observed for the three signals since 1962. The signal
strength heading into 2018 is towards the top end of the distribution. Slow, medium and fast correspond to the speeds
used in our multi-strategy portfolios, those applied to most markets in the Winton Trend Strategy and those applied to
just stock indices in the Winton Trend Strategy, respectively.

This toy example illustrates that − all else being equal − faster systems
will turn around more quickly than slower systems. More importantly,
though, it shows there is much uncertainty in the turnaround time.
Even under conditions where the depth and duration of the drawdown
are fixed, a large range of outcomes ensue. This is due to the
numerous possible paths the market could take. In the real world,
there is even greater uncertainty as we don’t know how deep the
drawdowns will be or what conditions will have preceded them.
A trend-following manager can, of course, increase the likelihood of a
strategy turning around by trading faster systems, but this could come
at the expense of performance. Figure 2 shows how this trade-off has
emerged in recent years. Since 2010, faster systems have performed
considerably worse than slower trend-following systems. However,
prior to 1990, managers did not have to compromise: the fastest
trend-following systems offered both the lowest average beta to the
stock market and the highest returns.
Figure 2: Sharpe ratio versus speed, coloured by mean equity market beta. Simulated returns are gross of transaction
costs and fees. The number of markets included starts at 23, and gradually increases to 66 as more data becomes
available. Bear market is defined as a monthly long period where the MSCI World Index declines by 6% or more. The
simulation does not include interest earned on cash, so the Sharpe ratio is calculated with respect to zero. The signal
speeds shown in Figure 1 would fall from the centre to centre-right of the speed range in the charts below.

At Winton, the speed of our trend-following systems is tailored to meet
the objectives of the relevant strategy and its investors. In our multistrategy portfolios, for example, Sharpe ratio maximisation is the
priority, so our trend-following signals are generally slower. In the
Winton Trend Strategy, however, we are aware that investors are
seeking an investment that will perform differently to the rest of their
portfolio, particularly long equity allocations. The speed of the trendfollowing signals is therefore faster, and faster still in stock indices.

Setting leverage

Leverage is one of the most important drivers of trend-following
returns and it is often the most noticeable differentiator when
comparing strategy performance. All else being equal, the more
leverage a system is designed to use, the larger its returns, both
positive and negative.
If trend following is expected to deliver a positive return in the long
run, theory dictates that the manager should operate the strategy at
higher levels of gearing to maximise these returns. But increasing risk
also increases the probability of deep drawdowns or even a fund’s
capital being wiped out by a catastrophic loss. Managers must
therefore balance these competing objectives to determine how much
risk both they and their investors are willing to tolerate.
Trend-following industry convention is to distil risk to volatility of
returns, and to adjust leverage to realise a certain level of portfolio
volatility, with position sizes increasing when market volatility falls and
scaling back when volatility picks up. The benefit of targeting a level of
volatility is that, over the long term, volatility scales approximately
linearly with strategy returns and leverage.
The approach has drawbacks, though. Volatility is too simplistic a
measure to make any predictions about portfolio risk. Such
predictions assume returns are stationary and parametric, which
history has repeatedly shown to be false. There is no single formula
that provides the full picture when measuring risk, and relying solely
on volatility to determine gross leverage can leave investors exposed
to extreme losses when market volatility spikes and/or inter-market
correlations suddenly change. We seek to address the limitations of
volatility statistics by considering them alongside a range of other risk
inputs when determining the level of gearing in our own portfolios.
Winton has tended to run strategies with lower levels of leverage
compared to its peers. One reason for this is the non-linear
relationship between leverage and the frequency of large losses. We
illustrate this issue in Figure 3, overleaf, where we plot the frequency
of a 5%, 7.5% and 10% rolling one-month loss for three trend-following
strategies. Each strategy realises a different level of volatility over the
long term. The analysis shows how the frequency of large losses scales
up much more quickly than realised long-term volatility.
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Gearing is not the only lever trend-following managers can use to
shape a strategy’s risk profile. Capping exposures to certain factors
offers a more targeted way to control risk.
Over long time-horizons, trend-following strategies tend to have a low
beta to the markets in which the strategy invests, as periods of long
exposure offset periods of short exposure. However, at times, the
strategy can build up leveraged directional positions in markets as
sustained trends emerged. For example, many trend-following
strategies would have had large long positions in equities at the start
of 2018, as we highlighted in Figure 1.
Taking on considerable risk in equities may not be desirable given that
investors tend to already have large long equity positions in their
portfolios. If the stock market reverses course then, rather than
providing a source of diversification, the trend-following allocation is
likely to exacerbate an investor’s losses.

Trend-following managers can mitigate this issue by introducing
system constraints. One example of this is the implementation of
“beta caps”, which seek to avoid large exposures to specific factors.
They do this by capping positions that are correlated with the factor
once a certain threshold has been reached. Should the market
correlation structure change, this process could even extend to
reducing beta-additive positions in a controlled manner.
The downside of constraining a trend-following system is the higher
probability of poorer long-term performance, as the strategy is not
able to capture trends to their fullest extent. Figure 4 shows the
relationship between an MSCI World Index beta cap and a trendfollowing strategy’s Sharpe ratio. The more aggressive the beta cap,
the lower the observed Sharpe ratio.
Figure 4: Overall trend-following strategy Sharpe ratio for a given MSCI World Index beta cap between 1985 and 2018.
Simulation is based on the Winton Trend Strategy with new markets added as they become available. Returns are gross of
transaction costs and fees. Sharpe ratio calculations exclude the risk-free rate as interest on earned cash is excluded. The
uncertainty is estimated by bootstrapping the returns, with the error bars representing the 5th and 95th percentiles.
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Selecting markets

A major appeal of a trend-following strategy is that it provides direct
exposure to up and down moves in a wide range of markets, beyond
the equities and bonds that dominate typical investment portfolios
(see Figure 5).

Figure 5: Trend-following
strategies invest long and short
across global, multi-asset
investment universes. Diagram
shows a potential strategy
universe, colour coded by sector.

This highly diversified approach is also critical for the strategy’s
performance. The diversification benefits of combining many markets
are considerable, as periods of strong or challenging trend-following
performance across different markets offset one another, creating a
smoother return profile (an idea that can be explored with our Future
Tool [2]).
The range and number of markets traded can thus be another key
differentiator between trend-following strategies. Some investors may
wish to exclude certain markets due to investment constraints or to
reduce overlap with the rest of the portfolio, while others may seek
out strategies that offer further diversification through exposure to
smaller and more esoteric markets.

We assess these two ideas in Figure 6, where we show the Sharpe ratio
of a trend-following portfolio as markets are added from left to right
on the x-axis. To do this, we simulate 10,000 n-sized portfolios, where
n ranges from five to 96. The portfolio markets are picked randomly
from a basket of 96 markets. We look at the average Sharpe ratios of
these portfolios, as well as the 95th and 99th percentiles. To explore
the exclusion of certain sectors, we show the Sharpe ratio of the
portfolio which excludes all markets from a given sector. These
portfolios are plotted as the scatter points.
Figure 6: The effect of adding new
markets to a trend-following
portfolio (x-axis) and excluding
sectors (scatter points) between
1980 and 2018. Simulation is
based on the Winton Trend
Strategy with new markets added
as they become available. Returns
are gross of transaction costs and
fees. Sharpe ratio calculations
exclude the risk-free rate as
interest on earned cash is
excluded. Grey bands represent
the 50th, 90th and 99th
percentiles.

There are two main takeaways from this analysis. First, there are
benefits to adding markets, but these gains diminish as the number of
markets increases. Second, the portfolios that exclude sectors tend to
perform worse than those that do not. Entire sectors should therefore
only be removed from the portfolio with good reason, such as to meet
regulatory requirements.
Additionally, we do not believe it is possible to “time” the inclusion of
sectors. A sector can have a positive return but still detract from
overall performance in a given period, if it is highly correlated with the
rest of the portfolio or if the other sectors have higher Sharpe ratios
(as is the case with stock indices in Figure 6). The manager should
continue to trade that sector, however, as they are unlikely to predict
correctly whether it will add value in subsequent periods: Figure 6
shows how excluding a sector weighs on returns, more often than not.

The operational efficiency of trading on margin at brokers with
centralised clearing houses means that new markets can be added
seamlessly, but how does a manager decide when to stop increasing
the breadth of the portfolio? At a point, the benefit of adding a market
is not worth the cost, be that trading costs, operational burden or
another factor entirely.
In more niche markets, for example, there may be low speculative
limits, resulting in positions so small that they are unable to have a
meaningful effect on performance. Smaller markets may also suffer
from a lack of liquidity and, when trading must be done on a new
exchange, cash efficiency may take a hit, due to losing the benefits of
cross-margining and higher margin requirements.
The Winton Trend Strategy covers a wide range of regions and sectors,
capturing a large part of the diversification benefit available. We also
place an emphasis on operational efficiency and keeping costs low, so
exclude some of the more esoteric markets from our strategy.

No one size fits all

We have explored some of the parameters and design choices that
can differ between trend-following strategies. Each of these decisions
has a material effect on a strategy’s performance characteristics.
Investors must therefore assess the relevant trade-offs and consider
which approach will be a good fit for both their portfolio and risk
tolerance.
The points discussed in this paper explain why the Winton Trend
Strategy is designed the way that it is and why we place so much
emphasis on research and development. We acknowledge that the
decisions we make for the standard implementation of the Winton
Trend Strategy may not be aligned with every institution’s objectives,
and that customisation may be appropriate for some.
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Important information
This document is communicated by Winton Capital Management Limited (“WCM”) which is authorised and regulated by
the UK Financial Conduct Authority.
WCM is a company registered in England and Wales with company number 03311531. Its registered office at 16 Old
Bailey, London EC4M 7EG, England. The information herein does not constitute an offer to sell or the solicitation of an
offer to buy any securities. The value of an investment can fall as well as rise, and investors may not get back the amount
originally invested. Past performance is not indicative of future results.
The information in this document is believed to be materially correct but Winton makes no representation or warranty as
to its accuracy or completeness and accepts no liability for any inaccuracy or omission. Information obtained from third
parties has not been independently verified by Winton.
This document contains simulated or hypothetical performance results that have certain inherent limitations. Unlike the
results shown in an actual performance record, these results do not represent actual trading. Also, because these trades
have not actually been executed, these results may have under- or over-compensated for the impact, if any, of certain
market factors, such as lack of liquidity and cannot completely account for the impact of financial risk in actual trading.
There are numerous other factors related to the markets in general or to the implementation of any specific trading
program which cannot be fully accounted for in the preparation of hypothetical performance results and all of which can
adversely affect actual trading results. Simulated or hypothetical trading programs in general are also subject to the fact
that they are designed with the benefit of hindsight. No representation is being made that any investment will or is likely
to achieve profits or losses similar to those being shown.
MSCI makes no express or implied warranties or representations and shall have no liability whatsoever with respect to
any MSCI data contained herein. The MSCI data may not be further redistributed or used as a basis for other indexes or
any securities or financial products. This report is not approved, endorsed, reviewed or produced by MSCI. None of the
MSCI data is intended to constitute investment advice or a recommendation to make (or refrain from making) any kind of
investment decision and may not be relied on as such.

