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Foreword 

 
In the past, systematic managed futures strategies have often been described as 

mystical. As more studies and research have been applied, these strategies have 

become a lot more transparent and easier to understand. As part of the 

ongoing educational process, we commissioned our first paper: 'Examining 

Trend characteristics'. I hope that through this short, easy reading paper, we 

have provided you with some food for thought.  

 

On behalf of Amplitude, we welcome your critique, suggestions and comments. 

We have a solid research base and we will be proud to use some of that 

resource to produce some more innovative papers in the future. 

 

  

  

Dr Shamil Chandaria 
Chairman, 
Amplitude Capital LLP 

  

 

 

 

Please send your feedback to  

Stanley Marchon 

________________________ 

Amplitude Capital LLP 
53 Davies Street, Mayfair, 
London, W1K 5JH 
United Kingdom 
Phone +44 20 7152 7061 
E-mail Stanley@ampcap.com 
www.ampcap.com 
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Executive Summary 
 
Many funds in the managed futures and the macro space try to generate profits 

by identifying trends and taking the appropriate short or long positions. Strong 

market moves usually lead to profitable trades while a narrow-range ‘trading’ 

market environment creates harder conditions to generate profitable 

transactions. 

 

In order to describe this behaviour quantitatively, an appropriate index of trend 

indication needs to be identified. Existing trend indicator concepts have their 

limitations. These are discussed in the first section of this paper. 

 

We then develop a Trend indicator (TI) which overcomes some of the 

weaknesses of other trend concepts. We use this trend indicator to explore the 

close but crucially different relationship between trends and volatility.  

 

The underlying data used is the USD/EUR minute exchange rates between 1990-

2004. We find that in periods of low volatility there are few trends, but in highly 

volatile markets, trends are no stronger than in medium volatile periods. At 

volatilities of above 0.5% per day, the relationship between the trend indicator 

and the volatility is independent and the knowledge of the exact volatility at the 

level has no information other than the fact that it is higher than 0.5%. 

 

We then use the TI concept to examine simple trend following systems (in this 

case a simple MACD system). We find that the TI concept can be used to 

determine the underlying trading timeframe that is used in a trend following 

system. 

 

We test this concept with a live FX fund and try to establish the timeframes that 

it operates on. From the results, we can conclude that the fund is trading in line 

with its described strategy: over several time periods. 
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Existing Trend Indication Concepts 
 
There are different ways to describe the trend characteristics of price 

movements. A common indicator is the Average Directional Indicator (ADX), 

which describes a trading or trending market environment.  

 

If the high and low of a day t are high(t) and low(t), the ADX at time t over n 

days is defined via the following formulae: 
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Where MAn is the moving average over n days. 

 

 

ADX is intuitively a measure of the difference between the increase of daily 

highs and the decrease of daily lows over a certain timeframe.  

 

One downside of the ADX is, that it may indicate a trending market, where the 

market just shows higher volatility, but there is no real trend. This is illustrated 

in the chart on the next page. 
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The relevant inputs for the calculation of the ADX are HD(t) and LD(t), given below:      

t HD(t) LD(t) 

1 2 0 

2 0 0 

3 2 0 

4 0 0 

5 3 0 

 

The ADX will indicate a strong upward trend, although it is actually more of a 

range trading market. In order to avoid this drawback, one could use the 

absolute value of the slope of the linear regression as a measure of the trend. 

This alone would be misleading. Although the chart above shows an upward 

trend in the regression line, in reality there is no trend. We therefore propose to 

take account of the volatility around the trend, measured, for example, by the 

standard error of the slope. 

 

These two aspects are incorporated into our proposed trend indicator (TI) on the 

next page. This indicator will be defined in such a way, that it can be calculated 

easily over any timescale. 
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Proposed Trend Indicator: TI 
 

We propose a Trend indicator for trends of n minutes, TI(n), defined as follows. 

The TI(n) for a specific time t is calculated by doing a linear regression on the n 

minutes around t (n/2 before t and n/2 after). With following variables 

 

 n: time scale in minutes (e.g. 30 for 30 minutes, 1440 for 1 day,...)  

 t: point in time where to calculate the indicator (e.g. 14/2/2002 16:45)  

 a: the slope of the linear regression from t-n/2 to t+n/2 

 σa: the error of this regression 

 R:  a small summand that is added to avoid that single outliers (with nearly 

no error of the slope) would disturb the result. In this paper R=10-11 

 

The TI over n minutes at t is defined as: 
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Volatility and Trends 

 
Often trend and volatility are referred to in the same context and even used as 

synonyms for each other. It is normally assumed that one is strongly correlated 

to the other. Nonetheless it can be observed that despite high volatility strong 

trends cannot always be found. This calls into doubt the belief in a high 

correlation between trend and volatility.  

 

In this section, we will explore the relationship between trends and volatility – 

using our trend indicator as a proxy for trends. We have used USD/EUR minute 

price data between 1990 and 2004. The 1 day (1440 minute) volatility and 1 

day TI’s were calculated and plotted in the frequency graph below. Different 

colours represent the density or frequency of occurrence. Due to the extreme 

range of data, the natural logarithm of density is used. 
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The graph as shown on the previous page is challenging to interpret. In order to 

unravel its meaning, the graph will be modified. For a particular level of 

volatility all the data is normalised and the relative frequencies are calculated. 

 

As an example, the distribution of trends is shown below for volatilities in the 

range 0.20% - 0.21%,  
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This procedure is carried out for all volatilities and the results are displayed in 

the chart on the next page. 
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This graph shows that for low volatility, there is a correlation between 

volatility and the TI. About above 0.4% the average TI seems to stay constant. 

 

If one plots the average TI versus volatility, this is even more obvious and this is 

shown in the figure below. 
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For low volatility the expected value of the Trend Indicator increases as volatility 

increases. But for high values of the volatility this relation doesn’t hold anymore. 

At about the 0.5% volatility level, the expected value of the Trend Indicator is 

basically independent of volatility.  

 

Therefore at volatilities above 0.5% the knowledge of the exact volatility 

holds no more information than the fact that it is higher than 0.5%. 

 

It should be noted that days are rare where the daily volatility is above 0.5%. 
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A Simple Trend Following System 
 
Having explored the relationship between trends and volatility, we can start to 

use the trend indicator to investigate simple trend following systems. 

Specifically, we will use a relatively standard smoothed moving average 

convergence divergence indicator (MACD) as an example of a simple trend 

following system. Clearly we would expect the MACD indicator to be correlated 

with the TI if both are on a similar time scale. The MACD indicator is the 

difference between two moving averages (with periods t1 and t2) and this result 

is smoothed (over a third time period t3), 

 

Let us consider two MACD systems over USD/EUR exchange rate data. 

 

MACD1: Moving averages over 16 and 32 hours and a smoothing time of 10 

hours. 

 

MACD2: Moving averages over 5 and 10 days and a smoothing time of 3 days. 

Correlation of the MACD with TI
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The chart above shows the correlation of the MACD1 and MACD2 indicators 

with TI(n) (the trend indicator with a time frame of n) at the y-axis, and n on 

the x-axis. 
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The chart shows a peak of correlation between MACD1 and TI(n) at about 24 

hours, and a peak for MACD2 at between 4 and 10 days. Thus in principle, this 

sort of analysis can show us the underlying timeframe of trends that a particular 

systematic system is designed to pick up. MACD1, by virtue of its 

parameterisation is designed to pick up 1 day trends, and MACD2 is similarly 

designed to pick up 1-2 week trends. In the next section, we will use this 

technique to reverse engineer the broad trend following parameters of a 

particular fund. 
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Reverse Engineering the Time Frames of a 
Trading System 

 
We have recently seen new strategies that claim to operate on short time 

frames. It would be interesting for an investor to reconfirm independently the 

time frame that a fund operates on. Using the analysis of the previous section, 

we can try to uncover the underlying trading timescale of a fund. 

 

First of all, we need to identify a fund that claims to operate on particular time 

frames. Often this information is hard to obtain. A prerequisite for an investor to 

run this analysis is to have return information on a strategy/instrument level. 

Most CTA’s invest in a number of markets and the underlying instrument level 

information is usually proprietary and rarely disclosed. 

 

In this case study, a specific fund has been selected that claims to trade on 

multiple timeframes in the FX markets. The correlation of the fund’s monthly 

returns with the TI of the USD/EUR exchange rate over different time scales is 

plotted in the graph below, using the data from 1/2002 till 12/2004. 

Correlation versus Time Scale
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The graph shows strong correlation in the two day time frame and at the 

longer end, which is in line with the fund’s communicated strategy.  
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Conclusion 
 

Through this research paper, we have considered the nature of trends and how 

to develop an efficient indicator of them. Our proposed indicator was used to 

probe the relationship between trends and volatility – two concepts that are 

usually held to be interchangeable and we found that one does not imply the 

other. 

 

We then considered a simple trend following system and used the trend 

indicator to determine the underlying timeframes of these trend following 

systems. Finally, this was repeated for a real fund, and we found that the fund 

operated with two primary trading time frames. 

 

We hope we have helped you gain a further insight into trend following 

approaches. We believe that the trend indicator concept can be a powerful 

tool to analyse systematic traders. 
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About Amplitude 
 

 

 

 

 
Amplitude Capital is a London based manager specialising 
in trading pure electronic exchange-traded securities 
globally. The Amplitude team has diversified backgrounds 
ranging from investment banking, hedge funds, 
consultancy, software development and quantitative 
research. The team is currently ten with the bulk of the 
team focused on trading, research and development. The 
team has been successfully trading proprietary capital and 
has established all the necessary operational requirements 
for a full fledged asset management capability. 
 
The first fund will be launched following authorisation 
from the FSA and this is anticipated shortly. The focus will 
be a short-term traded strategy in the FX and managed 
futures space with an average holding period of 1-2 days.  
 
More information on the team is available on our website 
www.ampcap.com. The summaries of those involved in this 
paper are enclosed on the next page. 
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