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1. Introduction
The occurrence of predictable trends within financial 
markets is inconsistent with the assumptions of clas-
sical financial theory and efficient markets hypothesis.  
Nevertheless, it can be empirically validated that mar-
ket prices can be subject to trends. But, which trends 
should you measure? Which trend is your friend?  

2. Measuring trends
In recent decades, the literature has recorded the de-
velopment of a host of different trend measurement 
methods. They can essentially be divided into what 
are known as linear and non-linear approaches. Rath-
er than focusing on the specific methodology of these 
techniques, the intention of this article is to point out 
that no single approach systematically delivers better 
results across all dimensions. In fact, the suitability of a 
given method depends on certain context-specific ques-
tions − which trend do you want to measure, and which 
characteristics of the measurement do you view as es-
pecially important? Which trend should be your friend? 
To simplify matters, we use moving averages in the fol-
lowing discussion. These can be understood intuitively, 
and they are easy to implement. They may therefore be 
regarded as representative of the various methods.

The first control variable that is used to specify the nature 
of the measured trend is the number of observations, 
which directly determines whether the short-term, me-
dium-term, or long-term trend is to be measured. The 
more observations we process in order to measure the 
trend, the longer the measured trend will be. This point 
brings up one primary characteristic of the measure-

ment, which seems to be unavoidable. The measure-
ment of the trend is generally subject to a delay that, 
in turn, depends on the number of observations. In the 
case of moving averages, the trend over the defined time 
interval is subject by design to a delay corresponding to 
about one half of the observations. The measurement 
of a trend over 36 days is therefore delayed by about 18 
days. It follows that the measured trend lags behind the 
observed price by half of the period that is used. 

Second, in addition to the inherent delay in trend mea-
surement, the precision of the measurement plays a 
key part. This factor reflects how precisely the trend 
component is extracted from the time series, without 
including too much information that is not relevant to 
the trend measurement, while ensuring that sufficient 
relevant information is included. The following related 
result applies as well: our ability to extract the trend 
improves as we include more observations – but again, 
this entails a longer delay (and vice-versa). We have to 
decide whether to focus on precision and to accept the 
disadvantage of the delay, or whether it is necessary to 
avoid a measurement delay at the expense of precision. 
When measuring shorter trends, it is advisable to select 
a method that focuses on precision, because the inertia 
of the trend means that the delay is insignificant in the 
shorter term. When dealing with long-term momen-
tum cycles, however, precision is less significant due to 
the large number of observations; on the other hand, it 
is important to have the shortest possible measurement 
delay.

Exhibit 1: Historic comparison and cross-comparison of trend strength
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Once the trend has been measured, the question arises 
as to how we can process this measurement in a context. 
A single measured value in isolation is of only limited 
use. So how can we find out whether the trend in ques-
tion is strong or weak? Is that trend a strong friend?  To 
answer this question, the current trend can be com-
pared with its own history in order to determine its 
strength. Alternatively, we can compare it with current 
trend measurements for a group of different time series 
that we regard as comparable.

Exhibit 1 illustrates this principle and shows that the 
current trend strength for the dashed-line time series  
is similar not only in historical terms, but also as com-
pared to the trend for the solid-line time series. This 
provides us with a dual view that will enable us to de-
termine the true strength of the trend. These methods 
of calibrating the information obtained from a trend 
measurement constitute an essential factor for achiev-
ing intrinsic stability and for a sound and broad-based 
determination of the position size (derived from the 
trend measurement).

3. Selecting trends
Once the trend has been measured and calibrated, the 
next question that arises is: which trend is your friend? 
Based on the trend measurement, how should the po-
sition be sized appropriately on the market?  Here, we 
draw a basic distinction between two signal categories 
− binary signals and steady signals. 

Exhibit 2 summarises their main characteristics. Binary 
signals only make use of the prefixed (plus or minus) 
sign from the trend measurement. This application is 
based on the assumption that the trend strength does 
not contain any information that can be evaluated for 

financial purposes. In periods when market trends are 
unambiguous, the signal gives rise to very little turn-
over. But in the absence of a clearly predominant trend 
in the markets, turnover increases substantially. When 
executing the trades on the market, we should therefore 
bear in mind that there could be a resultant impact on 
market prices. Sensitivity to trendless markets is very 
high, because the fixed position size leads to an over-
allocation in weak trends. In technical terms, the mini-
mum of trend information is processed in this situation.

The second category (the steady signal) closely follows 
the trend measurement. The stronger the measurement, 
the larger the position will be. The assumption is that the 
persistence of a trend can also be applied to its strength, 
so a stronger trend implies better returns. Markets char-
acterised by extreme trends (as in 2008, for example) 
will result in profitable returns. At the same time, the 
loss will be less than if a binary signal is used because 
positions in trendless markets tend to be smaller. This is 
compounded by the fact that turnover in trendless mar-
kets is lower than in markets characterised by trends, 
where positions are frequently adjusted according to 
the increase in strength. The impact on market prices 
is smaller because the adjustments made frequently are  
minor. With a steady signal, the information content is 
utilised in full.

Response function signals can be identified as a sub-
category within the category of steady signals. These 
signals are influenced by a number of considerations. 
First and foremost is the concept of qualified selection, 
according to which the maximum trend is not neces-
sarily the most profitable trend in every case. Conse-
quently, for instance, the position can only be increased 
when the trend strength increases. But if the measured 

Exhibit 2: Characteristics of trend signals

 Binary signal Steady signal Response function 

Assumption 
Persistence and trend 

strength are not correlated 

Persistence and trend 
strength are positively 

correlated 

Non-linear correlation 
requires qualified selection 

Information content Lowest Highest Can be modelled 

Signal frequency Two signals, very frequent Steady signals Can be modelled 

Position changes Usually very major Usually minor Fairly minor 

Market impact Potentially substantial Potentially low Potentially quite low 

Turnover 
Very high for volatile markets, 

very low for quiet markets 
Low for trendless markets, 
high for trending markets 

Can be modelled 
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trend continues to rise, the position is reduced again – 
in order to take the accumulated profits. Of course, a 
trend cannot continue to strengthen indefinitely and 
trend reversals often entail severe losses, especially if 
the trends in question are strong. In the extreme range 
of the signal, therefore, it is even possible in principle to 
take a position contrary to the signal. This is based on 
the assumption that exaggerated trends tend to produce 
mean reverting (random walk) behavior. However, one 
drawback of this signal function is that in markets with 
extreme trends (e.g., in 2008), the returns earned are 
not as high as those achieved with steady or even binary 
signals. Numerous variants are conceivable within this 
third category, based not only on statistical analyses, but 
also on fundamental convictions.

The frequency of the respective daily signals is an issue 
that arises in connection with all strategies. Signals that 
depend on the prefixed binary sign have two frequen-
cies, but they are very numerous: there will frequent-
ly be positive as well as negative signals. On the other 
hand, scaled signals are determined by the distribution 

of the trend measurement and we may assume that the 
stronger a signal is, the less often it will occur. This fact 
is of fundamental importance when deciding how to 
deploy a trend-following strategy, and which trend to 
follow for this purpose.

4. Empirical results
In order to analyze signals of the three different types 
on an empirical basis, they were applied to a universe of 
96 instruments (including 30 currency pairs, 19 equity 
indices, 11 government bonds, 8 money market, and 
28 commodity instruments) over the period from 1993 
until 2013. The data were recorded exclusive of transac-
tion costs.

The various approaches are compared on the basis of 
two different risk-adjusted returns. First, they are com-
pared using the information ratio (defined as annual-
ised return divided by annualised volatility). The sec-
ond comparison uses the ratio of annualised return to 
maximum drawdown.

Information ratio Currencies Equities Bonds STIR Commodities 
 0.35 0.43 0.54 0.94 0.65 
Return / 
maximum DD 

Currencies Equities Bonds STIR Commodities 

 0.17 0.16 0.28 0.38 0.23 
Return 
attribution 

Currencies Equities Bonds STIR Commodities 

Long side + + + + + 
Short side - - - - + 

 

Information ratio Currencies Equities Bonds STIR Commodities 
 0.23 0.12 0.42 0.83 0.67 
Return / 
maximum DD 

Currencies Equities Bonds STIR Commodities 

 0.09 0.04 0.22 0.26 0.36 
Return 
attribution 

Currencies Equities Bonds STIR Commodities 

Long side + + + + + 
Short side + - - - + 

 

Information ratio Currencies Equities Bonds STIR Commodities 
 0.33 0.40 0.61 0.99 0.82 
Return / 
maximum DD 

Currencies Equities Bonds STIR Commodities 

 0.18 0.20 0.35 0.44 0.41 
Return 
attribution 

Currencies Equities Bonds STIR Commodities 

Long side + + + + + 
Short side + + - - + 

 

Exhibit 3: Binary Signal

Exhibit 4: Steady Signal

Exhibit 5: Response Function Signal



14
Alternative Investment Analyst Review CTAs:  Which Trend is Your Friend? CTAs:  Which Trend is Your Friend?

What a CAIA Member Should Know What a CAIA Member Should Know

As regards the information ratio, the empirical com-
parison shows that the binary method and the response 
function signal produce comparable results, although 
the latter signal may produce slight outperformance. 
For virtually all asset classes, on the other hand, the 
steady signal produces the lowest return per unit of risk 
entered into. The steady signal only performs margin-
ally better than the binary method in the commodities 
asset class. These relationships can be attributed to the 
characteristics of the individual approaches. The essen-
tial difference between the three methods is explained 
by the conversion of trend strength into a trading po-
sition. With extreme signals, therefore, we can deduce 
from the results that the steady approach is likely to 
tend towards large positions that impact the risk/return 
ratio negatively in the event of trend reversals. Accord-
ingly, very pronounced trends seem to go hand-in-hand 
with disproportionately high risk. 

The ratio of annualized return to maximum drawdown 
may be regarded as a measurement of the signal’s sta-
bility. Based on this yardstick, the response function 
approach prevails over the other two methods across 
all asset classes. This leads one to conclude that a slow 
increase on the inception of a trend together with a 
continuous reduction as excessive trends emerge can 
evidently make a substantial contribution towards the 
stability of the trend-following process.

Finally, it is interesting to note that the long positions for 
all signal types deliver a positive contribution to return 
regardless of the asset class, whereas clear differences 
are evident in the case of short positions. The binary 
signal performs worst in this regard. Commodities are 
the only asset class where the binary signal can generate 
positive returns from short positions. By contrast, the 
steady signal even manages to produce a positive return 
on the currency side as well. In this case, the short side 
is understood as a position against the interest-rate ad-
vantage that is normally present in the currency pair. 
The best performance is achieved by the response func-
tion signal, which is able to produce a positive contribu-
tion to return on commodities, currencies, and equities. 
Interest-bearing bonds and STIRS are the only classes 
where it delivers a negative return.

5. Conclusions
In summary, we may state that the time-frame used for 
the measurement represents the first key parameter. It 
was also demonstrated that a conflict between the pre-

cision and the delay of a trend measurement is an in-
herent feature of momentum-oriented models. Once a 
trend has been measured, the next step is to assess its 
strength. As well as using the trend’s own history for 
this purpose, we can also correlate it with the trend of 
comparable time series. The information obtained from 
the trend measurement can be converted into a trading 
signal with the help of three functions, each of which 
displays different characteristics. 

All of the foregoing boils down to the conclusion that 
our – “Which trend is your friend?” – cannot be an-
swered solely on the basis of the data. Rather, we must 
first consider the various aspects in order to decide 
which method we regard as appropriate (in which envi-
ronment). The approach is not “method follows trend,” 
but “trend is defined by method.” The length of the 
measured trend, the way the signal is compared and, 
ultimately, the conversion of the signal into a position 
are key factors that determine the character of the trend 
sequence, and they can be used for various CTA clas-
sifications.

The first classification relates to the length of the mea-
sured trends. It defines whether the trends to be mea-
sured are short-term, medium-term, or long-term. Al-
though almost every manager uses a slightly different 
definition here, the rule of thumb for guidance purpos-
es is that short-term trends range from intraday to one 
week, medium-term trends refer to a timeframe of be-
tween one and about six months, while long-term trends 
continue for more than one year. The second classifica-
tion differentiates the method of trend comparison. The 
objective here is to ascertain whether the strength of the 
trend is calibrated in absolute terms, in relation to the 
history or on the basis of a cross-comparison. Finally, a 
distinction can be drawn according to whether a binary 
signal, a steady signal, or even a response function sig-
nal is used for the conversion into a trading position. 
These categories can be used to classify the majority of 
CTAs so that we can compare their performance more 
adequately.
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