
Fig. 4. MetaTrader 4 GUI for new indicators. Top window: Euro-USD exchange rate signal for
1 hour sampled data (blue) and averaged data (red); Centre window: first (red) and second
(cyan) gradients of the moving average for (N, M, K, T) = (512, 10, 100, 0). Bottom window:
qj (cyan) and moving average of qj (Green).

6.2 Fundamental Observations
The gradient of 〈qj〉i denoted by 〈qj〉′i provides an assessment of the point in time at which
a trend is likely to occur, in particular, the points in time at which 〈qj〉′i crosses zero. The
principal characteristic is compounded in the following observation:

〈qj〉′i > 0 tends to correlates with an upward trend
〈qj〉′i < 0 tends correlates with a downward trend

where a change in the polarity of 〈qj〉′i < 0 indicates a change in the trend subject to a given
tolerance T. A tolerance zone is therefore established | 〈qj〉′i |∈ T such that if the signal
〈qj〉′i > 0 enters the tolerance zone, then a bar is plotted indicating the end of an upward
trend and if 〈qj〉′i < 0 enters the tolerance zone then a bar is plotted indicating the end of a
downward trend.
The term ‘tends’ used above depends on the data and the parameter settings used to process
it, in particular, the length of the look-back window used to compute qj and the size of the win-
dow used to compute the moving average. In other words the correlations that are observed
are not perfect in all cases and the algorithm therefore needs to be optimised by back-testing
and live trading.



Fig. 5. MetaTrader 4 GUI for new indicators. Top window: Euro-USD exchange rate signal for
1 minute sampled data (blue) and averaged data (red); Centre window: first (red) and second
(cyan) gradients of the moving average for (N, M, K, T) = (512, 10, 100, 0). Bottom window:
qj (cyan) and moving average of qj (Green).

The second gradient is computed to provide an estimate of the ‘acceleration’ associated with
the moving average characteristics of qj denoted by 〈qj〉′′i . This parameter tends to correlate
with the direction of the trends that occur and therefore provides another indication of the
direction in which the markets are moving (the position in time at which the second gradient
changes direction occurs at the same point in time at which the first gradient passes through
zero). Both the first and second gradients are filtered using a moving average filter to provide
a smooth signal.

6.3 Examples Results
Figure 4 shows an example of the MetaTrader GUI with the new indicators included operating
on the signal for the Euro-USD exchange rate with 1 hour sampled data. The vertical bars
clearly indicate the change in a trend for the window of data provided in this example. The
parameters settings (N, M, K, T) for this example are (512, 10, 100, 0). Figure 5 shows a sample
of results for the Euro-USD exchange rate for 1 minute sampled data with parameter settings
using the same parameter settings In each case, a change in the gradient tends to correlates
with a change in the trend of the time series in a way that is reproducible at all scales.
Figure 6 shows examples of Cumulative Profit Reports using the ‘q-algorithm’ based on trad-
ing with four different currencies. The profit margins range from 50%-140% which provides



Fig. 6. Example of back-testing the ‘q-algorithm’. The plots show Cumulative Profit Re-
ports for four different currency pairs working with 1 hour sampled data from 1/1/2009 -
12/31/2009. Top-left: Euro-USD; Top-right: GGP-JPY; Bottom-left: USD-CAD; Bottom-right:
UDSJPY.

evidence for the efficiency of the algorithm based on back-testing examples of this type un-
dertaken to date.

7. Discussion

For Forex data q(t) varies between 1 and 2 as does γ for q in this range since γ−1(t) = q(t)/2.
As the value of q increases, the Lévy index decreases and the tail of the data therefore gets
longer. Thus as q(t) increases, so does the likelihood of a trend occurring. In this sense, q(t)
provides a measure on the behaviour of an economic time series in terms of a trend (up or
down) or otherwise. By applying a moving average filter to q(t) to smooth the data, we ob-
tained a signal 〈q(t)〉(τ) that provides an indication of whether a trend is occurring in the
data over a user defined window (the period). This observation reflects a result that is a fun-
damental kernel of the Fractal Market Hypothesis, namely, that a change in the Lévy index
precedes a change in the financial signal from which the index has been computed (from past
data). In order to observe this effect more clearly, the gradient 〈q(t)〉′(τ) is taken. This pro-
vides the user with a clear indication of a future trend based on the following observation: if
〈q(t)〉′(τ) > 0, the trend is positive; if 〈q(t)〉′(τ) < 0, the trend is negative; if 〈q(t)〉′(τ) passes
through zero a change in the trend may occur. By establishing a tolerance zone associated
with a polarity change in 〈q(t)〉′(τ), the importance of any indication of a change of trend can



be regulated in order to optimise a buy or sell order. This is the principle basis and rationale
for the ‘q-algorithmŠ.

8. Conclusion

The Fractal Market Hypothesis has many conceptual and quantitative advantages over the
Efficient Market Hypothesis for modelling and analysing financial data. One of the most
important points is that the Fractal Market Hypothesis is consistent with an economic time
series that include long tails in which rare but extreme events may occur and, more commonly,
trends evolve. In this paper we have focused on the use of the Hypothesis for modelling Forex
data and have shown that by computing the Hurst exponent, an algorithm can be designed
that appears to accurately predict the upward and downward trends in Forex data over a
range of scales subject to appropriate parameter settings and tolerances. The optimisation of
these parameters can be undertaken using a range of back-testing trials to develop a strategy
for optimising the profitability of Forex trading. In the trials undertaken to date, the system
can generate a profitable portfolio over a range of currency exchange rates involving hundreds
of Pips3 and over a range of scales providing the data is consistent and not subject to market
shocks generated by entirely unpredictable effects that have a major impact on the markets.
This result must be considered in the context that the Forex markets are noisy, especially over
smaller time scales, and that the behaviour of these markets can, from time to time, yield
a minimal change of Pips when 〈q(t)〉′(τ) is within the tolerance zone establish for a given
currency pair exchange rate.
The use of the indicators discussed in this paper for Forex trading is an example of a num-
ber of intensive applications and services being developed for financial time series analysis
and forecasting. MetaTrader 4 is just one of a range of financial risk management systems
that are being used by the wider community for de-centralised market trading, a trend that
is set to increase throughout the financial services sector given the current economic environ-
ment. The current version of MetaTrader 4 described in this paper is undergoing continuous
improvements and assessment, details of which can be obtained from TradersNow.com.
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