Appendix A

Function Profiles

A function profile provides a similar style of information to a scattergram, except it
allows for greater depth of detail. Effectively, a function profile tests the value of some
variable at every observation, and tracks the change in another variable after a defined
period of time. It then plots a graph of one variable versus the other. The technique is
useful when the range of the variable being tested falls within reasonably fixed
boundaries. As an example, it would not be useful to examine a function profile of
trading volume, as the variable has too wide a range. However, it could be useful to
examine a function profile of the series created by dividing Volumet by Volumet-1, as this
has a smaller range, and a reasonably clear interpretation.
To allow for useful testing of the inputs to the technical neural network, the data sampled
covered the entire range of in-sample training data. This effectively allowed a preview of
whether the variable being supplied as an input to the technical neural network could be
expected to be useful or not, and it is essentially no different to scattergramming inputs to
assess causality. Like a scattergram, the interpretation of a function profile concerns the
pattern being visually established. For a function profile to be interpreted as being
significant, it must meet the same general criteria as a scattergram, namely, it must
display some significance pattern, and there must be a ‘reasonable’ number of data points
involved in the various significance areas of the pattern. These points are considered in
further detail, as the function profiles and their interpretations follow. Function profiles
were built for each technical category referred to in Table 2-1. A function profile extends
the ability provided by a scattergram, as it can effectively graph several output
timeframes at once. As the input timeframes for the neural network have already been
established, the same timeframes are used to calculate the returns spectrum which is
graphed as the outputs. To assess how the influence of the technical variables decay over
time, it was decided to produce the function profiles graphing gross returns to the
specified variables after 3 days, 6 days, 9 days, 12 days, and 15 days.
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To assess the significance of the function profile graphs, it is necessary to consider the
data that created them. The function profile graphs, and the data that created them are
supplied here for each technical variable assessed, and then the data is interpreted. In the
tables that follow, the following terms are used:

• the first line in each table, named ‘overall’, shows the total number of observations
made,

• ‘% Return’ is the average return over all observations,
• ‘%Obs’ is the percentage of observations that fell into this category,
• ‘Pct of Overall % Return’ is a simple metric which can be used to show whether a
given category row has outperformed or underperformed the average return over all
observations.
It is calculated as follows:
PctofOverall%Return =

100 × (CR − AVCR )
AVCR

where
CR = the % Return for the category row
AVCR = the % Return for the ‘overall’ row

Equation A-1 Formula for Pct of Overall Return

For a technical variable to be accepted as an input to the neural networks, the following
three requirements had to be met:
1. the function profile graph appeared to show some degree of significance (assessed with
respect to ‘Pct of Overall % Return’),
2. each category contributing to the significant area of the function profile had a
‘reasonable’ number of observations (assessed with respect to ‘%Obs’ column),
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3. the significant area of the function profile had a ‘reasonably’ consistent interpretation
in each of the five timeframes

A.1
Function Profile: Moving Average of Price Ratio
Support was found in Table 2-1 for the use of moving averages of price.

As the

timeframes to be used for the neural network have already been established as 3 days and
15 days, a function profile can be used to show whether moving averages of price might
prove useful to the neural network. Rather than allow the neural network access to the
actual moving average values of price, and to bound the ranges for the function profile,
the ratio of the two relevant price moving averages is tested, namely, SMA(close,3) /
SMA(close,15). The values of 3 and 15 are chosen to correspond with the previous
timeframes used to represent short-term and long-term horizons (see section 3.7.1.3).
This function profile is presented below.

Figure A-1 Function Profile of SMA(close,3) / SMA(close,15)
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Table A-1 through Table A-5 details the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.

Table A-1 3 day returns to the Moving Average of Price Ratio

Table A-2 6 day returns to the Moving Average of Price Ratio

Table A-3 9 day returns to the Moving Average of Price Ratio
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Table A-4 12 day returns to the Moving Average of Price Ratio

Table A-5 15 day returns to the Moving Average of Price Ratio
Whilst the function profile graph appears to show high returns from the left end of the
graph, decreasing to the right, the number of observations that support many of the
categories is too small for interest. However, the values for the Function Value labeled
1.00 (which encompasses the actual range 0.50 < Moving Average of Price Ratio <=
1.00), and the Function Value labeled 1.5 (which encompasses the actual range 1.00 <
Moving Average of Price Ratio <= 1.50) contain over 99.5% of the total observations.
These two categories are highlighted in each of the tables above. These two categories
have a consistent interpretation in each of the five timeframes, namely that the range 0.50
< Moving Average of Price Ratio <= 1.00 consistently outperforms the average of all
observations, whilst the range 1.00 < Moving Average of Price Ratio <= 1.50 consistently
underperforms the average of all observations.
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In summary, all three requirements for the inclusion of this technical variable, Moving
Average of Price Ratio have been met.
Thus, the Moving Average of Price Ratio is included as a valid neural network input.

A.2
Function Profile: ATR(3)
Support was found in Table 2-1 for the use of the technical variable Average True Range
(ATR).

As the timeframes to be used for the neural network have already been

established as 3 days and 15 days, a function profile can be used to show whether ATR(3)
might prove useful to the neural network. The function profile for ATR(3) is presented
below.

Figure A-2 Function Profile of ATR(3)
Table A-6 through Table A-10 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-6 3 day returns to ATR(3)

Table A-7 6 day returns to ATR(3)

Table A-8 9 day returns to ATR(3)
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Table A-9 12 day returns to ATR(3)

Table A-10 15 day returns to ATR(3)
Whilst the function profile graph appears to show mixed results, it is clear from
inspection of the tables that over 99.9% of data in all timeframes falls into Function
Value labeled 5.00 (which encompasses the actual range 0.00 < ATR(3) <= 5.00). It is
also clear that this range has exactly the same %return as the %return for the overall
observations, and it can be concluded that there is no benefit to be gained by including
this technical variable as an input to the neural network.
Thus, ATR(3) is rejected as a valid neural network input.

A.3
Function Profile: ATR(15)
Support was found in Table 2-1 for the use of the technical variable Average True Range
(ATR).

As the timeframes to be used for the neural network have already been

established as 3 days and 15 days, a function profile can be used to show whether
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ATR(15) might prove useful to the neural network. The function profile for ATR(15) is
presented below.

Figure A-3 Function Profile of ATR(15)

Table A-11 through Table A-15 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-11 3 day returns to ATR(15)

Table A-12 6 day returns to ATR(15)

Table A-13 9 day returns to ATR(15)

Table A-14 12 day returns to ATR(15)
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Table A-15 15 day returns to ATR(15)
Whilst the function profile graph appears to show higher returns for smaller values of
ATR(15), it is clear from inspection of the tables that over 99% of data in all timeframes
falls into Function Value labeled 2.00 (which encompasses the actual range 0.00 <
ATR(15) <= 2.00). It is also clear that this range has virtually the same %return as the
%return for the overall observations, and it can be concluded that there is no benefit to be
gained by including this technical variable as an input to the neural network.
Thus, ATR(15) is rejected as a valid neural network input.

A.4
Function Profile: The ratio ATR(3) / ATR(15)
Support was found in Table 2-1 for the use of the technical variable Average True Range
(ATR).

As the timeframes to be used for the neural network have already been

established as 3 days and 15 days, a function profile can be used to show whether the
ratio ATR(3) / ATR(15) might prove useful to the neural network. The function profile
for the ratio ATR(3) / ATR(15) is presented below.
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Figure A-4 Function Profile of the ratio ATR(3) / ATR(15)
Table A-16 through Table A-20 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-16 3 day returns to the ratio ATR(3) / ATR(15)

Table A-17 6 day returns to the ratio ATR(3) / ATR(15)
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Table A-18 9 day returns to the ratio ATR(3) / ATR(15)

Table A-19 12 day returns to the ratio ATR(3) / ATR(15)
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Table A-20 15 day returns to the ratio ATR(3) / ATR(15)
Whilst the function profile graph appears to show lower returns from the left end of the
graph, increasing to the right, the number of observations that support some of the
categories are too small for interest. However, there are a consistently high number of
observations in each of the rows highlighted.

These rows all have a consistent

interpretation in the range 0.50 < ratio ATR(3) / ATR(15) <= 2.5, namely, that increasing
values of this ratio are directly related to increasing %return in all timeframes. There
appears to be a significant exception concerning the very low values of this ratio, namely
the range 0.00 < ratio ATR(3) / ATR(15) <= 0.5, which also shows outperformance in all
timeframes.
In summary, all three requirements for the inclusion of this technical variable, ratio of
ATR(3) / ATR(15) have been met.
Thus, the ratio of ATR(3) / ATR(15) is included as a valid neural network input.

A.5
Function Profile: Moving Average of Volume Ratio
Support was found in Table 2-1 for the use of moving averages of volume. As the
timeframes to be used for the neural network have already been established as 3 days and
15 days, a function profile can be used to show whether these moving averages of volume
might prove useful to the neural network. Rather than allow the neural network access to
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the actual moving average values of volume, and to bound the ranges for the function
profile, the ratio of the two relevant volume moving averages is tested, namely,
SMA(volume,3) / SMA(volume,15). This function profile is presented below.

Figure A-5 Function Profile of SMA(volume,3) / SMA(volume,15)
Table A-21 through Table A-25 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-21 3 day returns to the Moving Average of Volume Ratio

Table A-22 6 day returns to the Moving Average of Volume Ratio
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Table A-23 9 day returns to the Moving Average of Volume Ratio

Table A-24 12 day returns to the Moving Average of Volume Ratio
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Table A-25 15 day returns to the Moving Average of Volume Ratio
The function profile graph appears to show lower returns from the left end of the graph,
increasing to the right, an observation that is reasonably consistent in all five timeframes.
As the highlighted area in each table contains over 99% of available observations, all
three requirements for the inclusion of this technical variable, the Moving Average of
Volume ratio have been met.
Thus, the Moving Average of Volume ratio is included as a valid neural network input.

A.6
Function Profile: ADX(3)
Support was found in Table 2-1 for the use of ADX (Average Directional Index). As the
timeframes to be used for the neural network have already been established as 3 days and
15 days, a function profile can be used to show whether ADX(3) might prove useful to
the neural network. This function profile is presented below.

238

Figure A-6 Function Profile of ADX(3)
Table A-26 through Table A-30 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-26 3 day returns to ADX(3)

Table A-27 6 day returns to ADX(3)
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Table A-28 9 day returns to ADX(3)

Table A-29 12 day returns to ADX(3)
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Table A-30 15 day returns to ADX(3)
The function profile graph appears to show a definite trend of increased returns with
increased values of the variable ADX(3), and the exception range 0.00 < ADX(3) <= 10
has too few observations for interest. However, the range 10.00 < ADX(3) <= 20 appears
to be associated with underperformance in the short term (3 and 6 days), then appears to
change to become associated with overperformance as the timeframe lengthens (9, 12 and
15 days).

However, the general trend of increasing ADX(3) being associated with

increasing returns is consistent over all timeframes, with the exception already noted.
As the highlighted area in each table contains over 99% of available observations, all
three requirements for the inclusion of this technical variable, ADX(3) have been met.
Thus, ADX(3) is included as a valid neural network input.

A.7
Function Profile: ADX(15)
Support was found in Table 2-1 for the use of ADX (Average Directional Index). As the
timeframes to be used for the neural network have already been established as 3 days and
15 days, a function profile can be used to show whether ADX(15) might prove useful to
the neural network. This function profile is presented below.
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Figure A-7 Function Profile of ADX(15)
Table A-31 through Table A-35 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-31 3 day returns to ADX(15)

Table A-32 6 day returns to ADX(15)

244

Table A-33 9 day returns to ADX(15)

Table A-34 12 day returns to ADX(15)
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Table A-35 15 day returns to ADX(15)
The function profile graph appears to show a definite trend of increased returns with
increased values of the variable ADX(15). The range 0.00 < ADX(15) <= 10 appears to
be associated with overperformance in all timeframes, and the trend of increasing values
of ADX(15) associated with increasing returns is reasonably consistent in all timeframes
in the ranges 10 < ADX(15) <= 60.
As the highlighted area in each table contains over 99% of available observations, all
three requirements for the inclusion of this technical variable, ADX(15) have been met.
Thus, ADX(15) is included as a valid neural network input.

A.8
Function Profile: ratio ADX(3) / ADX(15)
Support was found in Table 2-1 for the use of ADX (Average Directional Index). As the
timeframes to be used for the neural network have already been established as 3 days and
15 days, a function profile can be used to show whether the ratio of ADX(3) / ADX(15)
might prove useful to the neural network. This function profile is presented below.
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Figure A-8 Function Profile of ratio ADX(3) / ADX(15)
Table A-36 through Table A-40 detail the data that underlies this function profile. In
the tables, highlighting has been used to graphically separate outliers from ‘normal’ data.
All categories with less than 1% of total observations are deemed outliers.

Table A-36 3 day returns to ratio ADX(3) / ADX(15)
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Table A-37 6 day returns to ratio ADX(3) / ADX(15)

Table A-38 9 day returns to ratio ADX(3) / ADX(15)

Table A-39 12 day returns to ratio ADX(3) / ADX(15)
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Table A-40 15 day returns to ratio ADX(3) / ADX(15)
Whilst the function profile graph appears to show higher values of the ratio ADX(3) /
ADX(15) related to higher returns, it is clear from inspection of the tables that over 99%
of data in all timeframes falls into Function Value labeled 200.00 (which encompasses
the actual range 0.00 < ratio ADX(3) / ADX(15) <= 200.00). It is also clear that this
range has exactly the same %return as the %return for the overall observations, and it can
be concluded that there is no benefit to be gained by including this technical variable as
an input to the neural network.
Thus, the ratio ADX(3) / ADX(15) is rejected as a valid neural network input.

A.9
Function Profile: STOCHK(3)
Support was found in Table 2-1 for the use of StochK (Stochastic). As the timeframes to
be used for the neural network have already been established as 3 days and 15 days, a
function profile can be used to show whether STOCHK(3) might prove useful to the
neural network. This function profile is presented below.
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Figure A-9 Function Profile of StochK(3)
Table A-41 through Table A-45 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-41 3 day returns to StochK(3)

Table A-42 6 day returns to StochK(3)

Table A-43 9 day returns to StochK(3)
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Table A-44 12 day returns to StochK(3)

Table A-45 15 day returns to StochK(3)
The function profile graph appears to show high returns from the left end of the graph,
decreasing to the right. All observations are included within the highlighted area, and the
interpretation is consistent across all timeframes, namely, that increasing values of
StochK(3) relate to decreasing returns.
All three requirements for the inclusion of this technical variable, STOCHK(3) have been
met.
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Thus, STOCHK(3) is included as a valid neural network input.

A.10
Function Profile: STOCHK(15)
Support was found in Table 2-1 for the use of StochK (Stochastic). As the timeframes to
be used for the neural network have already been established as 3 days and 15 days, a
function profile can be used to show whether STOCHK(15) might prove useful to the
neural network. This function profile is presented below.

Figure A-10 Function Profile of StochK(15)
Table A-46 through Table A-50 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-46 3 day returns to StochK(15)

Table A-47 6 day returns to StochK(15)

Table A-48 9 day returns to StochK(15)
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Table A-49 12 day returns to StochK(15)

Table A-50 15 day returns to StochK(15)
The function profile graph appears to show high returns from the left end of the graph,
decreasing to the right. All observations are included within the highlighted area, and the
interpretation is consistent across all timeframes, namely, that increasing values of
StochK(15) relate to decreasing returns.
All three requirements for the inclusion of this technical variable, STOCHK(15) have
been met.
Thus, STOCHK(15) is included as a valid neural network input.

A.11
Function Profile: STOCHK(3) / STOCHK(15)
Support was found in Table 2-1 for the use of StochK (Stochastic). As the timeframes to
be used for the neural network have already been established as 3 days and 15 days, a
function profile can be used to show whether the ratio STOCHK(3) / STOCHK(15) might
prove useful to the neural network. This function profile is presented below.
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Figure A-11 Function Profile of StochK(3) / StochK(15)
Table A-51 through Table A-55 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.

Table A-51 3 day returns to StochK(3) / StochK(15)
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Table A-52 6 day returns to StochK(3) / StochK(15)

Table A-53 9 day returns to StochK(3) / StochK(15)

Table A-54 12 day returns to StochK(3) / StochK(15)
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Table A-55 15 day returns to StochK(3) / StochK(15)
The function profile graphs are consistent in all timeframes, and clearly indicate that
values of 0.00, that is, when the ratio could not be calculated, clearly show a tendency to
overperformance, whilst values in the range 0.00 < ratio StochK(3) / StochK(15) <= 200
clearly show a tendency towards underperformance.
All three requirements for the inclusion of this technical variable, the ratio STOCHK(3) /
STOCHK(15) have been met.
Thus, this ratio is included as a valid neural network input.

A.12
Function Profile: MOM(3)
Support was found in Table 2-1 for the use of momentum. As the timeframes to be used
for the neural network have already been established as 3 days and 15 days, a function
profile can be used to show whether momentum might prove useful to the neural
network. This function profile for 3 day momentum is presented below.
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Figure A-12 Function Profile of MOM(3)
Table A-56 through Table A-60 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.

Table A-56 3 day returns to MOM(3)
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Table A-57 6 day returns to MOM(3)

Table A-58 9 day returns to MOM(3)

Table A-59 12 day returns to MOM(3)
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Table A-60 15 day returns to MOM(3)
Whilst the function profile graph appears to show high returns from the left end of the
graph, decreasing to the right, the number of observations that support many of the
categories is too small for interest. However, the values for the category rows of 0.00 and
20.00 have large numbers of observations, and appear very promising. These areas are
highlighted in the tables above.

The majority of observations fall into these two

categories, and the data for all timeframes supports the conclusion that returns for the first
category outperforms the overall return for all observations, and the returns for the
second category underperforms the overall returns for all observations.
Thus, it is expected that the 3 day momentum will be useful to the neural network, as its
interpretation is consistent across all the timeframes shown.
Thus, this ratio is included as a valid neural network input.

A.13
Function Profile: MOM(15)
Support was found in Table 2-1 for the use of momentum. As the timeframes to be used
for the neural network have already been established as 3 days and 15 days, a function
profile can be used to show whether momentum might prove useful to the neural
network. This function profile for 15 day momentum is presented below.
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Figure A-13 Function Profile of MOM(15)

Table A-61 through Table A-65 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-61 3 day returns to MOM(15)

Table A-62 6 day returns to MOM(15)

Table A-63 9 day returns to MOM(15)
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Table A-64 12 day returns to MOM(15)

Table A-65 15 day returns to MOM(15)
Whilst the function profile graph appears to show higher returns from the left end of the
graph, decreasing to the right, the number of observations that support many of the
categories is too small for interest. However, the values for the category rows of 0.00 and
20.00 have large numbers of observations, and appear very promising. These areas are
highlighted in the tables above, and their interpretation is consistent with the previous
function profiles concerning MOM(3). The majority of observations fall into these two
categories, and the data for all timeframes supports the conclusion that returns for the first
category outperforms the overall return for all observations, and the returns for the
second category underperforms the overall returns for all observations.
Thus, it is expected that the 15 day momentum will be useful to the neural network, as its
interpretation is consistent across all the timeframes shown.
Thus, 15 day momentum is included as a valid neural network input.

A.14
Function Profile: MOM(3) / MOM(15)
Support was found in Table 2-1 for the use of momentum. As the timeframes to be used
for the neural network have already been established as 3 days and 15 days, a function
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profile can be used to show whether the ratio of MOM(3) to MOM(15) might prove
useful to the neural network. This function profile is presented below.

Figure A-14 Function Profile of ratio MOM(3) / MOM(15)
Table A-66 through Table A-70 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-66 3 day returns to ratio MOM(3) / MOM(15)

Table A-67 6 day returns to ratio MOM(3) / MOM(15)

Table A-68 9 day returns to ratio MOM(3) / MOM(15)

Table A-69 12 day returns to ratio MOM(3) / MOM(15)
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Table A-70 15 day returns to ratio MOM(3) / MOM(15)
This ratio supplements the basic information provided by MOM(3) and MOM(15), by
providing a way for the neural network to consider how changes in the short term
timeframe relate to changes in the longer term timeframe. The majority of observations
fall into two categories, and the data for all timeframes supports the conclusion that
returns for the first category underperforms the overall return for all observations, and the
returns for the second category overperforms the overall returns for all observations.
Thus, it is expected that the ratio of 3 day momentum to 15 day momentum will be useful
to the neural network, as its interpretation is consistent across all the timeframes shown.
Thus, this ratio is included as a valid neural network input.

A.15
Function Profile: RSI(3)
Support was found in Table 2-1 for the use of RSI (Relative Strength Index). As the
timeframes to be used for the neural network have already been established as 3 days and
15 days, a function profile can be used to show whether 3 day RSI might prove useful to
the neural network. This function profile for 3 day RSI is presented below.
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Figure A-15 Function Profile of RSI(3)
Table A-71 through Table A-75 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-71 3 day returns to RSI(3)

Table A-72 6 day returns to RSI(3)

Table A-73 9 day returns to RSI(3)

269

Table A-74 12 day returns to RSI(3)

Table A-75 15 day returns to RSI(3)
The function profile clearly shows higher returns associated with lower values of RSI(3),
and lower returns associated with higher values of RSI(3). With the exception of the zero
category, all other categories contain significant observations, and the interpretation is
consistent in all timeframes.
Thus, it is expected that RSI(3) will be useful to the neural network, as its interpretation
is consistent across all timeframes investigated.
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Thus, RSI(3) is included as a valid neural network input.

A.16
Function Profile: RSI(15)
Support was found in Table 2-1 for the use of RSI (Relative Strength Index). As the
timeframes to be used for the neural network have already been established as 3 days and
15 days, a function profile can be used to show whether 15 day RSI might prove useful to
the neural network. This function profile for 15 day RSI is presented below.

Figure A-16 Function Profile of RSI(15)
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Table A-76 through Table A-80 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.

Table A-76 3 day returns to RSI(15)
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Table A-77 6 day returns to RSI(15)

Table A-78 9 day returns to RSI(15)
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Table A-79 12 day returns to RSI(15)

Table A-80 15 day returns to RSI(15)
The function profile clearly shows higher returns associated with lower values of
RSI(15), and lower returns associated with higher values of RSI(15). There are more
outliers than in the case of RSI(3), however, this interpretation is consistent when outliers
are ignored.
Thus, it is expected that RSI(15) will be useful to the neural network, as its interpretation
is consistent across all timeframes investigated.
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Thus, RSI(15) is included as a valid neural network input.

A.17
Function Profile: RSI(3) / RSI(15)
Support was found in Table 2-1 for the use of RSI (Relative Strength Index). As the
timeframes to be used for the neural network have already been established as 3 days and
15 days, a function profile can be used to show whether the ratio of 3 day RSI to 15 day
RSI might prove useful to the neural network. This function profile for this is presented
below.

Figure A-17 Function Profile of ratio RSI(3) / RSI(15)
Table A-81 through Table A-85 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-81 3 day returns to ratio RSI(3) / RSI(15)

Table A-82 6 day returns to ratio RSI(3) / RSI(15)

Table A-83 9 day returns to ratio RSI(3) / RSI(15)
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Table A-84 12 day returns to ratio RSI(3) / RSI(15)

Table A-85 15 day returns to ratio RSI(3) / RSI(15)
In each of the timeframes, there are two categories which have significant numbers of
observations. The interpretation of these categories is consistent also, category 1.00
(containing 0 < RSI(3) / RSI(15) <= 1) is associated with overperformance, whilst
category 2.00 (containing 1 < RSI(3) / RSI(15) <= 2) is associated with
underperformance.
Thus, it is expected that RSI(3) / RSI(15) will be useful to the neural network, as its
interpretation is consistent across all timeframes investigated.
Thus, RSI(3) / RSI(15) is included as a valid neural network input.
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A.18
Function Profile: MACD(close)
Support was found in Table 2-1 for the use of MACD (Moving Average Convergence
and Divergence). The calculation of MACD does not allow for the input of parameter
lengths, rather its parameter lengths are predefined. For this reason, there are not two
different sizes of MACD or a ratio between those sizes to test. This function profile for
the standard MACD variable is presented below.

Figure A-18 Function Profile of MACD
Table A-86 through Table A-90 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-86 3 day returns to MACD

Table A-87 6 day returns to MACD

Table A-88 9 day returns to MACD
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Table A-89 12 day returns to MACD

Table A-90 15 day returns to MACD
The two categories of MACD which contain significant observations are consistent
across all timeframes. The interpretation of these categories are also consistent across all
timeframes, with the exception of the 15 days timeframe. In all other timeframes, the
category labeled 0.00 (which contains observations -5 < MACD <= 0) is associated with
overperformance, while the category labeled 5.00 (which includes observations 0 <
MACD <= 5) is associated with underperformance. This interpretation is only narrowly
reversed for the 15 day timeframe.
It is expected that MACD will be useful to the neural network. Thus, MACD is included
as a valid neural network input.
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A.19
Function Profile: Lowest Price Ratio
There was no specific support for this new ratio in any of the trading literature, and it was
created as a result of reviewing many published practitioner trading strategies. From
reviewing many trading articles, it was clear that most strategies appeared to focus on one
of two main approaches to picking stocks, namely dip-buying, or strength-buying.
Dip-buying strategies attempt to evaluate whether the price offered in the market for a
stock is abnormally low by some measure, and the structure of these strategies is to buy
the stock with a tight stop loss and a tight profit target, and await mean reversion. As an
example, a strategy might buy a stock if the price fell by more than a fixed number of
standard deviations of its normal daily trading range.
Strength-buying strategies attempt to capture price breakouts, which occur when the price
of a stock suddenly climbs. Often these strategies also use a way to determine what the
‘normal’ price of the stock is, and wait for a significant break upwards from that price.
Broadly, the structure of these strategies is to have a tight stop loss, and either a trailing
stop, or a stop based on volatility.
Logically, it seems plausible that stocks near their long-time low are probably best suited
for dip-buying, whilst stocks near their long-time high are probably best suited for
strength-buying.
For this reason, the two new variables ‘Lowest Price Ratio’ and ‘Highest Price Ratio’
were created. These are to allow the neural network to gauge the position of the current
price relative to its long-time high and low prices.
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Figure A-19 Function Profile of the Lowest Price Ratio
Table A-91 through Table A-95 detail the data that underlies this function profile. In the
tables, highlighting has been used to graphically separate outliers from ‘normal’ data. All
categories with less than 1% of total observations are deemed outliers.
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Table A-91 3 day returns to the Lowest Price Ratio

Table A-92 6 day returns to the Lowest Price Ratio

Table A-93 9 day returns to the Lowest Price Ratio
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Table A-94 12 day returns to the Lowest Price Ratio

Table A-95 15 day returns to the Lowest Price Ratio
All categories contain significant observations, and the same general trend is evident in
all

timeframes,

although

the

exact

cutoffs

between

underperformance

and

overperformance vary between timeframes. In general, however, there is a trend of lower
values of the Lowest Price Ratio being associated with overperformance, and higher
values being associated with underperformance.
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In accordance with the general trend observed above, is expected that lowest price ratio
will be useful to the neural network. Thus, lowest price ratio is included as a valid neural
network input.

A.20
Function Profile: Highest Price Ratio
The full explanation behind the creation of this new technical variable is explained in
section A.19 The function profile of the Highest Price Ratio is presented below.

Figure A-20 Function Profile of the Highest Price Ratio
Table A-96 through Table A-100 detail the data that underlies this function profile. In
the tables, highlighting has been used to graphically separate outliers from ‘normal’ data.
All categories with less than 1% of total observations are deemed outliers.

285

Table A-96 3 day returns to the Highest Price Ratio

Table A-97 6 day returns to the Highest Price Ratio
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Table A-98 9 day returns to the Highest Price Ratio

Table A-99 12 day returns to the Highest Price Ratio
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Table A-100 15 day returns to the Highest Price Ratio
All categories contain significant observations, and the same trend is evident in all
timeframes. Lower values of the Highest Price Ratio are related to overperformance, and
higher values of the Highest Price Ratio are related to underperformance, with the actual
cutoff category separating underperformance and overperformance being the category
labeled 0.5 in all timeframes.
It is expected that highest price ratio will be useful to the neural network. Thus, highest
price ratio is included as a valid neural network input.
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