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Abstract 

Results  of non-classical  processing  of the modern exchange  time-series  using  

SG-filters are developed by the author and presented in this study.  Specific quasi-regular shapes 

of oscillations of the price were discovered. The random-regular dynamic pricing model is 

proposed, as well as a particular solution for the determination of the preferential direction 

of price changes. Price Flow Theory is formulated and four SG-Laws are introduced to this 

theory. SG-indicator for Metatrader-4 was developed and implemented. 
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Symbols and terminology 

m1, H4, D1 - symbols of scales: 1 minute, 4 hour and 1 day respectively. 

“SG-analysis" - a technique for the time series analysis. 

“SG-indicator” – an algorithm for calculations and drawing lines of the “SG-analysis" on the 

chart in real time. This program is implemented for MT4 and may be applicable 

to any modern graphics platform. 

"TA" - Technical Analysis. 

 

Most data for demonstration of the Price Flow Theory applications are taken from the currency 

market because Forex has all the properties of the exchange, the software for it is advanced and 

easy to use, and all the data are publicly available. Specificity of the other markets will be briefly 

discussed at the end. All figures are built in the platform MT4, openly distributed by MetaQuotes 

Software Corp [1]. The program "SG-indicator» is coded in MetaQuotes Language [1]; and is the 

property of partnership “Alexander Yemelyanov & Sergei Gladyshev”. 
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Of the entire arsenal of Technical Analysis only standard bars and simple moving averages are 

used for constructing graphs (the Volume is not used and is shown for reference). All lines are 

calculated and drawn by program "SG-Indicator".  

All examples of the Theory are representative and can be reproduced for different currency pairs 

and time.   

 

I. Introduction 

 

In the modern financial science there are several different approaches to the presentation of the 

exchange time-series which determine a choice of the processing. 

 

According to the first approach the exchange time-series data are the measurements of a regular 

process, performed with errors. These data do not contain all the information about the process, 

i.e. these are noisy and incomplete measurements of an originally fairly smooth process. These 

series can be processed by well-known and developed Digital Signal Processing techniques [2]. 

These techniques include the Fourier series decomposition, the filtering of all kinds, wavelet 

decomposition, and even Kalman filter [3], specially designed for optimal recovery of highly 

distorted and noisy signals. 

 

In the second approach exchange time-series are presented as a realization of random consecutive 

events; there each subsequent value is a function of the previous ones. The most 

popular description for such a process is a Markov chain with memory.  The assumption 

that there is a memory function that can be expressed as weight ratios is very important in this 

approach. Accordingly, the processing here is the identification of the memory function and 

the calculation of the forecast. 

 

In the third approach exchange series are a set of random variables, obtained by adding to 

the previous value a random variable distributed according to some well-known statistical 

law (for example, normal distribution). In this case, the data can be processed in the same way as 

in the first approach as described above, and the whole arsenal of statistics can be applied (for 

example, calculation of the mean value and standard deviation as two parameters of state). The 

most famous example is Bollinger Bands [5]. 

 

In the fourth approach it is assumed that the exchange time-series is a record of the parameters of 

a natural process, described by Chaos Theory [4], which prescribes an appearance of self-

similar structures (fractals) on different time scales. Accordingly, processing of the series in this 

case is an attempt to find fractals and to predict the appearance of the structures of already known 

forms. 

 

This paper proposes a absolutely different approach. According to this approach series of 

exchange reflects the measured value (price), initially containing the natural uncertainty. It can be 

characterized by the median value and the limits (range). Measurements of this value are highly 

accurate and complete, i.e. not distorted by errors or by noise. In this approach, the changes of 

boundaries over time determine the dynamics of price changes; and a record of this effect in time 

makes the form of the channel (Figure 1.1). 
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Figure 1.1.  The scheme of the channel while recording changes of the measured value by the 

slow and linear displacement of the range without changing the width. The result is 

a linear, filled channel. 

 

It is also assumed that the channel walls are not rigid and may be permeable,  

usually for a short time and especially under strong external influences (Figure 1.2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2. Real channel is characterized by the walls described by a piecewise linear function; by 

the slope of the center line; by variability of the width and by penetration of some measured 

values through the channel walls (marked by arrows). 

  

In general, the change of the price looks like it is randomly directed. This is similar to the 

Brownian random walk inside a channel which changes its position and characteristics by 

external influences. The price itself is a rare subject to perturbations, and channel walls are often 

subject to influences (Figure 1.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.3. External influence has bigger impact on the channel than on the price. There was no 

channel turn due to the strong influence, but it was a turn as a result of consistent "pressure". 

 

Thus, the proposed approach differs from the above well-known approaches in several critical 

points. In this approach the exchange time-series are not strictly defined, they are well measured, 

do not represent a chain with a memory, and are not caused by chaotic changes.  

 



4 

 

In this paper the capabilities of the new approach to present exchange time-series as a flow is 

described and the possibilities of the processing allowing identification of unique regularities are 

discussed. 

The developed methods permit answering the question about the preferential direction of the price 

dynamics at the current moment. The following publications will show that this approach allows 

building an effective management system (and is opposed to the prejudice that effective 

management must correctly predict the next move). 

 

II. Multi-channel adaptive dynamic analytical filter SG  

SG-Filter is a configurable, based on fuzzy logic, filter, which detects 2, 3 or more channels (in 

the simplest case – 2, external and internal) in the analyzed process. Analyzing those channels 

together allows us to determine the preferential direction of a change or time zones lacking the 

change, as well as to calculate quantitative characteristics of a channel, such as duration, rate of 

change, width, and their combinations. In the SG-Filter (Figure 2.1.1) the whole times series is 

presented as a set of centerline, piecewise linear function, and the width of the channel. 

 

Traditional method of the least squares and calculations of standard deviations were not used in 

this transformation. Moreover, the avoidance of an application of the standard techniques of 

the statistical analysis is the advantage and uniqueness of the proposed method. 

 

 

 

 

Figure 2.1.1. Two-channel SG-Filter (inner channel is represented by only the middle line to 

highlight the shape of the external channel). As a result of the application of the SG-

Filter changes in the average price can be described by a piecewise linear function, and the 

change of the price as a whole - by a set of the centerline and the width of the 

channel (two smooth functions). None of these functions is random. The change in the "sign of a 

channel” is shown below. 

 

The middle line of the internal channel shows the presence or the absence of the "structure" - 

significant oscillations inside the outer channel. 
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Figure.2.1.2. Two-channel SG-Filter clearly shows the inner channel. Three displayed areas are: 

well allocated area without internal structure, area with the presence of an oscillation 

structure and area where all the price changes are described by an internal channel. Signs of 

both channels are shown below. 

 

SG filter is not a classical frequency filter, it has no z-transformation and it does not explicitly 

apply the modern apparatus of DSP (Digital Signal Processing). However, some analogies with 

DSP are possible. For example, one can imagine a spectrum of 'quality', although the construction 

of this kind will be vague and tentative. 

 

Application of SG-filter allows to detect oscillations with higher quality in the time-

series (more detail about the quality see in Section 3). Quality is the ratio of 

the length (amplitude) to the width. Quasi-harmonic oscillations at different time scales may have 

a similar shape, which allows us to explain the fractal effects in exchange time-series without 

invoking Chaos Theory. This, in turn, suggests a more mechanistic process of price 

formation than generally assumed (Figure 2.2). 

 

 
 

Fig.2.2. Double-channel SG-filter with different parameters was applied to the same data. The 

5th row in the columns specifies an average quality. Formally, the best quality in internal and 

external channels is achieved at the scale D1 and H8 (top left chart), but the lower left chart (D1 

& H4) looks better for understanding. It shows how fluctuations in the H4 form a channel D1 

or vice versa, how D1-channel limits the amplitude of fluctuations in the H4. The green 

line highlights the Zigzag of the inner channel. 

 

With SG-filter it is also possible to study ultra-short oscillations, with the period of 1-1.5; for 

example, to explore what is happening in the market before expected and unexpected "disasters", 

planned out strong news (Figure 2.3.1.) as well as  occasional strong news (Figure 2.3.2). 
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Fig. 2.3.1. The market's reaction to the planned big news. The announcement of the interest 

rate at the FOMC meeting. As a result there is a sharp increase in a volume and change in the rate 

of change. 

 

 

 

 

 

 

Fig. 2.3.2. Market reaction to unexpected news. Slow growth of volumes and a gradual change 

in the rate of change. 

 

Application of the SG-filter is sufficient for the analysis of the exchange processes. Due to the 

simplicity and clarity, SG-indicator can easily replace all the existing resources of Technical 

Analysis. As opposed to most indicators, which are indirect and do not measure the 

studied variables, SG-indicator is a direct measuring instrument.   

 

Although SG-filters and SG-indicator by themselves do not generate signals of the transactions on 

the exchange, they can be used to construct adaptive trading systems that are quite different 

from the existing ones. Practical application of the SG-analysis and construction of trading 

systems based on application of the SG-filter will be discussed in future publications. 

 

Data connectivity  

SG-filter can be applied to the analyses of any of the processes described by the principle of 

connectivity (coupling, chain link) of intervals: 

x (i +1) = x (i) + d (i), where d (i) is a finite value, which varies in a way that at any given time 

for the majority of scales of data grouping the following condition, max (i +1) > min (i) or min (i 

+1) <max (i), is true (the effect of overlapping bars) (Figure 2.3). The second requirement is a 

saturation (completeness) of the measurements; i.e. if the value has a natural range, then we 

should have enough information about it. 
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Fig. 2.3. Coupling price intervals. Almost all of the neighboring bars have a common 

(overlapping) area of the ordinate. 

 

An important consequence of the connectivity properties applied to any scale of the analysis is 

summarized in the Theorem SG or The Connectivity Theorem:  

“any increase in the thickness of the channel is due to the increase in the amplitude of oscillations 

on a smaller scale (internal channel)”. 

 

III. Quantitative values that can be measured in the SG-analysis 

 

All measurements are based on the basic fundamentals of plane geometry and physics in 

the linear approach. 

 

1). The width of the channel is a "natural" range of variation, estimated by one of two methods 

(Figure 3.1). 

 

 

 

Fig. 3.1. Measurement of the channel width. Right: the direct method, the width of the channel, 

constructed by SG-indicator. Left: a method of restoring the channel by tangents. Both methods 

are different assessments of the natural range. In rare cases, the discrepancy between the two 

methods might be considerable; this usually occurs during turns. 

 

2). Rate of change.  This is a slope of the channel median, represented by a straight line. It is 

expressed by a percent per interval (Figure 3.2). 
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Figure 3.2. The basics of calculations. Each part of Zigzag (piece-wise linear representation) can 

be characterized by normal speed: dY / dX (1) = Y '(a) = (Y2-Y1) / (X2-X1), etc. It is easy to 

see that Y '(1) ~ Y' (3) and Y '(5) <Y' (3), which indicates a change in the nature of the 

oscillations after the point (4,4). Moreover, the condition Y '(5) <Y' (3) is satisfied for all points 

of the region between the 5th to 6th pivot points (6
th

 point is not shown). To compare the rate of 

change for other instruments or for another time for the same instrument, Y is usually expressed 

in relative units (RU), and X is measured at a number of intervals. 

 

3). Amplitude – the "length" of the median from one extreme to another (Figure 3.2).   

In the SG-analysis the "length" is the difference of the ordinates (Y2-Y1). 

 

4). Discrete phase has values -1, <-1, 0,> 0, and 1, where at least two of the values are 

logical variables. For example, in Fig.3.2 after the 5th point, where turning up has been already 

confirmed, and until the next turn down the phase is larger than -1. It is logical to assume that 

after several intervals the phase can be greater than 0, but only after the turn down is confirmed 

one can state this with confidence. In spite of the vagueness of the definitions we can use 

this convenient concept to understand what is happening at this particular moment and estimate 

the probability of the event. 

 

5). The quasi-period is the number of intervals between neighboring minima or maxima. For 

example, in Fig. 3.2 these are X3 - X1, X4 - X2, X5 - X3.  In this 

particular case, all differences are fairly close. 

 

6). The channel filling is the ratio of the lengths of the bars within the channel to the sum of the 

widths of the channel for a certain number of intervals (Figure 3.3). 
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Fig. 3.3. The calculation of the channel filling. For the area between lines “A” and “B” all the 

values for the height of all bars that lie within the channel (highlighted in purple) should be 

summarized and divided by the sum of the widths of the channel between the lines. In 

integral form it will be close to the area of the inner channel, which lies within the outer channel, 

divided by the square inside of the external channel, counted between lines A and B respectively. 

The differences in space are zones 1-3 (empty areas within the outer channel). Zone 4 (zone of 

internal channel outside external one) drops out of the calculations. For this example the filling is 

about 50%. 

 

7). Line Reliability is the ratio of the square from the line to the outer edge of the channel to the 

channel area under/above the curve (Figure 3.4). 

Usually it refers to any line that may be drawn in order to highlight the model. Calculation of 

reliability of all lines of the model, including zigzag, can be used in assessing the reliability of the 

model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.4. If the sum of the lengths (heights) of shaded bars is K, and the sum of "Lynn bars" in 

the numbered area is A, then the reliability is calculated as A / (K + A) and always is less than 

1. In the above examples, the reliability of line “1” is ~0.8 and it is ~ 0.6 for line “2”. The 

higher is the reliability of the line the higher is the chance that it is a good estimation of the 

true channel, and visa versa. When the Zigzag line is losing its reliability it usually means that the 

channel is changing a speed (curves). 
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8). The Average Quality of the channel is the ratio of the sum of the amplitudes for three half-

periods of the oscillation to the average width during the same time interval (Figure 3.5). It is a 

very important integral measure of the "strength" of the process (by analogy with signal/noise), 

regardless of the nature of changes. Fluctuations are taken into account as well as directional 

movement. In contrast to the standard TA, the number of intervals is not specified as a parameter 

and is calculated during the processing. Thus the Average Quality is a function of the analysis 

scale and the current time only. By the analogy with the average quality, local quality can be 

calculated and may be very useful for the analysis. 

 

 

 

 

 

Fig. 3.5. Average Quality (Average Quality = AQ) is calculated as the sum of the amplitudes (the 

second option Figure 3.2) divided by the average width of the channel for the same number of 

intervals. In these examples, the quality at the end of the pink line is about 3, and at the end of a 

fat green line it is greater than 5. Since the local quality (LQ) is obviously connected with the 

local rate of change, the LQ at the last point is clearly larger than the LQ at the end of the 

pink line. 

 

The "Quality" characteristic was specifically developed for conformity between calculations 

and clear visualization, as shown at Fig. 3.6. 

 

 

 

Fig. 3.6. High Average Quality is a parameter reflecting good visual quality of images. Compare 

the picture quality of the lines shown in different colors. Of course, the dark green line looks 

better and smoother. 
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9). Acceleration can be calculated, as in the example of  “the fan” configuration (Section 6, Fig. 

6.5.4). Using SG-indicator, the "Velocity field", it can be studied as it is usually done in 

mechanics. 

 

In general, the SG-indicator permits measuring key process parameters, as is customary in 

physics, but not making any predictions about the future, or assessing the prospect of the 

undisturbed process. 

IV. The basics of the Exchange Price Model, the Price Flow Theory and the SG-laws 

 

1. Due to the high liquidity of the exchange instrument provided by a large number of participants 

in the exchange, the price tends to be in a specific state of equilibrium. 

 

2. Given enough time and without changing the external conditions the probability 

distribution of prices within the range tends to be uniform. 

 

3. Price varies within a range with constant properties, and changes in external 

conditions change such property of the range like width, rigidity, direction of movement et al. 

 

4. The price of the liquid instrument has the property of "connectivity" (see Section 2). 

 

These postulates are true always and at any scale, but with varying degree of accuracy. According 

to these statements the change in the price can be successfully described by three major 

components: the random fluctuations, non-rigid channel, and external 

disturbances (random fluctuations in the non-rigid channel that is subjected to external 

influences). 

 

Thus in this model the change in the price resembles phenomenon of a liquid flow on a 

surface relief: the price is flowing like a stream of water through the existing channel of the river, 

sometimes filling it, sometimes flowing only in the central part. 

 

The Price Flow Theory is based on the following "SG Laws”. 

  

1st SG Law: 

Boundaries of the channel are not rigid. Under strong influences the price may go beyond 

their limits (the so-called outbreaks). Price always returns to the original channel after the 

outbreak, but the channel may be changed as a result of or/and during the influence. 

 

This is due to the fact that the  physical  boundaries are  the  aggregate   quoted  

areas of the main market participants, which are dynamically managed and, 

therefore, have elasticity. 

 

2nd SG Law: 

Price tends to fill the channel with low Average Quality and does not fill the channel with high 

Average Quality. 

 

This is mainly due to the varying rate of change of range in channels with different qualities. 

 

 

3rd SG Law: 

An increase of the scale of the analysis decreases the average quality of the channels. In a more 

general form: variations at different time scales have a different Average Quality.  

 

This is due to the presence of anomalies, monotone or high quality fluctuations  

on smaller time scales with the amplitude of a bigger scale. In practice the increase in the 

Average Quality on minute scales is limited by the influence of the spread. 
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4th SG Law: 

In a system with variable intrinsic properties the anomalous processes can 

be either suppressed or amplified. In both cases, the anomalies last longer than the time of their 

identification.  

 

This is mainly due to the fact that the system itself must first "identify" what is happening prior to 

a response, either to agree (to support and strengthen) or to disagree (to suppress). 

 

 

 

 

V. The basics of SG-analysis 

 

The simplest SG-filter builds 2 channels, which, in the Market Model are considered as the 

assessment of the borders of 2 scales (Figure 5.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5.1.1 - 3. Shows step by step application of SG-filters with different depths of the analysis to 

the original data. Raw data are shown at the first graph. Boundaries of the internal channel only 

emphasize oscillations of the external channel (second graph). A channel structure in the form of 

an oscillation of the internal channel is also shown. In the third graph a zigzag is superposed on 
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both channels, emphasizing a complete coincidence of periods, phases and amplitudes of the two 

scales in area A, and an amplitude burst, followed by a decay in the internal scale in the zone B. 

 

SG-indicator moves bars (especially Japanese Candles) "to the background" and underscores the 

oscillatory nature of the process of price changes in the geometric representation. Using two well-

chosen channels we can clearly detect oscillations and identify areas with different conditions. 

This allows us to describe the observed processes by simple graphical, geometric and physical 

models. 

 

The slope of the channel walls can determine the direction of the channel. SG-indicator calculates 

three values: -2, 0 and 2, displayed in a graph at the bottom, and also in the table in the upper-

right corner these values are in the third row. The TrueZigZag can be drawn through pivot points 

of the channel median line.  The average velocity of the channel can be measured by the slope of 

the median line 

 

 The basic configurations of the SG-analysis: increase and decrease in the amplitude of the 

oscillations can be defined using tangents to the channel median line (Figure 5.3). 

They are “the basic configurations” because all other configurations consist of their combinations. 

Indeed, the amplitude can either increase or decrease, as the probability of oscillations with 

constant amplitude is very small and clearly contrary to the nature of the market. 

 

 

 

 

Fig. 5.2. Basic configurations: decreasing (rose line) and increasing (green line) amplitude. 

 

A SuperZigZag can be constructed using the points of the median slope change. It is a line that is 

always running within the channel. It looks nicely, but does not make much practical sense. 

However SuperZigZag has a much higher reliability (Figure.5.3). 
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Fig. 5.3. An example of SuperZigZag and tangents is shown. In this particular case tangents are 

almost the same for both internal and external channels. 

 

The study of numerous realizations of the exchange processes shows that usually a better ratio of 

scales is between the outer and inner channels 3-4. There are situations, in which this ratio may be 

up to 6, but should not be less than 2.5 (Figure 5.4). 

 

 

 

Fig. 5.4. Comparison of different internal channels for the same external H6:  from H4 (top 

left) to H1 (bottom right). Accordingly, the scales ratio varies from 1.5:1 to 6:1. 

 

The best channel is the one that shows all the important characteristics of the process with the 

minimum of information (principle of necessity and sufficiency). For example, in Figure 5.4 the 

process at the scale H6 has the following useful information: "make U-turn down" on the left and 

"make U-turn up from the bottom" on the right. If we look at the same time period through the 

"prism of H1”, we can see a lot of information about the turns (about 30) and almost completely 

lose information about two u-turns at scale H6. On the other hand, the analysis at scale H1 allows 

us to conclude that the direction of H6 at a given time is determined with big uncertainty, 

primarily due to an increase in the amplitude of H1. 

 

Filling the channel by standard bars may be different. Of course, the smallest filling occurs at a 

high rate of change, and the greatest - at the moments of stagnation and reversal. Thus the channel 
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filling is connected with the average quality (Figure 5.5.1).  Different ways of constructing the 

channels producing different values of the ratio of "filling-quality” are shown in the remaining 

figures 5.5. 

 

 

 

Fig. 5.5.1-4. Ratio of "filling-quality" for different scales of the analysis at a constant parameter 

of the channel. The channels filling on the scales from D7 to H1 for chosen conditions are giving 

an averaging parameter = 1, i.e. the channel scale and the time scale of the analysis are the same. 

It is evident that the filling is high for all time scales. It can be seen in each chart that the blank 

areas are really rear. 

 

 

 

Fig. 5.5.5-8. Ratio of "filling-quality" for different channel scales at a constant  

analysis scale equal to D7 (week) is presented. The channel filling is close to 100% on a 

scale equal to the bar’s scale (upper left panel) and gradually decreases with increasing the size of 

the channel (from D7 to D28 = week - month). This, of course, diminishes the quality: the 

amplitude remains approximately the same as the channel width is increased by an increase of the 

grouping parameter. 
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Fig. 5.5.9-12. Ratio of "filling-quality" for different channel scales at a constant  analysis scale, 

M5. It is noticeable that the average quality (5th row in the table on the graph) does not 

necessarily decrease with increasing the scale by grouping: the amplitude of oscillations can 

greatly increase and enhance the quality. For example, the average quality is during the transition 

from M15 to M30, both of which are built on the base of M5 (the coefficients of grouping are 3 

and 6, respectively). 

 

 

 

Fig. 5.5.13-16. The same scales as in the previous figure, only the parameters are obtained with 

grouping = 1, i.e. based on an appropriate scale bar. It is evident that the quality and the width of 

the channel (5th and 4th rows in the table on the graph) do not depend on the method of 

construction, but filling  depends very strongly. 

 

Well-chosen channels allow better filtering the random component of the process and "high 

frequency" oscillations, i.e. present a clearer picture and accordingly increase the depth of the 

analysis. Thus, they can be easily identified as a well-known standard configuration of the 

classical TA, e.g. "head & shoulders", and new ones, such as considered further, "Crane", "barrel" 

or " proboscis", "springboard" (Figure 5.6.1-3). 
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In most configurations the major and determining parameter is not a form (the ratio between the 

coordinates of turning points) but the rate of change after each point. 

Even for well-known patterns a new interpretation may be obtained; and we can analyze their 

physical meaning. 

 

As a part of a long movement in one direction (so-called "trend"), one can analyze the sequence 

of linear segments of velocities (vectors) in the same direction on the internal scale and thus can 

estimate the acceleration on the outer channel.  An amazing configuration of "fan" may be often 

observed (see Figure 5.6.4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5.6.1-4. Configuration "springboard": instead of the process with increasing amplitude and of 

the bisector down, a reflection from the "random" wall and a dramatic increase in speed and 

amplitude are observed. Configuration "proboscis": slow process of low quality (bright elliptical 

zone on the chart) is followed by the flow with a high quality and speed. "Crane": instead of 

going up with a dramatic increase in amplitude, the process turns down with the breakout of the 

previous channel. "Fan" - inside the process of moving up, three consecutive sections "1-3" have 

successively decreasing rate (see Figure 5.6.4). 

 

 

VI. The elementary graphic models, their disturbances and anomalies  

(Advanced Data Analysis from an Elementary Point of View) 

 

1). Condition of stagnation or low quality, and variants of way out from them.  

Stagnation or a period of low quality is characterized by a low speed and a wide channel. 

However, this depends on "how you are looking at it". A detailed study of “what is inside” 

usually allows revealing hidden from the eye processes and clarifying images (Figure 6.1). 
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Fig. 6.1.  The figure shows an example of how the deepening of the analysis allows us to 

understand what happens inside the stagnation (bold green line in the upper part). We can figure 

out how to set up a filter so that it would be clear at what point, and even "why" the exit 

happened. Settings for SG-filter: in the top picture the scale is H4 and the ratio is 4:1, in the 

middle - the scale and the ratio are H1 and 12:4, at the bottom - H1 and 4:1 respectively. 

 

2). Quasi-harmonic oscillations (Figure 6.2).  

Oscillations presented in this chart have a very regular shape, which allows to calculate 

characteristics such as frequency and damping. However, under the proposed market model this 

does not make sense: later the system parameters will be different because they depend on the 

composition of the participants, which are, in general, random. However, the rules of the reaction 

and "behavior" of the market will be the same. 

 

 

Figure 6.2. This is the market reaction to a very strong news which is proved to be locally neutral. 

Moreover, some oscillations at the beginning were caused by "uncertainty in expectations" and by 
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reaction to someone's false start. The second part is a damping of the system after the strong 

influence. 

 

3). Change in amplitude and frequency oscillations 

 Figure 6.3 shows the combination of changes of frequency and amplitude. 

 

 

 

Fig. 6.3 shows examples of typical distortions of the amplitude and frequency. Zone 1: increase in 

amplitude and decrease in frequency; Zone 2: The decrease in amplitude and decrease in 

frequency. 

 

 

 

 

 

 

 

4). Explicit perturbations and their typical shape (Fig. 6.4). 

 

 

 

Fig. 6.4. The shape of the impact depends on the scale of the analysis. On the example of GPB / 

JPY can be clearly seen that even the ratio of the maxima can differ significantly. 
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5). Superposition of oscillations of different periods  

This effect is observed whenever there are two channels of good quality. This is the effect of 

combining processes responsible for the formation of many famous patterns both in the 

classical analysis and in the SG-analysis. Decomposition into two oscillations with different 

periods can explain many complex configurations in the dynamics of prices (Figure 6.5). 

 

 

 

Fig. 6.5. Examples of two-scale processes: the upper figure shows a superposition of 

oscillations at two scales and the bottom one – a degeneration in the external scale like of single-

scale process.  

 

6). Anomalies of quality, speed, duration (Figure 6.6). 

 

 

 

 

 

 

Fig. 6.6. One example, on the scale of H1 shows all discovered types of the anomalies: the 

anomaly of quality – AQ value is more than 15, duration – the last movement down is more than 

20 intervals in the same direction and speed - the first part of the fall shows the maximum 

speed for the previous 500 intervals.  

 

The possibility of a rigorous identification and classification of anomalies, calculation of their 

parameters are the big advantages of using the SG-analysis compared to other modern methods. 
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VII. Shortcomings of existing indicators, techniques, and approaches of TA, that have been 

overcome in SG-analysis and method to determine the predominant direction of price 

dynamics 

 

Most approaches to handling the exchange data series (time series in general) are based on 

“window filtering”, such as calculating of a somehow weighted average for n intervals, or are 

based on the coordinates of certain singular points, such as maxima and minima. Let’s consider 

some of them in details. 

  

1). Simple Moving Average (SMA).  

Calculation of SMA without a shift back to a half of the window. It looks like dipping heads in 

the sand. As a result, virtually all of the standard indicators, which use the principle of «moving», 

are cheating two times: to date, and in the history. It is because they do not permit comparing the 

indicator value and the price value, and values of the indicators to each other at the same time. 

Exponential Moving Average (EMA) and numerous other filters are built on a similar principle 

and are trying to solve the problem of delay signals by improper methods. 

 

2). The shift absence in SMA. This is not the worst. Calculation of MACD (moving average 

convergence- divergence) as the difference between two un-displaced SMAs is an operation that 

does not have a correct mathematical meaning. 

 

3). Bollinger Bands [4] have the same disadvantages . Moreover, due to the lack of proper shift in 

the calculations of those lines  standard deviations are calculated. This characterizes the scatter of 

the random variable, but can not reflect the range in the case of "random variations in the 

channel."  

 

4). CCI [6] Is the most intelligent indicator. It does not calculate the standard deviation. Instead, 

the average deviation of the absolute value is calculated. However, it also has an unknown and 

irregular delay. 

 

5). ZigZag - in SG-analysis ZigZag can be drawn quite correctly, through the inflection point of 

the midline of the channel, so that in a large part of the way ZigZag will be held inside the 

channel and will look nice. 

 

6). Stochastics are generally not needed, although you can rebuild them and,  

like all indicators, use different "windows" for the calculations. 

 

7). ATR can be correctly computed as Average Width of the channel, an evaluation of the 

real uncertainty of the price. 

 

8). "Elliot Waves" [7]. With all respect to the brilliant work of the outstanding person it has to be 

mentioned that this approach underscores desire to predict the market and creates an illusion of 

realizing this dream. But the main damage is the prescription to the market of some action or 

some theory, about which the market knows nothing. The same statement applies to the favorite 

of many people – Fibonacci numbers. 

 

9). Support and Resistance Lines, quite forcibly held in different applications, really have a strict 

definition. They are tangents to the lines of the channel, carried out through lows and highs that 

are required to alternate.  

 

For examples of the comparison of SG-indicator applications and applications of indicators of 

modern Technical Analysis please refer to Appendix 1. 

These figures emphasize the fact that the combined properties of the SG-indicator make it the 

simplest, most direct and most visual indicator allowing to monitor the price changes of the flow 

and to understand its dynamics. 
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10). The method for determining the predominant direction of price dynamics. 

 

In most cases, channel building or construction allows making direct measurements of the 

dynamics so easily and naturally that indirect indicators are no longer needed. Even the sign of 

the direction of the channel, shown on graphs is for illustrative purpose only. If the direction is 

not clearly seen by the eye or its measurement error is certainly larger than the natural 

uncertainty, and hence there is no clear and reliable direction, then do not even try to calculate it 

(See Figure 7.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.1. Determining the direction in the SG-analysis. Zone A: The direction of the channel 

and the direction of the bisector of the angle of tangents are coinciding, the amplitude of inner 

channel does not increase - the direction is a clear slow-down. Zone B: tangents do not make 

sense; the channel shows all very well - down with good speed. Zone C (where there is a single 

pink line) the direction determination is incorrect due to the increase of the amplitude; the error in 

determining the value is very large and will not allow to determine accurately, even the sign. 

Then either we can not define it, or we must admit that the direction should be measured on 

another scale where it is defined more precisely. After Zone C the picture is clear again - up at 

low speed. 

 

We would like to emphasize the main advantage of the SG-analysis: by using it one can 

understand what is happening at the moment and build a model that is easy to describe and verify 

its feasibility in the future. Understanding of the current conditions allows to escape from the 

zone of competition with the market and to get a chance to use it instead being used by it. 

 

 

 

 

VIII. The specifics of the other markets: stocks, futures, commodities 

 

The price of all Exchange-traded instruments changes in channels, whether it is stock or cocoa 

beans. 

The channel of stocks prices has less dense walls; as a result of lower real liquidity the ability of 

penetration through the wall is much larger. Also large morning gaps in prices (sometimes tens of 

a percent) allow only constructing clear either intra- or multi-day models, for scales above H4 or 

below H1 respectively. Stock price series at many scales do not possess the property of 

connectivity (Section 2) (Figure 8.0). 
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Fig. 8.0. Example of loss of connectivity due to morning Gaps specific to stock prices. 

 

Indices like the S&P 500 may be better explored by SG-analysis than individual stocks, due to 

smaller morning Gaps and greater liquidity, although the average quality is substantially less than 

in the Forex market. Some examples are shown in Fig. 8.1 and 8.2. Graphs are made based on the 

data from the company Alpari NZ Ltd. 

 

 

Fig. 8.1. Index S&P-500 on the scales above the intraday: from D1-H4 top left to W3-W1 at the 

bottom right. Clearly visible streams are described by channels of varying quality and oscillations 

of different duration and amplitude. 
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Fig. 8.2. Index S&P-500 on scales from intraday M12-M4 top left to the H12-H4 at the bottom 

right. One can see the difference between the full intraday channels (two upper graphs) and the 

channels, which become overnight and distort the night breaks (two bottom graphs). 

 

Commodities market is less saturated by information. In order to apply the SG-analysis, multi-

channel measurements are required. Thus all highly liquid commodity exchange data series may 

be effectively analyzed with SG-analysis. 

Our study confirms the known fact that Forex is a much more oscillatory market than the stock 

market and commodities. 

 

A large number of many different significant examples of applying SG-indicator for a variety of 

exchange instruments are provided in Appendix 2. 

 

IX. Weaknesses of the proposed processing technique 

 

Of course, nothing is perfect. There are only better or worse, more or less convenient. 

 

1. If ZigZag is not within the channel, its dynamics has the slope that can not be determined 

within the proposed processing. Calculating the change in slope of the median, we probably can 

obtain a more correct model, but this is not formalized, yet. 

 

2. The presence of a zone of uncertainty (when the sign of the direction of the channel = 0) can be 

interpreted as a hidden reversal or be ignored. In the framework of fuzzy logic it is simply 

defined, but it is difficult to formalize.  

 

3. SG-filtration results are not mathematically ambiguous, although in terms of the process model 

all close solutions can be equivalent. This creates difficulty in fully automatic processing, yet it 

reflects the real nature of the market. 

 

X. An Application of SG-analysis to other types of non-periodic processes 

with saturated information data series  

 

As examples of the tasks where it may be reasonable to use the foregoing approach and SG-

analysis we can offer: 

 

1. Number of accidents during a time interval at different points in the city or region for 

determining the overall dynamics. 
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2. Number of customers by the hour of the day in several chain stores at the same time to see the 

result of the impact of advertising on the demand. 

 

3. Measurement of the average time a feature film for many years or number of action scenes per 

unit time to assess the intensification of cinema. 

 

4. The price of gasoline at gas stations in the region to identify the dynamics or stability. 

 

5. Conditions (parameters) of similar points in a chemical process, measured by many sensors, 

for more accurate detection of abnormalities. 

 

6. Coordinates of a flying object provided by different sensors to obtain a smoother trajectory. 

      

7. Dynamics of the snow cover thickness across the region to predict spring floods. 

 

8. Dynamics of the parameters of a human body for a more accurate assessment of its health 

condition. 

 

Generally, the effective application of SG-analysis will be in the areas characterized by the 

ambiguity or natural variation of measurements. 
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Appendix 1 

 

Examples of the comparison of SG-indicator applications and applications of indicators of 

the modern Technical Analysis  

 

 

 

Fig. 7.2. SG-indicator and Bollinger Bands (BB). BB were shifted back to half the window 

moving average. As shown at the chart SG-channels have much greater smoothness and much 

stronger filtering, because of ignoring the majority of emissions behind the channel borders. BB 

gives them increased weight during calculating standard deviation instead. 

 

 

 

 

7.2.1. SG-indicator and Bollinger Bands (original). If not move the center line of the BB back, the 

bands almost completely lose linking to the initial chart. 
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7.3. SG-indicator and Williams' alligator. It is clearly seen that different moving averages have 

different lag, so comparing them with each other and the allocation of points (zones) of their 

intersection strongly depends on of situation in the initial process. 

 

 

 

 

 

7.4. SG-indicator and parabolic-SAR (black points on the top graph), CCI (green line) and the 

Awesome Oscillator (red and green bars at the bottom graph). Despite the fact that the Parabolic-

SAR poorly reflects amplitude and delayed in phase, however the degree of smoothness of its 

lines is higher than most of the indicators and this is an obvious advantage. CCI in this 

representation is completely detached from the process, as well as all types of oscillators. 
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7.5. SG-indicator and Ichimoku indicator (green and blue lines and brown areas), "Fractals" of 

Williams (ticks above and below the bars) at main graph and Williams' Gator-oscillator  (red and 

green bars) at the bottom graph. Ichimoku - is a unique indicator, looks like it has been made 

specifically to maximum darken the picture.  

 

About idea of Williams: why local maxima must be called "fractals" - is not entirely clear, but at 

least they are not late. But what shows bicolor oscillator? - one can only guess. 

 

Products of Williams' development are very well represented in the indicators' library of MT4 and 

creativity of the author quite diverse, so many of them appear in the examples. 
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Appendix 2 

 

Examples of applying SG-indicator for a variety of exchange instruments: indices, stocks, 

futures, commodities. 

 

All of them represent the same: good "work" of the PFT and SG-analysis. 

 

 
CAC-40 Index intraday scales. 

 

 
FTSE-100 Index intraday scales. 
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Gold Spot intraday scales. 

 

 
Google Inc, intraday scales. 

 

 
Natural Gas intraday scales. 
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Light OIL intraday scales. 

 

 
SOYBEAN Futures intraday scales. 

 
Wheat Futures intraday scales. 
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CAC-40 Index overnight scales. 

 

 
FTSE-100 Index overnight scales. 

 
Gold Spot overnight scales. 
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Google Inc. overnight scales. 

 

 
Natural Gas Futures overnight scales. 

 
Light OIL Futures overnight scales. 
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SOYBEAN Futures overnight scales. 

 

 
USD/RUR overnight scales. 

 
Wheat Futures overnight scales. 

 

 


