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ABSTRACT
Identification of useful patterns in price movement of a stock in stock market needs tremendous analytical skills
and effort. Careful analysis of the available technical indicators will help finding the right timing of trading of a
stock to maximize the gains. To help investors manage their portfolios, we propose a tool for clustering and
classification of stock market data using an unsupervised learning algorithm, Self-Organizing Map (SOM).Our
research is intended to assist users in identifying stocks and guide them with the correct timings of buying or
selling of these stocks. It will help the investors to maximize their gains. We found that the Self-Organizing Map
algorithm can analyze and cluster the stock data reasonably well. This paper proposes an unsupervised
clustering approach based method for stocks selection for our portfolio. The portfolio formed with selected
stocks gives a maximum of 40.08% and an average of 20.6%.
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I.

INTRODUCTION

Selection of stocks and timing of investment is a challenging task. The stock price of a company is
dependent on various factors, mainly known as fundamental technical parameters. The stock market
contains a huge amount of variable data. For effective management of portfolio, investors must
analyze stock market data regularly to identify overvalued / undervalued stocks. Finding useful
information in such complex data, however, requires high analytical skills and effort. The
complexity of stock market data and the tasks involved in analyzing this data call for a tool
that can amplify human cognition. To help people gain insight into stock market data, we propose an
analytical tool that analyzes the historical price movements of companies traded at NSE that clusters
similar data together, and that visualizes the data onto a two-dimensional space using a learning
algorithm called Self-Organizing Map (SOM). The purpose of this paper is to develop a method of
classification of selected fundamentally strong stocks in to fixed number of classes by Self Organizing
map using technical indicators. Each of the class is having its own properties; stocks having properties
closer to a least class get selected for investment. Technical Analysis using this approach has shortterm investment horizons, and access to price and exchange data. We combined a learning algorithm
and information visualization to exploit human perceptual ability to recognize patterns and derive a
lot of information from visualization with little effort. From a practical perspective, our technique can
assist people in identifying stocks and the timing of trading.

II.

APPLICATION OF NEURAL NETWORKS IN STOCKS

2.1 Overview
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The ability of neural networks to discover nonlinear relationships [3] in input data makes them ideal
for modeling nonlinear dynamic systems such as the stock market. Neural networks, with their
remarkable ability to derive meaning from complicated or imprecise data, can be used to extract
patterns and detect trends that are too complex to be noticed by either humans or other computer
techniques. A neural network method can enhance an investor's forecasting ability [4]. Neural
networks are also gaining popularity in forecasting market variables [5]. A trained neural network
can be thought of as an expert in the category of information it has been given to analyze. This expert
can then be used to provide projections given new situations of interest and answer "what if"
questions. Traditionally forecasting research and practice had been dominated by statistical methods
but results were insufficient in prediction accuracy [6]. Monica et al’s work [7] supported the
potential of NNs for forecasting and prediction. Asif Ullah Khan et al. [8] used the back propagation
neural networks with different number of hidden layers to analyze the prediction of the buy/sell.
Neural networks using back propagation algorithms having one hidden layer give more accurate
results in comparison to two, three, four and five hidden layers.

2.2 Kohonen self-organizing map
Self-organizing maps (SOM) belong to a the class of neural network methods, which are nonlinear
regression techniques that can be applied to find relationships between inputs and outputs or organize
data so as to disclose so far unknown patterns or structures. It is an excellent tool in exploratory phase
of data mining [9]. It is widely used in application to the analysis of financial information [10]. The
results of the study indicate that self-organizing maps can be feasible tools for classification of large
amounts of financial data [11]. The Self-Organizing Map, SOM, has established its position as a
widely applied tool in data-analysis and visualization of high-dimensional data. Within other
statistical methods the SOM has no close counterpart, and thus it provides a complementary view to
the data. The SOM is, however, the most widely used method in this category, because it provides
some notable advantages over the alternatives. These include, ease of use, especially for
inexperienced users, and very intuitive display of the data projected on to a regular two-dimensional
slab, as on a sheet of a paper. The main potential of the SOM is in exploratory data analysis, which
differs from standard statistical data analysis in that there are no presumed set of hypotheses that are
validated in the analysis. Instead, the hypotheses are generated from the data in the data-driven
exploratory phase and validated in the confirmatory phase. In practical data analysis problems the
most common task is to search for dependencies between variables. In such a problem, SOM can be
used for getting insight to the data and for the initial search of potential dependencies. In general the
findings need to be validated with more classical methods, in order to assess the confidence of the
conclusions and to reject those that are not statistically significant. In this contribution we discuss the
use of the SOM in searching for dependencies in the data. First we normalize the selected parameters
and then we initialize the SOM network. We then train SOM to give the maximum likelihood
estimate, so that we can associate a particular technical indicator with a particular node in the
classification layer. The self-organizing networks assume a topological structure among the cluster
units [2]. There are m cluster units, arranged in a one or two dimensional array: the input signals are
n-dimensional. Fig. 1 shows architecture of self-organizing network (SOM), which consists of input
layer, and Kohonen or clustering layer.

Figure1: Architecture of Kohonen self-organizing map

The shadowed units in the Fig. 1 are processing units. SOM network may cluster the data into N
number of classes. When a self-organizing network is used, an input vector is presented at each step.
These vectors constitute the “environment” of the network. Each new input produces an adaptation of
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the parameters. If such modifications are correctly controlled, the network can build a kind of internal
representation of the environment.

Figure 2. A one-dimensional lattice of computing units.

The n-dimensional weight vectors w1, w2, …,wm are used for the computation. The objective of the
clustering for each unit is to learn the specialized pattern present on different regions of input space as
shown in Fig. 2. When an input from such a region is fed into the network, the corresponding unit
should compute the maximum excitation [17]. SOM may distinctly reduce misclassification errors
[12]. Kohonen’s learning algorithm is used to guarantee that this effect is achieved. A Kohonen unit
computes the Euclidian distance between an input x and its weight vector w. The complete description
of Kohonen learning algorithm can be found in [2] and [3].

III.

TECHNICAL ANALYSIS

Technical analysis is a method of analyzing statistics of securities, based on market activity like past
prices and volume. In technical analysis, we looks for peaks, bottoms, trends, patterns, and other
factors affecting a stock's price movement. Future trend of stock prices depends on their current &
past values and volumes. Technical analysis looks for patterns and indicators on stock charts that will
determine a stocks future performance. Technical analysts do not attempt to measure a security's
intrinsic value, but instead use charts and other tools to identify patterns that can suggest future
activity. In any case, technical analysts' exclusive use of historical price and volume data is what
separates them from their fundamental counterparts. Security's past trading data is most important
information. The field of technical analysis is based on three assumptions:
1. The market discount everything._
2. There is a trend in price movement._______________
3. History tends to repeat itself.
Technical analysis relies mainly on supply and demand of a particular script in the market in an
attempt to determine what direction, or trend, will continue in the future. Technical analysis attempts
to understand the emotions in the market. Williams’s %R, Bollinger Bands, On Balance Volume,
TRIX, CCI and ROC are mostly used technical indicators.
Recently, neural networks have been successfully applied in time-series problems to improve
multivariate prediction ability. Neural networks have good generalization capabilities by mapping
input values and output values of given patterns. Neural networks are usually robust against noisy or
missing data, all of which are highly desirable properties in time series prediction problems. Various
neural network models have already been developed for the stock market analysis.

3.1 Williams %R
William %R shows the relationship of the close relative to the high-low range over a set period of
time. A value of %R close to zero indicates that the closing price is near the top of the range over Ndays, where as a value close to -100 indicates that the closing price is near the bottom of the range. It
is a momentum indicator especially popular for measuring overbought and oversold levels. It is used
for identification of overbought/oversold levels. Low values (usually below -80) are considered as
oversold levels where as values above -20 are considered overbought levels.

3.2 Bollinger Bands (BB)
Bollinger Bands are volatility bands placed above and below a moving average. Volatility is based on
the standard deviation, which changes as volatility increases and decreases. The bands automatically
widen when volatility increases and narrow when volatility decreases. This dynamic nature of
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Bollinger Bands also means they can be used on different securities with the standard settings. For
signals, Bollinger Bands can be used to identify M-Tops and W-Bottoms or to determine the strength
of the trend.

3.3 On Balance Volume (OBV)
The OBV is calculated by adding the current period's volume to a cumulative OBV total when the
trading instrument's price closes up and by subtracting the current period's volume from the
cumulative OBV total when the trading instrument's price closes down.

3.4 Ease of Movement (EMV)
Ease of Movement is a volume-based oscillator that fluctuates above and below the zero line. As its
name implies, it is designed to measure the “ease” of price movement. Ease of Movement takes
Equivolume to the next level by quantifying the price/volume relationship and showing the results as
an oscillator. In general, prices are advancing with relative ease when the oscillator is in positive
territory. Conversely, prices are declining with relative ease when the oscillator is in negative
territory.

3.5 Accumulation Distribution (AD)
The Accumulation Distribution Line is a volume-based indicator designed to measure the cumulative
flow of money into and out of a security. Chaikin originally referred to the indicator as the
Cumulative Money Flow Line. As with cumulative indicators, the Accumulation Distribution Line is
a running total of each period's Money Flow Volume. First, a multiplier is calculated based on the
relationship of the close to the high-low range. Second, the Money Flow Multiplier is multiplied by
the period's volume to come up with a Money Flow Volume. A running total of the Money Flow
Volume forms the Accumulation Distribution Line. Ultimate Oscillator is a momentum oscillator
designed to capture momentum across

3.6 Chaikin Money Flow (CHMF)
Chaikin Money Flow measures the amount of Money Flow Volume over a specific period. Money
Flow Volume forms the basis for the Accumulation Distribution Line. Instead of a cumulative total of
Money Flow Volume, Chaikin Money Flow simply sums Money Flow Volume for a specific lookback period, typically 20 or 21 days. The resulting indicator fluctuates above/below the zero line just
like an oscillator. Chartists weigh the balance of buying or selling pressure with the absolute level of
Chaikin Money Flow. Chartists can also look for crosses above or below the zero line to identify
changes on money flow.

IV.

EXPERIMENTAL RESULTS

The SOM algorithm has been implemented on Matlab platform, which run on Windows XP operating
system. Stock data was sourced from National Stock Exchange (NSE) India. Historical data of one
year, has been used to calculate the values of different technical indicators values. The input
parameters of a particular stock over the period of one year are used with SOM algorithm are:
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Table 1: List of Input Parameters

Sl. No.
1

Input Parameter
Open Rate

Short Name
Open

2

High Rate

High

3

Low Rate

Low

4

Close Rate

Close

5

Volume

Vol

6

William % R

W%R

7

Bollinger Band

BB

8

On-Balance Volume

OBV

9

Ease of Movement

EMV

10

Accumulation Distribution

AD

11
Chaikin Money Flow
ChMF
The historical data has been collected for one year (form 1/4/2013 to 13/03/2014) on the above
specified parameters for Bajaj Auto Ltd., Bharti Airtel Ltd., BHEL Ltd., Infosys Ltd., NTPC Ltd.,
With these inputs SOM divides them into four classes[17][18]. As the SOM are more relevant to the
problem where stocks of different companies are to be compared on some common parameters and
arranges in the form of four different classes (Class1 to Class4). Out of these classes a very important
pattern of stock price movement comes into picture, if the stock moves from lower class to higher
class the price will move up and price will go down if the stock moves from higher class to lower
class. We can purchase a stock on the second day after it enters in a lower class (Class1 or Class2) and
sell the stock in reverse move. We can sell the stock on the second day as it enters in the upper class
(Class3 or Class4).
Table 2: Bajaj Auto Stock giving sell signal
Date

Rate

Class

Signal

09-05-13

1826.5

4

Sell

10-05-13

1858.05

4

Sell

11-05-13

1862

4

Sell

13-05-13

1819.3

2

Buy

14-05-13

1787.7

2

Buy

15-05-13

1822.05

2

Buy

Table 3: Bajaj Auto Stock giving Buy signal
Date

Rate

Class

Signal

15/05/2013

1822.05

2

Buy

16/05/2013

1806.5

2

Buy

17/05/2013

1832.05

2

Buy

20/05/2013

1863.8

4

Sell

21/05/2013

1853.85

4

Sell

22/05/2013

1849.35

4

Sell

We have found that our selected stocks gives a maximum of 40.08% return and 20.6% average return
on portfolio as shown in table 3.
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Table 4: Total profit earned on Selected Stocks over a period of one year.
Period = One Year
Invest
Avg Rate
Amt

Stock

Qty

Profit

Return %

Bajaj Auto

100

1,898

189,798

29,445

15.5

Bharti

500

314

157,125

64,125

40.8

BHEL

500

157

78,704

20,125

25.6

NTPC

1000

142

142,100

600

0.4

567,726

114295.0

20.6

Total

Chart Title
250000
200000
150000
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100000

Return

50000
0
Bajaj Auto

Bharti Airtel

BHEL

NTPC

Figure 3. Return on investment.

V.

CONCLUSION

This paper presents the performances of the stock selected by using hybrid model of Self-Organizing
Maps and technical indicators. The stocks selected by SOM and technical indicators help the investor
not only in selecting stocks but also in identifying the timing of purchasing the particular stock. The
result shows that the performance of stocks selected using self-organizing maps and technical
indicators gives better returns on investment. Stock selected using SOM and Technical Indicators
gives a maximum of 40.08% return and 20.6% average returns on our portfolio.
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