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Abstract
Under the growth of the stock market sector and the widespread of stock market applications, the stock market
prediction has become one of the most important and challenging tasks in the stock market. Many data mining
techniques are exploited to predict the stock prices in order to help investors in making investing decisions. One of
the most common and widely used techniques is Artificial Neural Networks (ANN). In this paper, we aim to present
a model for stock market prediction based on artificial neural networks. This model uses the variables of technical
analysis of stock market indicators for predicting stock market prices. The proposed model is tested and evaluated
using Palestine Exchange Trading (PEX) data, the experimental validations show satisfactory results that help
investors and traders to make qualitative decisions. The proposed model employs an adaptive process for
optimizing neural network weights based on back-propagation learning strategy. The proposed model improves the
effectiveness of forecasting the stock prices of Palestine Exchange Trading (PEX).
Keywords: Prediction, Stock Market, Neural Networks
partner in a company posted in PEX or buying bonds
and getting a periodical return on investment (ROI).
The main motivation of this proposed model is the
possibility of making profits by investing in the
Palestine stock market without risk too high, using a
neural network model. It aims to study the ability of
neural networks in predicting stock, and check if
benefits are obtained if investment decisions are made
based on these.
Neural networks have proven
effectiveness in other disciplines and there are reasons
to think that it can be successfully applied to the
prediction of financial series. In general, it intends to
make investment decisions based on predictions using
neural networks, which influence the profit.
Furthermore, predictions of information no longer are
useful information that can be used to supplement the
insight and market knowledge. Based on discussion
with PEX clerks and many investors there is no
prediction system for forecasting the stock prices of
companies in Palestine. Our goal is to start building a
system that provides its users with the ability to predict

INTRODUCTION
Using forecasting techniques can obtain better results
against the need of people to reduce the risk in
decision-making and risk aversion as to the choices
they have to make. For a long time, people have sought
greater access to information, enabling them to make
decisions in a correct way, where the possibilities of
"mistakes" are the minimum and success in decisionmaking is as high as possible [1, 2]. Recently, the stock
market prediction has become one of the most
important issues in the financial market. This is because
the stock prices prediction helps investors and traders in
making correct qualitative decisions. The stock market
can be defined as a public market for trading company's
stock at an approved stock price. Palestine Exchange
(PEX) is the formal stock market at Palestine, which is
one of the most important companies in the economic
sector. Investing in PEX is done by either to be a
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the stock market prices based on ANN. Though stock
market field suffers from unpredictability [3, 4], very
high number of research papers have been performed to
produce efficient techniques and approaches that
enhance the prediction process. These techniques
include ANN [5], fuzzy time series predictions [6], data
mining [7] and Hidden Markov models [8]. These
intelligent systems were not used before in predicting
the stock prices in the Palestinian stock market.

THE PROPOSED NNS MODEL
The main motivation of the proposed model is the
possibility of making profits by investing in the
Palestine stock market without a high risk, using
artificial neural networks. The proposed model aims to
use the ability of neural networks in predicting, and
check the benefits obtained if the investment decisions
are made based on the suggested model. Neural
networks have proven an effective method in many
disciplines [9] and there are many reasons to think that
it can be successfully applied on the prediction of
financial series. It will be used to intend to make
investment decisions based on predictions, which
influence the profit [14]. Artificial Neural Networks
(ANN), which emulate biological neural networks, and
They have been used to learn solving strategies based
on examples of typical behavior patterns; these systems
do not require that the task is scheduled to run, they
generalize and learn from experience. The theory of NN
has provided an alternative to classical computing
systems, for those problems where traditional methods
have delivered unconvincing, or inconvenient results
especially in nonlinear behavior of real systems [15].
Neuron is a processing unit that maps an input signal to
an output, integrated with other neurons on the same
layer of the neural network. Multi-layer Feed- forward
with backpropagation Neural networks (MFFNNBP), is
multi-layer perceptron neural network that passes in
inputs and their weights from one layer to the next one
through feed forward process, and then it perform the
weights update to be back-propagated to the previous
layers in order to recalculate and measure the update
conditions like (certain error value, or number of
iterations [15].

As we use a method that depends on neural networks,
we present some of the new methods and techniques
that used neural networks in stock market prediction;
as. In [5] the author present a hybridized method that
combines the technical and fundamental analysis
variables of the stock market as an indicator for
predicting the future price of the stock. The author in
[9] presents an approach depending on the basis of filter
and function based clustering; the important features in
risk and return prediction are selected then risk and
return re-predicted. The methodology proposed in [10]
use a multilayer perception neural network to derive
the relationship between variables use as independent
factors and the level of stock price index as a dependent
element. A new intelligent model in a multi-agent
framework called bat-neural network multi-agent
system (BNNMAS) to predict stock price was
proposed. The model performs in a four layer multiagent framework to predict eight years of DAX stock
price in quarterly periods [11]. The study in [13]
compares four prediction models, Artificial Neural
Network (ANN), Support Vector Machine (SVM),
random forest and naive-Bayes with two approaches for
input to these models applied on Indian stock markets.
In this paper, we used different configurations of
multilayer perceptron neural networks. These
configurations rely on backpropagation learning
method applied on Palestine Exchange Trading. This
model start
specifying the problem inputs/outputs,
and start from simplest structure of neural network,
then by tray and error we select the suitable activation
function for the hidden layer in the neural network, the
weights optimized by using backpropagation learning,
the best configuration is selected by test and generalize
the network. The organization of the rest of this paper is
as follows: Section 2 presents the proposed model.
Section 3, shows some results that confirm the
performance of the proposed method. Some
conclusions will be presented in Section

Fig. 1. MLP Neural Network
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Perform a mapping process between inputs/output data
called training of the neural network, the output of the
simple neural network is given by the following
expression:

Where, x = input vector. Depending on equations
above, the weights are updated use as the following
expression:
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Initialize network weights (often-small random values)
For Each training example find:
Real Output of NN
Error (Real - Target) at the output units
Compute wi 1 for all weights from hidden layer to output
layer
Compute wi 1 for all weights from input layer to hidden
layer
Update network weights depends on the error value.
Return the process until the termination condition
satisfied.

Error Yid  Yia

(2)
The training process continues to adjust the weights
until the error criteria is satisfied the weight update is
performed by the equation 2:
(3)

Where α is the learning rate. In Multilayer Perceptron
Neural Networks (MLPNN), the output of a layer will
be an input for the next layer passing from the input
layer to the output layer; the equations used for this
procedure are illustrated as follows:

From the above algorithm that the backpropagation
process calculates the gradient decent error between the
desired and the predicted output considering the new
weights each time, this gradient is almost always used
in a simple stochastic gradient descent algorithm to find
weights that minimize the error [15].
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Where the output of the first hidden layer out1, which
calculated using the following expression:

The architecture of the proposed model for predicting
the prices of the stock market based on exploiting
artificial neural networks (ANN). As shown in figure 1,
the proposed neural network consists of three main
layers [5]:
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Where f1 and f2 are the activation functions for output
layer and hidden layer, which calculated as in the
following expressions:

f1 

1
1  e x

f2 x

(8)

d w jk

Where µ is the learning rate (normally between 0 and
1). The final output depends on all earlier layer's output,
weights, and the algorithm of learning used [15]. The
backpropagation process calculates the gradient decent
error between the desired and the predicted output
considering the new weights each time, this gradient is
usually use in a simple stochastic gradient descent
algorithm to find the weights that minimize the error.
The general steps of the neural network training appear
in the following pseudocode:

Where wij is the weights connection and Xj are the value
of the ith inputs for simple form of the NN, biasi is the
NN bias, m is the number of neurons in each hidden
layer and F is the activation function. To predict the
future output depends on current and previous output
the model use the error result, which comparing the
actual output of the NN with the desired output in the
learning process, this error is calculated using the
following expression:

wi1   . Error. xi

dE ( wnjk )

Input layer: it consists of N units, such that each unit
Xi[X1, X2,,,,,Xn].
Hidden layer: it consists of P processing units, such
that each unit Km [K1, K2,,,,, Km].
Output layer: it finds the output Y according to the
following equation:

(6)

(7)
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If the network still doesn't perform well, go to step
3 and try another activation function.
10. If the network still doesn't perform well, go to step
2 and try another form of the network.

N
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(9)
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Where, wim is the ith connection weights between input
units and hidden processing units, wmd is the connection
weights between hidden processing units and the output
unit, ActivF is the activation functions for hidden
processing elements and output [5].

EXPERIMENTAL
DISCUSSION

RESULTS

AND

In this section, we detail and discuss experiments that
have been instantiated to validate our proposal. The
proposed model is tested using Matlab Neural Network
Tools Box version 7. 1 on a pc with dual-core CPU (2.4
GHz) and 4 GB RAM. The operating system is
Windows 7. In order to carry experiments, we used
different neural network configurations such as 4-1-1,
4-3-1, 4-5-1, 4-7-1, and 4-10-1. Our neural network
model has the form of feed-forward multi-layer
perceptron neural network that is trained with backpropagation algorithm. The training and testing data
were selected carefully from Palestine Exchange
website. The output of our neural network model was
evaluated by comparing the predicted close prices with
actual close prices.

Fig .2 Neural Networks System Architecture

For our model, we defined the following four technical
variables as inputs:
 The high price for dayi-1
 The low price for dayi-1
 The close price for dayi-1
 The trading volume for dayi-1
The network aims to find the close price for dayi from
the data of dayi-1.
In general, the algorithm for ANN works as in the
following steps:
1.
2.
3.
4.
5.

6.
7.
8.

Understand and specify the problem in terms of
inputs and required outputs.
Choose the simplest form of network to solve the
problem.
Choose appropriate activation function.
Choose a suitable network structure.
Find the appropriate connection weights, so that
the network produces the correct output for each
training data.
Test the network generalization and evaluate it
using new training data.
If the network doesn't perform well, go back to step
5 and try harder.
If the network still doesn't perform well, go to step
4 and try harder.

Fig .3. Network prediction for 4-1-1 configuration

After several experiments of different network
configurations, we found that the most accurate prediction
was produced by 4-1-1 configuration. Table 1 shows a
comparison between different network configurations
according to their level of accuracy. Figure 3-7 depicts the
correlation level of accuracy by comparing the actual
stock prices with the predicted values. The neural network
structure that gives the best results is 4-1-1.
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Table 1: Sample of experimental results for different ANN
configuration

Sample
period

Actual
value

From the result in table and the figures, we can show the
possessing ability of NN to predict, the best results are
obtained with the proposed model configuration 4-1-1 as
shown in figure 1. It is clear that the prediction is being
made with considerably good accuracy, but the neural
network configuration of 4-7-1 produce a higher
predicting error than other configurations, these situations
can occur when the value of a stock can be influenced by
multiple factors that were not taken into account in
modeling. In this case, there could have been an unusual
behavior.

Predicted values with different ANN
configurations
4-1-1

4-3-1

4-5-1

4-7-1

4-10-1

4/5/2014

5.55

5.533

5.530

5.509

5.638

5.487

5/5/2014

5.62

5.606

5.568

5.612

5.327

5.600

6/5/2014

5.26

5.606

5.568

5.619

5.468

5.6

7/5/2014

5.60

5.606

5.559

5.538

5.680

5.581

8/5/2014
11/5/2014
12/5/2014
13/5/2014
14/5/2014

5.59
5.57
5.58
5.55
5.55

5.604
5.556
5.568
5.531
5.531

5.564
5.558
5.562
5.552
5.552

5.551
5.533
5.544
5.519
5.519

5.671
5.674
5.673
5.649
5.649

5.612
5.509
5.565
5.527
5.531

Fig .6. Network prediction for 4-7-1 configuration

Fig .4. Network prediction for 4-3-1 configuration.

Fig .7. Network prediction for 4-10-1 configuration

The proposed model, for the period and the target
market, produce better. Moreover, the model developed
optimization protocol allows the user to determine their
own level of risk, making this work applicable to a
wide range of investors.
Fig .5. Network prediction for 4-5-1 configuration
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CONCLUSION
Artificial neural networks have a practice application in
the stock market better than traditional statistics models
because they depend on theoretical assumptions on
which are based on the statistics techniques. We
presented in this paper a model for stock market
prediction based on artificial neural networks. The
proposed model is created to help investors and traders
at Palestine exchange to predict the stock prices for
specific companies in order to make suitable qualitative
investing decisions. The proposed model was tested and
evaluated using real-world trading data. The empirical
study compared actual data with predicted data, and the
produced results showed a high level of accuracy in
prediction, which is useful in making decisions. In the
future, we aim to increase the number of technical
parameters that have been used for prediction and then
test the impact of the newly added technical parameters
on the accuracy of prediction. The proposed model can
be used as an integral part financial operation as it is
used ANN tools to predict application in financial
decision making in the treasury management and
financial risk management in Palestine exchange.
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