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ABSTRACT- Stock market prediction has become an attractive investigation topic due to its important role in economy. Financial forecasting is a diffi-
cult task due to the intrinsic complexity of the financial system. This work aims to use artificial intelligence (Al) techniques for modeling and predicting
the future price of a stock market index and achieving an effective model for predicting stock market future trends with Support Vector Machine (SVM))
and using Machine Learning. There is an urgent need to explore the stock market future behavior for avoiding risks of investment. Techniques of artifi-
cial intelligence are capable to take into account the complexities of the financial system. These techniques are employed as tools of financial time series
prediction. The particular focus of our discussion is to develop and expand the techniques used in financial modeling to predict the future price of the

stock market with accurate prediction result to optimize forecasting behavior in the market.

Index Terms Artificial Intelligence (AI), support Vector Machine (SVM)), neural networks, Sentiment Analysis (SA),

1 INTRODUCTION

his research is concentrated on researches regarding financial

modeling with the aid of Artificial Intelligence, and aims to

use ANNSs to forecast Stock Exchange market index values
with reasonable a degree of accuracy.
Artificial neural networks are regards one of the most developed
branches of artificial intelligence. A broad range of applications
including economic issues, and it is a massive distributed parallel
processor. It is similar to the brain in two aspects:
1. Acquiring knowledge via the network through a learning pro-
cess [8].
2. Synaptic weights (Inter neuron connection strengths) are uti-
lized for storing the knowledge.
The major cause for its popularity can refer to the ability to solve
complex or not well recognized computational tasks, efficiency in
finding solutions, ability to generalization, as well as the capabil-
ity of learning based on patterns or without them. The financial
markets are considered as a leading factor to the economy, being
that the stock market is a leading factor [2], making accurate fore-
casting on its movement becomes a difficult job and given the
huge data available from several sources and probably very com-
plex. Therefore, it is preferable to apply the model of Artificial
Intelligence techniques are appropriate through predicting the
direction of the future price [4] with accurate prediction result to
optimize forecasting behavior in the market.
In our study we considered the predictive tasks. Classification
analysis is utilized for forecasting the behavior of stock market.
The forecast of stock market helps investors to make investment
decisions, via giving them strong insights about the behavior of
stock market for avoiding investment risks. It was found that
news has an influence on the stock price behavior [2]. The stock
market is a constantly changing indicator of economic activity all
over the world. There are countless stocks that are bought and
sold daily, and these transactions determine market prices. In
order to get a gauge of how the overall market is faring, the prob-
lem at hand here is trying to use Al techniques to enable stock
market forecast. The usefulness of this lies in the fact that if you
had the ability to reliably predict stock market movement[10], the

evaluation metric for this task will be the accuracy with which the
model can predict the market going up or down Stock forecasting
or stock market prediction is a common economic activity that has
been an attractive issue and topic to researchers of computer sci-
ence, engineering, finance, mathematics and several other areas. It
is difficult to predict news and updates. It is important to evaluate
the existence of relationship between an organization’s stock and
public emotion [12]. One technique is used for analyzing the pub-
lic emotion of an organization for forecasting the progress in or-
ganizations stock. Analysis of social media activity is strongly
related to Sentiment Analysis which is generally employed in
many industries and introduces great tools to stakeholders for
understanding the reaction of common person toward certain
events.

The benefits of such research may lead to superior prediction
models and improved returns of risk-adjusted investment and
predicting the stocks prices accurately can be done by Artificial
Neural Network (ANN).

2. RELATED WORK:

We explored the way of Multi-objective approach for making
predictions of a market index with the aid of an Evolutionary Ar-
tificial Neural Network (EANN).at the same time, to provide the
highest quality investment recommendations possible. For evalu-
ates the quality of a decision based on the amount of investment
return the decision, there is related work by Matthew ButlerDavid
(1), Nichols(2), Chiu-Che Tseng(3) ,Lufuno Ronald Marwala, (4)
OSCAR ALSING, OKTAY BAHCECI(5) and Ayman E.
Khedr,S.E.Salama,Nagwa Yaseen (6), Abhishek Kar(9), Abhishek
Kar(9) but G. S. (7)Navale, Nishant Dudhwala, Kunal Jadhav(7),
is focused on using Data mining which can automatically extract
important information from large amount of data that is affecting
the stock prices, Their approach mainly focused on portfolio mon-
itoring issues and has no mechanism to deal with uncertainty and
urgency factors, Other related research on using ackpropagation
algorithm for training session and Multilayer Feedforward net-
work but There are a few disadvantages associated with
backpropagation learning, Zabir Haider Khan, Tasnim Sharmin
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Alin, Md. Akter Hussain(8). Our system on the other hand reacts es such as major
to the real-time market situation and gathers the relevant in- £conomic news,
formation as needed. currency ex-
change rates and

3. Comparative analysis of Artificial Intelligence market sentiment.

Approach for Stock Market 2) Machine Their work focus- | The perfor-
Table 1: Comparative analysis of Artificial Intelligence Ap- D_aVid Learning, es the scope on a | mance of the
proach for Stock Market Nichols | Natural handful of indi- | various

Language | vidual stocks, but | odels/algorithm
Processing | instead of predict- | s was not par-
, and ing direction, | ticularly sur-
Bayesian their target varia- | prising given
Network ble is the actual | the nature of
techniques | stock value. the underlying
from The  techniques | data.
Artificial however, do show
Intelligenc | potential to model
e significantly more
complex relation-
ships, and would
be a great tool to
apply particularly
- to the news head-
Au- Method- | Advantage Disadvantage lines.
thor(s) | ology The Using a artificial | The neural
3) Bayesian intelligence network failed

(1) Artificial Both algOI‘il’hl’l’lS Both methods Chiu- network system for to converge due

Mat- Intelli- were able to | and their Che the C5.0 | portfolio selection | to the large

thew gence achieve superior | combination Tseng | rule base has performance | variation of the

Butler (AI) investment re- | outperformed system. edge over the training data.

turns with the | the bench- And feed human portfolio The C5.0, the
support aid of the PFFM. | mark. forward manager and the | successor of the
vector Multi-objective | Transaction neural market. C4.5, did
Machine | approach  for | costs are not network produce some
(SVM) making predic- | considered system Interesting
tions of a mar- | and depend- i results.
Genetic ket index with | ing on the (4) The ranking of .
Pro- the aid of an | situation can Lufuno | neural performances Itis not
. . . Ronald | networks support vector | possible to
grammin | Evolutionary and will nega- .
e s . . Marwala | (NN), machines, neuro- | show that the
g Artificial Neural | tively impact
Network the reported support fuzzy systems, three_
. vector multilayer percep- | techniques can
Pseudo (EANN). mvestment machines | tions neural net- | disprove the
financial | the  algorithm | returns. and neuro- | works is depend- | weak form of
factor evaluates the | Inaccuracies fuzzy ent on the accura- | market
model quality of a de- | of the model systems cy measure used. | efficiency.
(PFFM). | cision based on | developed Autoregres | SVM had its best | a conclusion as
the amount of | from the Evo- sive performance at to whether the
investment re- | lutionary Ar- Moving three inputs. The | EMH is refuted
turn the deci- | tificial Neural Average ranking of these when
sion. Network (ARMA) techniques is de- | transaction
Performance my | (EANN) can which is pendent on the costs are
benefit from | partly be at- linear accuracy meas- factored in,
additional input | tributed to the modeling | urement used. cannot be
factors or latent | incomplete technique made.
variables  that | and noisy and In this study
accurately input data. random only a Short
walk (RW) forecasting
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technique. horizon
not included of
other technical
indicators such
as the moving
average
together with
prices of the
market
and unable to
focus on using
macroeconomic
variables
(5) Artificial Implementing The currently
OSCAR | Intelli- various machine | limited amount
ALSIN | gence; learning and clas- | of twitter data
G Neural sification models | restricts the
OKTAY | Network; such as the Artifi- | validity of the
BAHCE | Sentiment | cial Neural Net- | used machine
Cl Analysis work we success- | learning meth-
(SA), Ma- | fully implemented | ods and do not
chine a company- | provide results
Learning specific ~ model | reliable enough
(ML) and | capable of pre- | to be exclusive-
Data Min- | dicting stock price | ly used in a
ing (DM) movement  with | real-world ap-
80% accuracy. plication.

The optimized
implementation
of the feed-
forward neural
network outper-
formed other
types of ma-
chine learning
techniques with
relatively high
performance
and accuracy.
However, this
accuracy is
limited to stock
price move-
ment rather
than stock close
price predic-
tion.

The use of
Twitter senti-
ment analysis
as a stock pre-
dictor is not
reliable enough
to be used as a
exclusive pre-
dictor.
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(6) K-NN algo- | Constructing an technical analy-
Ayman | rithm effective model to | sis indictors,

E. Analyze predict stock recognition of
Khedr, | news senti- market future emotional sen-
S.E.Sal | menttoget | trendswith small | tences in de-

ama, the text error ratio and termining news
Nagwa | polarity improve the accu- | polarities, as
Yaseen | using naive | racy of prediction. | well as the in-
Bayes algo- | The model pro- fluence of news
rithm. vides better accu- | that appears in
Combines racy results than social media
news polari- | all previous stud- | not considered
ties and ies by considering | while calcula-
historical multiple types of | tion
stock prices | news related to
together to market and com-
predict fu- pany with histori-
ture stock cal stock prices
prices.
©) ARMA Data mining can It is necessary
G.S. (autoregres- automatically to analyze
Navale, | sive-moving | extract important effects of
Nishant average) | information from applying
Dudh- algorithm large amount of different
wa- data that is affect- sentiments
la,Kun ing the stock pric- analysis and
al Jad- es. Financial
hav. Market
(8) Artificial they used | The problem of
Zabir | Neural Backpropagation | this analysis is
Haider | Network algorithm for | that the
Khan, | (ANN) training  session | extraction of
Tasnim | Backpropag | and  Multilayer | trading rules
Sharmi | ation algo- | Feedforward net- | from the study
n Alin, | rithm and | work as a network | of charts is
Md. Multilayer model for predict- | highly
Akter | Feedforwar | ing price subjective, as a
Hussai | d network. result different
n analysts extract

different

trading rules
studying the
.same charts
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9) Artificial They  described | There are a few
Abhishe | neural the application of | disadvantages
k Kar | networks, | Artificial Neural | associated with

Image Networks to the | backpropagatio

sequence task of stock in- | n learning as

analysis, dex  prediction. | well:

Multi- and described the | The conver-

layer neu- | theory behind | gence obtained

ral net- | ANNs and Neural | from

work Network  model | backpropagatio

and its salient | n learning is
features. very slow.

*The conver-
gence in
backpropagatio
n learning is
not guaranteed.
*The result
may generally
converge to any
local minimum
on the error
surface, since
stochastic gra-
dient  descent
exists on a sur-
face which is
not flat.
Backpropagatio
n learning re-
quires input
scaling or nor-
malization.
eBack propa-
gation requires
the activation
function  used
by the neurons
to be differenti-
able

(10) Artificial | They build mod- | data prepro-
Tomasz neural | els the Warsaw | cessing and
Kozdraj networks | Stock Exchange | representation

with reality and | it requires and
observe their be- | Still there is no
havior through a | direct rule al-
given time period | lowing to get
dependence  be- | the  optimum
tween  network | number of it-
parameter setting | eration and
and the outcomes | parameter set-
quality is still | ting
significant,

4. DISCUSSION

Given the above analysis, we could conclude that by using a
artificial intelligence system for developing and expand the
techniques used in financial modeling and the market, focus-

ing on some systems for this research among numerous artifi-
cial intelligence systems available.

We would like to conduct further study to better qualify and
quantify various artificial intelligence systems for use on pre-
dicting the direction of the future price with accurate predic-
tion result to optimize forecasting behavior in the market.
1-One idea would be to use Multi-objective approach for mak-
ing predictions of a market index with the aid of an Evolu-
tionary Artificial Neural Network (EANN), and the algorithm
evaluates the quality of a decision based on the amount of in-
vestment return the decision but the Transaction costs are not
considered and depending on the situation can and will nega-
tively impact the reported investment returns.

2-Their work focuses the actual stock value by using deep
learning techniques on the news headlines could help unlock
more complex natural language features that could help give
the models more predictive power. Also, a larger set of news
headlines would help train such a more complex model. but
The performance of the various algorithms was not particular-
ly surprising given the nature of the underlying data
3-According this research they used artificial intelligence sys-
tem for portfolio selection has performance edge over the hu-
man portfolio manager and the market, but the neural net-
work failed to converge due to the large variation of the train-
ing data.

4- we noticed this research they identify The ranking of per-
formances support vector machines, neuro-fuzzy systems,
multilayer perceptions neural networks is dependent on the
accuracy measure used, and SVM had its best performance at
three inputs. The ranking of these techniques is dependent on
the accuracy measurement used but unable to focus on using
macroeconomic variables.

5-This work is focusing on the optimized implementation of
the feed-forward neural network outperformed other types of
machine learning techniques with relatively high performance
and accuracy. However, this accuracy is limited to stock price
movement rather than stock close price prediction but They
used of Twitter sentiment analysis as a stock predictor is not
reliable enough to be used as a exclusive predictor.

6-Their work focuses on building an effective model to predict
stock market future trends with small error ratio and improve
the accuracy of prediction and The model provides better ac-
curacy results than all previous studies but technical analysis
indictors, recognition of emotional sentences in determining
news polarities, as well as the influence of news that appears
in social media not considered while calculation.

7-This research interested of Data mining can automatically
extract important information from large amount of data that
is affecting the stock prices but it is necessary to analyze ef-
fects of applying different sentiments analysis and Financial
Market.

8-they used Backpropagation algorithm for training session
and Multilayer Feedforward network as a network model for
predicting price but The problem of this analysis is that the
extraction of trading rules from the study of charts is highly
subjective, as a result different analysts extract different trad-
ing rules studying the same charts.

9-They described the application of Artificial Neural Networks
to the task of stock index prediction. And described the theory
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behind ANNs and Neural Network model and its salient fea-
tures. There are a few disadvantages associated with
backpropagation learning as well:

* The convergence obtained from backpropagation learning is
very slow.

* The convergence in backpropagation learning is not guaran-
teed.

* The result may generally converge to any local minimum on
the error surface, since stochastic gradient descent exists on a
surface which is not flat.

* Backpropagation learning requires input scaling or normali-
zation.

* Back propagation requires the activation function used by
the neurons to be differentiable.

10- Finally the last research constructed models for Warsaw Stock
Exchange with reality and observe their behavior through a given
time period dependence between the outcomes quality and network
parameter setting. It is still significant. There is no direct rule that
allows obtaining parameter setting and the optimum number of itera-
tion.

It is to conclude that, the common user's voice on twitter do not af-
fect the movement of stock price, if any at all, but the heavy influ-
encers' positive and negative feedback did have an impact. As inves-
tors and researchers struggle to out-perform the market, the employ-
ment of "neural networks" for forecasting prices [1,4] of stock mar-
ket will be a field of research. The final objective is to raise the re-
turn from the investment. It has been proved through research that
the evaluation of the return on investment in share markets through
any of the conventional techniques is tedious, a time consuming and
expensive process. In conclusion we can say that if we train our sys-
tem with more input data set, it will generate more error free predic-
tion of the price. The drawbacks of the other techniques can be ad-
dressed by collaborating Artificial Intelligence.

5. CONCLUSION

The main objective of this research was to develop and expand
the techniques used in financial modeling with the aid of arti-
ficial intelligence (Al) approaches, and the approach taken for
this research was to predict the future price of the stock mar-
ket. The vast amount of work done in this area with all three
techniques (Artificial Neural Network (ANN), Sentiment
Analysis (SA) and support Vector Machine (SVM)) has fo-
cused more on predicting the direction of the future price with
accurate prediction result to optimize forecasting behavior in
the market. Most of the authors have used methodologies in
artificial intelligence to achieve accuracy and performance as
shown Table 1. But still there is a need to improve the parame-
ters accuracy and performance. This can be achieved with the
help of Artificial Neural Network (ANN), Sentiment Analysis
(SA) and support Vector Machine (SVM) when put together
will result in nearly accurate accuracy.

The results of the proposed model are compatible with re-
searches that state that there is a strong relation between stock
news and changes in stock prices. This model can be updated
in the future by including some technical analysis indictors,
also we can consider the recognition of emotional sentences in
determining news polarities, as well as the influence of news
that appears in social media [12]. The results also indicated
that the models were able to outperform the market

With the algorithm support vector Machine to make predic-
tions [5] on market behaviors which help of the quality deci-
sion, Thus we can see that Neural Networks are an effective
tool for stock market prediction and can be used on real world
datasets

6. FUTURE WORK

Future research in the field could investigate the importance
of further developing the sentiment analysis to take more pa-
rameters in consideration

The future research can focus on using macroeconomic varia-
bles, such as interest rate, Gross domestic product (GDP), etc.
as input to the different models to determine if they have any
predictive power.

A study can be conducted to test the effect of either the inter-
est rate or the rate of inflation on the All Share Index. Which
help decision makers or investors to understand how the mar-
ket would behave if the interest rate increases or decreases.
Another area of interest would be to look at artificial intelli-
gence techniques that can be adaptive and learn the data
online. This would look at methods that are able to learn new
market patterns as they occur in real time and still retain good
predictive power. Also Future research in the field could in-
vestigate the importance of further developing the sentiment
analysis to take more parameters in consideration
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