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Abstract - Stock market is in the limelight of today’s 

business world. All newspapers and magazines project 

the stock market avenues in a detailed manner. 

Prediction of stock market tends to be essential in the 

contemporary age for any economic structure which is 

in the improvement phase. Unstructured qualitative 

data have noteworthy business price. This work 

investigates how unstructured intelligence 

information persuades the stock prices. News articles 

about information sector companies in the Bombay 

stock exchange were collected and pre-processed.  

Back propagation algorithm and multilayer feed 

forward network were developed by using a method 

that predicts share market price. The result of the 

forecast method is dependable in the actual state of 

affairs. 

Keywords - Stock market prediction, unstructured qualitative 

data, Information sector, neural network 

 

I. INTRODUCTION 

Stock market is never constant. It is always fluctuating. 
Whether the stock market position is high or low, it has its 
own importance. The state of an economy mostly relies upon 
the financial position of the economy wherein stock market 
propagates to be a vital part in this area as it decides the 
financial status of the business entities which comprises major 
share of financial transactions of an economy. Comparing and 
contrasting of other economies are possible because of stock 
market. 

Stock market performs the functions such as connecting 
buyers and sellers as per their requirement for money and 
shares, creating situation for deciding prices on investments, 
spreading risks on investments among millions of people and 
connecting financial institutions together for more circulation 
of money which makes it an entity that is inevitable in the 
business world. The above features make stock market more 
powerful in the business era. 

Though stock market is a highly risk oriented profession, 
the profit yielded because of it is too high compared to other 
channels. Since high risks are involved, necessary techniques 
to predict the future prices of stocks should be developed for 
better prediction thereby reducing the risk factor. Any 
investor tends to do his investment only from the intelligent 
decisions based on stock prediction. Due to the utmost 
necessity of developed. Also stock market is said to be a very 
risky profession and at the same time it is a most beneficial 
profit earning area when investments are done on an 
intelligent basis. When the prediction turns to prove true by 
using the most appropriate instrument, the shareholders reap 
heavy profits and when the prediction procedure fails it 
reflects on the profits making the investors lose their money. 

Stock market is influenced by various major issues 
namely forecast of investors and their preferences, mobility of 
different stock markets, governmental procedures, wide-
ranging monetary circumstance, buying power and the mind-
set of the person investing his funds etc. some of which 
influence stock prices straightly and others that do so 
implicitly [1]. It is identified that news items have major 
impact on stock directory and price. 

The majority of the company information in the present 
day does not exist in a regular relational database. Recent data 
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on financial market states that only 20% of industrial data is 
structured and well organized whereas remaining proportion 
is ill organized, be it in audio, video, sensor and log data, or 
freestanding documents, for example social media feeds [2]. It 
raise some issues for business that need to process and take 
advantage of unstructured data. The study investigates 
prediction of stock market price using the unstructured 
intelligent information. This process is done by automatic 
analysis of these news articles. 

The paper comprises of various sections. Section 2 

explains the work done before that is closely related in this 

study. Section 3 explains prediction model. Section 4 depicts 

the end results and compares it with actual price movement. 

Finally the conclusions of the study are summarized in section 

5 along with the hope for future work.   

II. RELATED WORKS 

A novel method for forecasting the intraday stock price 

of Taiwan stock market, valuable for short-term investors was 

proposed [3]. The prediction model is established using rough 

set theories and support vector machine classifier after the 

unstructured data is converted into structured information. 

The experimental results declare that this model predicts the 

growth and decrease of a stock price within one hour after the 

news is released. 

An advanced assessment system were formulated taking 

all the qualitative and quantitative yardsticks which may 

affect the stock market [4]. This ideal system comprises of 

few portions namely features identification, qualitative model 

and judgment incorporation. This method has set into detect 

the brains of the expert of stock exchange and change into a 

welcoming format of genetic fuzzy neural network. The 

artificial neural network which is made up of features that are 

quantitative in nature is overpowered by this system, which 

by its crystal clear method of learning, clear buyer-seller 

relationship and their performance. Both real-number coding 

method and binary coding method were applied. 

The relation between the internet financial information 

content, internet financial information sentimental value and 

stock price were investigated [5]. Text sentiment algorithm 

based on Hownetsentiment dictionary was proposed to 

forecast the stock price in the Chinese stock market. The work 

used the support vector machine regression function to exploit 

the rapport between commercial news opinions and stock 

prices of economic markets. The investigations point out that 

the evidence value is more powerful than evidence volume on 

stock price forecasting. 

In [6], the work determined how the DJI unstructured 
news information along with the historical quotes can 
effectively influence the closing index for a given trading day. 
Kea algorithm was employed to extract key phrases 
automatically from news articles. 

A forecasting model of stock price movement was built 
by analysing verbs in financial news and articles [7]. The AZ 
Fin-Text system was constructed to analyse the data and 

implemented using the support vector regression sequential 
minimal optimization function through weka. 

A stock price forecasting model that combines financial 
indicators such as price to earnings ratio, price to book value, 
book value per share, dividend pay-out ratio with the indicator 
obtained for the textual annual reports of the US firms was 
proposed [8]. Multi-layer perceptron neural network, radial 
basis function neural network and support vector regression 
(SVR) approach were used to forecast the stock price. The 
results shows that SVR and neural network better handled 
with the mounting complexity of the forecasting problem than 
linear regression model. 

The work investigated the importance of financial and 
textual information in the short-term investment for stock 
price movements up, down and stays [9]. The experimental 
model is trained using random forest classifier using 200 
trees. The result shows that using texts boosts prediction 
truthfulness over 10 %. 

A method is introduced to analyse Korean language news 
so as to predict the increases and decreases on the Korea 
composite stock price index [10]. The method consists of 
working out the natural language processing of news article, 
describing the features, classifying and mining the ideas and 
beliefs and identifying the correlation between news and stock 
market fluctuations.  

The work presented an automated text and data mining 
approach to aggregate news stories from diverse sources and 
create news corpus [11]. The news corpus is filtered down to 
relevant sentences and analysing using natural language 
processing tools. A sentiment metric is proposed as a measure 
of sentiment of the overall news corpus. Finally the work 
associated the score achieved by corpus to the stock price 
distinction for Apple Corporation. 

The author analysed the five parts of speech textual 

representations bag of words, verb, nouns, proper nouns and 

named entities, [12]. A prediction model was built using 

discrete machine learning algorithm from short term price 

movement. 

III. PROPOSED MODEL 

An immense amount of original information associated to 
business appears persistently, with instantaneous force on 
stock prices. Analysing unstructured data and converting into 
actionable understanding is unavoidable. Scrutinizing such 
information in real time is essential for both trading 
establishment and individual shareholder. The work mainly 
develops an advanced decision support system which 
processes all the qualitative proceedings that may influence 
the stock market. It captures forecast of investors and their 
preferences, mobility of different stock markets, 
governmental procedures, wide-ranging monetary 
circumstance, buying power and the mind-set of the person 
investing his funds. 

The system for supporting decision making to invest, 
whereby substantial news bulletin, formless big data are 
collected, parsed, labelled, analysed and transformed to 
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opinions appropriate for making prediction. The system 
framework is consists of gathering unstructured information, 
classification of news message, locating the key instances 
from the qualitative database, normalization, network training 
and validation of qualitative news. 

The popular companies in IT sector consisted of TCS, 
CTS, Infosys, HCL, Oracle Financial Services Software, 
Financial technologies and Mind tree. The unstructured 
financial news, events, publically available information and 
stock prices of these 7 companies were gathered from BSE, 
newspaper, company newsletter and publically available 
information for the period starting from January 2001 to 
December 2013. The investigation data is divided into 11 
years of news articles from January 2001 to December 2011 
as training data set and two years of news articles from 
January 2012 to December 2013 as testing data. Table 1 
shows the experimental data set.       

The stock price consists of open price and close price of 
these 7 companies were gathered from BSE for the period 
starting from January 2001 to December 2013. The 11 years 
of share prices from January 2001 to December 2011 used as 
a training data set and two years of share price from January 
2012 to December 2013 used as a testing data set. The input 
data were pre-processed to facilitate the effective learning 
process and to increase the accuracy of the prediction model. 

TABLE 1.  EXPERIMENTAL DATA SET 

Data 

set 
Period 

Structured 

data 

Unstructured 

data 

Total 

data 

Train
ing 

data 

January 2001 
to December 

2011 

300 6009 6309 

Testi

ng 
data 

January 2012 

to December 
2013 

50 264 314 

 

The filter process shown in Fig. 1 searches the instances 
or key factor from qualitative data. The qualitative data are 
classified into political, economic, international news and 
events. In the filter process when given key word/ key factor 
such as changes in administrative management, changes in 
credit guidelines, dividend, revision to company governance 
policies, revision to shareholders rights are provided as input 
then process searches for these key words in the qualitative 
data and produces the corresponding news and events that 
contains this key factor along with the period. For every event 
reported, determine the variation in the company’s stock 
value prior to and subsequent to the report period is released. 
The variation is normalized by deducting the same variation 
calculated for the whole stock index for the similar period. 

The patterns of input should be employed in such a way 
that it improvise the performance and lessens the defects. The 
training procedure may differ based on the structure of the 
network, but the best training procedure used when planning 
financial neural networks is the back-propagation algorithm 
[13]. This describes some of the training techniques and their 
associated challenges in some implemented systems. 

The most common network architecture for financial 

neural networks is a multilayer feed-forward network trained 

using back-propagation [14]. Back-propagation is the process 

of back propagating errors through the system from the output 

layer towards the input layer during training. It is interesting 

to note that the type of activation function used in the neural 

network nodes can be a factor on what data is being learned. 

The amount of training data is also important. Ideally, it is 

appropriate to have as much training data as the system can be 

feasibly trained. 

 

 

 

 

Fig. 1.  Filtering process 

 

Once the procedure for training is over, certain weight 

values can be employed for testing a completely new data 

other than the one implemented in the course of the training 

and the results gained may then be taken for calculating the 

accuracy of the network. The feedforward back propagation 
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model was applied with different number of hidden layers for 

minimum error value for the data set. Thus the training 

function, the transfer function and the number of neurons for 

each hidden layer are changed accordingly. Training results 

are summarized in Table 2. The trainlm training function and 

tansig transfer functions powerfully influence complexity and 

performance of NN. When increasing the number of hidden 

layer and neurons does not provide better results.Training 

performance is shown in Fig. 2. The various states of the 

training is shown in Fig. 3 

 
TABLE 2. TRAINING RESULTS 

No of  

Layers 
Layer 

No of 

Neurons 

Training 

Function 

Transfer 

Function 
Performance 

4 

1 10  

TRAINLM 

 

PURELIN 

 

0.053542 2 9 

3 10 

1 10  

TRAINLM 

 

TANSIG 

 

0.0015774 2 10 

3 10 

1 6  

TRAINCGF 

 

TANSIG 

 

0.0535422 2 10 

3 9 

1 9  

TRAINCGF 

 

PURELIN 

 

0.042637 

 

2 9 

3 8 

3 

1 8 
TRAINLM TANSIG 0.0014878 

2 7 

1 8 
TRAINLM PURELIN 0.17095 

2 9 

1 10 
TRAINCGF TANSIG 0.011978 

2 9 

1 9 
TRAINCGF PURELIN 0.039185 

2 6 

2 

1 9 
TRAINCGF 

TANSIG 0.982114 

1 7 PURELIN 0.131111 

1 8 
TRAINLM 

TANSIG 0.015302 

1 10 PURELIN 0.12371 

 

 
Fig. 2. Training performance 

Training steps 

 
Step 1: Collect the quantitative data  

Step   2: Create the new network 

Step  3: Configure the network (set input data, target data, 

training function, performance, no of layers, no of 

neurons, network type)  

Step 4: Initialize the weights and biases (set input, target    

data) 

Step 5: Train the network for given inputs. 

Step 6: Validate the network (post-training analysis) 

Step 7: Use the network and predict the result 

 

 
 

Fig. 3. Training states 

 

To forecast the market movement, new unstructured data 

like news messages and corporate actions will be transformed 

into the representation selected previously for training and 

then matched to existing representations of news in the 

teaching data. This process decreases the multifaceted 

problem into a much simpler classification problem. 

IV. EXPERIMENTAL RESULTS 

Accuracy estimation is a noteworthy aspect when 
deciding among forecasting alternatives. The forecast error is 
simply ei =yi − yi. '. The percentage error is given by pi=100 ei 

/yi. Percentage errors have the benefit of being scale-
independent, and so are normally used to evaluate forecast 
performance between diverse data sets. Table 3 and Table 4 
shows the predicted share price value for Financial 
Technologies and Oracle Financial Services Software 
respectively. 
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For each of the financial event listed in the report, 
calculate the stock price before and after the event occurred. 
For every event reported, determine the variation in the 
company’s stock value prior to and subsequent to the report 
period is released. The variation may be positive (increment 
in share price) or negative (decrement in share price) or might 
not have any impact at all. The positive or negative variation 
is normalized by deducting the same variation calculated for 
the whole stock index for the similar period. 

TABLE 3. PREDICTED PRICE VALUES – FINANCIAL 

TECHNOLOGIES 

Date Actual Predicted 
Error 

rate 
Percentage error 

21-Apr-11 884.05 884.76 0.0008 0.08% 

20-Apr-11 890.55 890.8131 0.0002 0.02% 

19-Apr-11 863.25 863.9219 0.0007 0.07% 

 
TABLE 4. PREDICTED PRICE VALUES – 

ORACLE FINANCIAL SERVICES SOFTWARE 

 

Date Actual Predicted 
Error 

rate 
Percentage error 

20-Sep-13 2981.45 2981.95 0.0001 0.01% 

19-Sep-13 2971.85 2972.13 0.00009 0.009% 

18-Sep-13 2988.4 2988.73 0.0001 0.011% 

 
Fig. 4 shows the comparison of actual and predicted 

share price for Financial Technologies. Fig. 5 shows the 

comparison of actual and predicted share price for Oracle 

Financial Services Software. 
 

 
Fig. 4.  Price comparison graph – Financial Technologies 

 

Fig. 5.  Price comparison graph – Oracle Financial Services Software 

It make obvious that the model which consists of textual 

information performs considerably better results. 

V. CONCLUSION 

There is an increasing appreciation that unstructured 

qualitative data contain awfully precious information helpful 

for a variety of reason. It is this motivation that has fascinated 

awareness of researchers and specialized into the interesting 

and demanding area of stock market prediction using 

qualitative news and events. In this paper, we have presented 

a framework for stock price movement prediction using 

financial information. We processed financial information and 

events and employed multilayer feed-forward network trained 

using back-propagation to empirically explore the intricate 

relationships between events and the stock market. 

Experimental results showed that there is a significant 

correlation between the unregulated news, events and the 

stock price. A combination of fundamental, technical and 

unstructured information provides optimum gain in 

determining the share price. 
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