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Abstract -Buying and selling shares has become one of the most popular and lucrative investment decisions for investors. Unlike before,
today's stock price decision has become a more complex task. Profitability of the stock market investment depends on the investor's
decisions and is based on a mix of dynamic environmental factors. Stock price trends are repeatedly forecasted to extract useful patterns
and predict their movements. Moreover, the stock market forecast always has some appeal. There are different approaches to stock price
prediction and different forecasting methods are used by stock market analysts. As a replica of many scientific endeavors, several
methods have been found to accurately predict stock prices. Most researchers have been used technical analysis to get more accurate
results, while limited researchers used fundamental analysis. From Sri Lanka's perspective, there is no evidence on predicting stock
prices using machine learning. The main objective of this paper is to measure the effect of the announcement on the price of the stock
and fill in the gaps in the literature. The population of the current study is all listed companies on the Colombo Stock Exchange. Among
them, Ceylon Tobacco Company PLC, Dialog Axiata PLC, and John Keells Holdings PLC were selected as the sample for this study
by employing simple random sampling method and market capitalization. The analysis was conducted by employing natural language
processing mechanisms and Random Trees classifier presented the best results. The findings facilitate to predict the share price of the
Colombo Stock Exchange using machine learning techniques. This model was able to predict the stock price with 65% accuracy and
would benefit all individual investors in the local stock market.
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I. INTRODUCTION
Many investors and brokers today use intelligent trading systems that help them predict stock prices based on various conditions, thereby
helping them make direct investment decisions. An intelligent trader will predict the stock price and buy a stock before the price rises,
or sell it before its value falls. Most investors have basic financial literacy but do not believe that they have sufficient basic knowledge
about investing in the stock market [1]. Therefore, the conflict between knowledge and their trust leads them to misrepresent investments
and rely on rumors about their investment decision. Lack of adequate knowledge of the capital market leads not only to loss but also to
unattractive investment. Basic financial literacy is not an essential prerequisite for a good investment decision in the capital market, but
it helps to make an investment decision and prevents a large loss [1].
The answer to this is the analysis of the financial statements. There are two types of stock analysis done by investors before investing
in the stock; the first is the Fundamental Analysis, in this analysis investor’s look at the intrinsic value of stocks, and performance of
the industry, economy, political environment, etc. On the other hand, technical analysis is the analysis of stock prices by studying the
statistics generated by past share prices and volume [2].
The Colombo Stock Exchange (CSE) is the leading stock exchange in Sri Lanka that offers investors buy and sell shares. It is one of the
major exchanges providing an e-commerce platform in South Asia [2]. The official website of the Colombo Stock Exchange publishes
announcements every day. They affect the share price of the company. This article analyzes the cse.lk announcement and predicts the
impact on pricing. In recent years, the increasing importance of machine learning in various industries has enabled many vendors to
apply machine-learning techniques in the field, some of which have yielded good results. Many researchers used technical analysis to
learn machine learning. Limited researchers have conducted fundamental analyzes. There is a paucity of research on stock price
forecasting using machine learning in the context of Sri Lanka.

II. LITERATURE REVIEW
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The Colombo Stock Exchange is the backbone of the Sri Lankan economy. It was founded in 1896 under the Share Brokers Association
(SBA). Establishing a Formal Stock Exchange with the merger of the Colombo Stock Exchange (CSE) in 1985, the stock market was
taken over by the Colombo Share Brokers Association. It currently has a membership of 15 companies and is licensed to operate as
stockbrokers. In 1990, the business was renamed the Colombo Stock Exchange. The CSE introduced the Central Depository System
and the clearance was automated. The Colombo Stock Exchange headquarters was opened at WTC in 1995. The Milanka Price Index
was introduced in 1999 and opened several branches in the country. Regional branches contain Kandy, Jaffna, Anuradhapura,
Kurunegala, Matara, Ratnapura, and Ambalantota [3]. The Colombo Stock Exchange (CSE) has 289 companies representing 21 GICS
industry groups as of January 20, 2020, with a market capitalization of Rs. 2,748.10 Bn.
During the '50s, the use of probability theory and statistics for asset pricing models began to be applied by financial economics. These
developments led to the discovery of the Capital Asset Pricing Model (CAPM) [4][5]. Initially rejecting CAPM and other statistical
approaches, the Efficient Market Hypothesis (EMH) [6] argues that stock price movements are a function of rational expectations based
on publicly known information from companies, and these expectations are almost immediately reflected in stock prices, for example
in the price history. This means that there is no justification for modeling stock price changes using the price history when these changes
have already been accommodated to stock prices.
In response to EMH, Behavioral Economics (BE) theories [7] argue that markets are ineffective and that the element of random walking
can actually be explained by human behavior. Like, they make irrational and systematic mistakes. For EMH and BE reconciliation, the
adaptive market hypothesis (AMH) Andrew[8] states that traditional models can be correlated with behavioral models, which implies
that market efficiency levels are associated with environmental factors. The adaptability of market competitors, size of available profit
opportunities and market participants.
Stock market exchange news are special messages containing mainly economic and political information. Some of them carry
information that is important for market forecasting. There is a variety of financial information sources available on electronic versions
of their daily problems. All of these sources include global and regional political and economic news, quotes from influential bankers
and political politicians, and recommendations from financial analysts.
Chan, Chui, & Kwok [9] confirm the response to news articles. They have shown that economic news always has a positive or negative
impact on the number of shares traded. They used important political and economic news as a proxy for public information. They found
that news affects both trading activity, including return volatility, price volatility, number of traded stocks and frequency. Yu [10] present
a text-mining-based framework for determining the sentiment of news articles and their impact on energy demand. The news sentiment
is presented quantitatively and in a time series, comparing energy demand and price fluctuations.
In their research, Nagar & Hahsler[11] proposed an automated text-based approach to gathering news from various sources and forming
a news corporation. Corpus is filtered into relevant sentences and analyzed using natural language processing (NLP) techniques. News
Sentiment, a psychometric metric that uses positive and negative polarity terms, is proposed as a measure of the overall news
corporation's mood. This research paper Shynkevich[12] studies how the results of financial forecasting can be improved when multiple
levels of relevant news articles are used simultaneously for the target stock. They used multi-kernel learning methods to segment
information extracted from five different news categories based on sectors, sub-sectors, industries, and so on. The newsletters are divided
into five sections related to the target segment, its sub-industry, industry, group industry, and sector, and use a separate kernel to analyze
them. Experimental results show that the simultaneous use of five research groups improves predictive performance compared to
methods based on low news categories. The findings show that trade-offs yielded the highest predictive accuracy and trade-off when
the five news categories were used with two separate kernels of polynomial and Gaussian types used for each news category.
Machine learning methods for stock price predictions are becoming popular. Machine learning is the scientific study of algorithm and
statistical models which use computer systems to perform a particular task. Without using specific instructions[13]. Through various
experiments, it is possible to test machine learning techniques and select the most suitable one for predicting stock prices [14]. An
increasing trend is machine learning and the use of artificial intelligence to predict stock prices [15]. More and more researchers are
investing their time each day to come up with strategies that can improve the accuracy of the stock forecasting model. Stock market
forecasting has long been an interesting topic for researchers in various fields. In particular, a variety of studies is conducted to predict
the stock exchange movement using machine learning algorithms like support vector machines (SVM) and reinforcement learning [2].
Developed the WEKA (Waikato Environment for Knowledge Analysis) at the University of Waikato, New Zealand; Written in Java
and distributed under the terms of the GNU General Public License [16].
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WEKA is tried and tested using a graphical user interface, standard peripheral applications, or open-source machine learning software
accessible through the Java API. It is mostly used for teaching, research, and industrial applications and has a wide range of tools for
standard machine learning tasks. Famous toolboxes like Sci-kit-learn, R, and Deeplearning4j. [17].
Singhal & Jena (2013) have explained that the basic concept is used to analyze, categorize and ultimately summarize data from different
angles. They introduce the core principle of data preprocessing, classification, clustering and the introduction of the WEKA tool. WEKA
is a data-mining tool. How to use the WEKA tool for these technologies is outlined? It provides the ability to categorize data across
different algorithms.
In the fundamental analysis, Joshi[19] used Naive Bayes, Random Forest, and SVM and Random Forest show ability to predict the stock
price more accurately than the other functions. Kalmegh[16] used REPTree, Simple Cart and Random Tree Classifiers to analyze the
data sets. As a result, it is found that Random Tree algorithm performs best in categorizing all the News.
III. Research Methodology

Historical Stock
Data

Data Preprocessing

Training Data

Identify Best Learning
Algorithm

Test Data

Make Predictions

Evaluate Results
Figure 1: Framework
Step 01: Historical Stock Data
In this paper, only announcements published by the cse.lk website was considered. The total data for the past five years is collected.
Step 02: Data Preprocessing

Scanned pdf

ARFF files

Data
Txt files
Figure 2: Data Preprocessing
Most of the data collected in cse.lk are scanned files and some are text files. Text files (.txt) can be directly converted to ARFF files.
However, the scanned files (.pdf) cannot be converted to ARFF. Scanned files must first be converted to txt files and converted to ARFF
files. PDF can be converted to TXT using “Onlineocr.net” website. After converting the txt files, they are divided into three parts:
positive, negative, and not change. The researcher then created a training file using WEKA's Simple CLI.
Step 03: Learning Algorithm (Learn Rules)
Classification is the process of finding a set of formats that describe and distinguish data classes and concepts so that the label can use
the model to predict an unknown class. Classification is a two-step process; first, it creates a classification model using training data.
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Each object in the dataset must be preprocessing beforehand, and its class label must be known; second, the model generated in the
previous step is tested by assigning class labels to data objects in a test set.
This is about the first step, called training data. It is assumed that each tuple/sample belongs to a predefined class as determined by the
class label attribute. In the fundamental analysis, the class attribute was the “Negative”, “Positive” or “Not Change”. The model is
represented as a classification rule, decision trees, or mathematical formulas. For the training data, the researcher used a classify tab of
WEKA as shown in figure 3.
Figure 3: WEKA Classify Tab

Step 04: Make Predictions
There are two steps to the classification process. The first is to build a classification model using training data. Second, the model
generated in the previous step is tested using the test dataset. This step discusses how to predict values using the model. It assesses the
accuracy of the model. The known label of the test sample is compared with the classification result of the model. Model construction
describes a set of predefined classes. The accuracy ratio is the percentage of samples of test kits that are correctly classified by the
model. The test set is independent of the training set, otherwise, excessive over-fitting will occur [18].
Step 5: Evaluate Results
The accuracy of the model can be estimated by comparing the actual results with the predicted results. Similarly, the Accuracy, Precision,
Recall. F-Measure and ROC Area can be evaluated and select the most relevant classification.
IV. DATA ANALYSIS & PRESENTATION
A.

Analysis of Data

For the analysis, the researcher collected data from the CSE's official website. They are textual data, which is an announcement of
dividend payments, disclosures, changes to the Directory Board and the Employee Stock Option Schemes. The training dataset looks at
the past five years and the test dataset looks at this year's announcements. Table 1 shows how to split the training and test dataset.

Table 1: Text Data Set
Company

Train

Test
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43
71
90

423

3
7
7

The table 2 shows how the training dataset is contained.
Table 2: CTC Training Data Set
Company
CTC
DIAL
JKH

Positive
17
33
42

Negative
12
18
44

Not Change
14
20
04

Total
43
71
90

In the case of CTC, the total number of instances is 43, it contains 17 positive instances, 12 negative instances, and 14 not change
instances. The 14 announcements do not affect the stock price. However, 29 announcements affect the company's share price. That is
67% of the total instances. This suggests that announcements can affect the share price. In terms of DIAL, the total number of cases is
71, which includes 33 positives, 18 negatives, and 20 not change cases. The 20 announcements do not affect the stock price. However,
51 announcements affect the company's share price. That is 72% of the total chances. In the case of JKH, there are 90 positive cases, 42
positive, 44 negatives, and four not change. Announcements 4 do not affect the stock price. However, 86 announcements affect the
company's share price. That is 95.6% of the total chances. This shows that investors should be very careful about announcements when
buying and selling JKH shares.
B.

Analysis of Results

Before analyzing the data, it must choose a "Filtered Classifier". The researcher can then use any classification and the filter should be
"StringToWordVector". The table 3 shows the accuracy of the model using 15-fold, 10-fold, 5-fold cross-validation, and the training
set.
Table 3: CTC – J48
Measurement
Accuracy (%)

15 - Folds

10 - Folds

5 - Folds

Use training set

39.5

44.2

34.9

83.7

Precision

0.401

0.465

0.363

0.835

Recall

0.395

0.443

0.349

0.837

ROC

0.525

0.545

0.508

0.939

F - Measure

0.398

0.443

0.351

0.834

AUC

0.525

0.542

0.508

0.940

Use training set" shows higher accuracy. Therefore, the researcher used "use training set" to evaluate the classifiers. The researcher
used five classifiers, which are past researchers used. It is as follows,
Table 4 Classifier Evaluation - CTC
Measurement
Accuracy (%)
Precision
Recall
ROC
F - Measure
AUC

Naïve Bayes
90.7
0.919
0.907
0.975
0.902
0.975

SMO
100
1.000
1.000
1.000
1.000
1.000

J48
83.72
0.835
0.837
0.939
0.834
0.940

Random Forest
100
1.000
1.000
1.000
1.000
1.000

Random Tree
100
1.000
1.000
1.000
1.000
1.000
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RMSE
RAE (%)
RRSE (%)

0.0628
0.2464
14.27
52.55

0.2222
0.2722
50.48
58.03

0.1597
0.2826
36.28
60.25
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0.1524
0.1803
34.62
38.45

0
0
0
0

When the look at the above tables all companies, and all classifiers shows good results. Its accuracy is more than 80% of all models.
Similarly, SMO, Random Forest, and Random Tree classifiers show 100% accuracy and 1.0 Precision, Recall, ROC, AUC, and Fmeasure. The random tree shows the best results. Its accuracy is 100% and the error is zero. Therefore, this is the best classification for
stock price prediction using text analysis. The literature says that the random tree classifier is the best classifier for stock price prediction
using text analysis [16]. This research can further confirm that.
The tables below (Table 5, Table 6, and Table 7) show a comparison between the predicted results and the actual results. All predictions
conducted using "Random Tree".
Table 5: Results Comparison - CTC
Instance
1
2
3

Predicted Results
Positive
Positive
Positive

Actual Results
Not Change
Positive
Negative

Table 6: Results Comparison - DIAL
Instance
1
2
3
4
5
6
7

Predicted Results
Positive
Positive
Positive
Positive
Positive
Positive
Not Change

Actual Results
Not Change
Negative
Positive
Positive
Positive
Not Change
Not Change

Table 7: Results Comparison - JKH
Instance
1
2
3
4
5
6
7

Predicted Results
Negative
Negative
Negative
Negative
Negative
Positive
Negative

Actual Results
Positive
Positive
Negative
Negative
Negative
Negative
Positive

V. CONCLUSION & RECOMMENDATIONS
In this analysis, its accuracy is more than 80% of all models. Similarly, SMO, Random Forest, and Random Tree classifiers show 100%
accuracy and 1.0 Precision, Recall, ROC, and F-measure. The random tree shows the best results. Its accuracy is 100% and the error is
zero. Therefore, this is the best classification for stock price prediction using text analysis. The literature says that the random tree
classifier is the best classifier for stock price prediction using text analysis. Financial news affects the closing price of CTC 67%, Dial
72%, and JKH 95.6 percentage.
In this study, the researcher considers three different sectors in CSE. All sectors show the best classifier is the same one. However, other
sectors may have different classifiers. Therefore, anyone interested in this field can do other areas to identify classifiers. In addition,
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the researcher considers only the announcements posted on the CSE website. Newspaper articles, Twitter, FB posts, and financial
reporting can also be considered in the fundamental analysis. Therefore, it might be more accurate. The most important thing for further
research is to identify the value of fundamental analysis. That is to say how much the value of the shares will increase or decrease by
the fundamental analysis.
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