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Abstract. Financial news sentiment has shown great influence on stock market 

fluctuation. Thus, it is necessary to build a financial news sentiment analyzer with 

good efficiency and acceptable accuracy. This study aims to analyze the sentiment of 

financial news which can further be used to analyze the impact of these financial news 

sentiments on the stock market price movement. This study proposes the use of 

lexicon-based labelling and machine learning algorithm-based classifier to perform 

financial news sentiment analysis. The training data used is labelled using sentiment 

dictionary from a finance domain. To improve the accuracy of the labelling, biases 

from the normal sentiment words are first eliminated by performing preprocessing on 

the financial news texts. To determine which machine learning algorithm-based 

classifier shows better performance, seven supervised machine learning algorithm-

based classifiers were used and tested separately. The result shows that Stochastic 

Gradient Descent Classifier outperforms the other six classifiers achieving a 70 

percent accuracy score. 

Keywords: Financial News Sentiment, Lexicon-based Labelling, Machine Learning-

based Algorithm 

INTRODUCTION 
 

Based on the information obtained from the share market, investors decide how to 

invest in a better way [1]. As market participants can join the real-time market trading 

using high speed computing technology, financial news or announcements can influence 

the stock market tremendously within a very short time. Thus, researchers are focusing 

more on analyzing how the financial news affects the stock market prices [2]. Existing 

studies indicate that investors’ sentiment is highly influenced by financial news, which in 

turn, affects the price of stock market [3, 4]. Traders and investors often search for related 

market news before buying or selling shares. Financial news irrespective of whether they 

are in the printed form or Internet media, both proven to have influence on the financial 
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market [5, 6]. Fluctuation of the stock market price often happens following a piece of 

new information that circulate to the market [7]. Thus, financial news sentiment analysis 

has become an importance agenda in both computer science and finance research 

disciplines. 

There are numerous studies focusing on analyzing news sentiment by searching the 

sentiment words in the news articles [8, 9, 10]. This approach is not effective enough 

especially when it involves a large size of data. Another commonly used tool to analyze 

the sentiment of news is using machine learning-based classifiers. In machine learning, 

labelling the training data properly has a crucial influence on achieving a better 

performance of the classifier. There are two different ways to label the training data – 

manual labelling and using sentiment dictionaries. In this research, the training data used 

are sentences retrieved from the financial news articles. Manually labelling those large 

number of sentences needs much more time than detecting sentiment words 

automatically. Thus, searching sentiment words using sentiment dictionaries in the 

sentences can be more effective. 

LITERATURE REVIEW 
 

    News sentiment classification methods can be divided into two categories – lexicon-

based classification method and machine learning algorithms classification method. 

Lexicon-based approach classifies the news sentiment using external lexica such as 

dictionary or corpus.  

Lexicon-based dictionaries can be built manually or automatically. In a research 

conducted by Rao et al [11], they proposed a word-level sentiment dictionary which is 

automatically generated by the maximum likelihood estimation and Jensen’s inequality. 

Esuli et al [12] proposed a system named SentiWordNet which has higher accuracy in 

analyzing the sentiment of the words. It is a system that based on the existing semantic 

analysis tool called WordNet. The other lexicon-based approach analyzes sentiment of the 

text using sentiment corpus. Kiritchenko et al [13] proposed a sentiment analysis system 

which uses corpus-based approach to estimate the sentiment scores of individual terms. 

Their system obtains a F-score of 69.02 in analyzing short text and 88.93 in the terms 

analysis. 

Machine learning algorithms in news sentiment classification are mainly supervised 

approaches, which rely on the labelled training documents [14]. When it comes to 

classifying high dimension of textual data, machine learning classifiers are more effective 

[15]. To apply machine learning algorithms to classify news sentiment, the first step is to 

perform feature processing. There are three commonly used feature processing methods – 

Term Frequency-Inverse Document Frequency (TF-IDF), N-Grams, and Part-of-Speech. 

TF-IDF is one of the most famous word weighing algorithms, which has been widely 

used in feature processing in text classification tasks [16]. N-Grams are sequences of 

those elements appear in the texts. Elements can be characters, words or any other 

elements which appear in the text one after another [17]. In N-Grams, “n” represents the 

number of elements in a sequence. Part-of-Speech is another state-of-the-art method in 

feature processing. As the name suggests, by applying part-of-speech method, the text 

document can be represented by the words which are grouped by its syntactic functions 

such as verbs, nouns, noun phrase, adjectives and so on [18]. The feature processing and 
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classification are the two main stages of news text classification in machine learning [19]. 

Figure 1 shows a summary of the news sentiment classification. 

 

 
FIGURE 1.  Summary of News Sentiment Classification 

 

 

 

METHODOLOGY 
 

News sentiment analysis is a component of Natural Language Processing (NLP) task 

within the domain of Artificial Intelligence. NLP can also be used to perform news 

classification. It applies computational techniques to analyze, learn, understand and 

reproduce human languages [20]. Before applying the textual data in the classification 

task, the news texts need to undergo proper preprocessing to ensure integrity and 

reliability. The preprocessing tasks include tokenization, removing stop words, and 

removing punctuation marks which need to use NLP tools.  

In this research, to classify the financial news texts, the Loughran and McDonald 

Financial Sentiment Dictionaries [21] is applied to label the training data, and then the 

machine learning algorithms-based classifiers are used to analyze the sentiment of the 

financial news articles. This research applies the supervised machine learning algorithms 

to build a classifier. It analyzes the labelled data and generally form the prediction by the 

learned features. The training data is labelled with its sentiment inclination which is 

represented using the values: -1, 0 and 1, to indicate negative sentiment, neutral and 

positive sentiment, respectively.  
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There are different supervised machine learning algorithms. For examples, Naïve 

Bayes, Support Vector Machines (SVM), Logistic Regression and Decision Trees [22]. In 

this research, multiple supervised machine learning algorithms are used and tested 

separately. Based on the test results obtained, the one with the best performance is chosen 

to be applied in analyzing the financial news texts. 

For the implementation of the NLP part, python which has a specific module named 

Natural Language Toolkit (NLTK) is used to perform the NLP tasks. It provides almost 

all the basic wrappers and functions for common NLP tasks. Scikit-Learn [23] is also an 

easy-to-use python module which integrates the state-of-the-art machine learning 

algorithms for both the supervised and unsupervised medium-scale problems. 

The data sets used in this research consist of both primary and secondary data. The 

primary data set, which aims to test the machine learning classifiers are collected from 

the Organization of the Petroleum Exporting Countries (OPEC) official press releases. 

These OPEC news textual data sets contain 135 news articles which were published at the 

‘Press Release’ column of the OPEC’s official Website [24], from the date 14 June 2012 

until 21 December 2017. The secondary textual data set compiled by Chen [25], consists 

of Wall Street Journal (WSJ) financial news articles. This data set was generated by 

capturing the news articles published at the ‘Markets’ column of the Wall Street Journal 

Website, from 7 July 2017 until 26 July 2017. These 50 days of WSJ financial news data 

contain 2,062 financial news articles, which were alienated into 37,452 sentences, are 

enough to carry out the research. This data set was further processed as training data for 

the machine learning algorithms. It aims to provide a large amount of financial news 

sentiment words for the training of the machine learning classifiers. Figure 2 shows the 

flow of the research implementation. 

 
 

FIGURE 2.  Research Implementation 
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RESULTS OF THE STUDY 
 

     In this research, seven supervised machine learning algorithm-based classifiers were 

used and tested separately. Table (1) shows the classification report of these classifiers 

which include the results for Precision, Recall, F1-Score, and Support for each sentiment 

inclination, the Accuracy Score and its Rank. Precision is the accuracy of a certain 

specific class that has been predicted by a classifier. Recall shows the ability of the 

prediction model to choose instances of a certain class from the data set. F1-score gives a 

harmonic mean of Recall and Precision. Support is the number of labelled sentences that 

were classified correctly. Accuracy score, expressed in percentage, indicates the overall 

performance of the classifier [26]. Hence, the higher the accuracy score, the better the 

performance of the classifier. 

 
TABLE (1).  Classification Report of the Seven supervised Machine Learning Algorithm-based Classifiers 

Classifier Sentiment 

(S) 

Precision Recall F1-

Score 

Support Accuracy Score 

(Rank) 

Stochastic 

Gradient 

Descent 

Classifier 

-1 0.71 0.72 0.71 803 0.70 

(1) 
0 0.61 0.63 0.62 792 

1 0.79 0.75 0.77 806 

Gaussian 

Naïve 

Bayes 

Classifier 

-1 0.55 0.50 0.52 815 0.51 

(6) 
0 0.43 0.52 0.47 780 

1 0.56 0.51 0.53 806 

Multinomial 

Naïve 

Bayes 

Classifier 

-1 0.68 0.75 0.72 815 0.67 

(2) 
0 0.65 0.42 0.51 780 

1 0.67 0.83 0.74 806 

Complement 

Naïve Bayes 

Classifier 

-1 0.61 0.71 0.66 803 0.61 

(4) 
0 0.58 0.34 0.43 792 

1 0.62 0.78 0.69 806 

Bernoulli 

Naïve 

Bayes 

Classifier 

-1 0.74 0.25 0.37 803 0.46 

(7) 

0 0.38 0.87 0.53 792 

1 0.67 0.27 0.39 806 

Support -1 0.73 0.61 0.67 803 0.66 
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Vector 

Classifier 

0 0.53 0.71 0.61 792 (3) 

1 0.80 0.68 0.74 806 

Random 

Forest 

Classifier 

-1 0.71 0.38 0.50 803 0.56 

(5) 
0 0.43 0.79 0.56 792 

1 0.78 0.52 0.62 806 

 

     As shown in Table (1), Stochastic Gradient Descent Classifier achieved a 70 percent 

of accuracy. It outperforms the other six supervised machine learning algorithm-based 

classifiers. Hence, Stochastic Gradient Descent Classifier is used to classify the sentiment 

of the OPEC news sentences. These sentences are then labelled with the sentiment 

inclination (-1, 0 and 1). The sentiment score of an article is calculated using the relative 

proportional difference evaluation method, S = (P-N) / (P+N), whereby, P and N 

represent the number of positive and negative sentences in the article, respectively. When 

a sentiment score: S < 0, it means that the published article has a negative sentiment. If S 

= 0, this implies that the published article shows a neutral sentiment, and when S > 0, the 

published article produces a positive sentiment.  

     Table (2) shows the sentiment scores of the OPEC news articles using the algorithm, 

Stochastic Gradient Descent Classifier. Event date is the date when an OPEC news was 

published at the ‘Press Release’ column of the OPEC’s official Website. It is observed 

that the sentiment scores ranged from -1 to 1. For examples, the articles published on the 

three event dates: 14 June 2012, 25 September 2012, and 4 October 2012, have created a 

negative, neutral and a positive financial news sentiment, respectively. 
 

TABLE (2).  Sentiment Score of OPEC News Articles 

 
 

CONCLUSION 
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News sentiment analysis has become an important research topic as it can further be 

used in business studies, financial marketing analysis and even in political research. This 

research shows the combination of lexicon-based approach and machine learning 

algorithm to produce a sentiment analyzer for financial news sentiment analysis. Among 

the seven supervised machine learning algorithms, Stochastic Gradient Descent 

outperforms the other six algorithms used in the research. Two data sets, the OPEC news 

and WSJ articles, were used to determine the performance of the seven classifiers, which 

produced a 70% of accuracy. This result shows that the proposed sentiment analyzer can 

help to guide the traders and investors in making better decision in share market trading. 
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