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ABSTRAK 
 
Cabaran utama dalam statistik rasmi adalah menangani kepelbagaian jenis data dan 
aspirasi dalam menyediakan maklumat masa nyata dan membuat keputusan 
berasaskan bukti melalui analitik ramalan dan masa nyata. Kertas kerja ini 
menyerlahkan gabungan analisis teks dan analisis sentimen untuk penilaian 
kandungan media. Kajian ini mengkaji keputusan sama ada senarai kata kunci awam 
boleh digunakan sebagai input dalam menyediakan penulisan berita dan laporan 
statistik. Hasil menunjukkan Peruntukan Dirichlet Terpendam (LDA) mewakili 
dokumen sebagai campuran topik dan memisahkan perkataan dengan analisis 
pengelompokan kebarangkalian tertentu. LDA ialah cara klasik untuk melakukan 
pemodelan topik. Pemodelan topik ialah pembelajaran tanpa pengawasan dan 
matlamatnya adalah mengumpulkan dokumen yang berbeza kepada tema/topik yang 
sama. Kajian ini mendedahkan bahawa pendekatan berasaskan leksikon adalah 
praktikal dan boleh digunakan untuk mencipta kamus garis panduan perkataan positif 
dan negative untuk meningkatkan kemahiran menulis. Ia juga sebagai tarikan kepada 
pembaca untuk membaca dan lebih memahami berita dalam talian yang berkaitan 
dengan statistik ekonomi dan sosial. Ini selaras dengan Rancangan Malaysia 
Kesebelas dengan memberi tumpuan kepada hasil kepelbagaian kemahiran dan 
kepakaran masyarakat dalam bidang baharu seperti sains data dan ekonomi. 
 
Kata kunci: Analisis teks, Analisis Sentimen, Peruntukan Dirichlet Terpendam (LDA), 
Pemodelan topik, Pendekatan berasaskan Leksikon 
  

 
ABSTRACT 

The vital challenge in official statistics is dealing with diversity of data types and the 
aim to provide real time information and evidence-based decision making through 
predictive and real-time analytics. This paper highlights the combination of text 
analytics and sentiment analysis for media content evaluation. This study examines 
the result whether the list of layman keywords can be used as input in preparing write-
up on statistical news and report. The result showed that the Latent Dirichlet Allocation 
(LDA) represents documents as mixtures of topics and split the words with certain 
probabilities clustering analysis. LDA is a classical way to do a topic modelling. Topic 
modelling is an unsupervised learning and the goal is to group different document with 
the same theme/topic. This study revealed that the lexicon-based approach is practical 
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and can be used for creating a dictionary of positive and negative words guidelines to 
improve writing skills. It can also be used as an attraction to read and to understand 
better more online news pertaining to economic and social statistics. This is in line with 
the Eleventh Malaysia Plan by focusing on the outcome of the diversity of skills and 
expertise of the community in new areas such as data science and economics. 
 
Keywords: Text analytic, Sentiment analysis, Latent Dirichlet Allocation (LDA), Topic 
modelling, Lexicon-based approach 
 
 

1. INTRODUCTION 
 

Social media and electronic media play a vital role as the main reference for public to 
gather information. As such, online news has become the main reference for 
developing personal opinion and views. Online information becomes the foremost 
source for public to develop critical thinking by screening the current topic or issues 
on online news and the popularity of selected issues in social media. Therefore, the 
results from sentiment judgement are based only on current topics and issues reported 
by social media and electronic media. Based on latest statistics released by ComScore 
Inc. in 2019, BH and Harian Metro was top ranked in terms of monthly unique visitors 
among Malaysian news portals at 4.78 million and 4.39 million respectively in the news 
and information category of Malay language. The Star, with an achievement record at 
7.4 million unique browsers, was top ranked for the English language category. 
 
In Malaysia, the online newspaper Malaysiakini which was launched as a daily weblog 
in 1999 was considered the first of its kind in this country. The founder, Steven Gan 
tries to provide news alternatives to Malaysians other than pro-government 
mainstream news stories that are seen playing the role of the official medium of 
government news. Malaysiakini is about Malaysia as a country in transition, in terms 
of politics, economics and information technology. The response and popularity of 
malaysiakini.com as a news portal has also encouraged the mainstream newspapers 
to introduce their online news versions as a complimentary copy to their loyal readers. 
 
Generally, the public’s assessment of an organisation performance and credibility 
become easier by using perceptions evaluation on the organization. Nowadays, 
netizen easily become reporters, editors and critics freely. Changes in the country's 
economic landscape may be a response to some of the events reported by online 
news. Accordingly, it is possible that investors are now acting because of general 
perception by online referrals. In addition to creating challenges in managing 
perceptions, the rapid development of electronic media provides organisations with 
the opportunity to measure perceptions more quickly and transparently by 
implementing mediums such as a dedicated portal for monitoring online media 
reporting. 
 
The Department of Statistics Malaysia (DOSM) is a premier government agency under 
the Prime Minister Department entrusted with the responsibility to collect, interpret and 
disseminate latest and real time statistics in the monitoring of national economic 
performance and social development. These data dissemination was divided into three 
themes namely economy, social and general information. The fast changes in 
economic structure in Malaysia have resulted in the tremendous user expectation 
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towards significance of statistics and its expansion to information and communication 
technology. This statistical user community demand for statistical quality criteria such 
as timely, real-time, relevant and integrity information. As such, this community 
presents a challenge to DOSM in ensuring that the statistical process of collecting, 
interpreting and communicating is conducts. Reliable and integrity statistics serve as 
statistical evidence for planning and decision making to ensure nation remains 
competitive and sustainable.  
 
Hence, DOSM has embarked on a data project initiative known as Statistics Big Data 
Analytics or STATSBDA. STATSBDA was officially launched on 16 May 2018, with 
five initiatives that had been identified as pilot projects.  One of the projects is to 
monitor online economic news. The monitoring is crucial to ensure the official statistics 
released are in tandem with the implementation of current national policy in Malaysia. 
Public Maturity Assessment on Official Statistics (PMAOS) and Real Time News on 
Official Statistics (RTOS) was developed with the target to gain information on public 
opinion and reaction on media pertaining to DOSM latest statistical released. 
 
Generally, this study aims to identify and define the importance of keywords in layman 
terms in attracting the public to read the entire economic online news. There are two 
specific objectives in this study. The first objective is to measure perception developed 
by media content from population news to public readers towards statistical 
information released by DOSM through news online by using the sentiment analysis. 
The second objective is to identify topic models in group of words from the topic 
population1 by using Latent Dirichlet Allocation. 
 
 

2. METHODS AND MATERIALS 
 

The data used are from news online on topic population1 in Media Intelligence Portal 

and published in English language between 1st January 2017 until 31st December 

2018. This topic is based on selected built-in query keywords, determined by 

respective DOSM officer for development of Media Intelligence Portal. The list of built-

in keywords is shown in Table 2.1. 
 

Table 2.1: List of Built-In Keywords for Topic Population1 

No. Terms in English Language No. Terms in Malay Language 

1 population 12 Penduduk 

2 death 13 Kelahiran 

3 birth 14 Kematian 

4 migration 15 jangkaan hayat 

5 gender 16 Kesuburan 

6 household 17 orang kurang upaya 

7 living quarters 18 OKU 

8 housing and population census 19 isi rumah 

9 causes of death 20 tempat kediaman 

10 department of statistics 21 banci penduduk dan perumahan 

11 life expectancy 22 sebab kematian 

  23 Jabatan perangkaan malaysia 
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The news was extracted manually with full text versions from unstructured to 
structured format including the topic, date of news and the statement. Six media have 
been dropped from the list due to the news are in Bahasa Melayu such as The Patriots, 
MYSumber, My NewsHub, Mykmu, Kamaluddins Blog and Generasi Pejuang Bangsa.  
 
A total of 932 news in English language has been collected and grouped into 20 folders 
as stated in Table 2.2 due to the similarity of the content and the characteristic of the 
media such as main source of the news is from Bernama, similar genre source of the 
news (others mainstream) and by country (Singapore and Vietnam). Folder Others is 
a combination of media with news less than ten. 

 
Table 2.2: Summary of Folder for Data Analysis 

No. Folder Media 
Total 
News 

Total No. Folder Media 
Total 
News 

Total 

1 Bernama Bernama 50 130 20 Others 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABC 1 86 
  
  

Malay Mail 69 ABS CBN 1 

Mtimes 11 Aliran 3 

2 Borneo Borneo 43 51 Aninetto 1 

Sabahtime 8 Asia One 3 

3 Business 
Time 

Business Time 18 18 Astro Awani 1 

4 Chronicle Chronicle 19 19 Bangkok Post 1 

5 Daily n 
Digital 

Daily Express 9 14 Biz Insider 1 

Digital News Asia 5 Biz Today 1 

6 Focus Focus 18 18 Blogs Wsj 1 

7 Free M Free M 26 26 Çhannel 6 

8 M Digest M Digest 25 25 CoverBureau 4 

9 M Insight M Insight 23 23 Express 1 

10 MSN MSN 50 50 Ipoh Echo 2 

11 MyStock 
118 

MyStock 118 96 96 Jakarta Post 1 

12 NST NST 25 25 Khmertimeskh 1 

13 Others 
Mainstream 

Cilisos 6 38 KTemocKonsiders 1 

Dap 6 Lim Sian See 2 

M MustKnow 1 LKS Blog 1 

M Today 4 M Reserve 9 

People's 
Parliament 

1 Mole 10 

Umno 1 My Sinchew 6 

14 Singapore Btimes SG 6 32 News Xin 6 

S BizReview 4 Reuters 3 

Yahoo S 22 Says M 4 

15 The Edge The Edge 149 149 Srwk Voice 1 

16 The Star The Star 12 12 Stop 1 

17 The Sun 
Daily 

The Sun Daily 92 92 Strait Times 6 

Cont. 
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No. Folder Media 
Total 
News 

Total No. Folder Media 
Total 
News 

Total 

18  Vietnam V Plus 5 8 20 Others Taiping 1 86 

VietNam Net 3 Tech In Asia 1 

19 Yahoo M Yahoo M 20 20 Today Online 4 

Xinmsn 1 

GRAND TOTAL 932 

 
In this study, several required packages for text mining are loaded in the R 
environment. A folder contains the selected media was convert into a collection of text 
documents or corpus. The common pre-processing text was done and then converted 
into a matrix or known as document term matrix. The matrix is transpose to term 
document matrix for language analysis purpose. Kadhim et al. (2014) described the 
matrix as a vector space which components are the features and their weights which 
are obtained by the frequency of each feature in that text document. A word cloud is 
a simple yet informative way to understand textual data and to do text analysis.  Wang 
et al. (2014) highlighted that word clouds have become very popular in showing textual 
content, where the font size of a keyword could reflect its frequency in the text. 
 
Word clustering is used to identify similar word groups, based on frequency distance. 
The k-means is also used to group similar data points together and discover underlying 
patterns or similarities, i.e., grouping the documents into related clusters. The 
clustering process transform the raw text by data pre-processing such as removal 
comma, stop words, numbers and others; the creation of Term Document Matrix; TF-
IDF (Term Frequency-Inverse Document Frequency); normalization; using Euclidean 
distance and clustering algorithm based on Cluster Centres. TF-IDF is used as a 
weight for terms frequently (tf). The weight is a statistical measured used to calculate 
how important a word is to a document in a corpus. The term’s inverse document 
frequency (idf) is based on weight for frequently used words by decreasing the 
calculation. The combination of tf-idf (the two quantities multiplied together) calculate 
the frequency of a term adjusted by how rarely it is used. The tf-idf is projected 
measurement on significant of each word to a document in a collection (or corpus) of 
documents. 
 
LDA is a method to automatically discovering topics for a set of statements. Blei et al. 
(2003) has defined that LDA is a generative probabilistic model for collections of 
discrete data such as text corpora. LDA is part of Bayesian model with three-level 
hierarchical, in which each item of a collection is modelled as a finite mixture over an 
underlying set of topics.  LDA is used as a statistical model to discover the topics that 
occur in a collection of documents. The lexicon-based methods are based on single 
words (unigrams). This method finds the total sentiment of a piece of text by adding 
up the individual sentiment scores for each word in the text. The tidytext package in R 
is used for lexicons analysis in afinn, bing and nrc. These three general-purpose 
lexicons are based on single words in English language only. This study is based on 
bing lexicon with aims to classify the term either positive or negative at entity and 
aspect level analysis. 
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3. RESULT 

 
Table 3.1 shows the details of findings on number of documents, word frequency and 
the optimal number of clusters from clustering analysis. From 20 folders in population1 
topic, the utmost number of documents were in The Edge folder with a total of 149 
documents and word frequency at 8,032 while the less numbers of document were in 
Vietnam folder with word frequency at 259. 
 

Table 3.1: Number of Documents, Word Frequencies and Optimal Number of 
Clusters by Folders. 

No. Folder No. of Document Word Frequency No. of Optimal Cluster 

1 Bernama 130 4,593 2 

2 Borneo 51 4,571 3 

3 Business Time 18 1,245 2 

4 Chronicle 19 819 5 

5 Daily and Digital 14 1,865 2 

6 Focus 18 3,850 2 

7 Free M 26 2,247 2 

8 M Digest 25 905 2 

9 M Insight 23 1,060 2 

10 MSN 50 2,630 2 

11 MyStock 118 96 4,122 2 

12 NST 25 2,525 2 

13 Others Mainstream 38 4,926 2 

14 Singapore 32 3,379 2 

15 The Edge 149 8,032 3 

16 The Star 12 1,291 2 

17 The Sun Daily 92 2,539 3 

18 Vietnam 8 259 2 

19 Yahoo M 20 1,520 2 

20 Others 86 6,011 2 

 
LDA is a method for finding the best topic in a group of words from a collection of 
documents. Three topics have been identified for this study namely; general, economy 
and social. The topics were based on the themes used by DOSM for type of publication 
released. Hence, the summary of theme for each folder and top ten (10) keywords for 
each topic are shown in Tables 3.2 and 3.3. 
 

Table 3.2: Number of Optimal Cluster and the Theme of the Topic 

No. Folder No. of 
Document 

No. of Optimal 
Cluster 

Theme of the Topic 

1 Bernama 130 2 Social, Economy 

2 Borneo 51 3 Social, Economy, General 

3 Business Time 18 2 Social, Economy 

4 Chronicle 19 5 Social, Social, Economy, 
General, General 

5 Daily and Digital 14 2 General, Social 

6 Focus 18 2 General, Social 

7 Free M26 26 2 General, Economy 

8 M Digest 25 2 General, Social 

9 M Insight 23 2 Social, General 

10 MSN 50 2 Economy, General 

11 MyStock 118 96 2 Economy, General 
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No. Folder No. of 
Document 

No. of Optimal 
Cluster 

Theme of the Topic 

12 NST 25 2 Economy, Social 

13 Others Mainstream 38 2 General, Social 

14 Singapore 32 2 General, Economy 

15 The Edge 149 3 Economy, Social, General 

16 The Star 12 2 General, Economy 

17 The Sun Daily 92 3 General, Economy, Social 

18 Vietnam 8 2 Economy, General 

19 Yahoo M 20 2 Economy, Social 

20 Others 86 2 Economy, Social 

 
Table 3.3: Keywords by Theme of the Topic 

No. Folder Theme of the Topic Keywords 

1 Bernama Social income, government, rate, chinese, women, 
report, population, household, people, state 

Economy statistics, billion, index, economic, compared, 
million, increase, growth, economy, trade 

2 Borneo Social smes, sme, million, people, population, national, 
census, online, statistics 

Economy trade, billion, research, growth, oil, market, bhd, 
retail, global, compared 

General sabah, development, government, economic, sdc, 
construction, growth, industry, sedia, sector 

3 Business Time Economy growth, billion, exports, sector, increased, index, 
compared, quarter, recorded, added 

Social north, statistics, korea, data, business, smes, 
million, imports, economic, internet 

4 Chronicle Social election, population, chinese, seats, based, 
country, ethnic, million, week, general 

Social bags, business, november, compared, handbags, 
minister, told, bank, cpi, ear 

Economy economy, growth, statement, gdp, statistics, imf, 
chief, economic, foreign, living 

General household, income, najib, national, survey, cost, 
day, figures, khan, mahathir 

General towel, besar, menteri, government, people, 
selangor, antarabangsa, azmin, bukit, party 

5 Daily and 
Digital 

General digital, cloud, smes, commerce, growth, services, 
ytl, country, economy, market 

Social statistics, subsidy, data, government, index, 
compared, million, marketers, epf, fuel 

6 Focus General insurance, cost, business, smes, revenue, million, 
growth, mobile, billion, average 

Social housing, data, market, property, bhd, developers, 
development, city, income, rubber 

7 Free M General penang, million, government, lrt, people, state, 
report, annual, sabah, children 

Economy billion, income, data, selangor, gdp, statistics, 
business, economy, investment, growth 

8 M Digest General income, minister, country, economic, people, 
business, sme, masterplan, companies, 
development 

Social statistics, million, recorded, billion, economy, 
february, rate, account, report, compared 

Cont. 
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No. Folder Theme of the Topic Keywords 

9 M Insight Social income, hours, wage, countries, work, minimum, 
time, workers, hourly, labour 

General economic, household, tax, index, living, chief, 
growth, minister, statistics, median 

10 MSN Economy rate, growth, workers, prices, billion, economic, 
economy, increase, labour, statistics 

General income, penang, high, living, report, cost, 
household, million, wage, average 

11 MyStock 118 Economy trade, billion, growth, exports, compared, research, 
economic, products, total, index 

General billion, retail, construction, economy, industry, rate, 
north, korea, sector, million 

12 NST Economy government, growth, people, cost, sabah, income, 
living, economic, household, minister 

Social family, women, statistics, smes, business, 
manufacturing, health, ageing, data, increased 

13 Others 
Mainstream 

General women, fire, solar, percent, public, roti, malays, 
political, working, sabah 

Social income, household, wage, government, growth, 
percent, high, economic, economy, minimum 

14 Singapore General million, chinese, government, seats, billion, data, 
act, voters, based, minister 

Economy singapore, tax, people, cost, prices, north, house, 
living, boon, rigs 

15 The Edge Economy growth, bhd, billion, prices, exports, statistics, 
manufacturing, data, trade, expected 

Social market, property, retirement, housing, price, 
financial, affordable, time, population, 
development 

General income, tax, labour, workers, government, higher, 
economic, low, foreign, high 

16 The Star General people, population, society, based, digital, median, 
bumiputra, compared, seats, age 

Economy growth, economy, rmbil, rate, persons, 
government, statistics, average, higher, annual 
 

17 The Sun Daily General compared, inflation, rate, index, cpi, july, increase, 
price, period, prices 

Economy billion, exports, million, products, trade, growth, 
rubber, total, sector, manufacturing 

Social statistics, income, data, economic, economy, 
monthly, country, government, people, median 

18 Vietnam Economy percent, billion, ringgit, usd, trade, china, country, 
flows, investment, accounting 

General vna, dprk, rubber, economy, growth, imports, 
months, natural, statistics, tonnes 

19 Yahoo M Economy growth, income, north, economic, government, 
korea, household, minister, rahman, economy 

Social million, statistics, rate, commerce, data, 
population, affordable, people, housing, women 

20 Others Economy north, korea, million, increase, price, growth, 
imports, oil, data, billion 

Social women, chinese, government, population, income, 
economic, rate, people, country, made 
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The keywords frequently used by reporters for the topic population1 include growth, 
statistics, billion, economic, million, government, economy, income, people and data. 
These keywords are consistent with all types of themes in DOSM. From 20 folders in 
the topic population1, the word growth and statistics had been listed at 19 and 15 
folders respectively. Table 3.4 and Figure 3.1 showed the details frequency of 
keywords that had been used by each folder in this topic. 
 

Table 3.4: Frequency of Keywords Used by Each Folder 

No. Keyword Frequency 

1 growth 19 

2 statistics 15 

3 billion 14 

4 economic 14 

5 million 14 

6 government 13 

7 economy 12 

8 income 12 

9 people 11 

10 data 10 

 

 
Figure 3.1: Frequency of Keyword in Population1 by Word Cloud 
 
 

4. DISCUSSION AND CONCLUSION 
 
From the results of the analysis, by using text mining technique, the elimination of the 
unnecessary words can be done. Meanwhile, cluster analysis successfully grouped 
the keywords into the similar topic based on publication theme in DOSM. Then, the 
keywords can be measured by sentiment tone either the keywords are positive or 
negative. This finding suggests that the accurate results can be obtained by using 
statistical analysis such as data cleaning in text mining, cluster analysis for the cluster 
of the documents based on distance and similarity by use of probabilities and 
Euclidean measurement. Statistical analysis had also been used for LDA as it is part 
of Bayesian method for topic models.  
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The study also concluded that some keywords can be negative in term of lexicon but 
in economic some of these terms giving positive impact to national income such as 
foreign investment and tax. This method is needed for media monitoring and analysis, 
which can be done more accurately, precisely, and smarter for cost savings in the 
public sector. In sentiment analysis, measurement at entity and aspect level are giving 
more impact by giving clear tone as compared with an entire sentence level in media 
intelligence portal. All this process will contribute to positive engagement with public 
readers and media, resulting in a strong impact for strengthening the media 
communication plan and enhancing statistical dissemination programme for 
community as stated in DOSM Transformation Plan 2015-2020 and Eleventh Malaysia 
Plan. 
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