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ABSTRACT 

Text stemming is a useful language preprocessing tool in the field of 
information retrieval, text classification and natural language processing. A text 

stemmer is a computer program that removes affixes, clitics and particles to obtain the 
root words from the derived words. Over the past few years, few text stemmers have 

been developed for the Malay language but unfortunately, these text stemmers suffer 
from various stemming errors. It is due to the difficulty in dealing with the complexity 

of the Malay language morphological rules. These text stemmers are developed for 
text stemming against affixation words only whereas there are other affixation, 

reduplication and compounding words in the Malay language. Furthermore, none of 
these text stemmers has been developed for text stemming against social media texts 

which comprise of the non-standard derived words. Therefore, this research study aims 
to improve the existing text stemmers capability of stemming affixation, reduplication 

and compounding words while minimising the possible stemming errors. Moreover, 
this research study also aims to address text stemming process for non-standard 

derived words on the social media platforms by removing non-standard affixes, clitics 
and particles. This research study adopts a multiple text stemming approach that use 

affix removal method and dictionary lookup in specific arrangement order to correctly 
stem standard and non-standard affixation, reduplication and compounding words in 

the standard texts and social media texts. The proposed text stemmer is evaluated 
against various text documents using the direct evaluation method and the text 

classification is used as the indirect evaluation method to validate the effectiveness of 
the proposed enhanced text stemmer. In general, the proposed enhanced text stemmer 

outperforms the baseline text stemmer. The stemming accuracy of the proposed 
enhanced text stemmer achieves an average of 98.7% against the standard texts and an 

average of 73.7% against the social media texts. Meanwhile, the performance of the 
proposed enhanced text stemmer in the sports news classification application achieves 

an average of 85% accuracy and the illicit content classification application achieves 
an average of 75% accuracy. Meanwhile, the baseline text stemmer achieves an 

average of 63.5% stemming accuracy against the standard texts but unfortunately, it is 
unable to stem non-standard derived words in the social media texts. The baseline text 

stemmer performs poorly in sports news classification and illicit content classification 
with an average accuracy of 78% and 63% respectively. In short, the experimental 

results suggest that the proposed enhanced text stemmer has promising stemming 
accuracy for text stemming against the standard texts and social media texts. It also 
influences the performance of the text classification application. 
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ABSTRAK 

Pencantasan teks adalah alat prapemprosesan bahasa yang berguna dalam 
bidang dapatan semula maklumat, pengkelasan teks dan pemprosesan bahasa tabii. 

Pencantas teks adalah program komputer yang membuang imbuhan, klitik dan partikel 
untuk mendapatkan kata dasar daripada kata terbitan. Sejak beberapa tahun lepas, 

beberapa pencantas teks telah dibangunkan untuk bahasa Melayu namun pencantas 
teks ini mempunyai pelbagai kesalahan pencantasan kata. Ia adalah disebabkan oleh 

kesukaran dalam menangani kerumitan peraturan morfologi bahasa Melayu. Pencantas 
teks ini telah dibangunkan untuk pencantasan teks bagi kata imbuhan walaupun 

terdapat kata imbuhan yang lain, kata ganda dan kata majmuk dalam bahasa Melayu. 
Selain itu, tiada satu pun daripada pencantas teks yang telah dibangunkan untuk 

mencantas kata terbitan bagi teks dalam media sosial yang terdiri daripada perkataan 
yang tidak baku. Oleh itu, kajian ini bertujuan untuk menambahbaik pencantas teks 

sedia ada yang mampu mencantas kata imbuhan, kata ganda dan kata majmuk 
sementara meminimumkan kemungkinan kesilapan pencantasan teks. Selain itu, 

kajian ini juga bertujuan untuk menangani proses pencantasan teks bagi perkataan 
tidak baku yang diperoleh dari platform media sosial dengan menyingkirkan imbuhan, 

klitik dan partikel yang tidak baku. Kajian ini mengambil pelbagai pendekatan 
pencantasan teks dengan menggunakan kaedah penyingkiran imbuhan dan kaedah 

pencarian kamus mengikut aturan khusus untuk mencantas kata imbuhan, kata ganda 
dan kata majmuk yang baku dan bukan baku dalam teks baku dan teks media sosial 

dengan betul. Pencantas teks yang dicadangkan telah dinilai terhadap pelbagai 
dokumen teks dengan menggunakan kaedah penilaian langsung dan aplikasi 

pengkelasan teks telah digunakan sebagai kaedah penilaian tidak langsung untuk 
mengesahkan keberkesanan pencantas teks yang dicadangkan. Umumnya, ketepatan 

pencantas teks yang dicadangkan mengatasi ketepatan pencantas teks asas. Ketepatan 
pencantas teks yang dicadangkan mencapai purata 98.7% pencantasan teks terhadap 

teks baku dan purata 73.7% pencantasan teks terhadap teks media sosial. Sementara 
itu, prestasi pencantas teks yang dicadangkan dalam aplikasi pengkelasan berita sukan 

mencapai purata ketepatan 85% dan aplikasi pengkelasan kandungan terlarang 
mencapai purata ketepatan 75%. Sementara itu, pencantas teks asas mencapai purata 

63.5% ketepatan terhadap teks baku namun tidak dapat mencantas perkataan yang 
bukan baku dalam teks media sosial. Pencantas teks asas mempunyai prestasi tidak 

memuaskan dalam pengkelasan berita sukan dan pengkelasan kandungan terlarang 
dengan ketepatan purata masing-masing 78% dan 63%. Secara ringkasnya, dapatan 
kajian menunjukkan bahawa pencantas teks yang dicadangkan memberi ketepatan 

yang baik terhadap teks baku dan teks media sosial. Ia juga mempengaruhi prestasi 
aplikasi pengkelasan teks. 
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CHAPTER 1  
 

 

INTRODUCTION 

1.1 Overview 

Since the creation of the Internet, the number of digitised texts available to 

internet users have increased from time to time. However, these digitised texts have 

grown exponentially due to the participation of internet users on the social media 

platforms in recent years (Kapoor et al., 2018). Although large digitised texts such as 

machine-readable text corpora (e.g. British National Corpus, American National 

Corpus, Penn Treebank) have been available for many decades, user-generated 

contents on the social media platforms have provided significant amount of the 

digitised texts which led to the rise of the modern-age text corpora in the field of text 

analysis to research communities (Kanan et al., 2019). The use of these digitised 

documents can be seen in numerous active fields of research studies such as 

information retrieval, text classification, text clustering, natural language processing 

and sentiment analysis (Hansen, 2018).  

These research areas generally require language preprocessing tools that can 

handle a large number of morphological variants of word patterns in the digitised texts, 

especially in morphologically rich natural languages. Specific preprocessing tools are 

needed for analysis at lexical, morphological, syntactic and semantic levels (Alhaj et 

al., 2019). Among various language preprocessing tools, a text stemmer is a basic but 

very useful language preprocessing tool to deal with a wide range of morphological 

variants of word patterns in the digitised texts (Singh and Gupta, 2017b). 

Text stemming is a process of removing bound morphemes (i.e. affixes, clitics 

and particles) from different morphological variants of the word patterns (derived 

word patterns) into their base forms (sometimes called root words or stemmed words). 

It is a useful language preprocessing tool to map (stem) these word patterns. The 
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computer program used to perform text stemming process is called a text stemmer. 

A text stemmer is usually developed for a specific application (Kaur and Buttar, 

2018). Therefore, the research community has different perspectives concerning the 

use of a text stemmer in their research interests. On the first perspective, one can view 

a text stemmer as a compression mechanism for reducing the number of words in the 

text documents during the indexing process due to different morphological variants of 

the word patterns are mapped to a single base form. As a result, the size of the indexed 

text documents can be reduced to more than half the size of the original text documents 

(Fautsch and Savoy, 2009). On the second perspective, one can view a text stemmer 

as a recall/precision enhancement for improving the accuracy of text document 

retrieval. By mapping different morphological variants of the word patterns into their 

base forms, the problem of vocabulary mismatch between the user queries and the text 

documents is resolved during the indexing of the text documents (Kraaij and 

Pohlmann, 1996). Lastly, on the third perspective, one can view a text stemmer as a 

dimensionality reduction mechanism which reduces various morphological variants of 

the word patterns to their base forms which increases the likelihood of choosing 

appropriate features (or words) from the text documents particularly in the text 

applications (Boukil et al., 2017). Hence, the research community uses a text stemmer 

as a language preprocessing tool in their fields of research (Singh and Gupta, 2017b). 

 

 Despite many text stemmers are proposed in the literature, the issue of 

stemming errors still remain. Stemming errors have been the core issue in the existing 

text stemming research, even though various text stemming approaches have been 

proposed to address the complexity of the morphological rules in the Malay language  

(Alfred et al., 2014). Researchers continue to focus on improving the effectiveness of 

the text stemmers to map various morphological variants of the word patterns into their 

base forms without stemming errors (Khan et al., 2017). Therefore, an enhanced text 

stemmer with promising stemming accuracy is highly desirable. 
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1.2  Background of the Problems 

Text stemming research is one of the most active fields of research in many 

natural languages. Text stemmers have been developed for 32 different languages from 

12 language families - Semitic, Turkic, Malayo-Polynesian, Balto-Slavic, Germanic, 

Hellenic, Indo-Iranian, Italic, Atlantic-Congo, Paman, Finnic and Ugric (Singh and 

Gupta, 2017b). Each of the text stemmers is developed in accordance with the 

morphological rules of its corresponding natural languages. From the perspective of 

linguistics, morphological rules are applied to transform the root words into the 

derived word patterns. In contrast, a text stemming rule is applied to map (stem) 

derived word patterns into their corresponding root words. The difference between the 

morphological rules and the text stemming rules is shown in Figure 1.1. 

 

 
 

Figure 1.1  Morphological Rules vs. Text Stemming Rules 

 

 

The great challenge in designing and developing an enhanced text stemmer for 

morphologically rich natural languages is to deal with a large number of morphological 

variants of the word patterns. For instance, the English words disconnect, 

disconnected, connects, connected, connection, connecting, and connector are mapped 

to their base form connect with the help of a text stemmer. Due to the Malay language 

is one of the morphologically rich natural languages, text stemming is far more 

complicated than the English language. For instance, Malay words of bersambung 

(connect), sambungan (connection), disambungkan (connected to), kesinambungan 

(continuity), bersambung-sambung (continuously), sambung-sinambung (continued),  

sesambung (connector), and ketidaksambungan (not connected)  are mapped into their 

base form sambung as shown in Figure 1.2. Thus, a text stemmer is developed for a 

specific natural language and cannot be used for other natural languages. 
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Figure 1.2  Text Stemming for the Malay Language 

 

 

Each natural language has its own set of the morphological rules that may lead 

to their corresponding challenges in the design and development of a text stemmer. 

The challenges of complying morphological rules in the Malay language are quite 

complicated, as researchers have tried, and unfortunately, they still suffer from 

stemming errors (Alfred et al., 2014). In order to further understand,  there are seven 

research problems which need to be addressed, as shown in Figure 1.3. 

 

 

 Figure 1.3       Text Stemming Challenges for the Malay Language  

 

 

1.2.1 The Structures of Derived Word Patterns in the Malay Morphology 

 According to the word morphology, there are seven word patterns in the Malay 

language, i.e. affixation, reduplication, compounding, blending, clipping, abbreviation 

and borrowing (Hassan, 1974). Only word patterns of affixation, reduplication and 

compounding are considered as the derived word patterns (Ranaivo-Malancon, 2004). 
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These word patterns have their own morphological rules on how the root words are 

formed into the derived word patterns by inserting affixes (prefixes, suffixes, infixes), 

clitics (proclitics, enclitics) and particles as shown in Figure 1.4. 

 

Figure 1.4        The Structures of Derived Word Patterns in the Malay Language 

 

Affixation words have four subclasses, i.e. prefixation, suffixation, confixation 

(sometimes called circumfixes or prefix-suffix pair) and infixation words, as shown in 

Figure 1.4(a). These subclasses have different structures from one to another, e.g. 

prefixation words bersambung (connect), suffixation words sambungan (connection), 

confixation words disambungkan (connected to) and infixation words sinambung 

(continuous). The underlined syllables within the derived word patterns are called 

bound morphemes (i.e. affixes, clitics or particles) that are usually attached at the 

beginning, at the end, both at the beginning and at the end or at the middle of the root 

words to form affixation word patterns. 

 

On the other hand, reduplication words also have four subclasses, i.e. full 

reduplication, rhythmic reduplication, affixed reduplication and partial reduplication 

words, as shown in Figure 1.4(b). Similar to affixation words, these subclasses also 

have different structures from one to another, e.g. full reduplication word jari-jari 

(fingers), rhythmic reduplication word jari-jemari (fingers), affixed reduplication 

word jari-jarinya (his/her fingers) and partial reduplication word jejari (radius). It is 

important to note that full reduplication, rhythmic reduplication and affixed 

reduplication words have a hyphen  (-) between two words except partial reduplication 
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words. These word patterns have different structures from affixation word patterns due 

to these words have repetition in words, hyphen (-) between the words and sometimes, 

these words may have bound morphemes attached at the beginning, at the end, both at 

the beginning and at the end, or at the middle of the root words to form affixed 

reduplication word patterns. 

 

The last category of derived word patterns in the Malay language is 

compounding words. There are two subclasses, i.e. free-form compounding words and 

affixed compounding words, as shown in Figure 1.4(c). Free-form compounding 

words are derived from a combination of two root words such as two root words, 

tanggung (bear) and jawab (answer) to form derived words, tanggungjawab 

(responsibility). These word patterns are different from reduplication word patterns 

which these word patterns are not separated by a hyphen (-) to form compounding 

words. Another form of compounding words is affixed compounding words. Affixed 

compounding words are derived from free-form compounding words, e.g. ambil alih 

(take over) with bound morpheme attached at the beginning or both at the beginning 

and at the end of the free-form compounding words to form affixed compounding word 

patterns, e.g.  pengambilalihan (merger and acquisition).  

 

It can be concluded that the Malay language is a morphologically rich language 

where there are morphological variants of affixation, reduplication, and compounding 

words with their corresponding subclasses. From the perspective of text stemming 

research for Malay language, none of the existing text stemmer was developed for 

affixation, reduplication, and compounding words. Most of the existing text stemmers 

are developed for affixation words only (Alfred et al., 2014). However, there are some 

existing text stemmers which are developed for affixation words and also, partial 

subclasses of the reduplication words (Fadzli et al., 2012; Khan et al., 2017). Applying 

affixation stemming rules against reduplication or compounding words are considered 

not appropriate due to these derived words have different morphological rules in the 

Malay language. The following scenarios are the text stemming challenges which 

relate to the structures of derived word patterns: 

i. Removing the second part of reduplication word with a hyphen (-) and then, 

applying affixation stemming partially solves the problems but remain unsolved 
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for other structures of word patterns which are similar to reduplication words, e.g. 

pro-kerajaan (pro-government), anti-kemajuan (anti-development), Kedah-

Kelantan (showing between two destinations). 

ii. Partial reduplication words, e.g. jejari (radius), cecair (liquid) cannot be stemmed 

by applying affixation stemming rules due to syllable je, ce are not part of affixes, 

clitics or particles. 

iii. Applying affixation stemming rules against affixed compounding words are not 

sufficient to obtain correct root words, e.g. pengambilalihan (merger and 

acquisition) contains two root words ambil (to take) and alih (to move) and not 

ambilalih (to takeover). 

Therefore, the key research problem that needs to be addressed is to develop text 

stemming rules for affixation, reduplication, and compounding words based on their  

corresponding morphological rules. 

1.2.2 Similarity Structures Among Word Patterns 

  Due to the large numbers of morphological variants of word patterns, there are 

chances of having similar structures among word patterns. It leads to the difficulty to 

design and develop text stemming as the differentiation among these word patterns are 

crucial for eliminating various possible stemming errors. These stemming errors have 

been reported in the existing text stemming research. The following scenarios are text 

stemming challenges which relate to the similarity structures among word patterns: 

i. Non-derived word patterns (root words) may have similar structures with 

affixation words, e.g. belia (youth), makan (eat), diari (diary). 

ii. Non-derived word patterns (root words) may have similar structures with 

compounding words, e.g. jawatankuasa (committee). 

iii. Prefixation and suffixation words may have similar structures with confixation 

words, e.g. berjalan (to walk), bekalan (supply), kurangkan (to reduce). 

iv. Affixed reduplication words may have similar structures with full reduplication 

words, e.g. perompak-perompak (robbers), makanan-makanan (foods), 
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pelajaran-pelajaran (lessons). 

v. Affixed compounding words may have similar structures with confixation words, 

e.g. pengambilalihan (takeover). 

 

From the perspective of text stemming research for the Malay language, only 

differentiation between root words and affixation words are considered in the existing 

text stemmers (Darwis et al., 2012; Khan et al., 2017). Therefore, the key research 

problem that needs to be addressed is to differentiate these word patterns so that text 

stemming rules are applied appropriately in accordance with morphological rules. 

1.2.3 Selecting Affixes, Clitics and Particles from the Derived Word Patterns 

There are three different types of bound morphemes in the Malay morphology, 

i.e. affixes, clitics and particles. These bound morphemes usually are attached at the 

beginning, at the end, both at the beginning and the end, or at the middle of the root 

words, to form derived word patterns as shown in Figure 1.4. 

  Affixes have four different subclasses, i.e. prefixes (attached at the beginning 

of the root words), suffixes (attached at the end of the root words), confixes (at the 

beginning and the end of the root words) and infixes (attached at the middle of the root 

words). Most common affixes are prefixes (ber+, di+, ke+, men+, pen+, per+, se+, 

ter+), suffixes (+an, +i, +kan) and confixes (ber+an, ber+kan, di+i, di+kan, ke+an, 

memper+i, memper+kan, men+i, men+kan, pen+an, per+an).  On the other hand, 

clitics are another form of bound morphemes that are attached at the beginning of 

derived word patterns called proclitics (ku+ and kau+) and at the end of derived word 

patterns called enclitics (+ku, +mu and +nya). Lastly, particles are also bound 

morphemes that are attached at the end of the derived word patterns. These particles 

are +kah, +lah, +pun and +tah.  
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  Different combinations of affixes, clitics and particles create a significant 

challenge in text stemming research where the order of affixes, clitics, and particles to 

be removed from the derived word patterns must be correctly determined. Failure to 

select the correct combination of affixes, clitics and particles from the derived word 

patterns will cause overstemming or understemming errors during the text stemming 

process. These stemming errors have been reported in the existing text stemming 

research (Leong et al., 2012; Yasukawa et al., 2009). The following scenarios are text 

stemming challenges which relate to selecting affixes, clitics and particles from the 

derived word patterns: 

i. Overstemming errors occur when the word, e.g. berkesan (effective) should be 

stemmed as kesan (effect) if the correct affixes are selected instead of san, kes, s 

if wrong affixes are selected.  

ii. Understemming errors occur when the word, e.g. berkebolehan (capable of) 

should be stemmed as boleh (able) if the correct affixes are selected instead of 

keboleh, bolehan which there are remaining affixes that must be removed.  

 

From the perspective of text stemming research for the Malay language, the key 

research problem needs to correctly select and remove affixes, clitics and particles from 

the derived word patterns so that overstemming or understemming errors can be 

avoided.  

1.2.4 Conflicting Morphological Rules 

  Malay morphology has the concept of spelling variations where prefixes me+ 

are allowed to attach with root words beginning with letters: l, m, n, ng, ny, r and w, 

prefixes mem+ and pem+ are allowed to attach with root words beginning with letters: 

b and prefixes men+ and pen+ are allowed to attach with root words beginning with 

letters: c, d, j, t, y and z. Another concept in Malay morphology is special exceptions 

where prefixes mem+ and pem+ will drop the first letter of the root words beginning 

with letters: f and p, prefixes men+, pen+ and sepen+ will drop the first letter of the 

root words beginning with letters: t, prefixes meng+ and peng+ will drop the first letter 
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of the root words beginning with letters: k, and prefixes meny+ and peny+ will drop 

the first letter of the root words beginning with letters: s.  

  Generally, two different scenarios need to be addressed, i.e. text stemming for 

simple morphological rules and text stemming for conflicting morphological rules. 

Text stemming for simple morphological rules refers to the single process of removing 

affixes, clitics and particles from the derived word patterns such as alkitab (the book), 

laluan (path) and bersabarlah (be patient). Meanwhile, text stemming for conflicting 

morphological rules refer to the issues of spelling variations and special exceptions. 

As a result, the text stemmer has difficulty to stem specific structures of derived word 

patterns due to the issues of conflicting in spelling variation and special exception rules 

that may lead to overstemming or understemming errors. These stemming errors have 

also been reported in the existing text stemming research (Ahmad et al., 1996; Idris 

and Mustapha, 2001; Lee et al., 2013). The following scenarios are text stemming 

challenges which relate to conflicting morphological rules: 

§ Conflicting scenario to apply special exception rules, e.g. memikir (to think) and 

memukul (to beat), pemikir (thinker) and pemukul (beater) 

§ Conflicting scenario to apply spelling variation and special exception rules, e.g. 

menyanyi (to sing) and menyapu (to sweep),  penyanyi (singer) and penyapu 

(sweeper) 

 

From the perspective of text stemming research for the Malay language, the key 

research problem that needs to be addressed is to apply the correct spelling variations 

and special exceptions rules so that overstemming or understemming errors can be 

avoided.  

1.2.5 Non-Standard Word Patterns - Texting Language 

Texting language refers to the use of shortened words in online communication 

which is intended to reduce the number of letters to be inserted on a smartphone or 

computer keyboard so that it leads to a faster communication (Yeo and Ting, 2017). 
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The shortened words may be written in various forms on the social media platform as 

follows: 

 

i. Removing all vowels of the word, e.g. sklh (sekolah), using the first syllable of 

the word, e.g. sem (semester), dropping the first vowel of the word, e.g. sapa 

(siapa) or dropping the last vowel of the word, e.g. ank (anak) 

ii. Using the last syllable of the word, e.g. mak (emak) or using of the first letter 

and the last syllable of the word, e.g. bleh (boleh) 

iii. Using the first and last letters of the word, e.g. yg (yang), using the first letters 

in the phrase, e.g. BNM (Bank Negara Malaysia)  

iv. Using the apostrophe (‘) to drop one or two syllables, e.g. k’jaan (kerajaan)  

These shortened words may be combined with affixes, clitics and particles to form 

derived word patterns which may be written in non-standard forms such as ber+(br+) 

and pro+ (pro-+). From the perspective of the text stemming research for Malay 

language, the problem arises in text stemming when the word, brsklh (bersekolah) 

should be stemmed to sekolah (not brsklh or sklh) and the word, pro-k’jaan (pro-

kerajaan) should be stemmed to raja (not prok’jaan, k’jaan or k ja). To the best of our 

knowledge, none of the existing text stemmers is developed to normalise or to stem 

these non-standard derived word patterns (Arif and Mustapha, 2017; Samsudin et al., 

2012). Hence, the key research problem that needs to be addressed is to correctly 

normalise or stem these non-standard derived word patterns on the social media 

platforms. 

 

1.2.6 Non-Standard Word Patterns - Slang Word Patterns 

  Other than texting language, colloquial language has also been used in the 

online communication. Colloquial language refers to slang words used in daily 

conversation and has been considered inappropriate in the official environment 

(Marzuki, 2013; Samsudin et al., 2011; Subagyo, 2007). These word patterns may be 

written in various forms on the social media platforms as follows: 
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i. Replacing the last letter ‘a’ with ‘e’ e.g. ape (apa), harge (harga). 

ii. Replacing the last two letters ‘ar’ with ‘o’ or ‘aq’ e.g. terbakaq (terbakar) for 

dialect in Northern states.  

iii. Adding the letter ‘g' at the end, e.g. makang (makan) for Terengganu dialect. 

 

These slang words can also be combined with affixes, clitics and particles to form 

derived word patterns and may be written in non-standard forms, e.g. ber+(br+), +kan 

(+kn), and +lah (+la, +le +laa, +lar).  From the perspective of text stemming research 

for the Malay language, the problem arises in text stemming when the word, punyalah 

(to stress something about possession) can be written as ‘punyelah’, ‘punyelaa’, 

‘punyelar’ and ‘punyela' with non-standard affixes. As a result, it is difficult to obtain 

the correct root words as the existing text stemmers for the Malay language do not 

consider these derived word patterns in their text stemming approach. Similar to the 

issues of texting language, the key research problem that needs to be addressed is 

correctly normalise or stem these non-standard derived word patterns in social media 

platforms. 

1.2.7 Choosing the Right Text Stemming Approach 

 

 Finally, it is difficult to choose the right text stemming approach to map (or 

stem) a large number of morphological variants (including texting language and slang 

word patterns) into their corresponding base forms. It is important to note that there is 

no standard method in developing a text stemmer due to large morphological variants 

of word patterns in the Malay language  (Hassan, 1974; Ranaivo-Malancon, 2004). 

Regardless of various text stemming approaches are proposed in the literature, the 

existing text stemmers still suffer from various stemming errors even though 

researchers only focus on text stemming for affixation words. From the perspective of 

text stemming research for the Malay language, the literature has reported that the root 

causes of these stemming errors are due to the reasons as follows: 

i. Order of longest/shortest affixes, clitics and particles selection and removal 

(Ahmad et al., 1996; Idris and Mustapha, 2001). 
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ii. Order of affix removal method to stem prefixation, suffixation, confixation and 

infixation words (Abdullah et al., 2009; Idris and Mustapha, 2001; Othman, 

1993). 

iii. Order of dictionary lookup and the numbers of dictionary entries (Darwis et al., 

2012). 

 

Therefore, it is crucial to further investigate the root causes of various possible 

stemming errors that can happen during the text stemming processes, not only, for 

affixation words but also, reduplication and compounding words. These investigations 

provide an understanding on design parameters for an enhanced text stemmer which 

will address the issues of arrangement order of longest/shortest affixes, clitics and 

particles selection and removal, arrangement order of text stemming rules for 

affixation, reduplication and compounding words, arrangement order of dictionary 

lookup and also, the number of dictionary entries. Therefore, there is a need to perform 

text stemming process correctly for standard and non-standard word patterns and to 

minimise possible stemming errors. 

1.3      Statement of the Problem 

Despite many existing literatures on text stemming research for the Malay 

language, there are still many open issues in improving the effectiveness of existing 

text stemmers for promising stemming accuracy. These open issues include a partial 

consideration in Malay morphology, which only focuses on affixation word patterns 

instead of affixation, reduplication and compounding word patterns, the existence of 

non-standard word patterns on the social media platforms and also, the limitation of 

the existing text stemming approach that lead to possible stemming errors. The 

research problem can be described as follows:  

 

“The performance of the text stemmer can be improved by implementing text stemming 

rules for standard and non-standard affixation, reduplication and compounding word 

patterns in specific intra stemming rules within subclasses of derived word patterns 
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and inter stemming rules among derived word patterns, as well as by implementing 

various dictionary lookups to suppress possible stemming errors.” 

The main research question is as follows: 

 “How to design and develop an enhanced text stemmer for the Malay language that 

considers all possible standard and non-standard derived word patterns in standard 

texts and social media texts and at the same time, suppressing the root causes of 

possible stemming errors?”  

Therefore, there are three different Research Hypothesis (RH) in this research study as 

follows: 

 

RH1:  Does the stemming accuracy of the proposed enhanced text stemmer perform 

better than the baseline text stemmer? 

 

§ Null Hypothesis, H0 : The stemming accuracy of the proposed enhanced text 

stemmer has no difference from the baseline text stemmer. 

 

§ Alternative Hypothesis, H1: The stemming accuracy of the proposed enhanced 

text stemmer performs better than the baseline text stemmer. 

 

RH2:   Does the performance of text classification application for standard texts using 

the proposed enhanced text stemmer better than text classification application 

using the baseline text stemmer? 

 

§ Null Hypothesis, H0 : The performance of text classification application for 

standard texts using the proposed enhanced text stemmer has no difference 

from text classification application using the baseline text stemmer. 

 

§ Alternative Hypothesis, H1: The performance of text classification application 

for standard texts using the proposed enhanced text stemmer performs better 

than text classification application using the baseline text stemmer. 
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RH3:  Does the performance of text classification application for non-standard texts 

using the proposed enhanced text stemmer better than text classification 

application using the baseline text stemmer? 

 

§ Null Hypothesis, H0 : The performance of text classification application for 

non-standard texts using the proposed enhanced text stemmer has no 

difference from text classification application using the baseline text stemmer. 

 

§ Alternative Hypothesis, H1: The performance of text classification application 

for non-standard texts using the proposed enhanced text stemmer performs 

better than text classification application using the baseline text stemmer. 

 

1.4 Purpose of Research 

       The purpose of this research is to design and develop a text stemming approach 

that is capable of text stemming against derived words in the standard texts and social 

media texts. The expected capabilities are word normalisation for non-standard word 

patterns and affixes, clitics and particles removal from the derived word patterns. 

Hence, the desired output of this research study is an enhanced text stemmer with 

specific arrangement order of affixation, reduplication and compounding stemming 

rules and also, robust from various possible stemming errors.  

1.5     Objectives of the Research 

The specific objectives of the research study are as follows: 

i. To design and develop an enhanced text stemmer based on the structures of 

derived word patterns and their corresponding morphological rules, and at the 

same time, addresses possible root causes of stemming errors.  

ii. To evaluate the effectiveness of the proposed enhanced text stemmer to stem 

against specific structures of derived word patterns into the correct root words 
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by removing standard and non-standard affixes, clitics and particles and also, 

normalising non-standard word patterns. 

iii. To validate the performance of the proposed enhanced text stemmer as a 

language preprocessing tool in text classification applications. 

1.6     Scopes of the Research 

 

The scope of this research study shall be limited to the following: 

 

i. The design and development of the proposed enhanced text stemmer only focus 

on selecting and removing affixes, clitics and particles from the derived word 

patterns and does not consider part-of-speech of word patterns. 

ii. The design and development of the proposed enhanced text stemmer only focus 

on stemming accuracy instead of time-based performance during stemming 

processes or stemming process in a big data analytics environment. 

iii. Only special characters removal, case folding, and text stemming are 

considered as part of the core engine in the proposed enhanced text stemmer, 

and common words removal (stop words) is not considered in order to retain 

the original structure of the input texts. 

iv. Direct evaluation method is used to measure the effectiveness of the proposed 

enhanced text stemmer i.e. measuring the stemming accuracy of the resultant 

words (root words) from the perspective of the morphological rules.  

v. Indirect evaluation method is used to validate the performance of the proposed 

enhanced text stemmer from the perspective of text classification application. 

vi. The proposed enhanced text stemmer considers standard texts and social media 

texts from accessible datasets among previous researchers, i.e. modern texts 

(news articles), academia texts (thesis abstracts), religious texts (chapters of the 

Malay translation of the Holy Qur’an) and popular social network platforms 

among Malaysians. 
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1.7     Importance of the Research 

 

From a theoretical and practical point of view, this research study is essential 

and significant in text stemming research for the Malay language. Therefore, the 

rationale and motivation for this research are as follows: 

i. There are different structures of word patterns in Malay morphology. While the 

existing text stemming research focuses on affixation word patterns, this 

research study focuses not only on affixation word patterns but also on 

reduplication and compounding word patterns. These word patterns exist in 

many different text documents such as modern texts, scientific texts and 

religious texts. Therefore, text stemming rules should be developed according 

to their corresponding morphological rules. 

ii. The use of texting language and slang word patterns on the social media 

platform as a medium of communication leads to the existence of non-standard 

word patterns. These word patterns do not follow the standard morphological 

rules, and sometimes, these word patterns are incorrectly spelled. The existing 

text stemmers are not able to stem (or process) these word patterns as their text 

stemming rules only focuses on standard word patterns. Therefore, text 

stemming rules must be developed not only for standard word patterns but also 

for non-standard derived word patterns. 

iii. Despite many text stemmers are developed for many years, stemming errors 

are still open issues due to the complexity of the morphological rules in the 

Malay language. The researchers have agreed that there is no fixed stemming 

approach to stem various derived word patterns. The stemming approach 

requires careful consideration of selecting and removing affixes, clitics and 

particles from the derived word patterns (shortest/longest match and removal), 

the arrangement of text stemming rules (order of rules) and also, word 

differentiation mechanism among derived word patterns (similarity structures). 

These consideration factors, if not considered, will produce stemming errors 

during the text stemming process. Therefore, text stemming rules should be 

developed not only for standard and non-standard derived word patterns but 

also with promising stemming accuracy. 
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For these reasons, the proposed enhanced text stemmer will benefit researchers and 

practitioners as one of the useful language preprocessing tools in many text 

applications for stemming standard and non-standard affixation, replication and 

compounding words in standard texts and social media texts.  

 

 

1.8     Research Contributions 

  This section highlights the contribution of this research study, as shown in Figure 

1.5.   

 

Figure 1.5        Summary of Research Contributions 

 

 

This research study adopts the philosophy of ‘text stemming approach based on word 

patterns’ by introducing the specific arrangement of intra stemming rules within 

subclasses of the derived words and inter stemming rules among derived words. The 

main contribution in this research study is the proposed enhanced text stemmer for 

standard and non-standard derived word patterns which comprises of three supporting 

contributions, i.e. a text stemmer for standard derived word patterns in standard texts, 

a text stemmer for non-standard derived word patterns in the social media texts and a 

stemming error suppression approach. The consideration factors in designing and 

developing an enhanced text stemmer depend on standard word patterns, non-standard 
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word patterns, text stemming approach,  and the existing stemming errors. The 

reasoning behind these consideration factors is to address the complexity of the 

morphological rules for various derived word patterns and to overcome the root causes 

of possible stemming errors during the text stemming process. 

 

 

1.9 Organisation of the Research  

As shown in Figure 1.6, the thesis is structured into seven chapters. This 

chapter highlights open issues and challenges in the existing text stemming research 

that leads to the formulation of the research problem. This chapter also discusses the 

purpose and objectives of the research, the significance of the research and also 

contributions from this text stemming research. 

       

Figure 1.6      Organisation of the Thesis 
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Chapter 2 discusses related works of existing text stemming researches involving 

open issues on text stemming for Malay texts. This chapter also describes 

morphological rules for affixation, reduplication and compounding words in the Malay 

language, which have been used as a basis for the design and development of the 

proposed enhanced text stemmer.  

Chapter 3 describes the research methodology for achieving the objective of this 

research study. This chapter also discusses research framework, training and testing 

datasets, and experimental designs and procedures which have been used to develop 

the enhanced text stemmer which is capable of stemming standard and non-standard 

word patterns in standard texts and social media texts. 

Chapter 4 focuses on the design and development of the proposed enhanced text 

stemmer. This chapter examines various text stemming approaches in order to address 

various stemming challenges that can lead to possible stemming errors. By 

understanding these challenges, design principles are introduced that will serve as the 

basis for developing the proposed enhanced text stemmer. 

Chapter 5 focuses on the effectiveness of the proposed enhanced text stemmer 

to stem standard and non-standard derived word patterns. While the existing text 

stemming researches evaluate the effectiveness of their text stemmers against selected 

text documents, this research study examines the effectiveness of the proposed 

enhanced text stemmer against specific derived word patterns. This chapter provides 

an extensive evaluation of the proposed enhanced text stemmer against specific 

structures of standard and non-standard affixation, reduplication and compounding 

word patterns. The experimental results are also compared with the baseline text 

stemmer in relation to specific structures of derived word patterns. 

 Chapter 6 focuses on the performance of the proposed enhanced text stemmer as 

a language preprocessing tool in text classification tasks. The first experiment is 

conducted to evaluate the performance of the proposed enhanced text stemmer in news 

classification task using standard texts. Meanwhile, the second experiment is 

conducted to evaluate the performance of the proposed enhanced text stemmer in illicit 
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content classification task using social media texts. The experimental results are also 

compared with the baseline text stemmer in relation to the performance of 

classification application tasks. 

Finally, Chapter 7 revisits the objectives of this research, highlights the research 

contributions, and then concludes this research with recommendations for future 

research.
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