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Abstract:- This study tries to review studies on the
stemming process in non-standard Indonesian Language.
This is done to understand the methods that researchers
use to collect data from various sources, process the data
that has been collected, and classify data so that it becomes
information that is easier to understand. The researcher
collected, filtered, and reviewed the discovered research
papers using a Systematic Literature Review approach.
We collect research works from ScienceDirect, IEEE,
arXiv, ACM Digital Library, Semantic Scholar, Google
Scholar, Springer, and Elsevier by choosing research
published from 2016 to 2022. The purpose of the
researcher conducting this literature review is to
understand stemming in Indonesian, gain an
understanding of data collection techniques, stemming
methods, and study stemming results from previous
research. This study collects and summarizes twenty-seven
stemming studies on the Indonesian language, selected
from the forty-seven previously collected studies. The
study was conducted regarding how to collect data, the
language-stemming research methods used, and the
stemming research results.

Keywords:- Stemming, Indonesian Language, Non-Standard,
Natural Language Processing, Information Retrieval.

I INTRODUCTION

Indonesian as the national language of Indonesia is the
most widely spoken language in the world. A survey said that
in 2021, Indonesian was spoken by nearly 200 million people
worldwide, so that it is in 10th place as the language with the
most speakers[1]. Countries whose citizens can speak
Indonesian include 239.000 people in Taiwan, 190.000 people
in Hong Kong, 118.000 people in Singapore and 118.000
people in the Netherlands [2].

Many studies on the Indonesian language have been
carried out [3] [4] [5] [6] [8]. One factor that interferes with
the development of the Indonesian language is the influence of
"slang" or "bahasa alay" which is a non-standard form in
Indonesian. The use of slang in spoken language, SMS,
Twitter, or in performances on stage and television, can still
be tolerated. However, it turns out that the use of informal
language in language activities such as writing and speaking
is something that is often found in classrooms. The use of
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informal language is often found on test answer sheets, in
student assignments and when presenting in front of the class,
slang is still the champion in its use [5]. Social networks are
media that are widely used by language speakers to
communicate with each other over long distances via the
internet. Social networks that are in great demand by the public
are Instagram, Facebook, and Twitter [7].

Research that is more in-depth in the process of
Indonesian stemming is [21] focused on a modified Idris
stemmer (from Malay) to IN-Indris in the Indonesian context.
From the experiment result, IN-Idris had an accuracy of
approximately 82.81%. In a study conducted [24], data were
collected from conversations between customer service
representatives and consumers when booking airline tickets,
namely OkeTiket via WhatsApp Messenger. The researcher
found that Incorbiz chipped 85% and 73% more accurately
than Sastrawi. However, research on Incorbiz is still ongoing
and has not been completed by researchers. Unfortunately, this
research has not been completed and is still ongoing today. A
study [28] uses the Nazief-Adriani algorithm to detect
similarities between 15167 slang and standard words. Results
from a study of the Nazief-Adriani algorithm's use of text pre-
processing and stemming show the most common distribution
for slang and formal word similarity, with values ranging from
80% to 89.99%. A study [30] investigated how Indonesians
often use “bahasa alay” when communicating on social media,
such as Twitter. The informal affix-stemming algorithm is
used by researchers in classifying words used by Indonesian
people in social media. Words in Tweets are categorized as
official, unofficial, and unknown. After doing the calculations,
the researchers found that more than 12% of “bahasa alay” was
used on social media.

The above studies have not yet been able to provide a
complete overview of Indonesian language ancestry research,
especially in relation to non-standard languages. | created a
systematic literature review to answer it.
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1. THE METHOD

A Systematic Literature Review (SLR) study aims to
identify key relevant studies, extract the necessary data, and
analyze and synthesize the results to gain broader insight into
the research area [ 9].

Regardless of the field, discipline, or philosophical
perspective, the author [10] stated that in order to perform
SLR, it is necessary to perform six stages as below.

A. Research Questions

RQ1 : What data collection techniques do researchers use in
stemming research?

RQ2  : What are the methods used in stemming research?
RQ3  : What are the stemming results in the research?

B. Research Strategy

The researcher looking for papers from ScienceDirect,
IEEE, Springer, arXiv, ACM Digital Library, Semantic
Scholar, Google Scholar, and Elsevier using two keywords,
including words in Indonesian and also in English:
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e “stemming” and “non-standard Indonesian language”
e “bahasa Indonesia tidak baku” atau “stemming bahasa
Indonesia”

C. Study Selection
Criteria should be established when evaluating
manuscripts. The researcher has two types of criteria that can
be used in writing papers: inclusion criteria and exclusion
criteria. Here are some inclusion criteria for this study:
e The research collected is research conducted from 2016 to
2022.
e Theresearcher selects papers that are written in Indonesian
and English.
e The study main topic must be Indonesian stemming

The exclusion criteria for this study were:
e Research that is not included in the inclusion criteria.
e This research is not clear in describing the research flow
and how to conduct research
e Research that fails to address the research objectives.

Fig 1 shows the criteria in this study.

Written in L'I"'IBLIS.“
or Indonesian

Published on 2016 - 2022

Research of stemming

Fig. 1 Criteria in this research

The data selection process is depicted in Fig 2.

Excluded
List of Initial Research Full Text
Research by Title and Raview
Abstract Total = 27
Total = 48 papers
Total = &7

Fig. 2The data selection

D. Quality Assessment

A quality assessment should be carried out to get a clear
picture of the quality of a study. Quality assessment is carried
out to make decisions regarding whether the data was found to
be used in this study or not [17]. In this study, the data that has
been found will then be evaluated using the question of the
quality assessment criteria below:

IJISRT23JANO78

e Was the research published from 2016 to 2022?
e Whether the research is written in Indonesian or English?
e Whether the research topic is Indonesian stemming?
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If all the questions above are met, then the research can
be continued in the literature review process.

E. Data Extraction

At this point, the data extracted from the reviewed paper
is in what year the research was published, the data used in the
reviewed research, and data collection techniques in the
reviewed research, the method used in the stemming process
in the reviewed research, and the results of stemming on the
research. reviewed research. Then the researcher entered all
the data into a spreadsheet document and the researcher would
synthesize the data [18].

F. Data Synthesizing

At this stage, a total of 68 studies have been collected and
selected based on the title and abstract. From this process, 47
papers were produced. Furthermore, these 47 papers were
selected using inclusion and exclusion criteria. If it meets the
inclusion criteria, it can be used in this literature review. If the
study meets the exclusion criteria, it will not be used in this
literature review. From this process, 27 papers were obtained
which were finally reviewed and analyzed. The data taken
from papers and main findings are analyzed and consolidated
in Table 1
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1. RESULT AND DISCUSSION

A. The Data Collection Techniques

In conducting a study, researchers need data as research
objects. The process of collecting and analyzing accurate data
from various sources to find answers to research questions,
trends, possibilities, etc., and to evaluate possible outcomes is
called data collection. During data collection, researchers
should identify the type of data, data sources, and methods
used. It quickly becomes apparent that there are many different
ways to collect data. The research, commercial, and
government sectors rely heavily on data collection.

Previous researchers used a variety of different data
collection techniques. Research [21], [33], [35], [36], [42],
[44] collect the data from printed documents, such as novels
or articles.

Research [23], [24], [25], [26], [27], [28], [30], [31], [32],
[39], [41], [43], [45], [46], [47] collect data from web, like
Twitter, detik.com, Republika.co.id and so on. Data words
from a corpus or dictionary were used in research [22], [29]
[34], [37], [38], [40]. An overview of data collection
techniques can be understood by looking at Fig 3.

Table 1 Reviewed Paper (A)

Research Year Language Data collection
[21] 2022 Indonesian printed documents
[22] 2022 Indonesian corpus or dictionary
[23] 2021 Indonesian data from web
[24] 2021 Indonesian data from web
[25] 2021 Indonesian data from web
[26] 2021 Indonesian data from web
[27] 2020 Indonesian data from web
[28] 2020 Indonesian data from web
[29] 2020 Indonesian corpus or dictionary
[30] 2019 Indonesian data from web
[31] 2019 Indonesian data from web
[32] 2019 Indonesian data from web
[33] 2019 Indonesian printed documents
[34] 2018 Indonesian corpus or dictionary
[35] 2020 Nepali printed documents
[36] 2018 Indonesian printed documents
[37] 2018 Indonesian corpus or dictionary
[38] 2018 Indonesian corpus or dictionary
[39] 2018 Indonesian data from web
[40] 2018 Indonesian corpus or dictionary
[41] 2017 Indonesian data from web
[42] 2017 Indonesian printed documents
[43] 2017 Indonesian data from web
[44] 2016 Indonesian printed documents
[45] 2016 Indonesian data from web
[46] 2016 Indonesian data from web
[47] 2016 English data from web
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words, ...

printed...

collect d...

Fig. 3 The data collection techniques

Table 2 Reviewed Paper (B)

Research Stemming Method Stemming Result
[21] In-1dris Algorithm 82.81
[22] CSFNNG2P 84.37
[23] Nazief-Adriani 86.91
[24] Sastrawi 85
[25] Sastrawi 85
[26] CBOW 91
[27] Nazief-Adriani 92.4
[28] Nazief-Adriani 90
[29] BowW 67.3
[30] Non-formal Affixed Stemmer not in number
[31] Enhanced Confix Stripping; Sastrawi 98.45
[32] Proposed Stemming 64.8
[33] Enhanced Confix Stripping 93
[34] Jaro-Winkler 85
[35] Rule Based Stemmer not in number
[36] Spellchecker 98
[37] Flexible Affixed Classification 73.3
[38] Non-formal Affixed Stemmer; Levenshtein Distance 96.6
[39] Nazief-Adriani; Porter 88.65
[40] Cosine Similarity not in number
[41] Nazief-Adriani; Confix Stripping 79.45
[42] Incremental Stemming 79.12
[43] Nazief-Adriani 99.76
[44] Nazief-Adriani 96.46
[45] Flexible Affixed Classification 97.38
[46] Nazief-Adriani 90.91
[47] Classical English stemmer not in number

B. The Stemming Method

Stemming is the process of reducing inflections or
derivations to their root forms (words or roots), much like the
derivation "comfortable” is reduced to its root “comfort”. This
does not necessarily mean reducing the word to its dictionary
stem. It uses some algorithm to decide how to truncate words.
This is the main difference between word stemming and
lemmatization which reduces words to dictionary roots which
are more complex and require a very high level of linguistic
competence.

Stemming in Indonesian is quite difficult, because
Indonesian is known to have 127,000 basic words recorded in
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the Big Indonesian Dictionary. Stemming is the process of
finding root words from affixed words by removing all affixes
consisting of prefixes, infixes, suffixes and combinations of
prefixes and suffixes. .stemming is one of the important
processes that greatly affect the quality of the analysis results.
There are many algorithms used to carry out the stemming
process, including the Nazief-Andriani algorithms.

Previous research has used different algorithms for
stemming [11][19][20]. [21] used the In-Idris Algorithm in
processing 10 Indonesian documents. A method called
CSFNNG2P (Combined Confix Stripping Based Stemming
And Fuzzy Nearest Neighbor Based Graphene To Phoneme)
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conversion was used by research [22] to process the 50.000
Indonesian words and converted into more than 300.000
unique words. The most widely used algorithm for stemming
research is the Nazief-Adriani algorithm used in research [23],
[28], [39], [41], [43], [44], [46]. While Sastrawi is used in
several studies such as [24], [25], [31].

Sastrawi [17] is a simple module owned by the python
library that allows the reduction of inflected words in
Indonesian to their standard form or according to dictionary
standards [12] [13]. Research [30] [38] uses the Non-formal
Affixed Stemmer algorithm and uses the Enhanced Confix
Stripping algorithm (ECS) [31] [33]. The Proposed Stemming
Algorithm was used by research [32] to process data from
Twitter as many as 2.7345 tweets. Meanwhile, research [34]
uses the Jaro-Winkler algorithm in stemming with the help of
the Levenshtein Distance algorithm. Spellchecker stemming
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research was used [36] to perform stemming on 5 novels and
5 articles.

The Flexible Affixed Classification algorithm was used
in the study [37] [45]. Research [38] applies the Levenshtein
Distance algorithm to process 60 non-standard Indonesian
words. Meanwhile, Porter's algorithm was used in research
[39] to perform stemming on 379 data, while also using the
Lucene algorithm in the same study. In contrast to ECS, the
Confix Stripping algorithm was used in the study [41] with
2,141,421 words, from those that were got 79.453 unique
words. The Incremental Stemming algorithm was used in
research [42] in optimizing stemming on 6,464 text data. The
algorithm that has been used for a long time is the Classical
English stemmer in research [47] to examine datasets taken
from major sites abroad. The stemming techniques are shown
in Fig 4.

Nazief-Adviar

Fig. 4 The stemming method

C. The Stemming Result

In the application of the stemming process to Indonesian
documents, there are three types of errors, namely
understemming, which means that the word has been stemmed
too little, overstemming, which means that the word has been
stemmed too much, and unchanged, which means that the
word has not changed at all. Understemming is the lack of
beheading, overstemming is beheading, whereas unchanged
reminds the same word without change[14][15][16]. The
cause of failure in the test is because there are spelling
exception cases and overstemming cases. Spelling exception
is a case where the root word still has an affix after passing
through the stemming process. Meanwhile, overstemming is a
case where the basic word has decreased letters or syllables
which are considered as affixes as a result of the stemming
process [17].

The results of stemming research are in the 71%-75%
range, namely [24],[25],[37]. In detail, studies [24] and [25]
both obtained 73% results. Research [37] obtained a yield of
73.3%. Research results that are in the range of 75%-80% are
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studies [41],[42]. Research [41] obtained a yield of 79.45%
and research  [42] obtained 79.12%. Research
[21],[22],]24],[25] obtained stemming results in the range of
81%-85%. Research [21] obtained a yield of 82.81%, research
[22] obtained a yield of 84.37%. While research [24] and [25]
both obtained 85% results. The results of the study with a
range of 86%-90%, namely [23],[28],[39]. Research [23]
obtained a yield of 86.91%. Research [28] obtained 90% of the
research he conducted, while [39] obtained results of 88.65%.
For research with range of 91%-95%, namely [27],[33],[46].
In detail, research [27] obtained a yield of 92.4%. Research
[33] obtained 93% results, and research [46] obtained 90.91%
in their researches. The best results from the studies reviewed
were studies [36],[38],[43].[44],[45] with a range of results
close to 100%. It is stated in detail that research [36] obtained
a result of 98%, research [38] obtained a result of 96.6%.
Unlike the two, research [43] obtained near-perfect results,
namely 99.76, while research [44] obtained results of 96.46
and research [45] obtained results of 97.38%. The results of
stemming research are expressed as a percentage of the
number of words that have been successfully stemming.
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Table 3 Overview of the Stemming Result

Research Stemming Result

[29],[32] under 70%
[21],[24],[25],[37] 71-75%

[41],[42] 75%-80%

[21],[22],[24],[25]

81%-85%

[23],[28],[39]

86%-90%

[27],[33],[46]

91%-95%

[36],[38],[43],[44],[45]

96%-100%

[30],[35],[401,[47]

unknown

Research [30] [35] [40] did not mention the percentage because the study did not measure the accuracy of the stemming process
and the study [47] was a literature review study. The stemming results are shown in Fig 5 .

under 70%
71-75%
T5%-80%
81%-85%
86%-90%
91%-95%
96%-100%

unknown

0 1

3 4 5

Fig. 5 The stemming result

V. CONCLUSION

This study brings together various stemming studies on
Indonesian and other languages. After reviewing the titles,
abstracts, and content of studies found in ScienceDirect, IEEE,
Springer, arXiv, ACM Digital Library, Semantic Scholar,
Google Scholar, and Elsevier, 27 studies were selected for
further consideration. A review was conducted on data
collection techniques, stemming methods, and the results of
stemming studies. The conclusion of this review is that the
most widely used method for stemming the Indonesian
language is Nazief-Adriani. This is because the method that
gets the best results for non-standard Indonesian stemming is
by using the Nazief-Adriani stemming method. In addition, the
most frequently used data source is retrieving data from
websites such as social media.

Because this research does not examine the stemming
method in depth, further research is needed, particularly a
review of the literature on "Alay language" stemming from a
wider variety of sources. It is also advisable to do stemming
research on the use of Alay language from private chat
applications such as WhatsApp, both published in chats and
on statuses. This study only obtained 27 research reports to be
studied as literature review work. Further research would be
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better to use more research reports to be studied into a more
detailed and in-depth literature review.
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