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Abstract In recent years, a rapid development in
computer technologies has been witnessed and feasibility
of data access has been increased. In today’s world,
restoring documents, or data in general, and transferring
them to interested parties are ordinary tasks. The amount of
restored documents has also increased expeditiously and
this development has required new technologies to emerge
for building knowledge from large data sets. Basic
applications of text mining include gathering and
processing text to extract information that embodies raw
data. Thus, basic text mining applications can help
researchers to reach valuable knowledge from a mass of
documents. This study investigated academic articles
published in bilig (Journal of Social Sciences of the Turkic
World) between 1996 and 2017 to find the frequencies of
words and letters used in academic Turkish. Basic text
mining of 4850817 words in 19437 pages from 81 bilig
issues was completed using a natural language processing
library, Zemberek and a programming language, R.

Keywords Journal of Social Sciences of the Turkic
World, Text Mining, Document Processing, Turkish Word
Frequency, Academic Turkish

1. Introduction

In parallel with technological developments, it can be
said that there is a rapid change and progress in different
areas. It stands as a major problem to compile, classify,
interpret, and access, as required, the information and
documents shared on the Internet in accordance with
individual or corporate needs. As a result of all these
developments, the number and amount of the documents
stored in electronic media such as articles, reports, theses,
annuals, e-books, e-mails, etc. increases day by day. It is
not difficult any longer to inquire, find and transfer the data
in an electronic environment making it now easier to save
the collected data and perform transactions on the data
stacks thanks to the platforms such as Internet [11]. This

has brought with the necessity of analysing and processing
large textual data with statistical methods. Today, data
mining and text mining have gained importance due to the
reasons mentioned.

Advances in the field of statistics and artificial
intelligence constitute the foundations of data mining. At
the same time, data mining is affected by developments in
various disciplines and technologies, for example machine
learning, which is a sequel of artificial intelligence
developments [3]. In Longman Dictionary [14], data
mining is defined as the process of using a computer in
order for unnoticed details which cannot be seen easily and
to examine a large amount of information. Oxford
Dictionary [17] defines the term as the application about
examination of current large databases to generate new
information. Departing from such definitions, the three
primary elements in this process were listed by Akkiiciik [2]
as large amounts of data, potentially useful information,
and mathematical and statistical techniques.

There may be structured or unstructured documents in
databases. Structured documents include information such
as title, author, publication date, category, etc. which
allows access to information on the contents. However,
documents composed of abstract and information flow
only are not structured [8]. With the changing and
developing technology, much more data has lately begun to
be produced than before in most organizations [18]. This,
in turn, has raised the issue of making accurate predictions
for the future by eliciting meaningful relationships,
structures and trends from existing data sets [3, 23].

Data mining applies to fields which relate to more than
one sector [22]. Especially in the field of education, it can
be used for categorizing students by performance and
increasing their levels of adjustment, success and
satisfaction [7].

Text mining is also called text data mining or document
mining. Text mining works in reference to accessible and
useable data. It is comprised of four steps as removing the
data to be used; pre-treating the data, selection of the words
to represents the text, and forming vector [5, 13]. It allows
for not only to analyse large collections of unstructured
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documents in order to obtain quality information about text
mining [26], but also to identify whether a scientific work
is a piece of pilferage or to identify the author of an
anonymous text [7]. Developments in computer
technologies increase the importance of text mining. Text
mining, which is associated with several disciplines such as
linguistics, statistics, and machine learning, can be used in
many different areas [24]. In addition, text mining is
becoming more and more important because it is not easy
to analyse large amounts of unstructured data manually and
to access necessary information [15].

Although human beings have the ability to understand
unstructured data with some of their abilities, they lack
computers' ability to process large volumes or high-speed
texts [9]. Topics such as automatic summarization of texts
examined, extraction of terms or concepts related to text,
and clustering of texts by their similarities [21] can be done
in a shorter time with developing computer technologies.

Turkish language requires more different text processing
techniques compared to English and other languages due to
its morphological and phonological characteristics. As a
part of preparation, upper-case letters are changed into
lower-case letters and punctuation marks are omitted from
the text to be processed. Moreover, other preliminary
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works are undertaken such as throwing unnecessary words
and creating keyword lists [12], except that all the words
are converted to lower case and punctuation marks are
thrown. Below is an illustration of the steps in
exploration/extraction of information from databases.

The aim of this study is to find out the frequency of the
Turkish letters and words in the papers published in the
academic database called bilig (Journal of Social Sciences
of the Turkic World) between 1996 and 2017 and to create
the list of academic words in social sciences. For
significance of this study, it is reasonable to refer to
Pilavcilar's [19] suggestion that manual classification will
be replaced by automatic classification in the near future
and that text mining and text classification will be useful in
management of large data. In addition; Al, Soydal and
Yalgin [4] pointed out that more detailed work can be done
through bilig. For this purpose, answers were sought for
the sub-problems mentioned below:

1. What are the most and least frequently used

Turkish letters in the bilig corpus?
2. What are the most frequently used Turkish words

in the bilig corpus?
3. What are the common academic terms in the bilig
corpus?
Interpretation’
Evaluation
Data Mining

’ Knowledge
gllllln

R

Patterns

Transformed
'—' o
Preprocessed
’ Data
Target Data
Figure 1. Steps of KDD (knowledge discovery in databases) [10]
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2. Method

The aim of this study is to determine some numerical
information from the vocabulary contained in papers
published in bilig from the first till the last issue (81). For
this purpose, the study was conducted to find out the
frequency of Turkish words in article bodies and to create
the list of academic words used in the context of social
sciences texts in that review. In this process, a total number
of 19,437 pages of document published in the review were
scanned using the pdftools package [16] pdf text function,
which runs on the programming language R [20]. Scanned
texts were merged into a single master file. Then, it was
separated into words with the help of spaces and
punctuation marks, and frequencies related to Turkish
words were created. Before calculating word frequencies,
tolower function provided in the base package was used to
change all upper-case letters into lower-case letters.

Since words derived from the same root with
derivational suffixes or inflectional suffixes increase vector
size during analysis, the master file was then processed
with Zemberek [1], which is a Natural Language
Processing (NLP) library. In using the Zemberek, two main
amendments were applied on the master file before finding
root words frequencies'; firstly, non-Turkish sections (e.g.
Russian, English) were identified and omitted; then, words
separated by hyphen in line breaks were bound
automatically. Next, edges of sentences were identified
(tokenization) and structural analysis process (morphology)
was performed to elicit the roots.

There are limitations that readers must consider before
reading the results. Despite being not substantial, these
limitations can affect accuracy of the results negatively.
Some of the published articles were printed in two columns
on the same page, making it difficult to bind the words
separated by hyphen. Also it must be remembered that
structural analysis function of Zemberek can still be
improved.

3. Findings

This section is dedicated to results obtained from bilig
corpus. First, information will be given on the structure of
the surveyed corpus followed by the most common word
roots and proper nouns found in the same corpus. Table 1
displays the overall structure of bilig, and the number of
sentences and words used in articles published in all 81
issues from 1996, when the journal started its life, up to
year 2017. A total of 4,850,817 Turkish words were found
after deducing texts in English and Russian and abstracts.

1The amendments were not regarded necessary to be used for determining
frequency of words in using the program R.
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Table 1. Overall information about the bilig corpus
Corpus f
No of sentences 310,650
No of words, figures and punctuation marks 6,295,672
No of words without punctuation marks 5,142,818
No of words (without figures, address, etc.) 4,850,817

After cleaning, the corpus was comprised of 37,410,231
letters all in Turkish texts and then surveyed, attaching the
highest frequency to letter a. It was followed by letters e, i,
n, r, I, and k. The lowest frequency was found with letter ;.
The other least used letters were seen to be p and f. The
graphic that shows the usage frequency of letters is given in
Figure 2.
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Figure 2. Frequency of letters in the bilig corpus

Table 2 reports the place names in the bilig corpus,
Tiirkiye is the most often cited place name in bilig. Tiirkiye
is followed by the city names Istanbul and Ankara. The
third and fourth places are occupied by Rusya and Anadolu,
respectively. They are followed by Azerbaycan, Asya, and
Kazakistan. Apart from these; it is seen that the term
Sovyetler along with the corresponding abbreviation SSCB
and Moskova has a high frequency across the corpus. It also
seems worth to note that the abbreviation 4BD (the USA)
and the word Amerika have almost the same frequency.
Also, the most often cited Turkish cities were found to be
Konya, Bursa and Izmir in papers in bilig.
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Table 2. Place names in the bilig corpus Table 3. Personal names in the bilig corpus
Continent, country, f Continent, country, f Person's Name f Person's Name f
it . it .
£, reglon £, et Ali 2788 Sileyman 814
Tiirkiye 10321 Suriye 766 -
- Ahmet 2655 Ismail 759
Istanbul 7419 Kafkasya 725 Ahmed 1631 Hasan 703
Ankara 6152 Bulgaristan 682 Mehmet 1578 Yusuf 690
Rusya 3916 Almanya 673 Oguz 1514 Abay 643
Anadolu 3336 Fransa 658 Mustafa 1420 Mahmud 512
Azerbaycan 3313 Konya 642 Mehmed 1245 Abdullah 489
Asya 2580 Hindistan 635 Timur 1139 Koroglu 486
Kazakistan 2464 Ozbekistan 632 Yesevi 1125 Nasreddin 486
. Muhammed 1022 Stalin 469
Iran 1985 Kinm 619 -
Ibrahim 881 Mahmut 439
Avrupa 1746 Moskova 559 -
Atatiirk 864 Cengiz 419
Tiirkistan 1730 SSCB 536 Hilseyin 320
Kibris 1319 Bursa 506
. Table 4. Nationality names in the bilig corpus
Altay 1245 Ingiltere 494
Nationality f Nationality f
Sovyetler 1155 Bakii 467
Tiirk (Turkish) 25554 Ermeni (Armenian) 1036
Cin 1113 Kosova 466 -
Osmanl (Ottoman) 7022 Bulgar (Bulgarian) 1019
Bat 1006 Taskent 424 Rus (Russian) 4765 Mogol (Mongolian) 856
ABD 920 Almat 419 Kazak (Kazakh) 4420 Ozbek (Uzbek) 725
Irak 899 [zmir 408 Tiirkmen (Turkmen) 2242 Alman (German) 693
Kirgizistan 892 Makedonya 407 Sovyet (Soviet) 1948 | ingiliz (British/English) | 604
Amerika 829 Paris 406 Arap (Arab) 1803 Fransiz (French) 585
Tiirkmenistan 774 Bosna 405 Kirgiz (Kirgiz) 1686 Yunan (Greek) 489
Uygur (Uyghur) 1359 Kipcak (Qipchaq) 468
. The list of the .most frequentl.y used person’ names in Rum (Greek) 1169 Kafkas (Caucasian) an
bilig are reported in Table 3 and it starts with the name A/i. — -
It is followed by other names Ahmet and Ahmed, which Selguklu (Seljukian) | 1162 Arnavut (Albanian) 419

refer to one single name except for the strong or soft
consonant ending in accordance with Turkish or Arabic
phonetics, respectively. The same applies to the pair of
Mehmet and Mehmed. Another high-frequency person’
name is seen to be Ahmet Yesevi, the name of the Great
Turkish Sufi. The other prominent person’ names in bilig
include Mustafa Kemal Atatiirk, the founder of the
Republic of Turkey; Abay Kunanbayev, Kazakh poet;
Koroglu, Turkish minstrel; and Nasreddin Hoca, who is an
immortal character due to his jokes as well as his identity as
a religious scholar.

Table 4 displays the most prevalent nationality names
appearing in bilig. In this group; while Tiirk and Osmanh
were used for 32,576 times (54%), the frequency of the
remaining words was calculated as 27,871. Following the
first two entries, the most frequently used nationality
names are Rus, Kazak, Tiirkmen, Sovyet, Arap, Kirgiz,
Uygur, Rum, Selcuklu, Ermeni, Bulgar, Mogol, Ozbek,
alman, fngiliz, Fransiz, Yunan, Kipgak, Kafkas, and
Arnavut.

Table 5 shows language names referred in the articles in
bilig, which indicates the order of Tiirk¢e on top of the list.
It is followed by Farsca, Arapca, Ingilizce, and Rusca. In
summary, the data above could help find out the issues or
elements with priority or less important in the corpus
surveyed.

Table S. Language names in the bilig corpus

Language f
Tiirkge (Turkish) 9942
Farsga (Persian) 1333
Arapga (Arabic) 779

Ingilizce (English) 763
Rusca (Russian) 537

Two specialists in the area prepared two different lists of
academic words by eliciting from bilig corpus. The
disputes in the lists were resolved through discussion and
some amendments were made. Then, the list was finalized
by the researcher and this list is depicted in Figure 3. As a
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result, bilig offered the following items as the most
frequently used academic terms:

daglardan ve ovalardan olusmakta, bu kelime sapog
kékiinden olusmakta, Rumeli’ye gitmis Yoriiklerden

dénem (period), iligki (relationship), olusmak (to be
composed of), bilgi (information), siir (poetry),
aragtirmak (to research), ifade (expression), foplum
(society), kiiltiir (culture), edebiyat (literature),
kaynak (resource), bélge (region), etki (effect), deger
(value), egitim (education), sair (poet), baz (basis),
sosyal (social), saglamak (to ensure), degerlenmek (to
improve), uygulamak (to apply), incelemek (to
examine), sanat (arts), tir (type/genre), gelenek
(tradition), yon (direction), sistem (system), kavram
(concept), metin (text), politika (policy), merkez
(centre), bilim (science), yayinlamak (to broadcast),
belirlemek (to determine), ekonomik (economic), stnir
(border), kurum (institution), kistm (part), unsur
(factor), ydnetim (administration), diizey (level),
bagim (dependence), yaratmak (to create), uygun
(suitable), goriis (view), kiiltiirel (cultural), faaliyet
(activity), yayin (publication), oran (ratio), makale
(paper), diistince (thought), yasam (life), vergi (tax),

nitelik (quality), tespit (finding), ¢erceve (framework),

anlayrg (understanding), siyasi (political).

Besides, some collocations of the most frequent words

olusmakta, buna karsilik halk dini Samanizm
ekseninde olusmakta, daha olusmakta olan Hakas
edebiyatinda, Kazak¢a sozciiklerden olusmakta.

Bu eserdeki bilgiler gelistirilerek daha sonraki
yillarda bir¢ok kere bastirilmistir, girig béliimiinde
eserin teknik bilgileri, gelenegi haklinda da bilgi
verilmig, marifetin hakikat bilgisi demek oldugu, bir
bilimsel bilgi.

Makedon lirik siiri, seyahatlerini anlatan Oykiisel
siirleri, siirsel ifadenin ustaca kullammi, bu dénem
siir ve diizyazisindaki degisim, 1935-1960 siirin, siir
sanati, izleksel ve imgesel bakimdan, divan giiri, siir
dili ve konusu, farkl siir formlari.

Altay halklarmin folklorunu arastirmak gerekmekte,
meseleyi arastirmak i¢in alandaki uzmanlar, bunlarin
iceriginden bahseden eserleri arastirmak, yazarin
estetik  diinyasim  derinden  arastirmak,  Tiirk
genclerinin evlilik tercihlerini arastirmak, ¢oziim
yollarini  arastirmak, Tiirkce kullanimina iligkin
ogretmen diisiincelerini arastirmak.

Celiskili ifadelerle dolu bir rapor, on binlerle ifade
edilebilecek, bu uzun ifade tercih edilecekse, bir tek
kelimeyle ifade ettigi, farkl bir durumu ifade eden,
bircok tiniversitede tarih béltimlerinde ders olarak
okutulmakta,  ifadesiyle,  Tiirk¢e  kitaplardan

are given as they appear in different texts. Bearing in mind
that bilig is a prominent academic journal specific to social
sciences could be referred in studies related to Academic
Turkish, example uses of the words are given below from
different contexts.

Klasik  donem  Iran sairleri, Dede Korkut
destanlarimin  anlatildigi  donem, IV. donem
milletvekili, III. Selim Donemi, Mustafa Kemal
dénemi, soguk savas donemi, gegis doneminde
beklenmeyen piiriizler, ilk dénem giirinin temel
ozelligi.

Kazaklarda akrabalar arast iligkiler, dil iliskileriyle
ugrasmanmin  guicliigii, tabiat ve tasvirle iliskisi,
Sovyet-Alman iliskileri, ogreticilerin talebeyle samimi
bir iliski kurmasu, ticari iligkiler kurmak.

Eser 52 varaktan olusmakta, yeryiizii sekilleri olarak

yararlandiklarini ifade etmekte.

Kendi toplumunu c¢ok iyi gozlemleyen bir sosyal
bilimci, sanayi devrimiyle birlikte ortaya ¢ikan sanayi
toplumu, icinde yasadigr toplumun yapisi, gogebe
toplumlarda ¢ok sik  karsilasilan, eski Tiirk
toplumlarinda, toplumumuzu olusturan bireyler.

Kaybolmaya yiiz tutmus kiiltiir kaynaklarimiz, bu
farkli yoreleri birbirlerine yaklagtiran kiiltiir elgileri,
maddi kiiltiir unsurlari, ortak kiiltir mirasi, bozkir
kiiltirii, at kiiltird, kiiltiirel degerlerimiz, okuyucunun
kiiltiir diizeyi, diinya yazi kiiltiiriiniin en zengin hat
mirasina sahip olan itilkemiz, bati kiiltiiri.
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Figure 3. Academic words with the highest frequency in the bilig corpus

4. Conclusions

In this study, the corpus of bilig, which covers the period
from 1996 to 2017 was analysed. In this framework, a
corpus containing 310,650 sentences and 4,850,817 words
was analysed. In this scope, the corpus was evaluated from
various aspects and interpreted accordingly. Here as stated
by Biiyiikk [6], software is available to generate quite
accurate and consistent results in text analysis in languages
such as English; however, it cannot be applied properly to
Turkish language and there are not enough studies in this
area.

In this research, the most recurrent letters and words in
the articles published in bilig were determined. As a result,
the letter ¢ was found to have the highest frequency
followed by e, i, n, r, [, and k. On the other hand, the least
recurrent letters were found to be p, £, and j. In a similar
study conducted by Celikyay [7] on a Turkish text
consisting of /718,553 letters, the letter a was also found as
the most frequently used one followed by a, e, i, /, n, and r.
Again, the letter with the lowest frequency rate was found
to bej. It is noteworthy that the same results were attained
in a corpus which is about as 265 times large as the samples
in Celikyay's [7] survey.

It was demonstrated that the words Tiirkiye and Tiirkce
are among the highest-frequency words in relation to the
root Tiirk. In fact, our findings seem to be supported by
Bayer [5], in which an application was developed to survey
the meaning map of Turkish words and lexical meanings of
words could be guessed at accuracy level of 86% thanks to
word collocations. In the present study, it was found out
that other words associated with frequently used words also
have a high frequency.

Also, the most repeated words in this corpus were found

as follows: gormek, almak, yapmak, yer, vermek, gibi, o,
dil, gelmek, kendi, ara, tarih, yil, daha, konu, ¢cok, ¢alismak,
ad, ise, yazmak, orta, bulunmak, sekil, s6z, karsi, dnem,
sonra, demek, taraf, eser, zaman, ¢ikmak, her, kullanmak,
bas, en, iizeri, el, donem, ilgi, devlet, halk, gecmek, biiyiik,
insan, and gostermek. These most repeated words were
identified after removing the stop-words. For example the
conjunction ve was found to be the most frequently used
stop-word. It is followed by olmak as an auxiliary
stop-verb and other stop-words bir, bu, etmek, i¢, da, de,
and ile.

As for the place names, the highest frequency was
reported for the country name Tiirkiye. It was followed by
Istanbul, Ankara, Rusya, Anadolu, Azerbaycan, Asya,
Kazakistan, Iran, and Avrupa.

Another list, person’ names, was found to include Ali,
Ahmet, Ahmed, Mehmet, Oguz, Mustafa, Mechmed,
Timur, Yesevi, Muhammed, Ibrahim, and Atatiirk. The
other high-frequency names include Hiiseyin, Siileyman,
Ismail, Hasan, Yusuf, Abay, Mahmud, Abdullah, Kéroglu,
Nasreddin, Stalin, Mahmut, and Cengiz. It is seen that the
corpus under scrutiny includes historical and literary
figures from different periods and countries. The tool
developed by Savagan [21] for access to daily news on the
Internet made it possible to access to the news on the same
topic published in different newspapers from a single point
with the aid of an automatic tag cloud. Such studies can be
used for analyzing documents that constitute a large
volume of data particularly in the context of language and
literary studies as a part of social sciences. In addition,
Varol’s [25] classification study for discovering the poet of
an anonymous poem through text mining can inspire
researchers to focus on literature.
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As another group of words searched in this study,
nationality words demonstrated that TZirk is the most
frequently used item. It is followed by the nationality
words such as Osmanli, Rus, Kazak, Tiirkmen, Sovyet,
Arap, Kirgiz, Uygur, Rum, and Selcuklu. Similarly, as a
language name, Tiirkce was noted as the most recurrent
term in bilig corpus. The other outstanding items in this
regard are Farsca, Arapga, fngilizce, and Rusca.

As the last step in this study, a list of academic words
was prepared on the basis of bilig. The list can be useful for
undergraduate and graduate students because academic
word lists are considered as an important material for
increasing academic Turkish skills of particularly foreign
students studying in Turkey.

5. Recommendations

In the light of our study findings, following
recommendations were brought for future research: Our
study was conducted on a body of 4,850,817 words.
Further studies can be done on more comprehensive texts
leading to different explorations on Turkish vocabulary.

In the future, it would be useful to study compilations in
different disciplines to exploit the words used most often in
the academic context so that research and curriculum
development studies can be carried out to this end.

Subsequently, social network analysis could be
performed on the names (of city, country, region, persons,
and so on) derived from the social sciences corpus in our
study.

Finally, the academic word list for social sciences
derived from bilig corpus could be replicated in journals
specialized in other areas.
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