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Abstract: The article describes software that calculates the quantitative characteristics of texts in the Azerbaijani
language and determines the readability of texts based on the Flesch reading-ease formula and Flesch-Kincaid
grade-level formula adapted for these texts. The problems and ways to solve them, related to the calculation of
certain parameters of texts explain by the examples.
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Azerbaycan Tirkcesindeki Metinlerin Okunabilirligini Degerlendirmek
icin Matematiksel ve Bilgi Modelleri

Oz: Bu makalede, Azerbaycan tiirkcesindeki metinlerin niceliksel 6zelliklerini hesaplayan ve bu metinler
icin uyarlanmis olan Flesch okuma kolayligi ve Flesch-Kincaid egitim diizeyi formiilleri esasinda
metinlerin  okunabilirligini tanimlayan vyazilim anlatilmigtir. Metinlerin  bazi  parametrelerinin
hesaplanmasinda karsilagilan problemler ve bunlari ¢6zme yollar1 6rneklerle agiklanmustir.

Anahtar kelimeler: Metinlerin zorlugu, okunabilirlik formiilleri, Flesch okuma kolayhigi formiild,
Flesch-Kincaid egitim diizeyi formiilii.

1. Introduction

The idea of automatic processing and analysis of texts has emerged in the early ages of the
development of computational techniques. In the 50s of the last century, in the US, USSR, Great
Britain, France and some other countries was founded computational linguistics. In the 1960s, in the
United States was developed the first frequency dictionary of the English language using
computers. [1]

The interdisciplinary field that studies the application of mathematical models to describe linguistic
regularities is called computational linguistics. Computational linguistics can be divided into two
major directions. One of them explores the use of computer technologies for linguistic researches,
i.e. application of known mathematical methods (e.g. statistical processing) to identify regularities.
The detected regularities are used in another direction — in understanding texts written in natural
language, in other words, creating mathematical models for solving linguistic issues and studying
applications that work on the basis of these models. This area of computational linguistics is closely

How to cite this article
Sadigov |., “Mathematical and information models for evaluating readability of texts in Azerbaijani language ”, El-Cezeri Journal of Science and Engineering,
2018, 5(3); 888-903.

Bu makaleye atif yapmak icin
Sadigov |., “Azerbaycan Tiirkcesindeki Metinlerin Okunabilirligini Degerlendirmek i¢in Matematiksel ve Bilgi Modelleri”, El-Cezeri Fen ve

Miihendislik Dergisi 2018, 5(3); 888-903.



Sadigov |, ECJSE 2018 (3) 888-903

related to the field of artificial intelligence, which is developing natural language text processing
systems. [2]

Figure 1 shows the general scheme of text processing. Regardless of what language the given text
is, its analysis goes through the same stages. The first two stages (splitting text into sentences and
words) are almost identical to the majority of natural languages. The only difference may be related
to abbreviations and punctuation marks that indicate the end of sentence. The next two stages
(characteristics of separate words and syntactic analysis), on the contrary, depend heavily on the
chosen natural language. [3]

Level of text Text Results of text processing
Level of sentences Splitting into sentences Syntactic structure of
sentences
Level of words Splitting into words Characteristics of words

Figure 1. General scheme of text processing

Almost simultaneously with the advent of computers, appeared the first computer programs to
calculate the quantitative characteristics of texts. Currently, there is a large number of software
products for various natural languages, including free programs. However, to view the statistics of
the text, that is, to calculate the number of characters, words, sentences and other quantitative
indicators, you can do without additional programs. Modern text editors have this ability, that is, to
calculate the number of characters, words, sentences, paragraphs and other quantitative
characteristics of the text. For example, the Word text editor, after checking the spelling, provides
statistics on the readability of the text. Of course, everything here, first of all, is suitable for texts in
English; for example, the number of syllables in the text is calculated based on the rules of the
English language.

In this research, were developed two software for calculating the statistics of Azerbaijani texts and
assessing their complexity level. One of them is the application program "Matn analizi" ("Text
Analysis™), and the other is the website "www.oxunabilir.az".

2. The concept of ""readability’ and readability formulas

To indicate the text complexity level and the degree of its perception is used the term "readability"
[4]. A question may arise: how is it determined which characteristics of a text affect its complexity?

The principle of identifying the complexity factors is simple: several texts are taken — one texts are
simple, the other are complex. These texts are compared to individual indicators, such as logical
structure, topic, length of sentences, and other parameters. If the characteristic value changes from
easy texts to hard ones, this characteristic is one of the complexity factors of the text. For example,
comparison of simple and hard texts shows that the hard texts contain more unknown words and
long sentences. Hence, the familiarity of words and the length of sentences depend on the
complexity of the text. [5]
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Initial research on the assessment of complexity of texts began in the United States, and the first
readability formulas also appeared there. Hundreds of such formulas have been developed for
English texts, but only a small number of them have gained popularity. [6]

The most pupular readability formula is Flesch reading-ease formula. In this formula, two
variables are used as factors that affect "ease of reading™: the average length of sentences in words
and the average length of words in syllables:

Ken = 206.835 — (1.015 x S) — (84.6 x W), (1)

where Ke, — reading ease score, S — average sentence length in words (the number of words divided
by the number of sentences), W — average word length in syllables (the number of syllables divided
by the number of words).

For the easy application of the formula, offers the following procedure: 100 words are taken from
any text; the average length of sentences in words and the average length of words in syllables are
calculated. The value of the readability may vary within 100 (very easy text) and 0 (very difficult
text). (Table 1)

Table 1. Flesch’s reading-ease scores

Reading ease score (K) Description
0-29 very difficult
30-49 difficult
50 - 59 fairly difficult
60 — 69 standard
70-79 fairly easy
80 -89 easy
90 -100 very easy

Another widely used readability formula — Flesch-Kincaid grade-level formula is an improved
version of the Flesch reading-ease formula. The value received from the application of this formula,
in fact, indicates not only the readability of the text, but also the U.S. grade level it is intended for.
This allows teachers, parents, librarians and other professionals who work with texts to judge the
readability level of various books and texts. The formula is as follows:

GLen = (0.39 x S) + (11.8 x W) — 15.59 )

The result (GLen) of applying the formula indicates the appropriate grade level. For example, the
value 8.2 means that the text will be understood as an 8th grade student (usually 12-14 years). As
you can see from the formula, the smaller the average length of sentences and the average length of
words in a text, the lower the value of grade level, respectively, the text can be perceived by
younger readers.

It should be borne in mind that both formulas are obtained experimentally for texts in English. To
apply these formulas to the texts in the Azerbaijani language, the coefficients of the variables S and
W must be adjusted, since the Azerbaijani language, unlike the inflectional English language, is
agglutinative according to the morphological structure. In other words, the average sentence length
in Azerbaijani is less than in English, and the average length of words, on the contrary, is more.
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Table 2. Comparison of the quantitative characteristics of the identical literary samples in English
and Azerbaijani (the fictions marked with the * are used separate fragments, not the full text)

Number Average Average
Number | sentence | number of ASLen ASW;n
- of Number :
Names of fictions sentence | of words of length in syllables / /
s syllables words, per word, ASL,, ASW,,
ASL ASW
1 2 3 4 5 6 7 8 9
Ernest Hemingway. Nobody 540 5264 7063 9.75 1.34 0.67 1.84
Ever Dies (1939)
1 | Ernest Heminquey. He¢ kim 594 3865 9489 6.51 2.46
heg vaxt olmiir (translated
by: Kamran Nazirli)
Gabriel Garcia Marquez. 178 2902 3529 16.30 1.22 0.72 2.04
Monologue of Isabel
Watching It Rain in
2 | Macondo (1955)
Qabriel Qarsia Markes. isabel 157 1847 4602 11.76 2.49
Makondada yagisa baxir
(translated by: Natig Safarov)
Mark Twain. The 142 1946 2371 13.70 1.22 0.72 1.83
Adventures of Tom Sawyer
3* (1876)
Mark Tven. Tom Soyerin 158 1549 3460 9.80 2.23
macaralar (translated by:
Shafiga Aghayeva)
John Galsworthy. 352 7119 9001 20.22 1.26 0.76 2.02
Beyond (1917)
4* | Con Qolsuorsi. Oliimdan 366 5566 14199 15.27 2.54
giiclii (translated by: Aslan
Guliyev)
Herbert Wells. The Crystal 301 6878 9324 22.85 1.36 0.62 1.90
5 Egg (1897)
Herbert Uels. Biillur 346 4889 12603 14.13 2.58
yumurta
Jack London. Grit of Women 362 5675 7428 15.68 131 0.69 1.82
(1900)
6 ["Cek London. Qadin casarati 400 4344 10337 10.86 2.38
(translated by: Sevda
Abuzarli)
John Steinbeck. The 448 4220 5742 9.42 1.36 0.88 1.87
Chrysanthemums (1937)
7 | Con Steynbek. Xrizantemlor 369 3077 7743 8.34 2.52
(translated by: Ramiz
Abbasli)
William Somerset Maugham. 149 2118 2437 14.21 1.15 0.77 2.03
Louise (1969)
8 | Uilyam Somerset Moyem. 196 2158 5040 11.01 2.34
Luiza (translated by: Kamran
Nazirli)
Agatha Christie. Murder on 334 4737 6047 14.18 1.28 0.63 1.99
the Orient Express (1934)
9% [ Aqata Kristi. Serq 425 3795 9683 8.93 2.55
ekspessinda gotl (translated
by: Parviz Jabrayil)
Oscar Wilde. The Picture of 363 4950 6097 13.63 1.23 0.76 1.93
10 Dorian Gray (1890)
* Oskar Uay|d Dorian Qrey”'] 422 4369 10414 10.35 2.38
portreti (translated by:
Kamran Nazirli)
Total

average 0.72 1.93
variance | 0.0059 | 0.0076
min 0.62 1.82
max 0.88 2.04
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To determine the relationship between the average length of sentences and the average length of a
word in both languages, the following methodology was used (for details see: [5]). Firstly, were
calculated the statistical indicators of various identical texts in Azerbaijani and English, and then
the ratio of the values of certain parameters. Then are determined the average values of these
parameters and are derived the numbers, which show how much the coefficients in the formulas
must be corrected. To ensure that the texts in both languages have a high level of content and style,
some of the well-known literary samples in English and their translations into the Azerbaijani
language were used (Table 2).

However, since fictions and their translations largely depend on the style of the writer and
translator, various academic texts and their translations into English, taken from the portal
azerbaijan.az and the official website of the President of the Republic of Azerbaijan
(www.president.az), were investigated similarly way. In order to make the study more
comprehensive, also taken into account the statistical indicators of separate sentences in English and
their translations into the Azerbaijani language.

The study showed that the sentences in English in comparison with the sentences in the Azerbaijani
language are 0.77 times longer on average, and the words in syllables are 1.91 times shorter. [7]
Thus, the coefficient of the average sentence length (S) in formula (1) was adjusted 0.77 times, and
the average word length in syllables (W) — 1.91 times. As a result, Flesch reading-ease formula for
the Azerbaijani text was as follows:

22 = 206.835 — (1.318 x S) — (44.3 x W), 3)

where: K, — reading ease score, S — average sentence length in words, W — average word length in
syllables.

Similarly, the Flesh-Kinside formula is adapted for the Azerbaijani language texts. Thus,
Flesch-Kincaid grade-level formula for the Azerbaijani text was as follows:

GLa = (0.51 x S) +(6.18 x W) — 15.59, 4)

where: GL,, — grade level score, S — average sentence length in words, W — average word length in
syllables.

3. The "Matn analizi" (" Text Analysis') application

The application program "Text Analysis” is designed to automate the process of calculating
statistics and evaluating the readability of texts in the Azerbaijani language. At the same time, this
program also calculates the frequency of words in the text and allows to sort the frequency list in
alphabetical or frequency order. The program is written in the Delphi programming environment
and runs under the Windows operating system with text documents such as .doc or .docx.

The program window (Figure 2) conditionally consists of three main sections. The text for which
the statistics will be calculated and the readability will be evaluated is entered into the edit box
found on the left side of the window. Fields for various statistical indicators and readability values
are placed in the middle of the window. The list box on the right hand side is for individual words
of the text and their frequencies.

The main objectives of the program are:
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e to determine the quantitative indicators and the level of readability of the entire text in the
Azerbaijani language or its selected fragment;

e t0 save the calculated statistical indicators in a separate file;

e t0 select the parts (paragraphs) of the text that the readability values do not match the given
value;

e to define the frequencies of separate words in the text.

r N
@ Matn Analizi v.2.0 lilﬂlg

aLi va Nino Abzaslarin sayl Uchecah sazlarin say

(1927), Qurban Said (M.Esed bey) _ _

Cumlalarin sayt Dérdhecal sézlarin sayl
Ssarin mislifiivi Yusif Vozr Camanzaminiiye taxmin ediir,
Turk.
nagrindsn Azsrbaycan dilina Sdzlarin san Beshecal sizlarin say
ceviranlar:Orxan va Fikrat Vazirov gardaslan.

I Hecalann say Althecal sazlarin say!

Bakidaki rus imperator humanitar gimnaziyvasinin Gglincd

sinfinda Harflarin sayl Yeddi va daha cox hecal sézlarin sayi

oxuyarkan biz girx teleba idik.

sektant, biri isa rus idi, Gunan ikind P—— — " . " o]

yansinda cofirafiya darsi kegirdik. O ginedak igimizds Samitlarin say Cuimlzlarin orta uzunlugu(sizlarls)
I B | ¢

saharimizin son daraca maragh codrafi
durumuna diggat edan olmamisdi. Lakin indi professor Sanin .
a9 = pr Simvallanin sayifbosluglu) Ciiml=l=rin orta uzunlugu(hecalarla)

zaif sasiyle biza saharimizin cografi

durumunu basa salirdi. Biz, sakitcs oturub onun dediklaring _ _ 1o}
diggatle qulag asrdig. "Avropanin sarg " = -
sarhadleri Simalda Buziu simal okeanindan, gerbda Atiantik Simvollarn sayi(boslugsuz) Sazlarin orta uzunlugu(simvallarla) ®

denizindan kegir, Avropanin sarg sarhadiisa Rus

imperiyasinin Sual isaralarinin say Sozlarin orta uzunlugu(hecalarla)

igindan, Ural sra dadlan boyunca Flesch Reading Ease
agadl, Xazar donizindan va Qafgazdan kegir, Bazi alimlar

Qafgaz Nida isar=larinin say1 Catin cimlalzrin say

Ay i D Sk I D |

Asiyaya aid edirlar, Digar alimlar isa bu bélgani madani
cahatdan inkisaf etdiyi Gglin Avropaya aid Birhecal sézlarin say 1., 2., 3. 5axs avazikarinin say

edirlar, Usaglar, demak istayiram ki, saharimizin gabagal

Avropaya mi, yoxsa gerida galmis Asiyayam Flesch Grade Level

aid olacadim miayyan etmak sizin mévgeyinizdan asihidir”, Tkihecah sézlarin say Fargli séziarin say

Miizllimimizin §zinden raz) halda glilimsamasi bilinirdi.

Kiirayimiz= birdan bira adir sual yiikiiniin goyulmas: bizd=

Figure 2. Screenshots of "Matn analizi" ("Text Analysis") application

The program allows to calculate the following quantitative indicators required to evaluate
complexity of texts:

e number of paragraphs e number of sentences

e number of words e number of syllables

e number of letters e number of consonants

e number of characters (with e number of characters (no spaces)
spaces)

e number of question marks e number of exclamation marks

e number of monosyllabic words e number of 2-syllable words

e number of 3-syllable words e number of 4-syllable words

e number of 5-syllable words e number of 6-syllable words

e number of 7 or more syllable e number of different words

words
e number of first, second, and third-
person pronouns

Other indicators that are calculated in the app are:
eaverage sentence length in words — the number of words divided by the number of
sentences;
eaverage sentence length in syllables — the number of syllables divided by the number of
sentences;
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e average word length in symbols — the number of symbols (no spaces) divided by the number
of words;

e average word length in syllables — the number of syllables divided by the number of words;

e percentage of polysyllabic (containing three or more syllables) words.

It's easy to calculate some of the listed parameters (e.g. number of letters, consonants, symbols,
question marks, exclamation marks): to do this, you can simply use the standard functions of the
programming language. There is also no difficulty in calculating parameters such as the number of
paragraphs, words, syllables.

Number of paragraphs. In electronic texts, the symbol 9 is used to indicate the end of a paragraph.
This symbol in the Windows operating system is entered using the combination of the <Ctrl> key
and the <-> key on the numeric keypad. Thus, with the statistical analysis of texts, the number of
paragraphs can be calculated on the basis of these symbols.

Number of words. The sequence of characters (letters, digits, special characters) that does not
contain spaces and punctuation marks (except hyphen) is considered as a word. (e.g. oxunabilirlik,
torciimeyi-hal, BMT, 1962-ci).

Usually words are separated by a space character. However, between the two words there may be
other symbols:
e punctuation marks (period, question mark, exclamation point, colon, semicolon, ellipsis,
comma, dash, parenthesis, quotation marks);
e symbols of four arithmetic operations (+, —, x, /);
e special characters (e.g. &, A, v, —, etc.).

The program should take into account one nuance: a dash (-), should not be treated as a word,
even if there are spaces on both sides.

#include <bits/stdc++.h>
using namespace std;

int main()
t
string s;
getline(cin, s);
intans = 0;
for(int i = 1; i <= s.length(); i++)
{
if (s[i] ==""'&& 9[i-1] I=""|| s[i] =="\n' &&
s[i-1] '="\n"|| s[i] == "\t' && s[O]'="\t"||
s[i] =="\0' && s[i-1] '="0")
ans++;
}
cout << ans << endl;
return O;

¥

Figure 3. C++ program code that determines the number of words in the text
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Number of syllables. The number of syllables in Azerbaijani is determined by the number of
vowels. So, in order to find the number of syllables in the texts in Azerbaijani language, it is enough
to just count the number of vowels (a, 1, 0, u, €, 9, 1, 0, 1i).

However, there are some parameters that their calculation is not as simple as it might seem.
Number of sentences. Although at first glance it seems simple, building a module for splitting text
into sentences is not an easy task. Let's take a closer look at this issue. Sentence is a unit,
grammatically formed on the basis of the laws of each language and expressing a complete thought.
Usually the sentence is defined as follows: "A combination of a few words or a single word that
express a complete thought is called sentence”. Although this is a simple explanation of the
sentence, there are three important features for the sentence:

1) The sentence must express a complete thought;

2) The sentence consists of a combination of several words;

3) The sentence can consist of a single word.

Depending on purpose and intonation sentences are divided into four types: declarative sentence,
interrogative sentence, exclamatory sentence, imperative sentence.

In the writing, to separate and distinguish sentences or their parts is used punctuation. Punctuation
was created much later than the alphabet. Despite the diversity of linguistic systems and alphabets,
punctuation is common to most peoples. Although there were significant differences between
punctuation marks in different languages at the time of theirs creation, they are now almost the
same. To Azerbaijani language punctuation marks were derived from the Russian language. True, in
the manuscript of the Book of Dede Korkut (in his Dresden copy) there is a sign between the
sentences. This sign looks like the letter o, but its inner was completely filled. According to some
experts, in addition to the sentence separator, this sign also had a different function in the
manuscript. [8]

The punctuation marks used in the Azerbaijani writing are: period, question mark, exclamation
point, colon, semicolon, ellipsis, comma, dash, parenthesis, quotation marks. Some linguists
include a paragraph in punctuation.

In the writing, the sentence usually starts with a capital letter and ends with terminal symbols, such
as period, exclamation point, or question mark. However, it should be borne in mind that the
sentence may not start with a capital letter, and the period sign may not indicate the end of the
sentence. At the end of the sentence, there may be other symbols.

The most commonly used punctuation mark, to indicate the end of a sentence, that is, to separate a
sentence from someone else, is the period sign.

The period sign (.) is first put forward at the end of the declarative sentences and separates them
from other sentences. As you know, the sentence may be simple or complex; complete or
incomplete. The above statement applies to all of these. The period sign also serves to separate
nominal sentences. At the end of the imperative sentences, which are not mentioned with high
excitement, is putting the period sign.

The question mark (?) is place at the end of the interrogative sentence, which is used to get the
answer. The interrogative sentences may be simple or complex; complete or incomplete; for
example:

Neca yani? (How s0?)
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Nao? (What?)

Elbmi? (Really?)

San gedirsan? (Are you going?)

Adiniz va soyadiniz? (Your name and surname?)

Cavab ver gorak: Soni kim dyradib? (Answer me: Who taught you?)

Son bilmak istoyirsanmi, o na vaxt qayidacaq? (Would you like to know when he/she will

return?)

Is first, the exclamation point (!) puts in the end of the exclamatory sentences; for example:

E yvaz Moan diismonam sizin insan ati yeyon ikibasl qartaliniza! Man diismonam sizin stingii
va pulemyot iistiinda duran hokmranlhiginiza!

E y v az | am the enemy of your double-headed eagle devouring people! I am the enemy of
your domination, holding on bayonets and machine guns! (J.Jabbarli)

At the end of the imperative sentences, which are called high emotion, also is placed the
exclamation point; for example: Saga don! (Turn right!) Yerinizdon danismayin! (Do not speak
from a place!)

As noted, in the end most sentences are put a period, an exclamation or question mark. If to
exclude the appearance of these symbols in the middle of the sentence, then the number of
sentences in the text can be calculated using the following code (Figure 4).

#include <iostream>
using namespace std;

bool check(char ¢) {
switch(c) {
case "
case 'l".
case '?".
return true;
default:
return false;
}
}

int main() {
int say = 0;
string str;
getline(cin, str);
for(inti=1; i <str.length(); i++) {
if(check(str.at(i))) {
if('check(str.at(i - 1))) {
say++;
}
}
}
cout << say << endl;
return O;

¥

Figure 4. The code in C++, which defines the number of sentences in the text according to
the sentence ending marks such as period, question mark and exclamation point.
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However, these evidences (that is, accepting the characters ".", "?", "I" as the end of the sentence)
are not enough that the computer program defined the sequence of characters as a sentence. As the
above examples show, these three symbols can be found in the middle of the sentence. On the other
hand, other symbols may appear at the end of the sentence. Let's find out more about these special
cases to ensure that such cases are considered by the program.

In addition to splitting sentences, the period has other tasks. In the dialogue of the plays, after the
name of the characters, the period is put. As well as, after a short header at the beginning of the line,
a period is inserted (the text starts with the same line, after the period).

The period is also used as a abbreviation:

a) Name, father's name is shortened, i.e. their first letters are written, then the period is put;
for example: C.Cabbarli, S.Vurgun, M.Ibrahimov, etc.

Therefore, such expressions should not increase the number of sentences, but should be taken
simply as a word. In the application "Matn analizi" one more case is taken into account: two
consecutive text elements are checked, and if the first element consists of one character, and the
next element is a period, then these two elements are accepted as initials or as an abbreviation.

b) After the fragments taken from the works of individual authors, on the basis of the adopted
table of abbreviations, only the initial letters of the authors' names are indicated; for example:
instead of (Caofor Cabbarii) — (C.C.), instead of (Samad Vurgun) — (S.V.), etc.

c) The academic ranks, such as professor, dosent, akademik can be reduced, after which also
puts a dot; for example: prof., dos., akad.

d) With the abbreviation of such words as "vo bu kimi", "va sair', "masalon" (et cetera, for
example) the period is used: va b.k., va s., mas. (etc., e.g.)

e) The period is used as a thousands separator after every three digits in a number, counting
from right to left; for example: 123.523. In English-speaking countries, a comma is used for this
purpose, and the dot plays the role of a decimal separator, i.e., separating the integer and fractional
part.

f) Sometimes a dot is used as a separating symbol within a sentence; for example, as a
separator in Internet resource addresses, a date and time record; for example: 10.11.2017,
Www.ict.az.

g) Sometimes a dot is inserted after the numbering of list items or algorithm steps; for
example: 1. Baki, 2. Goanca, 3. Sumqayit. [9]

The exclamation points and question marks can also be used in the middle of the sentence. Often
these signs indicate the end of the fragment given in parentheses or in quotation marks:
o Getdikca xayalimda yaranan bu alom mona real hayatdan, tasadiif eladiyim insanlardan
(valniz anamdan basqa!) daha artiq xos galirdi.
This world, which gradually developed into my dreams, was more pleasant for me than
the real life, the people I met (except my mother!). (I.Afandiyev)
o Gordii bir gart bir kegalin alindan tutub “ay qul alan!” deyib dad edir.
He sees an old woman taking a bald man's hand and shouting "hey, who wants to buy a
slave!™.
Sometimes the sign that indicates the end of the sentence is given in the form of a
combination of a question mark and an exclamation mark:
e Padarsiixta, kavakibin afatindan moani qorxudarsan va alacini gizlarson?!
How dare you, the dog son, threaten me with a misfortune, hiding in the stars, without
telling me about the means against her?! (M.F.Akhundzade)

Sometimes the end of the sentence is indicated in the form of an ellipsis (...).The ellipsis, on the one
hand, is close to the comma, on the other hand, to the period. Usually, the ellipsis are given as three
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dots. In the quotations, where the speech of another person is interrupted (at the beginning, middle
or end of the quoted text), the ellipsis is placed. The ellipsis in the middle or end of the sentence
indicates that the thought is not finished. Thought may not be completed for various reasons: "... or
the author considers it unnecessary to continue it, or not to speak it out of secrecy, or there are such
words that it is unacceptable for society, or it is forgotten, or the speach is interrupted by someone
else, or the speaker is agitated and he needs to talk with pauses". [9]
® Bacim usaqlart dayilarina ganim kasilacaklor. Galini gordakda, kiiciiyii ... Bas o diinyada
neca?
My sister's children will hate their uncle. The bride in bed, the puppy in ... But how in the
other world? (F.Karimzade)
¢ O, hara isa afsanavi bir aloma gedir va o alomda onu, kim bilir, nalor gozlayir ...
He goes some sort of legendary world, and in this world, who knows, what's in store for
him ... (1.Afandiyev)
e— Mirza Qalondor, mona da yox do ... Man gimnaziya qurtarmisam ... Oziim da Allaha
inaniram, amma siz mollalarin alimibiomalliklorinizi do biliram axi.
— Mirza Galandar, to someone, but not me ... | graduated from gimnasium, from
university, I'm literate ... | believe in God, but I also know all your stuff ... (I.Afandiyev)
e Qaldi siinnii olmaga ... Bayram heyla seylara fikir veran deyil.
As for being Sunni ... Bayram does not pay attention to such things. (I.Afandiyev)

In the application "Motn analizi", must also take into account one nuance: in electronic texts, in
addition to the sequence of three dots, the ellipsis can also be in the form of one symbol
(UNICODE code is U+2026).

Thus, the main punctuation marks that indicate the end of the sentence are: a period, an exclamation
point, a question mark and an ellipsis. There are two more punctuation marks, which can sometimes
be regarded as symbols that indicate the end of the sentence. This is a semicolon and a colon.

A semicolon (;) is a punctuation mark, which occupies the middle position between a period and a
comma, and requires a pause less than a period, and greater than a comma. When lists the
homogeneous terms of a simple sentence, or when there is a comma in one of the components of a
complex sentence, then between the components that have a longer pause, puts a semicolon; for
example:

e Omir Inanc Qatibonin Nizamiya hiisn-ragbat gostarmasina yol vermaklo barabor, onu
Hiisamaddino do vad edirdi; Dilsadi Bagdada gondormaya hazirladigi  halda,
Faxraddinin da basini aldadir va Dilsadin Faxraddinla olan tamisligina manea tératmirdi.
Amir Inanj encouraged Gatiba's fascination to Nizami and at the same time promised her
to Husameddin; he was going to send Dilshad to Baghdad the Caliph and at the same
time he was deceiving Fakhreddin, not interfering with his meetings with his beloved.
(M.S.Ordubadi)

e O, gozal oldugu gadar do macora¢t va iftiragi idi; o, bir giin da olsa, bohtan va iftira
toxumadan yasaya bilmazdi.

She was as adventurous and slanderer as she was beautiful; she could not survive a day
without slander and calumny. (M.S.Ordubadi)

e Son o sairi ¢ox da haqir hesab etma, o, goncdir, fagat bizim kimi ganclordon deyil.

Do not think that the poet is too poor; he is young, but he is not like us. (M.S.Ordubadi)

In the first of this samples a semicolon was separate the homogeneous terms of a simple sentence,
and in the next ones — the components of a complex sentence. [9]
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The colon (:) is used for clarification purposes. There are three main uses of the colon: between two
main clauses in cases where the second clause explains or follows from the first, to introduce a list
and before a quotation, and sometimes before direct speech; for example:

o O hom gozal idi, ham da gézalliyindon bir silah kimi istifads edirdi: alini sairin alindon
¢akmak istamirdi, biitiin naz, gamza, utanmagq, qisqanmagq, rang verib rang almaq, hotta
g6z yaslart axitmagi... hamisini tocriibadon kegirirdi.

She was beautiful, and used her beauty as a weapon: the hand still remained in the hand
of the poet, she did not tear it away, her face expressed both tenderness, and sadness, and
coquetry, and shame, and jealousy. (M.S.Ordubadi)

e Lakin toxir etmak do yaramazdi: qiz uzaqlasir va axsam qaranlaginin i¢arisinda itirdi.

But it was impossible to postpone: the girl withdrew, dissolving in the evening darkness.
(M.S.Ordubadi)

e Edama toplasmis camaatdan sas ¢ixmirdi: na qoca dindi, na cavan, na qiz, na galin.

The people did not make a sound: the old and the young, and the girls and young women
— all seemed suddenly numb. (Y.Samadoghlu)

¢ O 0z galbinda deyirdi: "Orab, tiirk va rum qanindan yaradilan bu méciiza ganc sairin qalbini
asir edo bilor".

He said in his heart: "This miracle of Arab, Turkic and Greek blood can captivate the
heart of a young poet.” (M.S.Ordubadi)

How to use the "Matn analizi" application

1. Start the "Matn analizi" application. The program window will open.

2. Click the Ag (Open) button at the bottom of the window. The Open dialog box opens.

3. Navigate to the folder where the text file you want to evaluate is located and select it.
Then click the Open button. The document is opened in the text box.

4. If necessary, make appropriate changes to the document.

5. Click on the button Hesabla (Calculate). The statistical value of the text should be
calculated and displayed in the corresponding fields. At the same time, in the
Oxunabilirlik diisturlar1 (Readability formulas) section, the readability indicators of the
text will be displayed using both Flesch reading-ease formula (3) and Flesch-Kincaid
grade-level formula (4).

6. Click the Sozlarin tezliyi (Word frequency) button under the list box. The frequencies of
all words in the text will be calculated and the frequencies will be reflected next to the
words in the list box.

7. The list is sorted by the frequency of the words. Arrange the list in alphabetical order to
see 1if there is any word in the text. To do this, select the Olifbaya gora (Alphabetically)
option in the Sozlorin siralanmasi (Sort words) section.

8. To quickly find the exact location of a certain word in the text, enter this word in the text
box to the left of the Axtar (Find) button and click the button. The word found will be
highlighted in the text.

9. Clicking the Axtar (Find) button again and again, you can switch to the other positions
where the search word is found.

Below is a screenshot of the main window of the program, after counting the statistics and
evaluating the level of readability of the text (Figure 5).
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-
@ Matn Analizi v.2.0

QOCA V8 DENIZ -

Qoca ikiavarl, balaca gayigda Qolfstrimda tekbasina balg tuturdu. Diz SBE

Heyi kasilmis yordun qoca gox ariq idi; peysarini darin qinglar &rtmis, qont
Danizdan adir, nataraz balglar dartb gxarmagdan kandir sllarini kasib cat
Santyaqo, — dey= odlan qayid sahilde yerbayer edib yoxusla gessbay= g
Baliq tutmadin biitlin sirlarini ona &yratdiyi Gciin oflan qocan gox sevirdi.
Yox, bala, — goca razlasmad, —indiki yerin vaxsidrr, baxtin gatirirsa, ela ¢
Bir d=fa san saksan yeddi giin har szhar daniza getdin, amma bir dana da
Yadmdadir, — goca onun sézind tesdiq etdi, — biliram ki, yanimdan &z xos
Mani atam vadar etdi, — odlan &ziini temize gxartmada calisdi, —man hal:
Dodrudur, - qoca dillandi, — gox yaxsi is tutmusan, basqa ciir ola da bima
Atam, nadensa, sizin baxtiniza o gader da inanmir,
Amma biz inaning, ela deyil?
Slbatta, eladir. ismwsan "Terras”a gedib bir az piva icak, seylari sonra g
Ma deyiram ki?! Icak deyirsan, icek! Bahgg baliggni gonag elayer da.
Onlar restorana galib oturdular. Igarida coxlu bahgg vardi; gocan gérand:
Killak sarqdan asands balq zavodundan iifunat ivi galirdi. Bu gin kilzk sa
Santyago... —odlan dedi.
Ha, nadir? - Qoca pive stakanini alinda tutub darin fikre getmisdi, kegmisle
Icaza ver, gedib saningiin sabaha bir neca sardina tutum.
Yox! Lazaim deyil, San get beysbol oyna. Man hale §z0m avar ¢zka biliram,
Yo, gedacayam. Bir halda ki saninla balda ged= bilmiram, qoy, heg olmas
Mani pivaya gonaq etdiyin Gglin ¢ox saf ol, magallah, daha yeka odlansar
Mani birinci dafe daniza aparanda neca yagsim vardi?
Bes yaginda idin. Az qalmigdi d=nize disib bodulasan. Bahdl tutub qayiga
Slbatta, yadmdadr. Yaman grpinirdi, quyrudu il els vurdu ki, gayidin ot
Dodrudanmi, yadinda bels yaxsi qalb, ya man sonralar nagl edanda esitm
Seninlz danize gxdidim birind giindan bari olub+kegan har sey yadimdadir.
Qoca gunin altinda galmagdan gan cakmis gézlarivle oflam oxsadi; onun |
Dogma odlum olsaydin, heg nay= fikir vermayib, riske gedar, sani dzimla ¢
Sardina tutmada icaza vermirsan? Tiova taxlas yemin da yerini biliram. D
Sehar apardifim yem oldudu kimi galr. Qutuda duzun icine goymugsam,
Qoy gedim, dérd dana tazesini gatirim.
Onda bir dena gatir, - deya qoca razlasdi. il
A1 her uavt iim mir hamiss Aslarsus inamirdl Nanidsn semaus ha
™
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Figure 5. A screenshot of the main window of the "Matn analizi" application, after counting the
statistics and evaluating the level of readability of the text

The "Motn analizi" application also has very important functionality for researchers. This is
saving the results of calculations for all indicators in the database. The following table shows some
records of the main database table (Table 3).

4. The web-site www.oxunabilir.az

The main goal of creating this Internet resource is to present the capabilities of the "Matn analizi"
application to a wide audience. As in the "Matn analizi" application, this resource calculates the
statistical indicators of the text entered from the keyboard or from an existing .doc file.

Table 3. A sample to the main table of the database in which the results of the "Matn analizi"
application are stored

Ka Gl

Number of
sentences

594

Number of
paragraphs

221

Ne Date Title

1 | 03.07.2018

Ernest Heminquey. Heg
kim hec¢ vaxt 6lmiir
Qabriel Qarsia Markes.
Isabel Makondada
yagisa baxir

Herbert Uels. Biillur
yumurta

89 3

2 | 03.07.2018

81 6 79 157

3 | 03.07.2018

74 8 74 346

Then, based on parameters such as the average sentence length in words and the average word
length in syllables, the readability of the text is evaluated by two formulas: Flesch reading-ease
formula (3) and Flesch-Kincaid grade-level formula (4). (Figure 6)
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J,-" I= COxunabilir.az x \D
&« C | ® oxunabiliraz w

= Ea oxunabilir.az
— matnlarin oxunabilirliyi

“ Man els bir darslik gormadim ki, oz dil ve mazmununa gére asan olsun. Slds olan kitablar o gadsr ¢stin va galiz
dilds yazilmusdir ki, usaqlar hala bir yana dursun, onlann menasiri musllimlarin ézlari ds basa dismdrlsr, bazan
cumislar ele uzundur ki onu manimsamsk va anlamag cox cstin olur.

Abbasqulu aga Bakixanov. “Kitabi-nasihat” (1836)

AZSRBAYCAN DiLi MOTNLSRININ OXUNABILIRLIYININ OLCULMSSI

Matnlarin murakkabliyi ile bagl elmi tadgigatlara XIX asrin sonlarinda ABS-da baslanilmisdir. Matnin mirakkablik
saviyyasini, onun qavranilma dsracasini gostsrmak tcun "oxunabilirlik® (ingilisca: "readability”) terminindsn istifads
olunur. Oxunabilirliyin giymstlandirilmasi Gcun bir gox riyazi modellsr qurulmusdur ki, onlann da skseriyysti riyazi
dusturlar ssklindadir. Oxunabilirlik dlsturlan (readability formulas) adlandinilan bu disturlar elmi ve kitlavi
adsbiyyatda oxunabilirlik testleri (readability tests), oxunabilirlik metrikasi (readability metrics) kimi de ifads olunur.

Daha strafl

o Sanad slava et
foll Oxunabilirlik saviyyasi

Figure 6. Home page of the web-site oxunabilir.az

The procedure for using the site is as follows: the sample text is entered in the text box "Matni
buraya daxil edin" ("Enter text here™) from the keyboard. Of course, typing large texts from the
keyboard directly into the text box is not very convenient. Therefore, it is also possible to work with
existing text files (.doc format). To do this, click the link Sonad slava et (Add document) and in the
opening Open dialog box, find and open the desired file. You can make any changes to the text that
appears in this way in the text box. Then click the Oxunabilirlik saviyyasi (Readability level) button
on the right side of the text box.

The results will be displayed below the Oxunabilirlik soviyyosi (Readability level) button.

Statistical values of the text will be reflected in the Matnin statistikas1 (Text Statistics) section under
the text field. (Figure 7)
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o Sanad slave et

Goytaps kendinin yasti gazma daxmalan Kirin sahiline gadar
sapalsnmisdi. Bu il yaginbig oldugundan, o otlar vaxtindan svval goyarmis,
yazin ilig nefasini duyandan senra ise plskardb galsmisdl. Hals aprel sona
catmamis bu cal-caparsiz kandin hayatlar, xirman yerlsri, tévls va
samanliglann Gstd, hstta evlerin damlan da yasillasmisdl. Haystlari
birlasdirib torpaq yola cixan, sonra da sahildski camanliyi calin-carpaz
dograyib Kurs enan cigirlan ot basmis, kendin Gst tersfindski lapslarin
rangi dayismisdi. Il quragqliq kecands bahar galmamis saralib-solan
damyslar bu il gll-cicays qarg olmusdu. Yalnz kendin yaxinindan otub
Tiflisa dogru uzanan xir yolu avvalki kimi aganr, bazi yerlards daslann
arasindan ot clicarss ds tsbistin bu Umumi ahsngins tabe olmag istamir,
darali-tepali yamaclan asib Gfligds gozdan itirdi. Har sey svvalki kimi idi.
Hayat-bacalarda ocaq thstilanir. mallar haylanib Kirs tékalir, qiz-gslinlar
suya enirdilar. Hacaquyrug garanquslar suzub sinalarini cicaklars
toxundurur, Kirs bas vurub su gétlrdr, sonra da civildsss-civildass
balalarnnin yanina gayidirdilar. Torpagdan gucls secilsn gara damlann
arasinda teksm-seyrak gozs dayan das evlarin kirsmitli damindalka
sigirginlar yens svvalki kimi dimdiklsrini saqqildadib oxuyurdular.
Zarnigar xanim bunlann hec birini gormardi. ©, basin gdy mahaccarli
eyvanin diravine sovkavib icin-icin adlayirdi. Tez-tez kaladavisinin ucu ils

|H] Oxunabilirlik saviyyasi

Flesin oxunma asanlig disturu

Oxunma asanligi: 67.24

standart matn

[o]

Fles-Kinsaydin tahsil saviyyasi
disturu

Tehsil seviyyesi: 8.45

IO

Matnin statistikasi

Heca

Abzaslann say 22 Birhecal sozlarin say 28 Cumlslerin orta uzunlugu 14.00
) (sozlarla)
Hecalarnn say1 536 lkihecali sozlsrin sayl 66
. Cumlslerin orta uzunlugu 3829
Sazlarin say! 196 Uchecali sozlarin sayi 49 (hecalarla)
Cumlslerin sayi 14 Dordhecali sozlsrin sayi 37 Sozlerin orta uzunlugu 6.68
Herflerin say 1264 Beshecal sozlerin say 11 el
Samitlarin say! 728 Altihecali sézlarin say! 3 Sozlerin orta uzunlugu 273
(hecalarla)
Simvollann say (boslugla) 1483 Yeddi va daha cox hecall 2 o )
) ) Ferqli sozlarin sayi 187
sozlerin say!
Simvollann say (boslugsuz) 1309
Sual isaralerinin sayl 1
Nida isarslarinin sayi o]

Figure 7. The readability score and statistics of the selected text

5. Conclusion

A software was developed to automate the process

of calculating the quantitative characteristics of

texts in the Azerbaijani language. The developed software also evaluates the readability of texts on
the basis of the Flesch reading-ease and Flesch-Kincaid grade-level formulas, modified for the

estimation of texts in the Azerbaijani language.

The rules used in the calculation of many parameters are suitable for most natural languages.
However, this can not be said about some parameters: for example, the number of syllables in the
Azerbaijani language is determined by the number of vowels, but it is known that this rule does not

apply to English.

The Turkish and Azerbaijani languages belonging to the same language group are very close to
each other in terms of their lexical, morphological and syntactic aspects. Therefore, the rules and
methods given in this article are also relevant for the Turkish language.
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