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Zhanna Krasnobaieva-Chorna, Vitalina Zaiets’ 

(c. Vinnytsia) 

QUANTITATIVE METHODS IN APPLIED LINGUISTICS: 

FORMATION OF LINGUISTIC COMPETENCE OF THE  

MODERN ACQUIRER OF HIGHER EDUCATION 
 

0. B. Golovin determined the grounds for the use of quantitative 

methods of language learning in the 70s. XX century. These, according to 

the scientist, include: 1) the objective inherent in the language of 

quantitative features, quantitative characteristics; 2) the internal dependence 

that exists between the qualitative and quantitative characteristics of the 

linguistic structure; 3) the frequencies of various elements of the language 

in the speech stream obey one or another statistical law [3, p. 11-14]. The 

author also calls the criteria for the successful application of quantitative 

methods in linguistics [3, p. 17-18]: 1) the union of statistics with traditional 

methods of qualitative analysis of the language; 2) a scientist's 

understanding of the types of linguistic problems solved on the basis of 

statistics, an understanding of the possibilities of statistics in different areas 

of the linguistic structure and at different levels of research abstraction of a 

specific linguistic or speech material; 3) acquaintance of the philologist with 

the minimum statistical tools necessary for this . 

In the XX I century. V. Plungyan singles out the role of 

quantitative methods as one of four key problems (the problem of linguistic 

diversity; understanding of language ‗as a text‘ or ‗as a system‘ and the role 

of dichroic analysis) that determine the further development of 

linguistics [10]. According to the author, all language changes are very 

strongly related to statistics and frequency. B. Plungian makes 

the conclusion that instead of the system, static, synchronized, high-quality 

linguistics focused on a limited number of languages, linguistics comes 

variability, non-systemic text linguistics focused on the quantitative 

approaches to the study of diachronic and the maximum linguistic 

diversity. One of the real reasons for the use of quantitative methods in the 

study of language and speech (text) is the objective inherent in the language 

of quantitative features [6; 7; 8; 11; 12]. Thus, the formation of linguistic 

competence of the modern graduate of the educational program «Applied 

Linguistics» (field of knowledge 03 Humanities speciality 035 Philology) of 

the first (bachelor's) level actualizes the study of basic concepts, methods 

and tools of quantitative linguistics. 

The purpose of the study: to determine the basic characteristics, 

advantages and disadvantages of quantitative methods in the modern 

© Краснобаєва-Чорна Ж., Заєць В., 2021 
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scientific paradigm and to develop a step-by-step algorithm for calculating 

the chi-square criterion. 

The materials were prepared within the framework of Qualitative 

Linguistics, educational program «Applied Linguistics» (field of knowledge 

03 Humanities speciality 035 Philology) of the first (bachelor's) level of 

Vasyl‘ Stus Donetsk National University, which implements the principle of 

‗learning through research‘. 

1. Basic Characteristics of Quantitative Methods. S. Verkhozin 

refers to the main characteristics of quantitative methods as ‗formalism‘ and 

‗mass character‘: the studied variables are set by the developer in advance, 

and it is no longer possible to deviate from them in the process of data 

collection [2]. 

Quantitative methods mean working with a matrix of digital data, 

analysed using statistical laws, and are endowed, according to 

A. Kashcheeva, with the following characteristics am and [5]: 

 the use of numerical data (matrices of values, mathematical 

formulas underlying statistical procedures); 

 use of standardized data processing procedures (statistics); 

 selection of variables or categories of the studied characteristics of 

the object before the stage of research; 

 operating with averaged indicators to designate variables, 

practically ignoring individual indicators with an extreme value; 

 generalization at the stage of analysis and striving to identify 

universal patterns. 

2. Advantages and Disadvantages of Quantitative Methods. The 

main advantage of quantitative methods, according to A. Kashcheeva [5], is 

their accuracy and unambiguous results. The accuracy of measurements 

with a high degree of probability allows you to confirm or deny the 

hypotheses put forward. In addition, the counting process is quite 

economical compared to preparing the matrix. The author refers to the 

disadvantages of quantitative methods: 1) the choice of variables and the 

calculation of the values of each variable can take a sufficient period of 

time; 2) the obtained data can cause the difficulty of interpretation for the 

researcher. 

V. Dolinsky focuses on the fact that the quantitative approach is able to 

cover only a certain aspect of language and speech. But this is an important 

aspect, reflecting many aspects of speech activity that cannot be detected by 

purely qualitative analysis [4] . Researcher points at the inevitable lack of 

qualitative analysis, which often remains at the level of subjective, arbitrary, 

interpretations.  
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The main advantages of quantitative methods O. Lysenko and 

I. Markov of from [ 9, p. 6-7]: 1) the relatively objective nature of the 

research procedure and the chance of rechecking the results obtained; 2) 

the ability to study a larger number of objects and generalize the data 

obtained on the basis of completely reliable criteria; 3) identification of 

stable and objective characteristics of the research object allows you to 

compare the individual results obtained with the generalized data of large 

samples; 4) the results of the application of quantitative methods make it 

possible to construct a mathematical model of the object under study. 

3. Step-by-step Algorithm for Calculating the Chi-Square 

Criterion 

The χ2 (chi-square) test was introduced into scientific circulation in 

1900 by the eminent British biologist, mathematician and philosopher Carl 

Pearson. Chi-square is a criterion for verifying the significance of 

quantitative results of quantitative analysis, assessment of differences 

between the theoretical model and observations in terms of their reliability.  

In quantitative linguistics, this criterion is also called the Pearson test, or the 

criterion of discrepancy (agreement, correspondence), which is due to the 

ability to determine the correspondence and discrepancy between the 

frequency distribution of the studied language units [1, p. 37], between 

empirical and theoretical quantities. 

Task: to establish the similarity or difference between the 

distribution of word frequencies in the works of Yu. Yanovsky and V. 

Pidmohylny. 

Source base: Yuri Yanovsky‘s novel «The Ship Master» (50,400 

tokens) [13] and Valerian Pidmohylny‘s novel «The City» (76,326 tokens) 

[14]. 

Algorithm. 

Stage 1: we find data on the frequency of use of six words in both 

works using the service mova.info (see Fig. 1). One word of each full part 

of speech is taken for research: noun, adjective, verb, numeral, pronoun and 

adverb. 
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Fig. 1. Screenshot from mova.info service  

 

Stage 2: We enter the obtained data on the frequency of words in 

each sample in the table (see Table 1).  

Table 1 

The Frequency of Words in the Samples 

 

 

 

Stage 3: We find the total values of numbers in rows and columns 

of the table (see Table 1 component of ‗Total‘).  It should be noted that all 

the values obtained in Table. 1 are actual (f). 

To find the theoretically expected values (F), we need to divide the 

total numbers 567 and 758 in proportion to the total numbers presented in 

the last column of the table (195, 423, 142 and so on). For example, to find 

Word Author 1 Author 2 Total 

said (verb) 52 143 195 

hand (noun) 233 190 423 

one (numeral) 72 70 142 

already 

(adverb) 

124 168 292 

her (pronoun) 40 88 128 

new 

(adjective) 

46 99 145 

Total 567 758 1325 
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the theoretically expected value for the first field in the second column, we 

calculate 195/1325 * 567 = 83.4. 

We enter the data in the column with the name in the header ‗F‘ of 

Table 2. 

Table 2 

Worksheet with Calculations 

 

f F f - F (f-F)^2  χ
2
 

52 83,4 -31,4 985,96 11,82 

233 181 52 2704 14,93 

72 60,8 11,2 125,44 2,06 

124 125 -1 1 0,008 

40 54,8 -14,8 219,04 3,99 

46 62 -16 256 4,13 

143 111,6 31,4 985,96 11,82 

190 242 -52 2704 14,93 

70 81,2 -11,2 125,44 2,06 

168 167 1 1 0,008 

88 73,2 14,8 219,04 3,99 

99 83 16 256 4,13 

∑=1325 ∑=1325     ∑=73,88 

 

We find the difference between the actual value (f) and the 

theoretically expected (F).  Subtract the difference found to the square.  

Enter all the data in the table. 

Using the formula     
(   ) 

 
, we find the chi-square for each 

frequency, and later the sum of the chi-square.  Therefore, the sum of the 

chi-square is 73.88. 

Stage 4: determining the difference during the calculation of χ2.  To 

do this, you need to calculate the degree of freedom (s) – the value used to 

determine the correlation of the chi-square criterion with the confidence 
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interval.  It is equal to the product number of columns without one column 

by the number of rows without one row: s = (m – 1) (n – 1), where m is the 

number of vertical columns, and n is the number of horizontal rows in table 

2.  

For Table 1, the degree of freedom is calculated as follows: (6 – 1) * (2 – 

1) = 5. 

According to the table of critical values of χ2 (see Table 3), we find 

that for s (f) = 5 and the significance level P = 0.05, the sum of χ2 should be 

equal to 11.1, and for P = 0.01 the sum of χ2 = 15,1.  Accordingly, the 

resulting calculation sum χ2 = 73.88 is significant. 

Table 3 

Critical Values of χ
2
 

 
Stage 5: interpretation of results.  Significant differences are 

observed between the frequency distribution of the two authors.  If the 

obtained index was less than the first number, it would mean that the 

differences between the compared frequencies are insignificant and the null 

hypothesis would be fulfilled. 
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4. Conclusion. The basic characteristics of quantitative methods are 

formalism and mass character. The main advantages of quantitative 

methods include the accuracy and unambiguity of the results, the ability to 

build a mathematical model of the object under study; the main 

disadvantages are triviality, difficulty and subjectivity of interpretation.  We 

consider the integral approach to the study of the quantitative properties of 

the language mechanism in the indissoluble unity of quantitative analysis 

with qualitative interpretation to be dominant today in applied linguistics. 
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Юлія Романюк 

(м. Київ) 

ГРАМАТИЧНИЙ ЧИ ТЛУМАЧНИЙ? ПОЯСНЮВАЛЬНИЙ 

СЛОВНИК УКРАЇНСЬКИХ ДІЄСЛІВ 

 

Пояснювальний словник, словникову статтю якого представимо 

тут, – це комплексний словник, що подає інформацію про граматичну і 

про лексичну семантику, також про сполучуваність слова, тобто і про 

парадигматику, і про синтагматику. За взірець для пояснювального 

словника може слугувати будь-який тлумачний словник, а саме: спосіб 

організації у ньому відомостей про значення слова. Наприклад, 

академічний тлумачний «Словник української мови» в 11 томах (1970-

1980 рр.) для дієслова подає таку інформацію: закінчення І та ІІ особи 

однини теперішнього часу; вид (зона граматичного значення); 

відомості про категорію перехідності/неперехідності (зона 

граматичного і лексичного значення), тлумачення лексичних значень, 

зокрема й значення стійких виразів із цим дієсловом (зона лексичного 

значення). Кожне значення або його відтінок проілюстровано 

прикладами з текстів різних функціональних стилів. На нашу думку, 

енциклопедична інформація, про яку писав Л. Згуста, якраз і міститься 

в тлумаченнях значень слів та стійких виразів з ними [5, с. 207].  

2011 р. вийшов друком «Граматичний словник української 

літературної мови. Словозміна» [2], який уклав колектив авторів 

відділу струкутрно-математичної лінгвістки Інституту української 

мови НАН України, а електронна його версія була створена у співпраці 

з Лабораторією комп‘ютерної лінгвістики КНУ. Він був укладений за 

матеріалами словників кінця ХХ – початку ХХІ ст. Паперова його 

версія поповнює шерег обернених словників, у яких унаочнено 

граматичну інформацію, що, як відомо, у мовах флективного типу, 

таких, як українська, сконцентрована переважно у фіналях слів. У 

цьому словнику ми опрацювали близько 35 тис. дієслів. Модель 
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