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SEQUENCE OF PROCEDURES FOR OBTAINING  
THE RELIABLE RESULTS IN DETERMINING  

THE STATISTICAL CHARACTERISTICS OF LINGUISTIC OBJECTS
Summary. The paper presents the possible order 

of analyzing the statistical characteristics of a linguistic 
unit functioning in text corpus. As an object, a statistical 
characteristic of productivity of creating the new words 
with the help of derivative elements adding to noun rooting 
morphemes has been considered. The materials for analysis are 
the text corpora of three engineering specialties referring to 
scientific and technical discourse – “Chemical engineering”, 
“Automotive engineering” and “Electrical Engineering”. They 
were compiled on the basis of scientific article published in 
the journals of corresponding fields: Chemical Engineering 
Progress; Process Engineering; Machinery; Chemical 
and Process Engineering; Automobile Engineering, Auto 
Industry; IEEE Transactions on Power Apparatus and Systems, 
Proceedings of the Institution of Electrical Engineers. The 
sizes of “Chemical engineering” and “Electrical engineering” 
text corpora are 200 thousand tokens, the one of “Automotive 
engineering” is 300 thousand tokens. All the three text corpora 
fields are of different specialties which are not connected to 
each other with their topics. That gives the opportunity to 
get the generalized results that make it possible to take some 
integrating or differentiating characteristics as a stylistic 
marker. The article describes in detail the sequence of necessary 
steps to obtain the reliable data of the productivity of noun root 
morphemes. The methods applied in the process of researching 
are as follows: contextual analysis with the help of which all 
the derivatives were extracted from the texts; statistical methods 
of calculation, which were used in the course of creating 
the probabilistic-statistical models (frequency dictionaries), 
conversion of absolute values into relative ones; method 
of surveying the specialists experienced in the specialties taken 
as the material for compilation of the text corpora, etc. The 
main subjects of the research are the noun root morphemes 
occurring in the texts with the highest magnitude of frequency 
to make the description of the subject of analysis as complete 
and obvious as possible.

Key words: frequency, productivity, value, absolute 
and relative digits, text corpus.

Statement of problem. Literature review. The description 
of the results of research implies a certain sequence that the author 

chooses to present the data obtained in order not only to record new 
knowledge that characterizes the linguistic object but also, perhaps, 
to describe the original methods that help in research and the order 
of their application.

It is traditional now for the authors of studies, who are already 
well acquainted with the theoretical and applied issues of cor-
pus linguistics, to use the methods of contextual analysis in their 
descriptions [1; 2; 3]. However, this does not exclude the analysis 
of dictionary data, i.e. language systems [4]. Since at the current 
level of development of linguistics, scientists have come to the con-
clusion that the study of text corpora separately from the language 
system embodied in dictionaries is not productive, many research-
ers have attempted to combine both types of sources, in which 
they (authors) can determine both the semantic structure of a word 
implemented in the text and possible changes in dictionary defini-
tions influenced by the use of new meanings [5; 6]. If the object 
of research is a linguistic phenomenon functioning in text corpora 
of technical specialties that belong to the scientific and technical 
type of discourse, then quite often experts specializing in any field 
of technology are involved in the research [7].

We can note a number of works devoted to the description 
of statistical parameters, as well as the compilation of probabilis-
tic-statistical models of technical specialties [8; 9; 10]. However, 
none of these works describes in detail the necessary and sequential 
stages of analyzing the statistical characteristics of any text unit.

Therefore, this work contains a feature of novelty.
Goal of the article. The article has the following goal – to 

describe an example of obtaining the reliable results if any statistical 
characteristic is considered. In this article, the object of description 
is the productivity possessed by the analyzed linguistic unit. In our 
case, we took for consideration such a characteristic as the produc-
tivity of root morphemes, on the basis of which nouns were formed.

The study involves text corpora of technical specialties referred 
to scientific and technical discourse, in which the nouns derived 
from root morphemes have been found (nouns having only a root 
morpheme are not analyzed, since they could not express deriva-
tiveness).
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In order for the results to have a sufficient degree of reliabil-
ity, as well as to determine the integral and differential parameters 
of the research object, it was decided to use the text corpus of not 
one specific specialty but three.

Thus the material for the article are the text corpora of three 
different specialties as for their subjects – “Chemical Engineering”, 
“Automotive Engineering” and “Electrical Engineering”. All texts 
were taken from articles in scientific journals of relevant specialties: 
“Chemical Engineering” from Chemical Engineering Progress; 
Process Engineering; Machinery; Chemical and Process Engineer-
ing; for the text corpus of the specialty “Automotive Engineering” 
the journals Automobile Engineering, Auto Industry; for the “Elec-
trical Engineering” corpus, IEEE Transactions on Power Apparatus 
and Systems, Proceedings of the Institution of Electrical Engineers 
were reviewed. The text corpora “Chemical Engineering” and “Elec-
trical Engineering” consist of 200 thousand tokens, the “Automotive 
Engineering” corpus includes 300 thousand tokens.

In addition to obtaining more reliable analysis results, as stated 
in the description of the purpose of the article, the method of using 
not one, but several text corpora in specialties that do not have 
common scientific and technical topics, suggests that such a choice 
can contribute to obtaining the generalized results that will make 
the integral or differential characteristics of root morphemes the dis-
tinctive markers for texts of scientific and technical discourse.

Based on the text corpora, three probabilistic statistical mod-
els (frequency dictionaries) of the mentioned specialties were 
compiled, in which all units were arranged in descending order 
of frequency of use. All of them were conditionally divided into 
frequency zones – high frequencies from the beginning of the list to 
frequency 7, and low frequencies from 7 to 1.

A survey of texts on the automotive industry allowed us to iden-
tify 6936 nouns for analysis; from the chemical engineering text 
corpus 6589 nouns; from texts on electrical engineering 5700 nouns.

Base material. We should note that root morphemes, due to 
their nature, required a completely different type of processing 
and systematization than suffixal or prefixal morphemes already 
described by the authors in other scientific articles [11]. If suffixes 
and prefixes can simply be listed with a mention of the frequency 
of use and at the same time be illustrated with the help of corre-
sponding examples proving their statistical and lexical character-
istics, then for root morphemes located in the center of the word 
and connected with almost all morphological units (suffixes and pre-
fixes), the description has become significantly more complicated.

Another difficulty is that data from frequency dictionaries make 
it possible to represent only the frequency of use of a particular 
lexeme, its position and environment in the frequency list. To deter-
mine productivity much more complex procedures are required and, 
above all, a thorough study of context because word productivity 
is the ability to form the new words, which in our case will help 
determine the number of them (new words) formed by adding suf-
fixes and prefixes, as well as other linguistic elements, to the root 
morpheme.

The procedure for determining productivity contains the fol-
lowing necessary steps.

The first step is to analyze text corpora to identify the entire 
inventory of root morphemes. In the three corpora, it was found that 
a total of 4520 different root morphemes occur in the nouns of all 
text corpora. Most of them (2576 units) are implemented in lexemes 
of root nouns, while another, smaller part (1944 units) is used in 

lexemes of derived nouns. Since the work is not aimed at studying 
root words, only the roots of derived nouns should be analyzed.

The second step is the procedure for entering each root mor-
pheme into a separate file, where its morphological environment 
is recorded. The morphological environment, as mentioned above, 
is determined by the affixes with which the root morpheme is 
connected, as well as by other root morphemes in the formation 
of complex words. First, the absolute frequency of use of each 
created lexeme is recorded, then the total frequency of all the lex-
emes with a given root morpheme is calculated. The total number 
of formed lexemes allows us to determine in the future the produc-
tivity of the morpheme.

Let us give an example of derived units from one of the most 
frequent root morphemes ‘mix’. The example presents not only 
general quantitative values, but also the number of lexemes located 
in different frequency ranges – with high frequency of occurrence 
(first digit in brackets) and low frequency (second digit in brackets).

1) mix-er, частота F = 131
2) mix-ing F = 108
3) mix-ture F = 96
4) mix-er-settler F = 27
5) back-mix-ing F = 10
6) pre-mix-er F = 3
7) pro-mix-ing F = 2
8) forward-mix-ing F = 1
9) micro-mix-ing F = 1
10) mix-idness F = 1
Thus the total number of words created is 10 (5; 5), and the rep-

etition rate (frequency) is 280 (272; 8).
As can be seen from the example, the root morpheme 'mix' is 

combined with three prefixes (pre-, -pro-, micro-), with four suffixes 
(-er, -ing, -ture, -ness) and is a part of polylexemic words (mixer -set-
tler, back-mixing, forward-mixing). It is quite clear that not all words 
of the substantive nest recorded in the file are formed directly from 
the root morpheme. But the meaning of the root morpheme is “core”, 
determining the unity of these single-root sequences. The presence 
of a list of root morphemes makes it possible to trace the repeti-
tion of such morphemes, functioning in the high-frequency zone, in 
the composition of low-frequency nouns. The given example repre-
sents the following data: the root 'mix' occurs with the same number 
of lexemes (5 units) in both the high-frequency zone and the low-fre-
quency zone. The total frequency of all lexemes is 280 tokens –  
272 units in the high-frequency zone and 8 in the low-frequency zone.

The third step is the transferring of all data on frequency of use 
obtained in the process of quantitative calculations, from absolute 
to relative, and then to percentages, since the text corpus “Auto-
motive” exceeds the other two corpora by 100 thousand tokens. 
The article does not give the calculation procedure itself, but only 
the final results.

Of interest is not only the natural equalization of all data 
and reducing them to one type of value in order to obtain objec-
tive calculation results, but also a comparative analysis of absolute 
and relative values, which can help to better understand linguistic 
processes from a statistical point of view.

The fourth step is to present the results of the text research. Here it 
is advisable to indicate the following facts: 1) the number of root mor-
phemes found in the texts of three specialties; 2) the number of lexemes 
formed on the basis of root morphemes; 3) the frequency with which 
lexemes with root morphemes are used, i.e. their repeatability.
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In the high-frequency zone of three frequency dictionaries,  
685 different roots were recorded, on the basis of which derivative 
nouns were formed. However, here it is advisable to take into account 
all productivity phenomena that occur in text corpora, so when mak-
ing calculations it is better to also use the units recorded in the low 
frequency zone. The number of root morphemes in each list, their 
productivity and repeatability can be represented as follows.

of their scientific articles. That is, the same root is the “core” for 
many derived lexemes.

And finally, the fifth step can be an example in which the results 
of the analysis of the most successful linguistic units in terms 
of their statistical characteristics are presented. In our case it 
is a description of the most productive root morphemes, as well 
as their frequency (repetition) values. The results of calculating 
the productivity and frequency of use of morphemes show that there 
are very few productive morphemes of this type in the text corpora 
under study. Thus, in the automotive corpus, only three productive 
morphemes are registered – ‘act’, ‘form’, ‘press’. Each of them 
is the part of seven lexemes. For example, the root 'act' is used in 
the following lexemes: 'action', 'reactor', 'activity', 'actuator', 'reac-
tion', 'double-acting', 'actuation'. In electrical engineering texts, 
only one productive root morpheme was found – 'form', which 
creates eight lexemes, for example, 'form', transformer', 'autotrans-
former', 'performance', 'information', 'deformation', 'formation', 
'transformation'. The presence of such a large number of deriva-
tives for one single morpheme fully confirms the conclusions made 
above regarding the saving of linguistic means by the authors when 
describing new developments in texts on electrical engineering. No 
productive root morphemes were found in chemical engineering 
texts.

We should note that all productive root morphemes are used in 
texts with high frequency which demonstrates the direct depend-
ence of this statistical characteristic on the frequency of use.

Conclusions. From all of the above, the following conclusions 
can be drawn.

1. To analyze any linguistic phenomenon found in texts of any 
type of discourse, one should use not one text corpus, but several. 
The presence of several text corpora allows us to determine the gen-
eral integral and differential characteristics of the object under 
study. Thus, in this article, the compilation of three text corpora 
based on texts in specialties that have different scientific topics 
made it possible to generalize the results obtained.

2. The research has shown that dividing the resulting probabil-
istic statistical models (frequency dictionaries) into high-frequency 
and low-frequency zones helps to obtain more accurate results, 
since the low frequency of occurrence of lexemes demonstrates 
the minimal probability of their use in texts.

3. To obtain results that are reliable from a statistical point 
of view, it is necessary to use text corpora of the same volume for 
analysis, or use relative values for further calculations, or present 
the final results of quantitative calculations in percentages. The lat-
ter is the most appropriate to show the distribution of values taking 
into account different sizes of text corpora.

4. When presenting analysis data in which the object of study 
is a very specific issue of linguistics, it is advisable to use all units 
of texts, i.e. operating both in the high-frequency zone and in 
the low-frequency zone.

5. As examples, it is best to use lexical objects in which statis-
tical characteristics have the largest values. In this case, the idea 
of these objects will be the most complete.
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Неврева М., Дуванська І., Мікешова Г.  
Послідовність процедур для отримання надійних 
результатів визначення статистичних характеристик 
лінгвістичних об’єктів

Анотація. Стаття представляє можливу послідовність 
процесу аналізу статистичних характеристик лінгвістичної 
одиниці, яка функціонує в текстовому корпусі. В якості об’єкта 
розглянуто статистичну характеристику продуктивності 
творення нових слів за допомогою дерівційних 
елементів, що додаються до кореневих морфем іменника. 
Матеріалом для аналізу є текстові корпуси трьох технічних 
спеціальностей, що відносяться до науково-технічного 
дискурсу – «Хімічне машинобудування», «Автомобільна 
техніка» та «Електротехніка». Вони складені на основі 
наукових статей, опублікованих у журналах відповідних 
галузей: Chemical Engineering Progress; Process Engineering; 
Machinery; Chemical and Process Engineering; Automobile 
Engineering, Auto Industry; IEEE Transactions on Power Apparatus 
and Systems, Proceedings of the Institution of Electrical Engineers. 
Розміри текстових корпусів «Хімічне машинобудування» 
та «Електротехніка» – 200 тис. слововживань, «Автомобільна 
техніка» – 300 тис. слововживань. Усі три області текстових 
корпусів мають різні спеціальності, не пов’язані між собою 
своєю тематикою. Це дає можливість отримати узагальнені 
результати, які дають змогу взяти за стилістичний маркер ту 
чи іншу інтегруючу чи диференційну ознаку. У статті детально 
описано послідовність необхідних кроків для отримання 
достовірних даних про продуктивність кореневих морфем 
іменника. У процесі дослідження застосовані такі методи: 
контекстний аналіз, за допомогою якого з текстів виділено всі 
похідні; статистичні методи розрахунку, які використовувалися 
при створенні ймовірнісно-статистичних моделей (частотних 
словників), переведення абсолютних величин у відносні; метод 
опитування досвідчених фахівців спеціальностей, взятих за 
матеріал для складання корпусів текстів тощо. Основним 
об’єктом дослідження є кореневі морфеми іменників, що 
зустрічаються в текстах з найбільшою частотністю для опису 
предмета, щоб результати аналізу біли якомога повнішими 
і очевиднішими.

Ключові слова: частота, продуктивність, значення 
(математичне), абсолютні та відносні частоти, текстовий 
корпус.


