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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.

Assurvey 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
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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, gactora F = 131

2) mix-ing F =108
) mix-ture F =96
) mix-er-settler F =27
) back-mix-ing F =10
) pre-mix-er F =3
) pro-mix-ing F =2
) 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.

Table 1
Root morphemes in the texts corpora and their (morphemes)
percentage
Quantity
Text Root The number of different | Frequency of use
corpora | morphemes lexemes with root of lexemes with root
(%) morphemes (%) morphemes (%)
Chemical 353
engineering | (0,17-0,18%) 486 (0,24%) 30980 (15-16%)
Automotive | 401 (0,13%) 599 (0,20%) 47189 (16%)
Electrical
enginecring 348 (0,17%) 471(0,23-0,24%) 37452 (19%)

The calculations performed demonstrate that the share of root
morphemes (in percentage terms) in the texts of the three spe-
cialties is almost the same in the text corpora “Chemical Engineer-
ing” and “Electrical Engineering” and somewhat less in the texts
of the specialty “Automotive Engineering”. Quantitative values for
lexemes with root morphemes are repeated again in the specialties
“Chemical Engineering” and “Electrical Engineering”, and again
somewhat less in the automotive industry texts (0.20%). That is,
the calculated productivity of root morphemes in texts on chemical
engineering and electrical engineering is the same, but in texts on
automotive engineering it decreases by 0.004%.

And, finally, the frequency (repetition) of the use of lexemes
with root morphemes is almost the same in quantitative terms in
the “Chemical Engineering” and “Electrical Engineering” corpora.
Then, for explanation, we can take absolute frequencies to clearly
show the contradictory processes occurring in the linguistic phe-
nomenon being described. So, if we take absolute frequencies, then
in the “Automotive Engineering” corpus the frequency of use of lex-
emes with root morphemes exceeds, for example, by 17,000 units
the number of lexemes with root morphemes, which is recorded in
the “Chemical Engineering” corpus, and by 10,000 units the value
that is presented for electrical engineering. And this is understanda-
ble, since the text corpus of the specialty “Automotive Engineering”
itself has 100 thousand more tokens than the other two corpora.

However, the percentages (relative values) provide com-
pletely unexpected data: the frequencies of use of lexemes with
root morphemes are almost the same in the specialties “Chemical
Engineering” and “Automotive Engineering”, although the values
of the absolute frequencies, as already mentioned, are completely
different. The relative magnitude of the functioning of root mor-
phemes in the texts of the specialty “Electrical Engineering” is
the highest.

Such a high occurrence of lexemes with root morphemes
in the texts of the specialty “Electrical Engineering” indicates
that the authors of new objects, inventions and developments
described in the texts are trying to preserve the already available
nomenclature of linguistic means, which are expressed, including
in root morphemes, and not to introduce the new ones that are
still practically unused, which may not be entirely clear to readers

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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AHortanisi. CTaTT NpPEACTaBIsIE MOMJIMBY IOCHIIOBHICTH
HPOLECY aHAJI3Y CTATUCTHYHMX XapaKTePUCTHUK JHHIBICTHYHOL
OZIMHMLL], 5IKA (PYHKIIIOHYE B TEKCTOBOMY Kopityci. B sikocTi 00’ekTa
PO3IISIHYTO ~ CTATUCTUYHY — XapaKTEPUCTHKY IPOTYKTUBHOCTI
TBOPEHHs  HOBHX CIIB 33  JIOIOMOIOIO  JepiBLiMHMX
€JIEMEHTIB, 110 JONAIOThCS 10 KOPEHEBUX MOp(heM IMEHHHUKA.
Marepianom Ui aHaI3y € TEKCTOBI KOPIYCH TPbOX TEXHIYHHX
CHeLaIbHOCTEH, IO BIOHOCATBCS JO  HAYKOBO-TEXHIYHOTO
JUCKYpcy — «XiMiuHe MAalIMHOOYILYBaHHD), «ABTOMOOLIbHA
TexHika» Ta «EnekrporexHikay. BoHHM CKiajeHi Ha OCHOBI
HAayKOBUX CTaTel, OMyOMKOBaHMX Yy >KypHAJaX BiIIOBIIHUX
ranmyseil: 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.
Po3mipu TekcToBHX KOpIYCIB «XiMiUHE MAIIMHOOYTYBAHHSD
ta «EnexrporexHika» — 200 THC. CIIOBOBKHBaHb, «ABTOMOOLIEHA
TexHika» — 300 TUC. CIOBOBKUBAHb. YCi TpU 00NACTi TEKCTOBHX
KOpITyCIB MalOTh Pi3Hi CIELIaJbHOCTI, He IIOB’s3aHI MDK CO0O0I0
CBOEIO TeMaTHKolo. Lle 1ae MOXIIMBICTH OTpUMATH y3arajbHEHi
Ppe3ysbTaTy, SIKi Jal0Th 3MOTY B3SITH 32 CTIJIICTHYHUNA MapKep Ty
Yy {HITY iHTErpyrouy uu AudepeHiiiHy 03HaKy. Y CTarTi AeTalbHO
OIHCAHO TIOCHIOBHICT HEOOXIOHMX KpOKIB ISl OTPHMAHHS
JOCTOBIPHUX JaHMX IIPO NPOLYKTHBHICTH KOPEHEBHX MopdheM
IMEHHHKA. Y TIpOIEeCi JOCII/PKEHHS 3aCTOCOBAHI TaKi METOJH:
KOHTEKCTHHI aHaJTi3, 3a IOMOMOTOIO SIKOTO 3 TEKCTIB BUJILICHO BCi
TOX1/Hi; CTAaTUCTUYHI METOAH PO3PAXYHKY, SIKi BUKOPHCTOBYBAJIUCS
HPH CTBOPEHHI HMOBIPHICHO-CTATUCTUYHUX MOJENEeH (YacTOTHHX
CIIOBHHKIB), IEPEBE/ICHHs1 a0COIFOTHUX BEJTMYMH Y BI/THOCHI; METOJT
ONUTYBaHHS JIOCBiqUeHNX (haxiBLIB CIELiaTbHOCTEH, B3SITHX 32
Marepian Juis CKJIafaHHs KOpPIyciB TeKCTiB Tomo. OCHOBHUM
00’€KTOM JIOCITI/DKCHHSI € KOpeHeBI MopdeMu IMEHHHKIB, ILO
3yCTPIYAKOTHCSI B TEKCTAX 3 HAHOUIBILIOK YaCTOTHICTIO JUIS OITUCY
npeaMeTa, mod pe3ylbTaTd aHaiizy OlmM SKOMOra MOBHIIIMMU
1 OUEBHAHIIIIVIMHL.

KurouoBi cioBa: 4actora, NMpONYKTUBHICTh, 3HAYCHHS
(MaremaTnyHe), aOCOJTIOTHI Ta BIJTHOCHI 4aCTOTH, TEKCTOBHN
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