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IMPLEMENTATION OF THE SEMANTIC STRUCTURE
OF THE NOUN ‘VOLUME’ IN TEXT CORPORA
(BASED ON THE TEXTS OF SCIENTIFIC AND TECHNICAL
DISCOURSE)

Summary. This article describes the semantic structure
of the noun 'volume', which appears in the texts referred to
scientific and technical discourse. As the material the three text
corpora of three technical disciplines — “Automation of Ther-
mal Processes,” “Chemical Engineering,” and “Acoustics” —
were compiled. All text corpora are based on the articles from
American and Great Britain scientific journals in relevant tech-
nical fields. Although they are all disciplines of engineering,
they differ significantly in the topics they address. “Automa-
tion of Thermal Processes” and “Chemical Engineering” focus
on production processes, while “Acoustics” focuses on com-
munication equipment and means. This choice was made to
obtain general conclusions, as well as possible stylistic mark-
ers with integral characteristics. The noun 'volume' belongs
to the mid-frequency zones of probabilistic-statistical models
(frequency dictionaries) of these three specialties and is a lex-
eme of the general scientific lexicon. Such units of the general
scientific lexicon are typically found in texts of virtually all
specialties. Indeed, we also find them in the texts of the three
selected specialties. According to many theoretical linguists,
lexical units found in technical texts significantly reduce their
semantic structure. Based on an experiment with the noun 'vol-
ume,' it was determined that of the ten definitions of semantic
structure recorded in Webster's Standard Dictionary, only five
were used, which significantly supports this view. However,
a lexical-semantic variant not represented in Webster's was
also found in the specialized texts. Thus, along with a signifi-
cant narrowing of the semantic structure of the noun 'volume,'
its transformation and some possible expansion are observed.
In terms of the hierarchy of definition presentation in the stan-
dard dictionary and its reflection in texts, this point also vio-
lates the order established by Webster's Dictionary: lexical-se-
mantic variants are not found in texts with the corresponding
hierarchy.

Key words: frequency of use, probabilistic-statistical mod-
el, definition, standard dictionary, lexical-semantic variant.

Statement of problem. Literature review. Until recently,
linguistic phenomena reflected in the language system (language-
in-system) and speech (language-in-action) were considered
completely different objects in linguistics, practically unrelated.

Therefore, at the end of the last century, a sharp division was
observed between scholars studying linguistic phenomena based on
lexicographic resources and professionals focusing exclusively on
speech objects functioning in textual bodies.

However, researchers now prefer to approach linguistic objects
from a dichotomous perspective, i.e., a combination of means
that simultaneously describe linguistic and speech phenomena.
This approach allows linguists to conduct a comparative analysis
of the elements of the language and speech systems in their work.
Similar studies have already been carried out both from a grammatical
perspective [1], [2] and in terms of describing the complex semantic
structure of words with many lexical and semantic components [3],
[4].

Furthermore, the availability of statistical tools, which are
widely used in modern research, in turn facilitates the identifica-
tion of key frequency characteristics that determine the quantitative
parameters of texts of various types [5]. At the same time, statisti-
cal approaches that provide a complete picture of the functioning
of a given linguistic object can at least approximately (and perhaps
even more accurately) determine the main trends in linguistic sys-
tem change [6], [7], [8].

The authors of this paper are consistent adherents of the dichot-
omous method for studying linguistic phenomena recorded in
standard dictionaries and embodied in texts. As previously stated,
this approach allows not only to record linguistic objects in texts
and present their description as a semantic structure using standard
dictionaries but also to determine the possible influence of speech
elements on the language system as a whole.

Goal of the article. The purpose of this article is to examine
the semantic structure of the noun 'volume' and identify all lexi-
cal-semantic variants that correspond to elements of this structure
and are found in text corpora from the three technical specialties.

Basic material. The study was performed using text corpora
of three disciplines within the scientific and technical discourse:
“Automation of Thermal Processes” (ATP), “Chemical Engineer-
ing” (CE), and “Acoustics” (Ac). The total quantity of three corpora
is 600,000 tokens, making the data obtained from the analysis com-
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pletely representative. The texts were taken from English and Amer-
ican scientific journals in these technical areas: “Power,” “Power
Engineering,” and “Process Engineering” for the ATP discipline;
“IEEE International Conference on Acoustics, Speech, and Signal
Processing”; “The Journal of the Acoustical Society of America,”
“Acoustics Letters,” and “Journal of the Audio Engineering Soci-
ety,” and “Acustica,” for “Acoustics” and “Chemical Engineering”
for the CE discipline.

The main methods used in the analysis were the following: con-
textual analysis; use of the Webster standard dictionary to compare
definitions recorded in the dictionary and lexical-semantic variants
implemented in the text corpora; a survey of experts-specialists
in these fields of technology; statistical methods for calculating
the frequency of occurrence of a particular text unit, etc. In addition
to the Webster standard dictionary, industry dictionaries containing
terminological meanings of words were used.

In the previous articles [1], [2] describing the implementation
of semantic structure of the words found in the texts and functioning
with high frequency of occurrence as an object. But in this paper,
it was decided to examine lexical units that occur in the texts with
the lowest frequency. The following considerations have motivated
this choice. The most frequent words with high occurrence value
in the texts (‘system, unit, temperature’, etc.) covered virtually
the entire entry for these words presented in the standard dictionary.
This allowed us to draw the corresponding positive conclusions that
the narrowing of semantic structure in technical text corpora did not
occur, as many linguists had predicted.

This study analyzes the lowest-frequency words, allowing us
to determine what portion of the semantic structure, that is, how
many definitions that are present in the standard dictionary are met
in the text corpora under study in the form of lexical-semantic vari-
ants. The noun 'volume' will be used as an example.

The noun 'volume' has the following frequency values in
the text corpora studied: ATP (F = 34), CE (F = 180), and Ac (F =
43).

A summary list of definitions in modern English is copied
from Webster’s Standard Dictionary [9]. The list consists of 10
definitions:

1: the degree of loudness or the intensity of a sound

also: loudness

2: the amount of space occupied by a three-dimensional object
as measured in cubic units (such as quarts or liters): cubic capacity

see Metric System Table, Weights and Measures Table

3a(1): amount, also: bulk, mass

(2): a considerable quantity

b: the amount of a substance occupying a particular volume

¢: mass or the representation of mass in art or architecture

4a: a series of printed sheets bound typically in book form: book

b: a series of issues of a periodical

c: album sense 1b

5: scroll sense 1a.

An analysis of industry dictionaries data and verification
of the lexical-semantic variants (LSVs) presented therein with
the help of contextual analysis allowed us to identify the lexical-
semantic variants that reflect the semantic structure of the noun
'volume' in the technical text corpora examined.

By comparing these semantic structures, we can conclude that
the dictionary definition “the degree of loudness or the intensity
of a sound” is the etymologically original meaning of this noun.

Let us move on to a direct analysis and see to what extent
the definitions of the word ‘volume’ were implemented in the text
corpora.

(ATP) — first place was taken by LSV1, which corresponds
to the dictionary definition (2): “the amount of space occupied
by a three-dimensional object as measured in cubic units (such as
quarts or liters)”, e.g., Even in drum-type boilers, evaporation rates
are so great relative to the steam drum volume that rapid response
of feed-water flow is essential.

The second most frequently used word is LSV2, which
corresponds to the definitions of Webster's dictionary 3a(1) “amount,
also: bulk, mass”, and 3a(2): “a considerable quantity”, e.g. The
turbo furnace program accurately models radiation heat transfer
through the entire volume including the effects of recirculation
and turbulent flow on pulverized coal combustion kinetics.

LSV3, used in ATP texts, corresponds to definition 3b(2): “the
amount of a substance occupying a particular volume,” e.g., Use
of low-NO burners to retro-fit industrial oil- and gas-fired boilers
is limited, since their larger flame volumes generally require addi-
tional clearances to complete combustion.

Thus, it is obvious that out of the 10 meanings presented in
the dictionary, only 4 meanings are embodied in the texts of the APR
specialty, which correspond to the thematic problems of this spe-
cialty.

CE Specialty: First in the frequency hierarchy of words func-
tioning in the texts on chemical engineering is LSV1, which corre-
sponds to definitions 3a(1) “amount, also: bulk, mass” and 3a(2):
a considerable quantity, e.g. ... where T'is absolute temperature, Ma
and Mb are molecular weight, P is total pressure, and Va and Vb
are atomic volumes.

LSV2 corresponds to dictionary definition (2): “the amount
of space occupied by a three-dimensional object as measured in
cubic units (such as quarts or liters)”, e.g., If high pressures (exclud-
ing 50 Ib sq. inch) or large vessel volumes (excluding 5 ft dia.) are
encountered, the other materials may be economically attractive.

LSV3 is not listed in Webster's dictionary entry and has the lex-
ical meaning "load," e.g., 4 centrifugal compressor is basically
a constant-head machine, but with properly designed impellers,
it will more nearly approach the constant-volume characteristics
of a reciprocating compressor.

In the texts of the specialty Ac, LSV1 is the most frequently
used, corresponding to dictionary definitions 3a(1): “amount, also:
bulk, mass” and 3a(2): “a considerable quantity”, e.g., The volume
of turbowater mixture of interest is enclosed in a square area of
length 2 per side and of a unit length in the other dimension.

LSV2 corresponds to dictionary definition (2): “the amount
of space occupied by a three-dimensional object as measured in
cubic units (such as quarts or liters): cubic capacity,” e.g., The fig-
ures of merit per unit volume of several commonly used piezoelec-
tric ceramics for both the 33 and hydrostatic modes are listed in
Table 1.

And finally, the last lexical-semantic variant, recorded in texts
specializing in “Acoustics,” corresponds to definition (1): “the
degree of loudness or the intensity of a sound,” e.g., The basic theo-
retical approach is that outlined in Westervelt, in which the second-
ary pressure wave is generated by a volume distribution of acoustic
sources whose strength depends on the primary pressure.

From the above, we can conclude that dictionary definitions
3a(1): “amount, also: bulk, mass”, and 3a(2): “a considerable quan-
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tity” largely coincide with the LSVs “mass, magnitude,” “quan-
tity” of the semantic structure of the noun ’volume’ in the texts on
the specialties of ATP, Ce, and Ac, e.g.

For this reason, it was decided that the greatest production in
discharge volume could be affected by raising the cycles of concen-
tration, thereby reducing tower blowdown (LSV in the AHP texts —
‘quantity’).

Since most controls are based on affective volume flow, a lesser
controller response is required with a steeper curve to achieve
the needed change in head (LSV in the texts Ce — 'bulk’).

The total change in the volume of the mixture due to this is Vm
+ V' + Vt (LSV in the texts Ac — 'bulk).

The Webster dictionary’s definition (2) b: “the amount
of a substance occupying a particular volume” largely coincides
with the dictionary definition 3a(1): “amount, also: bulk, mass”.

By applying the method of lexical transformations, the Webster
dictionary’s definitions (2) b and 3a(1) can be reduced, eliminating
unnecessary fragmentation of meanings, to a single definition: “a
considerable quantity of a substance,” which represents an invari-
ant, combining the meanings of (2) b and 3a(1) as variants.

The lexical-semantic variant of the semantic structure
of the noun 'volume', expressed by Webster’s definition (2), as men-
tioned above, correlates largely with the lexical-semantic variant
of the semantic structure of this noun in the texts on acoustics —
“loudness”. The functioning of this lexeme in the texts of this spe-
cialty is explained by the presence of a corresponding concept in
the topic of “Acoustics.” This meaning is not reflected in the texts
of the specialties ATP and CE.

Dictionary definitions (3¢c2), (4a), (4b), (4c), (5) of the noun
‘volume’ according to the Webster dictionary express meanings that
have lexical and syntactic compatibility that is not characteristic
of the specialties of ATP, CE and Ac., and therefore are not realized
in the texts of these specialties.

Thus, it is evident from the presented examples of lexical-se-
mantic variations realized in the texts of three corpora—"Automation
of Thermal Processes,” “Chemical Engineering,” and “Acoustics”,
that of the 10 definitions of the word ‘volume’ recorded in Web-
ster’s Dictionary, only four are used. This demonstrates a significant
reduction in the semantic structure of this word, as confirmed by
many linguists. Linguists-theoreticions, in particular, have insisted
that the subject matter of many specialties simply does not include
many concepts that are incorporated into the semantic structure
of many dictionary units.

However, it’s noteworthy that the “Chemical Engineering”
corpus contains a lexical-semantic variant that is not present
in the semantic structure of the word ‘volume’ in the Webster
dictionary entry. It has the lexical meaning ‘load’ (4 centrif-
ugal compressor is basically a constant-head machine, but
with properly designed impellers, it will more nearly approach
the constant-volume characteristics of the reciprocating com-
pressor).

Conclusions. A lexical transformation analysis of Webster's
Dictionary and specialized dictionaries, coupled with contextual
analysis carried out in the text corpora of three specialties, leads to
the following conclusions.

1. In the text corpora for specialties related to scientific
and technical discourse, a significant narrowing of the semantic
structure of the noun ‘volume’ is observed. This semantic structure
in all three text corpora is represented by only 4-5 LSVs.
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The reason for such a significant narrowing of the semantic
structure, which is represented by the lexical-semantic variants
realized in the texts, may be the low frequency of occurrence
of the noun ‘volume’.

2. Of the ten definitions that make up the semantic structure
of the noun 'volume' according to Webster's Dictionary, five are rel-
evant in the texts for the specialties ATP, CE, and Ac, and one more
in the texts on “Acoustics,” namely:

VOLUME (1): “the degree of loudness or the intensity
of a sound”

VOLUNE (2) “the amount of space occupied by a three-dimen-
sional object as measured in cubic units (such as quarts or liters)”

VOLUME (2) b: “the amount of a substance occupying a par-
ticular volume”

VOLUME 3a(1) “amount, also: bulk, mass”

VOLUME 3a(2) “a considerable quantity”

3. Along with the significant narrowing of the semantic struc-
ture presented in the texts of the specialties under consideration,
there is a phenomenon not anticipated by theoretical linguists:
the realization of a LSV that is not recorded in the Webster dictio-
nary entry for the noun ‘volume.” In the CE text corpus, this noun
has the lexical meaning “load,” which is absent in the semantic
structure of the word ‘volume.’

4. The hierarchy of LSVs implemented in the texts does not
coincide in hierarchy with the semantic structure of the noun ‘vol-
ume’ recorded in the standard Webster dictionary.

As already mentioned, the first definition in the dictionary
entry for ‘volume’ is its etymologically original meaning. However,
according to the specific subject matter of scientific and technical
objects, as was taken into account in the technical texts presented in
the specialties “Automation of Thermal Processes” and “Chemical
Engineering,” this dictionary entry cannot be used. However, in
the texts on acoustics, which consider phenomena associated with
increasing or decreasing noise level values, the use of LSV, which
coincides with the definition “the degree of loudness or the intensity
of a sound,” is entirely appropriate.
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Hanenxo JI., Jlucyn B. Peanizamisi cemanTmuHOI
CTPYKTYpH iMeHHHKA ‘volume’ y TeKCTOBUX Kopmycax (Ha
MaTepiaJjii TEeKCTiB HAYyKOBO-TEXHIYHOTO JUCKYPCY)

AHoTamisi. Y [iff CcTarTi OMUCYEThCS CEMaHTHYHA
CTPYKTypa  aHIIMCHKOrO  IMEHHHKa  ‘volume’,  sIKHii
3yCTPIYa€THCSI B TEKCTAX, IO CTOCYIOTHCSI HAYKOBO-TEXHIYHOTO
IucKypey. Sk Marepian Oylo CKJIQICHO TPH TEKCTOBI
KOPILYCH 3 TPbOX TEXHIYHMX JUCHMILUIH — «ABTOMATH3ALLisI
TEIUIOBUX  MPOIECiBY»,  «XiMiuHE  MAaIIMHOOYIyBaHHS
Ta «AKYCTHKa». YCi TEKCTOBI KOpIycH 0a3yloThcsi Ha
CTaTTsIX 3 aMEPUKAHCBKUX Ta OpUTAHCHKHX HAYKOBHX
JKYPHAJIB Y BIJIMOBITHUX TEXHIYHUX Taly3sX. Xo4a BCi BOHH
€ IKEHePHUMH JHCIMIUTIHAMH, BOHU CYTTEBO BiJPi3HIIOTHCS
32 TeMaMH, SKi BOHH pO3ILIIAI0Th. «ABTOMATH3ALlis
TEIUIOBHX TIpoleciBy Ta «XiMidyHEe MAaIIUHOOYIyBaHHS
30Cepe/KeHI Ha BUPOOHMYMX MPOIECax, TOMI SIK « AKYCTHKa»
30Cepe/keHa Ha KOMYHIKaIlliiiHOMY oOliaHaHHI Ta 3ac00ax.
Ileéi BuGip Oyno 3poONEHO s OTPUMAHHS 3arajlbHUX
BHCHOBKIB, a TaKO)X MOXJIMBHX CTHJIICTHYHHX MapKepiB
3 IHTETpPAIbHUMH  XapakKTEePUCTHKaMH.  AHDIACHKHI

iIMECHHHMK ‘volume’ HaJeXHTh 10 CEPEAHbOYACTOTHHX 30H
HWMOBIPHICHO-CTATUCTUYHUX MOJICNICH (YACTOTHUX CIIOBHHKIB)
LUX TPHOX CIICIIAILHOCTEH 1 € JICKCEMOI 3arajibHOHAYyKOBOI
nekcuky. Taki OfMHMIN 3araJbHOHAYKOBOI JICKCUKH 3a3BUYAi
3yCTPIUAlOThCsS B TEKCTaX MPAKTUYHO BCIX CICI[IAIbHOCTEH.
JIificHO, MM TaKOXX 3HAXOAWMO IX B TEKCTaX TPhOX BHOpPAHUX
cremiagbHOCTe. Ha qymMKy Gararbox JIiHTBICTIB-TEOPETHKIB,
JICKCHYHI OJUHHII, [0 3yCTPIYarOThCsl B TEXHIYHHX TEKCTaX,
3HAYHO 3HIKYIOTh CBOIO CEMAaHTHYHY CTPYKTypy. Ha ocHOBI
CKCTIICPUMEHTY 3 IMEHHHKOM ‘volume’ OyJ0 BCTaHOBJICHO,
IO 3 JIECATH BU3HAUCHb CEMAHTHYHOI CTPYKTYpPH, 3alIUCAHUX
y HopmarusHomy ciioBHHKYy BeGctepa, Oyno BHKOPHUCTAHO
JIMLIE T SITh, [0 CYTTEBO MIATBEPIUKYE IO TOUKY 30py. OmHaK
y CICIiaTi30BaHUX TEKCTax OYyJIO0 BHUSBJICHO TAKOX JICKCHKO-
CCMAHTUYHUI BapiaHT, HE MPEACTABICHUA Y CJIOBHHUKY
Webster. Takum YHWHOM, TOpsJ 31 3HAUHUM 3BY)KCHHSIM
CEMaHTUYHOI CTPYKTYPH IMEHHHKA ‘volume’, CriocTepiraeThes
i (ceMaHTH4YHOI CTPYKTypu) TpaHcdopmailis Ta JesiKe
MOXKITUBE PO3LIMPCHHS. 3 TOUKHU 30Dy i€papXii npeicTaBICcHHS
BHU3HAUCHb Y HOPMATUBHOMY CIIOBHHKY Ta ii BiOOpakeHHS
B TEKCTAaX, [l IYHKT TAKOX MOPYIIY€E MOPSIOK, BCTAHOBICHHUH
cioBHUKOM ~Webster:  JICKCHKO-CEMaHTHYHI BapiaHTH HE
3yCTpIYarOThCs B TEKCTaX 3 BIAMOBIIHOO i€papXi€ero.

KiirouoBi cioBa: 4acTora BUKOPHCTAHHS, WMOBIPHICHO-
CTaTHCTHYHA MOJENb, BU3HAYCHHS, HOPMAaTHUBHUII CIIOBHUK,
JIEKCUKO-CEMAaHTUYHHI BapiaHT.
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