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MODELS OF SYNTACTIC AND LEXICAL COMPATIBILITY
OF LEXICAL-SEMANTIC VARIANTS OF THE NOUN “UNIT” IN SCIENTIFIC
AND TECHNICAL DISCOURSE TEXTS (THE TECHNICAL AREA
“AUTOMATION OF HEAT AND POWER PROCESSES”)

The article deals with the issue of implementation of the models of lexical and syntactic compatibility in which lexical-
semantic variants of the noun “unit” are actually embodied during its functioning in the analyzed texts. (The analysis of
realization of the semantic structure of the noun “unit” in texts was presented in the previous study published earlier).
The following characteristics of the compatibility models were determined: the percentage of different models in the
implementation of LSVs of the noun “unit” in AHPP texts, parts of speech with which the unit noun is combined when
syntactic compatibility is implemented; thematic groups of parts of speech, combined with the noun “unit” in the formation
of lexical compatibility. As a material the text corpus of the field “Automation of Heat and Power Processes” (AHPP)
referred to scientific and technical discourse was used. The noun “unit” belongs to a high-frequency zone of the created
probabilistic and statistical model (frequency vocabulary) of specialty AHPP since the absolute frequency of occurrence
of “unit” is 670 tokens. The analysis demonstrates that from all definitions of the noun “unit” fixed in the normative
Webster s dictionary in the AHPP text corpus only the first two definitions were used with rather high frequency — LSV1
(46.5% of all occurrences of this word found in the AHPP text corpus) and LSV2 (18.3% of all occurrences of this word
in the AHPP text corpus). Other seven definitions were used in texts incidentally, very seldom. The analysis of syntactic
compatibility shows that the total of models of compatibility of the noun “unit” makes up 5 units in both LSVs. The most
frequent models of compatibility turned out to be: LSV1 in AN model (36.1% of all models used with this meaning) and
NN (23.3% of all models with LSV1), in LSV2 also the AN models (46.4% of all LSV2 models) and NN (13.0% of the total
of LSV2 models). The results of the study of lexical compatibility show that the noun “unit” both in LSV1 and LSV2 has
quite broad combinative possibilities.

Key words: frequency, semantic shade, probabilistic-statistical model, meaning, thematic group, dictionary definition.
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MOJIEJII CHHTAKCUYHOI TA JEKCUYHOI CYMICHOCTI
JEKCUKO-CEMAHTUYHUX BAPIAHTIB IMEHHHUKA “UNIT?”
Y TEKCTAX HAYKOBO-TEXHIYHOT'O JUCKYPCY (TEXHIYHA I'AJTY3b
«ABTOMATHM3ANIIA TEINMIOEHEPTETHYHUX ITPOIIECIB»)

Y cmammi pozensanymo numanus peanizayii mooeneti 1eKCUYHOI ma CUHMAKCUYHOI CYMICHOCTI, 8 AKUX JIeKCUKO-Ce-
manumuyuni eapianmu (JICB) imennuka “unit” gpakmuuno emineni nio 4ac 1020 QyHKYIOHY8aAHHs 6 AHANI306AHUX MEK-
cmax. (Ananiz peanizayii cemanmuunoi cmpykmypu imennuxa “unit” y mexkcmax 6y6 npedcmagieHuil y nonepeoHboMy
0ociocenHi, onyonikosanomy pariuie). Bynu eusnayeni maki Xxapaxmepucmuxy mMooeneil CyMiCHOCMI: NpoyeHmHue Cnig-
gioHOUWeHHA pi3HUX MoOdenell y pasi peanizayii JICB imennuka “unit” y mexcmax, 4acmunu Mosu, 3 AKUMU NOEOHYEMb-
cs yell IMEeHHUK y pa3i peanizayii CUHMAKCUUHOT CYMICHOCE, MeMAMuyHi 2pynu YaCmut MOBU, NOEOHAHT 3 IMEHHUKOM
“unit” y pasi ¢popmyeanns nexcuunoi cymichocmi. Ax mamepian 6yno eukopucmano mekcmosull Kopnyc 2anysi «Ae-
momamu3zayis meniosux ma exepeemudnux npoyeciey (ATI), sionecenuti 00 HaYKOBO-MeEXHIUHO20 OUCKypcy. Imennux
“unit” Hanex’cumsv 00 BUCOKOHACHMOMHOL 30HU CMBOPEHOI IMOBIPHICHO-CMAMUCTNUYHOL MO0 (YACMOMHO20 CIOBHUKA)
cneyianonocmi ATII, ockineku abcorromua yacmoma 3ycmpivanbHocmi imeHnuxa “unit” cmanosums 670 nexcem. Ananiz
0eMOHCMPYE, WO 3 YCIX BU3HAYeHb iMeHHUKa “‘unit”, 3aikcosanux y HOpMamusHoMy cl08HUKY Bebcmepa 6 mexkcmogo-
my xopnyci ATII, 6ynu suxopucmani auwie nepuii 08a U3HAYEHHA 3 0ocums 8ucokoio yacmomoio — JICBI (46,5% ycix
BUKOPUCMAHD Yb020 €106, 3HatioeHux y mexcmogomy kopnyci ATII) ma JICB2 (18,3% ycix suxopucmans yb0o2o ciosa
6 mexcmogomy xopnyci ATII). Inwi cim eusnauenv Oynu GUKOPUCMAHL 6 MeKcmax Oyxce pioko. AHani3 CUHMAKCUYHOL
CYMICHOCMI NOKA3YE, WO 3a2abHA KibKICMb MoOenell cymicHocmi imennuka “unit” cmanoeums 5 moodeneti ¢ 0oox JICB.
Haituacmiwumu mooenamu cymicnocmi susgunucy: JICBI y mooeni AN «npuxmemnux + imennux» (36,1% ecix mode-
Jetl, Wo BUKOPUCTNOBYIOMbCA 3 Yum 3HauenHam) ma NN «imennux + imennuxy (23,3% ecix mooeneu 3 JICBI1); y JICB2
maxooic AN-mooeni (46,4% ecix modeneu JICB2) ma NN (13,0% 6i0 3aeanvnoi kinekocmi mooeneu JICB2). Pe3ynomamu
00Cni0dCen s TeKCUUHOI cymicHocmi nokazytoms, wo imennux “unit” ax y JICBI, max i ¢ JICB2 mae docums wupoxi
KOMOTHAYIUHT MOXCIUBOCTIL.

Knrouosi cnosa: uwacmoma, cemanmuynuil 6i0MIHOK, IMOBIPHICHO-CMAMUCTUYHA MOOEb, 3HAYEHHS, MeMamuyHd
2pyna, Clo8HUK08a Oe@iHiyisl.

Analysis of Publications and Problem State-
ment.

The analysis of compatibility is an important
part of researches when developing the problems
connected with a dichotomy “language — speech”
as it reflects the speech embodiment of this or that
lexical-semantic variant (LSV). In this case the lan-
guage acts as a potential, and the speech functions
as implementation of its (language) potential capacity
(Anmonn, 1964). A semantic structure of a word is
a set of lexical-semantic variants, which are fixed in
lexicographic resources of the language, and at the
same time it is presented as a complex of models of
compatibility which are reflected in the text (speech).

The issue of compatibility is one of the most dif-
ficult and simultaneously the most perspective prob-
lems of linguistics. The main complexity is that the

way of implementation of different types of lexi-
cal-semantic variants in speech can be identified on
the basis of a context only, i.e. in a concrete speech
environment (MemaukoBa, 1974). It is in this case
that the certain speech characteristics coded in con-
crete models of compatibility come to light in a word
which enters into lexical-semantic and grammatical
links with the other words in the speech.

The compatibility in linguistics was considered
in many aspects, firstly, in applied aspects to compile
the various types of word combination dictionaries
(Benson et. al., 1997; Bonkora Ta iH., 1971; Hidekel
et. al., 2004; Melnikova, 2000; The Course of the
English Language), secondly, in theoretical aspect,
with an entry into such a combined branch of modern
linguistics and computer sciences as machine trans-
lation (Bobokhodzhayeva, 2000; Dantsevich et. al.,
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2012; Grosheva, 2004; Kitsey, 2008) since the results
of the analysis of different types of discourses were
presented. It should be noted that practically all the
mentioned works included such a component as sta-
tistical calculations of functioning the grammatical
and lexical phenomena analyzed by the researchers.

The goal, material and methods of the study.

Earlier, in one of the published papers the issue
was examined to what extent the semantic structure
of the noun “unit” is realized in the texts of scientific
and technical discourse (Pochtaruk et. al., 2018). The
purpose of the given article is as follows: to describe
the models of lexical and syntactic compatibility in
which LSVs are actually embodied during the func-
tioning of the noun “unit” in the analyzed texts.
Wherein the following characteristics of the com-
patibility models were determined: the percentage
of different models in the implementation of LSVs
of the noun “unit” in AHPP texts; parts of speech
with which the unit noun is combined when syntac-
tic compatibility is implemented; thematic groups
of parts of speech, combined with the noun “unit”
in the formation of lexical compatibility. Thus, this
article is essentially a continuation of the previous
study.

As a material the text corpus “Automation of Heat
and Power Processes” (AHPP) specialty was used as
it was in the paper by G. Ya. Pochtaruk, O. Yu. Zait-
seva. The text corpus was formed on the basis of the
articles of scientific journals of the United Kingdom
and the USA: Power, Power Engineering, Process
Engineering. The total amount of the AHPP text cor-
pus included 200 thousand tokens.

The main methods used to achieve the goal set
in the article are as follows: the contextual analysis
of texts on “Automation of Heat Power Processes”
(AHPP) specialty; method of expert assessment, i.e.
a poll of the experts of this field of engineering who
were taking part in compilation of the text corpus; a
statistical method of calculation of frequency of this
or that model usage, etc.

To describe the models of syntactic and lexical
compatibility, the following standard markers are
used: N — noun; A — adjective; prp — preposition;
Ving — participle [; Ven — participle II; d — numerical,
pronoun.

The research description.

The noun “unit” belongs to a high-frequency zone
of the created probabilistic and statistical model (so
called frequency vocabulary) of specialty AHPP
since the absolute frequency of occurrence of “unit”
is 670 tokens.

In the study all lexical-semantic variants are
stated in accordance with the dictionary definitions
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presented in the normative (Webster’s Third New
International Dictionary, 2002).

The first and the most frequently used LSV
(LSV1) of the noun “unit” is: “first natural num-
ber; number that is the least whole number and is
expressed by the number 1”. So far as 46.5% of all
occurrences of these word that come across in the
AHPP text corpus refer to this meaning the analysis
of its lexical and syntactic compatibility is of con-
siderable interest. So,

— the AN model can be found in the text corpus
very intensively — 36.1% of all models found in this
LSV, e.g. industrial unit, small unit, several units,
cooling unit, an opposed-fired unit;

— the NN model makes up 23.3% of all models
with this LSV, e.g. acceleration units, power units,
display unit generator unit;

— the NprpN model — 10.0%, e.g. operation of
unit, use for units, tests of units, application of units;

—the NV model — 10.0% of all LSV1 models, e.g.
units will give, the unit monitors, the unit controls,
units provide;

—the VingN, NisVen model — 7.1%, e.g. returning
a unit, the unit is shown.

In total these models make up 82% of all
LSV1 models.

It is apparent from the given examples, which are
typical for LSD1 noun “unit” that the main models
of this LSV are substantive and verbal phrases. The
kernel models with a dependent component but in
preposition only turned out to be characteristic for
LSV1 substantive phrases. In this case the dependent
component in preposition is expressed by: a) a noun —
23.3%; b) an adjective — 12.4%; c) a pronoun — 9.5%;
d) verbal forms — 7.6%; e) a numeral — 6.5%.

The fact is frequent enough when in LSV 1 realiza-
tion of the noun “unit” in the considered text corpus
the models of word combinations in which the attrib-
utive elements of “unit” are expressed by compound
words, e.g. dual-thermocouple unit, a 650-MW unit,
iron-selective-electrode unit. Thus, the noun “unit”
LSV1 in the given technical area has broad syntactic
compatibility since it is used with many compatibility
models which are characteristic for “unit”.

The study of lexical compatibility has showed that
the noun “unit” with LSV1 can enter into a combina-
tion with adjectives, nouns and verbal forms having
some concrete semantics:

— with adjectives having: a) estimating seman-
tics, for example, new, modern, complete individual,
b) denoting dimensional and quantitative character-
istics, e.g. small several, large, most; c) with terms
used in various technical areas of knowledge, e.g.
photometric, colorimetric, nuclear,
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— with nouns: a) expressing the name of process,
e.g. acceleration unit, detection unit, blow-down unit;
b) designating devices, units, e.g. display unit, detec-
tor unit, two-furnace unit, multi-burner unit; c) des-
ignating the environment, form, e.g. microwave unit,
mechanical-draft unit, steam unit; d) having proper
names or expressed by an abbreviation, for example,
CTS unit, PBRS unit, FTSS unit, SCR unit, Harring-
ton unit, FTW unit;

—with verbs in different forms: a) designating spe-
cific production processes or maintenance for perfor-
mance of which a certain system is designed, e.g. a
cooling unit, peaking unit, generating unit; b) relating
to a general scientific layer of lexis, e.g. operating
units, remaining units;

— with verbs in different forms used in compound
words: a) designating design features, e.g. mixed-bed
unit, free-standing unit, sophisticated unit; b) denot-
ing the peculiarities of work or maintenance, e.g.
coal-fired unit, oil-fired unit,

Thus, we can draw a conclusion that LSV1 of the
noun “unit” has broad combinative features in the
AHPP technical area.

The LSV2 of the noun “unit” is as follows “a
single thing (as a magnitude or number) that con-
stitutes an undivided”. It has quite high frequency
of usage and makes up 18.3% of all occurrences of
this word in the AHPP text corpus. The noun “unit”
plays a role of a word-substitute in this subject area
when it is necessary to avoid repetition of the term
naming this device. The analysis of phrases with
LSV2 reveals the most frequent implementation of
syntactic compatibility models with this LSV, their
total percentage makes up 81.1% of all its syntactic
phrases. Thus:

— the AN model has a percentage 46.4% of all
LSV2 models, e.g. modern units, each unit, stok-
er-fired unit, larger units;

— the NN model possesses 13.0% out of total of
the LSV2 models, e.g. utility units, a process unit,
air-craft-derivative units;

— VN model, percentage 7.2%, e.g. has kept the
unit;

— NV model, percentage 11.6%, e.g. units start
up, unit provides;

— the dN model — 10.1% of all LSV2 models, e.g.
this unit, any unit, those units.

From the given examples it is obvious that sub-
stantive and verbal phrases are typical for LSV2 of
the noun “unit”. For substantive phrases of the ana-
lyzed LSV kernel models with a dependent compo-
nent generally in preposition are characteristic. At the
same time the last can be expressed by: a) a noun —
13% from all LSV2 models; b) an adjective — 14.5%;
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¢) verbal forms — 17.4%; d) a pronoun — 7.2%; ¢) a
numeral — 7.2%.

A small amount of kernel models of NN and
VenN phrases in which the dependent component is
expressed by a compound word can be found in the
AHPP text corpus in the implementation of LSV2 of
the noun “unit”, e.g. aircraft-derivative units, full-
size units, single-column unit, coal-fired units, stok-
er-fired units, split-range units.

In analyzing the lexical compatibility of LSV2 of
the noun “unit” in the AHPP text corpus it was revealed
that the noun “unit” can enter a combination to adjec-
tives, nouns and concrete verbal forms of a certain
semantics:

— adjectives: a) having estimated semantics, e.g.
modern, older, quitter; b) units indicating a certain
field of activity, e.g. industrial units, nuclear units;

— the nouns designating: a) name of processes, e.g.
utility unit; b) name of properties and features of a
form, e.g. coal unit, single-column unit, full-size unit;

— the verbs in different forms expressing: a) name
of constructional features, e.g. peaking unit; b) fea-
tures of work, operation and maintenance, e.g. coal-
fired units, stoker-fired units, oil-fired units.

Although the research shows that LSV2 of the
noun “unit” has quite broad combinative possibilities
nevertheless they are much more modest in compar-
ison to LSV1 opportunities, and are characterized by
a smaller variety of the semantic shades. The distinc-
tive LSV2 sign is also such characteristic as a dese-
mantization (reduction of semantic structure) which
is observed in the AHPP text corpus where this LSV
is used as a word-substitute, which makes it necessary
to use a wider context for determination of its mean-
ing. The use of LSV2 of the noun “unit” in the given
specialty texts in substituent function follows directly
from its lexical-semantic nature, generalization of its
conceptual basis providing the interchangeability in
the antecedent expressed earlier by any other lexical
unit of this category.

All other LSVs of the noun “unit” are as follows:

LSV3 “number that divides every element of a set
of number”;

LSV4 “determinate quantity (as a length, time,
heat, value or housing) adopted as a standard of
measurement for other quantities of the same kind”;

LSVS5 “fractional part of the width of a printing
character (as 1/18 of ordering Roman capital M) used
in measuring the set of a piece of type and being of
the same width for all types of the same point size and
proportionally wider or narrower for larger or smaller
point size”;

LSV6 “an amount of work used in education in
calculating student credits”;
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LSV7 “an amount of a biologically active agent
to produce a specific result under strictly controlled
conditions”;

LSVS8 “one percent per ton of a fertilizing ingre-
dient”;

LSV9 “single thing or person or group that is a
constituent and isolable member of some inclusive
whole; member of an aggregate that is the least part
to have clearly definable separate existence and that
normally forms a basic element of organization within
the aggregate”.

These LSVs do not find the broad usage in the
AHPP subject area texts, i.e. the frequency of their
occurrence is very low. Therefore here it is difficult to
speak about prevalence of any models of distribution
or semantic groups of the words which are combined
with these LSVs. Nevertheless the authors have made
an attempt to definitely classify those grammatical and
lexical phrases in which LSV3, LSV4, LSVS5, LSV6,
LSV7, LSV8 and LSV9 the noun “unit” are used. The
most characteristic models for these LSVs are AN and
NN indicating the estimated, dimensional and quanti-
tative characteristics or identifying the process, e.g.:

(LSV3) drive units, reel-to-reel units;

(LSV4) microprocessor units, (this) of latter unit,
remote unit;

(LSVY) generating units, natural-circulation unit;

(LSVO6) system unit, all units,;

(LSV7) usable unit, turbidity units;

(LSV8) engineering units;

(LSV9) commercial units.

Conclusions.

All above said allows drawing the following con-
clusions.

1. From all definitions of the noun “unit” recorded
in the normative Webster’s dictionary in the AHPP
text corpus only two definitions were used with rather

...............................................................................

high frequency — LSV1 (46.5% of all occurrences
of this word found in the AHPP text corpus) and
LSV2 (18.3% of all occurrences of this word in the
AHPP text corpus). Other seven definitions were used
in texts incidentally, very seldom.

2. The analysis of syntactic compatibility shows
that the total of models of compatibility of the noun
“unit” makes up 5 units in both LSVs, the most
frequent models of compatibility turned out to
be: LSV1 in AN model (36.1% of all models used
with this meaning) and NN (23.3% of all models
with LSV1); in LSV2 also the AN models (46.4%
of all LSV2 models) and NN (13.0% of the total of
LSV2 models).

3. The results of the study of lexical compatibility
show that the noun “unit” both in LSV1 and LSV2 has
quite broad combinative possibilities. However in the
noun “unit” used with LSV2 they are much more
modest in comparison to LSV1 opportunities, and
they are also characterized by a smaller variety of
semantic shades that perhaps is a consequence of the
fact that LSV2 plays a word-substitute role when it is
necessary to avoid repetition of the term identifying
the device.

4. As for the other seven LSVs which are included
into semantic structure of the noun “unit” according
to the normative Webster’s dictionary the frequency
of their occurrence in the AHPP text corpus is very
insignificant, therefore, we can speak about unrep-
resentative quantitative values of their usage in the
texts that is why they can be negligible.

As the AHPP text corpus is not the only one in
which the noun “unit” was studied it is planned to
consider its functioning in text corpora of other areas
relating to scientific and technical discourse in the
future with the following comparison of the results of
the parallel study carried out.
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