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AI-BASED TEXT ANALYSIS:
STRUCTURAL AND SEMANTIC ASPECT

Summary. The article explores the potential and limitations
of Al-based approaches to automatic text analysis, focusing on
the structural and semantic dimensions of language processing.
In the context of global digitalization, the exponential growth
of textual data demands advanced analytical tools capable
of ensuring efficiency, precision, and adaptability across
multiple domains. Traditional linguistic methods, though
valuable, are increasingly unable to keep pace with the dynamic
information environment, which necessitates the adoption
of artificial intelligence and natural language processing (NLP)
technologies. The study reviews existing Al-driven systems,
including LanguageTool, Grammarly, Turnitin, Linguakit,
Stilus, Delph-in, SDU, and Link Grammar, emphasizing
their ability to support tasks such as morphological,
syntactic, and semantic analysis. While these systems
provide valuable assistance in grammar checking, stylistic
evaluation, and structural parsing, the research demonstrates
that their accuracy remains limited, especially in addressing
complex semantic phenomena such as idioms, metaphorical
constructions, polysemy, and phraseological units.

Assignificant focus is given to the role of language resources
in determining system effectiveness.

The findings highlight that effective Al-driven text
analysis requires not only algorithmic sophistication but also
comprehensive linguistic training resources. Building corpora
and encoding structural, lexical, grammatical, and semantic
patterns are prerequisites for enhancing the reliability
of automatic systems. The research concludes that while
current Al-based tools have achieved remarkable progress in
automating routine linguistic tasks, they still fall short of fully
replicating the complexity of human text comprehension.
Improving their performance depends on resource enrichment,
algorithmic refinement, and the integration of structural-
semantic models. Ultimately, Al-based text analysis represents
a transformative yet evolving field, with the potential
to optimize information processing, support scientific
and educational tasks, and contribute to the creation of a more
structured and accessible digital information environment.

Key words: artificial intelligence, innovative technologies,
English, foreign languages, information literacy, lexical unit,
lexical-semantic fields, digital environment, information
reliability.

Problem Statement. The modern era is characterized by
the rapid development of Al-based technologies in different areas.
With the information ecosystem overflowing with the excessive
amount of information, linguistics is also in need of advanced tools
which would assist in the process of the text analysis as efficiently
as possible. This necessity is particularly acute due to the high level
of the destructurization of the digital information ecosystem caused
by the uncontrolled amount of texts and other data.

However, the existing systems do not work well for a profound
language analysis, particularly in terms of the language struc-
ture and semantics. Automatic text analysis is an important area
of development in artificial intelligence language technologies,
focused on improving the efficiency of processing large volumes
of information. In the context of global digitalization, the volume
of text data requiring systematization, analysis, and concise pres-
entation is growing rapidly.

Traditional approaches to such analysis require significant time
and human resources, which limits their applicability in the context
of highly dynamic information processes. Artificial intelligence,
in particular natural language processing methods, offers tools for
automating these processes, ensuring accuracy, speed and adapt-
ability to different languages and topics.

Automatic text analysis is an important tool for solving cur-
rent scientific and practical problems. Scientific aspects relate to
the development of algorithms capable of taking into account con-
textual semantics, multilingualism and the specifics of texts from
different domains. Practical tasks focus on integrating these algo-
rithms into information systems used in scientific, educational, legal
and other fields. Such technologies contribute to improving the effi-
ciency of data analysis, automating routine tasks, and expanding
the possibilities for working with large amounts of text information.

Theoretical background. Over the last few years the issue
of automatic text analysis has been in the center of the research
works of both national and foreign researchers. In particular,
the underlying concepts of automatic text analysis we can find in
the works of Robert Moore, Kevin Oliver, Scott Crossley, Nata-
lia Dyachuk, Yulia Batko and others. However, with the some
of the core principles of automatic text analysis having been out-
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lined in these works, there is still a number of issues that require
further analysis.

The aim of the article is to highlight the potential of Al-based
approaches to text analysis, with a particular focus on structural
and semantic dimensions. It seeks to examine how artificial intel-
ligence techniques can identify, represent, and interpret linguistic
structures and semantic relations within texts, highlighting their
effectiveness, limitations, and implications for linguistic research
and practical applications.

Results and discussion. At this stage there is a great a range
of Al-based systems that allow to perform an automatic text analy-
sis. These systems differ in the context of their functions and their
capacities to work with different languages. Below we’re listing
some of the most widely used programs while carrying out an auto-
matic text analysis.

LanguageTool (https://languagetool.org) is a software tool for
checking grammar and writing style. It supports many languages
and can detect grammatical errors, incorrect word usage, stylistic
flaws, etc.

Grammarly (https:/www.grammarly.com) — a program for
automatic checking of English grammar and spelling. It can be used
as a browser extension or as a standalone program.

Turnitin (https://www.turnitin.com) — with this program, you
can get an idea of which part of the submission is authentic, written
by a human, and which is generated by artificial intelligence using
ChatGPT or other tools.

Linguakit (https://linguakit.com/en/syntactic-analyzer) — a soft-
ware tool for processing and analyzing text data, including counting
words, phrases, sentence length, lexical analysis, etc. This can be
useful for solving various tasks related to text analysis.

Stilus (https://www.mystilus.com)- an online tool for morpho-
logical and syntactic analysis of text. Using this tool makes it possi-
ble to automatically parse texts into individual words and determine
their parts of speech, forms, and dependencies.

Delph-in (Deep Linguistic Processing with HPSG Initiative)
(https://delphin.github.io/delphin-viz/demo/) — a software tool for
visualizing and analyzing the results of deep syntactic analysis
of text (parsing). The program supports dynamic mode, syntactic
tree visualization, linguistic annotations (parts of speech, depend-
encies, semantic roles, etc.) and highlighting of linguistic features.

SDU (https://visl.sdu.dk/visl/en/parsing/automatic/parse.php) —
an online tool for automatic syntactic analysis of text (parsing).
Developed based on grammar and linguistic resources at the Uni-
versity of Denmark. The software is available online and does not
require installation, but there is a certain limitation on the length
of the text entered.

Link Grammar — The official website of the Link Grammar pro-
gram can be found at the following link: http://www.link.cs.cmu.
edu/link/.

Automated text analysis tools are extremely helpful in analyzing
patterns in text, identifying relevant words and phrases, and mini-
mizing the search for irrelevant studies. However, our research has
shown that such systems have significant shortcomings and often
lack a high level of effectiveness.

When performing automatic text analysis and linguistic index-
ing, it is necessary to take into account a number of factors that
govern any system. These factors include the semantic, structural,
and syntactic features of a particular language. In addition, it is
important to consider how well these features are known to the sys-

tem [1, p. 120]. This depends on the type of language: high-resource
or low-resource. In applied linguistics, particularly computer lin-
guistics, these terms are used to refer to the amount of linguistic
data and technological support available for a given language.

High-resource languages are languages that have large digital
and linguistic resources. Their key features include large corpora
(text, speech, parallel translations), highly developed linguistic
analysis tools (tokenizers, parsers, taggers), a high level of presence
in Internet sources and academic research, and broad support from
natural language processing programs (online translators, speech
recognition systems, etc.).

Low-resource languages are characterized by limited or insuf-
ficient digital and technological support. These languages can be
characterized by the presence of small corpora or their absence (as
a rule, there are few text datasets, and speech data is very limited),
a lack of annotated resources (no large dictionaries or corpora with
POS tags), and a small number of natural language processing tools
(there are no spell checkers or parsers for such languages, and trans-
lation programs do not provide reliable results) [2, p. 342].

There is also one more category of languages which can be
referred to as a middle-resource language. Those are the languages
that can be branded neither as high-resource language nor as low-re-
source language. That is there are certain systems that can work
with these languages to a certain extent, but the results are not as
exact as they should be.

Whether a language is classified as high-resource, medium-re-
source, or low-resource plays a key role in the subsequent auto-
mated linguistic analysis. This is because the effectiveness of any
language in an automatic linguistic indexing system depends on
a number of factors [3, p. 54]. These factors include the availability
of corpora, the ability to work with linguistic tools, representation
in academic research and the digital space, as well as the ability to
support natural language processing systems.

When we talk about automatic language analysis systems (such
as machine translation, speech recognition, or text mining), their
effectiveness depends heavily on the level of language resources.
This is because any linguistic analysis system works on the basis
of pre-programmed algorithms and uses available materials (includ-
ing semantic, structural, syntactic, and other linguistic features) dur-
ing the analysis [3, p. 64]. Therefore, when working with highly
resourced languages, the effectiveness of the analysis will be
higher than when working with low-resourced systems. This is due
to the fact that there are significantly more resources available in
the information space, on the basis of which it is possible to track
patterns characteristic of a particular language and, accordingly,
perform an analysis with higher accuracy.

Improving the productivity and efficiency of any automated
system depends on how broad and comprehensive the material for
further work is. In other words, the system must first be “trained,”
that is, provided with sufficient resources for analysis and key lan-
guage patterns, including its semantic and structural features.

The carried out analysis shows that even in the case of Eng-
lish, which is a highly resourceful language, none of the automatic
text analysis systems are 100% accurate; the average effectiveness
of these systems is 70-85%. The greatest difficulties arise when
analyzing lexical and semantic components. None of the programs
has sufficient knowledge and resources to work effectively with idi-
oms, phraseological units, and phrasal verbs. The greatest difficulty
is posed by metaphorical constructions, as well as working with
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homonyms, homographs, and homophones. In addition, systems
often demonstrate a low ability to work with complex grammatical
constructions. In turn, the inability to work with such text elements
indicates the need for further improvement of these systems.

The results of these systems when working with Ukrainian-lan-
guage sources are significantly lower. More than 80% of systems do
not have any tools for working with the Ukrainian language. Those
systems that do have such tools demonstrate extremely inaccurate
results: their average effectiveness is 40%. The programs do not
have enough material to effectively analyze grammatical, semantic,
and lexical aspects.

Improving the effectiveness of automatic linguistic indexing
systems is possible, first and foremost, by providing sufficient
resources to set basic grammatical, lexical, semantic, and syntac-
tic patterns for the system. The automatic text analysis is a highly
complex process which requires the development of the relevant
algorithm,

The first step is to create a corpus that allows us to collect a suf-
ficient amount of resource data to subsequently provide the auto-
matic text analysis system with material. The next step is to conduct
a linguistic analysis of the text in order to form typical grammatical,
lexical, semantic, and syntactic patterns, on the basis of which auto-
matic indexing programs will be able to perform further analysis
and provide more accurate results.

Text processing remains one of the key tasks. Our knowledge
of reality is expressed in verbal form. Teaching automated systems
to “understand” and “analyze” text means ensuring their abil-
ity to obtain the information necessary to perform various tasks.
Such “understanding” and “analysis” of text includes the ability to
interpret it at various levels of information representation, such as
morphological, syntactic, logical-semantic, as well as to summarize
the results of the analysis in a specific, predefined form.

Today, automatic text processing (ATP) systems, also known
as automated text processing (ATPS) systems, occupy a prominent
place among linguistic intelligent computer systems. Such systems
simulate human mental activity in the process of solving theoretical
and/or practical problems. The main task of ATP and/or ATPS sys-
tems is to analyze text at various levels, such as morphological, syn-
tactic, and logical-semantic, as well as to identify text components
using appropriate computer grammar modules [4, p. 81].

The strategy for creating computer analysis systems for text infor-
mation involves the use of two main technologies. The first technology,
known as dictionary technology, is based on the development of aux-
iliary linguistic databases, such as dictionaries, compilation of rules,
changes in word forms, verification and/or identification of these word
forms for the purpose of practical implementation of the created infor-
mation processing algorithms. The other technology is dictionary-free,
“independent” and is aimed at using algorithmic rules to represent
the necessary information about linguistic units.

These two technologies are not mutually exclusive. The choice
of the leading approach in the process of developing a specific
APT and/or ATPS system depends on a number of factors, namely
the type of text, the type of task, technical capabilities and char-
acteristics of the available software. The most effective is the use
of systems that combine the advantages of both technologies. This
is explained by the fact that the complete rejection of auxiliary data-
bases can result in a complicated structure of algorithms [4, p. 85].
Accordingly, the use of such databases can lead to an increase in
the level of complexity of these algorithms.

The initial module of APT and/or ATPS systems is an auto-
matic morphological text analysis module designed to automati-
cally determine the grammatical class of each word in the text, as
well as its grammatical subclass. A grammatical class determines
the part-of-language belonging of a word, and grammatical sub-
classes are categories of words that have common substantive, for-
mal, and functional properties. Typically, these are words that can
be attributed to different grammatical categories within different
parts of languages.

At the phrase level, automatic syntactic analysis (ASA) aims to
automatically select phrase combinations, assign syntactic connec-
tions to these phrase combinations, and automatically create corre-
sponding phrase dictionaries. At the sentence level, it is assumed
to create a complete syntactic analysis — a dependency tree. The
main goal of syntactic analysis is to identify connections between
sentence members, establish semantic meaning and sentence seg-
mentation. In turn, ASA pursues similar goals, using computer syn-
tax, the main task of which is to determine syntactic structures in
the text and their corresponding representation. In fact, the text is
decomposed into minimal syntagms — words that are interconnected
by means of a syntactic connection.

In order for automatic syntactic analysis to be performed cor-
rectly and effectively, it is first necessary to perform pre-process-
ing of the source information. Such processing requires not only
the isolation of semantic elements in the text and their marking, but
also the analysis of a number of linguistic phenomena.

The multitasking of automatic analysis allows us to eliminate
both morphological and syntactic ambiguity by using informa-
tion from the semantic and syntactic levels. Thus, we obtain more
accurate results, since the system analyzes a lexical unit taking into
account all possible options.

Conclusions. The process of automatic text analysis is com-
plex and requires comprehensive approaches. Its effectiveness
directly depends on the level of “training” of the automatic linguis-
tic text analysis system and the volume of the resource database.
It is important to take into account a number of features: structur-
al-semantic, lexical, grammatical and syntactic features, text type,
general concept of the text, linguo-cultural and ethno-cultural
features, politically correct expressions, features of terms, meta-
phorical constructions. The more data is contained in the database,
the more effective will be the creation of a logical-linguistic model,
and therefore the process of transforming natural language into
information-search language. This, in turn, allows automatic analy-
sis systems to read information more accurately, thereby increasing
the level of quality of linguistic indexing. Thus, it becomes possi-
ble to provide a structured digital information space, and therefore
more clear and accurate search results.
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Baaciok JI., Jemuaenko O. AHati3 TeKCTY 32 10I1OMOT 010
LITYYHOIO iHTEJIeKTY: CTPYKTYPHO-CeMAaHTHYHMIA acleKT

AHoTamifa. Y  crarti  JIOCHKYETbCS — HOTEHLIal
Ta OOMEKEHHs MiAXOMIB HAa OCHOBI IITYYHOIO IHTENEKTY
JI0 aBTOMATUYHOIO aHaJi3y TEKCTY, 30CEpPEDKYIOUUCh Ha
CTPYKTYpHMX Ta CEMaHTUYHUX BHUMIpax OOpPOOKHM MOBHU.
Y koHTekcTi m1odanpHOI HU(pOBi3aLii eKCIOHeHILialIbHe
3pOCTaHHS TEKCTOBUX JIaHUX BUMArae epel0BUX aHaliTHUHUX
IHCTpyMEHTiB,  31aTHUX  3a0e3le4uTd  e(EKTUBHICTb,
TOYHICTh Ta aIalITUBHICTh y Oararbox obmactsx. Tpaauuiizi
JIHIBICTHYHI METOAM, IOIpPU 3HA4YHUI IXHIM moTeHLial, Bce
YacTillle He BCTUTAlOTh 3a JAUHAMIYHUM iH(opManiiHuM
CEpEeNIOBUILEM, IO BHMMAra€ BIPOBA/UKEHHS TEXHOJIOTIH
IITY4YHOTO iHTeNeKTy Ta 00poOku mpupoaHoi mosu (NLP).
Y crarti po3MINAIOThCS ICHYIOYl CHUCTEMHM Ha OCHOBI
LITY4YHOTO iHTENeKTY, BKiItouaroun LanguageTool, Grammarly,
Turnitin, Linguakit, Stilus, Delph-in, SDU Ta Link Grammar,
3 aKLIEHTOM Ha iXHill 31aTHOCTI MiATPUMYBATH TaKi 3aBIaHH,
K MOP(OJIOriyHNl, CUHTAKCUYHUNA Ta CEMAHTHUYHUH aHAai3.
Xoua Ii CHCTEMH HAJalOTh 3HA4HY JONOMOIY B IepeBipIii
rpaMaTUKY, CTHIICTUYHIN OLIHII Ta CTPYKTYpHOMY po300pi,
JOCHI/PKEHHST IEMOHCTPYE, L0 IXHS TOYHICTH 3aJIMINAETHCS
00MEKEHOI0, OCOOIMBO MTPH PO3IIISAI CKIAJHUX CEMAaHTUYHUX
SIBUILL, TAKUX SIK 11l0MH, MeTadOpUUHI KOHCTPYKILi, oticemis
Ta (pazeosoriuHi OMUHULI.

3HayHa yBara MPUAUIIETbCS POl MOBHHX PECypcCiB
y BU3HAYEHHI €()EKTUBHOCTI CUCTEMH.

Pesynbratu nociiKeHHS M1 IKPECIIOI0Th, 10 e(eKTUBHUI
aHaJIi3 TeKCTY Ha OCHOBI IITYYHOTO IHTEJIEKTY BUMAarae He JIMIIe

AJITOPUTMIYHOT CKJIAHOCTI, aJi¢ i KOMIUIEKCHUX JIIHBICTUYHUX
HaBYAJBHUX pecypciB. CTBOPEHHS KOPIYCIB Ta KOXYyBaHHS
CTPYKTYPHHX, JEKCUYHHX, I'PAMaTHYHUX Ta CEMaHTHYHHX
ra0JIoHIB 3aKJIAIAI0Th OCHOBY JUTS ITiJIBHIIEHHS HaTiHHOCTI
aBTOMATHYHUX cucTeM. [lompu Te, M0 CydacHi iHCTPYMEHTH
Ha OCHOBI IITYYHOTO IHTENEKTY JOCSIIN 3HAYHOTO MPOTPecy
B aBTOMAaTHU3allii pyTHHHUX JIHTBICTHYHUX 3aBJIaHb, BOHU BCE
[Ie He 3/aTHI TOBHICTIO BIATBOPHTH CKJIAIHICTD PO3YMiHHS
TEKCTY JIIOMUHOW0. [lokpameHHs TXHBOI MPOLYKTUBHOCTI
3aJeKUTh BiI 30aradeHHs pecypciB, AITOPHUTMIYHOIO
BIOCKOHQJICHHSI Ta IHTerpamii CTPYKTYpHO-CEMaHTHYHUX
Mozeneil. 3pemror, aHali3 TEeKCTy Ha OCHOBI INTYYHOTO
IHTENEKTY sBJIsLE cO00I0 TpaHc(opMalliiiHy ranysb, sKa Mae
HOTEHI1a] A1 onTuMizauii o0pobku iHdopmMaii, HiATPUMKH
HAyKOBHUX Ta OCBITHIX 3aBJaHb, a TAKOX Ul CTBOPEHHS OLIbIII
CTPYKTYPOBAHOTO Ta JOCTYITHOTO U(PPOBOTO iHHOPMAIIHHOTO
CepeaoBUILA.

KirouoBi ciaoBa: 1UTYy4HHH IHTENEKT, 1HHOBAMiiHI
TEXHOJIOT{, aHIIificbka MOBa, iHO3eMHI MOBH, iH(popMaLiiiHa
IPaMOTHICTb, JISKCUYHA OIUHUIIS, JIEKCHKO-CEMaHTHYHI OIS,
mdpoBe cepenoBuile, HAIIHHICTh 1H(pOpMAIIii.
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