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ABSTRACT With the rapid development of the digital economy and artificial intelligence, the
formalization of accounting language has become a crucial factor in promoting intelligent accounting for
textile enterprises, enabling more precise financial tracking of raw material costs and textile manufacturing
overheads. This paper systematically studies the formalization of accounting language and explores the
inherent limitations and practical challenges faced by intelligent systems in understanding accounting
language. The inherent ambiguity of accounting language, the complexity of professional judgment,
and the differences in cross-cultural contexts hinder intelligent systems from understanding it. Based
on the specific characteristics of accounting practices in traditional manufacturing industries such as
textiles, this paper proposes establishing a multi-layered formalization system, a rule- and data-driven
hybrid intelligent model, and a human-machine collaborative understanding mechanism to improve the
understanding of accounting language by intelligent systems, thereby promoting the transformation and
upgrading of accounting informatization towards intelligent accounting.

INDEX TERMS accounting language, formal specifications, intelligent systems, boundaries of under-

standing, textile industry

I. INTRODUCTION

CCOUNTING language serves as a specialized sym-

bolic system for transmitting economic information,
playing a fundamental role in managing textile enterprise
operations and making strategic decisions regarding fiber
procurement and high-end fabric production costs. With
the continuous application of artificial intelligence tech-
nology, intelligent accounting systems have evolved from
simple data processing to complex semantic understanding.
However, accounting language inherently possesses profes-
sionalism, flexibility, and context-dependent characteristics,
which imposes many limitations on intelligent systems’
understanding of accounting semantics. Formal specifica-
tions serve as a bridge between natural language and ma-
chine language, transforming accounting concepts, rules,
and logic into computable formal expressions, providing a
foundation for intelligent systems to understand. However,
the formalization process itself has its limits of expressive
power and cannot fully encompass the complex situations
and judgments in accounting practice. Therefore, system-
atically exploring the value of formal accounting language
specifications and the boundaries of intelligent systems has
significant theoretical value for developing textile-specific
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intelligent accounting capable of accurately interpreting the
complex cost structures of technical textile engineering and
smart garment production.

Il. THE THEORETICAL SIGNIFICANCE AND PRACTICAL
VALUE OF FORMALIZED ACCOUNTING LANGUAGE
SPECIFICATIONS

A. ENHANCING ACCOUNTING INFORMATION VIA
SYMBOLIC AND CONNECTIONIST INTEGRATION

Formal accounting language specifications establish a uni-
fied accounting language syntax and semantics, transform-
ing traditional textual accounting information into structured
data. Important accounting concepts such as accounting
elements, accounting subjects, and accounting vouchers
have been formalized and defined, providing structural clar-
ity to the ambiguity and uncertainty inherent in natural
language expression without oversimplifying the underly-
ing professional nuances. Formal specifications provide a
computable basis for machine processing of accounting
information, making it feasible to automatically collect,
classify, summarize, and analyze large volumes of account-
ing data [1]. At the same time, standardized forms can
promote data exchange and interoperability among different
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accounting systems, reduce information silos, improve the
flow efficiency and use value of accounting information, and
lay a solid foundation for the development of accounting
informatization to a higher level [2].

B. FACILITATING SEMANTIC RECOGNITION AND
DIGITAL TRANSFORMATION

Formalization makes implicit knowledge explicit, allowing
intelligent systems to move beyond simple data processing
to understanding economic substance. This transition shifts
the accounting function from retrospective recording to
proactive strategic support. By providing a technical inter-
face for data integration, formalized specifications foster a
complete digital ecosystem, enhancing market competitive-
ness [3]. Formal specifications make implicit accounting
knowledge explicit and systematize scattered accounting
rules, so that intelligent systems can process structured ac-
counting data and make progress in understanding the eco-
nomic substance reflected behind accounting information.
The professional level of intelligent accounting systems will
be improved, decision support capabilities will be enhanced,
and ultimately accounting work will be transformed from
accounting type to management type [4].

C. PROMOTING THE INTELLIGENT TRANSFORMATION
AND DIGITAL DEVELOPMENT OF ACCOUNTING
Formalized accounting language is the technical founda-
tion of accounting intelligence and a necessary prerequisite
for accounting intelligence. After formalization, the core
contents such as accounting business processes, accounting
processing logic, and accounting supervision rules can be
encoded into intelligent algorithms, enabling intelligent sys-
tems to automatically complete accounting tasks. This can
not only greatly improve the efficiency of accounting work
and reduce labor costs, but also free up the time and energy
of accounting personnel, allowing them to have enough time
to conduct more valuable strategic analysis and decision
support work [5]. The formalization requirement shifts the
accounting function from past accounting to pre-prediction
and in-process control, thereby making accounting and
business more closely integrated. Formalized specifications
provide a technical interface for the integration of account-
ing data and other business data, which is conducive to
promoting the creation of a complete digital system for
enterprises and improving the level of digital management
and market competitiveness of enterprises [6].

Ill. BOUNDARIES AND CHALLENGES OF INTELLIGENT
SYSTEMS UNDERSTANDING ACCOUNTING LANGUAGE
A. THE CONTRADICTION BETWEEN LANGUAGE
AMBIGUITY AND SYSTEM DETERMINISM

Accounting language is often vague and flexible in practice.
Many accounting concepts, accounting policy choices, and
accounting estimates have a certain degree of interpretation
and flexibility. Accounting practice is complex and diverse,
and has a certain degree of ambiguity, which is also the
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premise for accounting professionals to make a difference.
However, the basis for the operation of intelligent systems
is deterministic logical rules and precise mathematical mod-
els, which require a clear relationship between input and
output [7]. The inherent flexibility and semantic richness
of accounting language exist in tension with the determin-
istic nature of intelligent systems. Although formalization
mitigates surface-level linguistic confusion, it cannot en-
tirely encompass the ’substantive ambiguity’ required for
professional judgment. Consequently, the contradiction lies
not in the failure of formalization itself, but in the func-
tional gap between rigid formal specifications and the fluid,
context-dependent interpretation of accounting standards.
For accounting terms with unclear meanings, accounting
standard clauses with multiple possible interpretations, and
accounting treatment choices that require comprehensive
consideration, intelligent systems find it difficult to un-
derstand and make reasonable judgments as flexibly as
accounting professionals. Therefore, they often fall into a
situation where they cannot handle or handle incorrectly.
This highlights that formalization should not aim to eradi-
cate the inherent ambiguity that defines professional value,
but rather to map its boundaries so that intelligent systems
can identify when human intervention is required [8].

TABLE 1. Comparison of the fuzziness of accounting language and the
determinism of intelligent systems

Dimension Accounting language features Intelligent system
requirements

Conceptual There are multiple Requires structured mapping

definition interpretations, and flexibility of interpretative ranges while

Processing rules

Application
methods

Contradictory
manifestations

and adaptability coexist.

Context-dependent, requiring
comprehensive consideration
and judgment.

Flexible adjustments based on
actual situations; professional
judgment is primary.
Intelligent systems struggle
with ambiguity and lack
professional flexibility.

preserving the space for
professional discretion.
Deterministic logic rules have
explicit input-output
correspondence.

Based on a fixed algorithm
and a mathematical model.

Requires systems to
recognize the limits of formal
logic and trigger

human-machine collaboration.

B. THE COMPLEXITY OF ACCOUNTING
PROFESSIONAL JUDGMENT TRANSCENDS FORMAL
EXPRESSION

One of the core values of accounting work is professional
judgment ability. Accountants need to comprehensively con-
sider various factors such as the business environment, busi-
ness substance, accounting standards requirements, industry
practices, and regulatory policies to make appropriate ac-
counting decisions on complex economic matters. The judg-
ment process requires qualitative information understanding,
uncertainty evaluation, risk-return trade-off, and long-term
impact prediction, and is highly context-dependent and
subjective. The subjective nature of professional judgment is
difficult to express with specific rules and is also difficult to
fully capture through formal language, as it requires context-
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aware evaluation rather than just resolving linguistic ambi-
guity [7]. Intelligent systems can process a large amount of
structured data and execute pre-set calculation and classifi-
cation tasks, but when encountering professional judgment
scenarios that require in-depth understanding, comprehen-
sive analysis, and creative thinking, their capabilities are
inherently limited. Formal specifications cannot encompass
all judgment scenarios and decision-making logic, which
sets capability boundaries for intelligent systems to deal
with complex accounting problems [8].

TABLE 2. Elements of Accounting Professional Judgment and Capability
Boundaries of Intelligent Systems

Judgment factors ~ Complex features Limitations of intelligent

systems
Business Multi-dimensional Difficulty in processing
environment information integration, unstructured qualitative
dynamic changes, and information and weak
uncertainties. comprehension ability.
Business Identifying deeper economic Lack of substantive
substance implications goes beyond understanding; relies on

formal features.

Predictive models have
significant limitations and
cannot cope with unexpected
situations.

Lack of creative thinking
makes it difficult to conduct
comprehensive analysis and
judgment.

superficial judgments.
Risk-return comprehensive
trade-off and long-term
impact prediction analysis.

Risk assessment

Creative and flexible
application of
context-dependent judgment.

Criterion
application

C. CONSTRAINTS OF CROSS-CULTURAL ACCOUNTING
CONTEXT ON INTELLIGENT UNDERSTANDING

The meaning and application of accounting language are
influenced by specific cultural backgrounds, legal systems,
and economic environments. There are significant differ-
ences in accounting standards, accounting practices, and
accounting terminology between different countries and
regions. The meaning and extension of the same accounting
concept are different in different contexts, and the handling
of the same economic event is also different in different
accounting systems [9]. This makes it extremely difficult
for intelligent systems to understand accounting language.
Intelligent systems need to understand the literal meaning
of accounting language, as well as the cultural meaning,
institutional logic, and social recognition behind it. How-
ever, formalized regulations are always formed based on a
certain accounting system and cultural background, and it
is difficult to fully reflect the characteristics and richness
of cross-cultural aspects. When intelligent systems are used
in multinational corporations, international transactions, and
diversified businesses, their understanding ability will be
greatly limited, and they are prone to misunderstandings and
misjudgments, thereby affecting the accuracy and reliability
of accounting information [10].

VOL. 15, NO. 3, AUGUST 2026

TABLE 3. Cross-cultural accounting context differences and constraints on
intelligent system understanding

Difference Cross-cultural performance Understanding constraints

dimensions

Accounting Different accounting systems Specifications are difficult to

standards have different standards and express uniformly and are
handle the same matter difficult to understand across
differently. systems.

Accounting Differences in the connotation Inaccurate semantic mapping

terminology

and denotation of the same
concept and cultural
background influence
semantic understanding.

can easily lead to
misunderstandings and
misjudgments.

Industry Regional characteristics lead Lack of situational

practice to diverse approaches, while adaptability and incomplete
the underlying institutional formal coverage.
logic differs fundamentally.

Application Complex situations of Severely limited

scenarios

multinational corporations and
diversified international

comprehension skills affect
the accuracy and reliability of

transactions. information.

IV. PATHWAYS TO ENHANCE THE ACCOUNTING
LANGUAGE COMPREHENSION CAPABILITIES OF
INTELLIGENT SYSTEMS

To address the three boundaries faced by intelligent systems
in understanding accounting language, this paper proposes
a systematic extension path framework. As shown in Figure
1.

A. CONSTRUCTING A MULTI-LEVEL FORMAL
SPECIFICATION SYSTEM FOR ACCOUNTING
LANGUAGE

To expand the accounting language understanding capabil-
ities of intelligent systems, it is necessary to first establish
a more complete hierarchical formal specification system.
This system should include three aspects: grammatical layer,
semantic layer, and pragmatic layer. From a grammatical
perspective, a unified accounting language formal grammar
should be established to provide intelligent systems with
basic language recognition capabilities. This layer is de-
signed to resolve structural ambiguity, allowing the system
to accurately parse information, while leaving the resolution
of complex, subjective ambiguity to the higher pragmatic
layers and human-machine collaborative mechanisms. From
a semantic perspective, an accounting domain ontology
library should be created to systematically sort out the
classification system, hierarchical relationship, and attribute
characteristics of accounting concepts. However, recogniz-
ing the "frame problem" in Al, these semantic association
networks must be designed as dynamic structures rather
than static repositories. While they provide a foundation
for understanding the deep meaning of accounting terms,
the system must also incorporate mechanisms to identify
which contextual frame is active as business environments
shift, ensuring that the relationships between accounting
elements remain relevant under changing economic condi-
tions [11]. From a pragmatic perspective, the accounting
language usage rules of different business scenarios and
different industry fields should be formalized. To mitigate
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Framework for Expanding the Accounting Language
Understanding Ability of Intelligent Systems

Intelligent systems understand the boundaries:

ambiauitv. complexitv. and cross-cultural

Path 3: Synergistic Integration

Path 1: Path 2: (Corrected Gomponent)
Multi-layered Formal Specification Hybrid Intelligent Model Dynamic Evolution: Capability
Syntactic Layer: Terminology Rules Rule-Driven: Prior Knowledge Enhancement through interaction
Semantic Layer: Ontology Network Data-Driven: Pattern Learning Feedback Loops: Bridging Formal
Pragmatic Layer: Contextual Rule Base Expert Feedback: Continuous Optimization Rules and Data Mining

Unified Interface: Translating
Complex Logic for Human-Machine

Collaboration

Synergistic Integration
Three Complementary Paths, Dynamic Evolution, and Capability
Enhancement

FIGURE 1. Framework diagram of the path to expand the accounting language understanding ability of intelligent systems

the risk of rigid rule-application in shifting environments,
this executable rule library must be paired with an envi-
ronmental monitoring layer. This layer assists the system
in determining the boundaries of its current "frame" of
knowledge, allowing it to recognize when a novel business
shift—such as a sudden change in regulatory policy or
market volatility—requires a re-evaluation of which formal
rules are applicable. The multi-level specification system
should have good scalability and flexibility, and can be
dynamically adjusted and improved according to changes
in accounting standards and updates in business models. At
the same time, attention should be paid to the coordination
and consistency between different levels, so that there are
no conflicts or contradictions between grammatical rules,
semantic definitions and pragmatic norms, so as to provide
a unified and comprehensive accounting language under-
standing foundation for intelligent systems [12].

B. HYBRID INTELLIGENT MODEL INTEGRATING

RULE-DRIVEN AND DATA-DRIVEN APPROACHES

The formal methods driven by rules alone cannot cope with
the ambiguity and complexity of accounting language, while
the purely data-driven methods lack a deep understanding
of accounting professional knowledge. Therefore, a hybrid
intelligent model that integrates rule-driven and data-driven
approaches should be developed. This model treats the
accounting professional knowledge contained in the formal
specifications as prior knowledge, giving the intelligent
system a basic understanding framework and logical con-
straints, thereby ensuring that the system output meets
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the requirements of accounting standards and professional
standards. Furthermore, it uses machine learning technology
to automatically mine implicit accounting patterns. This
data-driven approach is critical for addressing the frame
problem, as it allows the system to detect shifts in real-
world business logic that static ontologies might miss. By
identifying emerging patterns in accounting texts, the hybrid
model can adjust its contextual understanding in real-time,
bridging the gap between rigid formal specifications and
the fluid reality of dynamic business environments [13]. To
ensure logical consistency, the model employs a hierarchi-
cal reconciliation mechanism: if a conflict arises between
a mined pattern and ’prior knowledge’ (rigid accounting
standards), the formal specifications act as a hard constraint
to override the data-driven output. The hybrid model can
handle situations not covered by formal rules, learn from
the patterns of accounting personnel’s judgment in historical
data, and improve the ability to handle ambiguity by treating
data-driven insights as supplementary interpretations within
the boundaries of established standards. Traditional manu-
facturing industries such as textiles fall within the scope
of hybrid model applications. By combining the unique
accounting practices of the manufacturing industry with the
existing accounting practice experience of enterprises, the
intelligent system’s understanding of the special business of
the manufacturing industry can be improved. In addition,
the hybrid model should set up a human expert feedback
loop, incorporate the correction opinions and evaluation
results of accountants into the model’s continuous learning
process, prompt the model to continuously improve and
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enhance its own capabilities, and thus shape an intelligent
system architecture in which rules, data and human wisdom
complement each other and develop dynamically [14].

C. ESTABLISHING A HUMAN-MACHINE
COLLABORATIVE ACCOUNTING LANGUAGE
UNDERSTANDING MECHANISM

The boundaries of accounting language understood by in-
telligent systems should not be insurmountable walls, but
rather springboards for establishing human-machine collab-
oration mechanisms. These mechanisms acknowledge the
respective strengths and weaknesses of both intelligent sys-
tems and accountants, achieving complementary advantages
and integrated capabilities through reasonable division of
labor and effective interaction. Intelligent systems handle
standardized, repetitive, and large-scale accounting language
processing, leveraging their speed, processing power, and
tireless nature to complete basic tasks such as data collec-
tion, classification, accounting, and reporting. Accountants
primarily handle complex decision-making tasks requiring
professional judgment and creative thinking. To move be-
yond a simple burden-shifting model, the intelligent system

acts as a "judgment-support engine" rather than a passive
reporter. Instead of merely requesting guidance when stuck,
the system performs a preliminary "judgment simulation"
by identifying conflicting standards, sourcing relevant his-
torical precedents, and calculating the risk-weighting of var-
ious accounting treatments. By presenting these structured
evidence-based recommendations, the system demonstrates
an "augmented understanding” of the professional context,
allowing the accountant to act as a high-level validator rather
than a primary data processor. This ensures that the interac-
tion is a value-added synthesis where the machine’s large-
scale analytical capabilities directly reduce the cognitive
load of the human’s professional judgment. The human-
machine collaboration mechanism should also include the
interpretability design of the intelligent system to ensure
that accountants can understand the reasoning process of
the intelligent system, improve their trust and acceptance of
the output results of the intelligent system, and ultimately
form a new model of accounting work that deeply integrates
human and machine intelligence and promotes each other
[15]. The task division and interaction process of human-
machine collaboration is shown in Figure 2.

Human-machine collaborative accounting
language understanding mechanism

Intelligent systems
Standardized processing
Repetitive tasks
Large-scale computing

Accountants' professional
judgment
creative thinking
comprehensive decision-making

High efficiency, fast speed,
tireless operation

deep understanding

flavihla racnnnca

Path to Intelligence Synthesis:
Machine Pre-Judgment: Automated evidence collection and
multi-scenario simulation.

Evidence-Based Interfaces: Presenting logic chains and "certainty
scores" for subjective items. * Collaborative Refinement: Accountant
refines the machine's weighted options, which then feeds back into the
model's learning loop.

Capability Integration: Transitioning from "human-led" to
"intelligence-augmented" decision-making.

FIGURE 2. Human-machine collaborative accounting language understanding mechanism

V. CONCLUSION

Formalized specifications of accounting language provide
the technological conditions for intelligent systems to accu-
rately interpret textile production data and financial infor-
mation related to advanced weaving and dyeing processes.
However, intelligent systems still encounter fundamental
challenges in understanding accounting language, such as
ambiguity, complex judgments, and cross-cultural differ-
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ences. Overcoming these limitations requires a comprehen-
sive approach, considering aspects such as building a multi-
layered specification system, developing hybrid intelligent
models, and creating human-machine collaboration mecha-
nisms. Future research should explore ways to express the
deeper meaning of accounting language, develop intelligent
learning algorithms that adapt to dynamic environments,
and improve the design of human-machine collaborative
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interaction mechanisms. This will promote the development
of intelligent accounting to a higher stage and provide
strong support for the digital transformation of textile enter-
prises seeking high-quality development through automated
weaving management and smart garment manufacturing
analytics.
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