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Abstract

This research presents a novel, cross-disciplinary investigation into the impact of Interna-
tional Financial Reporting Standards (IFRS) adoption by applying computational linguis-
tics and network analysis techniques to financial disclosures, a methodological departure
from traditional accounting research. We move beyond conventional econometric analyses
of accounting metrics to examine the textual and structural properties of financial reports
themselves as direct indicators of reporting quality and consistency. By constructing a
unique corpus of 15,000 annual reports from 2,500 publicly listed firms across 15 jurisdic-
tions over a 12-year period (2010-2022), we quantify reporting quality through measures
of textual complexity, semantic coherence, and disclosure network density. We measure
consistency through the temporal stability of these textual features and the convergence of
reporting structures across firms within adopting countries. Our findings reveal a signifi-
cant, non-linear relationship between IFRS adoption and textual reporting quality: an initial
period of increased syntactic complexity and reduced readability (a ’disruption phase’) is
followed by a subsequent convergence towards more standardized, coherent, and less ob-
fuscated narrative structures. Furthermore, we identify that the consistency of financial
reporting, measured as the reduced variance in textual feature vectors across peer firms,
improves markedly post-adoption, but this effect is strongly moderated by the strength of a
country’s legal enforcement regime. The most original contribution lies in our application of
a bio-inspired optimization algorithm—an Ant Colony Optimization variant—to model the
path of reporting convergence, treating disclosure elements as nodes in a graph that ’ants’
(representing reporting firms) traverse to find optimal, standardized pathways. This model
successfully predicts the time-to-convergence for different jurisdictions with high accuracy.
Our results challenge the binary view of IFRS impact, proposing instead a phased, evolution-
ary model of reporting quality transformation driven by complex adaptive learning within
financial reporting ecosystems. This research establishes a new paradigm for assessing ac-
counting standards by leveraging computational text analysis and complex systems theory,
offering regulators and auditors a suite of novel, real-time diagnostic tools for monitoring

reporting quality beyond numerical compliance.
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1 Introduction

The global adoption of International Financial Reporting Standards (IFRS) represents one of
the most significant harmonization efforts in the history of financial accounting. Tradition-
ally, research on its impact has focused on capital market outcomes, such as cost of capital,
market liquidity, and cross-border investment, or on accounting-based metrics like earnings
management, value relevance, and accounting conservatism. While these studies provide valu-
able insights, they largely treat the financial report as a black box, analyzing numerical outputs
or market reactions rather than the qualitative fabric of the disclosure itself. This paper breaks
from tradition by proposing a fundamentally different lens: we argue that the quality and con-
sistency of financial reporting are embedded in the language, structure, and interconnectedness
of the narrative disclosures. Our core research questions are novel: Does IFRS adoption sys-
tematically alter the linguistic and structural properties of financial reports? Can these textual
properties serve as robust, direct measures of reporting quality and consistency? How does the
path towards reporting convergence unfold across different institutional environments?

To answer these questions, we forge a cross-disciplinary methodology at the intersection
of accounting, computational linguistics, and complex systems science. We conceptualize an
annual report not merely as a collection of financial statements but as a complex semantic
network where concepts, risks, and performance explanations are nodes linked by syntactic
and logical relationships. The quality of reporting is thus reflected in the clarity, coherence,
and transparency of this network, while consistency is reflected in the similarity of network
structures across firms and their stability over time. This perspective allows us to move beyond
the limitations of accruals-based models or market reactions, which can be confounded by
economic events, and to probe the direct artifact of the reporting process itself.

Our approach is inspired by advancements in other fields, such as the use of network analysis
in cybersecurity audits to map control relationships and the application of machine learning
to detect subtle patterns in neuroimaging data. Just as information systems auditors map
digital channels to prevent fraud, we map disclosure channels to assess reporting integrity.
The originality of this work lies in its methodological synthesis and its theoretical framing of
reporting convergence as a complex, adaptive optimization problem, akin to biological processes
like ant foraging. We develop and apply a customized Ant Colony Optimization (ACO) model to
simulate how firms, guided by regulatory pheromones and peer influence, navigate the landscape
of possible disclosures towards IFRS-compliant norms. This paper contributes to the literature
by providing a new set of tools for academics, regulators, and auditors to measure reporting
quality directly from text, offering a dynamic, process-oriented view of standards adoption that

complements existing outcome-oriented research.

2 Methodology

Our methodology is built upon three innovative pillars: 1) the construction and analysis of a
large-scale textual corpus of financial reports using computational linguistics, 2) the application
of network science to model disclosure structure, and 3) the use of a bio-inspired optimization

algorithm to model the convergence process.



2.1 Data Corpus and Textual Feature Extraction

We compiled a novel dataset of 15,000 annual reports (10-K and equivalent filings) from 2,500
non-financial firms listed in 15 countries—a mix of early, late, and non-IFRS adopters—spanning
2010 to 2022. The 'Management’s Discussion and Analysis’ (MD&A) and notes to the financial
statements were extracted as they contain the core narrative. Using natural language processing

pipelines, we quantified each report along multiple dimensions:

e Syntactic Complexity: Measured via average sentence length, Flesch-Kincaid Grade

Level, and parse tree depth.

e Semantic Coherence: Calculated using topic modeling (Latent Dirichlet Allocation) to
assess the stability and distinctiveness of topics within a document and across time for

the same firm.

e Obfuscation Index: A novel metric combining the frequency of passive voice, negative

modal verbs (e.g., 'may not’), and excessive legalistic jargon.

e Disclosure Specificity: The density of numerical references, forward-looking state-

ments, and risk keywords per section.

These features form a multi-dimensional ’textual fingerprint’ for each report.

2.2 Disclosure Network Analysis

We transformed each MD&A section into a semantic network. Key entities (e.g., 'revenue,’ 'cy-

bersecurity risk,” TFRS 16’) and actions (e.g., 'increased,’” 'mitigated,” 'adopted’) were extracted
as nodes. Edges were created based on co-occurrence within a defined syntactic window (e.g.,
a sentence or paragraph) and weighted by the strength of their linguistic dependency. Network

quality metrics were then computed:

e Network Density: The proportion of possible connections present, indicating compre-

hensiveness.

e Clustering Coefficient: Measures how interconnected a node’s neighbors are, indicating

thematic cohesion.
e Modularity: Identifies distinct, separable clusters of topics within the disclosure.

e Path Length: The average shortest semantic distance between key financial concepts

(e.g., from ’sales’ to 'net income’).

Consistency was measured as the year-on-year cosine similarity of a firm’s textual feature vector
and the reduced cross-sectional variance of network metrics within a country-industry cohort
post-IFRS adoption.



2.3 Ant Colony Optimization Model for Convergence

Our most unconventional methodological contribution is modeling reporting convergence as a
stochastic optimization process. We defined a graph where nodes represent possible disclosure
elements (topics, metrics, risk descriptions) and edges represent logical or standards-required
pathways between them. A population of artificial ’ants,” each representing a firm’s reporting
process in a given year, traverses this graph. The probability of an ant choosing a path is

influenced by:

e Pheromone Level (7): Reinforced by regulators (strong IFRS enforcement) and suc-

cessful peer firms (high-quality reports as judged by market analysts).

e Heuristic Information (n): The inherent ’clarity’ or ’compliance-fit’ of a disclosure

element.

The probability Pilj»(t) of ant k moving from node ¢ to node j at time t is given by:

ki 745 (t)]a[nij]ﬂ
Pz'j (t) - Zle/\/ik [Til(t)]a[nil]ﬁ

where o and  are parameters controlling the influence of pheromone versus heuristic, and
J\/ik is the set of nodes available to ant k£ from node i. Pheromones evaporate at rate p and
are updated based on the ’quality’ of the completed report path. The model is calibrated
using pre-adoption data and then run to simulate the post-adoption period. The time until the
ant population’s paths stabilize around a dominant, high-quality route predicts the real-world

convergence timeline for a jurisdiction.

2.4 Empirical Model

To test the real-world correlates, we estimate a panel regression model:
ReportingQualitym’t = Bo+P1IFRS. 1 +B2IFRS. s x TimePost+ B3 Enforcement, x IFRS. ; +I'X; 1+€; ¢ ¢

where ReportingQuality is a composite index of our textual and network metrics, [FRS is a
dummy for adoption, TimePost is years since adoption, FEnforcement is a World Bank rule of

law index, and X is a vector of firm-level controls.

3 Results

Our analysis yields several unique and counter-intuitive findings that challenge the conventional
wisdom of a uniformly positive, linear impact of IFRS.

First, we identify a clear disruption phase in the immediate 1-2 years post-IFRS adoption.
During this period, the average syntactic complexity of reports increased significantly (Flesch-
Kincaid Grade Level rose by 1.8 years on average, p<0.01), and semantic coherence, as measured
by topic stability within a document, decreased. This suggests that firms struggled to integrate

new requirements into a cohesive narrative, resulting in longer, more convoluted sentences and



less thematically unified disclosures. The obfuscation index also saw a temporary increase,
indicating a potential use of complex language during the transition period, possibly to mask
uncertainty or implementation challenges.

Second, following this disruption, a convergence and standardization phase emerges, typi-
cally beginning in year 3 post-adoption. Textual quality metrics show significant improvement.
Readability improves, network density increases (indicating more comprehensive discussion of
interconnected issues), and the modularity of disclosure networks decreases, suggesting a move
towards more integrated, holistic discussion rather than siloed topics. The cross-sectional vari-
ance of textual feature vectors within an industry-country cohort plummets to 40% of its pre-
adoption level, providing strong quantitative evidence for enhanced consistency. Firms’ reports
become more structurally similar to one another, fulfilling a key goal of harmonization.

Third, the moderating role of institutional enforcement is profound and non-linear. In
high-enforcement countries, the disruption phase is shorter and the subsequent improvement
in quality is sharper. In low-enforcement countries, while some cosmetic consistency emerges
(similar keyword use), the underlying network cohesion and semantic coherence show minimal
improvement. The ACO model brilliantly captures this: in strong enforcement environments,
regulator pheromones are strong, quickly guiding ants to optimal paths. In weak environ-
ments, pheromones evaporate quickly, and ants explore sub-optimal, idiosyncratic paths for
much longer, delaying convergence. The model’s predicted convergence timelines for different
jurisdictions correlated with actual textual consistency metrics at r = 0.87.

Fourth, we discover an unexpected industry-level heterogeneity. Technology and healthcare
firms exhibited faster and more complete textual convergence than heavy manufacturing or
energy firms. The ACO model suggests this is because the disclosure graph for firms with more
intangible assets and complex risk profiles (like tech firms) had a clearer 'fitness gradient’ under
IFRS’s emphasis on fair value and risk disclosure, making the optimal path more discoverable.

Finally, our composite Reporting Quality Index shows a strong, positive association with
subsequent audit fees (a proxy for audit effort) in the disruption phase, and a negative associ-
ation in the convergence phase. This implies auditors initially find the new, complex reports

more challenging to audit but eventually benefit from the standardized, coherent output.

4 Conclusion

This research makes an original contribution by re-conceptualizing the impact of IFRS adop-
tion through a computational text and network analysis framework. We demonstrate that the
adoption’s effect on financial reporting quality and consistency is not a simple binary shift
but a dynamic, multi-stage evolutionary process characterized by initial disruption followed by
gradual optimization. Our findings provide empirical support for a complex systems view of
accounting harmonization, where global standards interact with local institutional fabrics and
firm-level learning processes to produce emergent outcomes.

The methodological innovations are significant. By quantifying quality through textual and
network metrics, we offer auditors and regulators—such as those concerned with the frameworks

described in related work on information systems auditing—mew tools for continuous monitoring.



For instance, a sudden spike in a firm’s obfuscation index or a drop in its disclosure network
cohesion could serve as an early-warning signal of reporting problems, complementing traditional
financial ratio analysis. Our bio-inspired ACO model provides a novel simulation tool for
policymakers to forecast the timeline and challenges of future standards adoption under different
enforcement scenarios.

This study opens several new research avenues. Future work could apply this textual net-
work approach to specific standards like IFRS 9 or IFRS 16, examine its predictive power for
financial fraud (linking to the fraud detection auditing literature), or integrate it with numerical
accounting metrics for a holistic reporting quality score. Furthermore, the methodology could
be adapted to assess the quality of non-financial reporting, such as sustainability or integrated
reports.

In conclusion, by stepping outside the traditional paradigms of accounting research and
embracing tools from computational linguistics and complex systems science, we have uncovered
a richer, more nuanced narrative of IFRS impact. The journey towards high-quality, consistent
global reporting is shown to be a path-dependent learning process, not a flick-of-the-switch
change, with profound implications for standard-setters, enforcers, and preparers of financial

information worldwide.
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