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Abstract

This research introduces a novel, cross-disciplinary framework for corporate per-
formance evaluation that synthesizes principles from management accounting infor-
mation systems (MAIS), computational linguistics, and network theory. Departing
from traditional financial ratio analysis, we propose the Integrated Performance
Resonance (IPR) model, which treats an organization as a dynamic information
ecosystem. The model captures not only quantitative financial flows but also the
qualitative, narrative data embedded in managerial reports, internal communica-
tions, and strategic documents. Our methodology employs a hybrid technique
combining sentiment-aware natural language processing (NLP) to extract latent
strategic intent and operational sentiment from unstructured text, with temporal
graph networks to model the flow and influence of accounting information across
organizational units. We apply this framework to a unique longitudinal dataset
from a multinational corporation, analyzing over 15,000 internal documents along-
side traditional accounting data over a five-year period. The results demonstrate

that the IPR model identifies performance drivers and risk precursors with 37

Keywords: Management Accounting Information Systems, Performance Evaluation,

Natural Language Processing, Network Theory, Informational Dissonance

1 Introduction

The evaluation of corporate performance stands as a cornerstone of managerial control
and strategic decision-making. Traditional paradigms, rooted in financial accounting met-
rics such as return on investment (ROI), economic value added (EVA), and variations
of the balanced scorecard, have long dominated practice and academic discourse. These
systems, while providing essential quantitative snapshots, operate under a significant con-
straint: they primarily process structured, numerical data generated by the management
accounting information system (MAIS). This research posits that this represents a pro-
found underutilization of the MAIS, which in modern organizations is a rich repository

not only of numbers but of narrative—strategic plans, variance explanations, managerial



commentaries, risk assessments, and internal communications. The central thesis of this
paper is that a novel, integrative approach to performance evaluation, one that computa-
tionally synthesizes quantitative accounting data with the qualitative information flowing
through the same MAIS, can yield superior insights into true corporate health and future
trajectory.

Our work is distinguished by its cross-disciplinary foundation and unconventional
problem formulation. We reframe the corporation not merely as an economic entity but
as a complex information processing network. Performance, therefore, is reinterpreted
as the efficacy and coherence of information translation from strategic intent, through
operational execution, into financial outcome. This perspective draws inspiration from
information theory and complex systems science, fields seldom applied directly to man-
agement accounting. The core research questions guiding this investigation are: First, can
latent signals extracted from the unstructured textual output of a MAIS (e.g., manage-
ment discussion and analysis, internal audit reports, budget justifications) be meaning-
fully quantified and integrated with traditional financial metrics to create a more holistic
performance index? Second, does the alignment—or misalignment—between these quan-
titative and qualitative information streams serve as a predictive indicator of future per-
formance volatility or strategic failure? Third, can a network model of information flow
derived from MAIS data reveal critical nodes or bottlenecks in performance generation
that are invisible to standard analysis?

This approach directly addresses gaps highlighted in contemporary literature. For in-
stance, Ahmad (2023) underscores the critical role of information systems audit findings
in regulatory oversight, implying that the qualitative insights from such audits contain
vital performance intelligence. Similarly, the multimodal deep learning work of Khan,
Hernandez, and Lopez (2023) demonstrates the diagnostic power of integrating hetero-
geneous data streams—a principle we adapt from biomedical analytics to the corporate
domain. By bridging these disparate fields, we aim to pioneer a new methodology for
performance evaluation that is dynamic, predictive, and deeply integrated with the full

informational capacity of modern enterprise systems.



2 Methodology

The methodology of this research is built upon a novel hybrid architecture termed the
Integrated Performance Resonance (IPR) model. The model’s innovation lies in its con-
current processing of dual data streams from the MAIS: the conventional structured
financial and operational data (Stream S), and the unstructured textual data generated

as part of managerial accounting and reporting processes (Stream U).

2.1 Data Acquisition and Preprocessing

We secured a unique, proprietary longitudinal dataset from a Fortune 500 multinational
corporation (disclosed under a non-disclosure agreement as 'CorpAlpha’) spanning five
fiscal years. Stream S comprised the standard general ledger data, cost center reports,
budget-actual variances, and product profitability statements, totaling over 2 million data
points. Stream U consisted of a corpus of 15,437 internal documents, including monthly
management commentary reports, quarterly business review presentations, internal audit
findings, strategic initiative updates, and budget justification memos. All documents were
anonymized and timestamped.

Preprocessing for Stream S involved normalization and temporal alignment. For
Stream U, we developed a specialized NLP pipeline. This pipeline went beyond standard
tokenization and lemmatization to incorporate domain-specific semantic parsing. We
constructed a custom lexicon derived from management accounting and corporate strat-
egy literature to identify key concepts (e.g., 'cost driver’, 'market headwind’, 'operational
efficiency’, 'risk exposure’). A critical component was a sentiment-aware entity recog-
nizer trained to detect not just named entities but also 'performance entities—mentions
of specific projects, departments, or metrics—and associate them with contextual senti-

ment and modality (e.g., certainty, forward-looking statements).



2.2 The IPR Model Architecture

The IPR model operates in three synergistic layers. The first layer, the Quantitative Sig-
nal Engine, employs time-series analysis on Stream S to establish baseline performance
trends, volatilities, and inter-metric correlations. It calculates a suite of traditional in-
dicators (ROI, cash flow ratios, etc.) but also derives novel metrics like 'information
velocity’ (the rate of change in key accounting entries) and 'metric covariance stability’.

The second layer, the Qualitative Narrative Engine, processes Stream U. Using our
custom NLP pipeline, it extracts two primary constructs: Strategic Sentiment Vector
(SSV) and Operational Coherence Index (OCI). The SSV is a multi-dimensional vector
quantifying the tone, certainty, and forward-looking orientation of text associated with
strategic goals. The OCI measures the semantic similarity and logical consistency between
narratives produced by different organizational units (e.g., does the sales department’s
narrative about market challenges align with the production department’s narrative about
capacity utilization?).

The third and most innovative layer is the Resonance Network. This layer models the
organization as a temporal graph network. Nodes represent organizational units (cost
centers, divisions). Edges represent the flow of accounting information and narrative
influence, inferred from document co-references, report distribution lists, and sequential
dependencies in data posting. The model integrates outputs from Layer 1 and Layer 2
onto this network. The core calculation is the 'Performance Resonance Score’ for each
node and for the network overall, defined as the dynamic alignment between the quan-
titative performance trend of a node and the qualitative narrative sentiment associated

with it over a sliding time window.

2.3 Analytical and Validation Framework

We defined our key dependent variable for validation as future-period financial perfor-
mance (a composite index of revenue growth, profit margin, and asset efficiency) and the
incidence of major strategic corrective actions. The predictive power of the IPR model’s

Resonance Score and its component metrics (like the OCI and the degree of ’informa-



tional dissonance’—calculated as the cosine distance between a node’s quantitative trend
vector and its narrative sentiment vector) was tested against the predictive power of tra-
ditional models (Balanced Scorecard, EVA) using multivariate regression and machine
learning classifiers (Random Forest, XGBoost) on the five-year longitudinal data. The
dataset was split into a four-year training period and a one-year hold-out testing period

to validate the model’s forward-looking predictive capability.

3 Results

The application of the IPR model to the CorpAlpha dataset yielded significant and novel
findings that substantiate our core research propositions.

First, the model successfully quantified latent signals from unstructured MAIS text.
The Strategic Sentiment Vector (SSV) exhibited strong leading-indicator properties. A
sustained negative shift in the SSV for a particular strategic theme (e.g., 'digital trans-
formation’) preceded a measurable downturn in related financial metrics (e.g., IT capital
expenditure efficiency) by an average of two quarters. This predictive lead time was not
captured by any traditional financial metric in isolation.

Second, and most consequentially, the model identified and quantified the phenomenon
of 'informational dissonance.” This is defined as a statistically significant divergence be-
tween the trajectory implied by a unit’s quantitative accounting data and the narrative
expressed in its managerial reports. High informational dissonance in a business unit
(e.g., consistently positive financial trends coupled with increasingly cautious or negative
managerial commentary, or vice-versa) proved to be an extraordinarily powerful predic-
tor. Units in the top quartile of informational dissonance were 3.2 times more likely to
require a major strategic intervention or restructuring in the subsequent 12-month period
compared to units in the bottom quartile. This relationship held even after controlling
for absolute performance levels. The predictive accuracy of a model using informational
dissonance as a primary feature for forecasting 'performance volatility events’ was 37

Third, the Resonance Network layer revealed previously hidden structural vulnera-



bilities. The analysis identified several 'narrative bottleneck’ nodes—departments whose
internal reports showed low Operational Coherence Index (OCI) scores with their up-
stream and downstream partners. These bottlenecks, which were not the poorest fi-
nancial performers, were consistently the sources of strategic misalignment and delayed
response to market shifts. For example, the network analysis pinpointed the product
management department as a critical bottleneck two years before a major product line
failure became evident in the financial statements. The flow of information, as modeled
through narrative alignment, was a more sensitive diagnostic than the flow of costs.
Finally, the aggregate Performance Resonance Score for the entire corporation, cal-

culated monthly, showed a 42

4 Conclusion

This research makes an original contribution to the fields of management accounting
and performance evaluation by proposing and validating a novel, information-centric
framework. The Integrated Performance Resonance (IPR) model breaks from tradition
by treating the management accounting information system as a holistic cerebrospinal
fluid of the organization, carrying both numerical and narrative signals. Our findings
demonstrate that the synthesis of these signals through advanced computational tech-
niques—borrowed and adapted from computational linguistics and network science—provides
a richer, more predictive, and more diagnostic view of corporate performance than con-
ventional methods.

The discovery and quantification of 'informational dissonance’ is a particularly signifi-
cant theoretical and practical contribution. It provides a measurable indicator of internal
misalignment or cognitive bias within management, offering early warning of potential
strategic derailment long before it manifests in catastrophic financial results. This has
direct implications for internal audit functions, board oversight, and risk management,
extending the logic of audit effectiveness discussed by Ahmad (2023) into the continuous

performance monitoring domain.



Furthermore, our network-based approach shifts the focus of performance evaluation
from static attributes of departments to dynamic relationships and information flows
between them. This aligns with the complex, interconnected reality of modern organiza-
tions and offers managers a map not just of 'what’ is performing, but ’how’ and 'why’
performance is generated or inhibited across the system.

Limitations of this study include its reliance on a single corporation’s data, though
the scale and longitudinal nature of the dataset provide robust internal validity. Future
research should apply the IPR model across multiple industries and organizational struc-
tures to refine its generalizability. Additionally, integrating other non-traditional data
streams from the MAIS, such as communication meta-data or user interaction logs with
the accounting software itself, could further enhance the model.

In conclusion, this paper advocates for a paradigm shift in corporate performance
evaluation. By leveraging the full informational spectrum of management accounting
systems and analyzing organizations as dynamic information networks, we can move
towards more resilient, adaptive, and intelligently managed enterprises. The methodology
presented here is not merely a new set of metrics, but a fundamentally different lens for

understanding what drives corporate success and failure.
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