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Abstract

This research introduces a novel computational framework that re-conceptualizes

the role of accounting information within merger and acquisition (MA) decision-making.

Departing from traditional financial ratio analysis and discounted cash flow models, this

study proposes a hybrid methodology that integrates principles from quantum informa-

tion theory, computational linguistics, and complex adaptive systems to model the MA

decision process as a dynamic, non-linear information processing system. We posit that

accounting data, rather than being static inputs for valuation, function as entangled

information states that interact with managerial cognition, market sentiment, and orga-

nizational memory. Our methodology employs a quantum-inspired probabilistic model

to represent accounting variables as superposition states, whose collapse into definitive

valuation metrics is mediated by decision-theoretic gates analogous to quantum logic

operations. This approach allows for the formal representation of ambiguity, informa-

tion asymmetry, and the path-dependent evolution of deal rationale. Furthermore, we

apply natural language processing techniques to analyze the linguistic patterns in inter-

nal MA committee deliberations and public disclosures, establishing a semantic bridge

between quantitative accounting figures and qualitative strategic narratives. Through

simulation on a novel dataset comprising both successful and failed MA transactions

from 1995-2004, our results demonstrate that the predictive accuracy of deal success

and post-merger integration performance significantly increases when accounting in-

formation is processed through our proposed entangled-state framework, compared to

conventional linear models. The model uniquely identifies specific configurations of ac-

counting information entanglement—particularly involving goodwill, contingent liabil-

ities, and revenue recognition policies—that correlate with decision-making pathologies

leading to value destruction. This research contributes a fundamentally new theoretical

lens for understanding financial information in strategic decisions, with implications

for the design of next-generation decision support systems, corporate governance, and

accounting standard setting. The cross-disciplinary fusion of concepts establishes a

foundation for a more nuanced, computationally robust analysis of one of corporate
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strategy’s most critical and complex processes.
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1 Introduction

The decision to engage in a merger or acquisition represents one of the most consequen-

tial strategic choices a firm can undertake, with profound implications for value creation,

competitive positioning, and organizational survival. Traditional scholarly and practitioner

approaches to understanding the role of accounting information in this process have largely

been confined to deterministic frameworks. Accounting figures—balance sheet items, income

statement flows, and cash flow statements—are treated as objective, stable inputs into val-

uation models such as discounted cash flow analysis or comparable company metrics. The

decision process itself is often modeled as a rational, sequential evaluation of these inputs

against strategic goals. However, empirical evidence consistently shows a high rate of MA

failure, suggesting a significant disconnect between the theoretical treatment of account-

ing information and its actual function within the complex, socially-embedded process of

deal-making.

This paper argues that this disconnect stems from a fundamental mis-specification of

the nature of accounting information within strategic decision contexts. We propose that

accounting data in MA decisions does not behave like classical, well-defined variables. In-

stead, it exhibits properties more akin to information states in complex, adaptive systems:

its meaning and implication are not intrinsic but are contingent on the cognitive frameworks

of decision-makers, the interpretive context of the organization, the temporal sequence of

analysis, and the interplay with other information sources. A revenue recognition policy, for

example, is not merely a number but a signal whose interpretation depends on assumptions

about business model sustainability, management integrity, and industry norms. The valua-

tion of intangible assets and goodwill is not a precise calculation but a negotiated construct

shaped by strategic narrative, bargaining power, and regulatory environment.

To capture this complexity, we develop a novel theoretical and computational model that

draws from three seemingly disparate disciplines: quantum information theory, for its formal

apparatus to handle superposition, entanglement, and measurement; computational linguis-

3



tics, for its tools to analyze the narrative structures that frame numerical data; and complex

adaptive systems theory, for its insights into path-dependence and emergent outcomes. Our

central research question is: Can a hybrid model that treats accounting information as en-

tangled, superposed states within a dynamic decision system provide superior explanatory

and predictive power regarding MA outcomes compared to classical, linear models?

We address this question by constructing a quantum-inspired probabilistic framework

where key accounting variables exist in superpositions of potential interpretations (e.g., ”ag-

gressive” or ”conservative” revenue recognition) until a measurement event—such as a due

diligence committee meeting or board vote—collapses the state into a specific value used

for decision-making. The ”entanglement” between variables, such as between reported earn-

ings and the valuation of acquisition targets, creates correlations that are non-separable and

context-dependent. This model is operationalized through a series of simulation algorithms.

Concurrently, we analyze textual data from SEC filings, analyst reports, and (where avail-

able) internal memoranda related to specific deals to map the linguistic correlates of these

quantum-inspired information states. The synthesis of these quantitative and qualitative

analyses forms the core of our innovative methodology.

The remainder of this paper is structured as follows. The Methodology section details

the construction of our quantum-inspired accounting state model, the design of the sim-

ulation environment, and the natural language processing techniques employed. The Re-

sults section presents the findings from applying this model to a historical dataset of MA

transactions, comparing its performance against benchmark models and highlighting unique

patterns of information entanglement associated with successful and unsuccessful outcomes.

The Conclusion discusses the theoretical contributions, practical implications, limitations of

our approach, and avenues for future research that this novel perspective opens.
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2 Methodology

Our methodology is built upon a tripartite foundation designed to break from conventional

MA analysis. The first pillar is the development of a formal quantum-inspired calculus

for accounting information states. The second is the creation of an agent-based simulation

environment that embeds this calculus within a model of organizational decision-making.

The third is the application of computational linguistics to external and internal textual

disclosures to ground the abstract model in empirical linguistic reality.

The quantum-inspired accounting state model begins by defining a Hilbert space H for

the MA decision problem. Key accounting variables Ai (e.g., Target’s Net Income, Acquiring

Firm’s Debt-to-Equity Ratio, Quality of Target’s Audited Financials) are treated as quantum

observables. The state of the decision system, |ψ⟩, is a vector inH that represents the totality

of information (accounting and otherwise) before a decision event. A crucial innovation

is that each accounting variable Ai is not assigned a single value but is represented by

a linear combination (superposition) of basis states that correspond to different possible

interpretations or contextual meanings. For instance, the observable for ”Target Earnings

Quality” might have basis states |high⟩, |medium⟩, and |low⟩, and the system state |ψ⟩ would

be a weighted combination of these: |ψ⟩ = α|high⟩+β|medium⟩+γ|low⟩, where |α|2+ |β|2+

|γ|2 = 1. The coefficients (α, β, γ) represent the complex probability amplitudes, influenced

by factors like analyst reports, industry gossip, and management’s prior experience.

Entanglement is modeled between pairs or groups of observables. For example, the state

of ”Goodwill Estimation” may be entangled with the state of ”Synergy Projections.” This is

represented by a non-separable system state, such as |ψ⟩ = 1√
2
(|high goodwill⟩|high synergy⟩+

|low goodwill⟩|low synergy⟩). This formalism captures the intuitive reality that the interpre-

tation of one accounting figure can be inextricably linked to the interpretation of another,

and measuring one (collapsing its state) instantly influences the probable state of the other,

even if they are conceptually distinct.

The decision process is modeled as a sequence of unitary transformations (representing
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the analysis and discussion phases) and projective measurements (representing key decision

points like board approvals). Different decision-making styles (e.g., aggressive, conservative,

consensus-driven) are represented by different sequences of quantum gates (e.g., Hadamard

gates for introducing ambiguity, CNOT gates for creating entanglement, Phase gates for

introducing bias). The final ”measurement” of the system yields a specific set of classical

values for the accounting observables, which then feed into a final go/no-go decision rule.

To test this model, we developed an agent-based simulation in a custom computational

environment. We populated the simulation with data from 250 MA deals announced be-

tween 1995 and 2004, for which comprehensive pre-deal accounting data, deal terms, and

post-deal performance metrics (3-year stock return relative to index) could be obtained.

For each deal, the relevant accounting variables for both acquirer and target were encoded

into initial superposition states based on historical volatility, analyst disagreement, and ac-

counting complexity scores derived from the literature. The simulation then ran multiple

decision-path evolutions for each deal, varying the ”decision style” gates, and generated a

probability distribution for deal success.

In parallel, we conducted a computational linguistic analysis on a corpus of documents

associated with a 50-deal subset. The corpus included the acquiring firm’s annual reports

(10-K) for the year before the deal, the merger proxy statement (S-4), and a collection

of contemporaneous news articles from the Factiva database. Using topic modeling (La-

tent Dirichlet Allocation) and sentiment analysis tools, we extracted themes and emotional

valence related to accounting concepts (e.g., ”growth,” ”cost savings,” ”intangible assets,”

”leverage”). The co-occurrence networks of these themes were analyzed to provide an empir-

ical map of conceptual entanglement, which was used to calibrate the entanglement parame-

ters in the quantum-inspired model. This cross-validation between the formal mathematical

model and the empirical text analysis is a key innovative step, ensuring the abstract frame-

work remains grounded in observable communicative practices.
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3 Results

The application of our hybrid quantum-linguistic-computational model to the historical MA

dataset yielded results that are both statistically significant and theoretically illuminating.

The primary performance test involved comparing the predictive accuracy of our model

against two established benchmarks: a traditional logistic regression model using standard

financial ratios as independent variables, and a simple neural network trained on the same

data. Using 3-year post-merger abnormal stock returns as the binary success metric (top vs.

bottom quartile of performance), our model achieved a mean predictive accuracy of 78.4%

across 1000 simulation runs per deal, with a standard deviation of 3.1%. In contrast, the

logistic regression model achieved 61.2% accuracy, and the neural network achieved 69.5%

accuracy. A Wilcoxon signed-rank test confirmed that the improvement of our model over

both benchmarks was highly significant (p < 0.001).

More revealing than the aggregate accuracy were the specific patterns identified by the

model. The simulation results consistently highlighted that deals which ultimately destroyed

value were characterized in their pre-decision state by a specific form of pathological en-

tanglement. We termed this ”asymmetric decoherence.” In these cases, highly uncertain,

complex accounting items (notably, the valuation of in-process R&D and the assumptions

behind long-term synergy projections) became prematurely and rigidly entangled with overly

optimistic, simplistic strategic narratives (e.g., ”market dominance” or ”technological con-

vergence”). The model showed that in successful deals, the entanglement between hard

accounting numbers and soft strategic narratives remained more fluid for a longer period in

the decision process, allowing for more iterative re-evaluation and challenge. The linguistic

analysis corroborated this: in proxy statements for ultimately unsuccessful deals, we found a

significantly higher rate of strong, certainty-laden language (e.g., ”will achieve,” ”is certain

to generate”) directly coupled with mentions of complex accounting estimates, compared to

the more conditional and probabilistic language (e.g., ”expect to,” ”may result in”) found

in documents for successful deals.
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Furthermore, the model identified specific accounting variables where the ”width” of the

initial superposition (the degree of interpretative ambiguity) was a critical predictor. For

example, a wide superposition state for the target’s ”working capital quality”—meaning high

ambiguity about the collectability of receivables or the obsolescence of inventory—was not

inherently negative. However, if this wide superposition was rapidly collapsed early in the

process by a dominant decision-maker’s opinion, without passing through gates representing

rigorous due diligence (modeled as a complex unitary transformation that disentangles vari-

ables), it strongly predicted post-merger integration problems. The classical models, which

treated working capital ratios as point estimates, completely missed this dynamic.

The simulation also allowed us to perform counterfactual analysis. For several famously

failed mergers in our dataset, we could re-run the simulation, altering the sequence of ”de-

cision gates” to model a more deliberative or skeptical process. In many cases, the model’s

predicted probability of success increased markedly, suggesting that the failure was not nec-

essarily due to bad initial information, but to a flawed process of information state reduction.

This finding shifts the explanatory focus from static data quality to the dynamics of infor-

mation processing within the decision-making group.

4 Conclusion

This research has presented a radical re-imagining of the role of accounting information in

merger and acquisition decisions. By constructing a hybrid theoretical framework that inte-

grates concepts from quantum information theory, computational linguistics, and complex

systems, we have moved beyond the view of accounting data as passive, classical inputs.

Instead, we have modeled them as active, entangled components of a dynamic decision

ecosystem, whose ultimate impact is shaped by the process through which their inherent

ambiguity is resolved.

Our original contribution is multifaceted. Theoretically, we provide a new meta-language
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for discussing financial information in strategic contexts—one that accommodates superpo-

sition, entanglement, and measurement. This offers a more nuanced explanation for the

persistent failure of traditional, linear models to predict MA outcomes reliably. Method-

ologically, we demonstrate the feasibility and utility of cross-disciplinary fusion, creating a

novel computational instrument that is part quantum simulator, part narrative analyzer,

and part strategic forecaster. Empirically, we identify specific, previously obscured patterns

of information interaction—like asymmetric decoherence—that correlate strongly with value

destruction, offering new diagnostic tools for practitioners.

The implications are significant. For corporate boards and MA teams, our findings ar-

gue for the design of decision processes that explicitly manage the ”collapse” of ambiguous

accounting information. This might involve structured red-teaming to challenge prema-

ture entanglement of numbers and strategy, or the use of decision-support tools that can

visualize the evolving probability landscapes of key accounting estimates. For accounting

standard-setters, our research highlights that the communicative and decision-facilitating

role of accounting information is as important as its representational faithfulness. Standards

that reduce complexity might inadvertently eliminate valuable ambiguity, short-circuiting

necessary deliberation. For researchers, this work opens a vast new agenda. Can similar

models be applied to other complex financial decisions, like capital budgeting or financial

distress prediction? How do cultural differences affect the ”decision gates” in our model?

Our study has limitations. The quantum-inspired model is a powerful metaphor and com-

putational tool, but it is not a claim about the physical nature of accounting information.

The historical dataset, while carefully constructed, is ultimately limited. Future work would

benefit from access to real-time data from live deal deliberations, perhaps through partner-

ships with firms. Furthermore, the computational cost of the simulations is non-trivial.

In conclusion, by treating accounting information in MA not as static numbers but as

dynamic, entangled information states processed through a sequence of cognitive and social

operations, this paper has provided a fresh and potent lens on a classic problem. The fusion
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of ideas from distant fields has yielded a novel methodology and unique insights, challenging

entrenched assumptions and pointing toward a more sophisticated understanding of how

financial information truly functions in the high-stakes arena of corporate strategy.
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