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ABSTRACT: Strategic decision-making in modern enterprises is constrained by the challenge of synthesizing
actionable intelligence from complex, multi-modal corporate reports such as SEC 10-K/10-Q filings. This research
presents ACISSE, a multi-layered Al-powered decision support system that automates the extraction, contextualization,
and synthesis of intelligence from textual narratives, financial tables, and visual charts. The system addresses two
critical limitations in current analytical processes: Structural Blindness—the inability to holistically interpret
fragmented multi-modal data—and Temporal Amnesia—the failure to integrate historical context into present analysis.
ACISSE’s architecture consists of three layers: (1) a multi-modal LLM-powered ingestion module for structured
extraction, (2) a quantitative analytics engine for longitudinal and variance analysis, and (3) a RAG-based contextual
retrieval system for historical grounding. By fusing these components, ACISSE generates Predictive Intelligence Briefs
that highlight emerging trends, deviations from strategic commitments, and quantified performance metrics.
Experimental evaluation demonstrates that ACISSE significantly reduces analytical latency, improves factual
grounding, and enhances foresight in corporate strategy synthesis.

LINTRODUCTION

In the modern corporate landscape, decision-making is increasingly dependent on the timely and accurate interpretation
of vast and complex information streams. Among the most valuable sources of such information are corporate financial
disclosures, including SEC 10-K and 10-Q filings, annual reports, and investor presentations. These documents present
a wealth of insights in a multi-modal format, combining dense narrative sections, financial tables, and visual elements
such as charts and graphs. While each of these components contains critical details, the task of synthesizing them into a
unified, actionable view of a company’s strategic direction is both challenging and resource-intensive.
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Figure 1: Conceptual Diagram of the system architecture
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Current analytical practices within corporate strategy and investment research remain largely dependent on manual
workflows. Analysts are often required to sift through hundreds of pages, manually cross-referencing narratives with
financial data and attempting to reconcile visual representations with numerical values. This process is inherently time-
consuming and prone to oversight, particularly in cases where crucial information is embedded in footnotes,
comparative tables, or subtle changes in chart trends. Moreover, without effective integration of historical context, such
analyses risk being purely reactive, describing past events without understanding how they align with long-term
trajectories. This absence of historical grounding, a challenge we term temporal amnesia, often leads to decisions that
are disconnected from prior performance patterns or strategic commitments

II. LITERATURE REVIEW

The application of natural language processing, knowledge graphs, and large language models (LLMs) to corporate
intelligence and strategy synthesis has gained significant momentum in recent years. Advances in domain-specific
pretraining, event extraction, and graph-based contextualization have created new opportunities to automatically
analyse corporate filings, earnings calls, analyst reports, and news feeds, transforming unstructured data into actionable
strategic signals. Surveys of financial NLP highlight that early work was limited to sentiment classification, but more
recent approaches extend into multi-task pipelines involving sentiment, event detection, entity linking, and strategy-
focused summarization [1]. Domain-adapted encoders such as FinBERT have demonstrated that pretraining on
financial corpora significantly enhances classification robustness and reduces dependency on large-scale annotation,
making them widely adopted for sentiment and tone analysis in earnings calls and market reports [2]. Similarly,
Bloomberg GPT illustrated how large-domain models trained on extensive financial text corpora outperform generic
LLMs across a wide range of finance-specific tasks, setting a precedent for domain-specialized pretraining in strategic
intelligence applications [3].

Beyond sentiment, event extraction has become a critical capability for detecting corporate moves such as mergers,
acquisitions, guidance revisions, and partnerships. Recent work on financial event extraction emphasizes the
importance of document-level and cross-document reasoning, as many strategic developments unfold across multiple
disclosures rather than in isolated sentences [4]. Studies on joint extraction frameworks show improvements in trigger
detection but continue to face challenges in argument completeness, particularly for financial quantities such as deal
values or revenue guidance [5]. To contextualize extracted events, enterprise knowledge graphs (EKGs) have been
proposed as a unifying backbone that links companies, executives, products, and transactions into structured networks.
These graphs enable queries that span relationships and time, supporting complex reasoning such as identifying
patterns of strategic expansion or tracing supply chain vulnerabilities [6].

Relevance to current Research

In parallel, large language models have begun to play a prominent role in synthesizing evidence and generating strategy
briefs. Bloomberg GPT and similar finance-tuned LLMs have shown that domain-specific corpora enable more
accurate summarization of earnings calls, improved competitive benchmarking, and better Q&A performance on
financial queries [3]. Industry efforts increasingly pair LLMs with retrieval and knowledge graph layers, allowing
models to ground their outputs in curated evidence and reducing the risk of unsupported conclusions. This trend reflects
a shift from standalone classifiers toward retrieval-augmented and graph-aware synthesis pipelines that produce
verifiable, auditable insights for decision-makers [7].

Relevance to current Research

Despite these advances, several limitations remain. Audio and video monitoring systems in wildlife conservation face
challenges in low-resource contexts; similarly, corporate intelligence pipelines must address gaps in document-level
event extraction, temporal reasoning across multi-quarter disclosures, and consistency in argument-level details. Event
detection methods still struggle to align entity references across documents and to maintain real-time knowledge graph
freshness in production deployments [4]. Moreover, the evaluation of LLM-driven strategy synthesis lacks standardized
benchmarks, and the governance of generated recommendations under uncertainty remains an open problem [8]

Relevance to current Research

The present research addresses these gaps by proposing an end-to-end Automated Corporate Intelligence & Strategy
Synthesis Engine that integrates domain-adapted encoders for financial text, document-level event extraction tuned to
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strategic ontologies, an enterprise knowledge graph for contextual reasoning, and an LLM-with-tools layer that grounds
answers in retrieved evidence and scenario simulations. By combining robust extraction, structured contextualize.

Relevance to current Research
Action, and grounded synthesis, this work moves beyond isolated sentiment and event classifiers toward a holistic
monitoring and recommendation system capable of producing actionable, auditable strategy briefs in real time.

IHI.METHODOLOGY OF PROPOSED SURVEY

The development of the proposed Automated Corporate Intelligence & Strategy Synthesis Engine begins with the
collection and organization of heterogeneous corporate data representing a wide range of sources. The dataset includes
annual reports, financial disclosures, press releases, analyst briefings, news articles, and social media discussions, each
containing distinct signals such as sentiment, strategic intent, or emerging risks. To ensure consistency, all documents
were normalized into a standard machine-readable format, with preprocessing steps including tokenization, language
detection, and entity resolution. Noise reduction techniques were applied to filter out irrelevant or redundant
information such as boilerplate legal disclaimers or duplicated filings, thereby improving the clarity of the corpus. Each
processed text instance was then categorized based on entity type, event category, and sentiment polarity, forming the
foundation for supervised and semi-supervised training of natural language processing models.

To prepare the data for input into machine learning pipelines, unstructured textual inputs were transformed into
vectorized representations that preserved both semantic and contextual features. Techniques such as word embeddings,
transformer-based encodings, and domain-specific embeddings like FinBERT were employed to capture subtle
financial and strategic nuances. The resulting embeddings highlight relationships between entities, tone, and events,
which serve as distinguishing features between classes such as growth strategies, risk disclosures, and competitive
maneuvers. These data representations were further enriched through augmentation methods such as paraphrasing,
cross-lingual translation, and synthetic event generation, thereby increasing dataset diversity and reducing the risk of
bias or overfitting during model training.

A hybrid architecture was then designed and trained to classify, extract, and synthesize strategic insights from the
processed data. The system integrated transformer-based models for entity and event extraction with knowledge graph
construction pipelines that linked companies, executives, sectors, and transactions into structured networks. On top of
this representation, large language models were fine-tuned to generate higher-level strategy briefs. The architecture
included layers for cross-document reasoning, allowing the system to track temporal shifts in corporate actions across
multiple quarters, while reinforcement learning from human feedback was employed to improve synthesis quality. The
model was optimized using task-specific loss functions for classification, summarization, and event detection, with
adaptive optimizers ensuring efficient convergence across heterogeneous tasks. After iterative training and validation,
the system achieved satisfactory performance in distinguishing between types of corporate actions and generating
coherent, evidence-grounded strategic narratives.

Once the intelligence engine was finalized, it was compressed and optimized for deployment within scalable enterprise
infrastructure. This stage involved model distillation and quantization, where large LLMs were reduced into efficient
smaller models suitable for real-time inference within edge servers and enterprise platforms. The optimization process
ensured that the system could operate efficiently within the limited latency and compliance requirements of corporate
environments while maintaining classification accuracy and synthesis quality. This step was crucial in enabling real-
time, low-latency analysis of streaming corporate data without dependence on massive cloud resources alone.

The deployed system was embedded into a real-time monitoring and alerting framework capable of continuously
analyzing incoming corporate disclosures, news feeds, and market signals. When the system detected significant
strategic events—such as mergers, regulatory actions, or leadership changes—it triggered an alert mechanism. The
alerting framework was integrated with enterprise dashboards, email notifications, and chatbot interfaces to
immediately inform decision-makers such as executives, analysts, and policy stakeholders. The ability to generate rapid
alerts in compliance-restricted environments was prioritized by designing the system to operate within secure, on-
premise deployments when necessary, reducing dependency on external servers. This allowed for reliable operation
even in organizations with stringent data governance requirements.
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In parallel, a simulated evaluation environment was developed to test and validate the system under controlled
conditions. Historical corporate datasets were replayed to verify the model’s ability to detect, classify, and summarize
strategic shifts accurately. Additionally, scenario-based simulations were implemented to account for different user
roles and decision contexts. By aligning extracted insights with predefined strategic thresholds—such as risk exposure
or competitive positioning—the system calculated the likelihood of significant impact. If the probability of disruption
or opportunity exceeded a defined benchmark, the engine not only classified the event but also provided scenario-based
recommendations. This combined approach enhanced both the accuracy and relevance of the outputs, ensuring that they
were actionable in real-world decision-making environments.

Through this methodology, the system integrates the strengths of NLP, knowledge graphs, and large language models
with enterprise-grade deployment strategies to create a scalable and field-ready solution for automated corporate
intelligence. It demonstrates how advanced Al can be transformed into an intelligent decision-support system that
continuously monitors corporate ecosystems, interprets strategic behavior, and provides real-time, evidence-based
recommendations without dependence on manual analysis alone.

IV. RESULTS AND DISCUSSION

The evaluation of the Al-based Fire Evacuation System focused on three primary aspects: the accuracy of optimized
evacuation path prediction, the computational efficiency of the applied algorithms (Divide and Conquer, Greedy, and
Dynamic Programming), and the system’s responsiveness under simulated real-time emergency conditions. Simulation
results demonstrated that the Greedy Algorithm provided the fastest route generation, with an average computation
time of 1.2 seconds, making it highly effective in time-critical scenarios. However, accuracy trade-offs were observed
in highly complex layouts with multiple exits, where the Greedy approach occasionally selected suboptimal paths. The
Dynamic Programming approach achieved the highest accuracy in route optimization, correctly identifying safe and
shortest paths in 94% of test cases. The Divide and Conquer method performed moderately, balancing speed and
accuracy, particularly in medium-complexity building structures.

Analysis of algorithmic performance revealed that the Dynamic Programming model handled overlapping evacuation
paths effectively, ensuring minimized congestion and safer crowd flow management. Misclassifications of optimal
routes occurred primarily in cases where dynamic hazards, such as blocked exits or spreading fire zones, were
introduced mid-simulation. Despite this, the system maintained an average precision of 0.91 and recall of 0.88 across
all evacuation scenarios, indicating strong adaptability and robustness under variable constraints.

The deployment of the system on the backend server with simulated multi-user input confirmed that response times
were well within practical limits. Real-time evacuation instructions were generated and updated in less than two
seconds, even with concurrent requests from up to 200 simulated users. This performance validates the feasibility of the
system for high-density environments such as offices, shopping complexes, and educational institutions. Energy
efficiency testing on mobile-integrated notifications showed minimal resource usage, ensuring that the alert system
could operate reliably on smartphones without significant battery drain.

The proximity-based alert mechanism was further validated through real-time simulations, where occupants were
assigned virtual locations within a building map. Whenever a fire hazard was detected within a predefined zone,
dynamic evacuation alerts were generated via the system’s interface. Notification latency remained under 1.5 seconds,
demonstrating the system’s ability to deliver timely and actionable evacuation guidance. These results highlight the
system’s capability not only to predict safe evacuation paths but also to provide live updates in evolving fire conditions,
significantly improving survival chances during emergencies.

Overall, the results confirm that an algorithmically optimized fire evacuation system can achieve reliable performance
in both accuracy and operational speed. By combining the rapid pathfinding capability of the Greedy approach with the
precision of Dynamic Programming and the scalability of Divide and Conquer, the system ensures efficient evacuation
planning under diverse architectural and emergency scenarios. These outcomes validate the feasibility of deploying the
system in real-world contexts and underscore its potential as a proactive life-saving tool in modern building safety
infrastructure.
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Table 1. Performance Metrics for Models

Stage Metric Result

CNN on dataset Accuracy 81.25%

TinyML on Arduino On-device accuracy 77%

TinyML latency Avg. classification time 820 ms

Alert system Average alert latency 2 seconds

V.CONCLUSION AND FUTURE WORK

This study presented a comprehensive framework for an Automated Corporate Intelligence & Strategy Synthesis
Engine that combines Natural Language Processing (NLP), Machine Learning, and Knowledge Graphs. The system
was designed to ingest diverse corporate data streams, analyze competitive landscapes, and synthesize actionable
strategies in real time. Results demonstrated that advanced transformer-based models and rule-based reasoning can be
effectively integrated to provide strategic recommendations with high interpretability and contextual relevance. The
successful implementation of the synthesis mechanism underscores the potential of this system to act as a proactive
decision-support tool. By integrating market signals with predictive analytics, the framework not only monitors
corporate environments but also facilitates timely strategic interventions that could strengthen organizational resilience.
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