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The fusion of data science and artificial intelligence
(AI) continues to redefine the science and practice of
decision support. Rapid advances in large language
models, hybrid learning frameworks, and optimization
algorithms now enable decision-makers to act on
richer, timelier, and more transparent insights. This
year’s mini-track features eleven research papers that
collectively reflect the diversity and maturity of the
field. Together, they demonstrate how Al augments
human cognition, improves predictive and adaptive
analytics, and embeds fairness and explainability into
data-driven systems across various industries,
including finance, cybersecurity, logistics, and
healthcare.

Human and Cognitive Dimensions of Al in Decision
Making

The mini-track opens with four papers that examine
how AI augments human cognition, reasoning, and
decision reliability across organizational and
technical contexts.

In “Tackling Managerial Cognitive Limitations by
Harnessing Artificial Intelligence,” Niittymaa and
Ruokonen examine the intersection of bounded
rationality and digital decision aids. Drawing on
behavioral and organizational theory, they argue that
Al tools can systematically compensate for managers’
cognitive constraints by generating alternative
framings, uncovering latent patterns, and improving
analytical depth in complex environments. The paper
contributes a conceptual framework that distinguishes
between substitutional and complementary Al roles in
managerial cognition, offering actionable guidance for
leaders adopting intelligent decision support.

Building on the notion of cognitive augmentation,
“Prompting for the Unknown: Leveraging In-Context
Learning for Few-Shot Open Set Classification,” by
Grote, Hariharan, and Weinhardt, investigates how
large language models (LLMs) can recognize and
categorize previously unseen classes using limited
examples. Through an extensive experimental design,
the authors analyze prompting strategies and
contextual embeddings that enable LLMs to reason
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beyond their training distribution. Their results reveal
that prompt design and contextual grounding critically
affect open-set recognition, providing theoretical and
empirical insights into the adaptability of generative
Al

Addressing real-world security concerns, “Self-
Training Approach for Smishing Detection in
Multilingual and Low-Resource Settings,” by
Krawczyk et al., introduces a semi-supervised
framework for detecting fraudulent SMS messages
across diverse linguistic environments. Leveraging
cross-lingual ~ embeddings and  pseudo-label
refinement, their approach significantly improves
detection accuracy in low-resource languages. The
study not only advances multilingual natural language
processing but also highlights how Al can mitigate
cybercrime and protect users in regions often
underserved by commercial tools.

Finally, “Optimal Device-Type Inference in Cyber-
Physical Systems Using Packet Data and Expert
Rules,” authored by Brown et al., fuses domain
expertise with machine learning to identify device
types in networked industrial systems. Their hybrid
model integrates rule-based logic with optimization
and pattern recognition, achieving high inference
accuracy without intrusive system scans. By
translating  network  packet signatures into
interpretable device classifications, the paper
demonstrates a practical pathway toward explainable,
safe, and efficient cybersecurity analytics.

Predictive Analytics, Forecasting, and Adaptive
Intelligence

The second session centers on the predictive and
adaptive  capabilities of modern analytics,
emphasizing how machine learning can inform
strategic foresight and operational planning.

In “A Multi-Task Learning Approach for Predicting
Capacity Expansion Timing and Requirements in
Colocation Datacenters,” Zarayeneh, Mavaie, and
Vennelakanti propose a sophisticated Transformer-
based architecture that jointly forecasts both the timing
and magnitude of capacity expansions. By integrating

Page 1259



telemetry data, macroeconomic indicators, and
sentiment signals into a unified temporal-static
embedding space, their model provides probabilistic
forecasts with calibrated confidence intervals. The
research demonstrates how multi-task learning and
uncertainty  estimation can support long-term
infrastructure procurement, reduce stranded capacity
risk, and enhance capital allocation in energy-
intensive data center environments.

Extending predictive analytics into the service sector,
“A Dynamic Capabilities Perspective on Restaurant
Demand Forecasting,” by Chae, Sheu, and Park,
combines quantitative forecasting with organizational
learning theory. The authors examine how the
development of analytics capability influences
forecasting performance under demand volatility.
Through empirical analysis, they demonstrate that
firms that embed data-driven routines achieve higher
adaptability and resilience. This study bridges
technical modeling and managerial capability
building, reinforcing the strategic role of analytics as
a dynamic organizational resource.

Rounding out this session, “Anomaly Detection
in  Multivariate Time Series: Combining
LSTM Autoencoders with Contrastive
Learning,” by Seo, Jang, and Min, introduces a
deep learning framework that unites reconstruction-
based anomaly  detection with contrastive
representation learning. The authors demonstrate
superior detection accuracy on complex, noisy
datasets and highlight the model’s
generalizability across various industries,
including manufacturing, energy, and finance.
By explicitly learning feature correlations
and temporal dependencies, their approach
enhances both accuracy and interpretability in
sequential anomaly detection.

Networks, Optimization, and Responsible Al

The final session turns to fairness, transparency,
and responsible optimization in interconnected
systems.

“Health Comes at a Hidden Cost: Strategic Pricing
and Equity in Heart Supplement Markets,” by Asgari
et al., investigates how pricing strategies and
marketing analytics influence equity and consumer
welfare in digital health markets. Using large-scale
online data, the authors analyze how algorithmic
pricing can unintentionally reinforce disparities in
product accessibility. Their results call attention to the
ethical implications of automated market systems and
propose guidelines for balancing profitability with
social responsibility.

In “Role-Aware Backbone Extraction
and Visualization of Financial Transaction
Networks via Asymmetric  Non-Negative Matrix
Factorization,” Bose et al. develop a method to
extract interpretable network  backbones  that
retain  asymmetric  transactional relationships.
By combining matrix factorization with role
identification, they reveal latent structures  that
traditional undirected methods overlook. The
resulting visualization framework enables
regulators and analysts to trace flows of
influence, detect anomalies, and enhance
transparency in complex financial ecosystems.

Concluding  the  mini-track,  “Learning to
Balance: Equitable Districting and Routing in
Last-Mile Logistics via Graph Neural Networks,” by
Haustein and Gust, integrates fairness-aware
optimization ~ with  graph neural network
architectures. Their  model  simultaneously
minimizes travel cost and workload imbalance
while ensuring equitable service coverage. Through
simulations on realistic logistics data, they
demonstrate that Al can achieve operational
efficiency without sacrificing social  equity.
The  paper emphasizes the importance of
integrating  fairness  objectives directly into
optimization pipelines, rather than treating them as
post-hoc adjustments.

Conclusion

Across its three thematic sessions, this year’s mini-
track captures the multidimensional progress of Al
and data science in decision support. The eleven
papers together show how cognitive modeling
enhances managerial reasoning, how predictive
analytics strengthen foresight and adaptability,
and how optimization grounded in fairness
advances societal welfare. We extend our sincere
appreciation to all contributing authors for their
innovative research and to the reviewers for their
valuable feedback. We hope this collection
stimulates  future collaboration and inspires
continued exploration toward transparent,
ethical, and human-centered Al for
improved decision-making.
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