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Project Title:

Design of automated agents capable of recognizing and forecasting the economic environment to
facilitate decision-making

Project Summary:

Many enterprises that operate in dynamic markets need to make product pricing and resource
utilization decisions in real-time. To seek competitive advantage, firms increasingly employ
sophisticated decision support systems. These systems often involve software agents that can act
rationally on behalf of users or assist in a variety of tasks. Software agents are able to analyze many
more possibilities in shorter time frames than their human counterparts, but are often limited in their
ability to make strategic decisions. Strategic decisions require the ability to make long term predictions
from past data.

To give agents improved ability to support strategic decisions, we have developed methods for software
agents to characterize the economic environment they operate in and predict its future conditions.
These economic conditions, or economic regimes, have clear qualitative interpretations (such as
shortage, oversupply, etc.) and can guide an agent to adjust its objective functions (e.g., liquidate
inventory if an economic downturn is predicted in the future) depending on the predictions. In various
papers (examples attached as supporting documents) we demonstrate how to compute economic
regimes using historical data, and how to use them in real-time to characterize observed market
conditions and to predict their evolution over multiple time scales. We use the Trading Agent
Competition for Supply Chain Management (TAC SCM) testbed to demonstrate the efficacy of our
conceptual framework and computational models. TAC SCM is a supply chain environment characterized
by competitive procurement and sales markets and dynamic pricing, which provides a low cost realistic
multi-echelon environment simulating many modern flexible manufacturing environments. Our results
show that regime models are effective in informing both short-term pricing and long-term resource
allocation decisions. The predictions made by regime models outperform the predictions made using
more traditional short- and long-term predictive modeling approaches. In TAC SCM agents make fully
automated decisions, but in a real application they can be used instead to assist a human decision maker
by providing predictions of future economic conditions and guidance on decisions.

Our agent itself is an artifact designed to support a research agenda ranging from computer science to
decision support and human-computer interaction. To maximize flexibility, virtually all decision
processing is performed by a network of configurable, composable modules that do a variety of data
analysis, modeling, and prediction tasks. These are composed at runtime to support agent decision-
making. We have demonstrated how this design approach can be used in a variety of intra-firm and
inter-firm contexts to enable users to compose decision behaviors from components, allowing dynamic
construction of analysis and modeling tools from small, single-purpose evaluator services.

This work clearly falls in the realm of Information Systems oriented design science, as it fits all three
definitions provided in the appendix that emphasize the artifact’s importance in organizational context.
The supporting documents cover “end-to-end” design realization of the IT artifact, including the design
of various modules, the architecture of the agent, the decision models of the agents, the models for
characterizing regimes using historical data, the real-time implementation of the regime model, and the
evaluation of decisions made using regimes.



Verification:

The project has been conducted entirely for educational purposes by faculty and students.
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Wolfgang Ketter, John Collins, Maria Gini, Alok Gupta, and Paul Schrater. “Strategic sales management
guided by economic regimes,” In Smart Business Networks Conference, Putten, The Netherlands, June,
2006.
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e MinneTAC - 3rd place in the 8th Trading Agent Competition for Supply-Chain Management,
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