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Motivation
Research, develop, and use highly personalized 
agents to complement the cognitive limitations of 
the human mind to facilitate the decision making 
process to:

– Reduce information overload (bounded 
rationality)

– Increase work efficiency, i.e. speed up real- 
time managerial decisions

– Increase productivity (cost savings and ROI)
– Increase solution (product or service) quality
– There are also Intangible Benefits, e.g. 

greater customer and employee satisfaction!

Motivation
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These agents work in a collaborative manner with 
users to accomplish their goals. 
– To work effectively and efficiently with a human 

user, the agents must learn the human user’s 
interests, habits and preferences (as well as those 
of their communities). 

– In an online retail example, recommendations can 
be given as to what to buy (product-brokering) and 
from whom to buy (merchant-brokering), based on 
customer criteria. 

Motivation
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Business Architecture
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“You cannot manage what you do not 
measure”

“What gets watched, gets done.”
“Organizational Magnifying Glass” –
Focus the work of employees so everyone 
is going in the same direction!

Economic Dashboard
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Economic Dashboard
An Economic Dashboard lets business people:

Monitor critical business processes and activities 
using metrics of business performance.
Analyze critical business problems by exploring 
relevant and timely information from various 
sources at different levels of detail.
Manage people and processes to improve 
decisions, optimize performance, and steer the 
organization in the right direction.
Communicate with and give Feedback to 
Advocate Agents
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Economic Dashboard
Economic dashboards provide a dynamic 
perspective view of information relating to those 
different roles and give rapid feedback regarding 
Advocate Agent performance on specific goal-
oriented tasks. 
Non-intrusive user interfaces that facilitate tactical 
and strategic decision making processes. 
Present summarized views of historical economic 
and newly gained knowledge, based upon data 
harvested from the web using information retrieval 
and drill-down capabilities. 
Users can give explicit feedback to the system to 
evaluate the goodness of the findings and 
suggestions. 
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3 Types of Economic Dashboards 
relating to Business Intelligence

Strategic BI: Achieve long-term organizational goals 
Tactical BI: Conduct short-term analysis to achieve 
strategic goals 
Operational BI: Provide a decision-making environment 
that reduces the latency between the time a significant 
business event happens and the business’ ability to 
react to it. 



Advocate Agents - Slide 12

Business Intelligence and Dashboards

Strategic BI Tactical BI Operational BI

Business 
Focus

Achieve long- 
term 
organizational 
goals

Conduct short- 
term analysis 
to achieve 
strategic goals 

Manage daily 
operations, 
integrate BI with 
operational 
systems 

Primary users Executives, 
analysts 

Executives, 
analysts, Line- 
of-business 
managers 

Line-of-business 
managers, 
operational 
users and 
systems 

Timeframe Months to 
years 

Day(s) to 
weeks to 
months 

Intra-day

Data Historical 
metrics 

Historical 
metrics 

Right-time 
metrics 

Drill-down capabilities
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Example Dashboard - 1
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Example Dashboard - 2
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Example Dashboard - 3
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Technical Architecture
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Preferences
Central concept of decision making and are 
fundamental for the analysis of human choice behavior!
People have different preferences for different roles.
Inherently a multi-disciplinary topic, of interest to 
economists, computer scientists, operations 
researchers, mathematicians, etc. 
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Preference Elicitation
Questionnaire

– Define roles, areas, objectives, and tasks
Implicit

– User observation through browser extension (Piggy Bank, etc.)
Explicit

– User feedback through economic dashboard, and none 
intrusive sidebar in browser window

Business and Social Networks
– Professional (intra company e.g. IBM, Linkedin, Plaxo, etc.)
– Personal (Facebook, Hi5, Hyves, etc.)
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Document, Web, and Semantic Web

Relational Web Semantic Web

Designed for Storing and Joining 
Tabular Data

Linking 
Documents

Inference of 
Distributed 
Assertions 

Metaphor Tables Hypertext Graphs

Search SQL Keywords,  
meta data SPARQL

Search Engine RBDMS vendors
Google, 
Yahoo, 

Microsoft
Triple Store

Highest level of automation –
designed for intelligent agents
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Microformats and RDFa
<div class="vcard">
   <img src="wolf.jpg class="photo"/> 
   <a class="url fn" 
      href="www.ketter.ws">Wolf Ketter</a> 
   <div class="org">RSM Erasmus University</div> 
   <div class="adr"> 
      <div class="street-address"> 
          Burgemeester Oudlaan 50</div> 
      <span class="locality">Rotterdam, The 
          Netherlands</span> 
      <span class="postal-code">3062 PA </span> 
   </div> 
   <div class="tel">+31-10-4082624</div> 
</div> 
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Knowledge of User Preferences
User preferences will be stored as triples. For 
example the following statements might be stored 
in a user preference triple store:
– [Wolf] [prefers Rating above] [3]
– [Wolf] [prefers Vendor] [Amazon]
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Knowledge of User Needs
An Advocate Agent learns of its master’s needs via 
observations or direct questions. For example, 
after a user does several searches for computer 
hard drives, an agent might store the following 
assertion in its objectives triple store:
[Wolf] [needs Product] [Hard drive]
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Knowledge of Available Products 
The agent must then combine knowledge of the user and user needs with data 
about where these products might be purchased, and about how keywords 
related to user needs also relate to product taxonomies. The following is a 
sample list of these assertions:
[Amazon] [has product] [Samsung Solid State Drive]
[Best Buy] [has product] [Samsung Solid State Drive]
[Samsung Solid State Drive] [has Rating above] [4]              
[Samsung Solid State Drive] [is an instance of the class of products] [hard drive]
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Knowledge and  
Inference Architecture

1. A user creates objectives and saves 
them in Agent Objectives DB.

2. The Inference Engine takes 
objectives to search its RDF triple 
store and construct new queries.  It 
passes queries to New Query 
Generator which converts to HTTP 
Get queries on the Web, to look for 
product info, recommendations and 
other metadata.

3. HTTP Get requests return well- 
formed XHTML Web Pages that run 
through RDF Extraction and 
harvesting process.

4. The RDF extraction process is 
governed by a Rule Engine that 
determines what RDF statements will 
be added to the RDF triple store.

5. The executed rules are stored in a 
Rule Repository that is consistent 
with the semantic bus.

6. Changes to RDF triple store may 
trigger new queries or may change 
the Product Rankings of products.

7. Users may change the rules at any 
time using a Rules Management 
Console.  This is a set of Rule 
Templates generated by the 
Advocate Agent system.
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Security
Social Trust and Verification
Private and Public Firewalls 
Behavioral Inferences
Central Authorities and Open Identifications
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Conclusions
Demonstrating the feasibility of Advocate Agents 
by presenting an architecture that integrates 
current technologies, such as Enterprise Service 
bus, XML, RDF,  and machine learning techniques 
into a unique system and demonstrating that all the 
components of Advocate Agents can be built from 
already existing methods and elements.
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Future Work
First application areas:
– Capgemini Financial Services
– Dutch Flower Auctions 

Setup the architecture framework
Setup RDF inference engine and knowledge repository
Implement the browser extension 
Implement the Economic Dashboard
Perform data and text mining, machine learning and 
personalization
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Discussion
Suggestions?
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More info and contact
http://advocate-agents.blogspot.com/
Lots to do… interested in participation?
Email: wketter@rsm.nl

http://advocate-agents.blogspot.com/
mailto:wketter@rsm.nl
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