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Track B : Using Background Knowledge to Improve 
Machine Learning Results

• Track Co-champions:
• Mike Bennett

• Andrea Westerinen

• Blog Page
• http://ontologforum.org/index.php/Blog:Improving_Machine_Learning_using_Background_K

nowledge

http://ontologforum.org/index.php/Blog:Improving_Machine_Learning_using_Background_Knowledge


Motivations

• Machine Learning (ML) is based on defining and using mathematical models to 
perform tasks, predict outcomes, make recommendations, etc. 

• Initial models can be specified by a data scientist, and/or constructed through 
combinations of supervised and unsupervised learning and pattern analysis

• Challenges with this:
• If no background knowledge is employed, the ML results may not be understandable
• There is a bewildering array of model choices and combinations

• Background knowledge could improve the quality of ML results by using 
reasoning techniques to select learning models and prepare the training and 
examined data (reducing large, noisy data sets to manageable, focused ones)



Objective

• The objective of this Ontology Summit 2017 track is to understand:
• Challenges in using different kinds of background knowledge in machine 

learning

• Role of ontologies, vocabularies and other resources to improve machine 
learning results

• Design/construction/content/evolution/... requirements for an ontology to 
support machine learning



Summit Graphical Overview



Track B Positioning



Track B Session 1 Content

• SimonDavidson, Psonify
• The Investigator's Toolkit – Deriving Immediate, Actionable Insights from 

Unstructured Data

• Ken Baclawski (College of Computer and Information Science, 
Northeastern University)
• Combining Ontologies and Machine Learning to Improve Decision Making



Simon Davidson, Psonify

• Title: The Investigator's Toolkit – Deriving Immediate, Actionable Insights 
from Unstructured Data
• In this session, Simon Davidson of Psonify demonstrates the use of the Investigator's 

Toolkit for deriving immediate situational awareness and actionable insights from 
unstructured datasets for forensic investigation. The session starts with a deep dive 
into the challenges in natural language processing, leading to the provisioning and 
use of ontologies for the relevant subject matter, as used in the IntuScan platform. As 
an example, a financial ontology (e.g. FIBO and extensions to that) could be used for 
financial regulatory compliance challenges, or a legal ontology for analysis of legal 
texts. This is followed by a live demonstration of the Investigator's Toolkit. The Toolkit 
is used in digital forensics, extracting concepts with reference to an ontology that 
isolates the meanings of the concepts and provides “artificial intuition” into the 
contexts of the subject text, giving immediately actionable insights into the content.



Ken Baclawski (College of Computer and Information Science, 
Northeastern University)

• Combining Ontologies and Machine Learning to Improve Decision Making
• Decision making is fundamental for modern systems whether they are controlled by 

humans, computers or both. Machine Learning (ML) is an increasingly popular 
technique for decision making. This talk will give an overview of work at Oracle and 
Northeastern University that combines ontologies with ML and other techniques. 
Benefits of our combination include improving the quality of decisions, making 
decisions understandable, and improving the adaptability of decision making 
processes in response to changing conditions. Ontologies are especially well suited to 
improving decision making that includes both humans and computers. This is the 
case not only when humans are directly involved as system operators but also when 
humans are acting as regulators for autonomous systems. These techniques have 
been applied or proposed in a variety of domains such as customer support, 
healthcare, cloud services, aircraft operation, and nuclear power plants.



Chat Transcript: Key Points

• Requirements: what sort of Ontology?
• Rigidity etc. 

• Clustering versus Hierarchy
• Suitability for supervised v unsupervised learning
• Humain in the Loop
• Requirements for validation of the ontologies used

• Situation awareness and Context
• Situation Theory

• Ontological formalisms
• FOL / OWL DL / Higher orders
• Situation theory needs higher than DL
• Kinds of reasoning that are appropriate

• Overall
• Is there a cycle between Track A (synthesizing ontolgiies from data) and Track B (using ontolies in NLP)? 
• Are they the same kinds of ontology? 



Questions?


