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Medical knowledge-based systems assist physicians in making clinical diagnosis, suggesting 
therapeutic interventions, recommending treatments, or tutoring other clinicians. The effectiveness of a 
Knowledge Base System (KBS) depends on the completeness of the knowledge represented within the 
KB, more so than the sophistication of the reasoning mechanisms. To realize medical knowledge bases, 
the Semantic Web framework offers a formal, logic-based framework for modeling the knowledge from 
clinical guidelines—i.e., via expressive biomedical OWL ontologies, allowing clinical facts to be inferred 
based on utilized ontological constructs; and using deductive rule languages, such as RuleML, SPIN or 
SWRL, which allow applying deterministic knowledge to infer clinical conclusions. From a knowledge 
engineering perspective, we posit that semantic ontologies are particularly useful for representing and 
reasoning over medical knowledge bases.  

On the other hand, we argue that useful mechanisms for enriching semantic medical knowledge 
bases are not limited to deterministic knowledge. Human Plausible Reasoning (HPR) is an inference 
approach that people use when they do not have a ready answer for a question. HPR generates 
defeasible arguments that are not logical necessities, but it is a rational response to reasoning under 
uncertainty resulting from incomplete knowledge. HPR assumes that a large part of human knowledge is 
represented in dynamic hierarchies, which are constantly being updated. It identifies the associations 
between the question and knowledge retrieved from memory and draw the line of inference. To do so, a 
variety of inference patterns such as generalization, specialization, similarity, and dissimilarity are 
employed by human to answer everyday questions. Induction, analogy, and abduction are some 
reasoning approaches that have formalized plausible reasoning patterns to infer plausible answers.  

Inductive generalization explores a large number of examples trying to find some features in 
common that can be generalized to the form of a rule. In a similar paradigm, analogical reasoning 
assumes that entities that are similar in some aspects might be similar in other aspects as well. On the 
other hand, abduction is the process of forming the most probable explanatory hypothesis based on a 
number of given observations.  

In this work, we explore knowledge engineering approaches to extend the knowledge closure of a 
medical KB using plausible reasoning mechanisms, which exploit associations underlying domain-specific 
data. As plausible reasoning approaches leverage the relations, semantics, and similarities between KB 
entities, we argue that Semantic Web technology can be utilized to improve the productivity of these 
weak forms of inference. The explicit representation of the semantics of data, accompanied with 
ontological constructs allow more accurately determining semantic similarity. In addition, the Semantic 
Web built-in DL-based inferencing methods bring useful opportunities to uncover implicitly defined 
information and infer additional knowledge. 

In this regard, we present a multi-strategy medical reasoning system (M-KBS) that integrates 
plausible and deterministic reasoning methods, with Semantic Web technologies. Our approach can be 
applied in clinical decision support systems that deal with chronic disease management. An evaluation 
of our system, using a real-world hepatitis dataset, shows 10-12% improvement in the knowledge 
coverage. 


