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Epistemic uncertainty, characterized by subjectiveness and partial availability of informa-

tion, is associated with the domains of multi-sensor fusion, evidence processing, etc. Math-

ernatical Theory of Evidence, pioneered by Glenn Shafer [1], is a branch of study seeking to

analytically model and manipulate the epistemic uncertainty entertained by an agent.

The field is relatively young and cluttered with schemes that are used non-cohesively and

often counter-intuitively. Further the issue is made worse as none of the schemes seems to be

capable of modeling fully the uncertainty met in practice. Interestingly, humans are capable of

intuitively handling such uncertainty in statements in their day-to-day activities. It is apparent

that the reasons for deficiencies in existing models is the unjustified nature of their application

approaches.

This research seeks to enhance the intuitiveness and flexibility in mathematical modeling of

epistemic uncertainty. It identifies three aspects, which any model should address cautiously.

Namely, the manner in which real world propositions are mathematically represented, the man-

ner in which uncertainty entertained by an agent is conveyed as a number assignment, and the

manner in which expressed uncertainty is combined and conditioned. Novel strategies that par-

allels the way humans reason and hence enhance the intuitiveness, are introduced to overcome

shortcomings in the existing mathematical representation. Further it proposes representing

support as functions of propositions which are formed using a Boolean algebra on a set of

hypotheses representing the context. Handling of some complicated propositions is simplified
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by introducing N-of, a logical operator formalizing the human notion 'N of n'. The research

also proposes methods that can be used to select an appropriate combination strategy based

on the contextual relationships between the frames, for a given evidence. It is further noted

that the counter intuitive results obtained using the existing combination function's is a direct

consequence of one being unaware of this relationship. Latter part of the research focuses on

the concept of pre-conditioning, where evidence is conditioned based on external information

one deems as certain. It also examines how comparable evidence may be averaged based on

pre-determined weights.

Although, a couple of novel concepts are introduced, the concepts retains backward compat-

ibility with what is already established in this domain. Being modular, the proposed schemes

can be selectively integrated with the existing techniques.
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