Literal handling of conflicting default rules leads to inadequate reactions of autistic patients
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The syndrome of autism was first identified in the 1940’s and exhibits a variety of phenomena: some of an interpersonal and some of a pragmatic character. One problem confronting the understanding of the syndrome is that of conceptualization: although the practitioner becomes accustomed to recognizing and responding to the various tendencies exhibited in the syndrome, it can nevertheless be difficult adequately to describe them. Various theories attempt to provide conceptualizations of the syndrome: the best known being the ‘theory of mind’ account, the ‘central coherence’ account, and the ‘executive function’ account. These theories all, however, have well-known difficulties, and there is a need for further contribution to the conceptualization of the syndrome or parts of it. In this paper, we draw on a branch of logic in order to articulate the character of some major subsets of the phenomena belonging to the syndrome. This branch is the theory of defeasibility (where additional context can cause a conclusion to be modified or withdrawn) as applied to practical reasoning (reasoning whose conclusion is an action). This allows us to characterize some phenomena of autism in a fresh and precise way and suggests new lines of empirical experimentation. An advantage of this approach is that it allows us to benefit from the rich vocabulary of concepts, notations and distinctions which has been developed during the history of logic. In these terms, our thesis is that autistic cognition shows a tendency towards context-free-execution-of-actions, and that in logical terms this can be characterized as a literal handling of a set of conflicting default rules for choosing these actions.

      Default reasoning is intended to better simulate a real-world commonsense reasoning in the cases, which include typical and non-typical features. A default rule states that a situation should be considered as typical and an action should be chosen accordingly unless the typicality assumption is inconsistent. We observe that autistic intelligence is capable of operating with stand-alone default rules in a correct manner most of times.

      When there is a system of conflicting default rules, the formal treatment (operational semantics) has been developed so that multiple valid actions can be chosen in a given situation, depending on the order the default rules are applied. All of such actions are formally accepted in such situation, and default logic approach does not provide means for preference of some of these actions over the other ones. Analyzing the behavior of autistic patients, we observe that unlike the controls, autistic children lack the capability to choose the more appropriate action instead of a less appropriate. In this respect we see that the model of default reasoning rather suites autistic subjects than controls.  

       In this study we explain that literal following the patterns of default reasoning in case of conflicting rules rather than applying the classical monotonic reasoning leads to the certain autistic phenomena outlined in the experimental studies: 

1. Non-toleration of novelty of any sort, because it may yield too many possible outcomes;

2. Incapability to change plan online when necessary, because the search space is too complex;

3. Easy deviation from a reasoning context, caused by an insignificant detail;

4. Lack of capability to distinguish more important from less important features for given situation, because both high and low importance features may lead to plausible conclusions;

5. Inability to properly perceive the level of generality of a feature appropriate for a given situation, because applying more general and less general version of the same feature lead to the  resultant situations which seem plausible.

To conclude we state that our study reveals that autistic reasoning follows the formal model of default reasoning closer than reasoning of controls. The phenomena of autistic reasoning constitutes a particular challenge for the formal model of human reasoning. At the same time, we expect this study to shed a light on how it might be improved by default reasoning-based rehabilitation means.

