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The double slit experiment provides a demarcation between classical and quantum theory, while multi-slit
experiments demarcate quantum and higher-order interference theories. In this work we show that these ex-
periments pertain to a broader class of processes, which can be formulated as information-processing tasks.
We provide a connection between the order of interference and the probabilities of successfully achieving the
given tasks. Furthermore, we prove the order of interference to be additive under composition of systems both
in classical and quantum theory. Finally, we extend our game formulation within the generalized probabilis-
tic framework and prove that tomographic locality implies the additivity of the order of interference under
composition.
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