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Theoretical Analyses Supporting Weighted Probability Compliance

The following propositions are used to prove the satisfaction of (4) and (5) to the requirements of the weighted probability.
Proposition 1: If the standard deviation of the masks is lower than the distance between the logit and the mean of these masks, the weights of the masks will be higher than the weight of the logit.
Proposition 2: The weights for each sample in the group reflect its distance from the mean.
Proposition 3: If the logit equals the mean and matches any sample value, its weight will be only slightly greater than the sample's weight.
To prove the propositions, ensuring that the weights for each logit with its masks sum to one, let us assume that  and  are the mean and the standard deviations of the samples, respectively.
Recall from (4) and (5) that the weights for each logit and each of its masks are formulated, respectively, as,
		(4)	
		(5)	
Proof 1:
If , the weights for the masks are calculated using (5). Since , will be smaller for values closer to the man, i.e. smaller distances, the formulation (5) will be larger. Given that the weights for the logits are identified using (4),  will be smaller, allowing (4) to be larger. Hence, the weights of the masks  becomes larger than that of the logit , thus satisfying proposition 1 .
Proof 2:
Assuming that the distance  in (5) increases, then the denominator  increases, making  decreases. It means that the masks far from the mean have lower weights. The opposite if  decreases, is also true. The same applies to equation (4), which satisfies proposition 2 .
Proof 3:
Let us assume that a node and its masks are located on the mean on the masks, i.e. . Substituting these values in (4) and (5), respectively, gives,


Given that  is a very small constant, then , which implies, , suggesting that the logit will have slightly more influence over the masks, even if they have the same distance to the mean, thus satisfying proposition 3 .



