
observation’s ability to count as an exception, its strength of exception.We add to the top

level of the current HPS model this observation in the form of a point rule,

If V is x; thenU is y

For simplicity, we shall denote this rule as the point(x, y). We further associate with

this rule a valueM, which we initialize as P, its strength of exception. As we shall see,

thisM valuewill be used in the sameway as themountain function is used in themountain

method to help in the aggregation of point exceptions to form exception rules. We next

update the M value for all the other exception rules in the top level of the HPS. For any

point rule, if V is xi, then U is yi, in the top level we update Mi as

M0
i ¼ Mi þPe�Distanceððx;yÞ�ðxi ;yiÞÞ

Thus we see that as a result of experiencing an observation that is considered an

exception we add this observation to a current model and modify theM value of all other

exceptions by adding to them a value proportional to the strength of the current exception

modulated by its distance to the current exception.

We next check to see whether the addition of this new exception has caused a

accumulation of the exceptions that can be gathered to form an exception rule; here we

use the M values.

Specifically, we find the data point in the top level that now has the highestM value.

Let us denote this value as M̂ and assume it occurs for the point ðx̂; ŷÞ. If M̂ � b; b being a
threshold value for exception rule formation, we create a new rule of the form

If V is about x̂; thenU is about ŷ

where, as we have noted above, x̂ and ŷ are the coordinates of the data point with the

largest M value. This new rule is added to the second level of HPS. Thus we see that a

collection of exceptions close to each other focused at ðx̂; ŷÞ form an exception rule at the

second level. We emphasize that it is with the aid of the M function that we measure

the power of a exception point in the first level to be the nucleus of an exception rule in the

second level.

Data

Add to 
level 1

Can we aggregate 
exceptions ?

Add rule to 
level 2

End

 Disregard

Is it an 
exception

Yes

No

End

Yes

No

Figure 1.5. Schematic of learning process.

THE DELTA METHOD OF HPS LEARNING 9


