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Abstract. This supplementary material provides more detailed theo-
retical explanations of Cluster Feature vector.

1 Cluster Feature vector

As mentioned in the manuscript, Cluster Feature vector (CF vector) is a com-
monly used data structure for summarizing large amounts of data. In this part,
we explained its incrementality and additivity properties in detail (For the con-
venience of reading, we start with the definition of CF vector).

The CF vector has three components: K, the number of data objects, LS, the
linear sum of the data objects, and SS, the sum of squared data objects. The
structures LS and SS are n-dimensional vectors. These three components allow
to compute cluster measures, such as cluster mean p (Eq. ) and radius o (Eq.

)
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where (-)? and /- represent element-wise square and square root. The CF vec-

tor is widely used for its incrementality and additivity properties, as described
follows:

The CF vector is widely used for its incrementality and additivity properties
[1], as described follows:
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2 J. et al.

(1) incrementality: A new object x; can be easily inserted into CF vector by
updating its statistic summaries as follows:

SS < SS + (x)? (3)
K+ K+1

(2) additivity: Two disjoint vectors CF; and C'Fy can be easily merged into
CF'3 by summing up their components.

K3+ K1+ Ko
LS; + LS, + LS, (4)

SS83 55 + 551
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