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Figure: PC usage proto evolution. Each blue line represents a behavior state, either Start (S), or one of the protos. Gray lines show between-state transitions.

- Given the segmentation, identify the protos that minimize the total error.
- New proto is the mean of the usage vectors spanned by the proto.
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What is computer usage evolution?

» Computer usage can be
described by the distribution

» We found that the usage patterns of nearly 50% of users change over time,
and more than 20% of the users undergo multiple behavior changes.
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Figure: Computer usage evolution: a user’s sequence of PC usage vectors (on the left), and
sequences of two similar sets of users (on the right).

actions of user groups
change over time.

Figure: PC usage proto transitions. S and E are the Start and End states, and the

grOUpS, SUCh ds bUSineSS or ASian USEIS.  numbers denote protos. Rows show the probabilities of a user transitioning from

the proto identified by the row ID towards other protos, identified by the column ID.

Experimental evaluation

Characterizing usage evolution

Side information correlation
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Beyond characterizing usage evolution
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another. » We named each proto based on its usage.

Figure: Example protos discovered by Orion.
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