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Objectives mult idupehack for skypattern mining

» GGeneralize skypattern mining from binary
matrices to fuzzy tensors.

» Efficient/tast algorithm.
» Manage a wide class of measures.
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Skypatterns
§ » Pareto-optimal patterns.
i \‘\\ » Optimize simultaneously
SR various measures.
\ » No need for user-defined

thresholds.
Existing algorithms:
P aetheris
» CP+Sky
» dominance programming

>

q
X IS a skypattern iff no other E)attern scores at least as well w.r.t. every
measure and strictly better w.r.t. one of them.

Definitions
Given the dimensions Dy, ..., D, of the fuzzy tensor:

Definition (Rewriting)

m' is a rewriting of a measure m if and only if it is a function, whose
domain is ([]%, 2Di)2, whose codomain is R U {+o00}, and that is
such that VX e ], 27, m/(X, X) = m(X).

Definition (Piecewise (anti-)monotonicity)

A measure m Is said piecewise (anti-)monotone if and only if there
exists a rewriting m’ of m such that:

VU ¢ H 2Pi X € f[sz, VL ¢ ﬁin, m(X) <m'(L,U) .

Example (Growth-rate to a subset C C D)

~ID\C]x|xinC] _ IDI\CIX|UNC]
(X1, X2) = Fermne & (L1, La, Un, Uz) = Zerie

multidupehack pattern space traversal
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Data: 7, ¢, ..., ¢,, M
Result: the skypatterns in T
S <+ Qmine(®,...,0,Dyq,...,D,)

return S
Function mine (L, U):
if VP € S,
Im' € M| m/(P,P) < m!(L,U) v ¥m' € M',m/(P, P) < m/(L, U) then
if L = U then
S« {PcS|LyyPU{L)
else
choose e € U U; \ L;
/* Let k the index of the dimension of e * /
mine(Ll,...,LkU {6},...,Ln, Ui,,U;l)
/+ where U is defined as above figure * /
mine(Ll,...,Ln, U1,...,Uk\{e},...,U
end
end

Comparison on UCI datasets
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Extracting skypatterns maximizing freq, area, and growth-rate.

Twitch: real-lite 3-way fuzzy tensor

» Connection times of spectators of Starcraft games streaming,
from October 2013 to February 2014.

» 1,198,292 spectators, 92 channels, 19 weeks.

>

the maximal number of simultaneous viewers; abscissa Is the
time this maximum was reached).

» Extract skypatterns maximizing number of channels, number of
weeks, and the slope of the regression line of the 2D points.
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regression line: y = 0.24x-3.47
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Results

» 114 skypatterns extracted in 7 minutes 34 seconds.
» High relevancy.
> EX:
({balosaar,darrenlorduk, japil,
lumberdavid,yoctz22,91kitsune91},

{egjd,egstephano,esltv_sc2,sc2proleague},
{week17,weekl18,week19})

To each pair (channel,week) is associated a 2D point (ordinate is



