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Chang-Point Detection in Time-Series Data
by Relative Density Ratio Estimation

Song Liu*, Makoto Yamada®, Masashi Sugiyama*/
*Tokyo Institute of Technology ~— TAKyOTECH—
/

Objective: : : Al U i
. . - . : : inﬁW)wbyﬂ{W?
Discovering abrupt changes in time-series data. | IY'TM«MWM E -1
' »‘ Uk |
| NIRRT ki ikl
*MW%MW}“W"M% W " :
Methodology: AR : :
Estimating relative Pearson divergence between densities of segments by RuULSIF.
(Yamada et al., NIPS 2011) V(t) V(t+n)
[ Y(t+n-1)
. Y (t+2n—1)
" J koo =
Advantage: Y(t+1) @O o Y(t+n+1)
L Y(t) Y(t+n)

High stability, robustness, accuracy
@O~ HaHhHi HiHkHIF—

Time
. (1) y(t+n) .



Experiments on Real World Datasets
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- [T-32]Computationally Efficient
Multi-Label Classification by

Least-Squares Probabilistic Classifier
Hyunha Nam * Hirotaka Hachiya * Masashi Sugiyama (Tokyo Tech)

« Multi-label classification:
— An object belongs to multiple classes simultaneously.
— Taking label correlations into account would be helpful.

« Least-squares probability classifier (LSPC):
Computationally efficient classification algorithm

(Sugiyama, 2010)

« This work: We extend LSPC to incorporate label
correlations



* Proposed method: Multi-label LSPC
— Efficient conjugate gradient optimization utilizing
useful block structures
(100 times faster than naive implementation)
— Label correlations help improve that accuracy
(1.5% less error than plain LSPC)

<Computation time> <Misclassification rate>
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8 .. g 025 = = = Plain LSPC
& IR = = =Naive implementation ® s ML—LSPC
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 Application to real-world audio tagging
— F-measure : 0.532 — 0.612
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[Ref] T. Omi & S. Shinomoto, “Optimizing time hitograms for non-Poissonian spike trains”,
Neural Computation (In press)
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S_B /bm{x} = /lambda S_W /bm{x}

/end{align*}
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Importance Weighted Limited General Regression
Neural Network (WLGRNN)
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Robust Classification Model (RCM)
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