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The Input:
X =[X1,...X7] € RT*4 (dtime series of length T)

primitiye step, and_ time_ serie_s | Xs = [X1,. .. ,XT—l]T c RT-Dxd X = [X,,.. -,XT]T c R(T—1)xd
) data will often be high-dimensional: X - _ ,... .
the number of time series d (i.e., Y =XsXs/(T'—1),and 4; = Xg (X7 )i /(T — 1)

number of sensors) The VAR model-

will be much larger than
- the length of each time series T. Xiy1 = AXy+ 24y, fort =1,2,..., 7 — 1.

The Internet of Things are expected to
have over 25 billion devices by 2020.

Clustering is an important

The estimator:

B; = arg I%i_l’l \|28; — Yilloo.co + ||Bil|1

T readings R - AT
| . .
—— Set A = |34,...,04| ,and then apply a spectral clustering algorithm.
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S LI X i equations with a block diagonal transition mairiz, we compactly
A O A — l ] [ {
o) - denote Py = P(ESE,SE), P1= P((Zl)shsz): ro = 1(Po),
- d “| J f? y rt =r(P}), and rory = miny ryrt forl =1,2,...,k, and
(. let
Time -1

High-dimensional data result in an under-constrained problem: there are
T equations for estimating d parameters, where T << d.

. 16||2|, max; ¥;; [6logd + 4
min; 3;;(1 — ||Afl2) T

Furthermore, if
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where vs, € R* is a column of X1, then with probability
at least 1 — 6d~' the cluster recovery property holds for
all the values of the reqularization parameter A\ in the
range:

1 <AL 1
ror1 (]|l oo,00 — 20) — p p+ || ZBse,s 00,00

20.7

05"

503F
02

0.6

04r

Cosine ACF DTW PCA

Synthetic Data, d=50, T=100
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We assume the high-dimensional data follow a vector autoregressive model (VAR)
and do the clustering based on the degree to which a future value in each time
series Is predicted by past values of the others. We call this “cross-predictability”.

0.1r

which 18 gquaranteed to be non-empty. CC Cosne ACF DTW PCA OP




