Correlations in time series (some preliminaries) :

Univariate time series :

Bi-variate time series :

Cry(T) = ((x(t) — 7) (y(t) — 1))

Multivariate time series : 1 (t), w2(t), z3(t)...... TN (t)

Pair wise correlations :




Correlation matrix: o~ — plp

» [ is T'x N data matrix, with each column representing
a time series.

Then, C is a square matrix of order V.

» Spectra of correlation matrix C.

OUZ:)\ZUZ, ZZl,Q,N

» Positive semi-definite eigenvalues: )\, > 0

Real, symmetric : O = CT



Bi-variate example : (%), v(t)

S — Cuu  Cuw
Cou  Cov

A 2> A3...... AN_1 = AN

» Which of these modes represent random correlations ?

And which ones contain significant information ?
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Density matrix exponentialtion
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Apply quantum phase estimation
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quantum Support Vector Machine
Thys. Rev. Lett. 113, 13050% (2014)
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