
Additional information for the paper ‘Identifying sudden cardiac death risk and
specifying its occurrence time by analyzing electrocardiograms in natural time’

Appendix 2

Evaluation of S and S−, and therefrom ∆Si, when a window of length i is sliding

through a time-series

The value of S (and S−) calculated for a number of successive pulses varies within the

ECG recording, i.e., when using a time-window of length i sliding, each time by one pulse,

through the whole time-series. Thus, for a window of length i, when starting from the m0-th

pulse, we have

S(m0, i) = 〈χ lnχ〉w − 〈χ〉w ln〈χ〉w, (1)

where

〈χ lnχ〉w =
i∑

k=1

pk,wχk,w lnχk,w,

〈χ〉w =

i∑

k=1

pk,wχk,w

with

pk,w =
Qm0−1+k∑i
n=1Qm0−1+n

(2)

and χk,w = k/i. Similarly, S−(m0, i) is calculated by Eq.(1) when pk,w of Eq.(2) is substituted

by

T pk,w = Qm0+i−k/
i∑

n=1

Qm0−1+n.

The time series of ∆Si is obtained by the differences ∆Si(m0) ≡ S(m0, i) − S−(m0, i),

m0 = 1, 2, . . .N − i and its variation is quantified by its standard deviation

σ[∆Si] ≡
√

Var[∆Si],

where

Var[∆Si] = E
{

[(∆Si − E(∆Si)]
2
}
. (3)

In Eq.(3), the symbol E(. . .) stands for the average obtained when all the N − i values (cf.

m0 = 1, 2, . . .N − i) of its argument are considered.
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