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Problem importance

= Many time series are a sequence of stationary intervals

» The statistical analysis of such quasi-stationary processes
requires a division of the measurements into different stationary
time segments.

= The segmentation of quasi-stationary time series is a tedious
computational problem

= For large samples statistical methods will be too time
consuming. Heuristics have to be applied.

= Possible application
= Medicine
= Chemical production processes
= |nternet traffic fluctuations



Method of Pedro Bernaola-Galvan et al.

__ Statistic t for comparison mean value of two samples is

Point p with maximal difference in mean value is
checked by using modified T-Test

P(ty) ={1-1I (ov,0 )}n

I+t )]

not less that some used defined value

left
1 >

L > —
P(t_)=P, =095 and —

-]

IEAMS ﬂ

\,

2 -

calculated for every position of sliding point p =2 !

. B _1

— from start of interval 20

left right = 10

m.’ —m . : 0

t.(p)=— ~——, S, Is the pooled variance 20

S, Z 10

. . ~ 10
—till the end of intervall A

0

(a)
- (b)
@,
0 560 10I'[}O

R o T e —————

X

1500

DOI: 10.1103/PhysRevLett.87.168105

we cut the series at point | p. = p(tmax)

where v=N —2 is the number of degrees of freedom, [ (a,b ) isthe incomplete beta function

Significance of cutting point p is checked under condition that minimal length of subintervals have to be
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Method of Pedro Bernaola-Galvan et al.

Analysis of the vapor consumption in a chemical production
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Modified segmentation algorithm

Vapor consumption

Bernaola-Galvan’s method is sensitive but not robust against significant
outliers near boundaries
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Modified segmentation algorithm

Analysis of the vapor consumption in a chemical production
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Segmentation Steps in Comparison

Modified method

Pedro Bernaola-Galvan
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Modified segmentation vs. "strucchange”
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Conclusion

= Heuristic method proposed by Pedro Bernaola-Galvan et al.
was implemented in R and analyzed

= Analysis of original segmentation algorithms showed that this
method in not robust to outliers near to bounds

= QOriginal algorithms was modified and show good resistant to
influence of outliers near bounds

= Algorithm is limited to stationary segments.

= The modified segmentation method was compared with
functions breakpoints from R-package strucchange and its
computational efficiency was shown
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