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Abstract

This article presents a statistical program package ”SIFAnalysis” created by the
author. The package allows to check the homogeneity of numerical sequences, find
change points of time series, define informative distances of dj:ﬁ'erent classes and etc.
1t is developed by STATISTICA BASIC and may be used w:lthm STATISTICA 'E.D
or later. "SIFAnalysis” has been applied in some demographical and epidemiological
researches and proved itself 85 a useful statistical computer tool.

1 Introduction

»SIFAnalysis” (Sequence & Informative Factors Analysis) makes package STATISTICA more
effective by introducing new features such as sequence homogeneity testing, change point
detection, informative characters selection and independence testing. These enhancements
provide users with new opportunities of data researching.

»SIFAnalysis” requires that STATISTICA 5.0 or later be installed on the computer,
because it uses data files and system commands.of STATISTICA [2]. The package works in
Windows 3x, 9x, 2000 environments. It consists of 10 separate programs and a special help
system, which are developed by STATISTICA BASIC, Microsoft Visual C++ and Microsoft
HTML Help Workshop.

The package enables to:

o check the homogeneity of numerical sequences, -

e rank sequences in different ways,

e compute non-parametric statistics of Wilcoxon, Mood, Savage and etc.,

o define change points of time series through different slippage and a posterior methods,

o build graphics of time series and their rank statistics,

¢ estimate variation and Kullback-Leibler distances of different populations,

o identify the most informative characters,

e check independence of variables, etc.

The program enables easily choose the required variable from the data file, define the
research interval and decide the method of analysis. "SIFAnalysis” requires the existence at
least of one data file. It starts with the main panel of research methods, which consists of
the following sections (figure 1). ;

About - gives general information about the package.
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Population Comparison - contains some methods for studying of sequence homo-
. geneity. Parametric statistics are used for comparison of two populations.

Figure 1.

The main pane! aof ".S'IFAMJyau

Change Point Detection — contains several non-parametric methods on definition of
change points of time series, which can be used by slippage and a posterior procedures [6].
Informative Distances - contains methods for computing of variational and Kullback-
Leibler distances between two populations.
Dependence Testing — checks hypothesis on the independence of specified variables by
several parametrical statistics [5].
Help - provides information about installation and usage of the package (figure 2). It is
based on the Microsoft WinHelp 4.0 and has all opportunities of Windows Help system.
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9 Methods on population comparison
Togram compares i iti igni f their distri-
i com two populations for definition of the significance of
Eﬂ?oﬂbdﬂﬁum The parametric statistics Z and T are nned for r.hfut purpose.
The program starts with the selection of event and population variables [5] (figure 3).

SORERTIL FT R O oY NA™ o4 o i
Figure 8. Selection of observing variables.

Itiapnssibletoinvmignte'rhneseﬁm of the specified event or select Two specific
cases from the series and test the homogeneity of the corresponding populations.

Theintavnlmdemmtsofmqumwbichmmtbainmﬁsﬁedmspedﬁedinthe
windows ”Range of Time Series”.

The results of Two specific cases comparison are displayed immediately. ”SIFAnalysis”
supports the investigation of Time series by some slippage and a posterior procedures.
The dimension of slipping window must be specified for the slippage procedure. It has the
default value 2 and can be only & positive even number,

Asaruultofanab'mlsthemluesofzqandTpanmetrimlstatisﬁcsandtheircritical
values are displayed.

3 The methods on change point detection

The change point detection procedure is based on the sequential usage of rank statistics [6].
There are different ranking methods in the package (figure 4).

It is available that:
e the Ascending rank is assigned to each duplicate value in the specified variable,
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e the Average rank for all duplicate values will be assigned to each duplicate value in
the specified variable,
» the Largest rank is assigned to each duplicate value in the specified variable,
» the Smallest rank for all duplicate values will be assigned to each duplicate value in
the specified variable.
The appropriate rank statistics must be chosen after ranking (figure 5). Wilcoxon,
Mood, Polynomial and Savage statistics are available. In the case of polynomial statistics,
coefficients are also specified by the user.

Figure 5. Selection of non-parametric rank statistics.
At the end of described process a special control panel allows to display the results of
investigation (figure 6). It has the following construction.
Report — shows the main results of analysis. The report includes information about
observed variables, interval of investigation, ranking methods, applied statistics, critical
values, detected change points and etc.

Show Ranks - displays the ranks of observed sequence.

Show T(m) - displays the values of applied non-parametric statistics.

Show Normalized T*(n) - displays the values of corresponding normalized statistics.

Show Graphs — opens graphs panel, which allows to create graphics of the original
sequence, T(n) and T*(n) statistics or display all mentioned graphs in the same window.

Graphics created in ”SIFAnalysis” can be modified by the rich graphical tools of STA-
TISTICA and be saved in "bmp” or "wmf” formats.

4 Computation of information distances

The informative distances are effective tools for reduction of analyzed variables space dimen-
sionality and for selection of the most informative indices [5].

For calculation of variational and Kullback-Leibler distances of observing groups, the
appropriate characier(s) and grouping variable must be specified. As a result the values of
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ion of the most informative
: iop di displayed. They can be used for selection of )
::gfram;::rlso?the gre:‘era:;e distance the more the chosen character is informative.

5 The practical usage of the package
nalys i hical, epidemiological and
» ccessfully applied in some damosrap. , epi )
msg‘:al rmifrc{:ll:. t;:e:mmbm used in the solution of the following p%ca] problems:
o estimation of mortality rate alteration in Armema .from'1990 to b 514 3 ,
o investigation of homogeneity of tuberculosis epidemiological characteristics in Armenia

1980 to ml 5 = . 1s
° f:lr:tl:ction of change points of time series of tuberculosis morbidity, prevalence and

ortality in Armenia, _ .
° z;.:]ew:tir.ntly of the most informative symptoms of some gastroenterological diseases [9].
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Withngamd

Lonjuénud Gbplwjwgynud £ hbnhGwih mnbntws SIFAnalysis spugpuwpp: 16 hGwpunjnpm-
pynili & pdbomd ppulwlwglby hugnppulwimpmGlbph hudwubompjwl unngint, dwinbu-
w0 Juippbiph huinlmp)mGObph hnthnhuiu wwhbph huynGuwpbpiub, nbnbiunan: hwolwthy-
ibph pGnpnipjwl b hunaljulhybph wllwumpyul vnnigiwl Gh yupp mupophGuwl bwbulyGhp:
Opwghpp hwgnnoipjudp Yhpwniby b donmippugpuijw, hudwuwpwippuGwluwt b pdiwlut
npnzwih Julinhplbph médwl qnpéplpwglbmmd L GyuwinkihnnbG plnuyby b wyy pGuqunjwnlb-
poul STATISTICA hwpduipuijhG dhewiwph hwpuninpnip)nGGhpp:



