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Abstract

This article presents a statistical program package ”SlFAnalysis” created by the
author. The package allows to check the homogeneity of numerical sequences, find
change points of time series, define informative distances of different classes and etc.
It is developed by STATISTICA BASIC and may be used within STATISTICA 5.0
or later. ”SIFAnalysis” has been applied in some demographical and epidemiological
researches and proved itself as 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:
check the homogeneity of numerical sequences,
rank sequences in different ways,
compute non-parametric statistics of Wilcoxon, Mood, Savage and etc.,
define change points of time series through different slippage and a posterior methods,
build graphics of time series and their rank statistics,
estimate variation and Kullback-Leibler distances of different populations,
identify the most informative characters,
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.
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Figure 1. The main panel of "SIFAnalysis”.

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.

B’ S5IFAnakyziz Help

-~ % -
Hide Back erint aptions

Contents |1pdex | search |

SIF Analvsis 1.0
M ‘Walcomea to Halp
il <122 Tnstallation

= W Introducng SIFARabksis 1.0
.ﬂ Wi'hest Ml in SIFAnahss 1 Important

LW [=] "
2| Ragister Your Softwars SIFanalysis 1.0 requires that Statisbics 5.0 or later
3 Cruenssw ol SIFAnmabysis 1 te installad on your computar, Statistica is
B [} Change Eaint Detechon required because SIFAnalysis uses ks dats files

ﬂ Pesar ki dabibor and system comimands

A Horrparametic deteciion

& Population Comparison N
t Infarmatee Distante Eshimshe L, Install Statistics if it is not already

. = ristalled. Statistca can be obtained from
‘ Depandence Tasing oLp s e ww S tateoit, Lo,
2. Bun the Setup.exe grogram or the mstallation
file you downloadad from the mternet. Follow the
rstructions to complete the mstallation. You may
to restart Windows @ order to update some al the
sy=tem files
3, Download and Install SIFAnalysis, Click Here for
details on nbtaining and installing SIF&nalysis. You
ﬂ I -ﬂ car Qe STFAAalysis fram Haretyun Shahumyan

Installation Steps

Hi

Figure 2. The Help system of "SIFAnalysis”.
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2 Methods on population comparison

This subprogram compares two populations for definition of the significance of their distri-
butions difference. The parametric statistics Zy and T are used for that purpose.
The program starts with the selection of event and population variables [5] (figure 3).
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Figure 3. Selection of observing variables.

It is possible to investigate Time series of the specified event or select Two specific
cases from the series and test the homogeneity of the corresponding populations.

The interval or elements of sequence which must be investigated are specified in the
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 a positive even number.

As a result of analysis the values of Z; and T parametrical statistics and their critical
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).
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Figure 4. Ranking methods.
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,
e the Largest rank is assigned to each duplicate value in the specified variable,
e 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.
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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.
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Figure 6. Results control panel.

Show Ranks — displays the ranks of observed sequence.

Show T(n) — 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 character(s) and grouping variable must be specified. As a result the values of



84  Package ”SIFAnalysis” on Testing Sequences Homogeneity and Computing Information Distances

information distances are displayed. They can be used for selection of the most informative
characters: the greater the distance the more the chosen character is informative.

5 The practical usage of the package

”SIFAnalysis” has been successfully applied in some demographical, epidemiological and
medical researches. It has been used in the solution of the following practical problems:
e estimation of mortality rate alteration in Armenia from 1990 to 2000,
e investigation of homogeneity of tuberculosis epidemiological characteristics in Armenia
from 1980 to 2000,
e detection of change points of time series of tuberculosis morbidity, prevalence and
mortality in Armenia,
e selection of the most informative symptoms of some gastroenterological diseases [9].
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LwonpnujulnipyniGGiph hwdwutinnipjul unniqiwl L mbntlwwmnt
hwwnlwGhpGtph pGnpnipjul SIFAnalysis opwqpuwpp

<. U Cwhnmidjul
Udthnthmu

<nnuonid Ghpyuyugymd £ hinhGuwyh unbinowo SIFAnalysis opuwgpupwnp: UG hGupwynpni-
pynil £ pGdinmd hpwlwlwgll hwonppujw lnpjmGitph hwiwutnnipjuwl vnmgqiwb, dwdw lw-
JuwjhG pwppbiph hwnimpjnGGtph thohnfuiwl ywhbph hwjmGwptpdwl, nbntyuwmnt hwnywih)-
Gtpph pGupnipjwl b hwnluwGhGiph wiuwungpjul uvnniqiw b dh pwpp jnipophlwly GquwlGwyGbp:
Opwaghpp hwonnmipjudp Yhpwnoyty b dognyppugpuijuil, hwiwdwpujuwpwliuwywi b pdjuyui
npnpwlh fulphpGtph motw6 gnpoplpwglbipnd L Gwwmbtihnpbl plguw)lb B wyg pluquyjunit-
i STATISTICA hw)yjwpwjhG dhpwywyph hGwpwynpmipjm GGpp:



