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MATHEMATICAL MODELING

FUZZY ROBUST REGRESSION ANALYSIS FOR FUZZY INPUT-
OUTPUT DATA

page 4-8

In multiple regression analysis data analysis is very important.
If data set has outliers, robust methods are used in parameter esti-
mates. When input data are fuzzy and data set has outlier, the weight
matrix is defined by the membership function of the residuals. In
this study, multiple regression is suggested when the dependent and
independent variables are triangular fuzzy numbers and parameters
estimation are crisp numbers. The weighted fuzzy least squares are
used with the weight matrix. Outliers influence the model by very
small degree of membership, the degrees of membership of the other
observation values are 1 or close to 1, and the effects of those on the
estimation of the regression model are very important. The fuzzy
robust regression method may be able to detect outliers automati-
cally. Thus, possible negative effects of the outlier on the model may
be minimized.

Keywords: robust regression, fuzzy regression, membership function.

References

1. Tanaka, H., Uegima, S., Asai, K. (1982). Linear regression analysis
with fuzzy model. IEEE Transactions on Systems, Man, and Cyberne-
tics, Vol. 12, Ne 6,903-907. doi:10.1109/tsmc.1982.4308925

2. Yang, M.-S,, Liu, H.-H. (2003). Fuzzy Least Squares Algorithms for
Interactive Fuzzy Linear Regression Models. Fuzzy Sets and Systems,
Vol. 135, Ne 2,305-316. doi:10.1016/s0165-0114(02)00123-9

3. Rousseeuw, P, Daniels, B., Leroy, A. (1984). Applying robust regres-
sion to insurance. Insurance: Mathematics and Economics, Vol. 3, N 1,
67-72. doi:10.1016,/0167-6687(84)90020-9

4. Alma, G. (2011). Comparison of Robust Regression Methods in Li-
near Regression. International Journal of Contemporary Mathematical
Sciences, Vol. 6, Ne 9, 409-421.

5. Qadir, M. F. (1996). Robust Method for Detection of Single and
Multiple Outliers. Scientific Khyber, Vol. 9, 135—144.

B. Asad, A., Qadir, M. F. (2005). A Modified M-Estimator for the De-
tection of Outliers. Pakistan Journal of Statistics and Operation Re-
search, Vol. 1, Ne 1, 49—64. doi:10.18187 /pjsor.v1i1.116

7. Rousseuw, P.J., Leroy, A. M. (1987). Robust regression and outlier
detection. New York: JohnWiley&Sons, 334.d0i:10.1002,/0471725382

8. Kula, K. S., Apaydin, A. (2008). Fuzzy Robust Regression Analy-
sis Based on the Ranking of Fuzzy Sets. International Journal of
Uncertainty, Fuzziness and Knowledge-Based Systems, Vol. 16, Ne 1,
663-681. doi:10.1142/50218488508005558

9. Kula, K. S, Fatih Tank, Tirkan Erbay Dalkilic. (2012). A study on
fuzzy robust regression and its application to insurance. Mathematical
and Computational Applications, Vol. 17, Ne 3, 223-234.

10. Sanli, K., Apaydin, A. (2004). The fuzzy robust regression analysis,
the case of fuzzy data set has outlier. G. U. Journal of Science, Vol. 17,
71-84.

11. Xu, R, Li, C.(2001). Multidimensional least-squares fitting with
a fuzzy model. Fuzzy Sets and Systems, Vol. 119, Ne2, 215-223.
doi:10.1016,/S0165-0114(98)00350-9

ANALYSIS OF INFORMATION-ANALYTICAL SYSTEMS
DEVELOPMENT OF ENVIRONMENTALLY DANGEROUS
SITUATION MODELING
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The paper focuses on the possibility of using a systematic
approach to information-analytical system. Using mathematical
modeling for optimization problems of environmentally hazardous
situations was studied. The methodological aspects of monitoring of
background concentrations of toxic contaminants were investigated
for emissions of environmental facilities and technology systems. The
principles of construction of information-analytical models on the
analytical description of points set were proposed to create simula-
tion systems for environmental systems management tasks. The most
widely used computer-aided tools were analyzed. Examples of prob-

lems that can be solved with the help of various software (spread-
sheet MS Excel, package SPSS for Windows, Gran 2D et al.) were
presented. Thus it allows to carry out environmental monitoring
and calculation of damage from natural and man-made factors in the
environment with using low level of software operation complexity.

Keywords: simulation system, information-analytical model,
mathematical modeling, priority settings, environmentally dan-
gerous situations.
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DETERMINATION OF ADVERSE PREGNANCY OUTCOMES
USING DISCRIMINANT FUNCTION ANALYSIS
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The article is devoted to determination of adverse pregnancy
outcomes, using discriminant function analysis, which improves the
efficiency of diagnosis and prognosis of this condition by improving
the accuracy of determining the likely outcome, which is achieved by
obtaining informative, prognostic significant signs. The calculation of
diagnostic coefficient values by the selected method allows revealing
6 significant characteristics of protein, carbohydrate, nucleic acid
and mineral metabolism and canonical coefficients to determine the
pregnancy outcome. The use of discriminant functions and the most
significant characteristics allows synthesizing a new mathematical
model for determining the pregnancy outcome, which allows descri-
bing the condition of the patient. The validity of the synthesized ma-
thematical model has been confirmed by independent testing factors
on sample examination with classification accuracy for which amoun-
ted to 95,8 %. This method has several advantages: takes into account
the variability of parameters included in the model, considering
the totality of all the prognostic value and indicates the proportion of
the impact of each characteristic on the formation of the severity of
the condition. The results provide a timely opportunity to choose the
optimal treatment and care of women with threatened miscarriage.

Keywords: discriminant function analysis, mathematical model,
pregnancy, premature birth.
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INFORMATION

RESEARCH OF METHODS FOR CONSTRUCTING ECOSYSTEM
MODELS OF EDUCATIONAL SOFTWARE
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In this paper a clear definition is given for ecosystems of the
software and an ecosystem model is also constructed with ecosys-
tem concept of educational software is also reviewed and studied
here. The algebra systems using with presenting the educational
software ecosystem are taken with the got results of algebraic ope-
rations conjunction over the autonomous component systems. The
ecosystem models of educational software are presented: using Petri
network, the case of the ecosystem diagrams using and SR ecosystem
models. The UML model of the educational software ecosystem is
investigated, that can be represented using use-case diagrams. An
analytical view of educational software through using Petri nets is
also presented in the article. It is considered that the ecosystem of
educational software is presenting an association of the software
developers, software users, and relevant educational institution. It
needs to understand that the key role in this interaction plays a hu-
man, because in case that he/she develops, uses and learns it. Tt can
be possible talk about the ecosystem of educational software as one of
the science branches that has to be explored a long time.

Keywords: ecosystem, educational software, research, SR model,
modeling, tuple, Petri nets, UML.
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THE MECHANISM OF TERMINOLOGICAL ANALYSIS
OF PERFORMANCE INDEXES OF THE INTEGRATED
INFORMATION SYSTEM

page 25-28

It was analyzed the problem of automatically determining time
series element in the text flow for machine documents and selecting
statistical and linguistic criteria, allowing precise aims of research,
which is to create problems for parsing unit and formation of context
rules.

Software was developed as a result of the practical implementa-
tion of the formed parsing block of context rules.

Testing of the software using text content control revealed that
a mechanism of terminological analysis of performance indexes of the
integrated information system performs all tasks assigned to it.

The proposed mechanism of terminological analysis is reliable in
terms of getting time series of the integrated system. The resulting
application performances are clear of noise. Test results of the deve-
loped mechanism are more accurate than the previously obtained by
other methods.

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 6/2(26), 2015

53—)



ABSTRACTS AND REFERENCES
—

I55N 2226-3780

Keywords: semantic network, terminological analysis, machine-
readable documents, statistical criteria, integrated information system.

References

1. Salton, G., Buckley, C. (1988, January). Term-weighting approaches
in automatic text retrieval. Information Processing & Management,
Vol. 24, Ne 5, 513-523. d0i:10.1016,/0306-4573(88)90021-0

2. Jacquemin, C., Bourigault, D.; In: Mitkov, R. (2003). Term ex-
traction and automatic indexing. Handbook of Computational
Linguistics. Oxford University Press, 599-615. doi:10.1093/
oxfordhb/9780199276349.013.0033

3. Dobrov, B. V,, Lukashevych, N. V., Syromyatnykov, S. V. (2003). For-
myrovanye bazy termynolohycheskykh slovosochetanyy po tekstam
predmetnoy oblasty. Trudy pyatoy konferentsyy vserossyyskoy nauch-
noy konferentsyy <Elektronnye byblyoteky: Perspektyonie metody
y tekhnolohyy, elektronnye kollektsyy», 201-210.

4. Efremova, N. E., Bol'shakova, E. 1., Noskov, A. A., Antonov, V. Yu. (2010).
Analysis of text terminology based on lexicosyntactic patterns.
Available: http://www.dialog-21.ru/digests/dialog2010/materials/
pdf/20.pdf. Last accessed: 23.10.2015.

5. Beuster, G. (2001). MIC — A System for Classification of Structured
and Unstructured Texts. University Koblenz. Available: http://www/
gb/papers/thesismic/mic.pdf. Last accessed: 10.10.2015.

6. Metodika raboty s istochnikami informatsii. Razdel 2. Available:
http://edu.dvgups.ru/METDOC/EKMEN/ETEOR/ORGANIZ
ISSLED_D/METOD/SIMONENKO/UP /frame/frame_tema5.htm.
Last accessed: 27.10.2015.

7. Leont’eva, N. N. (2002). K teorii avtomaticheskogo ponimaniia teksta.
Part 3. Semanticheskii komponent. Lokal’nyi semanticheskii analiz.
Moscow: Publishing House of the Moscow University, 49.

8. Kuznetsov, I. P, Kozerenko, E. B. (2008). Linguistic Processor «Se-
mantix» for Knowledge extraction from natural texts in Russian
and English. Proceeding of International Conference on Machine
Learning, ISAT-2008, 14-18 July, 2008. Las Vegas, USA CSREA
Press, 835-841.

9. XML DTD — An Introduction to XML Document Type Definitions.
Available: http://www.xmlfiles.com/dtd/. Last accessed: 01.11.2015.

10. Boyer, J. (2001, March). Canonical XML Version 1.0. Available:
http://dx.doi.org/10.17487 /rfc3076

THE WIRELESS COMPUTER NETWORKS STATE RECOGNITION
OVER THE THREE-DIMENSIONAL FIELD OF DIRECTIONS

page 28-35

It is shown that the features of the visual display of the wireless
computer networks with partially unavailable monitoring operation
elements do not allow detecting their condition by the known intel-
ligent processing methods of static images. It was developed and
implemented the method of detection using a three-dimensional field
of directions. It was improved method for three-dimensional visual
imaging of the structure of partially inaccessible for monitoring da-
maged wireless computer networks, which is based on the determi-
nation of the probability of efficiency inaccessible network elements
available from the signals and image processing, the brightness of
each pixel is proportional to the corresponding probabilities.

It was improved methods of recognizing the visual image of state
of the wireless computer network structure by constructing a three-
dimensional field of directions for it, and searching the image for
the last encoding in a database corresponding to these codes that is
recognized as an imprint of the real state of the network.

It was performed the test of developed methods in the daily
activities of the Intelligence Directorate of Staff of the Land Forces
Command of the Armed Forces of Ukraine during the study of fea-
tures a set of forces and reconnaissance of operational commands
and confirmed the possibility of the timely repair and replacement
of damaged elements of the wireless network that guarantees the
increase in the overall level of efficiency of the latter.

Keywords: wireless computer network, state recognition, visual
image, three-dimensional field of directions.
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DEVELOPMENT OF INFORMATION SYSTEM FOR HUMAN'S
CLINICAL AND LABORATORY PARAMETERS ANALYSIS

page 35-40

The article is devoted to the development of information sys-
tem for human’s clinical and laboratory parameters analysis and
processing that allowed to automate processing of the results of all
kinds of laboratory tests (hematology, biochemical, immunological,
cytological, microbiological), internal and external laboratory qua-
lity control.

One of the main components of the information system is de-
signed relational database that allows storing information in a conve-
nient form and simplifies the work with documentation for technical
personnel. The presence of the embedded modules of internal and
external quality assessment of laboratory research allows enhancing
the research quality by the systematic implementation of appropriate
control with the construction of Yuden-Murakami, Levey-Jennings,
Westgard charts, calculation of cumulative amounts, parallel sam-
ples, controlling the reproducibility of duplicates, the average normal
values with the usage of Bull’s algorithm and SQC method. This
makes it possible to take into account the effect of systematic and
random errors, as well as biological and analytical variation on the
results of clinical researches.

Keywords: information system, database, quality assessment,
laboratory researches.
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DEVELOPING THE LOCAL MODEL OF MONITORING
ORGANIZATION FOR REGIONAL GAS SUPPLY
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The problem of monitoring the regional gas supply is urgent now,
because of the obsolescence of equipment of gas supply systems and
increasing the volume of leaks in gas pipelines. In these circumstances,
it is necessary to improve the reliability of gas transport in regional
systems of gas supply due to timely information on the results of
monitoring, which takes place by the monitoring systems. One of the
important tasks in the creation of a monitoring system is organization.

The research allowed developing a conceptual model of the
organization of monitoring, highlighting the main sub-steps of the
monitoring organization of the regional gas supply. Partial ma-
thematical models of the organization of a regional gas supply were
developed based on the received information from the functional
model. The calculations confirm the adequacy of the proposed partial
models and allow making decisions under multicriteriality and fuzzy
of initial data.

Keywords: monitoring, organization, regional gas suppliers, mo-
dels, criteria.
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APPLICATION OF COMBINATORIAL-LOGICAL APPROACH FOR
MANAGING TEAM OF MULTI-PROJECT ORGANIZATION

page 47-51

The features of managing the project team of multi-project or-
ganization are considered. The literature analysis showed that the
management of projects in the multi-project organization must take
into account limitations related to the involvement of employees in
several projects of the portfolio, the maximum allowable engagement
metrics for each job position, the restrictions associated with the
interests of stakeholders. It is proposed to use the criterion of the de-
gree of involvement of human resources for the analysis of the project
portfolio. Tt is proposed to use a positional diagram of overlapping
projects by <human resources» parameter to analyze the involvement
of human resources in the project portfolio. A method for the analysis
of the involvement of human resources in the portfolio, based on the
use of combinatorial-logical approach to managing teams of multi-
project organization was developed. An example of applying the
method of analysis of the staff involvement in the portfolio projects
was considered.

Keywords: project, project management, team, multi-project or-
ganization, combinatorial-logical approach.
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