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Abstract.  When solving real tasks of model construction from statistical data, the question arises regarding storage
of and providing effective access to the information. To solve such a problem, an integrated environment of information
storage is developed. Architecture of the environment is offered giving the possibilities to manipulate present
information freely due to using relational database which contains only metadata and storage of input statistical data
and results of calculations. The main question arising when developing the environment is formalization of information
storing structures within the environment. Namely, a format of data storing and presentation of data structures in the
storage. During the processing of input data, regardiess of a modeling method, data come from different sources (often
data contain omissions and atypically small/big values) and should be reduced to an unified form. On the other hand,
there is a question of storing the output data, namely the structure and parameters of models, evaluation of reliability
and accuracy, graphics etc. These questions are analyzed in the paper.
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1 Introduction

Algorithms of inductive modeling are effective farse in solving practical problems of modeling ecuital,
environmental, technological and other complex psses and systems [1, 2]. The problem of meantoohg and
handling of research data and using their ressilt§ current importance. This article discussespibesible difficulties
that arise when developing an integrated enviroiroérhandling and storing information in the task¥sinductive
modeling. Attention focuses on the generalizing aticturing of main formats incoming data, devetept of
standardized formats of storing calculations resaitd supporting information.

2 Architecture of the system

In [3] an architecture of integrated environmentahdling and storing information in the tasksrafuctive modeling
was proposed, which provides freely manipulate lalg information through building layout environmiewxhich

consists of relational database [4,5,6] contairinty meta-data and XML storage, in which input datal results of
calculations are stored [7].

Proposed layout of the environment is intendedsidving problems of storage of input data and tesDesigned
architecture of environment of handling and stoiinfigrmation in the tasks of inductive modelingdFL) provides the
opportunity to develop a software. Modular systeohitdecture makes it possible to expand its fumetiivy.
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Fig. 1. Architecture of an integrated environmehinformation handling
and storing.

The main requirements to the system is the aliditynport (including primary processing) and expdaita, storing
and handling existing information, storing outpatalwith all information of calculation results ngeate reports on the
results. It should be noted that results of catouta are stored in the system in a standardized tbat will allow
generating strictly formal reports on the resuftsalculations. Open question remains on genet#izand structuring
of main formats of input data and development ahdardized formats of storing the results of caltohs.

Let us consider in more detail what information oeeds to save in the system. Firstly, as alreétyisised above,
these are input statistical data given to a sifigimat and processed data with eliminated omissan§or atypical
values etc. Secondly there are basic functionsergéed models, estimates of the parameters, eritérjuality models
and best models. All the information is better tares in the XML-storage. Auxiliary information sues data on the
user, date and time using of files etc. it is betiestore in relational database.

3 Primary formalization of information storage structuresin the tasks of
inductive modeling

Solving real problems of models building using GMRHjorithms with help of the developed environmean be
divided into the following stages:

— import input data from different sources;
— initial processing of input data;

— choose of the class of models;
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— choose of an algorithm structures generator;
- choose of a method of parameters estimation;
— choose of selection criteria of best models;

— evaluation of best model adequacy;

— use the final model.

Let as use the set theory to formalize the reptaien of data at each of these stages. We havéotlmsving
components (built on the basis of analysis of $tmat identification [8]):

W =(X,Y) - set of statistical data (sequenbé values of random variab¥, which is characterized bV
attributesX )W ={w;}, j =13, 3 =ntn n=LN, m=1M;

NW - set of normalized datd\W = {\ij }, i=1J;

F - set of classes of modelE, = { fk}, k= ZL_K :

G - set of generators of model structur&s= {gI },I = E;

P - set of methods of parameter estimatibh= { Py },r =1R;

CR - set of criteria of model selectio@;R = {Cl’q}, q= ].,_Q;

V - set of predicting modelsy = {Vt},t =1T.
Then the process of constructing the set of alsiptes models can be formally represented as atdrecluct of the

sets componentZ =W X NW x F xGx PxCRxV .

Some element of the sé described as

Z| :{Wj1V_VJ'1fk;gl;prycrqvvt},j =11_‘]1k=1rK!| =Er :lR!q:l—Qlt:lTv
i=11,1 =JKLIROI

is considered as specific data that was savedeiemlvironment during the full cycle of building arficular model for
given statistical data.

Thus, based on the apparatus of the set theornjmany formalization was made for data saved iXXML-storage.

One can consider in details what information isesdaafter each of the system modules. At firstinaport module
places input statistical data and normalized datthé storage. The next stages of the process déisconstructing
from available statistical data, give information the used model class, generator of model stregtunethod of
parameters estimation and criteria for model selectas well as on the built model, information abiie structure and
other characteristics of which is returned to ttmragye. Below we consider existing formats for sgvpredicting
models and their use in our case.

4 Using PMML for storing information

Predictive Model Markup Language (PMML) is an XMlakbct used to describe statistical models and tsanfedata
mining. Its main advantage is that PMML-compliapplications can easily exchange models with oth@MR-tools.
The following classes of models can be kept udigmarkup language: associative rules, decisiestrcenter-based
and distribution-based clustering, regression, ggmegression, neural networks, Bayes nets, segsertiext models,
time series, rulesets, trees, support vectors.

In our case, for storing predicting models a schearebe used which describes a regression fundiegression
functions are used to determine the relationshipwéen the dependent variable (target area) and conmore
independent variables. The term regression ustefiéys to the prediction of numeric values, heieeRMML element
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RegressionModel can also be used for classificafitis is due to the fact that multiple regresseguations can be
combined in order to predict categorical values [9]

Using PMML allows to keep a simple regression madelollows:

Dependent variable = intercept + Sum (coefficient; * independent variable ) + error
Classification models can have multiple regressiguations, in the next form

y; = intercept; + Sum (coefficient; * independent variablg, ).

It should be noted that the authors use the mestam version: PMML 3.2,

However, the use of PMML does not make it possiblstore the full data set that should be kepth@ gtorage.
Therefore, in order to standardize the format préisg the full information it is better in this aaso develop own XML
scheme for storing all necessary information onceileulation results in a single format in thisratge.

5Using XML for storing infor mation

Using XML to save data in storage provides suffiti@pportunities for expansion of the system, idoig the
possibility of developing proper schemes of XML-doents.

In the XML-storage input data should be saved, harset of values of random variables and set ofeddpnt
parameters. Also, normalized data should be sdwetould be noted the ability to store not onlggicting models but
also an auxiliary information. Namely: informatiabout the possible classes of models, generator®dél structures,
methods of parameters estimation, criteria of medelection.

Development of XML-schemes for storing informationthe storage allows also generate reports nog ol
predicting models but for all the information cantd in the repository.

6 Conclusion

This paper giwes more detailed description of meslaf integrated environment of information storinghe tasks of
inductive modeling, including primary formalizatiai the information saving structures in XML-stoeainput data
and results of calculations).

Overview of the PMML use for storing results ofmahtions in the tasks of the GMDH-based inductivedeling
was made. It is analyzed also the development pfogper XML-scheme for storing all necessary datadum
forecasting tasks based on GMDH algorithms.
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