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Unmanned surface vehicles (USVs) are an effective technical means of collecting and 

transmitting spatial information about the marine environment. In the process of creating such a vessel, 
the information model forms a theoretical basis for building effective algorithms and programs for its 
operation. The synthesis of the information models is an important stage in the creation of vessels for 
the study of the aquatic environment using unmanned technologies. 
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Abstract. The preliminary processing data for building a mathematical model for estimating the 
software size of open-source of business applications C# projects was observed in the paper. For more 
accurate estimation multivariate nonlinear regression must be used. The preliminary data processing to 
build the model is done by means of Variable Inflation Factors and Mahalanobis squared distance. 
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Introduction. Software size is very important metric in software development. The estimation of 

software size plays a key role during the prediction of the project effort and cost. COCOMO II model 
can be used for this [1].  

Regression analysis is a classical statistical technique for building estimation models. It is 
concerned with describing and evaluating the relationship between a dependent variable and one or 
more independent variables. The model is built and evaluated through collecting sample data for these 
variables. 

Linear regression analysis is used to predict the value of a variable based on the value of  
another variable. The variable you want to predict is called the dependent variable. The variable you 
are using to predict the other variable’s value is called the independent variable. Linear regression fits 
a straight line or surface that minimizes the discrepancies between predicted and actual output values. 
Hence low number of outliers or more accurate dependency can be achieved using nonlinear 
regression. 

The purpose of the work is the preliminary processing data for building a mathematical model 
for estimating the software size of open-source of business applications C# projects. 

Main part. Multivariate nonlinear regression is a statistical method used to model the 
relationships between multiple independent variables and a dependent variable when the relationship is 
nonlinear. To build a nonlinear regression model, a preliminary data processing such as checking 
multicollinearity of independent variables and detecting outliers in source data must be accomplished. 

Variable Inflation Factors (VIFs) is used for multicollinearity detection, and it shows if there is a 
dependency between variables. The variables must not have a multicollinearity to build a good 
regression model [2]. 

For detecting outliers in the data, the Mahalanobis squared distance (MSD) with the decimal 
logarithm for normalizing transformations can be used [3].  

In this paper the data samples for estimation are taken from 33 open-source projects of business 
application developed using the C# programming languages. The data set to process: actual software 
size in the thousand lines of code (KLOC) Y, the total number of classes X1, the total number of 
relationships X2 and the average number of attributes per class X3.  

The data check on VIFs showed that there is no multicollinearity in the observed data set. To 
detect outliers MSD technique was applied. One outlier has been found using decimal logarithm as a 
normalizing transformation and F-distribution for α=0.005, and it has been removed. 

Conclusions. Thus, the preliminary data processing has been done, and we can proceed to the 
next step is to building multivariate nonlinear regression model. In the following research other 
normalizing transformation will be applied such as Johnson’s and Box-Cox transformations. 
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