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Abstract: Standardization determines the most optimal ways of working processes to meet the needs of the 

market. This paper is based on research and analysis of knowledge sources in the fields of data mining, artificial 

intelligence and machine learning. Data were analyzed using statistical regression. The software tool SPSS was 

used in order to obtain adequate information related to the development of standards at all levels. By applying 

the T-test method, it was determined that there are no significant differences from the aspect of local and 

regional standards in the price, as well as in the number of pages. It was also determined that from the aspect of 

international and regional standards, there is no significant difference in the price, as well as in the number of 

pages of the standard. In the research process itself, it was shown that the T-test method is correct, as shown by 

the confidence interval percentage of 95%, thus confirming the truth of the hypotheses.  
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1. INTRODUCTION 

Standardization determines and approximates the most optimal ways of work processes in order to 

meet the needs of the market. Since the market is changing every day, the standards must follow these 

changes and change accordingly. Standardization organizations create, update and withdraw standards 

at local, regional and international levels. 

This paper deals with research and analysis of knowledge sources at the local, regional and 

international level in the fields of data mining and artificial intelligence. The data were analyzed using 

the data mining technique, that is, the statistical regression method. The software tool SPSS was used, 

in order to obtain adequate information related to the development of standards at the local, regional 

and international level, which refer to the already mentioned areas. 

The goal of the research itself is to monitor the data analysis, in order to present the current state 

of standards development and, based on that, forecast the further development of standards in given 

areas. 

This paper will present an overview of scientific fields, sources of knowledge, i.e. standards at the 

already mentioned levels of standardization, the research methodology itself, as well as a discussion of 

the obtained results. 

2. SCIENTIFIC AREAS FOR THE ANALYSIS OF KNOWLEDGE SOURCES 

For the purposes of research, it was necessary to choose scientific areas, on the basis of which the 

sources of knowledge will be separated, which are found below: 

 Data mining 

 Artificial intelligence 

 Machine learning 

In simple words, data mining is defined as a process used to extract usable data from a larger set 

of any raw data. It involves analyzing data patterns in large data sets using one or more software. Data 

mining has applications in many fields, such as science and research. It also includes efficient data 

collection and storage, as well as computer processing. To segment data and estimate the probability 

of future events, data mining uses sophisticated mathematical algorithms. Data mining is also known 

as knowledge discovery in data (KDD), [1]. 

Artificial intelligence is the science and engineering of making intelligent machines, especially 

intelligent computer programs. It is related to the similar task of using computers to understand human 
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intelligence, but AI need not be limited to methods that are biologically observable. Intelligence is the 

computational part of the ability to achieve goals in the world, [2]. 

Machine learning is a branch of artificial intelligence based on the idea that systems can learn 

from data, identify patterns and make decisions independently, without explicit human programming. 

Instead of a human programming each step, this approach gives computers the power to learn and 

make inferences from data without detailed instructions from the programmer, [3].  

3. SOURCES OF KNOWLEDGE 

In the first part of the chapter, the classification of sources of knowledge in the previously 

mentioned areas is given. Based on the classification, the sources are divided into local, regional and 

international. The second part of the chapter gives an overview of the collected sources of knowledge. 

3.1. Overview of standardization organizations 

Organizations for standardization are divided into three levels, according to geographical 

importance: 

  Local 

  Regional 

  International 

3.1.1. Localorganizations 

Local standardization organizations are tied to a specific country or part of a country. These are 

institutes for standardization, and some of them are singled out in this paper: 

 ISS(Institute for Standardization of Serbia) 

 ISME(Institute for Standardization of Montenegro) 

 BAS (Institute for Standardization of Bosnia and Herzegovina) 

 HZN (Croatian Institute for Standardization) 

 BSI (British Standards Institution) 

3.1.2. Regional organizations 

The regional level of standardization consists of regional organizations for standardization in 

which appropriate bodies for standardization of countries of one geographical, political or economic 

area of the world can participate. Some of them are listed below: 

 CEN (TheEuropeanCommitteeforStandardization) 

 CENELEC (The European Committee for Electrotechnical Standardization 

 ETSI (The European Telecommunications Standards Institute), [4]. 

3.1.3. Internationalorganizations 

The international level of standardization consists of international standardization organizations in 

which appropriate standardization bodies from all countries can participate, listed in this paper. 

 ISO (TheInternationalOrganizationforStandardization)  

 IEC (The International Electrotechnical Commission)  

 ITU (The International Telecommunication Union), [4]. 

4. RESEARCH METHODOLOGY 

The methodology of this research included the choice of a statistical method for comparing 

groups, as well as data analysis using appropriate software, in order to obtain the necessary statistical 

information. 
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4.1. Statistical method T- test 

The T-test is a statistical method that allows you to compare the mean values of two samples and, 

based on the test results, conclude whether they are statistically different from each other or not, [5]. 

The T-test is used to determine the existence of systematic errors. It is used in the following cases: 

 When comparing the mean value of a group of data to the true value (accuracy determination) 

 When comparing the means of two groups of data 

 In parallel determinations 

 

The parameter t is calculated according to the following equation: 

t =
 𝑥  ̅−𝜇 ∗ 𝑁

𝑠
      (1) 

The obtained value is compared with the critical t-value, which for a given confidence level and 

number of degrees of freedom, is read in the table. If the value of t exceeds a certain critical value, the 

null hypothesis is rejected. Otherwise, there is no evidence for the existence of a systematic error (this 

does not mean that a systematic error does not exist, only that it is not expressed), [6]. 

4.2. Data for analysis 

In order to successfully process the data, before entering it, it is necessary to define the variables, 

on the basis of which the data will be entered. 

The first variable, i.e. group, indicates the group of standards in which it is located. The first 

group consists of local standards, the second regional and the third group international standards. The 

name represents the name of the standard itself. The status shows whether the standard is published, 

withdrawn, under development, etc. Number of pages, price and publication date are general 

characteri-stics of the standard. 

After the definition of the variables, the data itself is entered in the statistical software. The data 

refer to standards, which belong to the already mentioned groups, local, regional and international 

standards. A part of the data set can be seen in Figure 1. 

 

 

Figure 1- A piece of data for analysis 

5. RESULTSAND DISCUSSION 

After completing the data entry, it is necessary to analyze the standards using the statistical 

method T-test. The analysis compares local and regional groups of standards, as well as regional and 

interna-tional groups of standards, that is, the first and second groups, the second and third groups. 

At the very beginning of the research of standards using the T-test method, we ask two questions: 
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 Is there a difference in the price and number of pages of local and regional standards, that is, 

the first and second groups? 

 Is there a difference in the price and number of regional and international standards, that is, the 

second and third groups? 

For the purposes of research using the T-test method, the following variables are used: 

 Group (categorical variable - group) 

 Price (continuous dependent variable - price) 

 Number_of_pages (continuous dependent variable – number of pages of the standard) 

In the next step, hypotheses are set 

 For the continuous dependent variable Price: H0 : The difference between the two groups of 

standards in terms of price is not significant and H1 : The difference between the two groups of 

standards in terms of price is significant 

 For the continuous dependent variable Number_of_pages (number of pages): H0 : The 

difference between the two groups of standards by the number of pages is not significant and 

H1 : The difference between the two groups of standards by the number of pages is significant 

5.1. Local and regional standards 

By starting SPSS and choosing the option Analyze => Compare Means => Independent Samples 

T-test, a form for entering parameters opens, in this research two variables Price and 

Number_of_pages as well as one variable for grouping Group with values 1 and 2. 

In the first case, the level of significance of Levene's test for the Price variable is determined, 

where it is observed that this level is greater than 0.05 (Sig. = 0.237), so the value of the first row in 

column t (0.546) is taken accordingly. This showed that the assumption of equality of variances was 

not violated. After selecting the t value, the differences between the two groups of standards are 

analyzed in the significance column. It is observed that the value is greater than 0.05 (0.600), which 

confirms the null hypothesis H0 and rejects the hypothesis H1. The conclusion is that there is no 

significant statistical difference in the mean values in the price of local (BS ISO/IEC) and regional 

(IEEE & ETSI) and standards, which is confirmed by the T-test method in the given table. 

In the second case, the level of significance of Levene's test for the variable Number_of_pages is 

determined, where it is observed that this level is greater than 0.05 (Sig. = 0.42), and accordingly the 

value of the first row in column t (1.259) is taken. This showed that the assumption of equality of 

variances was not violated. After selecting the t value, the differences between the two groups of 

standards are analyzed in the significance column. It is observed that the value is greater than 0.05 

(0.225), which confirms the null hypothesis H0 and rejects the hypothesis H1. The conclusion is that 

there is no significant statistical difference in the mean values in the number of pages of local (BS 

ISO/IEC, SRPS) and regional (IEEE & ETSI) and standards, which was confirmed by the T-test 

method in the given table. 

Figure2- The result of the analysis of local and regional standards using the T-Test method 
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5.2. Regionalandinternational standards 

The same procedure is applied to compare these two groups of standards, i.e. regional and 

international, only the values 2 and 3 are selected in the field for groups (Group). 

 

Figure3- The result of the analysis of regional and international standards using the T-Test method 

Figure 3 shows the results obtained using the T-test method for regional (IEEE & ETSI) and 

international (ISO/IEC) standards. The first part presents group statistical data for the price and 

number of pages of the standard. Based on the group data, an independent T-test was created, which is 

based on Levene's Test of Equality of Variance. At the very beginning of the research, it is necessary 

to determine the t-value from the above table. The T-value is determined by entering the Sig. observes 

the specified value. If the value of the column Sig. exceeds 0.05, attention should be paid to the first 

line indicating the case of equal variances assumed, while otherwise attention should be paid to the 

second line indicating the case of equal non-assumed variances. 

In the first case, the significance level of Levene's test for the Price variable is determined, where 

it is observed that this level is less than 0.05 (Sig. = 0.007), so the value of the second order in column 

t (0.959) is accordingly taken. This indicates that the assumption of equality of variances was violated. 

After selecting the t value, the differences between the two groups of standards are analyzed in the 

significance column. It is observed that the value is greater than 0.05 (0.143) which confirms the null 

hypothesis H0 and rejects the hypothesis H1. The conclusion is that there is no significant statistical 

difference between the mean values in the price of regional (IEEE & ETSI) and international 

(ISO/IEC) standards, which is confirmed by the T-test method in the given table. 

In the second case, the level of significance of the Levene's test for the variable Number_of_pages 

is determined, where it can be seen that this level is greater than 0.05 (Sig. = 0.740), and for this 

reason, the value of the first order in column t (-0.214) is taken. This means that the assumption of 

equality of variances was not violated. After selecting the t value, the differences between the two 

groups of standards are analyzed in the significance column. It is observed that the value is greater 

than 0.05 (0.832) which confirms the null hypothesis H0 and rejects the hypothesis H1. The 

conclusion is that there is no significant statistical difference in the mean values in the number of 

pages of regional (IEEE & ETSI) and international (ISO/IEC) standards, which was confirmed by the 

T-test method in the above table. 

6. CONCLUSION 

As a result of this work, i.e. research, data analysis was performed using the statistical method T-

test, using the IBM SPSS software, in order to obtain significant information based on the comparison 

of different groups of standards, i.e. at the local, regional and international level. By applying the T-

test method, it was determined that there are no significant differences from the aspect of local and 

regional standards, neither in price nor in the number of pages. It was also determined that from the 

aspect of international and regional standards, there is no significant difference in the price, as well as 
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in the number of pages of the standard. In the research process itself, it was shown that the T-test 

method is correct, which shows the percentage of the confidence interval which is 95%, thus 

confirming the truth of the hypotheses.  

As for the further development of the research, it would be reflected in the monitoring of 

standards at all mentioned levels, as well as in comparisons at certain time intervals. In this way, the 

very development of standards, application and innovations in the fields of artificial intelligence, 

machine learning and data mining, on the domestic and foreign markets, would be monitored. 
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