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1. Introduction
The gradual transformation of our society, which is being shaped especially by the use of information technology, is gradually opening the way to a fourth industrial revolution [3]. This revolution “is reinventing” not just society’s productive systems but is leaving behind deep traces in our daily life [4]. Information is the blood of this transformation and the Internet its bloodstream. According to how the role of the internet is changing over time – from the media for the chosen few and professionals who have a computer and know how to work with it to the ordinary person who uses it to obtain ordinary everyday information such as receiving and sending email messages, reading the daily press or obtaining information about a health condition. The internet is becoming an integral part of our life. The penetration of the internet into the resolution of daily life situations is creating pressure on building a technological infrastructure and by this means also helps in the transformation of all society, its networking, and subsequent economic growth [14]. Using of Internet technologies brings with it also risk, especially risk in privacy, security and data protection [19].
Computer literacy is one of the key factors for the further development of society. As stated by Dedrick, Gurbaxani and Kraemer [7] in one of the first more comprehensive studies on the effect of ICT on the economy, information and communication technologies (ICT) have a positive effect on the growth of the economy and their effect on the economy is constantly increasing. The acceleration of the impact of the implementation of ICT in the economy has grown. The effect of informatization on the Czech economy and the economy of the Visegrád Four countries is the subject of a whole series of research work and studies [8], [11], [22], [23]. 
The direct impact of the informatization of society is also reflected in the growing requirements of knowledge of the Internet. The requirements of knowledge of ordinary people of information and communication technologies will continue to increase together with the anticipated trends of their development such as is artificial intelligence [10], internet of things [15], digital twins, augmented and virtual reality [10].
The aim of the article is to compare the Visegrád Four countries regarding the use of general Internet data services and compare the development of the use of these services in years 2010 – 2014.
1. Data processing and collection methodology
One of the methods of how to ascertain and subsequently analyze the integration of ICT into multiple areas of life in society including the use of internet services is the regular measurement of the system of indicators that make it possible to analyze various dimensions of the informatization of society. Each of the dimensions represents a group of network services (internet) services that are provided to users.
Analyzed indicators
For the needs of our article, we chose a set of indicators that are used to analyze internet services. When selecting them, we laid stress on services used by people in daily life. This fact, above all, depends on services linked to improving people’s standard of living as well as services enabling people’s further development. Generally, this concerns so-called data services. The units of analysis are usually percentages of all Internet users in the given country. A summary of the indicators used is shown in the following Tab. 1.
Indicators for analysis work with data in percentages of users [9]
	Indicator ID
	Indicator name

	I_IUEM
	Use of the internet to send/receive emails

	I_IUIF
	Use of the internet to search for information about goods and services

	I_CCPY
	Individuals that copy or transfer files or folders

	I_IUNW I_IUNW1
	Use of the internet to read/download online reports or news

	I_IUSELL
	Use of the internet to sell goods and services

	I_IUGM
	Use of the internet to play/download games, images, films or music

	I_IUWEB
	Use of the internet to listen to online radio or watching online television

	I_IHIF
	Use of the internet to search for healthcare information

	I_IUJOB
	Use of the internet to search for jobs or send job offers

	I_IUEDUIF
	Individuals who in the last 3 months searched for information about education, training or course offers

	I_IUEDUT
	Individuals who used the internet in the last 3 months for education or training


Data collection
Data for analyzing digital competitiveness was obtained from the Eurostat database that is published at the web address http://ec.europa.eu/eurostat/data/database. The article works with versions of individual indicators as at 18 January 2016 [9]. A robust set of data with information about individual V4 countries needs to be used for an empirical estimate of the use of services. In the last few years the scope of measured indicators, which can be used for the abovementioned purpose has expanded significantly. Individual indicators were downloaded from the Eurostat database in the format SAV used for direct processing in the program SPSS. No further manual changes or corrections were made in the files. Data were analyzed in SPSS and MS Excel.
Data analysis – TOPSIS method
The use of some methods of multi-criteria analysis of alternatives is offered to make a comparison of countries regarding more indicators. Given that the objective of the comparison is to compile the order of countries, it is appropriate to use one of the methods resulting in an aggregate indicator (e.g. benefit, percentage of preference to others, distance from the ideal solution, etc.), based on which the order of analyzed alternatives can be compiled (countries, business, products, etc.). This category includes such methods as AHP, ANP, MAUT, PROMETHEE, ELECTRE III, TOPSIS or DEA [13]. Because of previous similarly focused analyses we used the TOPSIS method for the comparison.
TOPSIS (Technique of Order Preference Similarity to Ideal Solution) is a multi-criteria decision analysis method which uses the principle of the minimization of distance from an ideal alternative. The alternative here we understand as being the analyzed units (e.g. countries). The ideal alternative is one that achieves the best analysis according to all criteria. In a real situation it is not always possible to determine the general ideal value for each criterion, therefore usually only data of analyzed units is used to determine ideal values. The only subjective parameter necessary for determining the resulting indicator of the relative distance is weights of criteria [13].
Zavadskas et al. [21] state that the TOPSIS method is the second most popular method from methods of multi-criteria analysis of alternatives which is used for various types of comparison since it is intuitive, comprehensible and easy to apply to real data. According to the study of using the TOPSIS method and its adapted version called fuzzy TOPSIS [21], there has been a considerable increase in recent years of the use of this method in professional publications. The method is based on the idea that the best alternative usually has the smallest distance from the ideal alternative and the greatest distance from the so-called basal (non-ideal) alternative, which is a hypothetical alternative with the worst values in all criteria [12]. 
The classic TOPSIS method includes seven steps [12], [13]:
1. Transfer of all criteria to a maximisation type (preferred higher value of criteria)
2. Determination of the weights of criteria
3. The normalization of data = conversion of data of each criterion to an interval (0;1)
4. Calculation of the weighted matrix = multiplication of normalized data of weights
5. Determination of ideal (best) and basal (worst) alternatives of the weighted matrix
6. Calculation of the Euclidean distance from the ideal and basal alternative for each alternative
7. Calculation of the final coefficient of the relative distance 
The TOPSIS method was used for example to make a comparison of EU countries in terms of sustainable development [1], a comparison of V4 countries to ascertain the level of services and sustainability of tourism [18], a comparison of five African developing markets in terms of 13 economic indicators [5], analysis of a decision on the allocation of direct foreign investments in the countries of Central and Eastern Europe (CEE) based on the attraction of policies affected by state officials [17], a comparison of the competitiveness of 31 Chinese provinces in the high-tech industry [20] or a comparison of Polish regions in terms of the digital economy [2].
Results 
Results of the empirical analysis – Development of the situation of using ICT services in the Czech Republic
The development of the use of ICT services in V4 countries and therefore in Czech society, under the normally applied procedures in the European Union, is analyzed regularly every year by national statistical investigations. The problem of long term analysis of the use of ICT services and their subsequent comparison lies in the fact that over time there is a gradual change of the analyzed services and therefore the data sample is not the same for all examined periods. Some services increase while others are eliminated from the list of those analyzed. An example can be the service of watching television over the internet. If the speed of the internet connection in a region, area or country is insufficient, then there is no point in analyzing such a service. Therefore nobody examined this service during the beginnings of the internet. Likewise, the analysis of services in the “ICT Services” group, analyzed currently, can be divided into two large areas. The first of these are infrastructure services (technological indicators) – i.e., what technologies we use in our society and data services – which data from the extensive Internet offer do we use and for what activities. From the entire group of data services, we deal in this article with general data services which in this concept represent the use of the Internet for daily life particularly in households.
Internet data services
When analysing the penetration of data services into society, we see that the Scandinavian countries come top in the imaginary European ranking. Their dominance is highly prominent while the countries of Iceland and Norway were part of the first cluster followed in the second cluster by Denmark, Finland and Luxembourg which as the only non-Scandinavian country was ranked in the top positions, and Sweden.
The use of data services in the most general sense of the word copies two fundamental trends in the informatization of society which is:
Internet connectivity for residents and users’ Internet connectivity speed
And the so-called computer literacy, i.e., being able to utilize the offer of current internet services for the broadest circle of users to satisfy their needs.
Within the V4 countries, the most developed country in this area is Hungary (in 2014 it was fifteenth) and is part of the fourth cluster. The Czech Republic, together with Slovakia and Poland, is part of the sixth cluster. The following Tab. 2 provides a summary of European countries.
Internet data services
	Order in 2014 (2010)
	Country
	Resulting relative analysis
2014             2010
	Cluster
2014         2010

	1 (2)
	Iceland
	0.83030
	0.75925
	1
	1

	2 (4)
	Norway
	0.80092
	0.69124
	1
	2

	3 (1)
	Denmark
	0.74249
	0.77032
	2
	1

	4 (3)
	Finland
	0.73723
	0.71833
	2
	2

	5 (7)
	Luxembourg
	0.66979
	0.60845
	2
	3

	6 (6)
	Sweden
	0.65086
	0.64920
	2
	3

	7 (5)
	Netherlands
	0.64119
	0.68835
	3
	2

	8 (8)
	Great Britain
	0.61790
	0.54005
	3
	4

	9 (10)
	Germany
	0.57913
	0.51363
	3
	4

	10 (11)
	France
	0.55611
	0.47907
	3
	4

	11 (12)
	Estonia
	0.53748
	0.47880
	4
	4

	12 (9)
	Slovenia
	0.52705
	0.52434
	4
	4

	13 (15)
	Malta
	0.48637
	0.41736
	4
	5

	14 (18)
	Spain
	0.46514
	0.36640
	4
	5

	15 (17)
	Hungary
	0.46112
	0.38372
	4
	5

	16 (16)
	EU27
	0.45492
	0.39277
	4
	5

	17 (13)
	Belgium
	0.45368
	0.44085
	4
	5

	18 (19)
	Austria
	0.41485
	0.33692
	5
	6

	19 (22)
	Ireland
	0.39704
	0.30395
	5
	6

	20 (24)
	Croatia
	0.38129
	0.26770
	5
	6

	21 (14)
	Latvia
	0.35571
	0.43526
	5
	5

	22 (25)
	Czech Republic
	0.34778
	0.25778
	6
	6

	23 (23)
	Portugal
	0.34765
	0.28045
	6
	6

	24 (20)
	Slovakia
	0.33161
	0.33574
	6
	6

	25 (21)
	Lithuania
	0.28764
	0.30467
	6
	6

	26 (29)
	Greece
	0.26128
	0.11526
	6
	8

	27 (27)
	Italy
	0.25901
	0.20779
	6
	7

	28 (26)
	Poland
	0.25547
	0.21983
	6
	7

	29 (28)
	Cyprus
	0.22025
	0.16291
	7
	7

	30 (31)
	Bulgaria
	0.16292
	0.06520
	7
	8

	31 (30)
	Romania
	0.09696
	0.08666
	8
	8


Overall the value of the indicators for using general data services for the analyzed period increased in the EU 27 average when the indicator value climbed from the fifth cluster in 2010 to the fourth cluster in 2014. In this category, there are no great leaps or changes in the allocation of individual countries in the respective clusters. There was a long-term rise in the indicator value which means that services are used more. Among the least developed countries in the use of general Internet data services are the countries of the seventh and eighth cluster which include Cyprus, Bulgaria (seventh cluster) and Romania (eighth cluster). On the contrary, Greece experienced a significant shift from the eighth cluster in 2010 to the sixth cluster in 2014.
Comparison for V4 countries
The most developed country of the V4 countries in this area is Hungary (in 2014 fifteenth), which is part of the fourth cluster. The Czech Republic, together with Slovakia and Poland, is part of the sixth cluster.

General data indicators in V4 and EU27 countries in 2010
In 2010 the most commonly used data services were sending electronic mails (I_IUEM) – 70% of users, searching for information about goods and services (I-IUIF) – 60% of users – and for services of moving or copying files or folders (I_CCOP) – 70% of users. The highest percentage of users who used the mentioned services was in Slovakia exceeding the EU average in these categories. More than 40% of users did not use the other services (Hungary using the service of searching for healthcare information). Poland lagged behind in most indicators (apart from areas associated with the use of the Internet for education). The Czech Republic (together with Hungary) ranged around the EU average, with a worse result achieved only in the criteria of individuals searching for information about education or training on the Internet or use of the Internet for education.
Unlike 2010 in 2014 there was a significant increase of the use of service to download online reports or news (I_IUNW and I_IUNW1) at the level of 70% of users (an increase as opposed to 2010 by 25 percentage points). There was a further increase of services involving playing or downloading games, images, films or music (I_IGM) especially in the Czech Republic by 12 percentage points and services with information about a health condition (I_IHIF) increase by 10 percentage points in all countries apart from Poland. Just as in 2010 Poland was the worst in most indicators. Slovakia lagged behind slightly as opposed to the EU average (unlike 2010), on the contrary in parts of the indicators the Czech Republic and Hungary exceeded the EU average. There was a visible improvement here in these two countries as opposed to 2010 and as opposed to the other EU countries.

Fig.2. General data indicators in V4 and EU27 countries in 2014
Conclusions and Discussion
Among the most used data services which we identified in our analysis for the analyzed period are services used by individuals or households. These are communication services involving the sending of electronic mails, purchases of goods and services, and obtaining general reports. This part aside this priority category includes services of copying or transfer of files or folders – i.e., services of the administration of own database. Among the services found in the opposite spectrum of the interest of users are services which can be used for the sale of services and sending of a job offer and search for employment. 
Citizens of the Czech Republic together with citizens of Slovakia and Hungary are among countries where analyzed services are used to a greater extent than in Poland in all investigated indicators. The main reason for such use of internet services lies in the condition of the telecommunications and internet infrastructure. This fact at the time from when our data were obtained was most developed in Hungary which had the best conditions compared with the Czech Republic and Slovakia. At this time Poland significantly lagged behind in the building of the infrastructure [8]. Of course, after 2012 Poland proceeded to speed up the building of the infrastructure and, for example, concerning its high-speed Internet it already ranked in 2016 among leading EU countries (after Finland and Denmark) [6]. But despite this in 2017 it was recorded that 20% of Poles still had not used the Internet at all [6]; this compared with Hungary at 17%, Slovakia at 14% and the Czech Republic at 11%. An overall positive trend is a rise in the interests of citizens in the use of internet services as a whole.
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Summary
The development of the economy in the period of an information society undergoing the transition to the fourth industrial revolution is not possible without a qualified population that uses Internet services. In the article, we deal with the use of selected Internet services in EU countries primarily focusing on the Visegrád Four countries in the period between 2010 and 2014. For the comparison we decided to use Eurostat data connected with the Internet services such as sending/receiving emails, searching for information about goods and services, copying files, reading online news, selling goods and services, playing games, downloading films or music, listening radio or watching TV online, searching for information (healthcare, jobs, education, courses) or using it for education and training. All these aspects were taken into account and they formed 11 criteria. To analyze these data the multi-criteria comparison methods could be used so as to be able to create the order of the countries and to see the rank of all Visegrád Four countries. For the analysis and comparison we used the TOPSIS method and on the basis of the final results (showing the relative distance of each country from the so-call ideal and non-ideal alternative) we divided the countries into individual clusters. The conclusion of the analysis can be summed by stating that the most used services are the services of electronic mail, purchase of goods and services and the acquisition of reports from the Internet. Regarding the individual V4 countries the analyzed services are least used in Poland – out of 31 countries it was on the 28th place in 2014 which was 2 places worse than in 2010. The best country in Visegrád Four was Hungary on 15th place mainly because of the higher usage of Internet for looking for information about education, training or course offers, education itself and for the job search. The Czech Republic and Slovakia are close to each other (22nd and 24th places) but the Czech Republic improved its position in 2014 compared with 2010 while Slovakia lost and fell own. 
Key words: Internet services; Visegrád countries; comparison; TOPSIS method.
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