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The following article investigates the determinants that lead innovative SMEs to collaborate. Data from 36 European countries is analyzed using Panel Data with Fixed Effects, Panel Data with Random Effects, Pooled OLS, WLS and Dynamic Panel models. The analysis shows that the ability of innovative SMEs to collaborate is positively associated with the following variables: "Linkages", "Share High and Medium high-tech manufacturing", "Finance and Support", "Broadband Penetration", "Non-R&D Innovation Expenditure" and negatively to the following variables: "New Doctorate graduates", "Venture Capital", "Foreign Controlled Enterprises Share of Value Added", "Public-Private Co-Publications", "Population Size", "Private co-funding of Public R&D expenditures". A clustering with k-Means algorithm optimized by the Silhouette coefficient was then performed and four clusters were found. A network analysis was then carried out and the result shows the presence of three composite structures of links between some European countries. Furthermore, a comparison was made between eight different predictive machine learning algorithms and the result shows that the Random Forest Regression algorithm performs better and predicts a reduction in the ability of innovative SMEs to collaborate equal to an average of 4.4%. Later a further comparison is made with augmented data. The results confirm that the best predictive algorithm is Random Forest Regression, the statistical errors of the prediction decrease on average by 73.5%, and the ability of innovative SMEs to collaborate is predicted to growth by 9.2%.

INTRODUCTION

This article analyzes the issue of collaboration between innovative small and mediumsized enterprises in Europe. The issue is relevant for its impact on technological innovation and overall investment in research and development in European national systems. In fact, if on the one hand it is certain that technological innovation has a positive effect in terms of gross domestic product, it is also true that this innovation must be carried out by companies. And this is where the question arises. In fact, most businesses in Europe are small and medium-sized. The size of European SMEs does not allow them to create company departments specialized in product innovation, process innovation, digital transformation, nor does it allow them to create real departments for research and development. And yet it is necessary to find methodologies to ensure that SMEs collaborate in innovation as their contribution is necessary to raise the degree of attractiveness of innovation systems at national level. It follows therefore that it is necessary to find methodologies to ensure that SMEs systematize their resources to increase the degree of technological innovation. One of the methodologies to ensure that European SMEs are more collaborative consists precisely in the analysis of the indicator that has been chosen in the following discussion: "Innovative SMEs Collaborating with Others in Europe".

There are various models in the literature that have been proposed to allow SMEs to collaborate in technological innovation, such as models of open innovation and models based on the idea of external knowledge. While it is certainly possible to find a dimension of positive externality in knowledge, it is also necessary that this dimension is not random or left to chance, but rather it is contractualised in the productive relations between SMEs. Furthermore, it should be considered that in general the markets where many SMEs operate are characterized by a very marked competitive orientation and this fact prevents companies from investing in research and development and technological innovation. As a result, investment in technological innovation and research and development is often relegated to companies operating under an oligopoly and monopoly regime.

Finally, there is an international condition that makes it necessary to unlock the contribution to technological innovation and research and development that can be produced through small and medium-sized enterprises. Indeed, in the context of the technological conflict between China and the US, the role of Europe can only be better defined by allowing SMEs to fully unleash their innovative potential. In fact, Europe lags both the US and China in the sense of technological innovation and the big companies alone are not enough to close the gap in terms of knowledge production, patents, and intangible assets. Thus arises the need for Europe to create networks between innovative SMEs to ensure that investment in R&D increases globally, and to develop in SMEs an aptitude for both collaboration and innovation capable of generating profits. relevant outputs both from the point of view of the market and from the point of view of the production of social capital.

The article continues as indicated below: the second paragraph contains a brief analysis of the reference literature, the third paragraph illustrates the econometric model, the fourth paragraph contains the clustering analysis with the k-Means algorithm, the fifth paragraph presents the network analysis model applied to European countries, the sixth paragraph shows the results in terms of machine learning for the prediction with original data, the seventh paragraph refers to the prediction with machine learning algorithms applied to the augmented data, the eighth paragraph concludes , the ninth paragraph contains the bibliography, the tenth paragraph represents in the form of an appendix the metric results obtained with the research methods used.

LITERATURE REVIEW

An analysis of the literature that refers to the role of collaboration in the sense of technological innovation among European SMEs is briefly presented below. It should be considered that the role of technological innovation has been recognized within economic science already starting from the classical theory of economic growth (Solow, 1956). Furthermore, the role of technological innovation, research and development and the knowledge economy in general has also been recognized in the approach of the theory of endogenous growth [START_REF] Romer | The origins of endogenous growth[END_REF]. Furthermore, the role of technological innovation, also in the distinction between the very idea of innovation and invention, was developed by the Austrian economist Joseph Alois Schumpeter (Schumpeter, 1934). Furthermore, the issue of innovation also significantly affects the issue of legislation due to the controversial role that patents, and industrial property has in allowing or limiting the dissemination of scientific and technological discoveries [START_REF] Boldrin | The case against intellectual property[END_REF]. In this general theoretical context, the scientific literature must be inserted which deals more specifically with the role of collaborative SMEs in the sense of technological innovation. [START_REF] Benhayoun | SMEs embedded in collaborative innovation networks: how to measure their absorptive capacity?[END_REF] consider small and medium-sized enterprises that actively participate in collaborative innovation networks. The ability of the individual companies participating in these networks to innovate and acquire the information necessary for growth essentially depends on the specific condition in which the company finds itself, its competitive context, and the ability to translate the innovations acquired within the corporate organizational structure through collaboration. [START_REF] Ioanid | The impact of social networks on SMEs' innovation potential[END_REF] analyze the role of social networks in determining the innovative capacity of small and medium-sized enterprises in Romania. The results of the analysis show that Romanian companies can derive benefits from social networks. However, these advantages are relegated to marketing and market positioning aspects. Romanian companies have little ability to use social networks in the sense of technological innovation.

Jespersen et al. ( 2018) consider the reasons that push SMEs to collaborate in the direction of innovation using proximity. In fact, companies looking for partners in innovation try to find companies that are similar. The authors analyze four different types of proximity, namely: geographical, cognitive, organizational, and social. In general, the partners of technological innovation are chosen based on geographical proximity. However, companies change their choice criteria also based on the technological and organizational complexity of the collaboration in the sense of innovation. [START_REF] Akinwale | Empirical analysis of inbound open innovation and small and medium-sized enterprises' performance: Evidence from oil and gas industry[END_REF] Radziwon & Bogers (2019) they consider the complex system of relationships that binds a small and medium-sized enterprise to the external environment in the context of open innovation. In fact, on the one hand, SMEs are not able to complete the innovation processes autonomously, on the other hand, they may have difficulties in aligning themselves with the objectives of open innovation systems. [START_REF] Grimsdottir | Knowledge management, knowledge creation, and open innovation in Icelandic SMEs[END_REF] consider the case of two companies that practice open innovation models in Iceland. The two companies considered have diversified approaches to open innovation due to their characteristics in terms of technological advancement. The authors tend to demonstrate that while technologically advanced firms prefer inside-out open innovation models, less technologically advanced firms prefer outside-in models. [START_REF] Saastamoinen | Should SMEs pursue public procurement to improve innovative performance?[END_REF] analyze the positive relationship between the ability of small and medium-sized enterprises to create forms of inter-organizational collaboration and their ability to be more innovative [START_REF] Grimaldi | A framework of intellectual property protection strategies and open innovation[END_REF]. They analyze the relationship between the ability of small and medium-sized enterprises to collaborate in open innovation and the protection of intellectual property rights. The findings show that firms that have a collaborative intellectual property rights strategy perform better than firms that have a defensive strategy. results in terms of business performance in a case study of 504 companies operating in the agricultural sector. D'Angelo & Baroncelli, (2020) apply a Tobit / Probit model to the analysis of 2591 Italian small and medium-sized enterprises to investigate the existence of a relationship between open innovation and performance. The results show that companies that can create forms of horizontal collaboration in the sense of research and development produce greater outputs in terms of innovation. Collaboration between business and university enhances product innovation. [START_REF] Anderson | Collaborating for innovation: the socialised management of knowledge[END_REF] propose a sociological analysis of the relationship between open innovation and knowledge management in small and medium-sized enterprises, underlining the role of trust in creating the conditions for collaboration between enterprises in the sense of innovation. Ueasangkomsate & Jangkot (2019) empirically verify the positive effect of collaboration between small and mediumsized enterprises and the industrial sector in increasing the performance in the sense of innovation in Thailand. The ability to produce collaboration between small and medium-sized enterprises is therefore an essential element for increasing innovation at the national level. To this end, it is also necessary to consider the relationships that technological innovation and collaboration among SMEs have in connection with the following factors:

As is evident, the possibility of implementing profitable technological innovation models in small and medium-sized enterprises necessarily requires forms of collaboration. However, the ability of small and medium-sized enterprises to collaborate is also connected to the presence of a set of factors concerning human capital, the state of digitization at the country level, and the presence of an orientation that tends to make the construction of social goods prevail. compared to the predatory tendencies of individual companies.

The Econometric Model

We have estimated the following econometric model: We find that the Innovative SMEs Collaborating are positive associated with the following variables: Broadband Penetration: is the percentage of the number of companies with a maximum speed of at least 100 mb / s out of the total number of companies. This indicator is very relevant as the possibility for the European Union countries to activate the benefits deriving from technological innovation and digitization depend above all on the possibility of being connected to the internet. The internet connection, especially if fast, allows you to activate e-commerce and to develop services connected to the digital economy both in public administrations and in private companies. There is therefore a positive relationship between the presence of companies that have fast internet and the presence of small and medium-sized companies that can cooperate. This positive relationship derives from the fact that a very significant part of the collaboration between companies takes place precisely using the Internet and information technologies. In fact, the collaboration between companies that takes place on the issues of technological innovation requires as a minimum requirement the presence of an Internet network infrastructure that can support the technological innovations implemented in collaboration between companies Figure 1.
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Figure 1 RELATIONSHIP BETWEEN BROADBAND PENETRATION AND INNOVATIVE SMES COLLABORATING Source: European Innovation Scoreboard

Finance and Support: is a variable made up of three sub-variables, namely: "R&D expenditures public sector", "Venture capital expenditures", "Direct government funding and government tax support for business R&D". Finance and support therefore represent exactly a set of financial resources that can be invested to guarantee support for research and development from both the private and public sectors. It should be considered that there is a positive relationship between the value of the ability of small and medium-sized enterprises to collaborate and the financial support offered to enterprises for research and development. This relationship is also positive since a large part of the funding, especially public, which is assigned to small and medium-sized enterprises for research and development requires enterprises to collaborate through the construction of networks, consortia, and associations among enterprises. It therefore follows that the companies that manage to collaborate through the creation of cooperation contracts aimed at technological innovation and research and development are also able to obtain more financial resources to support the processes of economic growth and an improvement in the positioning of market 

Figure 2 RELATIONSHIP BETWEEN INNOVATIVE SMES COLLABORATING WITH OTHERS AND FINANCE AND SUPPORT Source: European Innovation Scoreboard

Linkages: is a variable consisting of three sub-variables namely "Innovative SMEs collaborating with Others", "Public Private Co-Publications for Million Population" and "Job to Job Mobility of Human Resources in Science and Technology". The presence of linkages is therefore positively associated with the ability of small and medium-sized enterprises to collaborate. Companies that have greater ability to create relationships are also able to generate collaborations that can translate into new products, new services and increase both customers and turnover. It therefore follows that the possibility of creating a context of collaboration between companies in the context of national innovation systems depends on the ability to offer incentives to companies to create relationships that can be transformed into new products and services. In this sense, the presence of forms of systemic collaboration in the context of open innovation, the dissemination of management models of external innovation, and also the reference to models of the "Fab Lab" type may be necessary to develop cooperation between SMEs capable of generating economic value Figure 3. Non R&D Innovation Expenditure: is a variable that considers the sum of the total expenditure for innovation with the exclusion of both intramural and extra-mural investments in research and development as a percentage of the total turnover value for all companies. This item also includes investments in equipment, machinery, and intangible assets such as patents and licenses. There is therefore a positive relationship between the value of investment in innovation net of R&D expenditure and the ability of small and medium-sized enterprises to collaborate in technological innovation. Positive relationship that can be understood considering that collaborating companies in general must also invest financial resources in the tangible and intangible infrastructures that allow the company to undertake collaborations. In fact, in the context of the knowledge economy it is necessary that collaboration takes place between companies that have levels of knowledge capital and the possibility of using intangible and material resources that are shared with the aim of producing new services and new products Figure 4.

Figure 2 RELATIONSHIP BETWEEN INNOVATIVE SMES COLLABORATING WITH OTHERS AND NON-R&D INNOVATION EXPENDITURES Source: European Innovation Scoreboard

Employment Share High and Medium High-Tech Manufacturing: is the percentage of employees in the medium and high technology manufacturing sectors. There is therefore a positive relationship between the ability of small and medium-sized enterprises to collaborate and the value of employees in the medium and high-tech manufacturing sectors. This relationship derives from the fact that the presence of qualified human capital in enterprises, especially manufacturing, increases the ability to create the conditions for the construction of collaboration systems between small and medium-sized enterprises. Human capital is therefore necessary to create collaboration structures between companies. In particular, the fact that these operators are present within the manufacturing sector means that the manufacturing sector is more attentive both to the dimension of technological innovation and to the dimension of collaboration between companies. In fact, although technological innovation is transversal between the manufacturing sector and the service sector, it appears that the structure of manufacturing-industrial enterprises is more sensitive to technological innovation and research and development thanks also to the size of human capital 

Figure 5 RELATIONSHIP BETWEEN INNOVATIVE SMES COLLABORATING WITH OTHERS AND EMPLOYMENT SHARE IN HIGH AND MEDIUM HIGH TECH EIS: European Innovation Scoreboard

We also find that the level of innovative SMEs Collaborating is negatively associated with the following variables:

1. Venture Capital: It is an indicator that considers the risk capital expenditures in companies. The investment in risk capital represents a tool to support companies that face significant risks to introduce significant technological innovations into the market. It should be considered that there is a negative relationship between the presence of venture capital and the value of innovative SMEs collaborating with others. This negative relationship is since venture capitalism is generally a very aggressive structure towards the ownership of innovative SME companies and that therefore companies are oriented to seek their top-down market positioning regardless of the horizontalistic collaborations that may be generated because of collaboration between companies. In fact, venture capital tends to ensure that the company develops products, services, patents in an exclusive, private way, with the aim of selling the outputs and not sharing them with third-party companies that are considered as threatening and potential competitors. 2. Foreign Controlled Enterprises Share of Value Added: considers the added value of companies that are under the control of a foreign parent. There is a negative relationship between the ability of small and medium-sized enterprises to collaborate in technological innovation and the percentage of enterprises that are controlled by a foreign holding. This relationship may be since a foreign-controlled company may have little aptitude for investing in collaboration with local small and medium-sized enterprises and may have little interest in creating a structure of innovation and widespread knowledge among companies in a certain geographical area or of a certain sector. Furthermore, it must be considered that companies that are acquired by foreign counterparties tend to grow significantly in the market and it is not certain that they will remain in the category of small and medium-sized enterprises.

In fact, the companies that operate in a certain country being controlled by foreign companies have the possibility of accessing economies of scale and international supply chains. 3. New Doctorate Graduates: is an indicator that considers the presence of doctorates in STEM disciplines per 1000 inhabitants between the ages of 25 and 34 out of the total number of graduates in STEM disciplines. Graduates in STEM disciplines generally have a very high capacity to actively participate in the development of technological innovation in enterprises and public institutions. However, the analysis shows that there is a negative relationship between the value of STEM PhDs and the ability of small and medium-sized enterprises to collaborate in technological innovation. This negative relationship can be better understood considering that companies that hire STEM doctorates generally can produce innovative products and services internally by building research and development departments that can be autonomous with respect to the collaboration of others. 4. Population Size: represents the resident population in a certain country. It is necessary to consider that there is a negative relationship between the value of the resident population and the value of companies able to collaborate in technological innovation. This condition indicates that with the growth of the population the number of companies that are willing to collaborate decreases. To better understand this relationship, it is necessary to consider that most of the countries where companies have a high capacity for innovation are sparsely populated countries. 5. Private Co-Funding of Public R&D Expenditures: represents the aggregate of R&D expenditure in the public sector and in the education sector which is financed by the private sector. It is an indicator that measures the cooperation between the public and the public. Private investment in the research and development of the university system should increase the orientation of technological innovation in the short term to serve the interests of the industry. There is a negative relationship between the value of private investment in public institutions and the ability of small and medium-sized enterprises to collaborate in technological innovation. This negative relationship is since private financing of public research and development does not necessarily involve collaboration between small and medium-sized enterprises. In fact, this financing is generally carried out by a single company that seeks a relationship with the university system to develop its own products or services without involving other companies. 6. Public-Private Co-Publications: is the number of scientific publications characterized by publicprivate collaboration. This indicator considers the links between the public sector and the private sector in terms of publication production. However, this collaboration between the public and the private sector is negatively associated with the ability of small and medium-sized enterprises to collaborate in technological innovation. This negative relationship means that the collaboration between the public and the private sector does not necessarily also involve small and medium-sized enterprises. In fact, it is much easier for a large company that may already have a research and development department to collaborate with public bodies to produce outputs that can be evaluated in terms of research and development. Small and medium-sized enterprises, on the other hand, may have greater difficulties in collaborating with the public and certainly it may be even more difficult for consortia of small and medium-sized enterprises to establish partnerships with the public for the related bureaucraticadministrative issues and for the scarce economic and financial incentives.

Clusterization with k-Means Algorithm Optimized with the Silhouette Coefficient

A clustering was then carried out using the k-Means algorithm to verify the presence of groupings among European countries by value of innovative collaborative companies. The choice of the optimal number of clusters was achieved through the application of the following criteria, namely:

1. Maximization of the value of the Silhouette coefficient for clusters; 2. Value of the Silhouette coefficient of each element of every cluster greater than 0.

By applying these two rules, four different clusters have been identified as follows:

1. Cluster 1: Poland, Latvia, Malta, Bulgaria, Hungary, Italy, Spain, Ukraine, Romania, North Macedonia, Turkey, Serbia, Slovakia, Portugal, Croatia; 2. Cluster 2: Ireland, Czechia, France, Sweden, Slovenia, Cyprus, Denmark, Germany, Montenegro, Luxembourg, Netherlands, Lithuania, Switzerland; 3. Cluster 3: Belgium, United Kingdom, Iceland; 4. Cluster 4: Finland, Greece, Estonia, Norway, Austria It is possible to establish an analysis of the ordering of the clusters considering the value of the median of the observed variable or the ability of European small and mediumsized enterprises to collaborate with others. The analysis shows that the median value of the countries of cluster 4-C4 is equal to 347,832, the median value of the countries of cluster 3-C3 is equal to 295,538, the median value of the countries of cluster 2-C2 is equal to 162,477, the median value of cluster 1-C1 is equal to 76,397. Therefore, the following ordering of the clusters in terms of median value derives, that is: C4 = 347,832> C3 = 295,538> C2 = 162,477> C1 = 76,397. In other words, it follows that the ability of companies in cluster 4 countries to collaborate in technological innovation is approximately 1.17 times higher than the corresponding value of companies in cluster 3-C3 countries, 2. of cluster 2-C2 countries, and 4.55 times higher than those of cluster 1-C1 countries. If we look at the geographical distribution of the countries belonging to the cluster, it appears that the countries of Northern Europe have much higher levels of collaboration between companies than those of the countries of Southern Europe. This contrast between Northern and Southern Europe is not so much to be traced back to capitalist factors, although these are certainly relevant, but rather to sociological and cultural supporters in a broad sense. In fact, in the countries of northern Europe human capital and social capital tend to be much more widespread than in the countries of southern Europe which are characterized by phenomena of individualism and zero-sum play between public and private goods. It follows that the inability of small and medium-sized enterprises in Southern Europe to collaborate in building strong networks and links aimed at technological innovation ends up having a negative effect on the entire technological innovation capacity of the countries considered. These factors, being of a sociological-cultural nature, can hardly be changed in the short term through economic policies, although there are still possibilities for action. For example, European policy makers could make incentive plans aimed at small and medium-sized enterprises that are able to collaborate and create networks, consortia, associations, and partnerships. Through these incentives it could be possible, through interventions external to the sociocultural and institutional dimension of the companies, to introduce virtuous phenomena of collaboration between the companies in technological innovation Figure 6.

Figure 6 CLUSTERIZATION WITH K-MEANS ALGORITHM OPTIMIZED WITH THE SILHOUETTE COEFFICIENT Network Analysis

A network analysis was carried out below to verify whether there are any network structures and particular two-way links between the historical series dynamics of the countries considered in terms of the ability of innovative small and medium-sized enterprises to collaborate. The analysis was carried out using the Manhattan distance. The analysis shows the presence of 36 nodes, 44 edges, with an average degree value of 2. Obviously, these links are simply relations that exist in the internal dynamics of the development of countries' data and do not indicate any kind of cause-and-effect relationship among countries in terms of improving the ability of small and medium-sized enterprises to collaborate in technological innovation Figure 7.

Figure 7 RESULTS OF NETWORK ANALYSIS WITH DISTANCE OF MANHATTAN Machine Learning and Predictions

A comparison was then made with eight different machine learning algorithms for the edition of the future value of the observed variable, i.e. the collaboration between European small and medium-sized enterprises in technological innovation. The algorithms have been analyzed in their ability to maximize R-squared and minimize the following statistical errors, namely: "Mean absolute error", "Mean squared error", "Root mean squared error". 70% of the data was used for learning the algorithms while the remaining 30% was used for the actual prediction. Based on the application of these criteria, the following ranking of the algorithms was obtained based on their predictive capacity, that is 33. Slovakia with an increase from an amount of 92,450 units up to a value of 95.24 units or equal to a variation of 2.79 units equal to a variation of 3.02%; 34. Turkey with a variation of 60.13 units up to a variation of 88.98 units or equal to a variation of 28.85 units equal to a variation of 47.97%; 35. Ukraine with an increase from an amount of 6.59 units up to a variation of 31.59 units or equal to a variation of 24.99 units equal to a variation of 378.86%; 36. United Kingdom with a decrease from an amount of 295.53 units up to a value of 294.52 units or equal to a value of -1.01 units equal to -0.34%.

On average, using the Random Forest Regression algorithm it is possible to predict a reduction from 165.62 units up to 158.28 units or equal to -7.3 units equivalent to -4.3% of the trend of the variable considered, i.e., the capacity of small and medium-sized enterprises to collaborate in innovation Figure 8. Therefore, the following ranking of the algorithms in terms of performance was derived Figure 9, that is: On average, the predicted value with the increased data and the Random Forest Regression for the countries considered is expected to grow from an amount of 152.542 units up to a value of 166.62 units or equal to a value of 14.08 units equal to a value of 9.23% Figure 10. Finally, by comparing the value of the R-square and of the statistical errors of the prediction made with the original data and the prediction made with the increased data, there is a significant improvement in the prediction with the increased data. In fact, it is possible to verify both an increase in the R-squared value and a reduction in statistical errors. Specifically, it is possible to check the following improvements:

1. R-squared: growth from 0.03 to 0.91 with an absolute change of 0.88 units and a percentage change of 2660.9%; 2. Mean Absolute Error with a reduction from 0.18 to 0.054 units or equal to -0.132 units equal to -70.884%; 3. Mean Squared Error with a reduction from 0.074 to 0.0064 units or equal to a variation of -0.068 units equal to -91.34%; 4. Root Mean Squared Error with a reduction from 0.27 units down to 0.08 units or equal to -0.19 units equal to -70.58%.

Overall, taking the average of the three statistical errors alone, there is a reduction from 0.177 units up to 0.046 units or equal to -0.131 units equal to -73.58%. It follows that the prediction with augmented data is more efficient than the prediction with the original data thanks to a reduction of statistical errors considered equal to an average of 73.58%.

CONCLUSIONS

Collaboration between small and medium-sized enterprises in the sense of technological innovation is a strategic factor for the success of innovation systems at national level. Europe appears to be lagging in the production of intangible goods in the context of the tech war between the US and China. The development of economic policies capable of allowing greater collaboration between small and medium-sized enterprises in the sense of technological innovation can allow unlocking an innovation potential that could generate a positive effect in terms of economic growth and convergence between European regions. However, the ability of companies to collaborate depends not only on the presence of adequate human capital, financial capital, networks, and technologies, but also on the presence of human capital. In fact, as the data show, collaboration between SMEs in the sense of innovation is easier in countries where there is more social capital, while it is less widespread in countries that show a more individualistic orientation. In this sense, economic 
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 12356 Switzerland is connected with Luxembourg through a link which has a value of 0.22; Luxembourg is linked to Switzerland through a link of 0.22 and to Montenegro with a value of 0.31; Montenegro is connected to Luxembourg with a link with a value of 0.31. 4. The two one-to-one relationships are indicated below: Denmark is connected to Slovenia with a link with a value of 0.34; Romania is connected to Ukraine with a link having a value of 0.22.
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  1. Random Forest Regression with a payoff value of 4; 2. Linear Regression with a payoff of 8; 3. Tree Ensemble Regression with a payoff equal to 12; 4. Polynomial Regression with a payoff value of 18; 5. ANN-Artificial Neural Network with a payoff value of 20; 6. Gradient Boosted Tree Regression with a payoff value of 24; 7. PNN-Probabilistic Neural Network with a payoff value of 26; 8. Simple Regression Tree with a payoff value of 32.
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The general level of innovation among countries[START_REF] Leogrande | The Innovation Index in Europe[END_REF];

The ability of firm to improve sales(Costantiello, et al., 2022);

The capability to innovate at firm level(Costantiello, et al., 2022);

The production of creative intangibles for industrial purposes(Laureti, et al., 2022);

The broadband penetration(Leogrande, et al., 2021);

The role of venture capital in financing corporate innovation(Leogrande, et al., 2021);

The relevance of human capital (Leogrande & Costantiello, 2021);

The presence of foreign doctorate students(Laureti, et al., 2022);

ICT training(Laureti, et al., 2022).