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Abstract  
 

In conditions of knowledge-based and digital economy research ecosystem of the startup have to make 

some decisions every day and in the framework of it analyze factors influencing them and estimate the 

potential of an ecosystem. An important feature of the ecosystem of startup development is understanding 

of what field is popular among the investors and estimate the level of involvement of different areas of 

the country in the startup ecosystem. Data mining techniques are a necessary approach for accomplishing 

practical and effective solutions to this problem. Indian startup has been an obvious target for big data. 

This work directly includes the existing literature about ecosystem concept and Big data application. 
 

 

Keywords: Big data, data mining, startup ecosystem  

 

 

Introduction  
 

The challenge of modern life requires a flexible approach and quick reaction to changes in the world. 

Today we are building a training system based on professional standards. However, this situation 

becomes irrelevent for professionals in the field of knowledge-based and digital economy, because 

environment requirements change faster than standards. In this way, some researchers believe that we 

have become information dependents of the twenty-first century, living in an on-command, on-demand 

Big data world (Hota C. and others, 2015). Big data receives data from all fronts and it would be a helpful 

decision-making tool to use if it can be analyzed properly sure, but it also has huge data complexity 

which in turn make the computation of the data complex (Doruk   et al, 2016). Besides, during the time of 

development knowledge management academies and government makers face the problem of decision 

making in any way. The lack of a synthesized overview of existing definitions and knowledge of the 

startup ecosystem framework indicates a research gap and poses a challenge in the conduct of further 

studies (Tripathi et al, 2018). According to this research gap, it is important to understand the potential of 

Indian startup ecosystem in the context of what type of startups are getting funded in the last few years, 

and what field is popular among the investors. Big data about the Indian startup scene, which could give 

the possibility to estimate the funding situation and help to make a forecast in the framework of  business 

development. The main question, which clearly  been researched in this paper: Data mining is an 

instrument for managing and predicting the strategy of development for governments and other involved 

participants of the startup sphere. Addition to that, some scholars consider, that big data has not only 

transformed the business models but also paved the way for organizational strategic decision-makers to 

act in a timely manner (Beath et al., 2012; McAfee and Brynjolfsson, 2012). 

 

Data mining technique includes methods of classification, modeling and forecasting, based on the use of 

decision trees, artificial neural networks, genetic algorithms, evolutionary programming, associative 

memory, fuzzy logic and  statistical methods (descriptive analysis, correlation and regression analysis, 

factor analysis, variance analysis, component analysis, discriminant analysis, time series analysis, 

survival analysis). However, it takes some knowledge of the data being and analyzing.  
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Literature Review 

 
There are different methodologies developed and evaluated by the researchers all over the world in the 

field of startup. One of them: Researcher like Srivardhini (Srivardhini, 2018) is analyzed entrepreneurial 

ecosystem in India. He distinguished main domains, which includes access to markets, finance, and 

quality human capital progressive policy framework and a range of institutional support as key factors of 

a strong ecosystem. In the framework of research in the area of ‘entrepreneurial ecosystems’ (Feld, 2012; 

Isenberg, 2011; Mason and Brown, 2014; Neck et al., 2004) takes an embedded view of new business 

ventures and their evolution. In this way, ecosystem approach supports firms to develop in the 

comprehensive development in the social, cultural and institutional context that increase their possibility 

for success. 

 

Most development efforts have been focused on the industrialization and commercialization of data 

technologies and infrastructure, while few efforts have addressed the immense repercussions of the social 

dynamics and organizational, political, and managerial decisions inherent in the development of big data 

(Housley et al, 2014). The ecosystem concept is also used in the business field, such as a business 

ecosystem forming a network of companies that collaborate to produce systems that hold value for 

customers (James, 1997). 

 

Bahrami and Evans (1995) were one of the first in the academic entrepreneurship literature to invoke the 

term “ecosystem” in their study of Silicon Valley. At the same time, Spilling (1996: 91) emphasized the 

“entrepreneurial system,” describing it as the actors, roles, and environmental factors that interact to 

determine the entrepreneurial performance of a region. Because when entrepreneurs identify, create, and 

respond to market opportunities, they exhibit intentionality in formulating implicit and explicit action 

plans (i.e., projective linkages of actions to objectives; Encinar& Muñoz, 2006; Zapkau, Schwens, 

Steinmetz, &Kabst, 2015). In addition, a growing demand for big data is a noticeable note, because, 

nowadays, big data analytics has become a trendy practice in business intelligence encompassing 

combination of massive data sets and advanced analytics techniques, and it plays a key role in influencing 

aspects of business activities and customer choice (Russom, 2011). 

 

At this point, Sheng (Sheng et al, 2017) made an analysis of big data's significance in business and 

management improvement. He demonstrates in his work that besides the data-driven approach the 

technological innovation promotes changes in managing an organization, operation, marketing and other 

business activities. In the process of using big data into management mechanism, it is estimated 

additional values, and it was created and realized in business development. Furthermore, he distinguishes 

that firms need to formulate and implement a data-driven strategy and their head of management should 

organize the strategy taking into account the investments in IT innovation and data analytics skills 

development. So as high level of techniques to analyze and interpret big data, executives would be able to 

make decisions in a strategic, timely, and flexible manner, which gives competitive advantages overall. 

 

Methodology 
 

The objective of the proposed work is to analyze the startup environment data using data mining 

techniques. In the proposed work, startup data has been collected from the following sources: The dataset 

for research aim [https://kaggle.com]. Input dataset consists of 3-year data for the period from January 

2015 to August 2017. It includes columns with the date funded, the city the startup is based out of, the 

names of the funders, and the amount invested (in USD). 

 

Big data analysis was made by authors using data mining techniques which are illustrated in figure 1. It 

begins with the tracking, which is meant a recognition of the pattern of the dataset. According to the 
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dataset about funding startup in India, the description of every indicator was learned. After that, it to

place classification, which is used for collection of various attributes together into discernable categories, 

which you can then use to draw further conclusions or serve some function. Following that at the stage of 

association, you’ll look for specifi

attribute. In turn of outlier detection, you have the possibility to exclude outliers in your data, because 

simply recognizing the overarching pattern doesn’t enough for a clear unders

clustering is necessary for data points. Cluster analysis divides data into well

et al, 2017). Finally, regression and forecasting used as a form of planning and modeling. Particularly, 

multiple linear regression (OLS) is the method used to model the linear relationship between a dependent 

variable and one or more independent variables. The dependent variable is volume funding startup and 

independent variables are investment type, industry, and location. Purpos

data models that achieve high accuracy and show for an interested person the picture of an ecosystem for 

startup. As it is known, least square method

supports creating a global variable or process model that you want to study or predict.

Linear multiple regression model:

 

 

 

OLS makes it possible to obtain estimates of the parameters for which the sum of the squares of the 

deviations of the actual values of the 

 

 

At the result of OLS method, it is possible to make interpretation of variables and prediction, which is 

one of the most valuable data mining techniques, since it’s used to project the types

the future. 
 

Panel Data 
 
Figure 2 contains log normal distribution data of funding amount of startup according to investment type 

for panel data. The data reveals subordination to the normal distribution law and the possibility of 

application of statistical methods of analysis. It

funded by private equity and seed type of investment, which may be due to certain conditions of the 

ecosystem for startup of the country. Moreover, it is noticeable that the share of crowdfunding

funding amount is minor, that means the

another suitable type of investment for the country.

 

At the next stage of analysis, it is seen that the consumer internet industry has got the 

among investors which could be connected with the globalization of the world economy and digital 

technologies. In this way, technology and e

the investors by funding rate (figure 3).

 
On the other hand, it is important to take into account the

every region of the country needs support from the government with the aim of development and well

being. Krajcik (Krajcik&Formanek

regional startup ecosystem is an effective method to endorse regional innovations and the development of 

the business environment along with securing the growth of the domestic product and employment in the 

given country». So in this way, we researched the visualization of funding rate according to location 

dataset about funding startup in India, the description of every indicator was learned. After that, it to

place classification, which is used for collection of various attributes together into discernable categories, 

which you can then use to draw further conclusions or serve some function. Following that at the stage of 

association, you’ll look for specific events or attributes that are highly correlated with another event or 

attribute. In turn of outlier detection, you have the possibility to exclude outliers in your data, because 

simply recognizing the overarching pattern doesn’t enough for a clear understanding. Subsequently, 

clustering is necessary for data points. Cluster analysis divides data into well-formed groups (Majumdar

, 2017). Finally, regression and forecasting used as a form of planning and modeling. Particularly, 

ion (OLS) is the method used to model the linear relationship between a dependent 

variable and one or more independent variables. The dependent variable is volume funding startup and 

independent variables are investment type, industry, and location. Purpose of this work is to find suitable 

data models that achieve high accuracy and show for an interested person the picture of an ecosystem for 

startup. As it is known, least square method - the most well-known regression analysis method, which 

a global variable or process model that you want to study or predict. 

Linear multiple regression model: 

 

OLS makes it possible to obtain estimates of the parameters for which the sum of the squares of the 

deviations of the actual values of the effective characteristic from the calculated ones is minimal:

 

At the result of OLS method, it is possible to make interpretation of variables and prediction, which is 

one of the most valuable data mining techniques, since it’s used to project the types of data you’ll see in 

Figure 2 contains log normal distribution data of funding amount of startup according to investment type 

for panel data. The data reveals subordination to the normal distribution law and the possibility of 

application of statistical methods of analysis. It can be clearly seen, that the majority of India startup was 

funded by private equity and seed type of investment, which may be due to certain conditions of the 

ecosystem for startup of the country. Moreover, it is noticeable that the share of crowdfunding

funding amount is minor, that means the necessity to improve infrastructure for crowdfunding or improve 

another suitable type of investment for the country. 

At the next stage of analysis, it is seen that the consumer internet industry has got the 

among investors which could be connected with the globalization of the world economy and digital 

technologies. In this way, technology and e-commerce industry take the second and the third place among 

the investors by funding rate (figure 3). 

On the other hand, it is important to take into account the location of startup financing. It is evident

every region of the country needs support from the government with the aim of development and well

Krajcik&Formanek, 2015) described a regional startup ecosystem  as follows: «A 

regional startup ecosystem is an effective method to endorse regional innovations and the development of 

the business environment along with securing the growth of the domestic product and employment in the 

given country». So in this way, we researched the visualization of funding rate according to location 

dataset about funding startup in India, the description of every indicator was learned. After that, it took 

place classification, which is used for collection of various attributes together into discernable categories, 

which you can then use to draw further conclusions or serve some function. Following that at the stage of 

c events or attributes that are highly correlated with another event or 

attribute. In turn of outlier detection, you have the possibility to exclude outliers in your data, because 

tanding. Subsequently, 

formed groups (Majumdar 

, 2017). Finally, regression and forecasting used as a form of planning and modeling. Particularly, 

ion (OLS) is the method used to model the linear relationship between a dependent 

variable and one or more independent variables. The dependent variable is volume funding startup and 

e of this work is to find suitable 

data models that achieve high accuracy and show for an interested person the picture of an ecosystem for 

known regression analysis method, which 

OLS makes it possible to obtain estimates of the parameters for which the sum of the squares of the 

effective characteristic from the calculated ones is minimal: 

At the result of OLS method, it is possible to make interpretation of variables and prediction, which is 

of data you’ll see in 

Figure 2 contains log normal distribution data of funding amount of startup according to investment type 

for panel data. The data reveals subordination to the normal distribution law and the possibility of 

can be clearly seen, that the majority of India startup was 

funded by private equity and seed type of investment, which may be due to certain conditions of the 

ecosystem for startup of the country. Moreover, it is noticeable that the share of crowdfunding in the 

necessity to improve infrastructure for crowdfunding or improve 

At the next stage of analysis, it is seen that the consumer internet industry has got the great demand 

among investors which could be connected with the globalization of the world economy and digital 

commerce industry take the second and the third place among 

location of startup financing. It is evidently,   

every region of the country needs support from the government with the aim of development and well-

bed a regional startup ecosystem  as follows: «A 

regional startup ecosystem is an effective method to endorse regional innovations and the development of 

the business environment along with securing the growth of the domestic product and employment in the 

given country». So in this way, we researched the visualization of funding rate according to location 
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(figure 4). As we see, four main cities of India at the top place of ranking because of their relatively well-

developed infrastructure. However, it is noticeable that such cities like Vadodara, Pune/US, Chandigarth 

use the least demand in startup funding.  

 

New players in the market in the face of innovative firms take a key role in the conditions of a knowledge 

- based economy, because they are one of the sources for creating new jobs, however, they are restricted 

by the lack of funding. Thus, in addition to our research, we have created the visualization of funding 

amount according to investors. It is noticeable, that the majority of startups is funded by undisclosed 

investors and Indian angel network (figure 5). The smaller part of the funding amount takes different 

venture companies and other private companies.  

We chose the regression model in order to analyze the dependence between the variables of the dataset 

and provide coefficients that influence the result of the funding of startup projects. Moreover, in the 

process of building a regression model to predict funding rate startups with dummies variables. 

 

Table 1 reveals the regression model results. The control variables Investment type and Investor name 

reach significant levels, p-value <0.05 and adjusted R-squared > 50%. Oppositely, control variables 

Industry Vertical, City, and Sub-industry show a weak dependence on funding amount with a low level of 

statistical significance (p-value >0.05) and R-squared. 

 

The implication is that data mining technique can be useful as a tool for analysts of all the spheres. 

Particularly, such tool provides policy makers with the opportunity to better create and manage the state 

program of supporting ecosystem for startup. According to the figure 6, which illustrates the scheme of 

decision making for policy makers in the framework of supporting ecosystem for startup. As a result, the 

use of this kind of Big Data analysis has allowed managers to make decisions according to the strategy 

development in the country and choose appropriate mechanism of funding in appliance with the specific 

of the economy.  

 

Results 
 

We focused on two relative questions for this study: research perspectives of the Indian startup ecosystem 

and could data mining be the instrument of strategic management for startup ecosystem 

development. This work extends previous research on the two specific ways. Firstly, at the result of 

analyzing Indian startup dataset using data mining techniques we found out, what industry is funded by 

investors, in which area, and type of investment, which illustrated that innovative possibility of 

entrepreneurship was developed in the different levels among the areas of India. Secondly, we could 

estimate the ecosystem of Indian startup according to the dataset, which was analyzed by using a data 

mining technique in the settlement of Big data. We could be convinced, that Big data can provide benefits 

such as more focused advertising and marketing of products and services – leading to higher prosperity 

and more adaptable and sustainable products and services (Ryan and etc., 2018). As such, the information 

analyzing and big data helps investors and governments in creating the strategy of development and 

making a decision in the aim of improvement startup ecosystem. Furthermore, in this case, it takes place 

estimate efficiency of investment type, which influences to funding amount and successful realization of 

a startup. 

 

We think this is a reasonable assumption for startups since information about the ecosystem of startups 

could be collected and tend to the right way of a good establishment. On the other hand, investors could 

find an answer to their questions and information assumption relevant even in such settings. 

 

This study is limited to firms, which are interested in other information about funding, such as stage of 

financing and other information about factors affected successful funding of the firm. This study 

essentially parallels the work about the interaction between government and business in the framework of 

the knowledge-based economy conditions, so additional work is needed in a couple of areas. Besides, 
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technically it was difficult to process data because of incorrect data format. It took enough time for 

changing the format of data in order to analyze it. The nature of this dataset does not allow us to explore 

the efficiency of knowledge-intensive production, and estimate results of high tech innovation in 

industries. In fact, it is possible to accomplish some cutting-edge data mining with relatively modest 

database systems, and simple tools that almost any company will have. 
 

However, data mining is the best collection of techniques which is popular among scholars for making 

the most out of the data. As long as we apply the correct logic, and ask the right questions, we can get 

conclusions that have the potential to revolutionize everything. 
 

 

Figures and Tables 
 

 Figure 1:  Data mining techniques 

 
 

Figure 2: Data funding amount 
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Figure 3:  Visualization of funding rate according to industry 
 

 
Figure 4: Funding rate according to location 

 

 
Figure 5: Funding amount according to investors 
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Figure 6: Scheme of decision making for policymakers 

 

Table 1: The results of the regression model of India startup dataset 
 

  Variable name Type of variable Adjusted R
2 p-value F-statistic 

1 
Amount of 

Funding 
number       

  
2 Investment type dummie 

 
58% 

 

 
2.2e-16 

 

 
698.8 

 

3 Industry Vertical dummie 1,4% 0.2889 1.043 

4 City dummie          1,9% 
  

0.005895 
  

  
1.578 

  

5 Sub Industry dummie 
  

- 2,8% 
  

  
0.7635 

  

  
0.9493 

  

6 Investor Name dummie 
  

70%  

  
2.2e-16 

  

  
           3.883 
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