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specific criteria. In the first part, the authors apply the Cross - Industry Standard Process for 
Data Mining (CRISP-DM) in social media data to specify the process of data analysis. The 
second part focuses on the recommendations about cultural context in social media mining. 

 

 

INTRODUCTION 
 

The process of analyzing social media data is extremely complex. The correct specifica-
tion of the purpose of the analysis is important – social media reflect a huge data stream 
and it is nearly impossible for anyone to look through it, so well-chosen methodology is 
very important. The basic measure for mining such data is transforming it into a struc-

JOANNA MICHALAKa, PATRYCJA GULAK-LIPKAa, 

a Nicolaus Copernicus University in Torun, Poland 

 

 

ABSTRACT 
 

Social media is nothing else than a modern communica-
tion channel that carries many advantages, such as reach 
or range. Social media has such a big power of its reach 
that a single post, tweet, or "broad" becomes a global 
issue. With globalization, we have seen an increase in 
usage of social media everywhere. This means that com-
munication happens across the borders of different 
countries, continents or even cultures. It is a desirable 
effect, however, worldwide social media users differ with 
respect to their culture and data shows that significant 
differences exist in the way people in the world use so-
cial media. However, in order to be well prepared to dig 
in the social media, a question should be asked whether 
the cultural context affects the activity of users. If it does, 
it is appropriate to prepare data filters to include some 
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ture that can be understood. Extracted knowledge is the knowledge about users’ activity 
concerning events, organizations, brands etc. However, in order to be well prepared to 
dig into social media, the question should be asked whether the cultural context affects 
the activity of users. If it does, it is appropriate to prepare data filters to include some 
specific criteria. In the first part, the authors apply the Cross-Industry Standard Process 
for Data Mining (CRISP-DM) to social media data to specify the process of data analysis 
and difficulties associated with it. The second part focuses on cultural context and its 
localization of in the mining of social media process. Finally, brief recommendations are 
made. It must be noted that authors do not specify business questions but by looking at 
general problem, they are trying to form some recommendations that can be the start-
ing point for further discussion.  

 
 

CROSS – INDUSTRY STANDARD PROCESS IN CASE OF TWITTER DATA MINING 
 
Currently, various authors widely debate the approach to mining datasets containing 
data from social media. According to (Larose, (2006)) and (Gartner Group, 
www.gartner.com/technology/home.jsp, 31.03. 2017): data mining is a process of discov-
ering important and new patterns/trends when searching through large amounts of 
data stored in databases using statistical and mathematical methods. Data mining re-
search without prior preparation of data can lead to erroneous conclusions or wrong 
approach can be applied to the dataset. This has results in incurring costs for the organi-
zation. According to (Larose, (2006)) improper analysis is worse than lack of an analysis.  

Cross-Industry Standard Process for Data Mining (CRISP-DM) consists of six phases 
intended as a cyclical presented in Figure 1. In CRISP-DM, we assumed that knowledge 
discovered from data is a result of a process. The life cycle of this process consists of six 
steps: 
• Business understanding; 
• Data understanding;  
• Data preparation;  
• Modeling; 
• Evaluation;  
• Implementation.  

 
The assumption of the model is that the analysis process cannot be carried out with-

out understanding the context of business processes. (Kulikowski, (2015)) applied CRISP–
DM as a model of conducting employees attitudes and opinion research. The author em-
phasized that CRISP– DM model through structuring and organization of the research 
process can improve research management and enable more efficient knowledge discov-
ery from collected data. CRISP-DM model is seen as a comprehensive collection of tips and 
techniques in the analysis process, which results in the systematic and structured analysis 
(Kuligowski, (2015), p. 114). (Xiao et al., (2015)) recommend teaching of mathematics in the 
field of data modeling. (Venter, (2007)) presents a novel approach involving the adaptation 
of CRISP-DM, a cross-industry standard process for data mining, to CRISP-EM, evidence-
mining methodology designed specifically for digital forensics. A similar approach is rec-
ommended by (Riedel et al., (2014)), (Rivo et al., (2012)) and (Khaleel, (2013)).  
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Fig. 1. Cross-Industry Standard Process for Data Mining 
Source: www.zentut.com/data-mining/data-mining-processes [16.02.2017]. 

 
Our objective is to use the CRISP-DM model to extract knowledge from Twitter. 

However, we concentrated on the first two stages through the prism of the cultural 
context. The analysis process of data from social media is unusual. In Table 1, we pro-
vided details of CRISP-DM model tasks and then we described business and data under-
standing stages.  

Choosing the right and clear path of modeling such data can have many ad-
vantages, such as: 
• Systematization – which is needed for working unstructured data; 
• A clear framework for research – with big data streams, researcher can fall into 

the (so-called) trap of thinking, because of the large number of potential infor-
mation analyst will have a problem with the selection of appropriate variables. 
CRISP-DM model allows staying within the established framework; 

• Establishing links between the organization's goals and the objectives of the study; 
• Assessment of the possibility for the organization to implement such type of the 

analysis, such as budget resources, technical resources and personnel resources. 
 

Business understanding 
 
Twitter exploration should be designed to be useful to achieve business goals. The rela-
tionship between the analysis and business goals should be clearly defined. This is an 
important step to define what the organization (or researcher) wants to achieve by 
monitoring social media. To apply appropriate analysis, techniques must be clarified 
whether the business goals will require analysis of: (1) a Twitter trends (hashtags), (2) 
twitter network - topology, (3) events spread over the network, (4) identification of in-
fluencers or (4) analysis of sentiment. By answering these questions, researchers choose 
the appropriate techniques of analysis. By knowing analysis goals, they must define the 
task of data analysis and methods of achieving the goals set by the organization. The 
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task at this stage is to translate business needs into a data mining problem and explain 
the business situation that drives the project.  
 
Table 1. The stages of the CRISP-DM model with assigned tasks 

No. 
Stages of the CRISP-DM 

model 
Assigned tasks 

1. Business understanding • Specifying business goals. 
• Assessing the context of analysis in organization’s 

business processes.  
• Determining the goals for data analysis. 
• Creating a plan for data analysis. 

2. Data understanding  • Gathering data samples. 
• Describing data. 
• Forming data mining sample data set. 
• Verifying  data quality. 

3. Data preparation • Getting data set. 
• Data cleaning process. 
• Creating new variables. 

4. Modeling • Specifying techniques of data analysis. 
• Creating criteria for evaluation the results. 
• Model building. 
• Evaluating models. 

5. Evaluation • Evaluating results. 
• Evaluating the entire analysis process. 
• Determining if the process can be implemented or 

deciding to re-analyze. 
• Creating report. 

6. Deployment  • Creating implementation process plan. 
• Creating tools for monitoring. 
• Final report. 

Source: (Kuligowski, (2015). 

 

Data understanding 
 
Data from Twitter is a specific data type. There are different types of Twitter data, such 
as user profile data and tweet messages. The former is considered static, while the latter 
is dynamic. Tweets may content text, images, videos, URL, or spam tweets. To track and 
monitor different events, most studies began with collecting the desired datasets from 
Twitter and applying filtering techniques to remove redundant data or spam tweets.  

Thus the difficulties start at a very beginning: connecting to Twitter via Streaming 
API allows for creating datasets in a "real-time." Common (thanks to the experience of 
researcher) pre-filtration takes place at this stage, for example: the selection of a tweet 
language, tweets geolocation and definition of search criteria such as keywords or 
hashtags. Why is this an important step in the analysis? Because Rest API restricts ac-
cess time for a messages to one week back, so obtaining information about certain past 
events is possible only at the specified time (Michalak (2016)), (Bonzanini, 
www.packtpub.com, (27.08.2016)). 
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Therefore, understanding data is very important in the case of Twitter because of 
the specific nature of data (limit of 140 characters, etc.) and the challenges posed  
– which are discussed in work: (Giachanou & Crestani, (2016)). 

As we can see, cultural context is part of a business understanding and data under-

standing stage, which may or may not need to be considered, depending on the aims. 
Does the cultural context influence user feedback? Do you require additional criteria for 
filtering messages? Applications such as sentiment analysis? Are some messages more 
emotionally charged than others?  
 
 

CULTURAL CONTEXT IN SOCIAL MEDIA 
 
Previously, it was a challenge for marketing specialists, but also now not only does the 
information reach millions around the globe but it is also easier to reach the target au-
dience in specific parts of the world. Having the ability to reach people worldwide has 
many advantages (Egros, compukol.com/social-media-usage-across-cultures, accessed 
on: 31.03.2017). This means that communication occurs across the borders or different 
countries, continents or even cultures. It is a desirable effect, however the social media 
user across the world differs in respect to their culture and data shows that significant 
differences exist in a way people in the world use social media.  

 

High-context cultures and low-context cultures – E. T. Hall 
 
Cultural diversity has a huge influence on the communication effectiveness in general 
(Mikuła, (2015)). Due to its range and speed, the message has a strong meaning for com-
munication among the users of social media platforms. We can distinguish main differ-
ences in ways of communication according to high-context cultures and low-context 
cultures. E.T. Hall who presented this classification claims that the key to effective in-
tercultural communication is to understand cultural differences that divide nations of 
the world (Gulak-Lipka, (2016)).  
 
Table 2. High-context and low-context cultures according to E. T. Hall theory 

Low context culture High-context culture 

Australia, South Africa, Austria, Belgium, Den-
mark, Netherlands, Finland, France, Ireland, 
Israel, Canada, Germany, New Zealand, Swit-
zerland, Sweden, USA, UK, Italy 

Saudi Arabia, Argentina, Brazil, Chile, Ecua-
dor, Greece, Guatemala, Columbia, Costa Rica, 
Poland, Salvador, East and West Africa, Asian 
and Fareast Countries 

Individualism - Promote resourcefulness and 
responsibility for your deeds 

Collectivism - identification with the group, 
the large role of customs as carriers of culture 

The role of verbal communication The role of intuition in communicating 

Monochronic culture Polychronic culture 

Time is of high value, appreciated punctuality, 
monochrome time - one thing is done at once 

No respect for time, polychrome time - many 
activities are performed simultaneously 

Source: own analysis based on (Hall, (2001)) and (Kamińska - Radomska, (2012)). 
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According to these criteria, we can describe how people communicate within these 
countries. Typically, in low-context cultures, the main part of the message is passed 
verbally using many words. As a result, communication is direct, clear, packed with 
many facts, details, specifications that make the message very accurate and understand-
able to the recipient. In contrast, in high-context culture societies, where it is not cus-
tomary to speak 'straight from the shoulder', a large part of the information is transmit-
ted between words using context. Sometimes the statements are quite vague with a lot 
of ambiguity and lack of direct information. This is due to the fact that other people 
assume that the range of information is obvious so there is no point in having to speak 
about it at all because it can be picked out from the context. In contrast, much more 
important in all communication is the tone of voice, gestures and facial expressions, 
which can change the meaning of the entire statement, and only on the recipient does it 
depend whether it will be decrypted correctly. However, this only applies to face-to-
face communication. When using social media, we can make up for the situation by 
using the whole range of emoticons, gifs, exclamation marks or choosing verbal de-
scription of our mood, etc.  
 

Cultural dimensions – G. Hofstede 
 
Another way to look at cultural differences in social media communication can be 
through the cultural dimensions presented by Geert Hofstede. His national culture 
model consists of six dimensions. The cultural dimensions represent independent pref-
erences for one state of affairs over another that distinguish countries from each other. 
Countries can be easily compared to each other and thus present a meaningful picture 
of cultural differences. The model consists of the following dimensions (geert-
hofstede.com/ accessed on 13.02.2017):  
• Power of Distance, where the fundamental issue is how a society handles inequali-

ties among people. People in societies exhibiting a large degree of Power Distance 
accept a hierarchical order in which everybody has a place and which needs no 
further justification. In societies with low Power Distance, people strive to equalize 
the distribution of power and demand justification for inequalities of power. 

• Individualism versus Collectivism: a society's position in this dimension is reflect-
ed in whether people’s self-image is defined in terms of “I” or “we”. 

• Masculinity versus Femininity: the Masculinity side of this dimension represents  
a preference in society for achievement, heroism, assertiveness and material re-
wards for success. Society at large is more competitive. Its opposite, femininity, 
stands for a preference for cooperation, modesty, caring for the weak and quality 
of life. 

• Uncertainty Avoidance Index: it expresses the degree to which the members of  
a society feel uncomfortable with uncertainty and ambiguity and how society deals 
with the fact that the future can never be known: should we try to control the fu-
ture or just let it happen. 

• Long Term Orientation versus Short Term Orientation: in the business context 
this dimension is related to as short term – normative versus long term – prag-
matic approach. 
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• Indulgence versus Restraint: indulgence stands for a society that allows relatively 
free gratification of basic and natural human drives related to enjoying life and 
having fun. Restraint stands for a society that suppresses gratification of needs and 
regulates it by means of strict social norms. 

 

Literature review – overview of conclusions  
 
According to the above, in order to present the relationship between the culture and 
social media we need to look a little closer into a particular country or culture. In some 
cultures, countries social media and culture go hand in hand. For example, in the USA, 
Belgium and the Netherlands. USA, like with many other novelties, was the first country 
to adopt the social media. The Netherlands followed 2-3 years after the US, followed by 
Belgium, 3-5 years after the Netherlands. Adoption of new “things” in general, which also 
applies for social media, largely hinges on Uncertainty Avoidance. Low scoring countries 
adapt faster to new technologies than higher scoring cultures. The US has a relatively 
low score in this dimension, followed by the Netherlands, with Belgium having a rela-
tively high score. The cultural dimension that plays a role in the Netherlands topping 
the list of Twitter users is Femininity (or a low score on Masculinity). The Dutch are 
consensus-seekers and in order to reach consensus, you need to talk and share what is 
on your mind. Hence the love for Twitter in the Netherlands (Smit, (2015)). 

Interesting remarks can be made about the fact that the Belgians conduct their 
business in a different way than the Dutch and Americans (who are more similar). In 
Belgium, business culture relies more on relationships and it sort of proves why the 
penetration of e.g. LinkedIn and Twitter has not been as fast as in the US and the Neth-
erlands. Generally, Belgians don’t see the reason to need LinkedIn to connect with the 
people they already know. In fact, they prefer to do business with people whom they 
know (or are referred to) as opposed to doing business with total strangers. Doing busi-
ness with total strangers takes by far longer to move forward in Belgium than in the 
other two countries. Some statistics support that. In the US and the Netherlands, over 
75% of the HR professionals use LinkedIn to find new candidates for a job, while in Bel-
gium the percentage is around 40 (Smit, (2014)). Smit also shared the result of a small 
research, showing that the majority of people in Belgium were not allowed to use social 
media at work for private purpose, however they still did, using their own smartphones. 
This can be attributed to the relatively high score on Power Distance, compared to the 
Netherlands and the US. 

A great number of statistical data on social media use can be found in Global Social 
Media Research Summary 2016. For example, it indicates that East Asia is a great market 
for social media platforms and possibly for doing business through them since there is 
the biggest number of active social media accounts- 33%, which is the highest in the 
world. This could be helpful for anyone who is planning to do business in that part of 
the world. However, many parts of the world e.g. Pacific and Oceania also note a con-
stant growth at a very impressive pace. When looking at the world by the number of 
Internet users, it really brings home the importance of the East Asian and South Asian 
markets. Digital communication offers new opportunities to reach these people, although 
as always, cultural differences are considerable challenges to international marketers.  
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Since there is such a big market for social media in East Asia, aside from the well-
known and most popular social media platforms like Twitter and Facebook, people 
there have an option to choose their own specifically designed and structured social 
network, best suited to their preferences and culture. Some networks are closed ones, 
for example Mixi in Japan, whereas Twitter is a worldwide, global or just simply open 
network. In some Asian countries the most popular social media platforms allow their 
users only to play games with other users. 

Anyone who is analyzing the content in social media, especially for scientific or 
business purposes, needs to be sure to collect correct data in order to achieve correct 
and not misleading results. One of the goals of this article was to explore if cultural 
context in any way reflects or has any influence on the way social media users com-
municate via them. The authors also attempted to find an answer to the question if 
there is a need to add any extra filtering on collected data in order to understand and 
correctly interpret the cultural context in social media users’ posts. If we were to solely 
rely on Edwards Hall’s theory of high and low context cultures, it would be fairly easy to 
perform most of the analysis. When it comes to western and eastern cultures, they ap-
pear to have totally opposite tendencies and lie on the opposite ends of the context 
scale.  

On the very basic level, we can classify how and for what purposes na-
tions/cultures from different parts of the world use social media. Semiocast has con-
ducted a ‘Geolocation analysis of Twitter accounts’ and found for example, that in the 
Asia and Pacific region people either use social media to stay in touch with their friends 
(Australia and China), search for current news or events (South Korea) or even search 
for employment (India). Japanese users prefer to use social media as a real-time com-
munication tool (Twitter). Additionally the most active users of Twitter in Japan (14.9%) 
are among the younger generation (age 15-19) and younger users view Twitter as a real-
time communication tool. On the other hand, the older generation tends to use Twitter 
mostly to gather information. When compared to adolescents, they tweet less frequent-
ly. In Europe, users mainly search for posts with news and information on interesting 
events (Netherlands, Italy, Spain and Russia), keep in touch with friends (France) or 
even search for new products to purchase (UK). Americas also rely on social media when 
they search for products to buy (USA) and search for information, usually short instruc-
tive videos on how to do different things (Brazil). 

So far, there have been very few studies analyzing the relation between social me-
dia and culture, but those few prove that the cultural context in this case is not so obvi-
ous. For example, Acar & Deguchi suggests that there is a subtle and complicated rela-
tionship between culture and Twitter use (Acar, Deguchi, (2013)). They made an attempt 
to fill the literature gap and promote cross-cultural understanding. For that purpose 
they conducted a study on 200 students from Japan and the US and their 4,000 tweets 
and formed the three following hypotheses: 
• H1: Japanese users post fewer self-related tweets than Americans.  
• H2: American users post more self-promotion related messages than Japanese. 
• H3: American users ask more questions on Twitter than Japanese. 
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Table 3 shows key differences in the way of communication according to E.T. Hall’s 
theory. 
 
Table 3. Key differences in communication according to E.T. Hall’s theory 

Japan USA 

High-context culture Low-context culture; 

Communication ambiguous, not clear; Communication direct, open; 

Focus on keeping the harmony (no chaos) and 
group solidarity; 

Based on honest and sincere intentions and 
feelings; 

Unwilling to exchange information with 
others, only posts about others; 

Concentrated on auto promotion and inde-
pendence; 

Asking questions is associated with requests 
and is not perceived well/welcomed in the 
Japanese culture. 

Communication invites/requires asking follow-
up questions (for better understanding, addi-
tional information) 

Source: own work based on (Acar, Deguchi, (2013)), (Hall, (2001)). 

 
The results of this analysis showed that Japanese college students post more self-

related messages and in general ask fewer questions compared to American college 
students. This is a quite surprising conclusion especially since the US is rather an indi-
vidualistic, self-oriented and self-reliant society. What is more, it has been found that 
tweets that refer to TV are more common in Japan, whereas sports and news tweets 
stand out in the US. This pretty much confirms what Sakaki, Okazaki, and Matsuo claim. 
According to them, all microblogging services have one thing in common: real-time 
information update. The simplicity and ease of use of microblogs like Twitter allow their 
users to post information even several times a day or more. Out of the three hypothesis, 
the authors rejected the first two that seemed obvious from the point of view of high 
and low context cultures. 
 
 

CONCLUSIONS  
 
There is a huge potential in getting more business opportunities by being culturally 
sensitive and knowing how to design products and services for different countries. 
Understanding why social media in different cultures is used differently is probably the 
most important for people working internationally, using social media surrounded by 
different cultures. Nevertheless, the link between Twitter social platforms and the mis-
perception of the cultural perception is not clearly defined and discernible.  
In summary, we need to keep in mind that: 
• Cultural context may affect the way users respond - in terms of the way emoticons 

are used -> Emotional saturation of messages. -> Application: special attention in 
sentiment analysis. 

• Anonymity in the network affects the way that users perform they opinions. 
• Twitter is intended to express the opinion of the individual in relation to events  

- the opinion is dependent on a number of factors and can change quickly. 
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• Social media as a platform for communication without borders blurred may not be 
affected by cultural differences. 

• Different social media platforms are popular in different countries - keep in mind 
that the online discussion may be more intense on another platform than the one 
that is the source of data. 

 
The main recommendation is as follows: 

• Remember cultural differences because they can explain certain relationships, 
such as the engagement and intensity of commenting of certain events. Remember 
about the cultural context of marketing campaigns, product design, and incorpo-
rate this aspect into the design phase of your research. However, due to the di-
verse nature of the description of the social media in case of cultural context in liter-
ature, it should be borne in mind that it requires further work and research. 
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