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Abstract  
As markets grow more global, global market segmentation becomes increasingly important 

for creating, marketing, and selling items globally. Operating a business in many nations 

introduces unique obstacles. International markets are more diverse than domestic markets 

due to differences in historical, institutional, cultural, and political environments among 

nations. Clustering algorithms enable multinational companies to give better-personalized 

products and customer services to their foreign customers. By gaining a deeper understanding 

of the nation’s characteristics, companies may identify the appropriate products or services to 

distribute, choose the best marketing channels for the target consumers, discover new and 

important insights, and launch new business strategies. This study used unsupervised machine 

learning algorithms such as Affinity Propagation, DBSCAN, and Hierarchical clustering to 

segment 150 countries. The segments of countries were established based on their brand 

awareness, gross national income, and trade liberalization, which are considered to be some 

of the most relevant qualities to employ when determining the macro segmentation of 

countries in the context of international business. This research emphasizes and recommends 

that various machine learning technologies be used to construct segmented and countrywide 

business strategies and marketing tactics in order to advance the global market expansion.  

Keywords: Hybrid work, Affinity Propagation, Clustering, Market segmentation, Multinational companies 

 

Introduction  
Understanding international market and consumer base is crucial to the sustained expansion 

of many successful multinational corporations. Market segmentation is a prominent approach 

that organizations may use to better focus their goods to the correct clients. 

Segmentation was formerly conducted on a national basis, before the advent of globalization. 

The conventional wisdom in international marketing was to choose nations for exporting or 

more sophisticated kinds of international commerce based on macro characteristics such as 

economic wealth, infrastructure, system of government, and society, trade, and then divide the 

https://researchberg.com/index.php/eqme
https://orcid.org/0000-0002-1682-9812


International Market Segmentation Of Countries Using Unsupervised Machine Learning Algorithms 
 Jayathilaka, K (2021) 

101 
 

chosen markets.  As globalization has increased, there has been significantly more discussion 

regarding international segmentation, which is defined as segmenting a collection of 

prospective clients that crosses national lines. 

The process of partitioning its overall worldwide market into one or more pieces (segments 

or sub-markets), with each tends to be homogenous in all major features, is referred to as 

global market segmentation [1]. International market segmentation can be described as the 

practice of dividing the global consumer market into subsets of buyers with comparable 

preferences and habits. Distinctions and resemblances among prospective purchasers in 

overseas markets may be found and classified using global market segmentation. 

International segmentation is classified into three types: international, regional, and distinctive. 

When there is a collection of customers with shared demands that cuts across many nations, 

a global segmentation strategy is used; when there is a cluster of consumers with comparable 

wants and preferences in a single area or a few nations, a regional or a distinct segmentation 

strategy is called for; and when customer expectations are very country-specific, a unique 

segmentation strategy is employed [2]. 

International market segmentation techniques have emerged as a critical challenge in the 

development, marketing, and sale of goods across national boundaries. It enables businesses 

to target prospective clients at the worldwide level and achieve a suitable cross-border 

positioning. A fundamental difficulty for businesses is efficiently dealing with the complexity 

of diversity in customer demands and desires across borders, as well as targeting consumer 

groups in various nations. These segments represent geographic groups or groups of persons 

and are made up of prospective customers who are expected to respond similarly to marketing 

activities. 

International segmentation enables businesses to determine their positioning approach. The 

following are some of the main advantages of segmenting the overseas markets mentioned in 

international business literature: it allows for the generalization of market research findings; 

samples can be obtained from many segments rather than each market; customers' 

requirements can be more clearly recognized; growth prospects can be discovered; and 

marketing messages can be better targeted [3], [4]. To get these advantages, sectors should be 

as homogeneous as possible. 

In essence, if research from many markets show significantly comparable outcomes, they may 

be combined to establish a segment. As a consequence, insights from one market may be 

applicable to the remaining of the sector as well. 

One of the most significant advantages of segmenting the market is that it may help businesses 

acquire a competitive edge over its rivals. Marketing segmentation helps to examine different 

consumer groups and target particular items to fulfill their needs [5]. 

A segmentation plan allows company's marketers to research the demands of each category 

and understand its rivals' present offers. This allows businesses to uncover market possibilities 

for increased client satisfaction. When the market segmentation strategy identifies 

disappointed clients, company may join this market by offering the items or services they need. 

Leveraging customer segmentation models enables businesses to create goods that are 

properly tailored to the needs of their target audience. Among market segmentation's many 

advantages is its potential to provide light on consumers' rational expectations of the 
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company's product or service. A market segmentation plan enables to assess what is 

performing well for the company and what is not, providing management with the information 

they need to make the necessary adjustments to better fulfill the demands of the customers[6]. 

When the emphasis is fixed and target market are clearly determined by the marketing and 

management team, the competition begins. The management team will bring fresh unique 

concepts to boost their brand effectively in order to differentiate products as the target market 

becomes known to the firm. Different promotions and discounts can assist the marketing 

team attract more customers, and getting to know your customers better will help develop 

brand loyalty. 

Customer retention is critical for businesses, and market segmentation aids in this process. 

When a company understands its customers, it can better respond to their requirements, and 

the customer 's interaction with the market brand may assist them in connecting with the 

product/service. Consumers often favor the products or services they have previously used, 

particularly in the case of airlines and healthcare facilities. 

Market segmentation leads or steers a company's business activities to be customer and 

market-oriented within a particular market segment, allowing enterprises to serve their 

customers more effectively and increase customer happiness, which is the primary purpose of 

the business [7]. 

Time, money, and other resources may be saved without sacrificing effectiveness in a 

marketing campaign if proper market research and segmentation are conducted. Furthermore, 

since consumers are classified based on their requirements, similarities, preferences, statuses, 

and so on, marketers may more easily address their customers. Thus, market segmentation 

allows the campaign management operation to run smoothly and effectively while being cost-

effective. 

One of the most significant advantages of market segmentation seems to be that it allows 

businesses to choose the optimal moment to undertake certain marketing initiatives. By 

dividing target audience into subgroups, a business can determine whether it is the right 

moment to launch a marketing campaign, or if it should wait. Customers are more inclined to 

react and believe that a company genuinely understand their demands when the 

company identifies the optimal timing to launch particular marketing campaigns [8]. 

 

Segmentation, Global and Macro-segmentation: 
Market clustering is the process of splitting a targeted customer into clusters or subgroups 

depending on various factors. Market segmentation lets businesses identify its prospective 

clients based on their habits, interests, demography, interests, as well as other aspects, rather 

than developing a single marketing strategy for all of the consumers. 

Even yet, totally standardized marketing tactics cannot serve the whole diversified population. 

Many businesses know that groups of customers from various nations sometimes have 

more similarities than consumers from the same country [9]. As a result, they opt to service 

parts that cross national boundaries. 

Organizations may segment overseas markets by employing one or more factors. They may 

divide the world into areas based on geography, such as Central Europe, the Arab World, 



International Market Segmentation Of Countries Using Unsupervised Machine Learning Algorithms 
 Jayathilaka, K (2021) 

103 
 

Latin America and the Caribbean, or the Western Pacific. Geographic segmentation suggests 

that neighboring countries will share many features and habits. This is usually the case, 

although there are several exceptions. Although the USA and Canada have many similarities, 

they are both economically and culturally distinct from neighboring Mexico. 

Economic considerations may also be used to separate global marketplaces. Nations, for 

instance, might be classified according to their degree of economic advancement and 

population prosperity [10]. The economic structure of a nation determines its population's 

product requirements and, as a result, the marketing possibilities it provides. 

Countries may be classified according to political and legal variables such as form of 

governance and social stability, openness to international enterprises, monetary rules, and 

bureaucratic depth and complexity. Such variables are critical in determining which nations to 

approach and how to enter them. Cultural variables, such as similar language, faith, values, and 

behaviors, may also be utilized to classify markets [11], [12]. 

Segmenting international markets based on the aforementioned variables indicates that 

segments will be made up of clusters of nations. Many businesses, however, choose a distinct 

strategy known as inter-market segmentation. Using this method, businesses may create 

groups of customers that have comparable wants and purchasing habits while being in 

different nations [13]. Luxury cars, for example, targets the world's rich groups irrespective of 

their nation of origin. 

Customer factors like as age, gender, socioeconomic status, attitude, customer loyalty, product 

consumption, and sentiments about a certain brand are frequently considered as segmentation 

basis in domestic markets [14]. In international marketplaces, however, a second feature, 

namely country features, must be addressed. International markets can thus be split in two 

steps. 

First, depending on national market characteristics, a macro segment formed of individual or 

groups of nations may be determined. The market may then be further subdivided depending 

on client characterization within each macro-segment. 

Macro-segment approach, also known as country-based segment approach, discovers groups 

of nations that have common buying patterns. Macro-segmentation groups nations into 

market segments based on geographic, demographic, and socioeconomic criteria such as 

geography, Gdp per capita, size of population, or household size, and then determines one or 

several segments to design marketing techniques for each of the chosen segments. This 

method allows a business to consolidate its activities and save money on manufacturing, sales, 

transportation, and customer support [15]. However, macro-segmentation ignores consumer 

distinctions inside each nation and across country markets that are grouped together, as well 

as the presence of segments that extend beyond the limits of a certain geographic area. As a 

result, the corporation may be operating at a loss by passing up possibilities to meet the needs 

of customer groups throughout different geographical segments. Macro-segmentation leads 

to inaccurate national stereotyping, which neglects within-country variability. Ignoring 

similarities in requirements across national lines leads in governments missing economies of 

scale advantages that may be obtained by fulfilling the needs of a larger population across 

national (macro-segment) borders [16]. 

While there are several segmentation methodologies, two stand out: micro and macro 

clustering. The distinction between the two segmentation procedures is the amount of 
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precision needed by each. Micro segmentation concentrates on customer particular data such 

as favorite items, experience with the brand, and date since last purchase, while macro 

segmentation concentrates on high level consumer data such as region, language, or origin. 

Because of the variances in these methodologies, the segments produced by macro and micro 

classification procedures will vary in size and variation. Macro segmentation produces bigger 

groups with a greater degree of variability, making marketing personalization tougher to 

perform. Micro segmentation, on the other side, will result in tiny segments with few, 

homogeneous clients. 

Although marketers often begin with macro segmentation techniques, as they grow and 

become more skilled, they shift to micro clustering as their primary approach. By grouping 

nations together based on their desire for comparable goods, "macro-segmentation" or 

"country-based segmentation" reveals patterns in global consumption [17], [18]. Using factors 

like geography, GDP per capita, population size, and family size, macro-segmentation divides 

the global market into distinct chunks that can be more easily targeted with advertising. This 

method allows a business to consolidate its activities and save money on manufacturing, sales, 

logistics, and support.  

Micro-segmentation also categorizes customers into groups according to the similarities in 

their preferences, beliefs, and attitudes, as well as their lifestyle choices. This method makes 

use of psychographic and/or behavioristic segmentation factors.   One of the key distinctions 

between referring to a company as "international" or "global" is based on the breadth and 

basis of segmentation. An international company is one that focuses on a few national 

marketplaces. A global company is one that creates segmentation plans based on responsive 

portions of the market, regardless of where in the world those segments may be located, and 

considers the whole world to be a significant part of its overall market. 

Methodology  
Clustering, also known as clustering algorithms, is a procedure that organizes objects based on 

their shared similarities. This method identifies similar structures within an unlabeled data set. 

It does this by dividing the available heterogeneous datasets into subgroups so that each cluster 

is more comparable to each other than the whole set. In other words, these clusters are 

collections of samples that are comparable to one another but unique from samples identified 

in other clusters. 

Hierarchical clustering 
The initial phase of hierarchical clustering is to regard each observation as its own independent 

cluster. Following that, it repeats the following two stages: (1) Identify the two distinct clusters 

that are most closely connected to one another, and then (2) merge the clusters with the highest 

degree of similarity [19]. 

This iterative procedure will proceed until all clusters have been merged into one.  When the 

approach is performed correctly, the distances are stored in a structure called the proximity 

matrix, designated by the symbol M. This matrix indicates, at the location indicated by the 

symbols "i,j", the distance between the ith and jth clusters. ( , )ij i jM X XM = . 

Affinity Propagation 
Affinity Propagation generates clusters by transmitting messages between sample pairs until 

convergence. After that, a dataset is characterized by employing a limited set of exemplars, 
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which are samples that have been determined to be the most typical of other types of data. 

The messages that are sent between pairs provide a representation of the appropriateness of 

one sample to serve as the example of the other, which is then modified in accordance with 

the values provided by other pairings. This update takes place in cycles until it reaches 

convergence, at which time the ultimate exemplars are selected, and the ultimate clustering is 

determined as a result. In a manner that is somewhat more formal, the obligation of a sample 

k to serve as the example of sample j is stated by the following [20]: 

 

Where s(j,k) denotes the degree to which samples j and k are comparable to one another. 

Because of the following factors, it is possible for sample k to serve as an example for sample 

j: 

 

 

All of the values for r and 'a' are initialized to zero, and then the computation for every iterates 

until convergence is reached. The factor lambda is added to the iteration process in order to 

prevent numerical oscillations during the process of revising the messages: 

 

 

 

 

The Silhouette Coefficient is calculated for each individual sample and is made up of two 

scores, which are as follows [21]: 

a: The average distance between a given point and all of the other points that belong to the 

same category. 

b: The approximate difference between a sample and all of the other points that make up the 

subsequent closest cluster. 

 

DBSCAN 
 In the DBSCAN approach, the cluster number is determined not by making an estimate but 

rather by specifying two model parameters called epsilon and n. This is in contrast to other 

methods, which make an approximation. Epsilon is the distance used to detect points or assess 

the density in the vicinity of a specific sample. n is the minimum number of points (a threshold) 

that must be clustered together for a region to be considered dense [22], [23]. 
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Initially, algorithms randomly select a location (one sample) x from the incoming data and 

store it in a group 1. The algorithm then identifies and counts how many observations are 

located at a distance of delta from x. If this number is larger than or equal to the needed 

minimum, it will be designated a core point and will unite all of these neighbors into a single 

group 1. Then, it will examine every element in cluster 1 to determine each member's distinct 

neighbors. If a member of cluster 1 has n or more neighbors, they will be added to the cluster. 

The extension of group 1 will proceed until there are no new samples to add. In the later case, 

a random sample of data that does not correspond to any group will be selected and assigned 

to cluster 2. This procedure will continue until all of the observations have been grouped into 

clusters. As an outlier, the sample points which do not correspond to any group are detected. 

 

Results 
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We found that brand awareness is higher in major trade partner countries. According to the 

results, however, a higher trade liberalization in a foreign country does not increase the brand 

awareness. This might be due to the fact that consumers now days are well aware of good 

overseas brands through social media even they never consumed the brands. The scatter plot 

shows that a higher gross national income is associated with a higher brand awareness.  
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In addition to this, we used the scatterplot matrix that was associated with the dataset in order 

to investigate the distribution of the different data points that correspond to the various 

features. However, scatter plots make it difficult to understand and recognize the connections 

that exist between the various components of the dataset. Because of this, drawing inferences 

from the data is a challenging endeavor. 

There is a weakly positive correlation between a few of the characteristics and a number of 

others. For example, given that the correlation between brand awareness and gross income is 

just 0.01, one may be led to conclude that these two aspects have no effect on one another. In 

addition to this, the dataset includes several very weak instances of negative associations. For 

instance, the connection between Brand awareness and Trade liberalization is -0.330, which 

means that nations with low levels of Trade liberalization also have low levels of Brand 

awareness. 
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The conclusion drawn from the Affinity Propagation Clusters is as follows: Countries that are 

classified as belonging to Cluster 0 have a typical level of Trade liberalization, a typical level of 

Gross income (40-60), and a typical degree of Trade liberalization Brand awareness (40-60). 

Cluster 0 and Cluster 1 both represent a group of nations that are practically exactly the same 

as one another, and the distinction between the two clusters is almost impossible to tell apart. 

Custer 2 places in the same category the nations who have a score of less than 40 for their 

gross national income and have a high degree of brand recognition. (60-100). Cluster 3 enables 

us to pinpoint nations that not only have a low Gross National Income (GNI) (below 40), but 

also have a low degree of consumers' familiarity with various brands (0-40). 

Cluster 4 is the exact opposite of Cluster 3 due to the high levels of gross income e (>80) and 

high levels of involvement in brand (>60) that are present in the countries that make up 

Cluster 4. Cluster 5 is not the least important, as it highlights nations that have high levels of 

Gross income (>80), but low levels of brand awareness (40). 

Outliers in the dataset, as determined by DBSCAN Clusters, are shown by white circles. These 

are observations that do not fit into any of the three categories, and they are referred to as 

outliers. Cluster 0 is made up of the nations that have a Gross income that is lower than 60 

and a Brand awareness that is higher than 40. These nations have both of these requirements 

met. Cluster 1 countries have an extremely low level of digital competence (below 40) and a 

low degree of familiarity with the brands. Cluster 1 countries also have a low level of brand 

awareness (below 20). The class of nations that make up Cluster 2 are those that have a high 

degree of familiarity with the brands (more than 60) and a high level of digital proficiency 

(more than 70). Cluster 3 countries have a high degree of digital competence (above 70), but 

a low level of awareness with the brands in their industry (below 40). 

The conclusion drawn from hierarchical clustering is that nations that are classified as 

belonging to Cluster 0 have an average Trade liberalization Gross income (ranging from 40 to 

60) and an average Trade liberalization Brand awareness (40-60). Countries that are classified 

as belonging to Cluster 1 have a high Gross income (more than 70), yet they have a poor Brand 

awareness (fewer than 40). Countries that are classified as belonging to Cluster 2 have a high 

degree of gross income and awareness in more than sixty percent of all of their available 

possibilities. Cluster 3 countries have a high degree of awareness in brands (more than 60). 

Last but not least, nations that are classified as belonging to Cluster 4 have a level of Brand 

awareness that is lower than 40 and a Gross income level that is lower than 40,000. 

The results of this could guide how a multinational companies will be able to create 

personalized brand and profit strategies plans for each of the identified macro clusters. 
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Conclusion  
International segmentation assists the company in organizing the variability that occurs 

between customers and countries and in identifying subgroups that can be targeted effectively 

and efficiently. Foreign segmentation is used for a variety of objectives, including 

understanding international consumers, recognizing similarities and/or variances across 

international marketplaces. 

An international clustering may need a multi-domestic strategy in which each country 

represents a different segment - this technique is suitable when items are manufactured locally 

and are adapted to meet local needs. A pan-global strategy, on the other hand, is used when 

multinational organizations understand that clusters of customers from various nations may 

share more in common than consumers from the same country. This allows firms to use a 

framework to sell the same goods and/or market in other nations by pursuing the same client 

groups in different locations. 

Organizations may segment overseas markets employing one or a mix of various 

characteristics. Segmenting global markets on the grounds of the variables selected suggests 

that segments should comprise of clusters of nations. Global segmentation systems often 

categorize nations based on a variety of macroeconomic, geopolitical, and legal, as well as 

cultural and social aspects.  

Finally, it should be noted that macro-segmentation ignores consumer distinctions inside each 

nation and across country markets that are grouped together, as well as the presence of 
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segments that extend beyond the limits of a certain geographic area. As a result, the 

organization may be losing customers or revenues by failing to meet the needs of customer 

segments throughout different geographic parts. Macro-segmentation leads to inaccurate 

national stereotyping, which neglects within-country variability. Ignoring similarities in 

requirements across national lines leads in governments missing economies of scale 

advantages that may be obtained by fulfilling the needs of a larger population across national 

boundaries. 
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