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Abstract The paper analyzed the total assets in 2016 achieved by the strongest 96 banks from 4 continents: Europe, America, Asia and 

Africa. It aims to evaluate the level of total assets provided by banks in 2016 and continental banking markets degree of 
differentiation to determine the overall conditions of the banks. Methodologies used in this study are based on cluster and 
descriptive analysis. Data set was built based on information reported by banks on total assets. The results indicate that most of 
total banking assets are found in Asia and the fewest in Africa. At the end of 2016, the top 16 global banks owned total assets of $ 
30.19 trillion according to the data set contains cluster 1 and the centroid was (2.25, 2.11, 3.06, 0.01). 
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1. Introduction  

In Europe, in order to enhance financial stability and reduce credit risks of all banks, they have adopted uniform regulations 
as increasing the share of total assets and capital. Practicing at the single monetary market, with low interest rates in 2016, 
helped to increase total asset quality of banks, stimulating the sustainability based on rising debt stock of specific borrowers 
in all sectors of the economies of European countries. Although the Asian banking system is totally different from that of the 
US and Europe, in 2016 it has substantially improved quality of bank total assets. Attracting funding sources which have 
been growing by small businesses, total asset growth resulted both banking institution and financial intermediaries 
(www.ey.com) In America, the evolution of banking net assets had a constant evolution in 2016, like 2015. Slow growth of 
bank assets was due to the increase of loans and securities assets (www.statistica.com). The banking sector in Africa is 
characterized by a high concentration. The first largest banks from most African countries hold the largest shares of total 
banking assets. Lack of competition is the main cause of the low level of profitability and volume of bank assets and capital 
(www.imf.org). This study has two objectives: 

 Ranking of the 24 banks on every continent (Europe, America, Asia and Africa), according to the value of total assets in 
2016, obtained three clusters (with large assets banks, with average assets banks and banks with assets less), 

 Interpretation of defining characteristics of the data set analyzed; comparative evolution of total banking assets in 2016 
of the top 24 banks on the continents. The objectives underlying the study took into account previous research conducted 
by many experts as: Sayaseng and Ercan (2016), Forte and Santos (2015), Vagizova et al. (2014), Knotek (2014), Park 
and Baik (2006) and other. 

2. Literature review 

Clustering involves using a set of techniques identifying subgroups in the data set. When we cluster the observations of a 
dat set, we seek to partition them into distinct groups so that the observations within each group are quite similar to each 
other, while observations in different groups are quite different from each other (Gareth et al., 2013). Clusters are two ways: 
K-means clustering and hierarchical clustering. In this study, it was chosen method K-means clustering. This is a simple 
technique of partitioning the data set in k distinct non-overlapping clusters. According to Mac Queen (1967) k-means 
clustering algorithms classify a lot of objects “x” in “k” prior number of clusters (MacQueen, 1967). K-means algorithm 
allows assigning each one of the observations exactly k clusters, depending on the similarities of data items. Cluster 
analysis was used by various distinguished researchers such as: Schiopu (2010), Forte and Santos (2015), Vagizova et al. 
(2014), Knotek (2014), Tudor et al. (2012), Zadeh et al. (2011) and Park and Baik (2006). 

3. Methodology of research 

This study aims banking market depth analysis of four different continents represented by four datasets (Europe, America, 
Asia and Africa). The study seeks to partition the data set into subsets (called clusters), given that certain data elements 
from a cluster may be similar to others in the same cluster and less similar data elements from the other clusters. In this 
case, the notion of "similar" may mean that banks are of the same banking group. To provide a degree of differentiation 
among banking markets, target opted for an analysis of similarity (cluster) for purposes of classifying data in Table 1 
banking groups: large assets, medium assets and smaller assets processing the data through Excel into 3 clusters. Given 
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the type of data and purpose, it was chosen k-means clustering algorithm and it was used for the calculation of Euclidean 
distance. 

Euclidean distance 

The distance between two n-tuples in the data set will be calculated based on Euclidean metric. If x = (x1, …,xn) and y = (y1, 
…, yn) then the distance between x and y is defined by: 

           (1) 

The distance is equivalent to minimizing the square of the distance, we will instead look at dist2 (x,y) = (dist(x,y))2.  If there 
are k clusters C1, …, Ck with corresponding centroids c1, ….,ck, then for each data element x of the k-means algorithm 
consists of finding the value j which minimizes dist2 (x, cj), [www.real-statistics.com/multivariate-statistics];  

          (2) 

For define the new centroid cj for cluster Cj we used the mean of all the elements in that cluster, so: 

            (3) 

Where mj is the number of data elements in Cj. 
 
Then tried to find centroids c1, ….,ck, that minimize SSE using formula: 

           (4) 

Table 1. Degree of differentiation among banking markets 
 

 

Source: www.statistica.com  
 

In general, the K-means cluster analysis used 5 steps: (1) k number of clusters choice, (2) determining the initial selection 
of k centroids, (3) assign each data elements to its nearest centroid, (4) for each cluster determining a new selection of ist 
centroid, (5) repeating the step3 until the centroids don’t change. 

http://www.statistica.com/
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4. Results and discussions 

Then to perform cluster analysis data were classified into 3 clusters 4 columns. Then applied K Means clustering algorithm 
to the date of table 2 whit k = 3. The data includes 24 data elements (top 24 banks according to total net assets) that were 
presented in 4 dimensional points (four different continents - Europe, America Asia and Africa, see table 2). For the 3 
clusters was done an initial assignment of the data elements. The result of the analysis was presented in Figure 2. It was 
presented in the first column as the cluster assignment for each of the 24 elements date. The centroid of the first cluster 
was (2.25, 2.11, 3.06, 0.11), the second cluster was (1.50, 0.40, 2.05, 0.03) and for the third cluster was (0.79, 0.20, 0.73, 
0.01).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: www.statistica.com 
   

Figure 1. The assignment of data elements to the four continents and clusters 
 

 
Figure 2. K-means cluster analysis 

http://www.statistica.com/
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The squared distance of the first data elements to the first centroid was 0.53, lowest compared whit the second cluster was 
7.97 and the third cluster was 16.57. The variables included in columns 1, 2 and 3 are chosen elements of the lesser value 
(dist-sq), and then building new cluster. Cluster 1 is grouped 16 banks which hold the highest level of total net assets on 
four continents. The second cluster consists of 20 banks which rank second in size among total banking assets. The third 
cluster comprises the remaining of the 60 banks operating on four continents are ranked in third place in terms of total 
banking assets. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. The assignment of data elements to the 3 clusters 
 
Results of descriptive statistics indicate that the largest total assets of the first 24 banks are on the Asian continent. Within 
walking distance they are followed by banks in Europe and then America. Total record of banks` assets in Africa is $0.89 
trillion which is the lowest of those in 4 continents. 

Table 4. General situation of the group of banks 

SUMMARY

Groups Count Sum Average Variance St. Deviation Skewness Kurtosis Range Minimum Maximum

EU 24 28.4752  1.1865    0.3433      0.5986        1.0584   0.1431    2.0382    0.5700    2.6082    

AM 24 13.5510  0.5646    0.5187      0.7357        1.8401   2.0018    2.5205    0.0005    2.5210    

AS 24 33.6029  1.4001    0.8981      0.9681        0.8623   (0.5517)   3.1272    0.4227    3.5499    

AF 24 0.8966    0.0374    0.0015      0.0402        2.5744   7.3778    0.1732    0.0114    0.1845     
 
Skewness indications are positive, with values between 0.86 – 2.57 (trillion $) which indicates a positive asymmetry. 
Kutosis indicator for banks in Asia is set to -0.55, indicating a flattened distribution compared to the normal sense. In Asia, 
the first banks in the system recorded total assets maximum of $3.55 trillion and minimum of $0.42 trillion. The first 24 
organizations from top European banks, total assets recorded a maximum of 2.6 trillion $ and a minimum of $0.5 trillion, 
resulting a range of $2.03 trillion. A large range observed in America where asset maximum total was $2.52 trillion and 
minimum was $0.5 billion. The small amplitude of total assets has been registered in Africa ($0.17 trillion). 

5. Conclusions 

After realizing cluster and descriptive analysis, the following conclusions are resulted: (1) Cluster 1 included 16 banks which 
total assets of $30.19 trillion, cluster 2 included 20 banks which total assets of $19.98 trillion and cluster 3 recorded 60 
banks which $26.36 trillion; (2) First 24 banks in Asia hold total asset of $33.6 trillion, 1.18 times more than in Europa and 
2.47 times more than America; (3) Industrial & Commercial Bank of China (ICBC) holds total assets of $3.54 trillion, the 
most powerful and the richest bank of 4 continents; (4) African banks registered in 2016 total assets $896.6 billion, which is 
15.22 times less than that in America; (5) The fewest assets are held by CNEP Banque (Caisse Nationale d' Epargne et de 
Prevoyance- Banque) from Africa. 
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