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Abstract: Relevance: The paper describes the technology of 

running cluster analysis with the use of a program module 

developed by the authors and used as an add-in for the clustering 

process program in the Microsoft Excel software environment. 

Currently, the amount of information required for making 

management and other decisions is growing, and the need for 

processing large amounts of data becomes relevant. One of the 

methods of this processing is data clustering the cluster analysis 

implies. In a general way, cluster analysis is designed for uniting 

several objects into classes (clusters) in such a way that maximally 

similar objects get into one class and the objects of different 

classes maximally differ from each other. Methods: When 

carrying out the researches, the methods of cluster analysis, 

system analysis were used. The use of these research methods 

allowed solving the main scientific and practical problems of the 

project, obtaining new, theoretically based results. The ground in 

favor of the chosen research methods is recognized world practice 

of their usage to solve research and technology problems and the 

many years' experience of the authors in the use of these methods. 

Results: Statistical programs, which feature the function of 

running a cluster analysis, such as Statistica, SPSS, STADIA, etc., 

belong to knowledge-intensive software and their price is often 

unaffordable to many enterprises. Running cluster analysis in 

Microsoft Excel is possible, but this process is very 

knowledge-intensive and requires a lot of time for its execution. 

Running a cluster analysis with the use of a developed program 

doesn’t require special knowledge on the mechanism of running 

cluster analysis from the user and takes a few seconds to complete 

it. The results compared to other programs are the same. In 

comparison to the Microsoft Excel program where cluster 

analysis was run without add-in, the results were also the same, 

but the time for completing the analysis was significantly 

decreased. Discussion: The paper’s authors describe the 

technology of automation of clustering process in the Microsoft 

Excel software environment, which makes it possible to run 

cluster analysis of large amounts of statistical data promptly and 

with minimal time expenses. Conclusion: The paper’s authors 

consider that the automation of clustering process in the 

Microsoft Excel software environment allows decreasing time 

significantly. The process of cluster analysis in the MS Excel 
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program without the use of add-on is very labor-intensive and 

requires a lot of time to complete it. Also, in case of very large 

number of items, the time for running cluster analysis 

significantly increases and when the number of items is estimated 

in hundreds and thousands, the time of effective cluster analysis 

running can be estimated in days, which is very ineffective. The 

use of add-in doesn’t require special knowledge on the 

mechanism of running cluster analysis from the user and takes a 

few seconds to complete it. 

 
Index Terms: Automation of information statistical processing, 

cluster analysis.  

I. INTRODUCTION 

Today, there are a lot of universal programs for processing 

and analyzing statistical information. Among software of this 

type, the highly specialized packages can be distinguished: 

Statistica, SPSS, STADIA, STATGRAPHICS, which have a 

large set of statistical functions: factor analysis, regressive 

analysis, cluster analysis, multivariate analysis, tests, of fit, 

etc [1]. These software products also usually contain means 

for visual interpretation of findings: different charts, 

diagrams, data representation on the geographical map [2], 

[3].  

Statistical programs belong to knowledge-intensive 

software, their price is often unaffordable to many enterprises. 

The Microsoft Excel table processor included in the 

Microsoft Office office application package is quite a 

different story. Microsoft Office software package fits for the 

organization of work in any structure whether it is a major 

company or a small private enterprise, it combines the best 

means for management, documentation management, 

finances, accounting. 

Running cluster analysis in Microsoft Excel is a very 

labor-intensive process requiring a lot of time to complete it 

[4]–[6]. That's why the "Promyshlennaya Ekologiya" 

company tasked us with automating the process of cluster 

analysis in the Microsoft Excel environment and to this end, 

an add-in was developed to run cluster analysis in Microsoft 

Excel. 

A. Research theoretical framework 

The research objective is creating a module for solving 

cluster analysis problems in the Microsoft Excel environment.  

 

 

 

Having analyzed the existing algorithms of cluster analysis, 

let’s create the module operation algorithm. In our work, we 

used the algorithm of 

hierarchical clustering (Fig. 

1.). 
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Figure 1: The algorithm of hierarchical clustering 

 

1. First, the user enters start values in the Excel sheet in the 

form of a table. The table of values is entered from the 

keyboard or from a file on the hard drive. 

2. The program forms a distance matrix.  

 

 

 

3. The next step is defining the minimal distance between 

objects. 

4. Then, the procedure of unification takes place. At this 

stage, the program unites the closest matrix distance objects 

into one. 

5. Review calculation of 
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unification. Cluster coordinates and its minimal distance are 

calculated. 

6. General re-calculation. The distance matrix 

re-calculation procedure until the full inclusion of all objects 

in clusters takes place. 

7. The check of dimension. If the dimension is less than 2, 

the program finishes the matrix re-calculation and shifts to the 

next step. If the dimension is more than or equal to 2, the 

program performs step #3. 

8. Calculation of dendrogram parameters. 

9. Displaying results. At this stage, clusters are formed and 

displayed, the dendrogram is also displayed.  

The algorithm of cluster transfer consists of 6 points (Fig. 

2.): 

1. The search of two objects in a cluster with a minimal 

distance from each other; 

2. A row and a column corresponding to the second object 

from these objects are stricken out from the matrix. 

3. The calculation of a distance from a new cluster to all the 

remaining clusters (objects) takes place: average distances 

from the objects of the first cluster to the remaining ones are 

calculated.  

4. The obtained values are entered to a row and a column of 

the distance matrix corresponding to the first object from the 

first cluster. 

5. Check: if the number of rows is more than 2, you need to 

go to point 2, otherwise – to point 6;  

6. The dislocation of the current object against the previous 

position and dislocation of the remaining objects of the cluster 

are defined. The parameters of dislocated objects change, and 

the cross-point is taken for original coordinates. Then, the 

cyclical transition to point 1 takes place. 

                                   
Figure 2: The algorithm of cluster transfer 

 

The program module is created with the use of the Visual 

Basic Object-Oriented language and can be used as an add-in 

for the Microsoft Excel program. This software product  

 

allows running cluster analysis in the Microsoft Excel 

program. 
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 PGMA (pair-group method using arithmetic mean) 

 Ward’s method. 

2. Iterative grouping method: 

 McQueen’s k-means. 

Both parameters and objects can be classifiable, that’s why 

in the course of the narration where the question is the 

classification of objects, it's possible to talk about the 

classification of parameters, and vice versa. This opportunity 

is provided in this software. 

The measures of cluster analysis can be the next: 

 The measure of similarity of distance type (distance 

function), also called the disparity measure. In this case, 

objects are considered the more similar, the less distance 

between them, that’s why some authors call the measures of 

similarity of distance type disparity measures. Under certain 

conditions, this measure would be a metric. 

 The measure of similarity of correlation type called 

linkage defining the similarity of objects. In this case, objects 

are considered the more similar, the stronger linkage between 

them. These measures with the use of elementary 

manipulations can be reduced to the measures of similarity of 

distance type, which is done in this software for the purpose of 

uniformity. 

In this software the next measures of disparity are 

implemented: 

 Euclidean distance, 

 Manhattan distance, 

 Uniform norm, 

 Mahalanobis distance, 

 Pearson's distance. 

Formally using a method not corresponding to the data 

type, the user risks obtaining meaningless results. 

The results of cluster analysis can be illustrative if they’re 

represented in the form of charts. 

Following the results of the calculation by hierarchical 

methods, we can plot a special chart called dendrogram (Fig.  

3.). Let’s suppose, after using one of hierarchical methods, 

the results of classification in the form of linkage values for 

object pairs are obtained. The idea of plotting a dendrogram is 

that the pairs of objects singled out along the abscissa axis are 

united in accordance with the level of linkage singled out 

along the ordinate axis. 

 

 
Figure 3: Dendrogram 

 

Based on the calculation results, it’s possible to plot space 

ellipsoids (only for the number of classes not more than 3, for 

the greater number of classes two-dimensional cuts of space 

are used) containing classified objects. 

For the convenience of work with the program module we 

developed, we connected it as an add-in in Microsoft Excel. 

As soon as the process of installation is finished, the Add-ins 

new tab will be formed (Fig. 4). Besides, the Analysis button 

will be displayed in the adjustable toolbar. 

 

 

 
Figure 4: Add-Ins tab 

II. RESEARCH METHODOLOGY 

When carrying out the researches, the methods of cluster 

analysis, system analysis were used. The use of these research 

methods allowed solving the main scientific and practical 

problems of the project, obtaining new, theoretically based 

results. The ground in favor of the chosen research methods is 

recognized world practice of their usage to solve research and 

technology problems and the many years' experience of the 

authors in the use of these methods. 

III. THE ANALYSIS OF RESEARCH RESULTS 

To check the operation of the program module we 

developed for running a cluster analysis we solved the 

problem of breakdown of cars into classes, each of them 

corresponds to a certain group of impact on environmental 

pollution. Observations gotten in one group are characterized 

by the same environmental impact. 

The original data file represented in Figure 5 contains the 

following information:  

 car brand – the first 

variable;  
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 carbon oxide % – the second variable;  

 carbohydrate % – the third variable;  

 carbon dioxide % – the fourth variable;  

 oxygen % – the fifth variable; 

 

 
Figure 5: Original data table 

 

The use of cluster analysis to solve this problem is most 

efficient. In a general case, cluster analysis is designed for 

uniting some objects into classes (clusters) in such a way that 

maximally similar objects get into one class and the objects of 

different classes maximally differ from each other. The 

quantity index of similarity is calculated in a prescribed 

manner based on data characterizing objects. 

To start running cluster analysis in the Microsoft Excel 

software environment with the use of add-in, we go to the 

Add-Ins tab and select Analysis – Cluster analysis (Fig. 6). 

We select data for analysis in the Cluster analysis dialog 

window in the Data Interval point (Fig. 7). 

The next step is to select the interval of analysis result 

display, it’s sufficient to specify one cell for display in the 

Display interval point (Fig. 8). 

Then, in the Linkage measure group in the Quantitative 

characters point, we select Euclidean distance. We select 

Ward’s method in the Analysis method group, only Euclidean 

distance is used as a disparity measure for Ward’s method. 

We enter the number 4 in the Cluster number group. We can 

also define how classifiable objects are located in the Objects 

group. This option except for convenience for the 

classification of objects located either in rows or columns also 

allow selecting, according to the user’s choice, what to 

classify – objects or parameters. Objects in rows are selected 

by default and in our case, there's no need to change them 

(Fig. 9). 

After pressing the Calculation button, there will be analysis 

results in Cluster analysis dialog window. Except for general 

information (number of objects, number of parameters), the 

program provides the table of numbers of united objects and 

levels of corresponding linkages. After uniting a pair of 

objects, the second object of each pair is excluded from 

consideration and renumbering of the remaining objects is 

done (Fig. 10). 

The program also provides the table of belonging of objects 

to clusters (Fig. 11). The calculation results can be used for 

plotting a dendrogram (Fig. 12). 

To check the obtained results, the same problem was 

solved in Statistica and SPSS.  

 

 
Figure 6: Cluster analysis dialog window 

 

 

 
Figure 7: Data selection for analysis 
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Figure 8: Selection of the interval of analysis result display

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 11: Table of belonging of objects to clusters 

 

 
Figure 12: Dendrogram 

 

  
Figure 9: Cluster analysis dialog 

window  

Figure 10: Table of numbers of united objects 
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A. Cluster analysis in the STATISTICA system 

 
Figure 13: Solution in the Statistica program 

 

 

 

 

 

Based on the visual representation of results, it can be 

concluded that cars compose four natural clusters. Obtained 

results are given in Table 1. 

 

 

 

Table 1: Results of distribution of cars after running cluster analysis in the Statistica program 

Cluster # The number of 

objects of a cluster 

Objects composing a cluster 

1 4 Audi А4, Ford Focus, Mazda 3, Toyota Corolla 

2 6 Chery Fora, Chevrolet Lanos, Geely MK, Hyundai Accent, Mitsubishi Lancer, 

Skoda Fabia 

3 3 Daewoo Nexia, Kia Rio, Reno Logan 

4 5 Nissan Almera, Volkswagen Golf, Volvo S60, ВАЗ Granta, VAZ Kalina 

 

 

 

 

B. Cluster analysis in the SPSS program  
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Figure 14: Solution in the SPSS program 

 

 

 

 

 

 

Based on the results given in the Belonging to clusters 

window, conclusions represented in Table 2 can be made.  

Both as a result of the operation of the add-in we developed to 

the Microsoft Excel program and as a result of the operation 

of Statistica and SPSS statistical programs, objects were 

distributed into four clusters and distribution results are 

statistically comparable. 

 

Table 2: Results of distribution of cars after running cluster analysis in the SPSS program 

Cluster 

# 

The number of objects 

of a cluster 

Objects composing a cluster 

1 4 Audi А4, Ford Focus, Mazda 3, Toyota Corolla 

2 6 Chery Fora, Chevrolet Lanos, Geely MK, Hyundai Accent, Mitsubishi 

Lancer, Skoda Fabia 

3 3 Daewoo Nexia, Kia Rio, Reno Logan 

4 5 Nissan Almera, Volkswagen Golf, Volvo S60, VAZ Granta, VAZ Kalina 
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IV. CONCLUSION 

The process of cluster analysis in the Microsoft Excel 

program without the use of add-in is very labor-intensive and  

 

requires a lot of time to complete it. Also, in case of very 

large number of items, the time for running a cluster analysis 

significantly increases and when the number of items is 

estimated in hundreds and thousands, the time of effective 

cluster analysis running can be estimated in days, which is 

very ineffective. That's why the paper's authors made a 

decision to automate the process of cluster analysis in the 

Microsoft Excel software environment and to this end, an 

add-in for cluster analysis was written. The use of add-in 

doesn’t require special knowledge on the mechanism of 

running cluster analysis from the user and takes a few seconds 

to complete it. Results in comparison to other programs are 

the same. In comparison to the Microsoft Excel program, 

where cluster analysis was run without add-in, the results were 

also the same, but the time for completing the analysis was 

significantly decreased. 
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