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Abstract 
The current article presents the tendencies in the butter production from cow milk in three Balkan 

countries, members of the European Union - Bulgaria, Greece and Romania. The studied data is provided from 
the web site of Food and Agriculture Organization of the United Nations. The extracted information for the 
indicated product has been entered and saved in an xlsx file format. Subsequently, it has been processed, 
analysed and evaluated.  

Trend analysis has been applied to the examined data in this study. The correlation and determination 
coefficients have also been calculated. 

The results show that a decline in the production of the indicated product has been observed over the 
investigated time interval. The highest value of the considered indicator is registered during the first year of the 
examined period in Greece and for the other two countries in 1995. Generally, it can be concluded that a 
decreasing tendency in the production of butter has been established for these Balkan countries in the time 
interval from 1994 to 2014. 
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INTRODUCTION 

In the present age of information 
technology, use of Internet is becoming quite 
popular for accessing information on any topic of 
your interest. It also provides tremendous 
opportunities to students, researchers and 
professionals for getting information on matters 
related to academic and professional topic 
(Manjula, Com, 2019). 

The World Wide Web is a vast and rapidly 
growing source of information (Paul, 2015). Most of 
this information is in the form of unstructured text, 
making the information hard to query. There are 
many web sites that have large collections of pages 
containing structured data, i.e., data having a 
structure or a template (Krishnan, Balachander, 
2012). 

Information related to some milk products 
(butter, cheese) is provided from the web site of 
Food and Agriculture Organization (FAO) of the 
United Nations (http://www.fao.org/faostat/en). 
FAO's Food and agriculture database provides free 
access to food and agriculture statistics for over 
245 countries and territories and covers all FAO 
regional grouping from 1961 to the most recent 
year available (http://www.fao.org/statistics/en/). 

Very often, these extracted data from given 
sources should be analysed (Georgieva, 2015; 
Blagoeva, 2009) and evaluated. In this connection, 

mathematical-statistical methods are applied 
widely.  

Data analysis is a body of methods that 
help to describe facts, detect patterns, develop 
explanations, and test hypotheses. It is used in all 
of the sciences (Levine, 1996). Some of these 
methods are applied in the current study. 

The aim of this article is to present the 
tendencies in the butter production from cow milk 
for the period from 1994 to 2014 in three Balkan 
countries, members of the European Union 
(Bulgaria, Greece and Romania). 

MATERIALS AND METHODS 

Data on the production of butter from cow 
milk (tonnes) are searched in the web site of the 
FAO (http://www.fao.org/faostat/en). When forming 
the queries, it is necessary to choose the examined 
country, production quantity and time interval 
respectively (fig. 1). The users could indicate 
certain years or the whole period from 1961 to 
2014. The surveyed countries in the present work 
are Bulgaria, Greece and Romania. Greece has 
been a member of the European Union since 1981, 
while the other two listed countries have been 
included in this organization since 2007 
(https://europa.eu/european-union/about-eu). The 
extracted information about the examined product 
for each one of them has been saved in an xlsx file 
format. 

http://www.fao.org/faostat/en
http://www.fao.org/statistics/en/
http://www.fao.org/faostat/en
https://europa.eu/european-union/about-eu
http://agrarninauki.au-plovdiv.bg/2019-2/07_25/
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The data related to the production of butter 
in these three indicated countries have been 
processed and analysed. The capabilities of the 
Microsoft Excel software have been used 
(Mihaylov, 2016) for this purpose. Working with lists 
of data and applying different filters, users can 
visualize certain subsets from the studied data. The 

coefficients of the regression have been also 
calculated and the relevant models have been 
constructed. Trend analysis (Antonopoulos et al., 
2001) has been applied to these data for each one 
of the listed three countries. 

The researched time interval in the current 
survey includes 20 years period from 1994 to 2014. 

         Source: Food and Agriculture Organization of the United Nations, FAOSTAT 

Fig. 1. Visualization of the part of examined data from the web site of the FAO 

RESULTS AND DISCUSSION 

The considered information about the 
production of butter from cow milk is presented in a 
separate Excel file. Worksheets could contain a 
large amount of data, but generally, it is necessary 
to work only a part of them. In order to limit the 
displayed data, filters are created that specify a rule 
restricting the displayed information (Mihaylov, 
2016). In this case, the following data could be 

visualized: 
• The production of butter only in one of the

examined countries for the selected years
from the studied interval;

• The production of butter in several selected
countries for indicated years or for the
whole considered period in the survey;

• The quantities of the examined product,
which varied within a certain interval.
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       Source: Food and Agriculture Organization of the United Nations, FAOSTAT 
Fig. 2. Information about the studied countries for the period 1995-1997 

As can be seen from fig. 2, the information 
about the surveyed product for Bulgaria, Greece 
and Romania for selected three consecutive years 
from 1995 until 1997 is presented. Quite naturally, 
users can choose another time interval different 
from this one in the examined case. 

The considered data for the three Balkan 
countries have been studied in the 20 years period. 
Trend analysis has been done through the use of 
Microsoft Excel (Iliev, Nikolova, 2006). The 
parameters of the respective linear regression 
models (Lelek, 2014; Otoo et al., 2015) are 
estimated. 

The direction of dynamic changes in the 
production of butter in Bulgaria is presented 
analytically with equation (1), which is given in fig. 
3. The evaluation of the parameters of this linear
equation shows that they are statistically significant
(P-value < 0,05), as can be seen from fig. 4. The
presented model is adequate (ANOVA), the
significance level of F is less than alpha level
(α=0,05). The obtained results show a decreasing
tendency in the production of butter in Bulgaria
during the studied period. A larger decline in the
production of the indicated product is observed in
the time interval after 2008 (fig. 3).

  Source: Own calculations on the basis of data from Food and Agriculture Organization of the United Nations 

Fig. 3. Scatter diagram and trend lines 

The highest registered value is 2919 and 
the lowest one 1001 tonnes. Therefore, the 
calculated decline at the end of the period is about 
2,9 times. The value of the regression coefficient 
(b) is -54,74. This shows that over the period
1994–2014 the production of butter was decreasing

at an average rate of 54,74 tonnes per year. The 
obtained correlation coefficient between the studied 
variables is r = 0,67. The calculated value of the 
determination coefficient (R2) is 0,45. This means 
that the time explains 45% of the variations in the 
production of the examined product. 
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  Source: Own calculations on the basis of data from Food and Agriculture Organization of the United Nations 

Fig. 4. Presentation of the obtained result for Bulgaria 

The intensity and the main direction of the 
dynamic changes of the butter production in Greece 
are presented by equation (2), depicted in fig. 3. 
The parameters of the indicated regression 
equation are statistically significant at the 5% level. 
In this case, the described model is adequate, as 
can be seen from fig. 5. The obtained regression 
coefficient is -147,5. Over the period 1994–2014, 
the production of butter in Greece decreased at a 
rate of 147,5 tonnes per year. Therefore, a 
decreasing tendency is observed for this indicated 
time interval, as can be seen from the trend line 

shown in fig. 3. 
The calculated difference between the 

highest and the lowest value is 3767 tonnes, as the 
decline of the production of butter in the years 
between 1994 and 2011 is over 4,7 times.  

The value of the determination coefficient is 
0,735. This means that 73,5% of the variation of 
dependent variable y can be explained by the 
variation of independent variable x. The found 
correlation coefficient between these two indicators 
is 0,86. 

  Source: Own calculations on the basis of data from Food and Agriculture Organization of the United Nations 

Fig. 5. The results from the analysis of the studied data for Greece 

The dynamic changes in the production of 
butter in Romania are presented analytically by 
equation (3), indicated in fig. 3. The assessment of 

the coefficients of this linear equation shows that 
they are statistically significant. The presented 
regression model is adequate at 5% level of 
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significance (fig. 6). 
The obtained results also showed a 

decreasing tendency in the production of butter in 
Romania for the examined time interval. The 
difference D between the largest and the lowest 
value of the surveyed data is 10050 tonnes, 
Consequently, in the first half of the surveyed 
period, the decline is over 2,6 times. 

The regression coefficient (b) is -216, 
indicating that during the considered period, the 
production of the studied product in Romania 
decreased at an average rate of 216 tonnes per 
year. The calculated correlation coefficient (r) is 
0,49. The obtained value of the determination 
coefficient is 0,24. This means that 24% of the 
variation of y can be explained by the variation of x. 

  Source: Own calculations on the basis of data from Food and Agriculture Organization of the United Nations 

Fig. 6. Visualization of the results for Romania 

CONCLUSIONS 

1. Data related to the production of butter in
three Balkan countries - Bulgaria, Greece and 
Romania have been studied in the current work. 
They have been extracted from the FAO web site 
and subsequently have been stored in an xlsx file. 
Regression models have been applied to describe 
the change of the production of butter from cow 
milk in the listed countries by years. 

2. The obtained linear regression equations
are adequate and their coefficients are statistically 
significant at 5% significance level. 

3. The results show that there has been a
certain decline in the production of butter in the 
studied countries. In this connection, the 
differences between the highest and the lowest 
values of the studied indicator in these countries 
have been calculated.  

4. As a whole, it can be concluded that a
decreasing tendency in the production of butter for 
each one of the listed Balkan countries has been 
obtained in the time interval between 1994 and 
2014. 
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