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Abstract 

 

The current paper presents a mathematical approach for evaluation of the purchased quantities of several types of 

meat average per household in Bulgaria. The investigated groups of data are stored in a relational database. They 

include the following eight considered elements - pork meat, lamb meat, minced meat, poultry meat, mutton and 

goat meat, edible offals and bacon. Certain set of variables have been calculated and analysed during the studied 

period (2010-2021). The pace of change of the indicated variableshas also been discussed for the mentioned years. 

It significantly supports users in decision making and presenting the obtained conclusions about the examined 

objects.The share of average purchased quantities per household for poultry meat is higher in comparison with that 

for the other investigated types of meat for each one year of the period. The pace of change of the examined 

indicator for the pork meat is comparatively more intensive in 2019-2021. Only, the values of this indicator for 

edible offals decreased continuously for ten of the considered twelve years. 
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INTRODUCTION  

 

Gathering data has become a main function 

for organizations not only in keeping the 

documentation but also in helping different 

tasks related to data analysis which are very 

important. However, it should be noted that a 

widespread and serious problem for almost 

every organization is the quality of the 

data.The presence of incorrect or 

contradictory data can greatly distort the 

results of the analysis [11]. The information 

must be correct, actual and presented in an 

appropriate form, regardless of whether it is 

obtained from a paper or electronic source 

[16]. This requirement shall be imposed in 

connection with the subsequent processing of 

the data. 

Some data analysis methods require a certain 

way of presenting the data[8].Very often the 

searched information is located in different 

files.There are cases where it needs to be 

structured and saved in one source. This 

would provide significantly faster access to 

the separatestudied objects.In this regard, 

relational databases [6], [3], [4] are widely 

used to store different information from the 

field of economics and agriculture. 

The data on the purchased quantities of the 

relevantfood types are presented into a built 

relational database in the current work.They 

are provided from the Bulgarian National 

Statistical Institute [14]. Subsequently, this 

information is found and extracted from the 

website of the mentioned organization.The 

obtained data are distributed in the built 

tables. The designed database contains the 

following relational schemes, as is shown in 

Fig.1: 

- Objects (objects_id, characteristics, 

name_object,); 

- Foods (objects_id, name, id_f); 

- Types (id_t, name, id_f); 

- Quantities (Id_q, year, unit, quantity, id_t,); 

- Avg_Prices (Id_1, year, id_t, average_price). 

The Objects table is related to the Foods table. 

The Foods table is related to the Types table. 

The Types table is related to two others 

(Avg_Prices and Quantities). The indicated 

relationships between the considered tables 

are of one-to-many type. 
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The current work presents а mathematical 

approach for evaluation of the purchased 

quantities of several types of meat average per 

householdin Bulgaria. Meat is one of the main 

foods (Grunert K. G., 2006) [9]. In an 

economic aspect, the competitiveness reflects 

the possibility of a certain product being sold 

at a lower or equal price compared to that of 

competitors and reveals the competitive 

market potential of the firm (Kostadinova N., 

2010) [13]. Consumers place significant 

priority to improvements in animal husbandry 

and the animal welfare [13]. 

The study of Cosgrove M.and Kiely M., 2005 

[2] notes that “Meat is a nutrient dense food 

and meat and meat products are an important 

source of a wide range of nutrients. The 

protein content of meat is of high biological 

value with many essential amino acids”[2]. 

According to Henchion M.,et al., 2014 “Meat 

consumption has increased and is likely to 

continue into the future. Growth is largely 

driven by white meats, with poultry in 

particular of increasing importance globally” 

[12]. The same authors also point out that 

“The influence of factors such as income and 

price is likely decline over time so that other 

factors, such as quality, will become more 

important” [12]. 

 

 
Fig. 1. Presentation of the builtmodel 

Source: Own conception. 

 

MATERIALS AND METHODS 

 

The information concerning eighty-threefood 

types in the interval 2010-2021 has been 

presented in the above-mentioned database. 

The object of consideration in thispaper are 

several types of meat. They are the following: 

- Pork; 

- Lambmeat; 

- Mutton and goat meat; 

- Minced meat; 

- Poultry meat; 

- Edible offals; 

- Bacon. 

The values of the studied indicators related to 

these eight listed elements are searched and 

found from four tables of the indicated 

database.Users could visualize data only for 

selected objects, as well as for selected years 

of the time interval. It should also be noted 
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that they could integrate the information from 

several tables [5] and could create different 

reports or queries [15]. 

The present work estimates the average 

purchased quantities per household of the 

listed eight types of meat. In this regard, the 

following components should be calculated: 

- 
=

q

1r

p =A pra

…………………………...(1)

 

where: pra  - the averagequantity of relevant 

type of meat for a certain year; q=12, 7;1p , 

pA - total averagequantities; 

- 
=

w

1p

r =B pra

…………………………….(2)

 

where: w=7, 12;1r ; rB - total 

averagequantities of the examined meattypes 

during rth year; 

- 
r

pr
B

=G
pra.100

………………………….(3)

 

where: 7;1p , 12;1r and prG - the share of 

the respective average quantities of the meat 

type to the total average quantities of the meat 

types for the certain year; 

- 
1221

p
BBB
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+++ ...

.100 pA

………………..(4)

 

where: 7;1p , pU  - the share of the average 

quantities of relevant type of meat to the total 

average quantities of the listed meat types for 

the studied period; 

- Difference – rT  

rmin rmax r =T tt −
…………………………..(5)

 

where: 12;1r , rmax t - the highest value of 

the purchased quantitiesaverageper household 

of theinvestigated type of meat during rth year, 

rmin t  - the lowest value of the purchased 

quantitiesaverageper household of the 

mentioned object for rth year. 

The current work discusses and analyses 

theseabove-indicatedvariables as well as their 

pace of change for the presented years from 

theconsideredperiod. It significantly supports 

users in decision making andpresenting the 

obtained conclusions about the examined 

objects.  

This information canalso be stored and used 

in the future. 

The data concerning the studied eight types of 

meat, average per household are processed 

byusing MS Excel [1], [10]software product. 

 

RESULTS AND DISCUSSIONS 

 

The purchased quantities of the listed eight 

types of meat are studied in the interval from 

2010 to 2021. Users have the ability to extract 

groups of data from the created database 

based on predefined and selected indicators. 

Usually, the necessary information is searched 

in several tables from the database.In this 

connection, the relational algebra operations 

[7] that need to be performed are selection, 

projection or joins [15]. 

The extracted and visualized groups of data 

include: 

- the values of the investigated indicator for 

selected type of meat during this twelve years 

interval; 

- chosen meat types and their characteristics; 

- the examined indicator for these eight types 

of meat for a given year from the indicated 

period; 

- the indicator values for certain meat types 

during chosen years. 

 

 
Fig. 2. Visualization of the obtained values of the 

component rB  

Source: Own calculations on the basis of data from 

[14]. 
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The current paper evaluates these groups 

ofdata related to the average purchased 

quantities per household of the studied eight 

types of meat during the whole indicated 

period as well as for each individual year. 

The analysis of the obtained values of the 

mentioned component rB (Fig. 2)shows that 

they grow continuously for the last five years. 

Therefore, in this time segment, the 

investigated indicator for the considered types 

of meat increased by about 17 kg. Certain 

reduction was established in 2012 and 2016 

by 2.6 kg and 1.8 kg, respectively. A rather 

different situation occurred in 2014 as well as 

2015. The calculated values of rB are equal. 

This means that thetotal purchased quantities 

of these meat types, averageper household for 

the listed two years are the same. The results 

of the data processing related to the next 

examined component prG  are displayed in  

 

 

Table 1. Calculated values of thecomponent prG in the time segment 2010-2021 

 
Source: Own calculations on the basis of data from [14]. 

 

Table 1. The share of poultry meat is higher 

compared to the shares of the other 

investigated types of meat for each one year 

of the considered period.Two things should be 

pointed out here.On the one hand, it seems 

that the consumption of white meat in 

households is higher.And on the other hand, it 

should be noted that the price of poultrymeat 

is lower than that of some other types of meat 

such as pork, lamb, mutton and goat meat and 

minced meat.One more interesting fact should 

be mentioned.The calculated values of prG
are 

relativelylowerfor one of the 

examinedelements(in this case, bacon) for 

nine of the indicated twelve years. This 

researched indicator for mutton and goat meat 

is the lowest only in2018 as well as in the last 

two consecutive years 2020-2021. The pace of 

change of the examined indicator (purchased 

quantities) for the pork meat is comparatively 

more intensive in the time segment 2019- 

2021. Here, the growth is about 4.3 kg.This 

process is relatively smootherfor another 

studied element. In this case, major changes in 

the mentioned indicator for minced meat were 

not established in 2016-2020. A similar 

summary can be made for one of the 

examined objects - poultry meat during the 

last three years from the indicated 

period.Only, the values of the researched 

indicator for edible offals decreased 

continuously for ten of the considered twelve 

years (2011-2015 and 2017-2021). The pace 

of change of the average purchased quantities 

per household for lamb meat was quite 

dynamic. Four sub-periods were formed in 

which the indicator decreased and then 

increased gradually. The indicator values for 

mutton and goat meat remained the same in 

eightnon-consecutive years. 
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An evaluation of the considered groups of 

data for the whole studied period was carried 

out. As can be seen from Fig. 3, the share of 

the average purchased quantities per 

household of poultry meat is 33.66%. This 

calculated value of the component pU
 is about 

4.7% and 9.1% higher than the obtained 

values for the second and the third element 

(pork meat and minced meat), respectively. 

The shares of mutton and goat meat and bacon 

are much lower. In addition, low values of this 

variable pU
 were also calculatedfor other 

twogroups of data.In this case, these are 

edible offals and lamb meat. 
 

 

 

Fig. 3. The change of the component pU for the studied eight elements 

Source: Own calculations on the basis of data from [14]. 

 

 

Fig. 4. Results for the difference rT  

Source: Own calculations on the basis of data from [14]. 

 

The present paper also analyses the obtained 

values of the component rT
 (Fig. 4). The 

difference between the highest and the 

lowestvalue of the examined indicator 

(averagepurchased quantitiesper 

household)for porkduring the considered 

period is 11,400 kg. The studied values of rT

for poultry meat and minced meat are about 3 

times smaller than theseones for the 

mentioned element (pork). As can be 

expected, the variable rT has the lowest values 

for bacon and mutton and goat meat. 

Figure4shows that this indicated variable has 
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low values for the following elements - 

lambmeat and edible offals. 
 

CONCLUSIONS 

 

The examined data related to different types 

of meat are presented in four tables of the 

indicated database. Users can extract groups 

of data from the database based on predefined 

and selected indicators.This obtained 

information can be studied. 

А mathematical approach for evaluation of 

purchased quantities of several types of meat 

average per householdin Bulgaria is presented 

in the paper. The considered period includes 

the years between 2010 and 2021. The 

mentioned types of meat are the following: 

- Pork; 

- Lambmeat; 

- Mutton and goat meat; 

- Minced meat; 

- Poultry meat; 

- Edible offals; 

- Bacon. 

The results of the performed evaluations in 

this paper show: 

 - The share of average purchased quantities 

per household for poultry meat is higher in 

comparison with that for the other examined 

types of meat for each one year of the 

considered period. Theshare of one of the 

examined elements(in this case, bacon) for 

nine of the indicated twelve years is 

relativelylower; 

-The pace of change of the examined indicator 

for the pork meat is comparatively more 

intensive in the time segment from 2019 to 

2021. The indicator values for mutton and 

goat meat remained the same in eight non-

consecutive years; 

- The values of the indicator (average 

purchased quantities per household) for edible 

offals decreased continuously for ten of the 

indicated twelve years. 
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