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Abstract. A quantitative analysis of the financial state of an animal 
husbandry is performed. The paper illustrates the usage of different 
economical parameters in order to present operational state of the 
husbandry and to search regularities for future actions. The added value of 
this research is the application of intelligent instruments in the 
management of the economic behavior of animal husbandry which give 
recommendations for their more effective functionality.   

1 Introduction 
The growth of modern technological solutions like information technologies, automation, 
artificial intelligence allows their power to be applied in traditional animal husbandry. 
These technologies allow to be quantified, numerical assess and forecast the economic 
behavior of business entities. Such an entity can be regarded the operation of an animal 
husbandry, which have to manage its inventory with foods and materials for the animal 
feeding. A simultaneous activity is the transfer of the production to retailers and customers 
of animal productions and related goods. The efficient management of the husbandry can 
give rise in the productivity and sustainable development of the animal farms by increasing 
the economic growth and decreasing the recourses in husbandry operations and human 
efforts.  

The usage of information technologies applications can lead to implementation of 
automation of different stages of the economic management of the husbandry. 
Respectively, it can implement intelligent solutions in data acquisition, analysis and support 
of decision making in the business management. It is expected that such intelligent 
solutions can result in increase of the animal production, to achieve profitable and efficient 
operation of the husbandry activities. These expectations make natural the tendencies of 
intensification of development and implementation of intelligent applications of animal 
productivity and sustainability [1]. The usage of intelligent solutions on husbandry 
management prevents managers from ineffective decision making. Thus, the risk in 
husbandry management is considerably decreased.   

The application of intelligent technological solutions in animal husbandry can assess in 
real time the current state of its operational life. This is performed by qualitative analysis of 
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financial and material flows which participate like input and output recourses and 
production outcomes of the animal husbandry. Based on a qualitative evaluation it is 
identified the tendencies of the future behavior of the husbandry. 

The researches and attempts for implementation of intelligent solutions in animal 
husbandry are increasing activities for finding practical and scientific solutions. The 
inventory management is an important part of the efficient operation of the animal 
husbandry. Research methods and models for inventory management are intensively 
developed for a long time in the domain of operational researches [2]. Practical applications 
for animal husbandry with intelligent solutions are currently developed in [3]. Intelligent 
integration between sells and inventory are discussed and formalized in [4]. Without 
claiming of extended overview about variety of intelligent solutions in animal husbandry 
we can point of activities for image classification of forage plants [5]; animal welfare 
management [6]; application of information technologies for the design of integrated 
animal husbandry livestock management system [7]. The general problems of the 
application of intelligent solutions in animal husbandry and aquaculture industry are 
discussed in [8, 9].  The influence of the digital world to the animal welfare, surveillance of 
their health and improvement of the animal welfare is analyzed in [10]. Innovative 
techniques in animal husbandry are discussed in [9]. This short overview gives evidences 
that the research and practitioners pay considerable attention towards the application of 
innovative and intelligent solutions for non-pure technical domains like animal husbandry.  
This paper makes an attempt to apply quantification approaches for the management of 
animal husbandry. The quantification analysis is able to estimate tendencies in incomes and 
to assess the most effective activities in the husbandry. The quantification analysis allows 
being identified peculiarities of the management which are not directly evident. This 
research gives an intelligent solution for the animal husbandry analysis, which is not 
computational difficult, but it cannot be estimated directly by simple analysis of the 
available operational data of the husbandry.  

2 Analysis of the husbandry management from a set of initial 
data 
The task of this section is to identify the minimal set of data, which can be used for the 
analysis of the husbandry management. To illustrate numerically the proposed approach 
here are given data from [11]. The minimal sets of used data are the integral numbers for a 
last year (LY) of the husbandry and the time records per months for the current year (CY). 
The values per category are summarized as “cash receipt” and “cash disbursement”.  Each 
category of cash is identified by their appropriate components:  
- The “receipt” category contains components as: crop sales, livestock sales, government 
payments for support, others. 
- The “disbursement” category contains many components like: seed, fertilizers, 
chemicals, crop insurance, fuel, labour, machines, building expenses, property taxes, 
insurances, cash rent, miscellaneous, family living. 
- As additional category is included the “Debt obligations”, which concern equipment, 
farmland mortgage and building loan. 

In Table 1 these categories of “receipt” and “disbursements” are presented with their 
values. The column “Last year” (LY) gives the integral value of each component for the 
husbandry management. The next columns give values of each component per month. The 
last two columns summarize the integral value for the current year (CY) and the average 
monthly value per category.  
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Table 1: Initial data for the husbandry management [11] 
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The easier and simple analysis of this set of data can be their graphical presentation 
under different criteria. Such form of presentation gives another view of the set of 
numerical data. It is more convenient for the manager to assess peculiarities and tendencies. 
But the explicit presentation in graphical form of this set of numerical data does not identify 
inexplicit relations and parameters for the husbandry management. Such inexplicit 
parameter is the risk management of appropriate category of the farm operation.  
Nevertheless, of the simple form of the graphical analysis, here it will be illustrated several 
solutions for quantified assessment of the economical behavior of the husbandry. 

On Fig.1 it is given the income values for the category of “receipt”. Each cash receipt is 
decomposed per month of the current year. The income from agriculture production is 
given in blue color. The income from animal production is presented with orange. Such 
form of analysis identifies easily that the animal production gives income mainly in two 
months: September and June. In general, the animal incomes are irregularly distributed in 
the year. This means that the animal husbandry management has to keep considerable 
inventory by means to keep regular animal welfare and rules of life.  The average monthly 
income for LY is presented in green, and the corresponding monthly results for the CY are 
in blue. Evidently, for the CY the management results are better, because the monthly 
average cashes are higher in comparison with the LY case.  

 

Fig. 1. Time series of incomes per month for the current year  

The individual income component can be presented in a circle diagram, illustrated in 
Fig.2. Such a diagram explicitly shows that the livestock sales are pretty twice lower in 
comparison with the crop sales. Thus, for the case of specialization in animal husbandry, 
the management of the farm has to concentrate investments in livestock tasks.  
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Fig.  2. Integral presentation of incomes per category for the current year  

The same form of analysis can be applied for the disbursement of the farm management. 
Their presentation per month for the current year is given in Fig. 3. It is evident that the 
most amount of disbursement is allocated for cash rent, but it takes twice months per year. 
The months of the lowest expenses are February, August and September. Respectively, the 
months of March and December insist the biggest payments by the farm management.  

 

Fig. 3. Time series of disbursements per month for the current year 

The comparisons between the average monthly disbursement for the current and last 
years are pretty the same given by the horizontal lines in the diagram. From Table 1 it is 
easy to estimate that the average monthly receives (147650) are prevailing the average 
monthly disbursement 70662.33) together with the average monthly debt obligations 
(8552.08). This is proving that the current management of the husbandry is effective, and it 
gets increase in the incomes comparing LY and CY.   

The usage of the circle diagram illustrates the main categories of disbursement, which 
take place for the farm management. It is seen that the prevailing expenditures (37%) are 
going for rents, followed by fertilizers (15%) and seeds (11%). For labour and family living 
the costs for the current year are 5% per category. The farm management has to estimate if 
these amounts correspond with the efforts, which are allocated for the farm operations.  

 

Fig. 4. Integral presentation of disbursements per category for the current year  

The final analysis concerns the debt obligations and their payments in the year. On 
Fig.5 is given the time division of the obligation. Evidently, the farmland mortgage is the 
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biggest amount obligations, which is due on February. Compared with Fig.3 of the 
disbursements, the month of February is the lowest month in the year for cash payments. 
This is a good choice of the husbandry management to pay their obligations, when the cash 
expenses are lower.   

 

Fig. 5. Time series of obligations per month for the current year 

The payments for equipment in May and building loan in September correspond with 
the higher incomes from Fig.1. Thus, the debt obligations in appropriate way in time are 
covered with the incomes of the farm. The relative amounts of the obligations are given in 
circle graphics in Fig.6. 

 

Fig. 6. Integral presentation of debt per category for the current year 

The biggest component in debts is the farmland mortgage (69%) followed by equipment 
(20%).  

Using the graphics from Figs. 1, 3 and 5 it is easy to estimate the critical months, when 
the expenditures are higher than the incomes: January, February, April, July, August, and 
December. May is the most beneficial month for the husbandry and the received resources 
this month has to be allocated appropriately for covering the lacks in the critical months 
described above. 

These forms of analysis give an explicit view of the husbandry management. The farm 
management needs additional intelligent procedure for estimating the intensity between the 
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different components of the incomes and expenses of the farm. Such an analysis is 
described in the next section of this research. 

3 Identification of management behavior by quantitative 
analysis 
In this section we are trying to find some dependencies leading to summarizing conclusions 
for decision making of the husbandry management. As there are inexplicit values of the 
categories characterizing the husbandry, it is a prospective practice to identify some 
features and tendencies, typical for its functionality. In that manner the manager can obtain 
information which is useful for the more effective husbandry management. 

 
Evaluation of mean values of incomes and disbursements 
This quantitative analysis has been applied for the definition of two columns in Table1 

for the LY and CY. These evaluations are performed according to the relation. 
 

Ei =∑
𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖

(𝑘𝑘𝑘𝑘)

𝑇𝑇𝑇𝑇
𝑇𝑇𝑇𝑇
𝑘𝑘𝑘𝑘=1     (1) 

where  
- Ei is the expected average income/disbursement per category i, 
- 𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 is the current value of the category estimated for the month; 
- Т is the time duration for the average calculations; k is the discrete time of data.  

 
Currently, Table 1 gives monthly data where k=1,…,12 and T=12.   
For this calculation it has been assumed that all data 𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖  have equal probabilistic level of 

existence.  
 The comparison between the average values between equal categories for LY and CY 

can identify tendencies of changes as inexplicit values of the quality of the husbandry 
management.  
 

Numerical estimation of tendency of change per category  
These evaluations result from the common usage of mean values per category for CY 

and LY. The applied relation is  
 

∆𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖  =  𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖
(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)− 𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖

(𝐿𝐿𝐿𝐿𝐶𝐶𝐶𝐶)

𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖
(𝐿𝐿𝐿𝐿𝐶𝐶𝐶𝐶)     (2) 

where 𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖
(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)and 𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖

(𝐿𝐿𝐿𝐿𝐶𝐶𝐶𝐶)are the mean average values per category i, for the CY and LY. 
 
The tendency of changes ∆𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 is estimated in increase if the value ∆𝐸𝐸𝐸𝐸 > 0 and decrease 

for ∆𝐸𝐸𝐸𝐸 < 0. Table 2 illustrates the estimated tendencies in changes of the categories of the 
husbandry. It is seen that the cash receipts are increased with 23 % in comparison with the 
last year. Another well-defined tendency is the decrease of debt obligations with 1%. The 
disbursements are increased slowly in average with 3 % which is a good result in 
comparison with the increased of receipts.  A graphical way of presentation of the data in 
Table 2 is given in Fig.7. 

Table2. Tendencies of changes of the husbandry categories 
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Cash flow budget Different ∆𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 

Crop Sales 0,24 

Livestock sales 0,22 

Government payments 0,00 

Other 0,07 

Seed 0,10 

Fertilizer 0,08 

Chemicals 0,02 

Crop Insurance 0,05 

Fuel & utililies 0,06 

Labor 0,03 

Machine & Equipment 0,03 

Building Expenses -0,02 

Property Taxes 0,00 

Insurance 0,04 

Cash Rent 0,00 

Miscellaneous -0,09 

Family Living 0,05 

Equipment Note 0,00 

Farmland Mortgage 0,00 

Building Loan -0,05 

Total Cash Receipts 0,23 

Total Cash Disbursements 0,03 

Total Debt Oblications -0,01 
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Fig. 7. Rate of changes of the cash flows 
 
It is identified considerable increase of the incomes from livestock (22%) and crop sales 

(24%). The decrease of miscellaneous expenditures (7%) and building expenses (5%) is 
also a good result. But the increases in fertilizers costs (8%), seed (10%) and fuel (3%) are 
events, which the management of the husbandry cannot change but it is obligatory to be 
considered in the management and inventory decisions. The labor costs also achieve an 
increase of 3%.  

4 Conclusions 
The paper presents a quantitative method for analysis and estimation of financial behavior 
of animal husbandry. Except quantitative evaluations, graphical illustrations are applied 
which give easier picture about the husbandry management. The paper presents an 
intelligent solution for analysis and comparison of the husbandry parameters. This allows 
being planned appropriate payments, debts, and optimal inventory policy. Evaluation of 
mean values of incomes and disbursements is done. This allows to be done comparison 
between the average values of equal categories of the last and current year and can be 
identified tendencies of changes as inexplicit values of the quality of the husbandry 
management.  The quantitative analysis can be extended by means to assess the risk and 
return of the husbandry management which are the next steps of the research. 
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