
Publishing House of Wrocław University of Economics
Wrocław 2016

Quantitative Methods  
in Accounting and Finance

PRACE NAUKOWE 
Uniwersytetu Ekonomicznego we Wrocławiu 

RESEARCH PAPERS 
of Wrocław University of Economics

Nr 434



Copy-editing: Elżbieta Macauley 
Layout: Barbara Łopusiewicz
Proof-reading: Barbara Cibis
Typesetting: Agata Wiszniowska
Cover design: Beata Dębska

Information on submitting and reviewing papers is available on websites:  
www.pracenaukowe.ue.wroc.pl  
www.wydawnictwo.ue.wroc.pl

The publication is distributed under the Creative Commons Attribution 3.0   
Attribution-NonCommercial-NoDerivs CC BY-NC-ND  

© 	Copyright by Wrocław University of Economics 
	 Wrocław 2016

ISSN 1899-3192   
e-ISSN 2392-0041

ISBN 978-83-7695-589-6

The original version: printed 

Publications may be ordered in Publishing House:
Wydawnictwo Uniwersytetu Ekonomicznego we Wrocławiu
ul. Komandorska 118/120, 53-345 Wrocław
tel./fax 71 36-80-602; e-mail: econbook@ue.wroc.pl 
www.ksiegarnia.ue.wroc.pl 

Printing: TOTEM

PN_434_Quantitative Methods.indb   4 2016-10-18   18:36:23



Contents

Preface............................................................................................................... 	 7

Piotr Bednarek, Evaluating the usefulness of quantitative methods as  
analytical auditing procedures / Ocena użyteczności metod ilościowych 
jako audytowych procedur analitycznych................................................... 	 9

Kateryna Berezka, Vadym Masliy, ARCH-building models of time series 
prediction for investment / Budowa arch-modeli szeregów czasowych do 
prognozowania inwestycji portfelowych..................................................... 	 19

Natalia Bielous, Valeria Sopko, Implementation of the results phase of the  
estimation system of the economic security of enterprises / Wdrożenie 
wniosków z systemu oceny bezpieczeństwa ekonomicznego przedsiębiorstw.	 27

Magdalena Chmielowiec-Lewczuk, The impact of the implementation of 
Solvency II on the financial reporting of insurance companies in Poland / 
Wpływ wdrożenia projektu Solvency II na sprawozdawczość finansową 
zakładów ubezpieczeń w Polsce.................................................................. 	 38

Elżbieta Jaworska, Diversity management and reporting in selected  
companies / Zarządzanie różnorodnością oraz raportowanie informacji 
o różnorodności w wybranych przedsiębiorstwach..................................... 	 48

Ganna Karmeliuk, Svitlana Plaskon, Econometric modeling of the external 
debt of Ukraine / Ekonometryczne modelowanie długu zewnętrznego  
Ukrainy........................................................................................................ 	 63

Joanna Koczar,  Responsibility for accounting of a business entity in Russian 
accounting law / Odpowiedzialność za rachunkowość podmiotu gospo-
darczego w rosyjskim prawie bilansowym.................................................. 	 69

Mykhailo Kuzub, Ways of improvement of accounting of production stocks 
in agricultural enterprises / Sposoby poprawy księgowego ujęcia zapasów 
w księgach rachunkowych przedsiębiorstw rolnych................................... 	 79

Lesya Leshchiy, Valuation models of Investment Property / Modele oceny 
nieruchomości inwestycyjnych.................................................................... 	 92

Marek Masztalerz, Why narratives in accounting? / Skąd narracje w rachun-
kowości?...................................................................................................... 	 99

Ruslan Motoryn, Estimation of services in global added value chains / Ocena 
udziału wartości usług w globalnych łańcuchach wartości dodanej........... 	 108

Vasyl Mukoviz, Kateryna Obertas, The impact of accounting policy on 
formation of the valuation of assets, obligations and company’s capital / 
Wpływ polityki rachunkowości na wartość aktywów, zobowiązań i kapi-
tału własnego............................................................................................... 	 116

00_RED.indd   5 2016-10-25   07:18:54



6	 Contents

Maria Nieplowicz, The use of performance-based budget to measure the 
efficiency of public transport in metropolises in Poland / Wykorzystanie 
budżetu zadaniowego do pomiaru efektywności transportu publicznego 
w polskich metropoliach.............................................................................. 	 125

Edward Nowak, Deviation analysis as an instrument of cost control in an 
organization / Analiza odchyleń jako instrument kontroli kosztów przed-
siębiorstwa................................................................................................... 	 140

Marta Nowak, Quantitaive assessment of culture and its usage in accounting / 
Ilościowa ocena kultury i jej zastosowanie w rachunkowości.................... 	 148

Stepan Popina, Olesia Martyniuk, Some aspects of security portfolio  
optimization / Wybrane aspekty optymalizacji portfela papierów warto-
ściowych.................................................................................................. 	 159

Michał Poszwa, Problems of determining the costs in the calculation of tax 
result / Problemy ustalania kosztów w rachunku wyniku podatkowego..... 	 166

Olga Sharapa, Methodological approaches to determining the level of  
transaction costs of sales of agricultural enterprises / Metodyczne podej-
ścia do określenia poziomu kosztów transakcyjnych gospodarstw rolnych	 174

Alfred Szydełko, Anna Warzybok, Risk associated with research and  
development projects and its consequences for the financial accounting 
system / Ryzyko w projektach badawczo-rozwojowych i jego konsekwen-
cje dla rachunkowości finansowej............................................................... 	 181

Marcin Wierzbiński, Performance management in a water and sewerage 
company / Zarządzanie dokonaniami w przedsiębiorstwie wodociągowo-
-kanalizacyjnym........................................................................................... 	 190

00_RED.indd   6 2016-10-25   07:18:54



Preface

This book presents the results of Polish-Ukrainian scientific cooperation. It conta-
ins the papers prepared for the 10th international conference “Quantitative Methods  
in Accounting and Finance”. Accounting and finance face nowadays many challen-
ges. They require both an international and local approach, they need to be conside-
red from the theoretical and practical point of view, and they also encourage general 
and specific analysis.  

Support from quantitative methods is needed in order to discover, implement and 
verify new finance and accounting trends, methods and instruments. The research 
papers which are part of this book present different aspects of accounting and finance 
combined with a quantitative, in particular Econometric, approach. 

Some of the papers focus on methodology of measurement, estimation and 
forecasting of financial phenomena, especially those related to investment processes. 
Others address specific problems of accounting such as accounting solutions 
for different branches, legal issues of accounting, responsibility and reporting.  
An  alternative approach was also undertaken and the roles of a narrative and culture 
in accounting were presented.  

The variety of papers selected for this issue ensures the complexity of the book. 
It provides theoretical as well as empirical material which can be used in further 
research and in business practice, particularly in accounting and finance. We hope 
that the content of the book provides a starting point for scientific discussion and 
practical changes.

Marta Nowak
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Summary: The effectiveness of the marketing policy of agricultural enterprises to some extent 
is determined by the level of transaction costs. These are the costs of organizing and servicing 
various types of its activities, including marketing ones. They affect the price of production, 
sales volumes and competitive position in the market as well as profit. Ignoring the role of 
transaction costs can lead to a deterioration of these indicators in the company and a reduction 
of economic efficiency. Today there is a  trend for higher transaction costs for agricultural 
producers (market seeking, negotiating, contracting, etc.). The task of leadership is to take into 
account transaction costs at the micro level in order to identify additional reserves of efficiency 
of marketing of companies and find the best forms of business practices such as trading on 
the Internet. Elements of transaction costs depend on the direction of the company, its size 
and structure, specialization, types of business entity, the degree of integration with other 
market players, their frequency. According to the last criterion transaction costs are divided 
into single, relatively fixed and semi-variable. Research has established that an important role 
in enhancing the effectiveness of the marketing policy of agricultural enterprises depends on 
lowering transaction costs, based on the technique from data from operational, analytical and 
synthetic accounting. 

Keywords: transaction costs, sales of agricultural enterprises.

Streszczenie: Skuteczność polityki marketingowej przedsiębiorstw rolniczych w  pewnym 
stopniu zależy od poziomu kosztów transakcyjnych. Są to koszty organizacji i obsługi róż-
nych rodzajów działalności, w tym marketingowych. Mają one wpływ na koszty przedsię-
biorstw rolnych, wielkość sprzedaży i ich pozycję konkurencyjną na rynku, jak i wysokość 
zysku. Ignorowanie roli kosztów transakcyjnych może prowadzić do pogorszenia wskaźni-
ków finansowych przedsiębiorstw rolnych i  zmniejszenia ich efektywności ekonomicznej. 
Obecnie istnieje tendencja wzrostowa kosztów transakcyjnych w  przedsiębiorstwach rol-
niczych (poszukiwanie rynku, negocjacje, zawieranie umów). Zadaniem kierownictwa jest 
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uwzględnienie kosztów transakcyjnych w  podejmowaniu decyzji w  celu zidentyfikowania 
dodatkowych rezerw efektywności i znalezienia optymalnej formy sprzedaży produktów, np. 
handel w Internecie. Wysokość kosztów transakcyjnych zależy od specyfiki przedsiębiorstwa, 
jego wielkości i struktury, formy prawnej oraz stopnia integracji z innymi graczami na ryn-
ku oraz częstotliwości zawieranych transakcji. Koszty transakcyjne są dzielone najczęściej 
na koszty pojedynczych transakcji, stałe oraz semi-stałe. Przedstawione w artykule badania 
wskazują na to, że istotną rolę w podnoszeniu efektywności działań marketingowych przed-
siębiorstw rolnych odgrywa ograniczenie kosztów transakcyjnych. 

Słowa kluczowe: koszty transakcyjne, marketing, przedsiębiorstwa rolne. 

1. Introduction 

The effectiveness of managing an agricultural commodity is the main precondition for 
ensuring food independence, the formation of the competitive potential of agricultural 
products in domestic and foreign markets, and resolving social, technological and 
demographic problems in rural areas. The national economy’s depression confronted 
with the country’s aspirations to enhance participation in global economic processes 
actualizes the problem of preventing food crises, which can be caused by a decrease 
in domestic production due to its low efficiency. Increased competition in the 
domestic food market needs to create powerful competitive advantages of domestic 
products over imports’ providers.

The neoclassical approach to the study and interpretation of the formation 
mechanisms and cost minimization, is literally wearing off. The neoclassical theory 
of evolution in spending arrives at institutionalism which began to emerge in the late 
XIX century. The theory of transaction costs started its development in institutionalism.

Among the integrated cost economics has to deal with, there are two types:
–– transformation costs i.e. “production costs”;
–– “transaction costs”.

Transformation costs can be labeled as “production costs” only conditionally, 
because a significant production cost includes transformation and transaction costs. 
Transformation costs are costs that accompany the process of physical change of the 
material, resulting in obtaining a product that has a certain value. These costs include 
not only the cost of processing the material, but also the costs associated with the 
planning and coordinating production process, if it applies to technology rather than 
human relations.

2. Scientific approaches to the interpretation of transaction costs

Transaction costs are costs that ensure the transition of ownership from one hand to 
the other, and the protection of these rights. Unlike transformation costs, transaction 
costs are not associated with the very process of costs creation. They provide 
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176	 Olga Sharapa

transaction. We can say that the transformation costs create good properties which 
are of value to the individual or collective agent of the economy (companies, firms, 
associations) [Tarasenko 2004, рp. 215-219]. 

The first interpretation of transaction costs as an economic category emerged in 
the work of R. Kouz “Nature of the Firm,” considered the founder of the concept. 
According to the author, without the concept of transaction costs it is impossible to 
understand how the economic system cannot be usefully analysed, numerous problems, 
and there is no reason for a particular policy [Kouz 1993].

We reviewed scientific approaches to the definition of “transaction costs” (Table 1).

Table 1. Scientific approaches to the definition of “transaction costs”

№ Author Definition
1 G.B. Кleiner 

[Kleyner 1998]
The cost of adapting the company to ever changing market conditions.

2 N.V. Grishko 
[Grishko]

Costs of establishing and ensuring property rights. Inspection, enforcement, 
protection and measurement - all these elements relate to the problem of 
protection of property rights. If property rights are protected and respected 
the transaction costs are equal to zero. If there is a need to defend or fight 
for ownership, there are transaction costs. If the transaction costs are too 
high, then ownership will never be established and it will never adhere to.

3 V.I. Miloshik
[Miloshik] 

The cost of designing, discussing and insuring conditions of guarantee 
agreements; costs associated with poor adaptation to unforeseen events 
and occurring in violation of agreements mechanism according to the 
circumstances of their implementation; administrative and operating costs 
associated with the use of certain governance structures to address conflict 
situations; costs associated with insurance of exact agreement obligations.

4 R.І. Кapelushnikov
[Kapelyushnikov] 

Spending decisions, plans development and organization of future 
activities, negotiating on their content and conditions when a  business 
relationships are among two or more participants; the cost of changing 
plans, renegotiation of agreements and dispute resolution, if it is dictated 
by the circumstances that have changed; ensure that members adhere to 
agreements reached.

5 S.І. Аrkhierev 
[Arkhiereev] 

Economic costs include implicit costs (expenses), determined by an 
alternative basis, as a set of costs arising from the exchange of property 
rights and the costs intended to reduce these costs.

Source: own elaboration. 

Therefore the transaction costs are extremely diverse. We believe that every 
definition of transaction costs has a right to exist, as the view of transaction costs, the 
view and the position occupied by scientists in their study, largely depend on economic 
theory to which they are exposed.

The effectiveness of marketing policy of agricultural enterprises to some extent 
is determined by the level of transaction costs. These are the costs of organizing and 
servicing various types of its activities, including marketing ones. They affect the price 
of production, sales volumes and competitive position in the market as well as profit. 
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Ignoring the role of transaction costs can lead to a deterioration of these indicators in 
the company and a reduction of economic efficiency. Today there is a trend to higher 
transaction costs for agricultural producers (market seeking, negotiating, contracting, 
etc.). The task of leadership is to take into account transaction costs at the micro level 
in order to identify additional reserves of efficiency of marketing of companies and 
find the best forms of business practices such as trading on the Internet.

Table 2. Type of transaction for marketing of agricultural enterprises products

Elements of 
economic relations 

of agricultural 
enterprises

Transaction costs of servicing activities of agricultural enterprises

Single Relatively fixed Conditionally variable

Production formation of the sales 
department (marketing), 
acquisition of capital 
and circulating assets for 
marketing activities, site 
creation

market research, orders 
portfolio creation, 
marketing, information 
and transport security, 
technical equipment, 
staff training, 
improvement of service 
sales, demonstration 
activities

certification, 
standardization, 
recruitment of qualified 
personnel, participation 
in specialized exhibitions 
and projects, customs 
procedures, restructuring 
sales department of the 
company due to changes 
in market conditions

Relations of joint 
activities

the creation of 
cooperatives, 
associations of 
manufacturers

coordination of 
activities, harmonization 
of interests, membership 
fees

risk-sharing of joint 
activities

Monetary-
settlement 
relations

determining margin 
manufacturer the size 
of the advance payment 
for the products, the 
possibility of providing 
trade credit

coordination of 
activities, harmonization 
of interests, membership 
fees
ongoing payments to 
contractors

the imposition of fines 
and damages recovery 
for non-performance of 
contractual obligations

Contractual 
relations

Contracting liaising with partners; 
advertising

negotiations with 
customers and suppliers; 
entertainment expenses, 
after-sales support

Financial relations  insurance of export 
products

Customer registration 
ensuring

servicing insurance 
contract, calculation 
of insurance, tax 
and customs duties, 
correction of errors

Civil-legal relation creation of the legal 
department, the 
development of standard 
sales contracts legal

legal support prevention 
and exposure of 
facts failure to fulfill 
contractual obligations of 
contractors

settling disputes in court

Source: own elaboration [Sharapa 2015]. 
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Elements of transaction costs depend on the direction of the company, its size and 
structure, specialization, types of business entity, the degree of integration with other 
market players, their frequency. According to the last criterion, transaction costs are 
divided into single, relatively fixed and semi-variable (Тable 2).

According to statistical, financial and tax statements, it is impossible to give an 
objective assessment of the structure and level of transaction costs, so determining their 
quantitative state should provide special technique, which should take into account 
all kinds of relations arising in the implementation of agricultural activity, factors 
influencing the change of transaction costs (volume, specialization, diversification 
and production technology, organization of marketing, seeking of the market for 
products; the possibility of internal logistics; organization of contractual relationships 
with partners, participation in cooperative and associative enterprises, and other 
associations, etc.). 

3. Method of calculating the value of the transaction costs

Maintenance of production relations largely is at the expense of an intellectual work 
solving of the organizational issues by employees and considerable investments. 
Transaction costs of production relations maintenance (ТВВВ) in formalized language 
can be shown by the equation 

	 ,	 (1)

where: ЗЧ − time spent on market research and portfolio formation of orders, man-
hours.; ОП – payment for one man-hour.., грн; ВПК − the costs of qualification 
development of employees in sales department, грн; ВС − the costs of creating 
and maintaining website, UAH; Д − costs of demonstrative activities, UAH; ВМ – 
material costs, UAH.

Transaction costs of establishing a network of company stores, participation 
in cooperatives and associations, coordination of their activities in order to ensure 
optimal allocation of risks, (ТВД), which represent relations of joint activity, can be 
determined by the formula 

	 ,	 (2)

where: ВФМ – costs of establishing a network of company stores, UAH; ВК– costs of 
participation and coordination of the cooperatives and associations, UAH.

Maintenance of monetary settlement relations (ТВГРВ) involves transaction costs 
onto determining margin of production, amount of prepayment for the product, an 
ability to provide trade credit, conducting ongoing payments to contractors, in the event 
of failing contractual obligations the calculation of penalties calculated by the formula 

	 ,	 (3)
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where: ВПТК – time spent on determining the size of payments on commercial credit, 
man-hours.; ВРПО − time spent on determining the amount of prepayment, man-
hours.; ВРО − time spent on the ongoing customers payment servicing, man-hours; 
ВВМ − time spent on determining margin of production, man-hours.; ВШС – time spent 
on determining the penalties, man-hours.

Transaction costs on conclusion of contracts (ТВУК) can be determined as:

	 ,	 (4)

where: ЗЧ – time spent on conclusion of contract, man-hours; ВР – costs of 
advertisement, UAH; ВП – representative costs, UAH; ВМ – material costs, UAH; 
ВС − the costs of creating and maintaining a website, UAH.

Transactions regarding maintenance of financial relations (ТВФВ), depend on the 
volume of goods exports, that are subject to insurance, can be calculated by the formula 

	 ,	 (5)

where: ЗЧСО – time spent on processing conducting operations of insurance man-
hours.; ЗЧПО – time spent on tax accounting, man-hours.

Civil legal relations are characterized by a significant increase in transaction costs 
in the event of disputes and the use of judicial procedures.

Transaction costs maintenance of civil relations (ТВЦПВ) calculated by the formula 

	 ,	 (6)

where: ВТД − the cost of developing standard sale contracts, man-hours; ВСП – the 
cost of judicial procedures, UAH; ВНП – the cost of partner management, UAH.

Transaction costs (ТВЗД) can be shown as:

	 ,	 (7)

where: УК − the costs of development and contracting, UAH; П – marketing team 
labor costs, UAH; СП – costs of product certification, UAH; К – cooperative 
membership fees, UAH; Р – advertisement costs, UAH.

Transaction costs of the company for each activity type can be defined as the sum 
of its single, relatively fixed and conditionally variable costs to the corresponding 
activity. Accordingly, general transaction costs of agricultural enterprises maintenance 
are calculated as the sum of costs for all activities. 

Thus, the transaction costs of marketing activity for agricultural enterprises 
(∑ТВСГП) can be determined by the formula 

	 ,	 (8)
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Accordingly, effectiveness of the transaction costs for the current year to build 
a time series determined by the formula

	 .	 (9)

Any company, including agricultural, conducts its sales activities in order to 
reimburse the cost and obtain the profit needed for future development. To achieve 
this, companies set limits of trade margin (margin), seeking its optimal size, taking 
into account production costs, competitors prices for the goods-analogues, population 
purchase capacity and market capacity.

4. Conclusions 

In improving the agricultural enterprises’ effectiveness in marketing policy, a very 
important role is played by the reduction of transaction costs. In order to determine 
those costs, a method was developed based on data from operational, analytical and 
synthetic accounting.
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