
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: Investment Property (hereinafter called ІР) are real estate objects, which are used 
to earn profit from leasing out or capital gain. The relevant estimation of IP is important 
because it allows a higher quality of representing information of the financial reporting in 
relation to fixed assets, structures of assets and value of an enterprise as a whole, and also 
gives more exact information for the analysis of efficiency of the use of IP. The status of IP is 
considered in the first part of the article, along with a description of the objects which can be 
included in IP, and also an analysis of statistical data, in relation to the share of the investment 
real estate in the asset structure of enterprises of different types of activity. Furthermore, the 
models of estimation of IP are considered in accordance with IAS 40 “Investment Property” – 
by fair value and by historical cost, complemented with their comparative description, and 
conclusions are made in relation to the expedience of the application of these models in 
certain economic conditions.

Keywords: Investment Property, estimation, fair value, historical cost.

Streszczenie: Nieruchomości inwestycyjne (zwane dalej ІР) to obiekty, które są wyko-
rzystywane do osiągania dochodów z wynajmu lub dochodów kapitałowych. Odpowied-
nie oszacowanie wartości IP jest istotne, ponieważ umożliwia uzyskanie wyższej jakości 
i  warygodności informacji prezentowanych w  sprawozdaniach finansowych. Status IP 
został zdefiniowany w jednym z punktów artykułu wraz z opisem obiektów, które mogą 
być zawarte w IP, a także analizą danych statystycznych w związku z udziałem nierucho-
mości inwestycyjnych w strukturze aktywów zakładów o różnych rodzajach działalności. 
Zastosowane modele szacowania wartości IP są zgodne z MSR 40 „Nieruchomości inwe-
stycyjne”.

Słowa kluczowe: nieruchomości inwestycyjne, ocena, wartość godziwa, koszt historyczny. 
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Valuation models of investment property	 93

1.	Introduction 

Investing money in property has always been an important and relevant aspect of 
entrepreneurship, because such operations can bring both a  significant profit and 
a  loss. Obviously, the higher the value of investment property (IP) the higher the 
value of assets as a whole. At the same time the real value of IP is constantly changing 
both under the influence of inflation factor and general market conditions. Therefore, 
such objects need not only a one-time estimation, but a periodic adjustment of this 
estimation. 

In accounting, the issues related to investment property are subject to IAS 40, but 
for enterprises in Ukraine, which, according to the national law should not use IAS 40 
but П(С)БО 32 «Investment Property». According to IAS 40 Investment Property – 
this is property (land or a building, or part of a building or both), held (by the owner 
or the lessee under a finance lease) to earn rentals or for capital appreciation or both. 
IP is not applied for use in production, supply of goods, etc. and is not for sale [1]. 
Similary, this subject is presented in П(С)БО 32. 

Examples of investing property:
–– land held for long-term capital appreciation,
–– land held for a currently underlined future use,
–– building leased out under an operating lease,
–– property that is being constructed or developed for future use as investment 

property.

2. Status of IP

According to the State Statistics Service, Real Estate occupies a significant part of all 
fixed assets: the percentage of residential and non-residential buildings, engineering 
structures and land in fixed assets was: in 2010 − 58.0%, in 2011 − 58.0%, in 2012 
− 55.1%, in 2013 − 55.8%, and for the 1st half of 2014 − 53.9% [State Statistics 
Service]. Taking into consideration the pattern of utilization, part of these fixed 
assets can be recognized as IP. Having reviewed the structure of fixed assets of the 
Ukrainian enterprises in 2014 (Table 1), we see that the IP share in the total value 
of fixed assets is insignificant, but there is a  tendency to grow. Also, we see the 
differentiation depending on types of activity − the most significant is the share of 
investment property for activity concerning the operations with real estate, which  
is logical.

Sometimes it is difficult to assign a particular object to IP despite the ease of 
identifying it. Thus, if land and the assets on it are usually presented separately, in 
some cases a building will be considered as an integral part of the relevant piece of 
land – and therefore will be considered as IP (for example, a playground, etc.). At this 
point, it is necessary to estimate whether these objects are subject to amortization.
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Table 1. Share of investment property in the structure of assets depending on types of activity 

Types of activity 

Non-current assets –
Total

Including investment 
property

Share І in the assets 
structure

on 01.01. 
2014

on 31.12. 
2014

on 01.01. 
2014

on 31.12 
2014

on 01.01. 
2014

on 31.12 
2014

Total 2,422,073.5 2,717,620.4 32,754.8 45,339.5 1.35% 1.67%
Agriculture, forestry 
and fishing industries 108,796.4 123,008.8 14.4 14.9 0.01% 0.01%

Manufacturing industry 953,182.5 1,068,053.3 2,983.7 2,621.9 0.31% 0.25%
Building industry 87,057.5 95,954.5 371.0 2,416.0 0.43% 2.52%
Wholesale and retail 
trade; transport repair 189,336.2 202,201.2 1,453.8 2,001.2 0.77% 0.99%

Transport warehousing, 
post 230,524.5 234,921.7 584.2 607.3 0.25% 0.26%

Temporary 
accommodation and 
catering

18,632.4 19,211.0 134.1 156.6 0.72% 0.82%

Information and 
telecommunications 48,256.5 47,588.2 11.6 1.9 0.02% 0.00%

Financial and insurance 
activity 85,785.5 102,372.9 680.7 2,361.9 0.79% 2.31%

Real estate operations 280,013.0 290,723.2 25,178.6 33,787.0 8.99% 11.62%
Professional, scientific 
and engineering activity 215,471.1 332,516.8 344.0 359.6 0.16% 0.11%

Activity in 
administrative and 
supportive servicing

170,540.4 164,566.6 984.8 995.0 0.58% 0.60%

Education 1,561.6 1,670.9 0.0 0.0 0.00% 0.00%
Health and social 
support 6,634.7 7,086.9 2.2 0.5 0.03% 0.01%

Art, sport, etc. 23,526.9 24,948.0 11.7 11.2 0.05% 0.04%
Provision of other 
services 2,754.3 2,796.4 0.0 4.5 0.00% 0.16%

Source: State Statistics Service.

Another controversial issue concerning the assignment of the object to a category 
of inventories comes up, because in some cases it is difficult to differentiate the real 
estate object intended to be sold in the ordinary course of business (inventories) 
from the real estate object that is held to get income from capital gain (IP). To the 
experts’ mind [1], the model for the business building, which represents the entity’s 
expectations concerning the use of the real estate object, is the main criterion to 
classify the given real estate object. In other words, the entity which trades the real 
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estate objects will classify its objects as inventories, if it intends to sell these objects 
within the framework of its regular operating cycle. However, if the purpose of land 
is not defined, then it is classified as IP.

Objects, of which the construction is completed and which are held for sale in the 
ordinary operating cycle are classified as inventories. But, if there is the plan to hold 
this object and lease it out, then the company should consider the reclassification of 
that object to the category of IP.

Objects of dual purpose are worthy of special consideration – objects which are 
partially used in economic activity (as capital assets) and partially – as IP. For instance, 
a hotel will be accounted as capital assets in the part of hotel rooms, restaurant and 
others, but office building and certain premises of retailing should be related to IP.

In particular cases, the solution of the issue concerning the significance of 
additional services provided by a lessor is the key factor in the assigning of objects 
to IP. The standard contains two examples of real estate objects in relation to which 
the additional services are provided: 
–– a  hotel managed by the owner is not the object of IP, because the provided 

additional services are a significant constituent of the whole contract;
–– an office building where the owner provides the security services – is IP, because 

these additional services, as a rule, are an insignificant part of the whole contract.
As understood from the standard 40, the issue concerning the relation of the object 

to IP requires professional estimation. Consequently, the entity should develop the 
criteria which will be consistently applied while solving these issues.

3. Historical cost

Initially the IP object is estimated at actual value except in the following cases:
1)  if there is a state subsidy;
2)  removal of assets into other category in the report about the financial state 

(balance sheet);
3)  buying in the result of business incorporation or associated with payments 

based on shares;
The historical cost of IP objects includes the expenses related to the contract 

signing and expenses directly related with the preparation of the object for the intended 
use. The principles to include these costs are similar to the principles of inclusion 
to the historical cost of the objects of fixed assets. In some cases, it is not always 
possible to determine the buying cost and historical cost of the IP object identically. 

Example 1. At the beginning of the year the entity buys an asset (building) to lease 
out, pays its cost according to a contract − 100 USD. But in view of the peculiarities 
which are associated with the registration of property rights, that agreement is approved 
only in the middle of the year. In fact, the change of control of that building (receiving 
ownership) takes place at the end of the year. But the entity has already earned revenue 
from the lease for half a year − in the amount of 15 USD. Therefore, we can assume 
that the value of IP recognized in the middle of the year will be 100 − 15 = 85 (USD).
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4. Subsequent cost

Valuation model at fair value 
After initial recognition, the entity chooses and confirms in its accounting policy 

either of the following IP accounting models:
1)  at fair value model; 
2)  at cost model (according to П(С)БО 32 – cost model less accumulated 

depreciation and less accumulated impairment losses. 
The entity should develop an accounting policy concerning the estimation of 

IP after its initial recognition. It should be understood that the IP estimation at fair 
value means its constant updating on every balance sheet date. If the entity decided to 
estimate one object at fair value, then all the others should be estimated at fair value too.

In accordance with IAS 40, fair value is the amount for which an asset could be 
exchanged between knowledgeable, willing parties in an arm’s length transaction. 
The notion of fair value is also developed in IFRS 13, which provides the following 
definition: fair value estimates the price at which an orderly transaction to sell 
the asset or to transfer the liability would take place between market participants 
at the measurement date under current market conditions (i.e. an exit price at the 
measurement date from the perspective of a market participant that holds the asset 
or owes the liability).

According to IFRS 13 the following approaches to estimate fair value are 
considered:

Market approach uses prices and other relevant information generated by market 
transactions involving identical or comparable (similar) assets, liabilities, or a group 
of assets and liabilities (e.g. a business).

Cost approach reflects the amount that would be required currently to replace 
the service capacity of an asset (current replacement cost).

Income approach converts future amounts (cash flows or income and expenses) 
to a single current (discounted) amount, reflecting current market expectations about 
those future amounts.

Consequently, the criterion of fair value is current market prices that are on 
an active market for similar real properties in the same area and of a similar state, 
under similar lease conditions or other contracts for the balance date, adjusted with 
consideration of the expenditures for the transactions. If there is no active market, 
the determination of IP fair value is done according to additional information. If there 
is no information about the IP market prices, its fair value will be determined by the 
present value of net cash flows from the asset.

Costs incurred during the purchase of IP are included in the historical cost of this 
object, but later, when determining the fair value of the object, the estimated sum 
of expenditures for its selling is not deducted. Consider the example of buying and 
estimation of IP object at fair value.
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Example 2. The entity buys IP at the cost of 500 USD and acquisition costs are 
10 USD. That object is entered in the books at the historical cost – 510 USD. At the 
end of the reporting period, the market conditions have not changed and the cost of 
the object remains constant − 500 USD. Consequently, expenses for buying of the 
object belong to losses − 10 USD and are registered in the report about the financial 
results. If the fair value at the end of the period was 600 USD, the financial result as 
a profit will be 90 USD, i.e. 600 USD-510 USD.

International Standards recommend hiring the company valuers for estimation 
but this is not obligatory. These services are necessary if the IP share in the assets 
structure is considerable, if there is difficulty to substantiate the estimation on its own 
or there are price changes on the market.

One more approach is the estimation of fair value using the method of discounted 
cash flows. This is appropriate when there is a lack of available information on the 
active market of similar objects in similar regions, as well as when future cash flows 
can be more or less predictable.

5. Cost model

After initial recognition, the IP is accounted in accordance with the cost model as set 
out in IAS 16 Property, Plant and Equipment – cost less accumulated depreciation 
and less accumulated impairment losses [IAS 40.56]. However, these objects will 
continue to be classified in the report of financial status as investment property. 

Under this estimation model the entity should also disclose information about the 
fair value of these objects in the same manner as when using the fair value model. If 
the property object that is accounted for at fair value is classified in the category of 
assets held for sale, then it is estimated in accordance with the requirements of IFRS 
5 from the date of achieving the criteria for a specified classification. In particular, 
this asset is not depreciated.

When there is a need to estimate the IP object at historical cost, the entity continues 
to represent all other IP objects at fair value. Although the model can be used for cost 
accounting in relation to one aspect of IP, taking into account all the other properties 
this should be carried out by following the fair value model. Despite the fact that the 
cost model can be is used for one IP object, the accounting of all the other property 
should be carried out with the help of the fair value model.

Example 3. The company owns a building estimated in order to form the financial 
reporting of IAS as the IP object. Accounting for investment property is carried out 
at fair value. A decision to buy a new building for further leasing out was made. 
The acquirable building is located in an area where at the time of buying there was 
no active real estate market. Consequently, the entity decides to recognize the new 
IP object at historical cost - provided that the accounting of other IP object remains 
the same.
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6. Conclusions

IP is an important constituent of the assets of many entities, especially for those 
entities which are engaged in operations with real property, assuming that the share 
of this asset in the real estate structure has been increasing in recent years.

IAS 40 would rather estimate the IP objects at the fair value. This estimation 
model is described and explained in more detail, as well as various situations and 
peculiarities of estimation at fair value are developed. IFRS 13 is also concerned with 
estimation at fair value, which develops three approaches to estimation at fair value: 
market, cost and income approaches. 

As to the cost estimation model, it is recommended to use it mainly in cases when 
there are difficulties with the estimation at fair value. 

To estimate IP at fair value is more complicated and there is a risk of false estimation. 
However, under inflation, permanent changes in exchange rates, and as a consequence 
change of market conjuncture, the remaining value of IP can significantly differ from 
its real market value, generally it is lower. This leads to the incorrect representation 
of the assets’ amount, lowering their cost and the incorrect estimation of the financial 
situation. That it is why in a volatile economic environment the use of the fair value 
model makes more economic sense. 
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