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The issues of correct evaluation  

of economic growth 

 
I. Serova 

 
The formation of a correct information base in the research on economic growth has been studied. Typical 

situations have been pointed out where the process of data collection and primary processing, provided the accuracy 

and comparability requirements are met, is the basis for reliable information. There has been stated a need for prior 

examination of the complex structure of a system, such as the economy of a state with a view to achieving its qualitative 

homogeneity. It has been shown that if the problem of data homogeneity is a prerequisite for correct analysis, the 

structure of a specific system determines the choice of the method of its typology. The relationship between the 

combination type and approaches to determining their homogeneity has been presented. The necessity for the use of the 

measurement system, depending on the source of information and the current trends for an adequate choice of data 

analysis methods has been shown. The list of factors affecting the accuracy of economic measurement has been 

determined. Based on the fact that the index is a quantitative and qualitative generalizing characteristics of any 

population property in a particular place and time, the interrelation of the characteristics of economic indicators has been 

considered in accordance with the causes and sources of accidental errors. The accuracy of the indicator measurement 

over a long period of time has been proved to be determined by the uniformity of the development periods. According to 

the author the inconsistency between the official figures may be caused by different calculation for the different forms 

of presentation. The dependence of the common problems of price and output measurement on the signs of their 

occasioning has been presented. Indices as a standard method of economic dynamics analysis have been studied 

and interrelation of selecting a comparison base and similar intervals of analysis of indices has been shown. The 

possibility of using linked indices in the analysis of economic dynamics has been examined.  

 
Keywords: economic growth, population homogeneity, typology of data, performance indicator, measurement 

error, index analysis. 

 

 

Питання коректності оцінювання економічного зростання 
 

Сєрова І. А. 
 

Розглянуто питання формування коректного інформаційного базису в дослідженні  економічного зро-

стання. Виокремлено типові ситуації, коли процес збирання даних та їхнього первинного опрацювання за умов 

дотримання вимог точності й зіставлення є базою щодо отримання достовірної інформації. Констатована 

необхідність у першочерговому розгляді структури складної системи, якою є економіка держави, із метою 

досягнення її якісної однорідності. Показано, що якщо проблема однорідності даних є необхідною умовою 

коректного їхнього аналізу, то структура конкретної системи визначає вибір способу їхньої типології. 

Подано взаємозв'язок типу сукупності та підходів до визначення їхньої однорідності. Показано необхідність 

у використанні системи вимірювань, залежно від вихідного інформаційного матеріалу й наявних тенденцій, 

задля адекватного вибору методів аналізу даних. Визначено перелік факторів, що впливають на точність 

економічних вимірювань. Виходячи з того, що показник є кількісно-якісною узагальнювальною характеристи-

кою будь-якої властивості сукупності в умовах певного місця й часу, розглянуто взаємозв'язок характе-

ристик економічних показників, відповідно до причин та джерел виникнення випадкових похибок. Підкреслено, 

що точність вимірювання показників за довгий період часу визначено однорідністю періодів розвитку. Показано, 

що неузгодженість поміж офіційними показниками може бути спричинено їхнім різним розрахунком для різних 
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форм подання. Наведено залежність загальних проблем вимірювання цін та обсягу виробництва від ознак, 

що їх обумовлюють. Розглянуто індекси як стандартний прийом аналізу економічної динаміки й показано 

взаємозв'язок вибору бази порівняння та однорідних інтервалів аналізу показників. Розглянуто можливість 

використання зчеплених індексів в аналізі економічної динаміки. 

 
Ключові слова: економічне зростання, однорідність сукупності, типологія даних, оцінний показник, 

похибка вимірювання, індексний аналіз. 

 

 

Вопросы корректности оценки экономического роста 

 
Серова И. А. 

 
Рассмотрены вопросы формирования корректного информационного базиса в исследовании экономи-

ческого роста. Выделены типичные ситуации, когда процесс сбора данных и их первичной обработки 

при условии соблюдения требований точности и сопоставимости является базой для получения досто-

верной информации. Констатирована необходимость первоочередного рассмотрения структуры сложной 

системы, которой является экономика государства, с целью достижения ее качественной однородности. 

Показано, что если проблема однородности данных является необходимым условием корректного их ана-

лиза, то структура конкретной системы определяет выбор способа их типологии. Представлена взаимо-

связь типа совокупности и подходов к определению их однородности. Показана необходимость исполь-

зования системы измерений в зависимости от исходного информационного материала и существующих 

тенденций для адекватного выбора методов анализа данных. Определен перечень факторов, влияющих 

на точность экономических измерений. Исходя из того, что показатель является количественно-качествен-

ной обобщающей характеристикой какого-либо свойства совокупности в условиях конкретного места 

и времени, рассмотрена взаимосвязь характеристик экономических показателей в соответствии с причи-

нами и источниками возникновения случайных погрешностей. Подчеркивается, что точность измерения 

показателей за длительный период времени определяется однородностью периодов развития. Показано, 

что несогласованность между официальными показателями может быть вызвана их разным расчетом 

для разных форм представления. Представлена зависимость общих проблем измерения цен и объема про-

изводства от признаков их обуславливающих. Рассмотрены индексы как стандартный прием анализа 

экономической динамики и показана взаимосвязь выбора базы сравнения и однородных интервалов анализа пока-

зателей. Рассмотрена возможность использования сцепленных индексов в анализе экономической динамики. 

 
Ключевые слова: экономический рост, однородность совокупности, типология данных, оценочный 

показатель, погрешность измерения, индексный анализ. 

 

 
In a market economy, its development is con-

nected with economic growth and macroeconomic 

instability. Economic growth determines the produc-

tion capacity of the economy and helps solve the prob-

lem of limited resources. Macroeconomic instability is 

most often manifested in the cyclical fluctuations of 

the national product value, employment and price 

level. 

Considering the cyclical nature of the economy 

as a form of social production nonuniformity, the issue 

of adequate assessment of current trends in the devel-

opment of national economy is topical. 

The fundamentals of the theory of economic 

growth have been studied by A. Smith, J. Schumpeter. 

The fundamentals include the models of R. Solow, as 

well as the study of the economic development pro-

cesses by R. Lucas, P. Romer, and J. Stiglitz. A contri-

bution to the growth theory has also been made by 

S. Kuznets, F. Braudel, T. Schultz, G. Becker, N. Kond-

ratyev and other scientists 

Modern problems of the analysis of macroeco-

nomic dynamics, the measurement of economic growth 

have been investigated by I. M. Tenyakov, V. A. Besso-

nov, K. S. Aynabek, A. I. Orlov and others [1 – 4].  

But, rightly focusing on the models which help 

to explore the conditions for achieving the equilibrium 

rate of economic growth and develop a long-term eco-

nomic policy; the use of production functions which 

have the property of constant returns of scale; the 

layout of the list of performance indicators, the research-

ers pay insufficient attention to the correspondence 

between the collection process, the primary data pro-

cessing and the economic content of the problem 

researched. 

The validity of the analytical output depends on 

what you are looking for. 

Therefore, the clarity of understanding of such 

points as: 

what information must be collected, and what 

sources should be used for this purpose; 
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whether the information collected is consistent 

with the economic substance of the problem re-

searched; 

what method of data measurement makes it pos-

sible to generate a performance evaluation system 

correct for the given situation determines the list of the 

basic tasks in conducting economic research and 

affects its results. 

The emergence of new economic entities, their 

qualitative heterogeneity, the growing influence of envir-

onmental factors, as well as the impropriety of man-

agerial decision-making, both in the assessment of cur-

rent trends and forecasting future development requires 

correct ordering of information and determination of the 

level of its homogeneity. 

A necessary and sufficient condition for working 

with data sets is their accuracy and comparability. 

The purpose of the research is to identify a list of 

the main problems when working with data sets that 

affect the formation of the general scheme of the eco-

nomic growth study. 

The initial stage of analytical work is the 

formation of a statistical population as the object of 

study in accordance with the issue under consid-

eration. 

Based on the above conditions of the declared 

accuracy and comparability of information in the cre-

ation of economic development programs, such total-

ity must necessarily take into account the nature of 

the relationship of shadow economy and official 

output. 

The shadow economy reflects the operation of 

market mechanisms, while the latter determines the 

overall dynamics of the structural changes necessary 

for economy diversification. 

Therefore, a relatively precise determination of 

the scope of the shadow economy in the macroeco-

nomic characteristics of country's development will 

make it possible to reflect both the future reserves of 

the economic growth, and the limitations on using 

them. 

The special nature of such a complex object as 

the economy of any country is not confined to the pecu-

liarities of its constituent elements. 

The integrity of the system determines the na-

ture of connections and relationships between its 

elements. 

If the system elements have the same general 

properties and the identified patterns are reflected in all 

the elements, then such a system is considered to be 

qualitatively homogeneous. 

Within the quality uniformity there is always a 

quantitative heterogeneity, the variations of signs that 

change individual properties. 

Solving these problems of homogeneity is a pre-

requisite for the correct analysis but the choice of 

method is determined by the structure of a particular 

system. 

Typology focuses on the reflection of the system 

structure, identification of patterns that allow a re-

searcher to anticipate unknown situations. 

Typology is based on the identification of simi-

larities and differences between the studied objects 

and search of reliable ways to reflect them (Fig. 1) [5]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total Variation 

• grouping is caused by individual 

differences in sign values; 

• grouping reflects the variation of 

the units which are located at 

certain intervals 

Characteristics 

Properties 

Homogeneity as a quality  

aspect 

Homogeneity as a quantitative 

aspect 

• the population is not 

homogeneous; 

• systematization of phenomena 

of the same kind 

Essence 

Splitting the total population into 

homogeneous types on the basis 

of a preliminary qualitative 

analysis 

Combining population units into 

homogeneous groups based on 

similarities and differences where 

within-group differences are less 

significant 

Stationary 

Many units of the same class, 

in which the number and 

structure based on the sign 

forming the population do not 

Stable 

The number changes in the 

framework of the well-known 

law, the structure does not 

substantially change in time 

Unstable 

The number and structure of the 

population units based on the 

forming sign substantially 

changes with time 

Approaches to determining data homogeneity 
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Fig. 1. The relationship of the population type and approaches to determining their homogeneity 

 

Thus, data typology determines the correctness 

of the subsequent analysis [6]. 

An integral part of the data analysis methods 

that provide for obtaining reliable conclusions is the 

measurement theory. 

In modern analytical practice, the use of modern 

data mining algorithms is possible only after determin-

ing the types of measurement scales of the variables 

studied. 

The scale type is determined by a valid transform-

ation which keeps the relationship between elements of 

the system invariable. 

Figuring out the type of scales is necessary for 

an adequate choice of the data analysis methods. 

Specifics of economic measurement is the pres-

ence of a large number of heterogeneous data. 

Their quantitative certainty is voluminous and 

structural. 

While volumetric characteristics determine the 

scale of a phenomenon, the structural ones define the 

hierarchy and organization. 

In economics, it is impossible to carry out meas-

urements with a split hair accuracy. 

The accuracy of economic measurements is 

related to: 

• the definition of the economic value; 

• the formation of a system of theoretical prin-

ciples justifying the concept of accuracy; 

• the definition of an indicator; 

• basing selection of scales; 

• taking into account the rules of formation of the 

system of indicators; 

• the definition of methods eliminating meas-

urement errors; 

• the development of the rules of aggregation of 

indicators; 

• comparison of indicator terms; 

• the development of measurement rules. 

The database for economic research includes 

official statistics and accounting data. 

While economic theory makes it possible to 

trace a connection between the signs and indicators, 

statistics and accounting determine the choice of 

indicators to assess results. 

Each component performs a specific analysis 

and evaluation function, reflects the economic rela-

tions, i.e. characterizes a certain property of an object, 

a process or a system. 

Characteristics of economic indicators in ac-

cordance with the causes and sources of occurrence 

of random errors have the following relationship 

(Fig. 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. The characteristics of economic indicators 

 

Calculations  
and measurements 

Instability of different 
processes 

Errors in calculation methods 

and mathematical models. 

Errors of indirect 

measurements. 

Calculation errors 

Errors  
in the technical 

parameters 

Reflecting the impact  

of the main factors  

and stability  

as secondary factors 

The reaction  

to changes (errors  

of initial data) 

The guarantee  

of the accuracy  

of the results obtained 

in the permissible 

limits 

Sensitivity Stability 

Reliability 

Accuracy 
Approaching  

the results of calculation 

to the actual value  

of the test indicator  

Causes and the sources of random errors 
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Thus, the measurement is complete when 

measurement results and the estimation of its error are 

found with maximum precision. 

Characteristics of economic indicators will be 

more accurate if we define the quality of measurements 

in similar periods of development. 

A qualitative leap in the dynamics of the process 

which leads to a change in pattern is preceded by its 

continuous quantitative change. 

Therefore, when studying the changes in esti-

mates made over a long period of time it is necessary 

to determine the uniform intervals. 

Determination of homogenous periods of devel-

opment is the goal of periodization.  

From a theoretical point of view, if the change is 

subject to a number of levels of the same distribution 

law, the homogeneity of the development period can be 

assumed. 

From a practical point of view it is better to 

consider a uniform time period corresponding to one of 

the following situations: 

1. 
1i jt tY Y C  – equality of levels of time series; 

2. 
2i jt tY Y C  – equality of absolute in-

creases, i.e. a constant rate of changes of the series 

levels; 

3. 
3i jt tY Y C  – equality of the second 

absolute differences, i.e. constantly faster or slower 

changing of the series levels; 

4. 4
i

j

t

t

Y
C

Y
 – equality of continued growth, 

where, 
it , 

jt  are time moments or intervals; 

i i jt t tY Y Y  is the chain absolute growth; 

1 1 2
( ) ( )

i i i i it t t t tY Y Y Y Y  is the second 

difference level of time series. 

Periodization provides important information about 

the process and ensures its adequate use for analysis 

of multivariate statistics methods. 

Thus, based on the logic of judgment relation-

ship, the necessary conditions for the implementation 

of a correct assessment of economic growth include: 

• fullness of the frame population based on the 

study of the problem; 

• selection of the data typology based on the 

particular set of structures; 

• selection of the measurement scale for allow-

able changes; 

• analysis of the causes and sources of random 

errors; 

• selection of homogeneous periods in the devel-

opment of the phenomenon under study. 

The sufficient condition is the selection of effec-

tive tools for the analysis and assessment of economic 

growth. 

The concept of economic development is based 

on the analysis of a small number of indicators. The 

problems of construction and interpretation of these 

indicators may significantly affect both the result of the 

study and decision making. 

The basic indicator of economic growth is gross 

domestic product per capita [1]. 

Let us consider the options for calculating this 

indicator, which is of interest from the standpoint of 

consistency of research objectives and methods for 

achieving them. 

Table 1 

 
The ways of calculating the GDP per capita, thousands of UAH 

 

Indicator 

Numerical 

values  

of the indicator 

The ways of calculating the GDP per capita 

Artificially increased 

macroeconomic indicator 

Real poor state 

of economy 

Official 

calculations 

The GDP, 

mln UAH 

current prices 201.9 current prices / resident 

population 

 

4.186 

base prices / ac-

tual population 

 

2.349 

current prices / ac-

tual population 

 

4.167 

base prices 113.8 

Population, 

mln 

actual 48.475 

resident 48.241 

 
The correct determination of the GDP per 

capita is rather difficult because there are different 

numerical values of the same indicator in the official 

statistics. Census is calculation of the entire set of 

measurements taken from the whole population. 

The first Ukrainian census was carried out on 

December 5, 2001, so this information was used for 

comparison. 

The method of calculating the indicator is adjust-

ed for the purpose of the study. 

In Ukraine the population figures are determined 

on January 1 of the current year, that is, at a specific 

point of time, but the GDP is defined for the whole 

current year, that is for a period of time. 

So, the researchers took into account the eco-

nomic concept of the indicator, but did not take into 

account the method of data collection. 



Åêîíîì³êà ï³äïðèºìñòâà òà óïðàâë³ííÿ âèðîáíèöòâîì 

 

 

6 
The indicators must be measured with the same 

method.  

In order to obtain the correct economic indica-

tors its numerator and denominator must be calculated 

according to the same rules. 

That is, the average annual resident population 

must be calculated for the correct determination of the 

GDP per capita. 

The presence of calculation inconsistencies of 

the indicator numerator and denominator based on the 

time factor disfigures the accuracy and impeaches the 

possibility of further comparison. 

Since the theoretical basis of macroeconomic 

dynamics analysis is inflation and change in output it is 

expedient to systematize the general problems of mea-

suring price and volume of production in accordance 

with their conditioning signs (Table 2). 

 
Table 2 

 
The general scheme of the relationship of measurement problems and signs causing them 

 

The problem of the price dynamics 

measurement 
Sign classification 

The problem of measuring the dynamics 

of production 

High inflation.  

Significant change in the quality of 

goods and services. 

Interchangeability of outlets partici-

pating in the survey of prices 

Basic factors of influence 

Large-scale structural changes. 

Incomparability of goods (services) – re-

presentatives. 

Typical goods (services) – represen-

tatives for the cost structure 

Long-term comparison Area of concentration Short-term comparison 

Considerable incomparable variability  Variability Negligible volatility 

Running observation. 

Sampling Registration concept 

Running observation.  

Sampling. 

Study of the main mass data 

Possibility of systematic increase of 

prices 
Scale of measurement 

Possibility of systematic decline of pro-

duction  

Average indicator 

Indices 
Indicator type 

Specific weight of physical indicators. 

Index method  

Substantial  Impact on performance Not always essential  
 

The above systematization makes it possible to 

take into account, at the initial stage of the economic 

dynamics analysis, the time change in proportions 

between the prices and the volume of production of 

goods and services. 

The standard totals for analyzing economic 

dynamics are indices [7; 8]. 

The correct taking into account of the impact of 

individual indices on the formation of a composite index 

derived by their aggregation allows a researcher to find 

out due to what goods-representatives and to what 

extent a change in the economic processes takes place. 

In analytical practice, a standard requirement for 

the composite indices of prices and quantities is the 

requirement of conformity of the product to cost index. 

To reach this conformity the method of con-

structing price indices and the quantities should be 

agreed in terms of the initial data, consumer baskets, 

weights and the index formulae. 

The error magnitude allows for making a conclu-

sion about the accuracy of indices. 

Since one of the problems of the correct oper-

ation with data is the choice of the comparison base 

and selection of homogeneous intervals of the indicator 

analysis with the formed index available any period 

covered by it may be taken as a base. 

Besides, it is necessary to take into account 

such important points as: 

• the index database must be the same as: 

1) the weight base;  

2) the last weight base in the case when the 

index is a joined time series and has a weight basis; 

• the index base should not be too far from the 

current period; 

• the selected period should be without any 

drastic price changes. 

However, the variation of the summary index 

values usually increases with the time interval between 

the compared periods. 

On the basis of these indices it is not possible to 

compare two situations for which a plurality of typical 

representatives is significantly different. 

The weights of the current period may differ from 

the proportions corresponding to the weight base, and 

the weight base approach for the current period can 
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lead to a deterioration of the representativeness of the 

respective periods of the index time series. 

In this situation it is necessary to adjust the 

composition of the product basket over time. 

In order to reduce the impact of the choice of the 

index formula on the result of comparison, it is advis-

able to use concatenated indices. 

Concatenating allows the researcher to con-

struct a composite index with a weight close to the 

base of each level of the time series. 

If the value of the composite price indices and 

the quantity depends on the information at the end of 

the interval comparison, then the index is characterized 

by dependence of their values on the path. 

Thus, the lack of a clear understanding of the 

economic essence of the phenomenon under study, as 

well as the composition and characteristics of the for-

mation of the structure of the studied population, the 

improper use of the measurement system and the sub-

sequent selection of the list of performance indicators 

make the economy partially unobservable. 

The considered sequence of necessary and 

sufficient conditions for the correct assessment of eco-

nomic growth makes it possible to: 

• reduce the level of error in the formation of the 

original data set; 

• establish a system of performance indicators 

that will reflect the real situation more adequately; 

• choose the method of analytical evaluation of 

specific tasks based on the purpose of the study and 

requests of information consumers. 
 

____________ 
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