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Серова И. А. Международные индексы:  
вопросы измерения и использования

Статья посвящена вопросам корректности построения междуна-
родных индексов и возможности их использования в аналитической 
практике. Отслежена взаимосвязь понятий: оценка точности ис-
ходной информации – оценка накопления ошибок при ее обработке – 
оценка точности полученных количественных оценок на основе ана-
лиза базовых достоинств и недостатков международных индексов. 
Сделан акцент на шкалировании как методе, позволяющем объеди-
нить общие принципы математического анализа и специфические 
приемы сбора данных. Определена целесообразность подбора мето-
да преобразования данных при переходе от шкалы порядка к шкале 
интервалов, что является необходимым условием возможной сопо-
ставимости рейтинговых позиций при наличии различных целей ис-
следования и массивов собранных данных. Рассмотрена взаимосвязь 
методов типологии данных как основы их первичной систематиза-
ции. Использован метод перекрестной кластеризации для определе-
ния возможности сопоставления международных индексов с учетом 
общей характеристики кластера и динамики изменения в преде-
лах кластера. Затронуты вопросы корректности агрегированных 
оценок. Подтверждена ошибочность выявления закономерности 
динамики при невыполнении условия, когда качество используемых 
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Статтю присвячено питанням коректності побудови міжнародних 
індексів й можливості їх використання в аналітичній практиці. Від-
стежено взаємозв’язок понять: оцінка точності вихідної інформації – 
оцінка накопичення помилок при її обробці – оцінка точності отри-
маних кількісних оцінок на основі аналізу базових переваг і недоліків 
міжнародних індексів. Зроблено акцент на шкалюванні як методі, що 
дозволяє поєднати загальні принципи математичного аналізу й  спе-
цифічні прийоми збирання даних. Визначено доцільність підбирання 
методу перетворення даних при переході від шкали порядку до шка-
ли інтервалів, що є необхідною умовою можливого зіставлення рей-
тингових позицій за наявності різної мети дослідження та масивів 
зібраних даних. Розглянуто взаємозв’язок методів типології даних як 
основи їх первинної систематизації. Використано метод перехресної 
кластеризації для визначення можливості зіставлення міжнародних 
індексів з урахуванням загальної характеристики кластера та дина-
міки зміни в межах кластера. Порушено питання коректності агрего-
ваних оцінок. Підтверджено помилковість виявлення закономірності 
динаміки, коли не виконуються умови, що якість інструментів дослі-
дження визначається їх обґрунтуванням і надійністю, а якість отри-
маних результатів – точністю вимірів, що здійснюються. Визначено, 
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що стійкість соціально-економічної системи повинна підтверджува-
тися статистичною стійкістю показників, які цю систему характе-
ризують. Запропоновано схему взаємозв’язку вимог до даних при по-
будові міжнародних індексів.
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инструментов исследования определяется их обоснованностью 
и надежностью, а качество полученных результатов – точностью 
проводимых измерений. Определено, что устойчивость социально-
экономической системы должна подтверждаться статистической 
устойчивостью показателей, которые эту систему характеризуют. 
Предложена схема взаимосвязи требований к данным при построе-
нии международных индексов.
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Introduction. Modern society is a complex socio-eco-
nomic system. The effectiveness of the system development is 
determined by the ability of the economy to maintain the stabil-
ity of system elements over the relatively long periods of time. 
The existing market relations are characterized by the inability 
to return the system to a state of equilibrium.  Therefore, both 
government and business need to employ new more advanced 
methods aimed at obtaining objective information to ensure 
making high-quality decisions.

The availability of timely and reliable information about 
the existing relationship of macroeconomic indicators enables 
assessing the level of stability of the process of social repro-
duction as the basis for the formation of the state economic 
policy.

The international harmonization of the methodology 
of macroeconomic analysis facilitates determining a country’s 
place in the global economy, and the construction of a system 
of indicators characterizing the conditions and results of the 
national economy development allows to assess the state and 
develop measures to adjust the processes of economic trans-
formation.

In modern analytical practice, for assessing the level 
of national economic development, international indices are 
widely used. Being composite indicators, these indices make it 
possible to summarize the most essential properties of complex 
socio-economic phenomena and processes that cannot always 
be measured directly.

But, at the same time, the problem of correctness of 
mathematical description of the economy arises. On the one 
hand, mathematical models that ignore phenomena important 
for understanding the economy are developed and used, and, 
on the other hand, assumptions and limitations put forward in 
these models are refuted by empirical studies [7].

Therefore, the basis of the analytical work on the assess-
ment of complex socio-economic systems from the standpoint 
of meaningfulness and mathematical correctness is the obser-
vance of the requirements for the source data and the process 
of their measurement.

Analysis of recent researches and publications.  Any 
research is a sequential process of collecting, processing and 

analyzing the information necessary for both formulating and 
testing the hypotheses put forward, as well as for making con-
clusions. The use of international indices as complex charac-
teristics is based on a measurement procedure that is justified 
from the standpoint of analytical correctness.

The issues of measuring socio-economic phenomena and 
processes were dealt with by A. Marshall, K. Ainabek, V. Klisto-
rin, A. Orlov, V. Faltsam, and others.

International rankings are covered in the works of I. Du-
bina, S. Zakharchenko, V. Koziuk, L. Lohvynenko, Yu. Khvatov, 
A. Erina, and others.

However, both the measurement result and the conclu-
sion formulated determine the knowledge of the rules accord-
ing to which the measurement should be carried out. Compli-
ance with these rules when assessing the attractiveness of na-
tional economies is neglected.

The aim of the article is a review of international indices 
through assessing the quality of measurement and measuring 
instruments.

Presentation of the basic material of the research. In 
modern economic practices, the universal indicators used for 
assessing the state of the economy are international indices. As 
a tool to simplify complex reality, these indices make it possible 
to rank states according to their degree of compliance with cer-
tain criteria.

The advantage of rankings is the combination of qualita-
tive and quantitative assessments in one indicator. But often 
the lack of theoretical foundations and the qualitative analyti-
cal approach to the selection of individual components of the 
composite indicator prejudices the completeness of the reality 
reflected by it.

Based on the mentioned basic advantages and disad-
vantages of the international indices, we consider those ones 
that have a multidirectional substantive basis, but are similar 
in a construction scheme: The Global Competitiveness Index 
(GCI), Index of Economic Freedom (IEF), Human Develop-
ment Index (HDI), World Uncertainty Index (WUI).

The database of information support for constructing 
the indices under the consideration is constituted by data from 
national statistical services and expert estimates. But statistics 
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reflects the past idea of socio-economic reality and, therefore, 
does not always allow to correctly assess the closeness of the 
relationship between indicators calculated based on the same 
data. The expert method is one of the main in the methodology 
for compiling world rankings. But its accuracy and reliability 
are determined by the consistency of experts, their professional 
competence and objectivity, consideration for the number of 
objects under consideration, as well as their interest in the re-
sults of the study. 

Therefore, a compromise arises between the need to ob-
tain data for different countries in a compressed format and 
over a long period of time, and the economic and mathematical 
correctness of the data obtained that are aimed at identifying 
certain patterns.

It is well known that dynamic patterns allow tracking the 
level of development stability of a particular country and carry-
ing out a comparative analysis of countries. Therefore, we will 
track the changes in international indices by countries for 2010 
and 2019.

To organize data, we use the classification methods: 
grouping method as the basis of the primary data generaliza-
tion, and the Data Mining module of the Statistica package – 

Table 1 

The matrix of correspondence of cluster characteristics to the values   of international indices

Cluster feature
Cross clustering result 

GCI IEF HDI WUI

1 2 3 4 5

Very high level   

Singapore; United States; 
Hong Kong; netherlands; 
Canada;

Switzerland; Australia;

Germany; Sweden; Japan; 
United Kingdom; France; 
Denmark; Finland; tai-
wan; 

Hong Kong; Singapore

new Zealand

Switzerland

Australia

Ireland

norway; Australia; netherlands; Canada; 
United States; new Zealand; Ireland; 
Liechtenstein; Germany; Sweden; Japan 
Switzerland; Iceland; Hong Kong, China 
(SAR); Korea; Denmark; Israel; Belgium; 
Austria; France; Slovenia; Finland; Spain

High level

new Zealand;

Israel; Iceland;

United Arab Emirates; 
malaysia; China 

United Kingdom; Israel; 
Czech Republic;

United Arab Emirates;

taiwan; Luxembourg;

Lithuania; Rwanda; Qa-
tar; Latvia

Greece; United Arab Emirates; Cyprus; 
Andorra; Brunei Darussalam; Slovakia moldova

Above average 
level

Italy; Portugal; Slovenia; 
Poland; malta; Lithuania

Slovakia; Russia; Cyprus

Botswana; Jamaica; 
Oman; Colombia; In-
donesia; Barbados; Fiji; 
Slovenia; Kazakhstan; 
turkey;

Portugal; Philippines;

Brunei Darussalam;

Dominican Republic 

Honduras

Average level

Dominican Republic; Saint Lucia; Leba-
non; Jamaica; Venezuela; Dominica; Fiji; 
Paraguay; Suriname; Jordan; Belize; 
maldives; tonga; turkmenistan; Libya; 
Samoa; Bolivia; Gabon; Salvador 

Ukraine; Peru

Lebanon

turkey; Russia

France; Brazil 

to determine the optimal number of clusters when organizing 
information on international indices.

In order to confirm the presence of dynamic patterns, 
we will carry out the cross-clustering of the indices under 
consideration (Tab. 1.), which, taking into account the time 
factor, allows to combine the information repeated within the 
cluster.

The analysis of the data in Table 1 showed that the matrix 
of correspondence of cluster characteristics with the cluster-
ization data on the indices under consideration is ambiguous. 
The highest consistency in terms of cluster characteristics with 
a very high level of GCI, IEF and HDI values are simultaneously 
observed in Hong Kong, Switzerland and Australia. Whereas 
the consistency in changes in terms of GCI and HDI is charac-
teristic of Netherlands, Canada, the United States, Japan, Ger-
many, Sweden, Denmark, Finland, France, and in terms of GCI 
and IEF – to New Zealand and Ireland. 

The cross-clustering values for the indicated indices for 
Ukraine are consistent in terms of GCI, IEF, and WUI. If in 
terms of GCI and IEF Ukraine demonstrates a below average 
level, then in terms of uncertainty – it has the average level for 
the studied period.
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The smallest level of the countries’ crossings within 
a  cluster is observed with WUI. The absence of one or another 
characteristic of the cluster by other indices initially implies 
a  deviation of the values of composite indicators from the nor-
mal distribution.

Ensuring and verifying the normal distribution of the 
results obtained is always related to choosing a measure-
ment scale. Determining the type of data obtained and the 
list of operations that can be performed with this data, the 
applied measurement scale solves the problem of measure-
ment quality.

1 2 3 4 5

Below average 
level

trinidad and tobago; 
Jamaica; Albania; Egypt; 
Argentina; Ukraine; mol-
dova; Lebanon; Algeria; 
Botswana; namibia; Gua-
temala; Iran

Guyana; Swaziland; 
Benin; Egypt; malawi; 
China; Haiti; Lesotho; 
nigeria; tajikistan; mali; 
nepal; Pakistan; Viet-
nam; Cameroon; Sene-
gal; Ukraine; mauritania

Kiribati; Vanuatu

Croatia; Benin;

Venezuela; 

new Zealand

Georgia; togo; 
namibia;

Congo; Uganda

Bulgaria 

Low level

mongolia; tajikistan; 
Bangladesh; Cambodia; 
Bolivia; Pakistan; Ghana; 
Senegal; Uganda; nigeria; 
tanzania; Zambia; Camer-
oon; Benin

timor-Leste; Chad; 
togo; Angola; 
Congo,Dem.Rep.

Burundi; Algeria; Central 
African Republic

Solomon Islands; Papua new Guinea; 
Rwanda; nigeria; tanzania; Uganda; 
mauritania; madagascar; Benin; Lesotho; 
Senegal

togo; Haiti; Djibouti

tanzania

mauritania

Very low level

Zimbabwe; mali; Burkina 
Faso; Lesotho; Chad; 
mauritania; Burundi; An-
gola; mozambique; 

Venezuela

Ethiopia; Guinea; Liberia; Guinea-Bissau; 
Congo; mozambique; Sierra Leone; 
Burkina Faso; Eritrea; mali; Burundi; 
South Sudan; Chad; Central African 
Republic 

Source: developed by the author based on [14–18]

End tbl. 1 

The main idea of international indices is the ranking of 
objects. The ranking can be made using ordinal scales.

The peculiarity of the measurement procedure using or-
dinal scales explains the situation in Table 1 – the presence of 
uneven sensitivity to a property, which is measured within dif-
ferent boundaries in the process of its estimation.

Based on the fact that the structure of any data set is dy-
namic, we determine the structural shifts by groups of countries 
based on the characteristics of a cluster (Di) and the degree of 
coincidence of countries within the cluster (di) according to the 
results of cross-clustering (Tab. 2.).

Table 2

Structural shifts of cluster characteristics by international indices 

Cluster
 feature Year

International Indices

GCI IEF HDI WUI

Di, % di, % Di, % di, % Di, % di, % Di, % di, %

1 2 3 4 5 6 7 8 9 10

Very high level 
2010 14.4 75.0 20.1 30.0 12.3 100 1.4 –

2019 11.4 93.8 55.6 100.0 15.9 76.7 – –

High level 
2010 11.5 37.5 24.8 26.3 7.0 46.2 4.1 16.7

2019 9.2 46.2 16.1 34.5 13.8 23.1 3.5 20.0

Above average level
2010 21.6 30.0 17.6 51.9 5.9 – 12.6 5.6

2019 10.6 60.0 32.2 24.1 16.9 – 5.7 12.5

Average level 
2010 – – 14.4 100 33.2 30.6 20.3 24.1

2019 22.7 – – – 22.2 45.2 21.5 46.7

Below

average level

2010 22.3 41.9 17.0 69.2 12.7 8.3 23.1 33.3

2019 16.3 56.5 33.9 29.5 11.6 9.1 39.2 19.6

Low level
2010 21.6 50.0 10.5 50.0 18.7 40.0 20.3 6.9

2019 18.5 38.5 12.8 34.8 10.6 70.0 30.1 4.7
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The analysis of the data in Table 2 confirms the asym-
metry of the distribution of numerical values of international 
indices taking into account the characteristics of the clus-
ter and its ambiguity over the years. So, in 2010 the relative 
uniformity of distribution based on the characteristics of the 
cluster was shown by IEF, HDI, and in 2019 – by GCI, HDI 
and WUI.  As for the structural shifts, taking into account the 
cross-clustering, the relative uniformity of distribution in years 
is characteristic of WUI and IEF. While the maximum allow-
able spread is demonstrated by GCI and HDI. This situation 
implies an ambiguity in the interpretation of the final values of 
indices even within the limits of the corresponding character-
istics of the clusters.

The assessment of the quality of measurements of in-
ternational indices is significantly influenced by the opinion 
of experts. The significance of the problems of using expert 
methods can be reduced to the consideration of the following 
provisions:

in order to get reliable conclusions from unreliable  
sources, it is necessary to correctly formulate ques-
tions when conducting surveys;
in determining weights, specialists from different  
fields of activity demonstrate different styles of prob-
lem solving;
in order to obtain aggregate estimates for an inter- 
national index, it is necessary to mathematically cor-
rectly measure the indicators that make up the indi-
vidual elements of the index.

The most correct measuring of the respondents’ attitude 
to the research subject using the categories of importance, 
agreement, frequency and quality is provided by the Likert 
scale. But, being a simple and convenient data collection tool, 
this scale, even if normalized, does not allow to correctly switch 
to more powerful interval scales.

It is possible to solve the problem of representing data in 
ordinal scales as a compromise between the mathematical rigor 
of the collected data and practical convenience by converting 
data from the Likert scale into an interval scale – the Rasch 
model [4]. 

The distinctive feature of the Rasch model is that it al-
lows tracking the relationship between:

the probability of the correct answer to the question  
of the questionnaire and the complexity of the ques-
tion;
the choice of the questionnaire item and the degree of  
compliance of this item with the real situation.

Both the Likert scale and the Rasch model in terms of 
frequency responses make it possible to track the weight, i.e. 
the complexity of the questionnaire items, which is a weighted 
characteristic in assessing the accuracy of measurements.

In general, accuracy and reliability both depend on the 
degree of consistency of the answers to the questionnaire and 

on the price relations when considering economic issues. The 
averaging of data both in terms of origin and quality of data 
does not allow taking into account possible relationships be-
tween data types, especially their cause and effect nature. 
Therefore, the validity of the choice of weight characteristics 
during any study has a significant impact on the size of the er-
ror in measuring result indices.

In addition, when studying the same phenomenon, com-
posite indicators are often built on repeating data. When av-
eraging, the result index is distorted towards these particular 
data.

Another problem in constructing international indices 
is an understanding of the essence and method of measuring 
their basic components. A different set of constituent elements 
for constructing an aggregate indicator for a country as well as 
the absence of one, several or all constituent elements for the 
time period chosen for comparison significantly affects both 
the ranking result and the correctness of the assessment of its 
changes.

Thus, the real accuracy of measurements is always lim-
ited, and it is impossible to change accuracy boundaries by 
processing data. The existing approaches [3] to characterizing 
measurement accuracy are based on measurement errors and 
measurement uncertainties. While random and systematic er-
rors are due to the nature of their occurrence and appear dur-
ing the measurement, uncertainties are largely conditioned by 
the method of their calculation.

Let us track the dispersion of cluster characteristics ac-
cording to the results of cross-clustering of the considered in-
ternational indices using the data from Table 1. Based on the 
fact that the absolute use of the arithmetic mean as a charac-
teristic of the center of distribution of random variables for 
ordinal scales is not correct, let us determine the deviation of 
the values   of the cluster characteristics in terms of the indices 
considered, taking into account the median values. This will re-
veal the influence of the calculation method on the interval of 
statistical stability of the indices under consideration.

The analysis of Table 3 showed that the boundaries of 
the statistical stability corridor for the cluster characteristics 
vary depending on whether the average or median is used. This 
change is not unique both in terms of the characteristics of 
clusters and the type of a composite indicator. A greater spread 
is observed for the countries with characteristics of an average-
level cluster and below.

WUI determines the opposite trend in cluster character-
istics: with a decrease in the level of uncertainty, the spread of 
standard deviations for the mean and median values is negli-
gible.

Therefore, the use of composite indicators without tak-
ing into account the substantive and mathematical rigor of the 
procedures for obtaining them is not correct for comparing the 
dynamic patterns in the ranking positions of countries.

End tbl. 2 

1 2 3 4 5 6 7 8 9 10

Very low level
2010 8.6 75 2.6 25.0 10.2 73.7 18.2 –

2019 11.3 56.3 1.7 33.3 9.0 82.4 – –

Source: developed by the author based on [14–18]



421Проблеми економіки № 2 (44), 2020

економічна статистика. Бухгалтерський облік та аудит

The pace of development of the global economy deter-
mines the need for more detailed data. These data should have 
a high detection rate, a large volume, and, at the same time, be 
reliable. The combination of traditional and modern require-
ments for data sources, assessment of their quality is reflected 
in the IMF Staff Discussion Notes, in particular “Big Data: Po-
tential, Challenges and Statistical Implications” [13]. Big data 
are usually a by-product that results from business and man-
agement activities, using social networks and the Internet.

The main advantage of such data is the ability to cross-
check indicators and more quickly obtain analytical conclu-
sions.

However, indicators based on big data:
are most often poorly structured; 
are not aimed at reflecting causal relationships; 
exist only for a short period of time; 

contain data that do not obey the normal distribution  
law;
most often are not the result of random sampling. 

The appropriateness of using big data in calculating in-
ternational indices is due to the possibility of early warning of 
the risk of instability in the development of countries.

A comparative assessment of current requirements for 
the source information and characteristics of the quality of 
measurements with regard to big data is presented in Figure 1.

 Thus, obtaining information from several sources and 
processing it using several methods make it possible to reduce 
the level of uncertainty and to increase the reliability of esti-
mates in calculating international indices.

Conclusion.  The process of globalization of the econo-
my determines using new approaches to assessing its develop-
ment.  To measure the degree of globalization, to evaluate the 

Table 3

Estimation of the statistical stability of the characteristics of intersecting clusters by the composite scores   of international indices

Cluster feature

 σ ˉх – σMe

International Indices

GCI IEF HDI WUI

Very high level   + 0.86 – 0.37 – 0.09 –

High level – 1.42 + 0.19 – 0.07 – 0.09

Above average level – 2.68 – 0.52 – + 0.76

Average Level – – + 0.05 – 0.53

Below average level – 3.10 + 0.46 – 0.08 –0.03

Low level + 2.78 – 0.90 – 0.07 + 0.02

Very low level – 2.35 – 0.83 + 0.09 –

Source: developed by the author based on [14–18]

comparability  validity 

validity 

validity 

comparability  

Big Data Features Measurement Quality 
Characteristics 

time consistencyhomogeneity

methodological soundness sustainability

sustainability

accuracy

data completeness

Initial Information 
Requirements

Fig. 1. Scheme of the relationships of general data requirements in the construction of international indices
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related changes and the impact on the level of socio-economic 
development of a particular country, artificial indicators – in-
ternational indices — are used. 

From an economic point of view, these indices should 
reveal certain dynamic patterns. From the mathematical point 
of view – they should ensure the correct selection of methods 
for collecting and processing source information based on the 
purpose of the study. But, within one indicator, it is impossible 
to take into account even the general requirements for source 
data, the rules for their measurement and processing.  There-
fore, the reality of a pattern revealed based on inaccurate data 
and, as a consequence, the methods for their calculation are 
doubtful. 

Trends in the development of national economies and, 
at the same time, the possibility of comparing them are reflect 
in dynamic patterns. 

The use of different data processing techniques in the 
analysis of international indices confirmed the incorrect use 
of these indices not only for the process of comparing them 
across countries but also for tracking dynamic patterns for an 
individual country. 

Data processing techniques have limited possibilities for 
obtaining reliable results if the data have systematic errors or 
biases, and the methodology for their measurement and subse-
quent aggregation is based on subjective characteristics. 

LITERATURE

1. Барский Б. в., Соколов м. в. Средние величины, 
инвариантные относительно допустимых преобразований 
шкалы измерения. Заводская лаборатория. 2006. т. 72. № 1.  
С. 59–66.

2. веллеман п. Ф., Уилкинсон л. типология номинальных, 
ординальных, интервальных и относительных шкал вводит 
в заблуждение. Социология: методология, методы, матема-
тическое моделирование. 2011. № 33. С. 166–193. URL: https://
www.jour.fnisc.ru/index.php/soc4m/article/view/3725

3. горбань и. и. Случайность и гиперслучайность : моно-
графия. киев : наук. думка, 2016. 286 с. URL: http://www.immsp.
kiev.ua/perspages/gorban_i_i/Pubications/11_.pdf

4. дубина и. н. математические основы эмпирических 
социально-экономических исследований : учеб. пособие. Бар-
наул : изд-во алт. ун-та, 2006. 263 с. URL: http://window.edu.ru/
resource/927/53927

5. клисторин в. и. количественные оценки в социально-
экономических исследованиях. Идеи и идеалы. 2015. № 4 (26). т. 2. 
С. 96–106. URL: https://cyberleninka.ru/article/n/kolichestvennye-
otsenki-v-sotsialno-ekonomicheskih-issledovaniyah

6. макклоски д. полезно ли прошлое для экономической 
науки? URL: https://igiti.hse.ru/data/100/314/1234/1_3_1macc.
pdf

7. овчаров а. о. методы экономической науки и про-
блемы моделирования. Вопросы экономики. 2014. № 15 (591). 
С. 46–51. URL: https://cyberleninka.ru/article/n/metody-ekonomic 
heskoy-nauki-i-problema-modelirovaniya

8. орлов а. и. новая парадигма математических методов 
экономики. Экономический анализ: теория и практика. 2013.  
№ 36 (339). С. 25–30. URL: http://ej.kubagro.ru/2014/04/pdf/08.
pdf

9. орлов а. и. теория измерений как часть методов ана-
лиза данных: размышления над переводом статьи п. Ф. вел-
лемана и л. Уилкинсона. Социология: методология, методы 
и математическое моделирование. 2012. № 35. С. 155–174. URL: 
https://www.jour.fnisc.ru/index.php/soc4m/article/view/3740

10. Салин в. н., попова а. а., Шпаковская е. п. место ста-
тистики в процессах глобализации. Век глобализации. 2013.  
№ 2. С. 131–142.

11. Єріна а. м. міжнародні рейтинги: статистичні аспекти 
обчислення та застосування. Статистика України. 2016. № 3. 
С. 56–64.

12. Юрасова м. в. проблемы измерения современного 
менеджмента. Вестник Московского университета. Сер. 18. 
2016. № 1. С. 139–149.

13. Большие данные: потенциал, проблемы и приме-
нение в статистике. Записка для обсуждения мвФ, 2017. 48 с. 
URL: http://www.cisstat.com/BigData/CIS-BigData_12_rus_BD_
Potential,%20Challenges,%20and%20Statistical%20Implications.
pdf

14. индекс человеческого развития. URL: http://hdr.undp.
org/en/content/2019-human-development-index-ranking

15. индекс экономической свободы. URL: https://www.
heritage.org/index/explore?view=by-region-country-year&u= 
637288566235379226

16. мировой индекс неопределенности. URL: https://
fred.stlouisfed.org/release/tables?rid=470&eid=1193264&od=201
0-01-01#

17. the Global Competitiveness Report 2019. URL: http://
www3.weforum.org/docs/WEF_theGlobalCompetitivenessRe-
port2019.pdf

18. the Global Competitiveness Report 2010–2011. URL: 
http://www3.weforum.org/docs/WEF_GlobalCompetitiveness 
Report_2010-11.pdf

REFERENCES

“Bolshiye dannyye: potentsial, problemy i primeneniye v 
statistike. Zapiska dlya obsuzhdeniya mVF, 2017“ [Big Data: Poten-
tial, Challenges and Applications in Statistics. ImF Discussion note, 
2017]. http://www.cisstat.com/BigData/CIS

BigData_12_rus_BD_Potential,%20Challenges,%20and%20
Statistical%20Implications.pdf

Barskiy, B. V., and Sokolov, m. V. “Sredniye velichiny, invari-
antnyye otnositelno dopustimykh preobrazovaniy shkaly izme-
reniya“ [Average Values that are Invariant with Respect to Admis-
sible Scale transformations]. Zavodskaya laboratoriya, vol. 72,  
no. 1 (2006): 59-66.

Dubina, I. n. “matematicheskiye osnovy empiricheskikh 
sotsialno-ekonomicheskikh issledovaniy“ [mathematical Founda-
tions of Empirical Socio-economic Research]. http://window.edu.
ru/resource/927/53927

Gorban, I. I. “Sluchaynost i gipersluchaynost“ [Randomness 
and Hyper-randomness]. http://www.immsp.kiev.ua/perspages/
gorban_i_i/Pubications/11_.pdf

“Indeks chelovecheskogo razvitiya“ [Human Development 
Index]. http://hdr.undp.org/en/content/2019-human-develop-
ment-index-ranking

“Indeks ekonomicheskoy svobody“ [Economic Freedom 
Index]. https://www.heritage.org/index/explore?view=by-region-
country-year&u=637288566235379226



423Проблеми економіки № 2 (44), 2020

економічна статистика. Бухгалтерський облік та аудит

Klistorin, V. I. “Kolichestvennyye otsenki v sotsialno-ekono-
micheskikh issledovaniyakh“ [Quantitative Assessments in Socio-
economic Research]. Idei i idealy. 2015. https://cyberleninka.ru/
article/n/kolichestvennye-otsenki-v-sotsialno-ekonomicheskih-
issledovaniyah

“mirovoy indeks neopredelennosti“ [World Uncertainty In-
dex]. https://fred.stlouisfed.org/release/tables?rid=470&eid=1193
264&od=2010-01-01#

makKloski, D. “Polezno li proshloye dlya ekonomicheskoy 
nauki?“ [Is the Past Good for Economics?]. https://igiti.hse.ru/
data/100/314/1234/1_3_1macc.pdf

Orlov, A. I. “novaya paradigma matematicheskikh metodov 
ekonomiki“ [new Paradigm of mathematical methods of Eco-
nomics]. Ekonomicheskiy analiz: teoriya i praktika. 2013. http://
ej.kubagro.ru/2014/04/pdf/08.pdf

Orlov, A. I. “teoriya izmereniy kak chast metodov analiza 
dannykh: razmyshleniya nad perevodom stati P. F. Vellemana  
i L. Uilkinsona“ [measurement theory as Part of Data Analysis meth-
ods: Reflections on the translation of an Article by P.F.Velleman 
and L. Wilkinson]. Sotsiologiya: metodologiya, metody i matemat-
icheskoye modelirovaniye. 2012. https://www.jour.fnisc.ru/index.
php/soc4m/article/view/3740

Ovcharov, A. O. “metody ekonomicheskoy nauki i problemy 
modelirovaniya“ [Economic Science methods and modeling Prob-

lems]. Voprosy ekonomiki. 2014. https://cyberleninka.ru/article/n/
metody-ekonomicheskoy-nauki-i-problema-modelirovaniya

Salin, V. n., Popova, A. A., and Shpakovskaya, ye. P. “mesto 
statistiki v protsessakh globalizatsii“ [the Place of Statistics in the 
Processes of Globalization]. Vek globalizatsii, no. 2 (2013): 131-142.

“the Global Competitiveness Report 2010-2011“. http://
w w w3.weforum.org/docs/WEF_GlobalCompetit iveness 
Report_2010-11.pdf“the Global Competitiveness Report 2019“. 
http://www3.weforum.org/docs/WEF_theGlobalCompetitive-
nessReport2019.pdf

Velleman, P. F., and Uilkinson, L. “tipologiya nominalnykh, 
ordinalnykh, intervalnykh i otnositelnykh shkal vvodit v zablu-
zhdeniye“ [the typology of nominal, Ordinal, Interval and Rela-
tive Scales is misleading]. Sotsiologiya: metodologiya, metody, 
matematicheskoye modelirovaniye. 2011. https://www.jour.fnisc.
ru/index.php/soc4m/article/view/3725

yerina, A. m. “mizhnarodni reitynhy: statystychni aspekty 
obchyslennia ta zastosuvannia“ [International Rankings: Statistical 
Aspects of Calculation and Application]. Statystyka Ukrainy, no. 3 
(2016): 56-64.

yurasova, m. V. “Problemy izmereniya sovremennogo 
menedzhmenta“ [measuring Problems of modern management]. 
Vestnik Moskovskogo universiteta. Ser. 18, no. 1 (2016): 139-149.

Стаття надійшла до редакції 19.05.2020 р.

 


