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The article discusses the methodology and organization of statistical observation of the level of countries’ economic development. The theoretical basis of
international comparisons is singled out and on its basis the comparative evaluation of inconsistency of theoretical positions and the reasons of differences of
GDP growth is carried out. Based on the complexity of the formation of homogeneous data sets in order to obtain correct comparison results, a general scheme
for the relationship between the theoretical base of international comparisons and PPP constraints is defined. The possibility of obtaining a single measurement
of the indicators of national economies based on the existing sampling errors, measurement uncertainties and classification errors is considered. The emphasis is
placed on combining the work using the ICP and CPI with the aim of achieving comparability of data in the territorial and temporal cross-section. Using the basic
characteristics of sustainable economic growth, long-term prospects for changing the ranking positions of countries with different levels of income are determined.
It is shown that the clarity and unambiguity of the theoretical provisions is the defining condition for the further process of data collection and formation of correct

analytical conclusions.
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Ceposa |. A. MixcHapoOHi sicmaeneHHs:
numaHHA Memodoo2ii ma NPaKmuKu

Y cmammi po3ensHymo numaxHs memodosnoeili ma opeaHizayii cmamuc-
MUYHO20 COCMePEX(eHHA PiBHA eKOHOMIYHO20 PO3BUMKY KpaiH. Buokpem-
/leH0 meopemuyHuli 6a3uc MiHHAPOOHUX 3icmasneHs i Ha ioeo 0CHOSI
30ilicHeHO nopiBHANMbHY OUiHKY Hey3200HeHOCMi meopemuyHUX Nosno#eHs
i npu4uH 8iomiHHocmi memnie 3pocmaxHa BBI. Buxodsyu 3i ckaadHoc-
mi (hopMyeaHHs 0OHOPIOHUX CyKynHocmel OaHUX 3 Memo OMPUMAH-
HA KOPeKMHUX pe3ysnbmamig 3icmaeneHHs, BU3HAYEHO 302a/bHy CXemy
830EMO036'A3Ky meopemuyHoi 6a3u MidHAPOOHUX 3icmaseHs i 0bmexteHb
110 [1KC. Po321siHymo mMoxcausicme ompumaHHs €OUHO20 BUMIDY MOKA3HUKI8
HAYIOHANbHUX eKOHOMIK BUXOO0AYU 3 HOABHUX MOMUMOK UBIPKU, MOXUBOK
8UMIpY | MOMUANOK Kaacugikayii. 3pobeHo aKyeHm Ha MOEOHAHHS pobim
3a [IM3 ma ICL| 3 memoto docaeHeHHs 3icmasneHHs 0aHUX 8 mepumopi-
0716HOMY PO3pi3i ma 3a Yacom. Bukopucmosyroyu 6a308i Xapakmepucmuku
cmiliKo2o 3pOCMAHHA eKOHOMIK, BU3HAYEHO 00820CMPOKOBI nepcrekmusu
3MiHU pelimuHeosux no3uuili KpaiH i3 pi3Hum pieHem doxodie. [MokazaHo,
Wo Yimkicme U 00HO3HAYHICMb MeoPeMUYHUX MOMOMEHb € BUSHAYASLHOKW
YMOB0K0 1000bWO020 NPOYECy 36UPaHHA OGHUX | (hOPMYBAHHA KOPEKMHUX
GHAMIMUYHUX BUCHOBKIB.

Knrovosi cnosa: mixHapoOHi 3icmagnerHs, Cucmema HAYiOHANbHUX PaXyH-
Kig, napumem KynigesnbHoi CIPOMONCHOCMI 8aAKOM, CMOMUBYI YiHU, Memo-
00s102i8 cmamucmuku
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Ceposa U. A. MexdyHapodHble conocmasneHus:
80MpPOCbI Memodoa02uu U IPAKMUKU

B cmamoe paccmompeHsi 80Mpocki Memodon02uu U 0p2aHU3ayUU cma-
mucmuyecko20 Hab0eHUA YPOBHA IKOHOMUYECKO20 pa3gumMuUs CMpPaH.
BoldeneH meopemuyeckuli 6a3uc MexOyHapoOHbix conocmasneHuli u Ha
€20 0CHOBE OCYWeCmesieHa CPABHUMENbHAA OUEHKA HeCo21ac08aHHOCMU
meopemuyeckux nonoxeHull u npuquH omauyuli memmnos pocma BBII.
Ucxo0a U3 CAoXHOCMU (hopMUPOBAHUA 0OHOPOOHLIX COBOKYMHOCMeli
OaHHbIX C Yesbio MoayveHus KOPPEKMHbIX pe3ynbmamos conocmasneHus,
onpedeneHa 0bwjas cxema 83auUMOC8A3U meopemuyeckoli 6a3bl Mexdy-
HapoOHbIX conocmasneHull u oepaHudeHuli no M1C. PaccmompeHa 603-
MOXCHOCMb 10AyYeHUA e0UHO20 U3MepeHUs noKaamenell HaYUOHAbHbIX
IKOHOMUK UCX00A U3 cywjecmayroujux owuboK 8bI60pKu, nozpewHocmu
usmepeHuA u owubok Knaccuukayuu. CoenaH akyeHm Ha cosmeujeHuu
pabom no MMC u WML ¢ yenvto docmuiieHus conocmagumocmu OaHHbIX
8 MeppuUMopUaIbLHOM U 8peMeHHOM paspe3se. Mcnonb3ys 6a3o8ble Xapak-
mepucmuKu ycmoliyuso2o pocma 3KOHOMUK, onpedeneHsl 00120CPOYHbIE
nepcnekmussl uameHeHus pelimuHeo8biX NO3uyuli CmpaH ¢ PazauYHeIM
yposHem 0oxoda. [ToKa3aHo, YMo YemKocmb U 0OHO3HAYHOCMb Meope-
muyeckux nosnoxceHul, A8aaemca onpedensowum ycnosuem danbHeliwe-
20 npoyecca cbopa OaHHbIX U hOPMUPOBAHUA KOPPEKMHbIX aHAAUMUYe-
CKUX 8b180008.
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HA/bHbIX C4emos, mapumem MokynamensHol cnocobHocmu easom, no-
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Introduction. One of the characteristics of effectiveness
of modern society is the level of its economic development.
The criterion of the development is sustainable growth — the
ability of an economy to maintain a certain state over relatively
long periods of time. To assess the development effectiveness,
comparative analysis based on the key economic indicators is
traditionally used. One of such indicators is Gross Domestic
Product (GDP).

But, both the periods of sustainable development of the
economies of each country, and, particularly, their actual state,
differ in a set of defining characteristics and have a different
time interval of sustainability. Assessing the state and level of
sustainability, conducting their comparative analysis is a rather
labor-intensive and complex task that has not been solved yet
and requires constant improvement of both the methodology
and the tools.

Any scientific research has a theoretical basis. The basis
for international comparisons are

* the System of National Accounts (SNA), which, as
an international standard for accounting, expresses
macroeconomic data in a form suitable for analysis;

* the International Comparison Program (ICP), which
allows implementing a global comparison of GDP
based on Purchasing Power Parities (PPPs).

Being oriented towards a more comprehensive coverage
of economic transactions, the accounting of new objects in an
economy included in the SNA 2008 is based on a considerable
itemization of accounts, which should contribute to a more
complete description of a national economy and improve the
comparability of macroeconomic indicators.

The ICP presents development of the international SNA,
generally defining the method for statistical study of the rela-
tionship between the indicators of the level and dynamics of
socio-economic development in countries where the PPP is a
technical tool for ensuring the comparison of GDP based on
selecting representative products.

The common objective of the SNA and the ICP is to
achieve a more accurate description of the level of development
of national economies and formulate correct conclusions.

Proceeding from the fact that the correctness of conclu-
sions made depends on the information quality, as well as the
correctly selected methods of research, let us consider interna-
tional comparisons through the prism of basic statistical char-
acteristics.

The methodological basis of statistics is the law of large
numbers, which determines the inessentiality of random de-
viations when working with mass data. But, when making
comparative evaluation for countries, there take place differ-
ences, first of all, in the consumer goods baskets, on the basis
of which PPPs are calculated; purchasing power of the national
currency; price level; structure of economies, population. In
addition, these differences are related to the technical side of
obtaining information, particularly, changes in the composi-
tion of objects of observation; methods of collection and pri-
mary processing of the initial information, units of measure-
ment.

Thus, working with qualitatively heterogeneous informa-
tion, both in the content and methods of obtaining, it is neces-
sary to achieve its homogeneity — one of the basic criteria that
determine the possibility of working with statistical data.

In the scientific literature much attention is paid to the
need to improve the GDP indicator [2] as a basic indicator in
international comparisons and in assessing the level of devel-
opment of a national economy, primarily due to the existing
practice of artificial pricing, writing off loans, impossibility of
separating in this indicator a new value from its redistribu-
tion. The methodological innovations of the SNA [10] and the
methodology of statistics [8] need more in-depth explanations
regarding the formation of cautionary information that meets
modern requirements for assessing the level of socio-economic
development of countries. The opinion on excessive mathema-
tization of statistical science is ambiguous [3; 4].

The complexity of the issues under consideration, the
need for their comprehensive solution sometimes makes the
task of forming homogeneous sets of data, which should have
a correct comparison result, impossible from a practical point
of view.

Therefore, identifying basic issues in assessing the level
of development of countries will provide an opportunity to
form a methodological basis for studying the problem of inter-
national comparisons.

Conducting international comparisons of parameters-in-
dicators based on PPPs is based on price statistics and national
accounts. The general scheme of the relationship between the
limitations in the use of the PPP and the theoretical basis of
international comparisons is presented in Figure 1.

The adoption of a new version of the international statis-
tical standard — SNA 2008 became an objective necessity [10].
Eliminating previous inconsistencies, increasing the level of
consistency of macroeconomic statistics was aimed at obtain-
ing cautionary information based on a more detailed analysis.

Nevertheless, after eliminating some inaccuracies and
errors, there revealed other ones. The new version of the SNA
has a number of issues that can be summarized as follows:

» if the result of the sale of products is income, then
why the elemental structure of the GDP is reflected
in the costs;

* if a correct statistical evaluation is manifested in ho-
mogeneous sets, why aggregation and disaggregation
of heterogeneous indicators is carried out;

*  why the services of financial intermediaries can be
included in production activities;

*  why unclaimed products are included in the volume
of GDP;

*  why free market and non-market goods and services
are considered within production boundaries;

*  where the clarity of distinction between military and
non-military expenditures;

* what is the sense of overstating GDP, including, for
example, arms and research expenditures in gross
capital formation.

Thus, assuming the inconsistency of theoretical provi-
sions, an error is made in further data collection, not to mention
the conclusions drawn on their basis.

There arise no less issues concerning price statistics. The
main one is obtaining high-quality information and achieving
its representativeness in planning the monitoring of prices both
for calculating the Consumer Price Index (CPI) of the domestic
economy and for calculating the prices for goods-representatives
when organizing international comparisons.
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Restrictions on PPPs
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Fig. 1. Scheme of the relationship between the theoretical basis of the international comparisons and restrictions on PPPs

The GDP is a macroeconomic value indicator, but it is
formed as the product of quantity by price. Despite the fact that
the characteristics of the GDP in terms of goods do not corre-
spond to the basket, the quantity of goods (services), their assort-
ment and price per unit is the information basis for assessing the
level of development of the domestic economy and international
comparisons.

If the basket is formed for a national economy based on
the specifics and the level of development of a particular country,
then for international comparisons it is necessary to form a uni-
versal basket that maximally satisfies both the quantitative and
qualitative characteristics of goods of all countries participating
in the comparison. In the first case, the list of goods included in
the basket will be wider and can be determined for different ob-
jects under observation and territorial divisions within the coun-
try. In the second case, it is significantly narrower and is formed
mainly on the basis of the property of goods identity, i.e. indirect
characteristic of the similarity of goods for different countries.

The received baskets must have a value estimate. There-
fore, there arises a problematic issue of determination of prices
of goods included in the basket. But, if for the domestic economy
the prices for the same goods (services), depending on the terri-
tory of their collection, can differ by several times, then for some
countries they are not determined at all (there takes place a cost
characteristic of the goods (services).

The general scheme of comparing consumer prices
through taking into account the characteristics of products and
the process of compliance with international comparisons can
have the following form (Fig. 2).

This scheme determines choosing a variant of compari-
son of consumer prices in different territories for different peri-
ods of time based on the formed plan for statistical observation
of prices and the possibility of its implementation.

Regardless of the serious analytical differences between
the comparison of prices for a certain period of time with the
help of the CPI and the comparison of consumer prices and
PPPs in different territories, the CPI is considered a more im-
portant indicator for any country [9], since it determines the
total price change for the period under study. And the con-
sistency of temporal and territorial characteristics in interna-
tional comparisons is one of the most difficult tasks, even in its
mathematical interpretation.

The general requirements for data to be used in interna-
tional comparisons are

* representativeness of the data on prices for goods in-

cluded in the basket;

* representativeness of the data on the weight of vari-

ous categories of goods.

The main difference in the comparison of PPPs in differ-
ent territories and consumer prices is the impossibility of estab-
lishing a procedure for price monitoring. In addition, if the data
on prices to calculate the CPI are collected from trade outlets
that can be scattered throughout the country and household
expenditures are used as the weight, then in international com-
parisons these data on countries can be unavailable at all.

The process of calculating the weight of an indicator is
one of the most difficult in statistical practice. When calculat-
ing the CPI, the weight of expenditure is determined on the
basis of the standard classification [12].

Classification, as an obligatory instrument of statistical
analysis, provides an adequate description of the structure of
an economy and aggregation of information. Only implementa-
tion of the principles of effective classification makes a subse-
quent correct processing of data possible. In carrying out inter-
national comparisons, both the principle of a single criterion in
the formation of groups of the same order and the principle of
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General scheme of comparison of consumer prices in
different territories
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Fig. 2. Scheme of comparison of consumer prices in different territories

completeness of classification for each of its steps are violated.
Therefore, considering the SNA 2008 as an international sta-
tistical standard for the harmonization of systems of statisti-
cal indicators, its excessive detalization should be noted. The
attempt to describe in more detail characteristics of products
for the purpose of comparison was at the same time a violation
of the principle of multi-step classification that determines the
limit of classification division, which results in complicating
the process of comparison.

The main type of observance of prices for products in-
cluded in the basket or representative products is sampling. In
the formation of sample totalities, it is important to determine
a sampling frame with regard to the purpose of the study. One
way to specify the composition of the data set and subsequent
determination of the sampling frame can be either the inter-
changing or simultaneous using of continuous and sampling
methods of observation.

If a more homogeneous totality is formed in the calcula-
tion of the CPI, a sufficient condition for the collection of data will
be using the interchanging of rare continuous and periodic sam-
pling observations, which allow determining the composition of
features of continuous observation that ensure the organization
of sampling and justification of the interchanging periods.

If an unequivocally heterogeneous totality is formed in
the calculation of the PPP, this will necessitate a simultaneous
using of continuous and sampling observations within a single
survey. This organization of observation allows establishing
the optimal proportions between specific features that are ob-

served on a continuous basis and the main body of data that are
observed on a sampling basis.

One of the main objectives of sampling observation is to
obtain an estimate of certain properties of the totality. To limit
the estimation error is possible using a sampling plan. The de-
velopment of a plan is a complex task, but it allows approximat-
ing the estimate to the properties of the totality, realizing the
possibility of implementing a stratified sampling and increasing
the number of households, outlets and goods. At each stage,
a stratified sample should be used to increase the accuracy. Dis-
proportionate stratified samples are usually less accurate than
proportional samples, so their using is more correct when per-
forming international comparisons of indicators.

Sampling errors, like classification errors, are associ-
ated with measurement errors. One of the main problems of
measurement is the incompleteness of coverage of the units of
a totality, which most often arises in the formation of a non-
representative sample. An equally important problem, as dis-
cussed above, is the detalization of the data in the SNA, which
can only be carried out upon availability of a well-thought-out
monitoring plan. To adjust household resources, an important
measurement issue is the choice of an equivalence scale, which
allows avoiding economies of scale when accounting a joint
consumption.

To date, in the international practice of comparisons, it
is possible to obtain a unified measurement of the indicators of
national economies using the PPP. The complexity of the pro-
cess of data collection and calculation of the PPP does not allow
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to directly estimate the error margin associated with the use of
this indicator.

But the PPP allows «... to avoid the situation when the
same real GDP volume may look more expensive or cheaper
only depending on how much the exchange rate of the national
currency strengthens or weakens in accordance with the situ-
ation in the foreign exchange market at the time of calcula-
tions» [3].

The PPP serves as the cost basis for the exchange rate.
But there are deviations between these indicators practically
for all countries.

Using the information [14] on the rating position of the
10 leading countries in terms of the parameters-indicators of
economic development for 2014 and the forecast for 2030 and
2050, we will monitor the dynamics of GDP at PPP and at the
exchange rate (TbL 1).

The analysis showed that the average growth rates of
GDP at PPP and the exchange rate practically in all countries
have a positive trend. The only exception is China, where the
indicator in terms of the exchange rate in 2050 is lower than
in 2030.

If in terms of the indicator of GDP at PPP in 2030 com-
pared with 2014 such countries as Mexico and Nigeria improved
their ranking positions and entered the top ten, France as soon
as in 2030, and the United Kingdom in 2050 did not retain their
leading positions. Over the entire period of the study, in terms
of the GDP indicator at the exchange rate, there is a more sub-
stantial reshuffling of the countries where Mexico and Nigeria
again in the long term claim to take the leading positions.

It is interesting to note that, despite the time factor, the
average GDP growth at the exchange rate is higher than the
average GDP growth at PPP in such countries as China, Brazil,
Russia, India, Indonesia, Mexico and Nigeria, which confirms
the current trends of faster growth of low or middle income
countries.

Proceeding from the fact that sustainable growth is
determined by such characteristics as average annual GDP
growth per capita, length of growth periods and growth volatil-
ity, we will represent the change of these indicators by coun-
tries (TbL 2).

For the entire period of the study, in terms of the GDP
per capita at PPPs, almost all countries maintained an outpac-
ing average growth rate compared to the average GDP growth
at the exchange rate. The exception was Brazil. In the chang-
ing ranking by countries, Indonesia, Mexico and Nigeria have
trends similar to those for Brazil.

Using only average indicators to assess the capability to
maintain growth over a long period of time will not be correct,
since the growth is not sustainable.

Nevertheless, the analysis of Table 2 showed that volatile
growth at average rates is higher in countries with an average
and even low level of income. Thus, in terms of the GDP per
capita at PPPs for the period under study, India has the highest
level of volatility — 4.6 times, followed by Indonesia — 3.8 times,
and Mexico and Nigeria — about 3 times.

The main reasons for the difference in GDP growth based
on the ICP and growth based on the SNA are [1; 5; 9; 10; 13]:

*  product specification (the characteristic in the SNA

is the place where the product is produced, and in the
PPP - the average price for the product);

* list of products (more products are examined in the
SNA than in the ICP);

*  structure of weights (if there examined more products
the prices for which are determined in the SNA than
the products the prices for which are determined in the
ICP, the structure of weights will be different);

* adjustment to exclude the effect of changes in the
quality of products over time (is not used by all coun-
tries);

* determination of price dynamics (according to the
ICP 2005, the growth rate was to ensure represen-
tativeness within each country and comparability
between countries; according to ICP 2011 — the im-
portance of a product in a particular country, while
according to the SNA, the consistence in time was to
be ensured);

* change in the terms of foreign trade (in the SNA does
not affect the dynamics of the GDP, and in the ICP -
affects directly);

* the specifics of accounting of non-market services (in
the SNA, the estimate is based on labor and material
costs, and the assumption of similar labor productiv-
ity of all the countries involved in the comparison is
used to calculate the PPP.

Conclusions. Economic development is a multidimen-
sional concept. The multidimensionality is difficult to measure.
It is even more difficult to compare multidimensional and at the
same time heterogeneous systems and draw a conclusion about
their development level.

The determination of the general vector of the method-
ology of modern science makes it possible to single out the key
points in the relationship of such components of the study as
the formation of a theoretical basis, collection of data and their
analysis.

In comparing the level of economic development of coun-
tries, such key point is the clarity and unambiguity of theoretical
provisions that determine the further process of data collection
and correctness of analytical conclusions.
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