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CURRENCY INDEX AND ITS RELATIONSHIP WITH
THE LEVEL OF COUNTRY’S DEVELOPMENT

The vast majority of foreign operations are serviced by currency. The exchange rate of
the national currency has a significant impact on both the terms of foreign trade and the inter-
national movement of capital. For a more accurate assessment of the impact of the exchange
rate on foreign economic activity, it is advisable to use the currency index as the ratio of the
market (official) exchange rate to purchasing power parity. The aim of our study is to estab-
lish the relationship between the level of development of the country and the currency index
(including quantitative), as well as the rationale for approaches to the choice of foreign trade
partners based on the currency indices.

As a factorial basis for the study, statistics in 130 countries of the world were used. In the
analysis of the results, a hypothesis about the existence of the relationship between the level
of development of the country (which was determined by GDP per capita) and the index of the
currency index was put forward. The hypothesis test was conducted using correlation and re-
gression analysis. The indicator of R* was used as the criterion of connection density. The re-
search was carried out both in the whole array of countries, and for individual groups.

The analysis showed a fairly close relationship between the currency index and the lev-
el of country development (which is reflected in the high value of the coefficient of determi-
nation). Even the unification of countries into economic unions and the transition to duty-free
trade does not eliminate the differentiation of the price level and, accordingly, differences in
the currency index. This is confirmed by the analysis of the calculated in the article curren-
cy index for the EU. And even the use of a single currency in the euro area does not eliminate
this problem.

Keywords: market exchange rate, purchasing-power parity, currency index, level of econom-
ic development, inflation, foreign economic activity

[epeBarkHa OLIBIIICTH 3aKOPAOHHUX OIepaniii 00cIyroByeThes BamoToro. Kypce Hamio-
HAJIBHOI BaJIFOTH MAa€ iCTOTHU BIUTUB SIK HA YMOBH 30BHIIITHBOI TOPTIiBIi, TaK 1 HA MKHAPO-
HUI pyX Kamitany. /ljist 1kl TOYHOT OLIHKY BIUTUBY BJIIOTHOTO KypCY Ha 30BHILIHBOCKOHO-
MIYHY JiSUTBHICTB JIOUIEHO BUKOPHCTOBYBATH BATIOTHHUN 1HIEKC SIK BiJIHOIICHHS PUHKOBOTO
(odiniitHOTO) KypCy 10 MAPUTETy KYyMiBEIbHOI CIIPOMOKHOCTI. METOI0 HAIIOr0 TOCIIPKECHHS
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€ BCTAHOBJICHHS 3B 513Ky M)XK PIBHEM PO3BHUTKY KpaiHU Ta BaJIIOTHUM 1HJIEKCOM (Y TOMY YHCII
KIJIbKICHUM), @ TaKOX OOIPYHTYBAHHS HiIX0/iB 10 BHOOPY 30BHIIIHLOCKOHOMIYHHUX MapTHE-
PiB Ha OCHOBI BaJTFOTHHUX 1HJEKCIB.

V sikocTi (hakTOpHOI OCHOBM JOCIIIIPKEHHSI BUKOPUCTAHO CcTaTUCTHKY 130 KpaiH cBiTy.
[Tin yac ananizy pe3yJsbTaTiB BUCYHYTO TiIOTE3Y HPO iICHYBAHHS 3B 513Ky MiX pIBHEM PO3BU-
TKy Kpainu (sikuii BuzHauascs BBII Ha mynry HaceneHHs) Ta 3HaUEHHSM BaJIFOTHOTO 1HJIEKCY.
ITepeBipky TimoTe3u MPOBOAMIH 32 JOIIOMOTOI0 KOPEIAIIHOTO Ta perpeciifHoro aHamizy. Y
SIKOCTI KPUTEPII0 TICHOTH 3B’SI3Ky BUKOPHCTOBYBABCS IMOKa3HUK R2. JIOC/iIKEHHS TPOBO/IU-
JIMCS SIK Y LIJIOMY MacHBi KpaiH, TaK i JJIsi OKpEMHUX TPYIL.

AHaii3 1moka3aB JOCUTh TICHHU 3B’SI30K MK BAJIFOTHUM IHICKCOM Ta PIBHEM pPO3BU-
TKy KpaiHu (10 BiZOOpakeHO Yy BHCOKOMY 3HaueHHI KoedimieHTa merepminarii). HaBitTh
00’ €THaHHA KpaiH B €KOHOMIYHI COIO3H 1 ITepexif] 10 0e3MUTHOI TOPTiBIIi HE yCyBa€e AuQepeH-
1iarii piBHs IiH 1, BIIIOBIHO, BIIMIHHOCTEH y BayitoTHOMY iHIeKCi. [le miaTBepmkye anami3
PO3paxoBaHOrO B CTATTI BAJIIOTHOTO iHAEKcy /st €C. | HaBiTh BUKOPUCTAHHS €JUHOI BAJIIOTH
B 30HI €BPO HE yCyBac It pobiemy. PesynbraTu mpeacTaBieHi B HAOUHIH (popmi 3a TOTIOMO-
roro TadauIb 1 rpadikis.

Knruosi cnosa: punxosuti eantomuuti Kypc, napumem Kyni8eabHOI CHPOMOJICHOCMI,
BANIOMHUL  THOEKC, pIiBeHb eKOHOMIYHO20 PO3BUMKY, IHQAAYIA, 308HIUHbOEKOHOMIUHA
OlANbHICMb

Introduction

In the context of increasing globalization of the world economy, almost all
spheres of international economic relations are expanding at a high rate. In 2021,
global exports of goods and services reached $ 27.93 trillion (29.18% of world
GDP) and increased compared to the previous year by 25% [1]. All these opera-
tions (and not only these) are serviced by currency. Therefore, the scale of foreign
exchange transactions is several times higher than world GDP.

Most foreign trade operations are related to the ratio of national or regional
currencies (exchange rate). Foreign exchange rates can both promote the export of
goods and services, and restrain it, encourage the inflow of foreign investment or
restrict it. However, most often, when assessing the impact of the exchange rate
on foreign economic activity, they rely on the official or market rate of the nation-
al currency.

At the same time, it will be erroneous to limit itself only to the analysis of
the influence of the level of the market rate of the national currency and even the
directions of its dynamics on the conditions of foreign economic activity. In this
case, a lot of real problems will remain out of sight. Among them it is important
to highlight the following:

1. What gives reason to argue about the undervaluation or overvaluation of
foreign currency in a particular country? What is the need to compare the mar-
ket or official rate in this situation with? Sometimes they seek to answer this
question by comparing the market rate and the official exchange rate of the na-
tional currency. However, this is applicable (but also on a limited scale) only for
those countries where the official exchange rate is strictly regulated by the state
and then there is such a difference. In the absolute majority of countries, there
is no particular difference between the market and official exchange rates, since
the basis for establishing the official exchange rate is its market value. In this re-
gard, in our further reasoning, the concepts of “market” and “official” exchange
rate will be used as synonyms.
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2. Are there any differences in the conditions of foreign economic activ-
ity with countries using a common currency? For example, the market rate
of the euro against the dollar is not significantly different in all Eurozone
countries. But this does not give grounds to assert that the currency aspects
of trade with Germany and Slovakia are absolutely identical. Most likely the
market rate simply does not reflect the fullness of the currency conditions of
foreign economic activity and must be supplemented by an analysis of oth-
er indicators.

3. If the market rate remains unchanged, does this mean that the currency
aspects of foreign economic activity also do not change? Most likely not. After
all, it can be observed when the exchange rate of the national currency in a coun-
try decreases and, according to all theories of international trade, exports should
increase, but in fact it decreases, and exporters point to deteriorating conditions
for export activities.

To answer these and similar questions, we introduced the “currency index”
indicator, which is calculated as the ratio of the market (official) exchange rate
of the national currency to its exchange rate calculated at purchasing power pari-
ty [2]. Unfortunately, in economic studies, very often the difference between the
market exchange rate and the rate calculated at purchasing power parity remains
out of sight. This is fully justified for developed countries, where this distinction
is not significant and can be ignored. But for medium-developed countries, and
even more so for countries with a low level of development, this difference reach-
es several times. And then the currency index has a very significant impact on the
general conditions of foreign economic activity of the country, and on the choice
of its trading partner.

The aim of our study is to establish the relationship between the level of de-
velopment of the country and the currency index (including quantitative), as well
as the rationale for approaches to the choice of foreign trade partners based on the
currency indices.

Literature review

Gustav Cassel (1866—-1945) was one of the first to formulate the idea of pur-
chasing power parity (PPP) and the possibilities of using it in the development of
foreign economic strategy. However, later on, a number of interesting points made
by this scientist were not of our application and were unreasonably forgotten [3].

Since the 60s of the 20th century, the purchasing power parity is beginning
to be widely used to compare the price level in different countries. Since 1968, the
United Nations has been using the International Comparison Program, which is
based on PPP.

Purchasing power parity is widely used by other international organizations.
Every three years, the World Bank compiles and publishes a report comparing dif-
ferent countries in terms of PPPs. EU statistics provide ongoing information on
purchasing power parity across 37 countries. Moreover, since 2007, the procedure
adopted by the European Parliament for the provision of information and the cal-
culation of purchasing power parity [4] has been in force.

Most commonly PPP is used to compare price levels and income levels in
different countries. For these reasons, using the analysis of purchasing power
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parity, many scientists tried to prove empirically the law of a one price, the es-
sence of which is that in conditions of free competition, the absence of price
regulation and additional costs for the implementation of the same goods in
different countries will be sold at the same price denominated in a common
currency [5].

At the same time, research conducted in the 80s of the 20th century gave
grounds for a number of objections against the operation of this law. On the oth-
er hand, explanations were given as to why the law of one price does not find its
empirical confirmation [6].

In the 90s, studies appear that are trying to go beyond the relationship “pur-
chasing power parity - the law of one price”. An analysis of the relationship be-
tween purchasing power parity and the market exchange rate begins [7], which, in
our opinion, is very promising.

In recent years, studies have emerged that analyze the relationship of pur-
chasing power parity not only with the price level, but also with other economic
indicators: real exchange rates [8]; uncovered interest rate parity [9]. A very inter-
esting study is the article Alan Gelb and Anna Diofasi, where the factors influenc-
ing the parity of purchasing power are analyzed using the example of 168 coun-
tries [10].

The authors [11] study the relationship between purchasing power parity,
the nominal exchange rate and the relative price level on the example of Chi-
na. Based on empirical research, they conclude that PPP does not have a sig-
nificant impact on the price level and the nominal market rate. However, in
order to form a valid conclusion, in our opinion, it is necessary to significant-
ly expand the scope of the study and involve a significantly larger number of
countries.

A number of studies devoted to European countries should be singled
out. The authors [12] use economic and mathematical methods to identify
the degree of influence of purchasing power parity on the real exchange rate
using the example of 10 Eastern European countries. They conclude that the
real exchange rate is decisively influenced by external factors. The authors
[13] extended the research base to all European countries. Comparing the ra-
tio of purchasing power parity and the nominal exchange rate before and af-
ter the introduction of the euro, the authors conclude that empirical data do
not support the hypothesis that the introduction of a common currency will
accelerate the process of convergence of purchasing power parity and the
real exchange rate.

In recent years, PPP studies for developing countries have also appeared. In
them, in particular, the authors analyzes the influence of PPP on the market rate, if
the country uses the regime of flexible exchange rate formation [14].

Many researchers criticize the very methodology of calculating purchasing
power parity. On this basis, they even refuse to use official data on purchasing
power parity and study its informal version - the Big Mac index [15].

However, in all these studies, purchasing power parity is viewed through the
prism of the ratio of price levels. In our work, we use the currency index, which
shows the relationship between purchasing power parity and the market (official)
exchange rate of the national currency.
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Empirical results and discussion

In accordance with the stated objective of the study, a database on 150 coun-
tries of the world for 2021 was created on the basis of material from the World
Bank website [16]. From the list of countries were excluded:

- small states that do not have a significant impact on world processes (GDP
less 10 billion $);

- countries for which there are no complete statistical data;

- countries with an inflation rate above 50%.

For each of the selected countries a currency index (C)) was calculated as
the ratio of the official national currency rate (MCR) to purchasing power pari-
ty (PPP):

MCR
PPP

I (M

In the course of analyzing the obtained results, a hypothesis about the ex-
istence of a relationship between the level of a country’s development (which
was determined in terms of GDP per capita) and an indicator of the currency
index was put forward. Testing the hypothesis was carried out by correlation
and regression analysis. The indicator R?> was used as a criterion for closeness.
The study was conducted both throughout the array of selected countries, and
in separate groups.

The second hypothesis, which was tested during the study, was about the ex-
istence of a link between the currency index and the inflation rate. To eliminate
the influence of random factors, 130 countries (from the list countries for which
there were no data on inflation rates for 2021 were excluded) were grouped into
13 groups of 10 countries, and then the correlation between the average currency
index and the average inflation rate for each group was studied.

The calculation of the currency index and the analysis of its value demon-
strate several important points:

1. The modern world economy is characterized by a massive overvalua-
tion of the US dollar compared with its purchasing power parity. In 2021, only
9 countries of the world (Switzerland — 0.83, Iceland — 0.84, Israel — 0.85, Nor-
way — 0.89, Australia — 0.93, New Zealand — 0.95, Denmark — 0.95, Sweden —
0.98, Luxemburg — 0.99) had a currency index lower than one. In the remain-
ing 120 countries, the overvaluation of the dollar ranged from a few percent (in
Canada the currency index was 1.01) to several times (in Uzbekistan the curren-
cy index was 5.27).

2. A simple ranking of countries by currency index shows that in the upper
part of the table there are countries with a higher level of development, whereas
among countries with a significant revaluation of the dollar, less developed coun-
tries prevail. This is confirmed by a correlation-regression analysis of the rela-
tionship between the level of development of the country and the currency index
(Fig. 1).

The calculations were carried out separately for two indicators of the level of
the country development: GDP per capita, calculated at purchasing power parity,
and calculated at the official rate.
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Fig. 1. The relationship between the level of development of the country and the
currency index
Source: authors’ calculations, output from World Bank [16]

If we analyze the relationship between GDP per capita, calculated at PPP,
then the exponential function is closest to the actual distribution. The rather
high value of the coefficient of determination (0.52) indicates the presence of a
significant relationship between the studied parameters.

At the same time, it should be understood that economic laws act as trends
and cannot be directly applied to each country in each specific case. In addition to
the level of development, a huge number of other factors influence the state of the
currency index: the state of the balance of payments of the country, openness of the
market, the regime of currency regulation and many other features of a particular
country. To eliminate the effect of random deviations, we will use the grouping
method: we will unite all countries into 13 groups (10 countries in each group)
depending on the indicator of the currency index and calculate for each of the groups
average GDP per capita (official exchange rate) and currency index (Table 1).

Table 1
Average indicators for group
Average indicators for group
Groups | Currency index [ GDP per capita (official exchange .
rate), thousand US § currency index

Group 1 0.80 - 1.00 68.81 0.92
Group 2 1.01 -1.28 59.6 1.09
Group3 |1:29-1.52 39.85 1.41
Group 4 1.53-1.72 45.97 1.6
Group 5 1.73 -1.96 26.07 1.88
Group 6 1.97-2.10 26.89 2.06
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End of table 1
Average indicators for group
Groups | Currency index | GDP per capita (official exchange .
rate), thousand US § currency index

Group 7 2.11-2.30 14.51 2.2
Group 8 231-244 18.00 2.38
Group 9 2.45-2.59 787 2.54
Group 10 2.60-2.68 10.73 2.65
Group 11 2.69-2.95 15.45 2.85
Group 12 2.96-3.22 11.61 311
Group 13 3.33-428 9.13 361

Source: authors’ calculations, output from World Bank [16]

A study of the correlation between the averaged data reveals a close relation-
ship (Fig. 2). The logarithmic function demonstrates the greatest closeness: the co-
efficient of determination R? is greater than 0.84. All this gives grounds to assert that
it is the level of development of the country that is the most significant factor in the
overvaluation of the dollar. Such an overvaluation is a kind of protection of the do-
mestic market and an attempt to increase the competitiveness of domestic goods in
the domestic market. In addition, a higher official foreign exchange rate makes the
economies of less developed countries more attractive to foreign capital, since real
estate, raw materials and labor will be relatively cheaper for it. But, on the other
hand, a foreign investor is faced with the problems of repatriating profits earned in
national currency. Therefore, it is not possible to clearly assess the impact of a high
currency index on the formation of an attractive investment climate in the country.
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Fig. 2. The impact of the level of development of the country on the currency index for
groups of countries
Source: authors’ calculations
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3. Based on the general theory of one price, it was possible to assume that
in countries united in an economic union, where there is duty-free trade and the
freedom of movement of goods (like capital and labor), price equalization will
occur in a short time. And, therefore, the currency index in this case should be
about the same. However, analysis of the currency index for the EU does not
confirm this assumption. We calculated the currency index for 27 EU countries
(Table 2). This figure ranges from 0.95 in Denmark to 2.65 in Latvia.

Table 2
Calculation of currency index for EU
Country GDP per cg%iéa; (thousand Currency index

1 Denmark 64,65 0,95
2 Sweden 59,32 0,98
3 Luxemburg 134,75 0,99
4 Finland 55,01 1,02
5 Ireland 106,46 1,07
6 Austria 58,43 1,10
7 Netherlands 63,77 1,10
8 Belgium 58,93 1,14
9 Germany 57,93 1,14
10 France 50,73 1,17
11 Italy 45,94 1,29
12 Spain 40,78 1,35
13 Cyprus 42,56 1,38
14 Malta 47,71 1,43
15 Portugal 35,89 1,48
16 Slovenia 43,62 1,49
17 Greece 31,3 1,54
18 Estonia 41,19 1,55
19 Slovakia 33,01 1,57
20 Czechia 44,26 1,68
21 Lithuania 42,66 1,82
22 Croatia 33,8 1,94
23 Hungary 36,75 1,95
24 Poland 37,5 2,10
25 Bulgaria 26,71 2,30
26 Romania 35,41 2,38
27 Latvia 34,47 2,44

Source: authors’ calculations, output from World Bank [16].
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Although most countries with a high currency index have been members of the
EU for 10-17 years and are working under conditions of free movement of goods,
the dollar overvaluation in them remains (and even increases in some years).

The problem of overvaluation of the dollar is not solved even with the tran-
sition to a single currency. Table 2 contains the calculation of the currency in-
dex for the Eurozone countries. As you can see, although the official rate of the
euro against the dollar in these countries differs little, the difference in the curren-
cy index persists: in Latvia it is two and half times more (2.44) than in Luxem-
burg (0.99).

All this gives grounds to assert that the decisive factor determining the curren-
cy index (the degree of overvaluation / undervaluation of foreign currency) is not
the conditions of foreign trade, or even the use of a common currency unit. Just as
for the whole world, for this group of countries there is a fairly close relationship
between GDP per capita and currency index. The tightness of the relationship is
very significant and confirms the correctness of the expressed hypothesis.

Thus, the analysis showed that the factor that determines the ratio of the of-
ficial exchange rate and the parity of the purchasing power of the national curren-
cy is the level of development of the country, as measured by GDP per capita. It
is the level of development of the country that forms additional transaction costs,
the presence of which counteracts the equalization of prices in various countries.
For developed countries, the deviation of purchasing power parity from the offi-
cial rate may vary by up to a few percentage points, for less developed countries,
these deviations amount to hundreds of percentage points.

It should be noted that purchasing power parity, although not directly related to
foreign economic activity, is largely determined by the conditions of foreign trade.
It is known that in the conditions of globalization there is a convergence of the gen-
eral price level (some authors raise this convergence to the rank of economic law.

The market rate of the national currency is used for actual settlements, is an
element of foreign economic contracts and is more or less known at any given
moment. It is quite dynamic and may change several times within one working
day. The purchasing power parity is a calculated, analytical, estimated value,
which is practically not used in real contracts, but it is very important when making
informed management decisions. Purchasing power parity is more conservative. It
changes under the influence of the ratio of inflation rates in comparable economies.

The dynamics of the currency index more fully characterizes the change
in the conditions of foreign economic activity, since it reflects not only changes
in the market rate of the national currency, but also a change in the price ratio.
Therefore, the currency index can be one of the criteria for determining foreign
trade partners. With other things being equal, for export of products among foreign
trade partners, it is preferable to choose the country with the lowest currency
index, and for import with the highest. In this case, you can get the greatest gains
from national differences in price levels.

Conclusion

Thus, the analysis showed a significant differentiation of the currency index
in the modern world. Most countries are characterized by an excess market ex-
change rate over purchasing power parity. This excess can range from a few per-
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centage points to a few hundreds. In fact, the currency index most fully character-
izes the difference in prices, expressed in dollars, for different countries.

The most significant factor that determines the value of the currency index is
the level of a country’s development, which is estimated based on GDP per capi-
ta (at the official exchange rate). The relationship between these indicators is quite
close (which is reflected in the high value of the coefficient of determination), es-
pecially when eliminating random fluctuations, which is achieved by averaging
the data.

Even the unification of countries into economic unions and the transition to
duty-free trade does not eliminate the differentiation of the price level and, accord-
ingly, differences in the currency index. This is confirmed by the analysis of the
calculated in the article currency index for the EU. And even the use of a single
currency in the Eurozone does not eliminate this problem.

The calculation of the currency index is of great practical importance for de-
termining foreign trade partners. With other things being equal, the country with
the lowest level of the currency index should be chosen as a partner for export, and
with the highest level - for import. Therefore, maintaining a high level of the cur-
rency index is one of the ways to protect the domestic market from external com-
petition and create favorable conditions for the domestic exporter.
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The vast majority of foreign operations are serviced by currency. The exchange rate of
the national currency has a significant impact on both the terms of foreign trade and the inter-
national movement of capital. For a more accurate assessment of the impact of the exchange
rate on foreign economic activity, it is advisable to use the currency index as the ratio of the
market (official) exchange rate to purchasing power parity. The aim of our study is to estab-
lish the relationship between the level of development of the country and the currency index
(including quantitative), as well as the rationale for approaches to the choice of foreign trade
partners based on the currency indices.

As a factorial basis for the study, statistics in 130 countries of the world were used. In the
analysis of the results, a hypothesis about the existence of the relationship between the level

35



ISSN 2074-5362 (print), ISSN 2522-9702 (online). Esponeiicokuit 6ekmop ekonomiunozo po3zeumxy. 2022. Ne 2 (33)

of development of the country (which was determined by GDP per capita) and the index of the
currency index was put forward. The hypothesis test was conducted using correlation and re-
gression analysis. The indicator of R* was used as the criterion of connection density. The re-
search was carried out both in the whole array of countries, and for individual groups.

The analysis showed a fairly close relationship between the currency index and the lev-
el of country development (which is reflected in the high value of the coefficient of determi-
nation). Even the unification of countries into economic unions and the transition to duty-free
trade does not eliminate the differentiation of the price level and, accordingly, differences in
the currency index. This is confirmed by the analysis of the calculated in the article curren-
cy index for the EU. And even the use of a single currency in the euro area does not eliminate
this problem.
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