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Abstract

We study the real exchange rates of 20 OECD countries over the 1970-2020 period. The panel unit
root tests developed by Im, Pesaran, and Shin (2003) and Pesaran (2007) reveal no evidence of unit
roots. However, allowing for the presence of cross-sectional dependence, we find significant evidence
of unit roots. We also attempt to explain the deviation of the real exchange rates from their PPP levels
by testing for the presence of cointegration between these variables and some of their potential
determinants, such as differences in national productivities and the price of oil, again drawing on more
powerful panel cointegration tests of Larsson, Lyhagen and Loéthgren (2001). Our findings strongly
support the presence of cointegration for all the countries in the sample, thus providing additional
evidence for the existence of higher real exchange rates in the countries with higher productivities.
Hence, our findings also necessitate the adoption of more coordinated economic policies within the
OECD to avoid the balance of international crises that periodically afflict the member countries.
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I. Introduction

Testing for unit roots in macroeconomic time series is nowadays commonplace,
as the presence of unit roots can have important implications for both theoretical and
empirical dynamic econometrics. The existence of unit roots demonstrates the short run
deviations of the underlying variables from their long run equilibrium values are
persistent and irreversible. This finding contradicts many of the existing theories of
economic and financial behavior, where such deviations are assumed to be short-lived
and self-correcting. Given the unfamiliar implications of unit root processes, there have
been attempts to either justify them by new theoretical models (e.g., real business
cycle theory to explain the presence of unit roots in real outputs introduced by Kydl and
Prescott, 1982; the efficient market hypothesis to justify the stock prices random walk
by Fama, 1991). A number of unit root tests have been developed which draw on the
Bayesian (Schotman and van Dijk, 1991), nonlinear autoregression (Balke and Fomby,
1997; Perron, 1989; Zivot and Andrews, 1992; Enders and Granger, 1998; Kapetanios,
Shin, and Snell, 2002), and panel data approaches (Levin and Lin, 1993; Maddala and
Wu, 1999; Im, Pesaran, and Shin, 2003; Pesaran, 2007).

Among the above unit root tests, the panel data approach has received
considerable attention in recent years (see Hsiao, 2007, for an excellent survey). The
rapid spread of panel unit root tests could be attributed to the fact that the standard
augmented Dickey-Fuller (1979; henceforth ADF)unit root test which relies on individual
time series demonstrates limited power in differentiating between nonstationary and
stationary but persistent autoregressive processes. In their work Levin and Lin (1993)
and Quah (1994) use panel data which enhances the power of the ADF test, particularly
when applied to small samples. Currently, there is a wide array of panel data available
which includes both numerous members and long sample durations. Recently, the panel
unit root tests have been extended to allow for both heterogeneity and cross section
dependence of the panel members, thus offering more realistic alternative hypotheses
(Maddala and Wu, 1999; Im, Pesaran and Shin, 2003; Moon and Perron, 2004;
Pesaran, 2007).

This paper applies the panel unit root tests to analyze the behavior of the real
exchange rates in 20 OECD countries over the 1970-2020 period. Given the
importance of the real exchange rate as a key macroeconomic variable, there already
exists a voluminous empirical literature on its time series behavior (see Rogoff, 1996,
and Sarno and Taylor, 2002, and Taylor, 2006, for excellent surveys of the literature).
Previous empirical research examines whether the real exchange rates are
characterized by the presence of unit roots during the recent float, a condition
unfavorable to the long run mean reversion of the real exchange rates and; therefore,
to the empirical validity of the long run purchasing power parity (PPP). Roll (1979),
Adler and Lehmann (1983), Taylor (1988), Mark (1990), and Fraser et al. (1991),
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among others, have found evidence of unit roots in the real exchange rate for many
industrial and developing countries. Since these findings are inconsistent with the long
run PPP, other researchers using a variety of other approaches (e.g., including
fractional integration, multivariate cointegration, and longer sample periods), have
uncovered evidence more favorable to the stationarity of the real exchange rates
(Taylor and McMahon, 1988; Kugler and Lenz, 1993; Frankel and Rose, 1996; Lothian
and Taylor, 1996; MacDonald, 1996; Baum et al., 1999; Flores, et al., 1999; Cheung
and Lai, 2000; Taylor, 2002). At the same time, using panel data unit root tests,
Frankel and Rose (1996) and Oh (1996), among others, have also uncovered support
for the mean reversion of the exchange rates. The problem with these latter studies,
however, is their reliance on the cross-sectional independence of the panel members,
obviously an unrealistic assumption, given the numerous economic and financial
shocks affecting these members over the period under review. Indeed, our findings to
be reported later in the paper demonstrate the presence of cross-sectional dependence
among our panel members, thus throwing doubt on the robustness of these earlier
studies.

This paper contributes to the evidence on the empirical validity of the long run
PPP by testing for the nonstationarity of the real exchange rate in the context of a
panel of 20 OECD countries from 1970 to 2020. Our study includes a larger humber of
major industrial countries and for a longer time period than many earlier studies.
Unlike the earlier research, we specifically test and find cross sectional dependence
among the panel data, a finding that requires the use of the more powerful Pesaran
(2007) panel unit root test.

Since the results to be later presented in the paper demonstrate the presence of
unit roots in the real exchange rates of our sample OECD countries, a related issue
arises as to whether there is a long run relationship between the real exchange rates
and some of their potential determinants, such as the national differences in the levels
of economic productivity and the price of oil. This paper attempts to shed additional
light on this issue by testing for the presence of cointegration between the real
exchange rates and their determinants, using the standard Johansen (1991) test and
the more robust Larsson, Lyhagen and Loéthgren (2001) panel cointegration test. The
rest of the paper is organized as follows: section II focuses on methodology. Section III
focuses on empirical findings. Section IV lists limitations and recommendations for
Future Research. Section V concludes.

II. Methodology

The purpose of this research is to test the null hypothesis of unit roots in the real
exchange rates on the example of OECD countries, using the recently developed panel
cointegration tests of Larsson, Lyhagen and Léthgren (2001) and panel unit root tests.
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Authors state that the power of often employed the Augmented Dickey-Fuller
(ADF) test and Johansen (1988) test could be distorted when data sample is too small.
To increase the power of the ADF test, some studies use monthly or quarterly data;
however, it possibly could present regime shifts and other structural breaks over longer
time series. Use of panel data could improve the power of the standard root tests
(e.g., Levin and Lin, 1992; Maddala, 1998, for a contrary view). For example, Levin and
Lin (LL, henceforth) start from the standard ADF test for each of the N members of a
panel over T periods, as follows:

i=pi
Ay,t=0a+pVYit1+ Z BiiAyit-j+ €t (1)

j=1

where i =1..., N, t=1.., T, and € ; =idd (O, o). In this test, the null and
alternative hypotheses are, respectively, defined as:

H,:p=0, (2)
H,:p<O0. (3)

Using pooled cross-section time series data to test the unit root hypothesis, LL
show that their pooled estimate of p follows a standard normal distribution. One
limitation of the LL test is its dependence on a uniform speed of adjustment across all
panel members - an improbable assumption for practical applications (e.g., Maddala
and Wu, 1999). Im, Pesaran and Shin (1997; 2003) research addresses this limitation:
they assume that panel members have different speeds of adjustment. Im, Pesaran
and Shin (IPS, henceforth) test is based on the following ADF regressions for all panel
members:

i=pi
Ayt = a + pYit-1 + Z BijdVYit-j+ €it, (4)
j=1
where the null and alternative hypotheses are now defined as:
Hy:p, =0, foralli=1.....,,N (5)
H,:p, <0. forsomei=1.....,N (6)

IPS propose their t test statistic as the average of the corresponding ADF t-
statistics (t;) after the separate ADF regressions for all panel members are estimated:

t =23V ¢ (7)

N
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Under the assumption of cross-sectional independence, and applying the

Lindberg-Levy central limit theorem, IPS demonstrate that their t statistic exhibits an
asymptotically normal distribution. Next, IPS use Monte Carlo simulations to compute
the mean (u) and variance (var) of the ADF t-statistic for different values of N, T and

ADF lag (pi) in order to standardize the t distribution. Consequently, the IPS test is
often used in the context of balanced panels (same T) with the same ADF lag length to
confirm identical distribution for the ADF t-statistic across all panel members. Under

these conditions, the standardized t statistic, denoted byE , can be written as:

\/W(E—u)

2= - (8)

A main deficiency of the panel unit root tests is their assumption of cross-
sectional independence across the panel members. O’Connell (1998) finds that the
unwarranted adoption of the cross-sectional independence could seriously misrepresent
the size of the standard panel root tests. Bai and Ng, 2003; Choi, 2001; Phillips and
Sul, 2003; Moon and Perron (2004); Pesaran (2007), for example, have attempted to
address this issue in the context of various factor and error component models.
Pesaran (2007), for example, suggests a modified version of the IPS test, in which the
standard ADF test is further augmented by the lagged values of the level and first
differences of the cross-section average of the individual series:

i=p i=n
Ayit=0+piVYit1 +CYit1+ Z BijA Vit + Z dijA Yt Vi (9)
j=1 j=0
where yt = %Z’i"zlyit . Following a procedure like IPS, the Pesaran test is now

based on the average of the CADF (cross sectionally augmented ADF) t-statistics for the
significance of p; in equation 9:

tt= -3V, ¢ (10)

Since the panel members are cross sectionally dependent, the tt statistic does
not have an asymptotic normal distribution. Pesaran, after applying simulations, offers
the critical values of the standardized version (Z, hereafter) of this statistic for various
sample and panel sizes. Before the application of the above panel root tests, it is
necessary to ascertain whether the underlying panels are characterized by the presence
of cross-sectional dependence. We use the diagnostic techniques developed by Breusch
and Pagan (1980) and Pesaran (2004).The Breusch-Pagan Lagrange Multiplier (LM) test
is based on the following test statistic:

LM = TN SN 002 (11)
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where p;is the Pearson correlation coefficient between the estimated residuals

from the ADF regressions of the panel members i and j. Under the null of no cross-
sectional dependence, the LM statistic has a chi-squared distribution with N(N-1)/2
degrees of freedom. In a similar way, the Pesaran cross sectional dependence (CD) test
is based on the following test statistic:

CD = |—— (EM¥Vip ) (12)

N(N-1)

where p;is defined as before. Under the null of no cross-sectional dependence,
the Pesaran CD statistic has asymptotically a standard normal distribution.

Our discussion so far has centered on the methodological issues surrounding the
use of more robust panel unit root tests. Of related interest is the use of the equally
more robust panel cointegration tests in establishing the presence of long run
relationships among variables characterized by unit roots. Johansen (1991) is the most
popular non-panel cointegration test in a multivariable context. The Johansen test
follows the assumption that the data with unit roots can be described by a VAR in levels
of order g as follows:

yt:Hlytfl_kHZyth+"'+qutfq+l"lt (13)

where Y, is a vector of n difference-stationary variables and 4, is a vector of Gaussian

white noise disturbances. The above VAR can be restated in the first differences of the
variables as follows:

AYe = [ 1Yer HaAY s + DAY o+ T A g + 1y (14)

Elements of y, are cointegrated if they have linear combinations that are

stationary. Johansen (1991) has shown that if there are r cointegrating vectors, the
rank of IT equals r <n, such that IT can be factored as the product of two n x r matrices

(Hz—ﬂa'), where a represents the matrix of r cointegrating vectors and g represents
the matrix of adjustment coefficients. Under the cointegration assumption, equation 14

can be expressed in the following error correction model (ECM) form:

Ayt = _IBZt—l + FlAyt—l + FZAyt—Z et Fq—lAyt—OI+l + 1y (15)

where Z, = &y, represents the error correction terms. Johansen then introduces

a likelihood ratio-based trace statistic to test for the number of cointegrating vectors r.
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Larsson, Lyhagen and Loéthgren (2001) extend the Johansen test by offering a
standardized average trace statistic (zzz) for the panel members, which, under the null
hypothesis of r cointegrating vectors, follows an asymptotic normal distribution. More
specifically, we have:

- VN (Trace- u)
7222 —— (16)

where Trace = average trace for all panel members, and uand var are the mean
and variance ofTraceas tabulated by Larsson, et al. (2001).

III. Empirical Results

The annual data on the OECD real exchange rates between 1970 and 2020 are
defined bilaterally for each country against the US dollar and are expressed in natural
logarithms. A typical real exchange rate is defined as the ratio of the domestic to the
US prices, where all prices are measured in terms of the domestic currency. This means
that any appreciation of the real exchange rate of a country against the US dollar will
indicate a weakening of the international competitive position of that country relative to
the US. First, we conduct the augmented Dickey-Fuller(ADF) unit root tests of the real
exchange rates against the alternative hypotheses that they are all stationary around a
constant (a visual inspection of the real exchange rates showed no clear trend for the
countries in the sample, no time trends were included in the Dickey-Fuller tests). The
implementation of the Dickey-Fuller test demands the whitening of the error terms
associated with the auxiliary equations of these tests by adding an appropriate humber
of lags of the first differences of the underlying variables to these equations. To
achieve the appropriate lag length for our sample countries, the Akaike information
criterion (Akaike, 1973) is used for a VAR in all the real exchange rates. Starting from
a maximum lag of three years, the Akaike procedure selected a lag of only one year.
The ADF unit root test results are presented in Table 1. We are unable to reject the null
of a unit root for six of our twenty sample countries (Canada, Ireland, Italy, Portugal,
Turkey, and UK).

Table 1. ADF Unit Root Test Results

Country t test Country t test
Australia -3.04* South Korea -3.16*
Belgium -3.73%* Luxemburg -3.98*
Canada -2.57 Netherlands -3.94%*
Denmark -3.58* New Zealand -3.10*
Finland -3.97* Norway -3.30*
France -3.45* Portugal -1.96
Germany -3.47%* Spain -3.36*
Ireland -2.72 Sweden -3.58*
Italy -2.63 Turkey -2.14
Japan -3.09%* United Kingdom -2.77

* Indicates significant at the 5 percent level.
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These findings provide support for the presence of mean-reversion in the real
exchange rates, and the empirical validity of the long run PPP, for most of our sample
countries. Having largely rejected the random walk behavior of the real exchange rates
within the ADF framework, we proceed to examine the time series properties of these
rates within a panel unit roots model. The use of the OECD panel should provide
additional power to our ADF unit root tests. We apply the IPS test, ignoring
momentarily the issue of the cross-sectional dependence of the panel members. Next,
we individually estimate the standard ADF regression for each panel member, and

calculate the corresponding IPS 7 statistic as defined by 5 above. As before, the z

statistic has an asymptotic normal distribution. Based on the value of z for our panel, -
9.37, which is highly significant at the 5 percent level, the IPS test also strongly rejects
the null hypothesis of unit roots for our panel. We cannot reject mean reversion in the
real exchange rate in the context of our sample countries. However, the IPS test can
result in spurious findings in the presence of cross-sectional dependence across panel
members. Thus, we test for cross sectional dependence among our sample countries.

The cross-sectional dependence of panels is tested based on the LM and CD
diagnostic tests. The implementation of these tests calls that we first estimate the
pairwise correlations for all the residuals from the ADF regressions run separately for
individual panel members. Using these estimated residuals, we then calculate the
corresponding correlations and their associated diagnostic test statistics. The Breusch-
Pagan LM statistic, which has a chi-squared distribution with 190 degrees of freedom
for our sample, has a value of 8,435.91 and is highly significant at the 5 percent level.
The Pesaran CD test statistic, which has a standard normal distribution, has a value
0f118.45, highly significant at the 5 percent level. Both our diagnostic tests strongly
reject the null hypothesis of no cross-sectional dependence for our sample countries.

These findings render the application of the IPS test in its original form
untenable. Consequently, the correct methodology is provided by the Pesaran-modified
IPS test.

To apply Pesaran test, we first separately estimate the cross sectionally
augmented ADF regression 9 (CADF) for all sample countries. The results are reported

in Table 2. We determine the cross sectionally modified IPS statistic (t_t) as the average
of the standard t-statistics from the estimated CADFs. The standardized value of this

statistic (Z) can then be compared to the critical values tabulated by Pesaran to

assess its significance. The estimated zz statistic has a value of 2.25, which is larger
than the 5 percent critical value of -2.11 provided by Pesaran. Therefore, at the 5
percent level of significance, we cannot reject the null hypothesis of unit roots in the
exchange rate for our sample countries. These results are at odds with those found
earlier for our standard IPS test, where the presence of cross-sectional dependence
across our panel members was ignored. Based on these more robust test results, like
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Pesaran (2007) in the context of smaller sample and panel sizes, we raise questions
about the empirical validity of the long run PPP.

Table 2. CADF Unit Root Test Results

Country t test Country t test
Australia -2.50 South Korea -2.95
Belgium -1.21 Luxemburg -1.49
Canada -2.49 Netherlands -1.66
Denmark 0.05 New Zealand -1.35
Finland -1.43 Norway -2.74
France -1.43 Portugal 0.32

Germany -1.18 Spain 0.13

Ireland 0.04 Sweden -1.86
Italy 0.16 Turkey -1.27
Japan -1.88 United Kingdom -1.86

Given the presence of unit roots in our real exchange rates, we proceed to test
for the existence of cointegration between these variables and some of their potential
determinants. We are interested in whether the real exchange rates of our sample
countries can in part be explained by the existing technological gaps between these
countries and the US, as measured by the sizes of their real GDPs per capita. Since
technological progress can reduce the levels of production costs and prices of the
tradable goods, we expect that any increase in the size of the technological gap of any
sample country relative to the US to initially result in the effective depreciation of the
real exchange rate of that country against the US dollar.

According to the well-known Balassa-Samuelson (1964) effect, the subsequent
competitive increases in the wages and prices of the non-tradable sectors eventually
push the aggregate price levels in the more advanced countries higher, resulting in the
eventual appreciation of the real exchange rates for those countries. This means that
the prices in more advanced economies have an upward productivity bias, a fact that
can render the currencies of these countries to become overvalued. In this light, and in
the context of our cointegration equations, we expect that the long run real exchange
rate of any sample country to depend positively on the size of the relative productivity
gap for that country. Given that the higher oil prices can adversely affect the levels of
costs and prices in oil importing countries, we expect that any increase in oil prices to
result in an increase in the real exchange rates. In other words, we anticipate that the
real exchange rate for any sample country to depend positively on the real price of oil.

To test the above expectations, we use the individual and the panel cointegration
tests. Table 3 presents the country-by-country and the panel cointegration test results
under three different hypotheses regarding the number of cointegrating vectors (r = O,
r =1, and r = 2). Starting from the Johansen trace test results for the individual
countries, the table shows the presence of one cointegrating vector for 13 countries
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(Australia, Belgium, Denmark, Finland, France, Ireland, Japan, South Korea,
Netherland, New Zealand, Spain, and Turkey), two cointegrating vectors for one
country (Norway), and no cointegrating vectors for six countries(Canada, Italy,
Luxembourg, Portugal, Sweden and UK).The use of the more robust panel cointegration
test indicates the presence of only one cointegrating vector for all the sample countries.
As Table 3 shows, the average trace values are respectively 41.47, 12.08, and 3.13 for
r=0, 1, and 2. Adjusting these average trace values for their small sample biases, as
suggested by Reinsel and Ahm (1992), and standardizing these corrected average trace
values by their simulated means and variances given by Breitung (2005), we obtain the
zzz values of, respectively, 13.71, 1.42 and -0.19, where only the first value exceeds
1.645, the 5% critical value for a normal distribution. We find only one cointegrating
vector for each country in the sample.

Table 3. Standard and Panel Cointegration Test Results

r=20 r=1 r=2 r=20 r=1 r=2
Country Trace Trace Trace Country Trace Trace Trace
Australia 35.88* 16.11 4.47 S Korea 84.46* 9.98 2.63
Belgium 85.02* 14.00 5.58 Luxemburg 23.04 10.70 1.15
Canada 19.98 11.44 3.91 Netherlands 38.69* 12.07 0.81
Denmark 36.70%* 11.25 2.16 N Zealand 50.93* 8.22 1.98
Finland 39.24* 9.04 2.10 Norway 43.82* 20.57* 5.43
France 39.74% 10.43 1.77 Portugal 25.46 8.79 3.57
Germany 40.96* 11.24 1.21 Spain 36.33* 11.71 1.50
Ireland 43.99* 15.97 5.94 Sweden 25.89 13.82 4.84
Italy 31.60 9.06 1.51 Turkey 36.67* 15.15 3.78
Japan 60.66* 13.50 1.84 UK 30.31 9.37 1.82
Trace 41.47 12.08 3.13 777 13.71%* 1.42 -0.19

* Indicates significant at the 5 percent level.

Now we estimate the actual cointegrating vectors by using the method of
dynamic OLS, since we have only one cointegrating vector for each country. According
to the dynamic OLS, the cointegrating vector for each country can be estimated by
regressing the real exchange rate of that country on the corresponding levels of
productivity gap and oil price, in addition to the lagged and future values of the first
differences of the same variables. The estimated cointegrating vectors are presented in
Table 4. Our results demonstrate that the real exchange rate is positively and
significantly related to both the productivity gap and the price of oil. These findings thus
lend strong support to the Balassa-Samuelson effect, at least in the context of the
OECD countries.
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Table 4. Cointegrating Vectors (Dependent Variable = Real Exchange Rate)

Country | Constant Productivity oil Country Constant | Productivity | Oil
Gap Price Gap Price
Australia | -0.22 -1.67* 0.09 S Korea -0.18* 0.20* 0.03
Belgium 0.07 0.95%* 0.13%* Luxemburg | 0.05 0.21* 0.06*
Canada 0.10 0.03 0.08* Netherlands | 0.06 0.70%* 0.07*
Denmark | 0.24%* 0.82%* 0.05 N Zealand -0.23 -0.62 0.12
Finland 0.19* 0.33* 0.02 Norway 0.41* -0.18 0.08*
France 0.05 0.34 0.01 Portugal 0.82* 1.87* 0.18*
Germany | 0.08* 1.13* 0.04 Spain 0.14 0.84* 0.14*
Ireland 0.11%* 0.31%* 0.07* Sweden 0.14* -2.04* 0.03
Italy 0.14 0.75% 0.16* Turkey -0.96* -0.71%* 0.29*
Japan 0.75% 1.62%* -0.08* | UK 0.42%* 1.83* 0.09*

* Indicates significant at the 5 percent level.

IV. Limitations and Recommendations for Future Research

Given the importance of the long run purchasing power parity, it is not surprising
that substantial time and effort have been devoted to testing its empirical validity,
using a host of unit root tests. As more powerful econometric techniques have recently
emerged, the application of the related unit root tests has come to increasingly rely on
less restrictive assumptions about the underlying data.

This paper has advanced the empirical literature on the long run PPP by using
the more powerful panel unit root tests, which take account of the economic
interactions among the member OECD countries. Finding unit roots in the real
exchange rates of the sample countries, the paper has also used the related panel
cointegration tests to account for the deviations of the real exchange rates from their
purchasing power levels. At the same time, however, the paper is limited by the fact
that it ignores the presence of major structural breaks, such as the 2008 financial crisis,
during the sample period. Our findings are also relevant in the context of the OECD
countries.

To address these limitations, it is therefore recommended that future research in
this area be focused on testing for panel integration and cointegration in the presence
of structural breaks in the underlying data (e.g., Li, Qian, and Su, 2016). In addition, it
is also recommended that the empirical methodology employed in this paper be applied
in the context of other non-OECD countries and regions of the world. Such additional
empirical work can shed better lights on the long run validity of the PPP.

V. Conclusion

In this paper we examine the presence of unit roots in the real exchange rates of
20 OECD countries from 1970 to 2020, using the heterogeneous panel unit root tests
developed by Im, Pesaran and Shin (2003) and Pesaran (2007). Given the presence of

19



International Journal of Business and Economics
Vol. 7, No. 1, 2022, pp. 9-23
http://ijbe.ielas.org/index.php/ijbe/index
ISSN (online) 2545-4137

cross-sectional dependence across the panel, we find evidence of unit roots in the real
exchange rates, thus rejecting their mean reversion for all the sample countries. We
apply a series of countegration tests to explain the observed deviations of these real
exchange rates from their long run purchasing power parities. Based on these tests, the
OECD real exchange rates are mostly related positively to both the existing national
productivity gaps and the movements of oil prices. Thus, we provide additional support
for the Balassa-Samuelson effect, in which the real exchange rates of the higher income
countries tend to be systematically overvalued, as hypothesized by Balassa (1964) and
Samuelson (1964). Our findings thus demonstrate that the real exchange rates of the
OECD countries have only limited tendency to automatically revert to their equilibrium
values, a fact that will necessitate the adoption of coordinated policy actions by these
countries to address any disequilibria in their mutual foreign account balances. One
sure way to achieve this objective is to ensure that the adopted economic policies help
expedite the pace of economic convergence among the OECD countries. The lack of
such convergence during the recent financial crisis was a leading factor in pressuring
the balance of international payments for the less industrially advanced countries within
the OECD.
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