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ABSTRACT 

 

A group of studies have shown that in less developed countries, purchasing power parity 

(PPP) theory is supported more often when the black market exchange rates rather than official 

rates are used in the testing procedure. They have all relied upon linear ADF test applied either to 

the residuals of a cointegrating vector or to real exchange rates. In this paper we use a non-linear 

ADF test and show that when non-linearity is incorporated in the testing procedure, the non-

linear tests support PPP more often than the linear test regardless of whether we use official or 

black market exchange rate. Besides, for the post Bretton-Woods period, PPP receives almost 

equal support using either the black market exchange rates or the official rates. 
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I. Introduction 

The purchasing power parity (PPP) theory is an important building block of international 

macroeconomic models. Long run PPP implies a mean-reverting (stationary) process for real 

exchange rate. PPP has been tested by either studying the long-run linkages between nominal 

exchange rates and relative prices or by testing whether the real exchange rates are stationary 

or not. Despite many studies, no consensus has been reached on the validity of PPP in the 

literature.
1
 Besides its well known theoretical reasons, studying whether PPP holds well is 

significant for other key reasons.  First, if PPP holds, then the effects of a shock to the real 

exchange rates would be only temporary, suggesting that real exchange shocks have no 

detrimental effects on trade flows at least in the long run.  Second, if PPP holds within a region, 

for example, for the CFA zone in Africa, this would imply price level convergence across the 

member states, suggesting minimal real exchange rate risk. The latter issue is critical not only 

for policymakers but also for asset pricing and portfolio management considerations (Koedijk 

et al., 2004).   

A common feature of most of these studies is their reliance upon the standard Augmented 

Dickey-Fuller (ADF) test in which the null hypothesis of non-stationarity or unit root is tested 

against a linear stationarity. However, recent studies have shown that the mean reverting process 

of real exchange rates may follow a non-linear path. For example, Kapetanios, Shin and Snell 

(2003, KSS hereafter), applying a new test that is based on a nonlinear smooth transition 

autoregressive (ESTAR) procedure in which the null is still unit root but the alternative is non-

linear stationarity in a time series variable, show that evidence for PPP is stronger when KSS test 

                                                 
1
 Early studies that tested for stationarity of the real exchange rates or other formulation of PPP mostly rejected it. 

Examples include Taylor (1988), Carbae and Ouliaris (1988, 1991), McNown and Wallace (1989), Layton and Stark 

(1990), Kim (1990), Bahmani-Oskooee and Rhee (1992), and Bahmani-Oskooee (1995). Example of those who 

have supported PPP includes Bahmani-Oskooee and Barry (1997), Lothian and Taylor (1996), and Bahmani-

Oskooee (1998). For a review article see, Rogoff (1996) and Lucio (2005).   
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is used than the standard ADF test. This finding has received further empirical support in the 

literature.
2
 The empirical evidence has been supported by theoretical arguments as well. For 

example, some models argued that non-linearity in real exchange rates might be caused by 

transactions costs in international arbitrage, which create a band of no arbitrage for the real 

exchange rate.
3
  It is also argued that official intervention in the foreign exchange market may 

impart non-linearity into the adjustment of the nominal exchange rate and, with stickiness in 

prices in the short run, into the adjustment of the real exchange rate as well (Sarno and Taylor, 

2001, and Taylor, 2003).  We expect a higher degree of nonlinearity in the official real exchange 

rates of less developed countries (LDCs) than those of developed countries due to higher level of 

foreign exchange market intervention in the former.  

A common feature of the available empirical studies above is that the majority of them 

have relied upon the official exchange rates in testing PPP. However, using the official rates for 

countries with significant black or parallel market activities may significantly bias the inferences 

regarding the validity of PPP as the black market or parallel exchange rates serve as a better 

proxy for floating exchange rates. Therefore, a few studies have relied on black market or 

parallel exchange rates in testing PPP, especially in less LDCs. These studies report that PPP is 

supported more often when the black market exchange rate is used in the testing procedure than 

the official rate.
4
 Despite this, an important shortcoming of this literature has been that these 

studies do not apply non-linear tests in investigating the validity of PPP based on the black 

                                                 
2
 See, among others, Sarno (2000), Taylor and Sarno (2001), Liew et al. (2004), Chortareas and Kapetanios (2004), 

Sarno et al. (2004), and Bahmani-Oskooee et al. (2006).  

 
3
 For such a model, see Michael et al. (1997). 

 
4
 They include Culbertson (1975), Edwards (1989), Phillips (1988), Bahmani-Oskooee (1993), El-Sakka and 

McNaab (1994), Baghestani (1997), Sanchez-Fung (1999), Luintel (2000), Kouretas and Zarangas (2001), Nagayasu 

(2002) and Bahmani-Oskooee and Goswami (2005). Bahmani-Oskooee and Goswami (2005) provide a review of 

the literature.  
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market or parallel exchange rates. Relatively higher transaction costs in international arbitrage in 

the developing countries would make these countries’ real exchange rates in illegal markets more 

vulnerable to nonlinearity shocks than those of the advanced market economies.   

 In this paper we fill this gap in the literature. Not only do we test PPP by using both the 

official as well as the black market exchange rates, but we also employ both the standard linear 

ADF test and the non-linear KSS test to determine whether the mean-reverting properties of the 

real black market exchange rates is on a non-linear but stationary path. Given frequent official 

interventions and higher transactions in international arbitrage, it is more likely that the real 

exchange rates in LDCs exhibit nonlinear effects. To our best knowledge, this study provides the 

most comprehensive evidence on the validity of PPP as far as black market exchange rates are 

concerned. To this end, we introduce the KSS test in Section II. The empirical results based on 

25 LDCs are reported in Section III with a conclusion in Section IV.   

 

II. The KSS Test
5
 

Let the time-series variable in question for which we plan to apply unit root tests be 

defined as RER (real exchange rate). The standard ADF test under which we test the null of unit 

root against the alternative of linear stationarity is formulated by (1):  

 

1

1
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The relatively new test introduced by Kapetanios, Shin and Snell (2003) still assumes the 

null to be the unit root, but the alternative is non-linear stationary smooth transition 

                                                 
5
 This section closely follows Bahmani-Oskooee et al. (2006). 
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autoregressive (STAR) process. It is based on the following exponential smooth transition 

autoregressive (ESTAR) specification:  

 

 

 

Where µt is an error term with usual properties. In this specification, the null of unit root, i.e., θ = 

0 is tested against the alternative of θ > 0.  Kapetanios et al. (2003) show that it is not feasible to 

directly test the null against the alternative because λ in (2) is not identifiable under the null. To 

remedy the situation, they use a first-order Taylor series approximation and reparameterize (2) to 

obtain the following specification: 

 
3

1            (3)
t t t

RER RERφ ω−∆ = +  

 

Like standard ADF test, to make the residuals in (3) white noise, they further augment (3) by a 

few lags of the dependent variable as in (4):  
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As can be seen, non-linearity is reflected by raising the lagged level of RER to power three rather 

than one, as in the standard ADF test. In (4) the null of unit root, i.e., φ = 0 is tested against the 

alternative of φ  < 0 by familiar t ratio obtained for φ. However, the t ratio of the new test has a 

new distribution for which the critical values are tabulated by Kapetanios et al. (2003). Since this 

t ratio is for a non-linear model as outlined by (4), we shall denote it by tNL. 

 In this study, we apply both the ADF and KSS tests to the real black market exchange 

rates as well as the real official exchange rates to test for the stationarity of the these rates.  In our 

2

1 1[1 exp( ]              (2)− −∆ = − − +t t t tRER RER RERλ θ µ
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testing, the number of augmentations n for either the ADF tests or the KSS tests is selected using 

the general-to-specific procedure of Hall (1994) and Ng and Perron (1995).  The maximum 

number of n was set to be 24, mostly because of the data being monthly, and insignificant 

augmentation terms were excluded. 

 

3. Data and the Results  

Monthly data of the price indices and the official bilateral exchange rates against the U.S. 

dollar come from the International Financial Statistics of the IMF. The monthly black market 

exchange rates, however, come from Reinhart and Rogoff (2004) all for 25 less developed 

countries (LDCs).
6
  The sample period for most of the countries runs from the beginning of 1957 

to the end of 1998.  No black market rate data are available beyond 1998.
7
  

The bilateral real exchange rates (RERs) relative to the U.S. dollar are constructed by 

   = − +i i i usRER s p p     (5) 

where si is number of units of country i’s currency per U.S. dollar, pi and pus are consumer price 

indices (CPI) of country i and the U.S., respectively.  The exceptions are Brazil, Korea, and 

Thailand, whose monthly CPI data were not available for the whole sample period.  Therefore, 

the producer price indices (PPI) of these countries and the U.S. are employed for getting pi and 

pus in (5) for these three countries, respectively.  All these variables are in the logarithmic form. 

                                                 
6
 See Table 1 for a list of countries. 

 
7
 Due to lack of some observations, the study period for  Dominican Republic, El Salvador, Morocco, and 

Venezuela were restricted to 1960:03 - 1998:12, 1961:1 - 1998:12, 1959:1 - 1998:12, and 1960:11 - 1998:12, 

respectively. 
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Both the ADF and KSS tests are applied to the real exchange rates constructed using the 

black market exchange rates and the official exchange rates, RERB and RERO, respectively. Table 

1 reports the results. 

Table 1 goes here 

There are two panels in Table 1. One panel reports the results for RERB and the other 

panel for RERO.  In each panel, four statistics are reported.  The test statistic of the standard ADF 

that includes a constant in regression (1) is denoted by tADF1, and the one that includes both a 

constant and a time trend in regression (1) is denoted by tADF2.  The non-linear KSS test statistics 

based on regression (4) are denoted by tNL1 for de-meaned data and tNL2 for de-trended data. 

Although a significant statistic is identified by * at the 10% level, by ** at the 5% level, and *** 

at the 1% level, for ease of exposure we will concentrate on 10% level of significance.   

Consider first the results the real official exchange rate, RERO. Based on the non-linear 

KSS test results we gather that KSS tests reject the null of non-stationarity which implies support 

for PPP in 19 countries, at least by one of the two tests (i.e., by tNL1 or tNL2). However, the 

standard linear tests (tADF1 or tADF2) reject the null only in ten countries. Thus non-linear KSS test 

support PPP more often than the standard linear ADF test which is in line with previous literature. 

However, when we shift to the results for real black market rate (RERB), number of countries for 

which PPP is validated decreases from 19 to 14 when the KSS tests are considered and from ten 

to eight when the standard ADF tests are considered. This contradicts the past literature. The fact 

that standard ADF tests do not provide relatively more support for PPP when the real black 

market exchange rate is considered, could be due to long span of monthly data used in this study 

compared to relatively short span of quarterly or mostly annual data in previous studies. 

However, most importance and significant finding is that when non-linearity is incorporated into 
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the testing procedure, the non-linear tests provide more support for PPP in the results for real 

official exchange rate as compared to the real black market rate. This contradictory outcome in 

the paper compared to previous studies indicates the weakness in previous research that failed to 

incorporate non-linearity in mean reverting properties of the official rates.  Such a finding may 

reflect the high level of foreign exchange market interventions in LDCs. 

Since the study period combines data from the Bretton Woods as well as the post Bretton 

Woods eras, we thought of engaging in some sensitivity analysis by breaking up the sample 

period. While the results for the first period (starting from the beginning of the sample period till 

February 1973) are reported in Table 2, those for the latter period (from March 1973 to 

December 1998) are reported in Table 3. 

Tables 2 and 3 go here 

The results in Table 2 reveal that by relying at least on one of the standard ADF tests, PPP is 

supported in 10 countries when the black market real exchange rate is used in testing PPP. 

However, the same tests support PPP only in five countries for the official real exchange rate. 

Thus, using the data of relatively fixed-exchange rates of the Bretton-Woods era, our findings 

that PPP receives more support when the black market exchange rate is used is in line with 

previous literature. This would be expected because of more flexibility in the black market 

exchange rates as compared to fixed official rates during that period. Indeed, during the period, 

black market exchange rates are said to be good proxies for floating rates. However, when we 

shift to KSS tests and use at least one of the non-linear tests, there is no significant difference in 

the number of countries for which PPP is supported. More precisely, PPP is supported in 11 

countries when the black market exchange rate is used and in  9 countries when the official rate 

is used. Thus, it appears that incorporating non-linearity in the adjustment path of official real 
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exchange rates provide support for PPP in only slightly smaller number of cases as than the black 

market exchange rates. Non-linearity in the official rates could also arise from structural breaks 

due to official devaluation, besides frequent official interventions. This argument is further 

supported when we consider the results for the post Bretton-Woods era during which official 

exchange rates have enjoyed more flexibility. From Table 3 we gather that at least one of the 

ADF statistics supports PPP in four countries when RERB is used and in three countries when 

RERO is used. As for the KSS non-linear tests, at least one of the two statistics support PPP in 14 

countries in the results for either the black market or official real exchange rate. Thus, regardless 

of whether we use the real black market exchange rate or the official rate, incorporating non-

linear adjustment in adjustment path of either rate provide more evidence in support of PPP.  

 

IV. Summary and conclusion 

 Testing for stationarity of real exchange rates is one way of testing the well-known theory 

of the purchasing power parity theory (PPP). A large body of the literature includes studies that 

have used different unit root testing procedures and have arrived at different conclusions. These 

studies have relied upon the official exchange rates in testing PPP. There exists another body of 

the literature on PPP which includes several studies that have used black market exchange rates 

in testing PPP. A common theme of this body is that since black market exchange rates act as 

proxies for floating rates, they support PPP more often than the official rates. Like the former 

group, however, this group has employed unit-root testing procedures that have unit root as their 

null hypothesis and a linear stationary adjustment as their alternative hypothesis.   

Recently Kapetanios et al. (2003) introduced a new test which incorporates non-linearity 

in the mean reverting process of a time-series variable. When this test was applied to real official 
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exchange rates, it provided support for PPP in majority of countries as compared to the standard 

linear ADF test. We wonder the finding by the previous research that standard ADF test based on 

real black market exchange rate supports PPP more often than the one based on real official rate 

is due to ignoring the possibility of non-linear adjustment in real rates. Non-linearity in 

adjustment path may arise due to intervention in the official foreign exchange markets which 

depending on the extent of intervention, it could introduce structural instability.  

In this paper we use monthly black market as well as official exchange rates from 25 less 

developed countries to test PPP. The sample period begins with 1957 and ends at 1998, the last 

year for which the black market exchange rates are available. We test PPP by using standard 

linear ADF test as well as Kapetanios et al.’s (2003) non-linear ADF test. The results could be 

summarized by saying that: First, the standard linear ADF test provided support for PPP in 

almost the same number of countries regardless of whether the real black market or real official 

exchange rate was used. Such outcome which contradicts previous research could be due to long 

span of monthly observations used in this paper as compared to relatively short span of quarterly 

or annual data used by previous studies. Second, when the non-linear ADF test was used, it 

provided somewhat more support for PPP when official exchange rates were used (19 cases) as 

compared to the results obtained for the real black market exchange rate (14 cases). Thus, it 

appears that incorporating non-linearity in the testing procedure which may account for 

intervention in the official foreign exchange markets reverses the findings by previous research.  

Third, since the study period includes observations from pre and post Bretton-Woods era, 

we tested the theory by using data from each period. The results from the first period (i.e. fixed 

exchange rate period) upheld the previous research only when the linear ADF test was used. The 

non-linear ADF test supported PPP in similar number of countries when either black market rate 
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or official rate was used. The results signify the importance of non-linear adjustment in real 

official exchange rates which may account for devaluations during the fixed exchange-rate 

period. Our results support the recent arguments that official interventions in the foreign 

exchange market may impart non-linearity into the adjustment of the nominal exchange rate and, 

with sticky prices in the short run, into the adjustment of the real exchange rate as well (Sarno 

and Taylor, 2001, and Taylor, 2003).  However, during the post Bretton-Woods period when 

official exchange rates are adjustments are dominated by the market forces, they come closer to 

the black market exchange rates, which imply that PPP should get almost the same support 

regardless of the exchange rate used. Although the results from the post Bretton-period supported 

the above conjecture, still the non-linear ADF test provided support for PPP in much more cases 

than the linear test, regardless of whether the black market or the official rate was used.  

In sum, concentrating on the post Bretton-Woods era, due to relatively more flexibility in 

the nominal exchange rates of less developed countries and due to currency unification in some 

countries, PPP receives equal support whether we test by using the black market exchange rates 

or the official rates. However, it is supported more frequently (using either rate) when the non-

linear ADF test is employed in the testing procedure as compared to linear ADF test. 
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Table 1: Unit root test results for the full sample period 

 

                         RERB                   RERO   

Country Sample period  tADF1 tNL1 tADF2 tNL2   tADF1 tNL1 tADF2 tNL2 

Argentina 57:01 - 98:12  -2.70* -7.20*** -2.93 -7.85***   -2.66* -4.40*** -3.23* -4.65*** 

Bolivia 57:01 - 98:12  -3.49*** -6.84*** -3.61** -6.90***  -2.07 -14.64*** -2.10 -14.62*** 

Brazil 57:01 - 98:12  -1.34 -2.73* -1.58 -3.52**  -1.74 -1.63 -2.22 -2.79 

Chile 57:01 - 98:12  -2.09 -4.65*** -2.38 -4.34***  -1.05 -8.21*** -2.12 -17.33*** 

Colombia 57:01 - 98:12  -1.69 -1.67 -2.14 -2.11  -1.52 -1.58 -1.99 -1.79 

Costa Rica 57:01 - 98:12  -1.93 -5.11*** -2.57 -5.54***  -1.17 -3.36** -1.92 -5.33*** 

Dominican Rep.  60:03 - 98:12  -1.58 -1.44 -2.10 -1.80  -2.32 -4.32*** -3.10 -7.81*** 

Ecuador 57:01 - 98:12  -1.77 -1.70 -2.11 -1.64  -1.41 -2.14 -2.06 -2.99 

Egypt 57:01 - 98:12  -1.83 -3.58*** -2.25 -3.71**  -3.04** -3.63*** -3.30* -3.38* 

El Salvador 61:01 - 98:12  -0.63 -2.99** -1.42 -5.10***  -0.75 -1.64 -3.34* -6.64*** 

India 57:01 - 98:12  -1.64 -1.45 -2.90 -3.12  -0.05 -1.24 -2.61 -3.88** 

Israel 57:01 - 98:12  -2.70* -3.17** -2.70 -3.20*  -3.05** -3.13** -3.05 -3.68** 

Korea 57:01 - 98:12  -3.39** 1.90 -3.59** -2.21  -3.83*** -3.32** -4.01*** -3.43** 

Malaysia 57:01 - 98:12  -0.36 -3.13** -1.68 -5.41***  -0.44 -5.46*** -1.82 -9.63*** 

Mexico 57:01 - 98:12  -3.04** -4.84*** -3.24* -5.11***  -3.74*** -4.07*** -3.96*** -4.29*** 

Morocco 59:01 - 98:12  -1.66 -2.77* -2.21 -2.62  -2.12 -3.00** -2.12 -2.53 

Pakistan 57:01 - 98:12  -0.97 -0.13 -3.06 -3.04  -0.54 -0.69 -3.28* -4.67*** 

Paraguay 57:01 - 98:12  -1.80 -2.49 -2.18 -2.56  -1.14 -0.56 -1.51 -0.77 

Peru 57:01 - 98:12  -1.08 -1.97 -1.55 -2.66  -1.41 -2.81* -2.05 -2.05 

Philippines 57:01 - 98:12  -2.20 -5.52*** -2.45 -5.36***  -3.02** -2.55 -3.27* -3.59** 

South Africa 57:01 - 98:12  -1.82 -3.96*** -2.85 -5.25***  -1.07 -4.24*** -2.16 -4.47*** 

Sri Lanka 57:01 - 98:12  -2.72* -2.30 -2.47 -2.20  -0.97 -0.62 -0.79 -1.39 

Thailand 57:01 - 98:12  -3.14** -4.06*** -3.01 -3.81**  -3.97*** -7.93*** -3.92** -7.73*** 

Uruguay 57:01 - 98:12  -2.60* -1.94 -2.83 -2.24  -3.51*** -5.85*** -3.63** -5.85*** 

Venezuela 60:11 - 98:12  -1.74 -1.98 -1.64 -2.02   -2.47 -2.40 -2.77 -2.63 
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Notes: RERB and RERO are the real exchange rates constructed using the black market exchange rates and the official exchange rates, 

respectively.  tADF1 and tADF2 are the standard ADF test statistics for the null of nonstationarity of the variable in the study without and with 

a time trend, respectively, in the model for testing.  tNL1 and tNL2 are the KSS test statistics for the de-meaned and the de-trended data, 

respectively.  The 10%, 5% and 1% asymptotic critical values are -2.57, -2.86 and -3.43 for tADF1 respectively, and are -3.12, -3.41 and 

-3.96 for tADF2 respectively.  Those for tNL1 are -2.66, -2.93 and -3.48, respectively, and for tNL2 are -3.13, -3.40 and -3.93, respectively, 

taken from Kapetanios et al. (2003, p. 364).  *, ** and *** denote rejection of the null hypothesis at the 10%, 5% and 1% significance 

levels, respectively. 
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Table 2: Unit root test results for the Bretton-Woods period 
 

                 RERB                   RERO   

Country tADF1 tNL1 tADF2 tNL2   tADF1 tNL1 tADF2 tNL2 

Argentina -2.93** -3.44** -2.27 -2.44   -1.09 1.24 -2.15 -1.29 

Bolivia -0.38 -1.08 -0.58 -1.86  -1.87 -1.64 1.08 -0.38 

Brazil -2.06 -2.93** -2.23 -3.03  -2.66* -4.21*** -2.98 -2.91 

Chile 0.47 -1.24 -1.15 -1.81  -0.89 -1.75 -1.67 -4.75*** 

Colombia -2.51 -2.19 -4.02*** -2.41  -1.49 -1.39 -2.83 -3.49** 

Costa Rica -1.07 -1.58 -4.41*** -3.08  -1.98 -2.03 -2.26 -3.05 

Dominican Republic -2.89** -3.86*** -2.95 -3.76**  -1.90 -2.22 -1.90 -2.29 

Ecuador -2.33 -2.70* -2.31 -2.17  -1.55 -0.88 -2.15 -2.71 

Egypt -0.99 -0.80 -2.73 -1.83  -2.26 -1.98 -2.47 -1.79 

El Salvador -1.50 -2.22 -3.20* -2.81  0.31 0.59 -2.63 -1.78 

India -2.83* -2.98** -4.24*** -3.38*  -1.99 -3.50*** -2.59 -3.55** 

Israel -1.83 -2.03 -2.35 -2.30  -1.56 -3.16** -2.76 -4.38*** 

Korea -2.54 -0.99 -2.67 -0.99  -2.32 -1.52 -2.66 -2.29 

Malaysia -2.18 -2.30 -2.66 -2.16  -1.53 -1.51 -2.54 -1.48 

Mexico -1.65 -0.76 -1.80 -2.76  -1.64 -0.72 -1.81 -2.76 

Morocco -3.16** -2.98** -3.46** -3.46**  -3.38** -2.67* -3.28* -2.54 

Pakistan -0.57 -1.61 -1.92 -1.91  -2.02 -1.62 -2.06 -1.66 

Paraguay -2.75 -1.83 -3.21* -3.18*  -2.77* -2.41 -2.66 -2.44 

Peru -1.61 -2.99** -1.43 -2.97  -2.00 -3.27** -1.63 -2.75 

Philippines -0.83 -0.92 -1.46 -1.80  -1.78 -2.06 -2.59 -2.03 

South Africa -2.42 -3.61*** -2.50 -2.94  -1.89 -1.44 -1.89 -1.60 

Sri Lanka -1.91 -1.69 -2.13 -1.93  -0.18 0.42 -1.85 -2.39 

Thailand -2.16 -2.29 -3.03 -3.27*  -2.83* -3.42** -3.32* -4.04*** 

Uruguay -2.73* -2.76 -2.93 -3.09  -4.03*** -4.08*** -4.01*** -4.69*** 

Venezuela -2.56* -3.20** -1.65 -2.51   -2.48 -2.44 -2.38 -3.63** 
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Table 3: Unit root test results for the post-Bretton-Woods period 
 

                RERB                   RERO   

Country tADF1 tNL1 tADF2 tNL2   tADF1 tNL1 tADF2 tNL2 

Argentina -2.01 -6.39*** -2.20 -5.98***   -2.48 -4.00*** -2.66 -3.89** 

Bolivia -2.70* -5.35*** -2.71 -5.22***  -1.23 -10.99*** -2.23 -10.83*** 

Brazil -0.81 -2.28 -1.79 -3.83**  -0.78 -2.59 -1.90 -3.69** 

Chile -1.43 -1.68 -1.54 -2.08  -1.31 -1.79 -1.06 -2.02 

Colombia -1.44 -1.55 -1.66 -2.05  -1.51 -1.21 -1.89 -2.08 

Costa Rica -2.19 -4.55*** -2.07 -4.86***  -1.91 -3.61*** -1.67 -4.40*** 

 Dominican Republic -2.14 -3.04** -2.12 -3.14*  -2.06 -4.78*** -2.76 -5.79*** 

Ecuador -1.49 -1.38 -1.31 -1.91  -1.13 -1.91 -1.68 -2.86 

Egypt -0.82 -1.26 -1.15 -3.38*  -2.44 -2.88* -2.57 -2.78 

El Salvador -0.82 -3.16** -2.13 -4.06***  -1.09 -1.90 -4.59*** -6.45*** 

India -1.62 -2.05 -3.68** -2.82  -1.34 -2.21 -2.10 -2.93 

Israel -1.55 -1.63 -2.38 -1.14  -1.94 -1.24 -2.17 -2.30 

Korea -3.03** -2.21 -3.26* -2.50  -2.35 -5.69*** -3.05 -6.09*** 

Malaysia -0.67 -2.06 -2.44 -5.02***  -0.91 -5.62*** -3.05 -10.14*** 

Mexico -2.65* -4.06*** -2.59 -3.88**  -2.90** -3.06** -2.88 -2.97 

Morocco -2.28 -2.95** -2.30 -2.97  -1.95 -2.43 -2.65 -2.22 

Pakistan -0.41 0.11 -3.01 -3.89**  -0.64 -1.39 -1.88 -1.67 

Paraguay -1.40 -1.99 -1.39 -2.12  -0.73 -0.23 -1.72 -0.63 

Peru -0.86 -1.87 -1.61 -2.18  -1.01 -1.96 -2.33 -2.16 

Philippines -1.63 -5.60*** -1.69 -5.38***  -2.08 -5.09*** -2.56 -4.47*** 

South Africa -2.08 -3.50*** -2.26 -3.61**  -1.36 -3.54*** -1.87 -3.22* 

Sri Lanka -2.34 -2.22 -2.30 -2.47  -4.00*** -3.02** -2.99 -2.89 

Thailand -1.88 -2.67* -2.32 -3.99***  -1.95 -7.85*** -2.07 -8.41*** 

Uruguay -2.13 -2.43 -2.16 -2.24  -1.84 -2.35 -1.92 -2.50 

Venezuela -1.64 -1.87 -1.26 -1.57   -2.05 -1.88 -2.20 -1.67 

 


