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ABSTRACT

While the use of real effective exchange rates in testing purchasing power parity avoids the problems created using bilateral rates, these rates are often constructed using trade shares that are fixed in a base year. In this study, we apply linear as well as nonlinear unit-root tests to 52 countries’ real effective rates, which are constructed using time-varying weights. Incorporating a time trend, we are also able to assess whether breakdowns in PPP are due to productivity differentials. We find that while nonlinear tests provide more evidence of “productivity bias” than do linear tests, they do not provide much more evidence of PPP. A comparison to a previous study that used fixed-weight data shows that, while the results are often similar, there is somewhat more evidence of productivity bias using the new dataset, especially in Eastern Europe and Asia.
JEL Classification: F31
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I. Introduction
One of the fundamental principles of international finance, purchasing power parity (PPP) has undergone considerable testing over the past few decades. While in theory, exchange rates should be determined by countries’ price levels, so that goods cost the same in different countries, this has often been shown not to be the case. As a result, attempts have been made either to find evidence of PPP by using different tests or data, or to find explanations behind the “failure” of purchasing power parity. Taylor and Taylor (2004) discuss many of the controversies and puzzles related to PPP in their review article.

Most of the econometric studies of PPP make use of bilateral exchange rates. While easily available, these rates often show that PPP may hold between some of a country’s trade partners, but not others. This is known as the “base country” effect—different results may be found if a currency is measured against the dollar rather than against the yen, for example. One way to assess whether PPP holds in general for a country is to use a single rate, such as the effective exchange rate, which is a weighted average of a country’s bilateral exchange rates with its major trading partners. The literature in this area is rather limited, however.

One reason for this is that effective exchange rates are less readily available. The International Financial Statistics of the IMF, used in many of the studies described below, do not construct these rates for every country, especially for less-developed countries. As a result, some researchers have constructed their own real effective exchange-rate indices or have turned to other sources. 

There is no single method of constructing an effective exchange rate. Both arithmetic and geometric averages can be used. The weights may be determined by trading partner’s shares of imports, exports, or the sum of both. These are usually measured at only one point at time (usually in a base year), and assumed to be static throughout the sample. In this paper, we use a new set of real effective exchange rate data that is constructed using time-variant, rather than fixed, weights. We also apply both linear and nonlinear unit root tests to the time-series data, testing for PPP as well as for evidence of “productivity bias” hypothesis. We find that while the variable-weight data produces many similar results, the data seem to support the productivity bias hypothesis more than do fixed-weight data.


Time-series studies employing effective exchange-rate data often use the same procedures as those that use bilateral rates, primarily stationarity and cointegration methods. Many find less support for PPP than do bilateral studies. Layton and Stark (1990), applying the Engle-Granger cointegration technique to the weighted-average price indices of G-7 countries, find little evidence of cointegration between the indices, thus rejecting PPP. Other studies that reject PPP via cointegration methodology include Corbae and Ouliaris (1991) for Australia, and Bahmani-Oskooee and Rhee (1992) for Korea. 

Studies that test for stationarity in the real effective exchange rate also tend to reject PPP. If the rate is not stationarity, it will deviate from its equilibrium value after a shock. If it does not return to the level that is dictated by countries’ price levels, then PPP does not hold. Bahmani-Oskooee (1993) rejects stationarity for the real effective rates of 25 LDCs, as does Bahmani-Oskooee (1995a) for 19 industrial countries and Kim (1995) for Korea. 


Some studies have found support for PPP, however. Bahmani-Oskooee (1995b) applies the Engle-Granger procedure to assess the Greek drachma versus the weighted price indices of 19 trade partners and finds evidence of PPP. Bahmani-Oskooee (1995c), after constructing nominal and real effective rates for 22 LDCs based on each trading partner’s 1985 import share, applies two stationarity tests and shows that PPP holds in eight of the 22 countries. 

Since the commonly used Augmented Dickey-Fuller (ADF) test has been criticized for rejecting stationarity too often, other, more powerful, tests have been applied. Bahmani-Oskooee (1998), using the KPSS test of Kwiatkowski, Phillips, Schmidt, Shin (1992), finds support for PPP in eight of 11 Middle Eastern countries. Similar results are attained by Bahmani-Oskooee and Mirzaie (2000), who find support for PPP in more countries in their sample of 22 LDCs when the KPSS stationarity test rather than the ADF test is used. A better test, it seems, may help “uncover” evidence of purchasing power parity, as does relaxing certain assumptions. 

After loosening the definition of stationarity Clemente et al. (1999), apply various tests and provide evidence of stationarity in the real effective rates of 11 OECD countries only if up to two shifts in the mean are allowed. Thus the rate is able to revert to a moving mean. Cashin and McDermott (2003) show that slow reversion to parity—which is often interpreted by statistical tests as an outright lack of reversion—takes place in the real effective exchange rates of 20 industrial countries. On the other hand, Payne et al. (2005) fail to find PPP for Croatia.

These linear tests might still miss evidence of PPP because the variables involved could return to parity in a nonlinear fashion. As a result, recently developed nonlinear unit root tests have been somewhat more successful in uncovering PPP. Paya et al. (2003) apply a nonlinear Exponential Smooth Transition Autoregressive (ESTAR) model on a set of developed countries’ real effective rates and find evidence of nonlinear mean reversion and thus PPP. Leon and Najarian (2005) uncover similar results in a study of 26 countries worldwide. 

In the most comprehensive nonlinear study to date, Bahmani-Oskooee et al. (forthcoming) apply both linear and nonlinear stationarity tests to the monthly real effective exchange rates of 88 LDCs and transition economies. While 12 countries show stationarity via the linear ADF test, the Kapetanios, Shin, and Snell (2003) non-linear unit root test known as the KSS test provides evidence of stationarity for a further 19. For the rest, PPP does not hold.

In cases where a failure of PPP has been determined, Bahmani-Oskooee et al. (2008) uncover evidence of the “productivity bias” hypothesis for some countries. The “productivity bias” hypothesis, also known as the Balassa-Samuelson effect, is one key explanation behind the failure of PPP. Since poorer countries tend to be labor-abundant and offer low wages due to low productivity, prices will tend to be low in their nontraded sectors. High wages, however, will drive prices up in more productive economies. Higher productivity will thus cause an appreciation in a country’s real exchange rate and can lead to a breakdown in PPP. Bahmani-Oskooee and Nasir (2005) provide a review of the literature, highlighting the fact that time-series and panel approaches have provided more support for the theory that productivity differentials have caused PPP not to hold in certain cases. 
Relatively little has been done thus far in applying nonlinear unit root tests to real effective exchange rates. Whether linear or non-linear tests, the literature reviewed above has used real effective exchange rates that are based on fixed weights. No attention has been paid to the fact that the relative importance of many countries’ trade partners can evolve over time, thus hindering the usefulness of static weights in the construction of effective exchange rates. We attempt to fill this gap in the literature by examining a new dataset of real effective exchange rates for 52 currencies worldwide, which were constructed using time-varying weights. After applying both linear and nonlinear stationary tests to these rates, we assess the role of productivity differentials. The paper thus proceeds as follows: Section II describes our methodology, and Section III provides the empirical results. The conclusion is given in Section IV, and a description of the data is given in the Appendix.

II. The Methods
Numerous studies have assessed the stationarity of variables using the Augmented Dickey-Fuller (ADF) test. This test is based on the Dickey-Fuller test, which tests the null hypothesis of a random walk by assessing whether a variable follows the autoregressive process
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it is possible to test whether 
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. Thus it would be a random walk, as changes in the variable are determined only by random error. The Augmented Dickey-Fuller test incorporates additional lags to test 
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If absolute value of the t-statistic for λ falls above a certain critical value, the null of nonstationarity is rejected. If a country’s real effective exchange rate is stationary, PPP is said to hold.
 By including a time trend in (1c), reversion to a trend is also tested and this is usually interpreted as support for the productivity bias hypothesis (Bahmani-Oskooee et al., 2008). Thus, if a rate is “trend stationarity,” but not “mean stationary,” then this is interpreted as supporting the “productivity bias” hypotheses. We thus perform two linear ADF tests to determine the presence of PPP or productivity bias.


Since nonlinear mean reversion might be present, nonlinear methods must be used to detect PPP. The Kapetanios, Shin, and Snell (2003) KSS test is one recent technique that does this, and is considered a nonlinear version of the linear ADF test. This technique is based on the Smooth Transition Autoregression (STAR) framework, which is explained in great detail by van Dijk et al. (2002). Theoretically, the test is defined as follows:
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If the null of 
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 = 0 is not rejected, then the term in brackets becomes zero and a random walk results. This is not feasible to test in practice, however, because
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 is not defined. In reality, the KSS test is of the reparameterization, based on a Taylor approximation,
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Note that this appears very similar to Equation (1b), with a nonlinear (cubic) term on the right hand side and no constant or trend term. Here, the null hypothesis is again 
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which also accounts for autocorrelated errors. Since these equations contain neither a constant nor a trend term, they are performed with demeaned as well as detrended data. Using demeaned data for equations (2b) and (2c) will determine whether PPP is present for each country; using detrended data will assess the presence of “productivity bias.” Thus, a total of four KSS tests will be performed. As with the two ADF tests, the lag length p is chosen by relying upon significance of augmented term. 
III. Empirical Results


Using a new dataset that contains real effective exchange rates that have been constructed using time-variant weights, we performed six stationarity tests of each of 52 real effective exchange rates over the period from January 1994 to June 2007. Table 1 provides the list of currencies, as well as the results. The ADF results from the models with only a constant but no trend in the test is denoted by ADFC . When a trend is included in the test, the statistic is denoted by ADFT. The KSS statistics (non-augmented and augmented versions as identified in Table 1) show whether there is nonlinear evidence of PPP when demeaned data are used (KSSM), and whether there is nonlinear evidence of productivity bias when detrended data are used (KSST). 

Table 1 Goes About Here.
Our first key result is that while the nonlinear KSS test provides more evidence of stationarity than does the linear ADF test, evidence of PPP is still weak. The augmented KSS test shows that more countries conform to the productivity bias hypothesis, however. 

At the 10 percent level of significance, only in five cases the null of nonstationarity is rejected by the ADFC, providing support for PPP. Shifting to ADFT, eight statistics reject nonstationarity in the model with trend. Since the real effective rates of Estonia and Slovenia are stationary using both tests, only three countries (China, Indonesia, and Lithuania) conform to PPP, and only six (Bulgaria, the Czech Republic, Hungary, Iceland, India, and Romania) conform to the productivity bias hypothesis. 


Using the non-augmented version of the KSS test, 11 currencies are shown to be stationary when the demeaned data are used, as are 13 when the test is applied to de-trended data. Eight countries are common to both groups: Bulgaria, Estonia, Indonesia, Italy, Latvia, Mexico, Thailand, and Turkey. As a result, PPP is shown in a similar set of countries as in the linear test—China, Lithuania, and Slovenia—and productivity bias is apparent in the cases of the Czech Republic, India, Romania, and Taiwan.

Our second result is that the augmented KSS test provides much more evidence of the “Productivity Bias” hypothesis than do the other tests. While 11 currencies reject the null hypothesis of nonstationarity when demeaned data are used, 19 of the detrended real effective rates are stationary.
Eight of the currencies are, again, common to both groups (Bulgaria, Indonesia, Italy, Korea, Mexico, Netherlands, Romania, and Taiwan). Those that confirm PPP are Austria, Denmark, and Slovenia, which, when added to the results of the linear ADF test, increases the overall number of countries that conform to PPP from three to six. Argentina, the Czech Republic, Hong Kong, Hungary, Iceland, India, Japan, Malaysia, Slovakia, Sweden, and Switzerland provide evidence of productivity differentials leading to a breakdown in purchasing power parity. This group of countries includes industrial countries as sell as LDCs. While six rates were found to be trend stationary via the ADFT test, the KSS tests provide evidence of “productivity bias” for eight more. 

Using the time-varying effective rates, only a few countries are shown to clearly conform to PPP. China, Lithuania, and Slovenia are the only countries that consistently demonstrate mean stationarity when different tests are applied. There is more evidence of productivity bias, however, especially when the augmented KSS test is used.

Out of 12 former communist countries, five—Bulgaria, the Czech Republic, Hungary, Romania, and Slovenia—show support for the productivity bias hypothesis. This is a larger fraction than was found by Bahmani-Oskooee et al. (2008), who found evidence for this effect in only four of 25 countries in Eastern Europe and the former USSR. Perhaps this is because, due to the rapid reorientation of trade from East to West in this region, the application of time-varying trade weights is especially useful.

Fixed Versus Variable Weights
What difference does the new effective exchange-rate data make? We compared our results here with those found by Bahmani-Oskooee et al. (2008), who used fixed-weight real effective exchange rates for 88 LDCs. While the 52 countries in this study include developed as well as less-developed countries, 25 countries are common to both samples. The time span does differ between studies. Although the specific period varies across countries, the data for many of the countries in that study begin in 1980, and for others it begins in the mid 1980s or early 1990s. The data generally stop in 2003 to 2005. Here, the time span is uniform, but covers a slightly different period. 

Still, many of the currencies behave similarly when the ADF tests are applied using this data. Seventeen do not reject the null of mean nonstationarity in both papers (Bulgaria, Croatia, the Czech Republic, Hong Kong, Hungary, India, Korea, Latvia, Malaysia, Philippines, Poland, Romania, Russia, Slovakia, South Africa, Thailand, and Turkey). Three currencies—for Chile, Mexico, and Singapore—appear not to be stationary when the newer dataset is used. On the other hand, China, Estonia, Indonesia, Lithuania, and Slovenia show evidence of mean stationarity using variable-weight, but not fixed-weight data.



A similar outcome is attained when the ADF test with trend is applied to the new data. Bulgaria is trend stationary in both papers, and China, Hong Kong, Indonesia, Korea, Latvia, Lithuania, Malaysia, Philippines, Poland, Russia, Singapore, South Africa, Thailand, and Turkey are trend nonstationary. Four currencies “lose” trend stationarity when the new data are applied (Chile, Croatia, Mexico, and Slovakia), but six “gain” trend stationarity (the Czech Republic, Estonia, Hungary, India, Romania, and Slovenia). Those that are only stationary with the new data clearly belong to two groups: European transition economies and Asian LDCs. This effect on the latter group might be due to the growing influence of China in regional and world trade. While many of the results between this study and the previous work are similar, the new data show more evidence of trend stationarity (and thus productivity bias) than do the “standard” data.


The augmented KSS test shows less evidence of PPP when the variable-weight data are used. Nineteen of the 25 currencies that are common to both papers provide similar results using demeaned data. Six are significant in both papers (Bulgaria, Indonesia, Korea, Mexico, Slovenia, and Thailand), and 13 are insignificant (China, the Czech Republic, Estonia, Hong Kong, Hungary, India, Latvia, Lithuania, Malaysia, Philippines, Poland, Russia, and South Africa). Five currencies with stationarity fixed-weight real effective exchange rates (Chile, Croatia, Singapore, Slovakia, and Turkey), do not have mean stationary variable-weight rates. Only Romania’s rate is stationary when the variable-weight, but not the fixed-weight data are used. In sum, when the real effective rates are constructed using variable weights, fewer rates are mean stationary, thus providing less evidence of PPP.


The evidence for productivity bias, however, is more even between the two datasets. Most currencies behave similarly (Bulgaria, the Czech Republic, Indonesia, Korea, Mexico, Romania, Slovakia, and Thailand are significant in both studies; China, Estonia, Hong Kong, Latvia, Lithuania, Philippines, Poland, Russia, Singapore, and Turkey are insignificant in both). Three currencies—Chile, Croatia, and South Africa—are trend stationary only when the fixed-weight rates are employed; four—China, Hungary, India, and Malaysia—are trend stationary only when the variable-weight rates are used. 

The KSS tests without augmentation provide the most striking differences. Again, in the test using demeaned data, which tests for PPP, most results are similar. The test statistics of Bulgaria, Indonesia, Mexico, Slovenia, and Thailand are significant in both; while Chile, the Czech Republic, Hong Kong, Hungary, India, Malaysia, the Philippines, Poland, Romania, Russia, Singapore, Slovakia, and South Africa are insignificant in both studies. While the real effective rate of Korea appears to be stationary only when the fixed-weight data are used, those of six countries, i.e., China, Croatia, Estonia, Latvia, Lithuania, and Turkey, are mean stationary only when the variable weights are used.

When the detrended data are used in order to assess the impact of productivity differentials, a number of currencies are trend stationarity only with the new dataset. Most are unchanged (Bulgaria, the Czech Republic, Mexico and Thailand remain significant; Chile, China, Hong Kong, Hungary, Korea, the Philippines, Poland, Russia, Singapore, Slovakia, and South Africa remain insignificant), and two rates (Croatia and Slovenia) are trend nonstationary only with the fixed-weight data. Eight currencies, however—Estonia, India, Indonesia, Latvia, Lithuania, Malaysia, Romania, and Turkey—are trend stationary only when the variable-weight data are employed. These, again, are primarily transition and Asian economies. All three stationarity tests show that for these two groups of countries, evidence of “productivity bias” is uncovered when these rates are used.

IV. Conclusion
Previous studies that tested for stationarity in real effective exchange rates to validate PPP used rates that were constructed using weights that are assumed to be constant over time. In this study, we test for PPP using linear and nonlinear stationarity tests on rates for 52 countries that are constructed using trade weights that are allowed to change over time. In addition to testing for PPP, we incorporate a trend into our ADF and KSS stationarity tests to evaluate whether “productivity bias,” or productivity differentials, is responsible for the breakdown of PPP. Thus, if a rate is mean nonstationary, PPP fails. If the rate is trend stationary, however, the failure of PPP can be explained. 

We find that, accounting for inconsistent cases where the rates are stationary both without and with trend, only a handful of the 52 rates conform to the PPP hypothesis. Six countries—Austria, China, Denmark, Indonesia, Lithuania, and Slovenia—appear to be stationary only without trend when the three pairs of tests are considered. China, Lithuania, and Slovenia have mean stationary (but not trend stationary) rates for two of the three pairs of tests. More rates show evidence that productivity differentials might lead to deviations from PPP: The 14 countries are Argentina, Bulgaria, the Czech Republic, Hong Kong, Hungary, Iceland, India, Japan, Malaysia, Romania, Slovakia, Sweden, Switzerland, and Taiwan. The Czech Republic, Hungary, Iceland, India, and Romania are stationary only with trend for multiple pairs of tests. Still, the remaining 32 rates follow neither pattern.

Comparing our results with those of a previous study that used fixed-weight real effective exchange rates, we find that many of the results are similar. The variable-rate data uncovers more evidence of “productivity bias,” however, especially when the simple KSS test is used. Productivity bias seems to be strong in the transition economies of Eastern Europe, as well as in certain Asian LDCs. Here, variable weights might help uncover the effects of economies that have re-oriented their trade flows away from Russia toward the West, as well as of the growth of China in Asian trade.
Data Appendix

Monthly real effective exchange rates for 52 countries over the period 1994-2007 come from the Bank for International Settlements (BIS). They are available at: 
http://www.bis.org/statistics/eer/index.htm under the listing “broad indices.”

The CPI was used to construct the real rates, which are formed as a geometric average, using countries’ trade partners’ manufacturing trade flows as weights. The weights themselves are time-varying, based on the averages of three-year periods, with the latest period being 2002-2004.


Further information, including the weighting matrix applied, is available on the website.
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	Table 1.Unit Root Test Results ( * = Significant at 10% level)

	
	Non-Augmented
	Augmented

	Country
	ADFC
	ADFT
	KSSM
	KSST
	KSSM
	KSST

	Argentina
	-0.88
	-1.95
	29.27
	21.30
	-1.64
	-3.40*

	Australia
	-0.35
	-1.24
	-0.81
	-1.82
	-0.86
	-1.88

	Austria
	-1.99
	-1.60
	-1.99
	-2.10
	-2.84*
	-3.09

	Belgium
	-2.05
	-1.81
	-1.77
	-1.81
	-2.46
	-2.54

	Brazil
	-1.44
	-0.90
	-1.52
	-1.40
	-1.96
	-2.00

	Bulgaria
	-1.17
	-3.50*
	-4.08*
	-4.75*
	-4.40*
	-5.50*

	Canada
	0.15
	-0.45
	0.48
	-2.26
	0.08
	-1.21

	Chile
	-1.94
	-2.42
	-1.47
	-1.98
	-2.20
	-2.68

	China
	-2.62*
	-2.50
	-2.80*
	-2.86
	-1.76
	-2.34

	Croatia
	-1.25
	-3.00
	-1.31
	-1.76
	-1.39
	-1.89

	Czech Republic
	-1.02
	-4.41*
	-0.82
	-3.44*
	-0.91
	-4.80*

	Denmark
	-1.94
	-1.84
	-2.07
	-2.06
	-2.99*
	-3.02

	Estonia
	-3.03*
	-3.91*
	-8.65*
	-7.39*
	-1.18
	-1.95

	Euro area
	-1.48
	-1.40
	-1.66
	-1.67
	-1.99
	-2.01

	Finland
	-2.45
	-2.24
	-1.50
	-1.92
	-2.20
	-2.57

	France
	-1.81
	-1.60
	-1.60
	-1.53
	-2.03
	-1.97

	Germany
	-2.02
	-1.61
	-1.75
	-1.98
	-2.32
	-2.53

	Greece
	-1.27
	-2.45
	-1.94
	-1.60
	-2.40
	-2.08

	Hong Kong
	-0.30
	-1.92
	-0.80
	-1.78
	-2.54
	-3.41*

	Hungary
	-0.01
	-3.61*
	0.30
	-2.56
	-0.39
	-3.24*

	Iceland
	-1.30
	-3.26*
	-1.30
	-2.16
	-2.61
	-4.06*

	India
	-1.91
	-3.51*
	-1.97
	-3.38*
	-1.98
	-3.83*

	Indonesia
	-2.71*
	-2.64
	-3.20*
	-3.17*
	-6.00*
	-5.93*

	Ireland
	-0.26
	-1.50
	0.01
	-1.39
	-0.55
	-1.83

	Israel
	-0.69
	-2.13
	-0.71
	-1.62
	-1.15
	-1.94

	Italy
	-1.85
	-2.61
	-3.17*
	-3.75*
	-4.52*
	-5.63*

	Japan
	-1.16
	-2.16
	-0.19
	-2.46
	-0.90
	-3.23*

	Korea
	-1.93
	-2.17
	-2.33
	-2.35
	-3.25*
	-3.28*

	Latvia
	-2.27
	-1.84
	-5.87*
	-4.28*
	-2.23
	-1.72

	Lithuania
	-5.09*
	-2.82
	-4.84*
	-3.02
	-0.95
	-1.54

	Malaysia
	-1.98
	-2.28
	-2.07
	-5.23*
	-2.38
	-7.83*

	Mexico
	-2.44
	-1.55
	-3.15*
	-3.79*
	-4.49*
	-4.91*

	Netherlands
	-2.34
	-2.72
	-1.78
	-1.86
	-3.22*
	-3.27*

	New Zealand
	-1.03
	-1.30
	-1.15
	-1.34
	-2.08
	-2.15

	Norway
	-1.84
	-2.44
	-2.37
	-2.38
	-2.65
	-2.80

	Philippines
	-1.76
	-1.42
	-1.00
	-0.20
	-1.34
	-0.97

	Poland
	-1.96
	-2.81
	-1.60
	-2.04
	-2.58
	-2.65

	Portugal
	-0.83
	-2.17
	-1.31
	-2.03
	-1.54
	-2.78

	Romania
	-0.59
	-3.94*
	-2.18
	-4.80*
	-3.10*
	-7.46*

	Russia
	-2.09
	-2.24
	-1.61
	-1.47
	-2.04
	-1.98

	Singapore
	-0.72
	-2.42
	-1.16
	-2.32
	-1.37
	-1.97

	Slovakia
	0.88
	-1.83
	1.43
	-2.25
	0.36
	-3.28*

	Slovenia
	-2.61*
	-3.38*
	-2.91*
	-2.68
	-3.59*
	-3.03

	South Africa
	-2.17
	-2.24
	-1.79
	-1.78
	-2.39
	-2.50

	Spain
	-1.00
	-1.89
	-0.54
	-1.66
	-1.52
	-2.31

	Sweden
	-1.66
	-2.73
	-1.63
	-1.65
	-2.30
	-2.25

	Switzerland
	-1.90
	-2.62
	-1.14
	-2.21
	-1.77
	-3.45*

	Taiwan 
	-0.81
	-3.08
	-1.24
	-3.49*
	-0.74
	-3.92*

	Thailand
	-1.85
	-1.47
	-4.79*
	-4.93*
	-5.45*
	-8.31*

	Turkey
	-1.17
	-2.38
	-4.93*
	-4.93*
	-2.58
	-2.58

	United Kingdom
	-1.88
	-2.20
	-0.79
	-1.65
	-1.07
	-2.42

	United States
	-1.49
	-1.09
	-1.21
	-1.13
	-1.47
	-1.67

	                                         Critical Values (10%)
	-2.57
	-3.12
	-2.66
	-3.13
	-2.66
	-3.13


� Since the data are monthly, throughout the paper we use a maximum of 12 lags, and then truncate the model at the highest significant parameter.
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