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Abstract 
 
 

This paper is an application of different unit root tests to Argentina real GDP between 1810 
and 2004. Particularly six tests are made: Augmented Dickey Fuller, Dickey Fuller GLS, 
Phillip-Perron, Kwiatkowski-Phillips-Schmidt-Shin, Elliott-Rothenberg-Stock Point-
Optimal and Ng-Perron Test. The main finding is that all tests favor the existence of a unit 
root in Argentine GDP when including the whole time series between 1810 and 2004. 
When considering structural breaks, dividing the whole period in three sub-periods, whose 
limits follow the paper by Perron (1989), the non-stationarity of the GDP tend to be 
confirmed, although for some individual tests the evidence on non-stationarity becomes 
weaker or disappears, especially for the sub-period between the Great Depression and the 
Oil shock. As we will show, these results coincide with the most literature available for 
Argentina. The relevance of such behavior of the GDP through time is linked to the 
possible long-run consequences of policy shocks, particularly monetary (as suggested in a 
footnote by Nelson and Plosser (1982) about the theoretical possibility of a “Tobin effect”) 
and fiscal policies (as suggested by the traditional portion of the endogenous growth theory 
where public spending may alter the rate of growth of the steady state) which could not 
only affect the GDP in the short run but also in the long run. 
 
 

 
Keywords: Unit Roots, Stationary, Structural Break, Low Power, Hysteresis 
  



3 
 

I. Introduction 

The non-stationarity of macroeconomic variables has been the core of a long debate. One of 

the main reasons for the latter is the degree of persistence of different types of shocks, 

including those directly linked to policy measures. Far from being a pure intellectual 

discussion, identifying such feature would indeed help policymakers to be aware of the 

consequences of public policy measures.  

 

The main finding: all available tests favor the existence of a unit root in Argentine GDP 

when including the whole time series between 1810 and 2004. The empirical value of the 

corresponding statistic falls on the non-rejection region for those tests assuming a null 

hypothesis of existence of a unit root (like the traditional ADF). For the tests where the null 

hypothesis is the absence of such unit root the value of the corresponding statistic falls on 

the rejection region. However, when assuming the Great Depression (1929) and the Oil 

Crisis (1973) years as periods of structural breaks then, for the corresponding subperiods, 

some tests reject the hypothesis of a unit root. For example, in the period 1929-1972 the 

traditional ADF test rejects the unit-root hypothesis. These last results suggest that 

structural breaks may introduce some noise in the apparent non-stationarity empirical 

evidence for the complete series, warning in favor of a more careful time separation of the 

series.  

 

This paper presents further evidence on the non-stationarity of the gross domestic product 

in Argentina using different unit-root tests on the longest time series available 

(Ferreres,2005). Following a sequence of tests suggested by the econometric literature1, the 

paper not only performs the traditional Augmented Dickey Fuller (ADF) test, but also the 

Dickey Fuller Generalized Least Square (DFGLS), the Phillip-Perron, the Kwiatkowski-

Phillips-Schmidt-Shin (KPSS), the Elliott-Rothenberg-Stock Point-Optimal (ERSPO), and 

the Ng-Perron tests. These other tests take into account several variations of the original 

ADF with the idea of avoiding certain biases or undesirable properties that the ADF 

statistics may feature.  

                                                            
1 See Stock (1994) 
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Those results contribute to the literature on the empirical evidence of non-stationarity of 

real GDP in Argentina. Sosa Escudero (1997) used different tests (including ADF and 

Phillip-Perron, also performed in this paper) and found no rejection of the null hypothesis 

of unit root for series with annual data for the period 1900-1993. Another example of that 

literature is Carrera, Feliz and Panigo (1999). The latter, applying tests like Phillip-Perron, 

Perron with a structural break, a test with an exogenous selection of trend break and another 

with an endogenous selection of trend break, to a quarterly series for the period 1-1980 to 

4-1998, finds that GDP can be considered integrated of order one (i.e., it has a unit root). In 

contrast, Utrera (1999), by using resampling techniques2 and allowing multiple 

(endogenously selected) structural breaks in the alternative hypothesis of the trend-

stationary process, rejects the hypothesis of a unit root for the sub-periods considered 

annual data for the period 1913-1999 and quarterly data for the period 1-1970 to 3-2000. 

 

Using the same GDP series as in this paper (albeit for a shorter time period), Rabanal and 

Baronio (2010) and Gomez Aguirre (2012) also found no conclusive results. The first 

perform three tests for two sub-periods, one between 1880 and 1969 and the other between 

1970 and 2009. They obtain a stationary GDP around a deterministic trend for the first sub-

period, while a non-stationary GDP for the second sub-period. Instead, we divide the whole 

series in three sub-periods, using the beginning of important international macroeconomic 

crises (the Great Depression and the oil Crisis) as break points. Evidence of stationary of 

GDP in each sub-period is in fact weaker in this paper than in the first sub-period in 

Rabanal and Baronio (2010). The exogenous selection of breaks points based on Perron 

(1989) could be a reason for this difference because it is not based on particular features of 

the Argentine economy. 

 

                                                            
2 For re-sampling techniques in unit roots, co-integration and long memory see, e.g., Wu (1986), Park (2002), 
Chang, Park and Song (2005), Parker, Paparoditis and Politis (2006) and Andrews, Lieberman, and Marmer 
(2006), among others. 
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Gomez Aguirre (2012) perform unit root tests for the period 1810-2010 using mostly the 

data from Ferreres (2005), as it is the case here too3. The two tests performed there are the 

Augmented Dickey-Fuller and another by Enders and Ludlow (2002), which assumes a set 

of time variant, periodically oscillating coefficients. In the non-stationay tests, in line with 

our findings, Gómez Aguirre (2012) finds the presence of a unit root in the Argentina GDP 

series for the above-mentioned period.  

 

The rest of the paper is as follows. Section II reviews the major tests for testing stationarity 

of time series data (applied mostly to macroeconomic variables). Section III presents the 

data description. Section IV presents the main results of this paper. Section V concludes.  

 
II. Review of conceptual issues and major tests. 

II.a. Conceptual issues 

The mathematical theory of stochastic processes asserts that the traditional definition of a 

stationary process includes a constant, finite mean and finite auto-covariances (Escudero, 

2000). Thus, non-stationary processes include processes with the absence of any of those 

two features. The latter includes variables with deterministic trends, random walks and 

random walks with drift. Notice that the time behavior of the first two moments of those 

three processes is not equal across them.  

 

A major common feature, however, of any non-stationary stochastic process is that, if any 

of them is feeded by possible innovations (which may not be non-stationary necessarily) 

then such non-stationary process may make the propagation of such innovation through 

time a permanent phenomenon. This is important since some of those innovations may be 

(monetary, fiscal or other) policy shocks. So, a non-stationary behavior for macroeconomic 

variables may imply that such policies have permanent effects on such variables.  

 

                                                            
3The goal for these tests is the determination of the degree of integration of the GDP series. Having 
determined such degree, the paper proceeds to estimate a so-called smooth autoregressive transition model 
(see Chang and Tong, 1986). 
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Therefore, such a variety of types of non-stationary stochastic process prevents from 

finding a unique general test of non-stationarity for a given time series data. Instead, the 

time-series literature has more extensively developed tests of presence of the so-called unit 

roots, that is, whether the time series behavior of an empirical variables is nearly a random 

walk, although some variants have been introduced to also test the presence of deterministic 

trends within random walks. This is the type of tests reviewed in the following subsection. 

 

II.b. Review of the main unit-root tests. 
 
The tests are as follows. 
 
Augmented Dickey Fuller (ADF) test4 
 
The most popular test is the Augmented Dickey-Fuller5. The form of the test is based on the 

following statistic: 








^

  

Here the numerator is the OLS estimator of the coefficient on the lagged endogenous variable in the 

following regression equation: 

∆yt = αyt−1 + dt ′δ + ut 

 

The null hypothesis is α=0, which corresponds to the presence of a unit root in the 

endogenous variable. Rejection of H0 occurs when |ADF|>CV (where CV means the critical 

value chosen for the test). The asymptotic distribution of a non-stationary series is shown 

not to be the t-student. For that reason the recommendation is to use critical values 

proposed by MacKinnon (1996). 

 

The selection of lags is relevant because can alter the power of the test. One has to select a 

number of lags long enough to eliminate a possible serial correlation in the errors. This 

paper uses the criterion of Schwarz (BIC) as suggested by Stock (1994). Also we include a 

                                                            
4 This test is criticized in the literature because has low power. 
5 A more extended description can be found in Hayashi (2000). 
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trend and an intercept in the test equation. We also include a trend and an intercept in the 

test equation. 

 

Dickey-Fuller GLS (DFGLS) test6 

 

Basically the DF-GLS is an Augmented Dickey-Fuller test except that the time series is 

transformed with a generalized-least-squares regression before performing the test. The 

motivation of this test is generate a statistic where the asymptotic distribution is not altered 

by the shape of dt and its correct specification. The advantage, demonstrated by Elliott, 

Rothenberg, and Stock (1996) is that the test has more power than a Dickey-Fuller test 

when an unknown trend or mean is present. 

 

When dt is equal to zero, asymptotic distribution of the test as the reject criterion is the 

same as in the ADF test (|ERS|>CV). When either dt or its mean be different to zero, the 

asymptotic distribution changes and the critical values will be those tabulated by Elliot, 

Rothenberg and Stock (1996).  

 

The information criterion used is BIC. Additionally one can use the criterion suggested by 

Ng and Perron, because in the presence of a large negative moving average component in 

the error process the test will have low power. We also include a trend and an intercept in 

the test equation. 

 

Phillip-Perron Test7 

 

The Phillip-Perron test was constructed to eliminate the asymptotic bias appearing in the 

original ADF test when serial correlation exists in the residuals (see Davidson and 

MacKinnon, 1993). To achieve the latter it is necessary to modify the original   statistic: 

 

∆yt = αyt−1 + dt ′δ + ut 

                                                            
6A more extended description of the test can be founded in Stock (1994) or Braga (2008). 
7This tests is criticized in the literature because has large size distortions in finite samples. 
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 *= σ  - T(λ2-σ2) 

λ    2λy’Mxy 

 

In the last expression λ2 is the long run variance of the residual ut, σ
2 is a consistent 

estimator of variance of errors and the matrix Mx equals IT-P = IT – X(X’X)-1X’ where X is 

variance/covariance matrix of residuals. 

 

The intuition of this modification is that, in the presence of serial autocorrelation, it is 

necessary to take into account not only the variance of residuals as their auto-covariances. 

The key point of this correction term is that it is a function of the difference between the 

estimated variance of ut and the long-term variance ut estimated. Theoretically the variance 

of long-term is the sum of the autocorrelations of the residuals. When there is no serial 

correlation all auto-covariances are zero and the sum of auto-covariances will be ut 

variance. Thus the correction term will be zero because λ2 = σ2. In other words, this 

correction term prevents the asymptotic distribution be affected by the presence of serial 

correlation. 

 

However, the latter procedure requires an estimator for λ2. Such estimator should possess 

reasonable finite-sample properties. What may differentiate the different estimators of λ2 

are the weights used for the auto-covariances that are adopted and also the q parameter, 

called bandwidth parameter, which is chosen. This last parameter is a function of sample 

size and number of auto-covariances used. 

 

This paper adopts the estimator indicated by the authors themselves (Phillips and Perron) 

which is the estimator covariance Kernel type Bartlett, (i.e. linearly declining weights). 

Finally, the bandwidth parameter was chosen by the Newey-Westmethod. The critical 

values and reject criterion used in the application here are the same that ADF test 

(|PP|>CV). We also include a trend and an intercept in the test equation. 

 

Test of Kwiatkowski-Phillips-Schmidt-Shin (KPSS) 
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This test was designed to propound a null hypothesis that does not correspond to the 

existence of a unit root. In other words the null is that the process is stationary. The critical 

values are those tabulated by Kwiatkowski, Phillips, Schmidt and Shin (KPSS) (1992) 

according to the asymptotic results discovered by the authors. Thus rejection of the null 

hypothesis occurs if KPSS >CV. The bandwidth parameter was chosen by the method 

Newey-West. Additionally the paper here also performs this test using the quadratic 

estimator spectral kernel as recommended by Stock (1994) due to the possible distortions of 

size as the Newey-West estimator may cause to the KPSS. We also include a trend and an 

intercept in the test equation. 

 

Elliott-Rothenberg-Stock Point-Optimal (ERS-P) 

 

This kind of test is an alternative proposed when the root is close to unity. In other words, it 

is a more efficient test and (in that case) has more power than ADF and PP tests. It is a type 

of likelihood ratio test adapted to the case when the variance-covariance matrix is 

unknown8. In other words, it takes into account the possibility of existence of serial 

correlation in the errors. The critical values for the ERS-p statistic are computed by 

interpolating the simulations results provided by ERS (1996). We also include a trend and 

an intercept in the test equation. 

 

Ng-Perron Test 

 

This test is based on Monte Carlo simulations. The latter show that ignoring some 

dynamics in the residuals (the choice of the density estimator spectrum, the bandwidth 

parameter or lags of autoregressive component) can greatly influence the performance of 

the tests (Stock, 1994). Ng and Perron (2001) built new information criteria, from the 

observation that the information criteria normally using Akaike's Information Criterion 

(AIC) and Schwarz’s Criterion (BIC)tend to select a small number of lags in the AR 

equations as ADF test. In resume, the information criteria are considered modifications to 

                                                            
8 See Elliot, Rothemberg and Stock, 1996 
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the traditional criteria. Among these, the authors suggest the use of MAIC criterion 

(modified AIC).  This criterion can also be used to select the bandwidth for the 

autoregressive spectral density estimator. We also include a trend and an intercept in the 

test equation. 

 

III. Data description 

Ideally, the tests summarized above may be applied to several macroeconomic endogenous 

variables of interest, including consumption, investment and unemployment. However, for 

the Argentine case at least, there is no available secular time series for such variables. 

National accounts officially started to reports data on such variables only after 1970 

 

Applying the tests to such short series may partially incur of the low-power criticism that 

comes from the debate in the literature mentioned above. The only secular times series data 

corresponds to the annual estimates for Argentina’s real GDP between 1810 and 2004 

available from Ferreres (2005).This series has the particular feature that it is not an 

overlapping of different sources of data but one original series constructed as a whole. The 

original series included data for the period 2004-2013. However the paper excludes such a 

period to avoid the use of different series and sources of data. Given the time extension of 

the rest of the series, this absence does not seem to be too influential for the empirical 

results. 

 

IV. Results 
 

The first set of results corresponds to the plain tests without considering structural breaks. 

They are reported in subsection IV.a. The following one includes structural breaks. 

IV.A. Results on tests without structural breaks, 

Table1 below shows all the tests introduced above. All of them are performed without 

introducing structural breaks.  

TABLE 1 HERE 
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The upper left panel presents the results of the augmented Dickey-Fuller and the Phillip and 

Perron tests with the number of lags and bandwidth parameter (BW) selected when it is the 

case. Both statistics fall within the non-rejection region of the null hypothesis at the 10% 

confidence level, which corresponds to the presence of a unit root in the series.  

The upper right panel presents the results for the GLS-based ADF, the KPSS and the ERS 

tests. The first of the three columns state that the null hypothesis cannot be rejected even 

for a relatively wide rejection region (i.e., 10%). Recall that the null hypothesis in the GLS-

ADF is still the presence of a unit root, so the latter is not rejected from this test. The 

following two columns state that the null hypothesis is rejected even at 1% of confidence. 

In those other two tests, the null hypothesis is the absence of a unit root. Thus, these tests 

confirm the presence of a unit root. Finally, the low panel presents the different variants of 

the Ng and Perron test. Ng and Perron (2001) constructed four test statistics which are 

modified forms of Phillip and Perron statistics (namely Mza and MZt respectively), the 

Bhargava (1986) statistics (namely MSB) and the ERS Point Optimal statistic (namely 

MPT). For Mza and MZt statistics the rejection criterion is |Mza|>CV and |MZt|>CV. For 

MSB and MPT statistics the rejection criterion is MSB<CV and MPT<CV. 

In summary, Table 1 states that all of the tests unanimously confirm the non-stationarity of 

annual GDP for the 1810-2004 period. However, some of the discussions included in the 

debate calls for the inclusion of structural breaks, provided that in such period several 

policy changes occurred (even including the legal independence of the country from the 

Spanish dominion). 

In terms of the two papers using the same source of data, as mentioned in the introduction, 

Gómez Aguirre (2012) performs the ADF and Enders-Ludlow test in the same GDP series 

complemented with data from Ministerio de Economía de la República Argentina until 

2010. Concerning the ADF test, Gómez Aguirre (2012) obtains a p-value of 0.9177, which 

also implies the non-rejection of the unit root null hypothesis for the period 1810-2010- 

The first exercise in Rabanal and Baronio (2010), on the other hand, performs ADF, PP and 

KPSS tests for Argentina real GDP for the period 1880 to 2009. They find that the series is 

stationary for the entire period and the first sub-period and non-stationarity for the second 

sub-period. 
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IV,B. Results on tests with structural breaks 

As discussed above, unit root test results could be biased when structural breaks occur. For 

that reason this paper repeats the procedures partitioning the series in three sub-periods. 

The first sub-period runs from 1900 to 1928, before the Great Depression. The second sub-

period goes from 1929 until 1972, determining the end of the period by the oil price shock. 

Finally the third sub-period runs from 1973 to 1999. Hence, the selection criterion for the 

choice of the break points follow Perron’s (1989) criterion.  

Table 2 below presents the results of the tests corresponding to the first sub-period, 

previous to the Great Depression.  

TABLE 2 HERE 

This table tends to confirm the results from the original tests performed with no structural 

breaks except for the KPSS test (highlighted in red). The latter in this case does not reject 

the null hypothesis of the absence of a unit root, being the only difference with the results 

from table 1. But the linear trend included in the test equation is significant at 1%. In other 

words we have a non-stationary process around a deterministic trend. 

Table 3 below presents the results for the second sub-period, between the start of the 1929 

until 1972. 

TABLE 3 HERE 

For this sub-period the two tests that do not reflect the presence of a unit root corresponds 

to the two most traditional ones, the augmented Dickey-Fuller and its variant by Phillip and 

Perron. Indeed, the left upper panel of table 3 presents values for their correspondent 

statistics that imply the rejection of the unit-root null hypothesis of those tests. But the 

linear trend included in both test equations is significant at 1%. In other words, in these 

cases we have a non-stationary process around a deterministic trend. 

Regarding the GLS-based augmented Dickey-Fuller test, the value of the statistic cannot 

reject the null hypothesis of the presence of a unit root even assuming a 10% confidence. 

As for the KPSS test, the value of the statistic would imply the rejection of the stationarity 

null-hypothesis only at the 10% of confidence level but not at 5% or 1% confidence levels. 
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But again in this test the linear trend included in the test equation is significant at 1%, so a 

non-stationary process around a deterministic trend can be confirmed. For the others, unit 

roots are either non-rejected (when it is the null hypothesis) or confirmed (when it is the 

alternative).  

Finally, table 4 below presents the results of the tests when only including the data for the 

third sub-period. 

TABLE 4 HERE 

Table 4shows similar results from those of table 1, meaning that for the period after the oil 

shock the behavior of the GDP is consistent with the hypothesis of non-stationarity. The 

only possible exception is the result on the KPSS test. In the latter the statistic would imply 

rejection of the null-hypothesis of a stationary GDP at both 10% and 5% confidence levels 

but not at 1% level. But, as before, the linear trend included is significant at 1%. In other 

words we have a non-stationary process around a deterministic trend. However, all the rest 

of the tests coincide in supporting the presence of a non-stationary GDP for this sub-period. 

Overall, the three tables above tend to confirm the main result from table 1, that is, that 

annual GDP from Argentina cannot be taken as a stationary variable. However, the sub-

period between the Great Depression and the Oil shock is the one presenting more mixed 

results. It is important to emphasize that, from the economic policy perspective, such sub-

period includes several military coups and government changes, suggesting that economic 

(i.e., fiscal, monetary and trade) policy presents a level of volatility that may also be 

transmitted to the macroeconomic variables such as GDP, possibly introducing a higher 

level of noise to the data. However, such policy changes are frequent enough to be able to 

determine more structural breaks within this sub-period. Starting to add more breaks may 

lead to incur into the low-power criticism mentioned in subsection II.A above. 

It is not possible to compare directly these results with those obtained by Rabanal and 

Baronio (2010). The reason is that the latter divides the whole period in two subperiods 

choosing the year 1970 as the breakpoint. Yet, they actually can find a difference in 

stationarity behavior by the Argentina GDP between the sub-period 1880-1969 and the sub-

period 1970-2009. In the first one, the GDP behaves in a stationary way (according to both 
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tests performed there), while in the second sub-period a unit-root empirically emerges from 

both tests for the same variable. The last result coincides with that from table 4 here, 

although considering a longer sub-period that the third one considered in this paper. 

V. Concluding remarks and future research. 

This paper presented new evidence on the non-stationary of Argentine GDP using the 

newly developed time series from Ferreres (2005), starting in 1810 and finishing in 2004. 

The evidence is based on six types of unit-root tests starting from the well-known 

augmented Dickey-Fuller. The tests are first performed using the entire series, and then the 

paper re-runs those tests for three sub-periods whose limits follow the paper by Perron 

(1989): the beginning of the Great Depression and the oil shock. For each sub-period, the 

non-stationarity of the GDP tend to be confirmed, although for some individual tests the 

evidence on non-stationarity becomes weaker or disappears, especially for the sub-period 

between the Great Depression and the Oil shock.  

Results here suggest several directions for future research, depending on the availability of 

new data. Results from the sub-period between 1929 and 1974 suggest that, were quarterly 

data be available for the whole period, more structural breaks may be considered for that 

sub-period (and even for the third sub-period), where breaks are provided by some of the 

political shocks coming from military coups or changes in the government. Of course, if 

data on other macro variables become available for a similar period, such tests should be 

applied to those variables. This may be a way to either consolidate or else cast some doubts 

on the evidence presented here.  

Finally, the other extensions are related to policy experiments provided the non-stationary 

of the GDP. As stressed in the introduction, the relevance of such behavior through time is 

linked to the possible long-run consequences of policy shocks. Results in this paper may be 

viewed as a preliminary step towards understanding such long-run consequences of those 

policy changes.  
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Table 1: Unit Root Tests (GDP, period 1810-2004, no structural breaks) 
 
This table presents the results of the six main unit-root tests summarized in subsection II.b. The left-
upper panel shows the results of the traditional augmented Dickey-Fuller test, together with the 
Phillip and Perron test. The numbers there presents the p-values, implying the non-rejection of the 
unit-root null hypothesis at the 10% confidence level. The upper right panel presents the results of 
the GLS-based ADF test, the KPSS test and the ERS test. The lower panel presents the different 
versions of the Ng-Perron test. For Mza and MZt statistics the rejection criterion is |Mza|>CV and 
|MZt|>CV. For MSB and MPT statistics the rejection criterion is MSB<CV and MPT<CV. 

 
 

  

ADF (lag 0) PP (BW 2) DF‐GLS (lag 0) KPSS (BW 11) ERS‐P (lag 0)

Statistics  ‐1.04 0.223 34.80

p‐value Unit Root Test 0.91 0.91 Critical Values 1%  ‐3.47 0.216 4.06

P‐value Constant 0.13 0.13 5%  ‐2.94 0.146 5.66

P‐value Linear Trend 0.26 0.26 10%  ‐2.65 0.119 6.86

P‐value Constant 0.00

P‐value Linear Trend 0.00

Ng‐Perron (lag 0)

Mza MZt MSB MPT

Statistics  ‐2.49  ‐1.03 0.41 33.32

Critical Values 1%  ‐23.80  ‐3.42 0.14 4.03

5%  ‐17.30  ‐2.91 0.17 5.48

10%  ‐14.20  ‐2.62 0.19 6.67
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Table 2: Pre-Crisis sub-period 1900-1928 
 
Table 2 below presents the results for the six tests summarized in subsection II.B for the first of the 
three sub-periods (once structural breaks are assumed). The references for each column are found in 
the caption of table 1.  

 
 
 

 

Table 3: between crisis sub-period 1929 to 1972 
Table 3 below presents the results for the six unit-root tests summarized in subsection II.B for the 
second sub-period (once structural breaks are assumed). The references for each column are found 
in the caption of table 1.  

 
 

  

ADF (lag 0) PP (BW 2) DF‐GLS (lag 0) KPSS (BW 11) ERS‐P (lag 0)

Statistics  ‐1.66 0.096 24.47

p‐value Unit Root Test 0.68 0.62 Critical Values 1%  ‐3.77 0.216 4.22

P‐value Constant 0.07 0.07 5%  ‐3.19 0.146 5.72

P‐value Linear Trend 0.13 0.13 10%  ‐2.89 0.119 6.77

P‐value Constant 0.00

P‐value Linear Trend 0.00

Ng‐Perron (lag 0)

Mza MZt MSB MPT

Statistics  ‐3.89  ‐1.39 0.36 23.27

Critical Values 1%  ‐23.80  ‐3.42 0.14 4.03

5%  ‐17.30  ‐2.91 0.17 5.48

10%  ‐14.20  ‐2.62 0.19 6.67

ADF (lag 0) PP (BW 2) DF‐GLS (lag 0) KPSS (BW 11) ERS‐P (lag 0)

Statistics  ‐2.77 0.128 21.20

p‐value Unit Root Test 0 0 Critical Values 1%  ‐3.77 0.216 4.22

P‐value Constant 0.00 0.00 5%  ‐3.19 0.146 5.72

P‐value Linear Trend 0.00 0.00 10%  ‐2.89 0.119 6.77

P‐value Constant 0.00

P‐value Linear Trend 0.00

Ng‐Perron (lag 0)

Mza MZt MSB MPT

Statistics  ‐8.83  ‐2.01 0.23 10.65

Critical Values 1%  ‐23.8  ‐3.42 0.143 4.03

5%  ‐17.3  ‐2.91 0.168 5.48

10%  ‐14.2  ‐2.62 0.185 6.67
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Table 4: after-oil-shock sub-period 1973-1999 
Table 5 presents the results for the six unit-root tests summarized in subsection II.B for the third 
sub-period (once structural breaks are assumed). The references for each column are found in the 
caption of table 1. 

 

ADF (lag 0) PP (BW 2) DF‐GLS (lag 0) KPSS (BW 11) ERS‐P (lag 0)

Statistics  ‐1.55 0.165 18.71

p‐value Unit Root Test 0.83 0.82 Critical Values 1%  ‐3.77 0.216 4.22

P‐value Constant 0.22 0.22 5%  ‐3.19 0.146 5.72

P‐value Linear Trend 0.13 0.13 10%  ‐2.89 0.119 6.77

P‐value Constant 0.00

P‐value Linear Trend 0.00

Ng‐Perron (lag 0)

Mza MZt MSB MPT

Statistics  ‐4.47  ‐1.42 0.32 19.76

Critical Values 1% ‐23.80  ‐3.42 0.14 4.03

5% ‐17.30  ‐2.91 0.17 5.48

10% ‐14.20  ‐2.62 0.19 6.67
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