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Abstract 

We propose a bootstrap ARDL test. By applying the appropriate bootstrap method, some 
weaknesses underlying the Pesaran et al. (2001) test are addressed including size and power 
properties and the elimination of inconclusive inferences. 



2 
 

the PSS ARDL bounds test under a range of environments, including those violating the 

assumption of weak exogeneity of the regressors. In addition we employ these same Monte 

Carlo experiments to investigate the performance of ARDL cointegration tests using the 

bootstrap procedure, providing a comparison of the performance of the bootstrap and 

asymptotic tests in the ARDL model. This adds to the existing research on bootstrapping in time 

series models (for example, Li and Maddala, 1997; Chang and Park, 2003; Palm et al., 2010; Ko, 

2011). It is increasingly common to use the bootstrap to perform hypothesis tests in econometric 

analysis, as bootstrap test statistics’ critical values are often more accurate than asymptotic 

critical values (Singh, 1981; Beran, 1988). Palm et al. (2010) (PSU hereafter) prove the 

consistency of the bootstrap test of cointegration in a 
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with that of the US during the recent managed floating exchange rate regime. They found that 

despite the significant F and t-statistics for the two tests in PSS, the t-statistic for the lagged 

independent variable (i.e. US interest rate) was insignificant. Hence, this suggests that the 

lagged level of the dependent variable is the sole source for the overall statistical significance of 

the lagged levels. In this case the ARDL equation reduces to a generalized Dickey-Fuller 

equation, the dependent variable is actually stationary, and cointegration between the two series 

does not exist.  

 

Instead of assuming the dependent variable to be I(1) in order to rule out the degenerate case, 

we propose an explicit test on the lagged level of the independent variable(s) to have a full 

picture of the cointegration status between the dependent and independent variables. By 

application of all three ARDL tests - the joint F
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In summary, this study offers several contributions to the ARDL testing methodology. From the 

Monte Carlo simulations, there is evidence that the endogeneity problem has only minor effects 

on the size and power properties of the ARDL bounds testing framework using the asymptotic 

critical values. In addition, if the resampling procedure is applied appropriately, the bootstrap 

test performs better than the asymptotic test in the ARDL bounds test based on size and power 

properties. Furthermore, the bootstrap procedure has the additional advantage of eliminating the 

possibility of inconclusive inferences. Finally, we present an extension of the ARDL testing 

framework for the alternative degenerate case, with critical values generated by the bootstrap 

procedure. In an empirical application we demonstrate the occurrence of this alternative 

degenerate case when both the joint F test and t test on the lagged level of the dependent 

variable are significant, but the coefficient on the lagged level of the independent variable is 

insignificant. We find occurrence of this alternative degenerate case even when the dependent 

variable appears to be I(1) based on standard unit root tests. Therefore, the proposed bootstrap 

ARDL test provides a better insight on the cointegration status of the series in the model.  

 

This paper is constructed as follows. Section 2 explains the degenerate cases in greater detail. 

Section 3 discusses the data generating process (DGP), model, and simulation setup of the 

Monte Carlo experiments. Next, we present our simulation results in Section 4. Section 5 

describes an empirical application and illustrates the degenerate cases, and Section 6 concludes 

the study. 

 

2. Assumption 3 of Bounds Testing Approach and the Existence of Degenerate Case 

2.1 Assumption 3 of Bounds Testing Approach 

PSS used 5 assumptions as the foundation for the bounds testing approach. Some researchers 

may miss one of the crucial assumptions i.e. Assumption 3 that is spelled out by PSS, page 293. 

Consider a (k+1)-VAR model of order p: 
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