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In his paper “Spurious Regression and Residual-Based Tests for Cointegration in Panel Data”, Chihwa Kao considers the issue of spurious regressions in panel data by examining asymptotic properties of the Least Squares Dummy Variable (LSDV) estimator and other conventional measures, such as Durbin-Watson, t-statistic and R-squared.  

In particular, he shows, via a sequential limit theory established earlier and cross-sectional independence assumption, that the LSDV estimator is consistent for its true value.  This finding differs substantially from the analysis of spurious regressions in the pure time-series by Phillips (1986)
.  Also, the asymptotic properties of the LSDV estimator are different in panel data which has an important implication for cointegration tests since they depend on the asymptotics of the estimator.    
With respect to other conventional statistics, recall that in pure time-series analysis t-statistic converged to infinity and R-squared converged to a random variable (which implies that we have no indication of how large it may be).  In panel data, however, the asymptotic properties of these measures can be summarized as follows: (1) t = Op(T1/2), (2) R2 → 0, and (3) DW = Op(T-1) (assuming exogeneity and no serial correlation).
An important implication of Kao’s findings for applied researchers is that panels can be particularly beneficial in the analysis of data.  In conclusion, I would like to repeat a very vivid example, presented in class by Peter Learner, which intuitively shows the difference in the asymptotic behavior of the LSDV estimator in the panel vs. pure time-series data.  Let pure time-series be represented by a drunk person walking along the street and the desired destination be the true value of our parameter.  It is easy to imagine that following the random walk of such person, we are unable to predict which way he will go: the place where he ends up is completely random and can be far off from the true destination.  Now let us consider a large number of drunk people going along the street, each one following its own random walk to the same desired destination point and each walk being independent from that of other persons.  By averaging out the deviations from the route, we can easily guess which destination point these persons have chosen.  Thus, by looking at a sample of people, we can say that our estimate of the destination converges to its true value.
� Phillips has shown that the LSDV estimator converges to a random variable, rather than to its true value.





