
   

Overview 
Lithium has a strategic role as a natural resource as more and more clean technologies emerge. This paper aims to 
analyze the time-series properties of the mergers and acquisitions (M&A) activity in the behavior of the lithium 
sector, applying statistical methods based on long memory and fractional integration models. Our results indicate 
that the series has a long memory and fractionally integrated behavior with an order of integration strictly smaller 
than 1, thus we can conclude that the impacts will be transient and are expected to disappear on their own in the long 
term. 

Methods 
We use long memory and fractional integration models that is a time series technique that allows for a fractional 
degree of differentiation which is very appropriate to determine if a shock in a given series has a permanent or 
transitory effect, and at the same time is more flexible than other classical methods based on integer degrees of 
differentiation. Thus, if the order of integration is smaller than 1, the series is mean reverting, with the effect of the 
shock disappearing in the long run. On the contrary, if d is equal to or higher than 1, its effect will be permanent 
persisting forever. We estimate the differencing parameter by using both parametric and semiparametric approaches 
based on Robinson (1994) and Robinson (1995). 

Results 
From the results obtained, we estimates d using the Whittle parametric approach (Dahlhaus 1989) for the database of 
M&A in lithium industry. We observe that the results are very similar for the three cases of the deterministic 
components (i.e., with no regressors, with an intercept, and with an intercept and a time trend) and also across the 
different types of disturbances (white noise and autocorrelation). If 𝑢� is white noise, we observe that the time trend 
is required, obtaining a significantly positive coefficient for it, and the estimated value of d is lower than 0.5 
meaning that the time series is stationary. If we impose autocorrelation throughout the model of Bloomfield 
(1973)216, the time trend is now insignificant, and the estimated value of d is slightly higher (0.59), though the unit 
root null hypothesis (i.e. d = 1) is again rejected in favor of mean reversion (d < 1), implying transitory shocks 
though with long lasting effects.  

Nevertheless, the results based on this parametric approach produce some confronting results. Thus, under no 
autocorrelation on the error term, the estimated value of d is 0.36 and the confidence interval fully ranges in the 
stationary area (d < 0.5). However, under autocorrelation, which apparently might be a more realistic approach, the 
estimated value of d is much larger and above 0.5 implying a nonstationary pattern. Because of this, we also 
implement a semiparametric approach where no functional form is imposed on the error term. For this purpose we 
use Robinson (1995) mainly because of its simplicity and that it relies simply on a single bandwidth parameter 
unlike other methods which might be very sensitive to their userchosen parameters. The results using this approach, 
and using a bandwidth number m from 10 to 30 (20 = T0.5) are displayed across Table 3. We observe that all them 
are once more in the interval (0, 1) supporting fractional integration and also above 0.5 implying nonstationarity 
though mean reverting behavior. 

Conclusions 
Our results suggest that the time series is fractionally integrated and mean reverting, as the estimated value of d is 
lower than 1 both for the white noise and imposing autocorrelation. Nevertheless, it seems to be stationary under the 
white noise specification for the error term while nonstationary under autocorrelated disturbances. Performing a 
semiparametric approach the latter specifications seems to be preferred since the estimated value of d ranges then in 
the interval (0.5, 1). Therefore, we observe mean reversion (d < 1), implying transitory shocks albeit with long 
lasting effects. Hence, we can conclude that the impacts for the lithium industry due to M&A will be transient and 
are expected to disappear on their own in the long term. 
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