
adf 

 

Arguments:  order varlist  

Options:  --nc (test without a constant) 

  --c (with constant only) 

  --ct (with constant and trend) 

  --ctt (with constant, trend and trend squared) 

  --seasonals (include seasonal dummy variables) 

  --gls (de-mean or de-trend using GLS) 

  --verbose (print regression results) 

  --quiet (suppress printing of results) 

  --difference (use first difference of variable) 

  --test-down (automatic lag order) 

Examples:  adf 0 y 

  adf 2 y --nc --c --ct 

  adf 12 y --c --test-down 

  See also jgm-1996.inp 
 

The options shown above and the discussion which follows pertain to the use of the adf 

command with regular time series data. For use of this command with panel data please see 

below.  
 

adf computes a set of Dickey-Fuller tests on each of the the listed variables, the null hypothesis 

being that the variable in question has a unit root. (But if the --difference flag is given, the 

first difference of the variable is taken prior to testing, and the discussion below must be taken as 

referring to the transformed variable.)  

 

By default, two variants of the test are shown: one based on a regression containing a constant 

and one using a constant and linear trend. You can control the variants that are presented by 

specifying one or more of the option flags.  

 

In all cases the dependent variable is the first difference of the specified variable, y, and the key 

independent variable is the first lag of y. The model is constructed so that the coefficient on 

lagged y equals the root in question minus 1. For example, the model with a constant may be 

written as  
 

   
 

Under the null hypothesis of a unit root the coefficient on lagged y equals zero; under the 

alternative that y is stationary this coefficient is negative.  

 

If the lag order, k, is greater than 0, then k lags of the dependent variable are included on the 

right-hand side of the test regressions. If the order is given as -1, k is set following the 

recommendation of Schwert (1989), namely B=12(T/100)^0.25, where T is the sample size. In 

either case, however, if the --test-down option is given then k is taken as the maximum lag and 

the actual lag order used is obtained by testing down, using this algorithm:  



 

1. Estimate the Dickey-Fuller regression with k lags of the dependent variable.  

 

2. Is the last lag significant? If so, execute the test with lag order k. Otherwise, let k = k - 1; if k 

equals 0, execute the test with lag order 0, else go to step 1.  

 

In the context of step 2 above, "significant" means that the t-statistic for the last lag has an 

asymptotic two-sided p-value, against the normal distribution, of 0.10 or less.  
 

The --gls option can be used in conjunction with one or other of the flags --c and --ct (the 

model with constant, or model with constant and trend). The effect of this option is that the de-

meaning or de-trending of the variable to be tested is done using the GLS procedure suggested 

by Elliott, Rothenberg and Stock (1996), which gives a test of greater power than the standard 

Dickey-Fuller approach. This option is not compatible with --nc, --ctt or --seasonals.  

 

P-values for the Dickey-Fuller tests are based on MacKinnon (1996). The relevant code is 

included by kind permission of the author. In the case of the test with linear trend using GLS 

these P-values are not applicable; critical values from Table 1 in Elliott, Rothenberg and Stock 

(1996) are shown instead.  

 

 

 


