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234 Testing for Trends and Unit Roors

Figure 4.4 Two models of structural change.
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tures the property that “low™ values of y, (i.e., those fluctuating around zero) are
followed by other low values and “high” values (i.e., those fluctuating around 2
mean of 6) are followed by other high values. For a formal demonstration, note that
as a, approaches unity, (4.30) approaches a random walk plus drifi. We know
that the solution to the random walk plus drift model includes a determimistic wend,
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FIGURE 4.10 Two Models of Structural Change
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STEP 1:

STEP 2:

STEP 3:

STEP 4:

Heo : \jf:%f Ypt t M Dp « f‘t

A Yp=to b Oyt 2 DLt €

Detrend the data by estimating the model under the alternative hypothesis
and calling the residuals y,. Hence, each value of 3, is the residual from the
regression y; = ag + asl + gDy + 3,

Estimate the regression:

ﬁr :‘11;’1- i +&

Under the null hypothesis of a unit root, the theovetical value off ay is
unity. Perron (1989) shows that when the residuals ave idemticallly and inde-
pendently distributed, the distribution of a; depemds on the propertion of
observations occurring prior to the break. Denote this proporiion by A= /T
where 7= total number of observations.

Perform diagnostic checks to determine if the ressduals fivoms Step 2 are seri-
ally uncorrelated. If there 12 serial correlation, use the augmented form of
the regression:

k
§::a1§=?_[+2ﬁ'i AV, ; +¢
i=1

Calculate the r-statistic for the null hypothesis «; = 1. This statistic can be
compared to the critical values calculated by Perron. Perron generated 5,000
series according to /) using valugs of A ranging from 0 to 1 by increments
of 0.1. For each value of A, he estimated the regressions ¥, = a;3,_, + £ and
calculated the sample distribution of a;. Naturally the critical values are
identical to the Dickey-Fuller statistics when A = 0 and A = 1; in effect,

there is no structural change unless 0 < A < 1. The maximum differen:
between the two statistics occurs when A = (0.5, For A = 0.5, the critic
value of the r-statistic at the 5 percent level of significance is —3.76 (whic
is larger in absolute than the corresponding Dickey—Fuller statistic «
—3.41). If you find a r-statistic greater than the critical value calculated t

Perron, it is possible to reject the null hypethesis of a unit root.
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