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change: These hypotheses are parameterized as follows: 

Null hypotheses: 

Model (A) yt = I + dD(TB) t +yt- + et, 

Model (B) yt = i +yt- + (M2- )DUt + et, 

Model (C) Yt= =l+Yt-l+dD(TB)t+(y2-#1)DUt+et, where 

D(TB)t = 1 if t=TB +l, Ootherwise; 

DUt= 1 if t> TB, 0 otherwise; and 

A (L) et = B(L) Vt, 

vt - i.i.d. (0, 2), with A(L) and B(L) pth and qth order polynomials, respec- 
tively, in the lag operator L. 

The innovation series {et}) is taken to be of the ARMA(p, q) type with the 
orders p and q possibly unknown. This postulate allows the series { yt to 
represent quite general processes. More general conditions are possible and will 
be used in subsequent theoretical derivations. 

Instead of considering the alternative hypothesis that Yt is a stationary series 
around a deterministic linear trend with time invariant parameters, we shall 
analyze the following three possible alternative models: 

Alternative hypotheses: 

Model(A) Y1=P1+#t+GL2-ttj)DU,+et, 
Model (B) Yt = L + 13lt + (/2 - 1l)1DTt * + et, 

Model (C) Yt = 1 + ,81t + (A2- Aj)DUt + (/2- I)DTt + et 

where 
D1Tt t - TB, and DTt = t if t > TB and O otherwise. 

Here, TB refers to the time of break, i.e., the period at which the change in the 
parameters of the trend function occurs. Model (A) describes what we shall refer 
to as the crash model. The null hypothesis of a unit root is characterized by a 
dummy variable which takes the value one at the time of break. Under the 
alternative hypothesis of a "trend-stationary" system, Model (A) allows for a 
one-time change in the intercept of the trend function. For the empirical cases we 
have in mind, TB is the year 1929 and JU2 < 1.- Model (B) is referred to as the 
"changing growth" model. Under the alternative hypothesis, a change in the 
slope of the trend function without any sudden change in the level at the time of 
the break is allowed. Under the null hypothesis, the model specifies that the drift 
parameter ,u changes from 1,k to tL2 at time TB. In the empirical examples 
presented in Section 5, TB is the first quarter of 1973 and /2 < /1, reflecting a 
slowdown in growth following the oil shock. Model (C) allows for both effects to 
take place simultaneously, i.e., a sudden change in the level followed by a 
different growth path. 


