94.3.4. Spurious Regression in Forecast-Encompassing Tests— Solution,
proposed by Peter C.B. Phillips. From regression (2), we have
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and then the usual 1(1) regression asymptotics give us the limit
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where B(r) = BM(w?) and «w? = 02( 2%, ¢;)? is the long-run variance of .

Observe that J,., = y, forall A = 1,...,N, so that y,,p — Fnes =
>t u, = xy, say, which is an integrated process. Because ., = b(n + h),
the “forecast-encompassing” regression is

X, =vy*b(n + h) + error, h=1,... ,N,

and therefore
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Note that
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where By(r) = BM (w?) and is independent of B(r), a fact that is easily
established by using the BN decomposition (see Phillips and Solo, 1992), and
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- (/72 + (/1) + % =(3+37+ 72)/37%.

Hence,
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e £,(3 + 37 + 79)/37? =& sy

Next, the ¢-ratio for v* is
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with s2 = (1/N)YXY {x, — v*b(n + #)}2. Now,
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Thus,
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and so 7, diverges at the rate O,(n"?) as n — oo.
It follows that a #-ratio test for the significance of v* in the “forecast-
encompassing” regression

Ynin _yn4h = 'Y*yn+h + error
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always leads to a rejection of the null that v = 0 as n — co. Thus, the fore-
cast J,., from the spurious regression of y, on the linear trend always turns
out to be significant in explaining the forecast error ¥,,s — .., that is
obtained from the true model that has a unit root. In this sense, the forecast-
encompassing regression is a spurious one.
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