Peter B. Lerner 
Prof. Kao’s class

Homework #3 


Spurious detrending

Abstract

The nonsense regression and spurious detrending results emphasize the dangers of attempting inference when the regression errors are not a stationary process. As an example we point out that there is no obvious relationship between historic volatility of stock returns and volatility of stock return predictions, which takes all the previous history of returns into account. 

Philips and Durlauf (1998)
 summarized accumulated material “on the effects of misspecification of the generating mechanisms of non-stationary time series in terms of deterministic trends”. In less formal language, many economic phenomena that are routinely described in terms of average growth rates of GDP or inflation may not have any linear trend at all. Instead, they might be described as random walks. The simplest model is an imposition of linear trend on random walk: 
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or (gamma de-trending)
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Durlauf and Phillips proved the following statements about detrending variables (below, W and V are already familiar random walks for the estimation error et and “true” random walk ut respectively:
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(2) 
where 
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(3) 

Above, I1 and I2 are the definite integrals of the random walks W(t) and V(t), respectively. 

Qualitative description of these results is the following: (1) for spurious regression, the slope has correct asymptotic value, zero; (2) the intercept tends to infinity as T1/2, (3) F-statistic for the intercept diverges, T-1Fα=0 is a non-degenerate random variable, (4) F-statistic for the slope diverges, T-1Fβ=0 is a non-degenerate random variable and, finally, (5) DW goes to zero. When we include the previous value of the variable yt-1 in the regression, or another spurious sequence xt generated by the random walk, the value of γ becomes a non-degenerate random variable instead of zero (Equation (2b)).

The results of Durlauf and Phillips can be applied to the efficiency tests of stock returns. Namely, if Pt is a sequence of stock forecasts, P1,t is a sequence of realizations and ut is a sequence of innovations (surprise component), then, by definition of innovation 
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and 
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(5) 
Schiller in his tests found a violation of the inequality (5) which he interpreted as an empirical challenge to the efficiency of the stock market.
 However, if we re-interpret Equation (4) as a time-series approximation to the true volatility we obtain
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 (6) 

Second term of the Equation (6) is always positive. First term may be negative as well as positive (the latter means that stock prices and surprises are anti-correlated around their respective means).
 The expression could become negative if only 
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(7) 

However, γ2 is equal to the de-trending coefficient in the following regression: 
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and by Equation (2b) converges to random non-normal variable, which can have values lower than -1/2. Moreover, the F-statistic of this result diverges as T for T→∞ (Equation (A13) of the Durlauf-Phillips paper). 

Latest result indicates that, because, analytic forecast error cannot be considered a stationary random variable, but it is close to a random walk, historic volatility of stock returns does not have an obvious relationship with historic volatility of stock return predictions. 
� S. N. Durlauf and P. C. B. Phillips, Econometrica, 56 (1998) 1333-1353. 


� I tried to re-write formulas of Durlauf and Phillips in slightly more compact notation—P. L. 


� R. Schiller, American Economic Reivew, 7 (1981) 421-436. 


� Negative value of the first term in (6) indicates the presence of what analysts call a “market momentum”. Namely, analysts’ forecasts tend to over-predict both positive and negative tendencies of the stock movement. Vice versa, under-estimation of market tendencies would result in “normal” sign of correlation. —P. L. 
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