Econ. 557
Yale University

Peter C. B. Phillips
Spring 1998

Time Series Econometrics II:
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Question A.
The time series Xt (t = 1, ..., n) satisfies
∆Xt = ut = C (L) εt ,

C (L) =

∞
X

cj Lj ,

j=0

∞
X
j=0

1

j 2 |cj | < ∞

(1)

where εt ≡ iid(0, σ 2 ) and where X0 = Op (1) as n → ∞
Suppose the following linear trend regression model is fitted
bt .
Xt = bbt + u

(2)

b
A robust (HAC) standard error, sb , and robust t-ratio, tb = sbb , for bb are computed to allow for serial correlation in the residuals u
bt by using conventional
lag kernel techniques.

1. Find the asymptotic behaviour of the t-ratio tb as n → ∞.

2. Discuss the implications of your results.
3. Perform a simulation experiment to illustrate your findings.
Question B.
For the time series Xt in Question A, consider the following unit root
estimator
Pn
sign (Xt−1 ) Xt
Pn
b
a = t=1
t=1 |Xt−1 |
where sign(Xt−1 ) = 1, −1 according as Xt−1 ≥ 0, Xt−1 < 0. Suppose C (L) =
1, so that ut = εt .
1. Show that b
a is an instrumental variable estimator.

2. Find the limit behaviour and limit distribution of b
a as n → ∞.

3. Construct a t-ratio statistic for b
a to test for a unit root and find its
limit distribution.

4. Discuss the implications of your findings and see if you can extend
them to an ADF type regression of finite order p to cover the finite
autoregressive nuisance parameter case where C (L) = 1/b (L) 6= 1.

5. Perform a simulation experiment to compare your new unit root test
with tests based on the usual least squares estimator.
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Question C.
1. Download the Nelson Plosser (1982) macroeconomic data set and extended Nelson Plosser data (Schotman and van Dijk, 1991) from my
web site at URL: http://korora.econ.yale.edu . The data are annual
historical time series for the US over the period 1860-1980. You may
use either data set and confine your attention to a few of the major
series.
2. Estimate the fractional integration parameter d for the series by log
periodogram regression using a components model of the form
yt = a + bt + yt0 ,
(1 − L)d yt0 = ut

t = 1, ..., n

(3)
(4)

3. Assuming that the usual least squares regression formula delivers the
correct asymptotic standard error of the log periodogram regression
estimate of d, construct 95% confidence intervals for d for each of the
series you consider.
4. Discuss the implications of your results for the presence or absence of
a unit root stochastic trend in each of the series.
5. Comment briefly on the eﬃcient estimation of b in (3).
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