ECON 5101/9101: Seminar exercises,
spring 2014.
RNy
5 March, 2014.

Exercises to Seminar 4
1. Consider the process
(1)

Yt = Yt−4 + εt

where εt is a white noise time series.
(a) What are the roots of the characteristic equation associated with (1)?
(b) Consider Yt given by the following Data Generating Process (DGP):
(2)

Yt = φ1 Yt−1 + β1 D1t + β2 D2t + β3 Dt + β0 + εt

where −1 < φ1 < 1, εt is a white noise variable and Djt (j = 1, 2, 3) are
seasonal dummies. D1t is for the first quarter, D2t is for the second and
D3t is for the third quarter.
In the time series literature, (1 − L4 ) is called a “seasonal filter” (assuming quarterly data). If you apply this filter to Yt in (2), what are the
time series properties of the resulting filtered series? (You do not need
to give and exact formula here, but formulate an answer based on you
understanding of what the (1 − L4 ) filter “does to” a time series)
(c) Compare the answer in b. to the result from applying (1 − L4 ) to Yt if
the DGP is (1) and not (2).
2. Consider
(3)
(4)

Yt = β0 + φ1 Yt−1 + εt ,
Yt = β0 + φ1 Yt−1 + τ1 t + εt

for t = 1, 2, . . . and where εt is a white-noise variable in both models. For
simplicity, set 0 ≤ φ1 ≤ 1 and regard Y0 as known.
(a) Explain why, in (3), the parameter β0 represents (the slope of a) deterministic trend when φ1 = 1, and why it represents the long-run level of
Yt when φ1 < 1.
(b) Similarly, explain why, in (4) when φ1 = 1, the parameter τ1 represents
a quadratic trend and why it represents a linear trend, when 0 ≤ φ1 < 1.
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3. In model (4) the case of φ1 = 0 is often referred to as the case of a global trend,
while the case of φ1 = 1 in (3) is an example of a local trend. Use the data
set in BNPcap.xls (the data are observations of Norwegian GDP in fixed 2010
prices for the period 1835-2012) and estimate the global trend model and the
local trend model for the log of the gross national product per capita. Use the
sample 1960-2007.
(In Oxmetrics/PcGive: Use the Single Equation Dynamic Modelling part of
the program, or use the ARFIMA part (but then set “d=0” and model the
differenced variable since we want to avoid fractional integration at this stage).
(a) What is the interpretation of the estimated residual standard errors (sigma
in the results, which we denote σ̂) in the two models?
(b) Comment on the (standard) residual mis-specification tests. How will
you characterize the statistical properties of the estimators of the trend
in the two models?
(c) Compare forecasts from the two models. First conditional on 2007 information, then conditional on 2008 and lastly conditional on 2009. Which
of the forecasts are more adaptive (partially responding to a structural
break in 2008 and/or 2009)?
(d) Test the null hypothesis of a structural break in 2008-2009 (we are aware
that the tests are only informal guidance here since the residual tests
suggest mis-specification).
4. Download the data set used in Angrist et.
al.
http://people.brandeis.edu/~kgraddy/data.html.

(2000) from

Use the Daily Fulton Fish Market Data. The facsimile at the back of the
problem set provides an overview which help you identify the variables in the
downloaded data file.
(a) Formulate a relevant AR(p) model for price (using the already log transformed data) and use the estimated model to judge whether the market
is characterised by immediate adjustment or not. (It is of course allowed
to include one or more of the dummies). Save the last four observations
for later.
(b) Formulate a relevant AR(p) model for quantity (using the already log
transformed data). Looking at the joint evidence from the two (separately
estimated) AR(p) models, what do you conclude about the relationship
(or not) between the two variables.
(c) Formulate a VAR(p) model for the price and quantity variables, possibly
including one or more of the dummies as non-modelled exogenous variables. Estimate your chosen model, but save the last four observations for
(within sample) forecasting. Check that the properties of the residuals
are not clearly indication autocorrelation, outliers, or heteroscedasticty.
(d) Use the estimated VAR(p) for both static (1-step) and dynamic (4-step)
forecasts of quantity and price, and compare with actuals.
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