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The purpose of this dissertation is to develop the econometric procedures for analyzing
dynamic systems. Because many economic relationships are dynamic, a large variety of
econometric models concerned with dynamics have been proposed to examine the validity
of economic models, to forecast variables and to estimate structural parameters. This
dissertation is particularly concerned with the cointegrated time series and dynamic panel
data models among them. Econometric procedures are developed with emphasis on ease
of calculation and improvement of numerical performance in finite samples.

In Chapters 2, 3 and 4, we deal with some econometrically important aspects of coin-
tegrated systems. Chapter 2 proposes a new testing procedure for the short-run Granger
non-causality in cointegrated systems and also proves that the two well-known expressions
of the long-run relationship based on cointegration are equivalent. Chapter 3 develops
a forecasting procedure and a test of cointegration for large cointegrated processes. In
Chapter 4, we give a test that can be used to examine some economic hypotheses, e.g.,
the unbiased hypothesis in foreign exchange markets. Specifically, we develop a method
of testing whether deviations from a cointegration relationship are serially uncorrelated.
Chapter 5 is concerned with the estimation of the autoregressive parameter of dynamic
panel data models.

We now provide a brief description of each chapter.

Chapter 2 is concerned with dynamic relationships between time series that have unit
roots. This chapter involves constructing a test for short-run Granger non-causality, that

is, Granger non-causality at one period ahead, in cointegrated systems. Granger non-



causality is a basic concept for describing dynamic relationships. Following Toda and
Phillips (1993) and others, the term “Granger non-causality” by itself is taken to mean
“short-run Granger non-causality”. The usual Wald test for Granger non-causality in
cointegrated VAR processes is known to have asymptotically nonstandard distribution
due to the problem of unit roots. A few alternative (inefficient) methods that give the
asymptotically standard distribution have been proposed. Among them, only the Lag
augmented VAR (LA-VAR) approach proposed by Toda and Yamamoto (1986) appears
to be practical for use in finite samples because it is easy to calculate and has moderate
size distortion. The only drawback of the LA-VAR approach seems to be relatively
low power of the test because of its inefficient estimation. We therefore propose a new
procedure that always gives the asymptotically standard distribution with higher power
of test than the LA-VAR approach, by suitably combining the standard Wald test and
the generalized inverse procedure. We also propose a few simple modifications to the test
statistics in order to obtain a better empirical size of the test in finite samples. Our Monte
Carlo experiments reveal that our proposed procedure works better than the LA-VAR
approach.

In addition, Chapter 2 considers the long-run relationship between variables in cointe-
grated VARs. In stationary systems, the impact of a single unit shock on predictions of
the variable converges to zero as the horizon goes to infinity. Whereas, in cointegrated
systems, the impact in an infinite horizon exists due to the existence of unit roots. In-
vestigations of the long-run relationship have commonly been based on the MA impact
matrix, which is sometimes called the C' matrix!. For a VEC model, it is well known that
the C' matrix is expressed using parameters in the model. The statistical inference about

the matrix was established by Johansen (1995) and Paruolo (1997). On the other hand,

'In fact, the concept of long-run neutrality and long-run Granger non-causality introduced by Bruneau
and Jondeau (1999) is based on the C matrix, see also Yamamoto and Kurozumi (2003) and Chigira
(2003).



Phillips (1998) expressed the long-run relationship as the limit of the impulse response
function and investigated the statistical inference about the long-run impulse response
function. As a consequence, there are two expressions of the long-run relationship; one
is given by Johansen (1995) and Paruolo (1997), and the other by Phillips (1998). In
this chapter, we give a formal proof of the equivalence between the two expressions. We
show that these expressions are analytically equivalent. That means we can derive a nu-
merically equivalent inference about the impact matrix based on either Johansen (1995)
and Paruolo (1997) or Phillips (1998). In other words, this chapter clarifies the connec-
tions between long-run neutrality, long-run Granger non-causality, and impulse response
analysis.

In Chapter 3, we consider forecasts for variables in large cointegrated processes. It
is widely recognized that imposition of the cointegration constraint is useful in forecast-
ing cointegrated processes (see, e.g., Engle and Yoo (1987), Lin and Tsay (1996) and
Christoffersen and Diebold (1998), among others). However, there are some practical
problems in forecasting large cointegrated processes by the VEC models. First, it is
hard to identify the cointegration rank in large models. Second, since the number of
parameters to be estimated tends to be large relative to the sample size in large mod-
els, estimators will have large standard errors and so will forecasts. The purpose of this
chapter is to propose a test for cointegration and a procedure for forecasting in large
cointegrated processes that are free from the above problems. We may note that our test
and forecasting procedures are robust in the sense they do not require a VAR representa-
tion of the process or Gaussian innovations. Our Monte Carlo experiments show that our
forecasting procedure works well in short to medium run even if the sample size is small.
In addition, the Monte Carlo study indicates that if sample size is sufficiently large, when

the number of variables in the process increases while the ratio of the number of unit



roots to the number of variables in the process is large, our forecasting procedure gains
accuracy. This means that it is to our advantage to work with a larger model as long
as the ratio is large. For empirical illustration, we apply our procedure to stock price
forecasts of Japanese pharmaceutical companies.

Chapter 4 gives a test that can be used to examine the validity of some economic
models. In particular, we develop a method of testing whether deviations from a coin-
tegration relationship are serially independent. Because whether deviations are serially
independent is an important issue in the study of economics as described later, the test
offers benefits to applied economists. Some economic models imply that a variable z;

forms prediction of 3, as

E(yis1|l) = a + by,

where a¢ and b are constants and I; is information that is available on date ¢. As an
illustrative example of such a economic model, we take the unbiased hypothesis in foreign
exchange markets. Under the unbiased hypothesis E(Sii1|l;) = Fi1, where S; and Fj
are the spot rate at date £ and the forward rate at date ¢ to be delivered at date ¢ + 1,

should hold. A popular test for its relevance involves estimating

Spp1 = a+bfy1 + g,

where s; and f;; are the natural logarithms of S; and Fj;, respectively, and testing
whether ¢ = 0, b = 1 and w, is serially uncorrelated (see, e.g., Frenkel (1981), among
others). If s, and f;; have a unit root, a test argues s,y; and f;; are cointegrated
with vector (1,-1) and deviations from the cointegration relationship ought to be serially
uncorrelated (see, e.g., Hakkio and Rush (1989) and Sephton and Larsen (1991), among
others). However, as Zivot (1998) notes, many applied economists fail to address the

question of serial correlation. This chapter, therefore, develops a method of testing

4



whether deviations from a cointegration relationship are serially uncorrelated in VEC
format.

Chapter 5 is concerned with inferences from the autoregressive parameter of dynamic
panel data models. Though some estimators of the autoregressive parameter have been
proposed and widely used, they have been found to have considerable bias and size
distortions, especially when the autoregressive parameter is close to unity and/or the
sample sizes are small. To correct for the both bias and size distortion, we apply the
method proposed by Kurozumi and Yamamoto (2000) to an estimator of the dynamic
parameter. The bias correction is feasible without estimating the unknown parameters
that constitute the bias of an estimator. Moreover, we can reduce the size distortion the
without any preliminary estimator. As a result, we can easily reduce both the bias and the
size distortion of an estimator. Further, we propose an additional instrumental variable in
order to obtain better small-sample properties. We apply the correction to an estimator
based on the modified version of Blundell and Bond’s (1998) system GMM estimator,
and the Monte Carlo experiment reveals that the proposed estimator outperforms the

original estimator in terms of bias and size distortion in small samples.
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