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FOREWORD

Within the framework of the Economic Structural Change
Program, a cooperative research activity of ITASA and the
University of Bonn, FRG, a project is carried out on .-"Statis-
tical and Econometric Identification of Structural Change";
the project involves studies on the formal aspects of the
analysis of structural changes. On the one hand, they include
statistical methods to detect non-constancies, such as sta-
bility tests, detection criteria, etc., and on the other hand,
methods which are suitable for models which incorporate non-
constancy of the parameters, such as. estimation techniques
for time-varying parameters, adaptive methods, etc.

The present paper provides a documentation of the state
of the art in the form of a bibliography.

Anatoli Smyshlyaev
Acting Leader
Economic Structural Change Program
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Chapter I: INTRODUCTION

The typical 'structural change' situation is - from the point
of view of a statistician - as follows: To cope with a
particular economic phenomenon a model is specified, and it is
suspected that for different periods of time, or for different
spacial regions, different sets of parameter values are needed
in order to describe the reality adequately; the 'change
point' which separates these periods, or regions, is unknown.
Questions that arise in this context include: Is it necessary
to assume that the parameters are changing? When, or where,
does a change occur or - if it takes place over a certain
period of time - what is its onset and duration? How much do
parameters before and after the change differ? What type of
model is appropriate in a particular situation (e.g.,
twd-phase regression, stochastic parameter models)?

Non-constancy of the parameters is an essential element of
'structural change'. This non-constancy of the parameters can
appear as an inadequacy of the model which is specified to
represent the phenomenon in question; diagnostic checking

- methods can be applied to identify such non-constancies. On
the other hand, parameter variability can be incorporated in
the model.

References included in this bibliography concentrate on two
topics:

(1) Detection of non-constancy of parameters in regression
aﬁd time series models.

(2) Statistical analysis of models with time-varying
parameters.

The first group of references deals mainly with the change
point problem in the context of regression models. Constancy
of a sequence of random variables is related to the analysis
of residuals which might be performed in order to detect
non-constancy of the regression parameters; therefore, papers
are also included which discuss the analysis of parameter




constancy of (time-ordered) sequences of random variables.
Several papers discuss the analysis of constancy of parameters
of time series models.

The second group of references is concerned with estimation
procedures for regression models with time-varying parameters.
These papers are of interest because time-varying parameter
models might be appropriate for model specification in the
presence of non-constancy. Also, such parameterizations can
be used to detect instability in the coefficients. Some
papers are included which discuss forecasting problems in the
situation of non-constant parameters. No or nearly no weight
is given some topics which are related to those mentioned
above, viz., continuous sampling inspection, heterosce-
dasticity, analysis of non-constancy of time-series parameters
in the frequency domain, and disequilibrium models. The
reasons for this limitations lie partly in the subjects,
partly in the fact that our efforts had to be restricted.

The close connection of questions of model stability with
economic problems leads us to discuss briefly what is known
under 'structural change' among economists. In economics this
notion is not clearly defined. However, a notion related to
'structural change' which, in the context of a linear dynamic
model, is clearly defined, is the concept of stability. It
refers to the dominant root of the characteristic equation of
the system: The system is stable if the dominant root lies
within the unit circle (cf.Theil & Boot, 1962; Oberhofer &
Kmenta, 1973). This concept, however, is of little help for
defining 'structural change' if it is accepted that
'structural change' implies non-constant relations between
elements (variables) of the system. Economists speak about
structural change not only in this rather concrete sense but
also if there are substantial changes in certain
characteristics, e.g., the mean, of the endogenous variables
of the system. Consequently, the borderline between
structural change and stability is not strict, the notion
'structural change' is not well-defined, and questions




concerning the theoretical motivation of structural change,
its measurability, and others, cannot be discussed properly.
An attempt to clarify the subject within an economic framework
has been made by Westlund (1985).

Most references included in this bibliography were published
in methodological (statistical and econometric) journals; only
a few were taken from economic journals. In these papers
typical problems which arise in the context of modelling real
economic phenomena are rarely discussed. For example, what
implies shortness of time series? Hdw can special patterns of
parameter changes be treated, particularly slowly moving
parameters? Also, very few papers could be found which deal
with non-linear or multi-equation models.

Although both of us are responsible for this bibliography, the
'mining' for references was divided: P.Hackl was concerned
with papers that discuss analysis of constancy in sequences of
random variables, in regression models, and in time series
models; A.Westlund supplied the references that refer to the
estimation of regression models with time-varying parameters.
Our work is partially based on four bibliographies which
delivered about 60 % of the references cited here: Shaban
(1980), Hinkley (1980), Johnson (1977), and Johnson (1980).
Most of the remaining papers appeared after these
bibliographies were published, a fact that indicates the still
growing interest in this subject. Papers who mainly deal with
applications were not incorporated, except papers which were
published in methodologjcal journals. We don't claim that
this bibliography is complete; we are grateful for further
references and suggestions which would help make a future
edition more complete.

References:

Hinkley,D.V., Chapman,P., Ranger,G. (1980). Change-Point
Problem. Techn.Report No.382, Nov.80, Univ.Minnesota, School
of Statisties.

Johnson,L.W. (1977). Stochastic parameter regression: an
annotated bibliography. Intern.Statist.Rev., 45, 257=272.
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Johnson,L.W. (1980). Stochastic parameter regression: an
additional annotated bibliography. Intern.Statist.Rev., 48,
95-102.

Oberhofer,W., Kmenta,J. (1973). Estimation of Standard
Errors of Characteristic Roots of a Dynamic Econometric Model.
Econometrica, 41, 171-177.

Shaban,S.A. (1980). Change point problem and two-phase
regression: an annotated bibliography. Intern.Statist.Rev.,
u8’ 83-93-

Theil,H., Boot,J.C.G. (1962). The Final Form of Econometric
Equation Systems. Rev.Intern.Statist.Institute, 30, 136-152.

Westlund,A. (1985). Analysis and Prediction of Structurally
Changing Economic Systems: Some Conceptual Comments.
Unpublished Manuscript.
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Chapter II: LIST OF PAPERS

The list contains some 300 references to research papers.
Each entry is annotated by one or more codes which refer to
the subject-matter of the paper. The references are arranged
in the alphabetic order of its (first) author.

The entries are constructed as follows: After the author's (or
authors') names the year of publication is indicated; this is
followed by the above-mentioned subject-matter codes. For
each separate set of authors the entries are listed
chronologically. Entries with more than one author are
supplemented by entries corresponding to all other authors
except the first one: Each of these supplemental entry
consists of an author's name and of a reference to the
original entry.
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The entries in the List of Papers (Chapter II) are annotated

according to their subject-matter.

The corresponding codes

consist of two digits which are separated by a period. The
first digit indicates the following areas of statistical
methodology:

0.
1‘

3.

4.

Each entry is annotated by up to four codes.

General

Analysis of Constancy in a Sequence of Random Variables

Ordered by Time

Analysis of Constancy in Regression Models
Estimation of Regression Models with Time-Varying

Parameters

Analysis of Constancy in Time Series Models

In addition, the

following code letters are used to qualify the subject-matter

in more detail:

INQC.‘HUJW'UZZFIQCUP

Asymptotic Properties

Bayesian Methods

Comparison of Procedures
Examples, Numerical Illustrations
Multivariate Procedures
Non-Parametric Methods
Parametric Methods

Robustness

(Monte Carlo) Simulation Results
Tabies, Charts

Univariate Procedures
Computational Methods
Non-Bayesian Methods

References annotated to concern analysis of constancy in
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sequences of random variables (1.x), in regression models
(2.x), and in time series models (4.x) concentrate on methods
to detect non-constancies in the respective models. The
remaining references (3.x) discuss the analysis of regression
models with time varying parameters. The short descriptions
of the several subject-matter codes given in the next section
are not intended to be complete.

A.2 Annotated List of the Subject-Matter Codes

0. General

0.1 Bibliography, survey.

1. Analysis of Constancy in a Sequence of Random Variables

1.1 Test for a change in the expectation. The change can be
sudden or can continue over a certain period of time; the
variance can be known or unknown.

1.2 Sequential test procedures for non-constancy.

1.3 Test for a change of parameters other than the mean or for
a change of the whole distribution.

1.4 Estimation concerning the change-point; estimation of the
distribution parameters; sample theoretic approach.

1.5 Bayesian inference concerning the change-point and/or the
distribution parameters.

1.6 Estimation procedures concerning other parameters than the
expectation in the presence of non-constancy.

2. Analysis of Constancy in Regression Models

2.1 Test procedures for non-constancy of regression
coefficients 'of linear regression models. The disturbance
variance can be constant or can change also in time.

2.2 Sequential test procedures for the detection of
non-constancy.




3.
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2.3 Inference concerning the linear regression model in the
presence of non-constancy; sample theoretic approach. Methods
for estimating the unknown change-point, distributional
properties of such an estimate, and inference on the
regression model parameters may be treated.

2.4 Bayesian inference in linear regression models in the
presence of non-constancy.

2.5 Special switching mechanisms.
2.6 Regression models with time-varying parameters. The
mechanism of variation is assumed to be in action during the

whole time of observation and may be deterministic or
stochastic.

2.7 Inference concerning non-constancy of non-linear
regression models.

2.8 Methods of inference for models based on spline functions.

2.9 Forecasting under non-constancy.

Estimation of Regression Models with Time-Varying

Parameters

3.1 Ordinary least-squares estimation.

3.2 Generalized least-squares estimation (inecluding the
Hildreth-Houck and Swamy procedures).

3.3 Filtering and smoothing procedures.
3.4 Maximum likelihood estimation.

3.5 The varying parameter (VPR) procedure.
3.6 Bayesian estim;tion.

3.7 Adaptive estimation (AEP) procedures.
3.8 Other procedures.

3.9 Forecasting procedures in the presence of non-constant
parameters.

Analysis of Constancy in Time Series Models

4,1 Test procedures for non-constancy of the mean and/or
variance in ARIMA models.
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4.2 Sequential test procedures for the detection of
non-constancy of an ARIMA model.

4.3 Test procedures for non-constancy of parameters different
from mean and variance in ARIMA models.

4.4 Estimation of parameters of an ARIMA model in the presence
of non=-constancy; sample theoretic approach.

4.5 Bayesian inference concerning the parameters of an ARIMA
model in the presence of non-constancy.

4.6 Inference for models different from ARIMA models.

4,7 Forecasting under non-constancy.

4.8 Inference concerning time dependence of (partially) known
structure. Test and parameter estimation procedures; the

non-constancy is assumed to have a known onset and/or form
(cf. intervention analysis).

A.3 Number of Papers for Each Subject-Matter Code

Code Number Code Number Code Number Code Number
1.1 60 2.1 60 3.1 4 4.1 9
1.2 35 2.2 8 3.2 42 . 4.2 5
1.3 15 2.3 57 3.3 38 4.3 6
1.4 15 2.4 37 3.4 16 4.4 3
1.5 13 2.5 21 3.5 15 4.5 5
1.6 1 2.6 6 3.6 17 4.6 3

) 2.7 6 3.7 11 4.7 -
2.8 14 3.8 14 4.8 5
2.9 2 3.9 8




