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Preface 7

Preface

The socialist market economy of our country has provided good
opportunities for the enterprise manager, and at the same time it has also
brought some risks to them. Since there exists the problem of "an out-of-
order market", the government must do something to intervene efficiently
with the present economy and work to bring its role into full play. The
forecasting and analysis of economic cycles are therefore helpful for the
government to make the policy decision and for enterprise to manage its
business, so they are of great practical significance.

The chief purpose of making economic decisions is to promote economic
growth, provide full employment and stabilize commodity prices. To achieve
these goals, the government must impose some appropriate update and
control on the operation of the national economy. The principal control tools
are fiscal and monetary policies. No matter what policy you choose and to
what extent you carry out the policy, you will have to depend on forecasting
and analysis of economic cycles.

Under the condition of market economy, the changes of economic
situation must be taken into consideration in any enterprise management
decision-making. What the decision makers concern are when the tuming-
point of economic cycles will emerge, what the approximate economic
growth rate and inflation rate will be, and what the prospect of the change in
interest rate will be, and so on. To know all about these, you will have to turn
to forecasting. Sharp changes of economic situation have great influence on
the success and failure in management, thus forecasting is very essential and
decisive to the enterprise management. In developed countries, not only the
governments and their economic research institutions, but also many
enterprises have departments engaging in economic forecasting. It is
encouraging that there has now appeared such a trend in our country. More
and more enterprises have come to realize the importance of economic
forecasting under the condition of market economy. This book is published to
meet the requirement in forecasting and analysis of economic cycles in our
country.

This book has three obvious features. The first one is that it is very
practical. All the writers of this book have engaged in economic forecasting
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and its research for many years, and they paid more attentions to the practical
use while they were collecting materials and writing this book. Since
computers are a necessity for making a high-level economic forecasting
nowadays, as Samuelson Paul Anthony, the winner of Nobel Prize in
Economics, said early in 1976, “It’s an age for computers to make
forecasting.” The methods for making forecasting introduced in this book are
all given in complete and clear computing procedures, enabling its readers to
calculate according to these procedures without having any required
computer programs.

This book also introduced the various kinds of practical calculating
methods in a comprehensive way. They have been employed in the
worldwide research of economic cycles since 1960s of this century. Among
these methods the first one is the seasonal-adjusting method. The interference
of seasonal fluctuation makes it difficult to detect correctly the authentic
economic cycles, so the seasonal factors must be ruled out before conducting
economic analysis. Different kinds of seasonal-adjusting methods were
introduced in this book, such as dummy variable, moving average, X-11
methods, and X-11 ARIMA methods, etc. In the research of "growth cycle"
in the Economics of the West since 1570s, tire seasonally adjusted series
are decomposed into the trend and cycle factors. This book introduced three
long-term trend decomposition methods that are used internationally at
present, namely regression analysis, moving average and phase average, and
analyzed the advantages and shortcomings of the different kinds of methods.

With the development of economy and improvement of statistics system,
the number of statistics index is becoming more and more, forming a large-
scale data source. How to process and extract rapidly and correctly economic
indicators and message that reflect the economic situation becomes an
important job before making the economic cycles analysis. This book
presented many kinds of practical methods of selecting indicators, such as
time difference correlation analysis, K-L information, state average of
reference cycles, cluster analysis, cyclical pattern matching method, and the
scoring system ——a method choosing indicator qualitatively and quantita-

tively, presented by Moore and Sicks who are at NBER, and we also
introduced the Bry-Boschan method that is used to measure automatically the
turning point in economic time series.

This book introduced as a focal point the index of business conditions,
which is a positive observation method. It is an effective one universally
employed to determine, analyze, and forecast the turning point of economic
cycles. According to this method we know that the cycle does not occur in all
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fields at the same time, but spreads from certain fields to other fields, from
certain industry sections to other sections, or from certain regions to other
regions. From this point of view, selecting some economic indicators that are
typical and sensitive to fluctuation, are composed of leading index,
coincident index, lagging index by mathematical method, and then taking
them as a comprehensive measure, with which business fluctuation can be
detected and analyzed. Using leading indexes to forecast the turning point of
gconomic cycles is still being considered as the best method. This book
introduced the diffusion index and composite index used by many countries
and economic organizations now. In addition, 2 new index —— S~W index
that was developed with the State Space Model by Stock and Waston who are
also at NBER, was introduced in this book.

“The software package for analyzing and forecasting the economic cycles”
taken from this book has been used as a tool for routine analysis, received
satisfied effects and got high appraisal in the State Information Center, the
State Statistics Bureau, the State Planning Commission, the People's Bank of
China and China Economic Monitoring Center, etc. This is a favorable proof
of the book's feature of being practical.

This book also introduced two methods of making business warning signal
system. The warning system uses some sensitive indicators that reflect the
state of economic situation. Then it uses the related data processing method
to combine some indicators into one composite index. These indicators, just
like the traffic lights in red, yellow and green, give different signals in
different economic situations. Through forecasting the economic
development trend by observing and analyzing the changes of signals, and
reminding the economic decision-making departments of taking some
measures to control the economic operation, thus it plays a decisive role in
investing and making managing decisions. This book then introduced the
sequential signals of recession and recovery set up by Moore and Zarmowiaz.
This sequential signal system uses the changing rate in leading composite
index and in coincident composite index to send out the signal, indicating the
direction of economic cycles in the future. This system is called the trigger
of the countercyclical policy.

Business Survey Method was first put forward by some countries in
Europe and America after World War JI. In the middle of 1950s, it became
popular due to its convenience of understanding the economic situations.
This survey was also called barometer system. At present, there are three
popular business survey methods in the world: economic cycles trend survey,
equipment investment intention survey and consumption survey. This book
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went into detail the poll design of business survey, the way of business
survey, the total and analysis of survey outcome. Moreover, this book also
introduced the "industry business survey" carried out by People's Bank of
China and "Consumer survey" developed by Japan Economic Planning
Agency. :

The second feature of this book is that it tried to include the new methods
for studying economic cycles. In 1988, J.H. Stock and M. Waston put
forward a new index of economic conditions. They thought that the change
of economic cycles should include not only the change of GNP, but also the
fluctuations of many economic activities that contain financial market, labor
market and commodity market. The co-movements in those macroeconomics
aggregates can be reflected by a single and unobservable wvariable. This
fundamental variable stands for the overall economic situations. It is its
fluctuation that represents economic cycles. This unobservable variable is
called the S-W index. Since it is based on the complicated mathematical
- model, this index has made a great progress compared with traditional
methods of measuring economic cycles such as D/ and /. This book
introduced the State Space Method and the Kaiman Filter to estimate the S
W index. It also presents the specifically computational example of China’s
macroeconomics analysis and forecasting with the index.

So far, the analysis and forecasting of economic cycles in our country
mainly focus on the time domain, which analyzes directly the structural
charactets of data changing with time. In fact, spectral analysis of time series
provides another powerful tool to study economic cycles in terms of the
frequency domain. Spectral methods take the time series as the sum of many
uncorrelated frequency components. Taking advantages of Fourier transform
and power spectrum density function and judging the relative significance of
every component, we can find the main frequency components in time series
and master the fluctuating properties of time series. It can also help us to
study the special shapes and inherent forming mechanism of different cycles.
Hence, in the research of economic cycles, spectral analysis has its own
advantage that cannot be replaced by other methods in time domain. This
book has a detailed introduction about the basic principal of spectral analysis
and many methods of spectral estimation. Specially, this book lists some
problems that require attentions in applying the tool, made some empirical
analyses about China’s economic cycles and got several conceivable results.

The concept and method of cointegration, which have been studied since
1980s, make the model of econometrics have more reasonable basis of
Statistics and reflect the inherent characteristics of economic system much
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better. One characteristic is the possibility that exists the short run
inequilibrium in the economy. When the inequilibrium happens, the economy
will be adjusted to the long run equilibrium with time flying. This method is
introduced with an ECM of regulating the economic cycles. Although the
content is not in detail, the readers are able to use it for the purpose of
application.

Chaos is a new system to study the uncertainty and its natures. We
introduced some common methods and calculation procedures, and analyzed
the reasons of economic cycles in China from difterent perspectives. These
reasons include not only the inherent reasons such as the economic structure,
but also the random disturbances such as outside environment and policy
factors.

The third feature of this book is some innovations. The two step-by-step
regression model was put forward by Chinese scholars, but there are several
mistakes in the calculation procedure. In this book we had corrected these
mistakes in an attempt to use it widely and recognize of its important uses.

About the simultaneous equations, we provided the estimation methods
2SLS, LIML, 3SLS based on the principal components of predetermined
variables. The estimation has the characteristics of simplicity, symmetrical
expression and good fitness. As for the time series analysis, we provided the
estimation method of parameter and white noise iteration for MA model. For
VAR model we provided the correcting OLS, which need only smalier
memory storage and can deal with more indicators compared with the
algorithm being used now. The new train of thought to estimate the
parameter was provided for VAR model by solving the parameters of the
simultanecus equations. Concerning of Jury criterion, we pointed out some
mistakes found in some books and provided some counter examples. To test
the multidimensional stationary, we used indeterminate coefticieni method to
calculate the eigenpolynomial of the system by applying Jury criterion. To
analyze the uncertainty of economic cycles, we pointed out the mistakes of
Hurst index in calculation, proved that the original algorithm had a larger
sample variance by using Monte Carlo method, and put forward the model
without constant, other new algorithms and adjusted parameters. In addition,
we also provided polynomial fitness of nonlinear dynamic system to open up
the new thought for calculating Lyapunov exponent and other calculation
method.

This book was compiled on the basis of our original teaching materials.
and was written and added with some achievements in our recent research.
Writers and their work in this book are listed below: Tiemei Gao: hapter 1-
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7, Section 6 in Chapter 9, Chapter 11, Shizhang Jiang: Chapter 8-9, Chapter
12-13, Lei Chen: Chapter 10, I checked and finalized this book.

At the time of publishing this book, we'd like to express our gratitude to
the Research and Statistics Department of the People's Bank of China, the
Economic Forecasting Department of the State Information Center, the
Research Institute of Quantitative & Technical Economics, Chinese Academy
of Social Sciences, the Comprehensive Planning and Reform Department, the
Ministry of Finance, the original China National Materials & Equipment
Information Center, the Commercial Information Centre of the Ministry of
Internal Trade, who have provided data, information, chances and
cooperation for many years. It is under such environments that the authors
have the chances to provide the modern tools for macroecenomics
management departments and to submit the consulting report to the super
government and have the possibility to win twice the State's Science and
Technology Progress Prize.

In the course of compiling this book, Prof. Guangya Zhou checked and
made some corrections of some parts of this book and gave some valuable
advice. Engineer Guilian Zhang did a lot of jobs in composing this book and
graduate students Honggang Li, Guogang Fan and Xindong Zhao did some
calculation work for this book. Here, we would like to give our special
thanks to Prof. Xiguan Lu of Jilin University Press. This book was written by
his enthusiastic encouragement and helps.

We sincerely hope the specialists and readers using this book will kindly
forward their criticisms and suggestions for improving this book.

Wenquan Dong

May, 1998
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