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Abstract

Distinguishing between difference stationary and stationary or trend
stationary has been become a common starting point, because the char-
acteristics of a non — stationary time series change over time. This
equals to answer whether contains a unit root in data generating process
of sample series. Since Nelson and Plosser (1982) studied the station-
arity of 14 historical economic time series of USA using ADF test, unit
root tests have been become an important part in empirically analyzing
or forecasting economic and financial time series’ changing laws, in
which random walk test plays an important role in verifying the theories
of rational expectations. On the other hand unit root test is also the the-
oretical foundation for establishing ARMA models or ARIMA models,
cointegration analyzing, and casualty testing etc. so how to choose more
reliable unit root testing procedure or statistic is an important problem in
time series analysis. This dissertation studies mainly the reliabilities of
the most popular ADF (DF) tests and PP tests.

The reliability of a unit root test depends on an appropriate trade
off between type — [ error and type — Il error. Given one of the proba-
bilities of making the two errors, the smaller the other is, it means the
more reliable the unit root test is. In practice, the probability of making
type — I error is usually given, the test with higher power is chosen.
On the other hand, the robustness is also an important standard for eva-
luating a unit root test, which is the degree of actual size biasing from

nominal size, the smaller the degree is, the better the robustness is.
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Since ADF (DF) tests and PP tests were introduced, the researches

about the reliabilities and robustness of them have not been disconnect-
ed. But there exist at least following drawbacks in the past researches

(1) Studying unit root tests’ reliability using Monte Carlo simula-
tion experiment, it is an important step to determinate the initial value
for generating sample series. Because Dejong et al, Kim and Schmidt
and Ling et al etc supposed the initial value as some constant, the sam-
ple series of the errors of regressive models and of alternative hypothesis
processes are non — stationary or non trend stationary, which do not
accord with the original intentions of ADF ( DF) tests and PP tests.
Pantula et al supposed the initial value as a random variable obeying
some distribution, which would obtain stationary sample series for alter-
native hypothesis processes not including time trend. However, for al-
ternative hypothesis process with trend, this method is impracticable.

(2) ADF (DF) tests and PP tests depend on the idea that under
unit root hypothesis, ADF statistics and PP statistics have the same limit
distributions with relevant DF statistics under i. i. d. errors, so the same
critical value may be used for big sample. There exist two drawbacks in
these tests’ applications. (a) The size of sample volume is relative, so
real “big sample” does not exist in reality. (b) The proofs of the limit
distributions of ADF statistics and PP statistics request that the trunca-
tion lag length increases as the sample volume increases, which would
not been verified for a given sample. So although the methods for the
selection of the truncation lag have been improved from different
respects, there usually exist size distortions, which sometime are very
serious, as ADF tests and PP tests are performed.

(3) The different setting up of the null hypothesis make often great
effect on the results of ADF (DF) tests and PP tests, which has not




been paid enough attention when they are performed using Fuller critical
values as the tests’ .standards. The consequences would be result in
serious size distortions usually.

These drawbacks affect the reliabilities of ADF ( DF) tests and PP
tests directly. So it’ s significant both in theory and in practice that they
are studied objectively and systematically. This dissertation studies
these tests’ reliabilities through correcting the simulation experiment
designs, furthermore makes some improvements for the procedures of
these tests. Finally combining with empirically analyzing, a new test
strategy is proposed. Based on this train of thoughts, this dissertation
devotes eight chapters to study the related issues respectively.

Chapter one is an introduction of this dissertation. First it ex-
pounds the significance for studying the reliabilities of ADF (DF) tests
and PP tests and analyzes the factors affecting these reliabilities, inclu-
ding the characters of the innovation of the data — generating process,
the truncation lag in ADF tests’ regressive models and in PP tests’ va-
riance estimations, etc. Secondly it points out some drawbacks in ex-
periments and in test procedures which exist in the past researches for
the robustness and reliabilities of ADF ( DF) tests and PP tests. F inally
it indicates the main issues that will be resolved, the train of thoughts
and the methods that the article follows.

Chapter two introduces a general method for generating stationary
sample series of the alternative hypothesis processes in unit tests’ simu-
lation experiments, further studies the powers of DF k test, T test and F
test in all cases, and how to choose DF tests’ regressive models, get-
ting the following findings. (1) In case 1, 7 test’ theoretical powers
are higher than k test’ s as /closes to zero, otherwise the result is con-

trary, in which power obtained by simulating is called as theoretical
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power if the critical value is the actual percentile of the statistic under

the null hypothesis. (2) in case 2 and in case 4, the power of k test, T
test and F test decrease in turn, which has nothing to do with the initial
values, drifts and linear trends (in case 4) of the alternative hypothesis
process, but all tests have very low powers in case 4. (3) The theoreti-
cal powers of DF tests are higher when the autoregressive models have
the same expressions with alternative processes than when they have re-
dundant drifts or trends. So which autoregressive model is chose de-
pends on both the unit root null hypothesis process and the alternative
hypothesis process. At last according above conclusions, the author cor-
;ects the traditional test procedure of DF tests.

Chapter three points out some drawbacks in Kim and Schmidt’ s
experiment design, studies the robustness and reliabilities of DF tests in
case 2 for unit root processes with GARCH(1,1) - Normal — errors and
finds several basic laws by analyzing in theory and Monte Carlo simula-
ting. (1) For any given initial conditional variance and the constant o
of the conditional variance equation, when enough data generated ini-
tially are dropped, the effect of and o on the DF statistics’ distributions
may be ignored. (2) The DF tests are robust as the volatility parameter
is small. (3) The test through k statistic is more reliable than through
statistic and through F statistic. (4) The higher the integratedness of
GARCH - error is, the less reliable the DF tests behave.

According to the method introduced in chapter three, Chapter four
studies the robustness and reliabilities of DF tests in all other cases and
the problem about the choice of the autoregressive models of DF tests for
unit root processes with GARCH(1,1) - Normal - errors. The results
indicate the same laws are followed in choosing autoregressive models of

DF tests by the theoretical powers as the cases in which the errors are




i.1.d. , 1. e. the GARCH effects have not remarkable influences on the
choice of regressive models of DF tests.

Chapter five studies the extended GARCH processes’ effects on
the robustness and reliabilities of DF tests, including GARCH - errors
with conditional t distributions and EGARCH - Normal — errors. The re-
sults indicate (1) when the errors are GARCH - t(v) processes, the
actual sizes and the theoretical powers of DF tests follow the similar
changing laws as the cases in which the errors are GARCH - Normal
processes, but differ widely in amount. (2) The asymmetry of the dis-
turbances’ effects on conditional variance has certain extent influence
on the actual size and the theoretical power. So in empirically analy-
zing, besides testing for conditional heteroskedasticity of sample series,
it is necessary testing the asymmetry in conditional variance equation so
that enhancing unit root tests’ reliability.

Chapter six is devoted to the research of the robustness and relia-
bilities of ADF tests in case 2 and the relations between them and the
truncation lag, including three cases: AR(p) - errors, AR(p) - errors
with conditional heteroskedasticity and MA(1) - errors. The results in-
dicate no matter what methods are adopted for the selection of the trun-
cation lag, ADF tests using Dickey — Fuller critical values are all likely
to result in size distortions and/or power loss; for the MA(1) - errors
which are highly negatively correlated, the ADFtest with some larger
truncation lag has the highest theoretical power, otherwise ADF k test
with smaller truncation lag has the highest theoretical power; On basis
of above research results, a new ADF (DF) testing procedure is given.

Chapter seven studies the robustness and reliabilities of PP tests in
case 2 and the relations between them and lag truncations, including

three cases: AR(p) - errors, AR(p) - errors with conditional het-



