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Abstract

This study revisits the Okun’s Law relationship both in the short and long run for a set of
quarterly data of 15 countries for the post war period. Alternative unit root tests reveal that
both log-GDP in constant prices and unemployment rate are non-stationary for most
countries. Unit root tests (Zivot and Andrews, 1992; and Lanne et al., 2002) reveal existence
of non-stationarity with a single structural break in the mentioned variables. Within a
cointegrating framework we demonstrate the existence of a long run relationship between
log-GDP and unemployment rate with and without the presence of structural breaks. The
long run Okun coefficient estimations imply that the relationship between unemployment is
negative for the majority of countries, with values varying between -1% and -4%.
Nevertheless, the long run estimation values are affected by the presence of structural breaks
and a linear trend. The short run analysis revisits the difference Okun’s Law equation with
four alternative methodologies (Quantile regression, OLS, VECM, GARCH-ML). The short
run Okun coefficient estimates vary between -1% and -2%.VECM models provide the
evidence that the Okun’s Law equation is bi-lateral. Evidence of non-linearity and
asymmetry in the Okun’s Law equation is found from GARCH models. The percentiles
distribution of the short-run Okun coefficient implies that the unemployment rate changes
response differently to different sizes of growth rate.
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1. Introduction

The aim of this paper is to revisit the Okun’s Law relationship in both long-term as well as
short-term estimation framework. The long-run analysis investigates the existence of a long-
run relationship by using cointegration techniques and Vector Error Correction estimation
(VECM) methodologies (cointegration and VECM analysis without and with the presence of
structural breaks).The short run analysis uses alternative estimation methods (OLS, Quantile
Regression, VECM, Maximum Likehood Estimation-GARCH) to estimate the short-run
relationship. The analysis is conducted for the fifteen countries with the widest possible
time span using post-war quarterly data.

Unemployment rate is the percentage of workers in the labour force that are unemployed.
According to the International Labour Organization (ILO) definition, unemployed workers
are those people that do not work, but are willing to be employed; therefore they are looking
for a job. According to economic theory, if the output of an economy increases, then the
unemployment rate is expected to decrease, as use of the input-labour increases. This
acceptable principle is not always valid though, because there are a number of factors that
influence it. First, population growth can increase the total labour force and is determined by
demographic phenomena such as immigration. In addition, the labour market structure
determines the degree of flexibility of labour. Other group factors are labour productivity
(determined by technological factors), job specialization (Gavrel and Lebon, 2009) and
factors affecting labour supply and demand (mobility of labour, experience, education,
human resource management, organizational structure of firms, information, etc)

The empirical relationship under investigation was initially proposed by Arthur Okun in
1962 and it connects the Gross Domestic Product (GDP) and unemployment rate. The
Okun’s Law is an empirically acceptable principle for economic research and policy making.
Researchers and policy makers have used this relationship as a rule of thumb in economic
modelling and in economic policy decision making. It is also a measure of health of an
economy.

Okun (1962) estimated for the United States economy a negative relationship between Gross
National Product (GNP) and unemployment rate, where an increase of 1% in GNP reduces
the unemployment rate by 3%. The relationship provides different results for different time
spans, frequencies and counties. Also alternative product measures are used (GDP, GNP) as
well as types of unemployment rates (alternative unemployment age groups, deviation from
natural unemployment rate etc.). Prachowny (1993) verifies the Okun estimates for United
States.

However, as Abel and Bernanke (2005) updated results show that the one-to-three percent
relationship has changed. They detect a decline in Okun’s coefficient, which is estimated in a
one-to- minus two percent relationship. There are some possible reasons for this decline.
First, a reduction in the multiplier effect created by the circulation of money from employees
could be a possible reason. In addition, unemployed persons may withdraw from the
observable by the statistical authorities’ active labour force, either because they stop seeking
job or they immigrate in other countries in order to find a job. Furthermore, employed
workers may work less hours due to conditions of elastic forms of labour within the
economy. Finally, low labour productivity may decrease because firms employ more workers
than necessary. An implication of Okun’s law is that an increase in labour productivity or an
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increase of the size of the total labour force can increase the real output of an economy
without net unemployment rates decreasing Gordon (2010).

The paper is organized as following. Section 2 briefly reviews the Okun’s Law literature.
Sections 3 introduce the models, methodologies and interpretative framework used in the
analysis. Sections 4 to 6 present the models of the analytical framework in detail. Section 7
describes the data used in the analysis. Section 7 presents, describes and discusses the
empirical findings. Section 8 provides concluding remarks. More detailed results of the
analysis are provided in the Appendices.

2.Background

In his essay Okun (1962) estimated the relationship between unemployment rate and GNP
by using post-war quarterly data for US for the time period 1954-1962.He suggested two
alternative approaches, the first difference and the ‘gap ‘model. The first difference model is
of the form in equation (1);

A
Ay, = a+ﬂ[—xt]+gt 1) t=12..T
X1
Where A is a difference operator, Y, is the unemployment rate, X, is the real GDP and ¢,

are i.i.d N (0, 0°) random variables. The f§ is referred as the Okun coefficient. The gap model
is of the form in equation (2);

yt_ygt:a+ﬁ()(t_xgt)+5t (2) t=142,....T

Where y° and X9, represent the natural rate of unemployment and potential output, which

are not observable and yet have to be created.

In the Okun’s Law literature, theoretical as well as empirical approaches can be reviewed. An
overview of the theoretical framework describing the relationship between growth and
unemployment can be seen in Aghion and Howitt (1998).

Several approaches can be seen in Aghion and Howitt (19998) under endogenous and
exogenous growth modeling framework. Among many, the main findings of these
approaches are; he direct creative destruction, the indirect creative destruction and the capitalization effect.
The direct creative destruction and the indirect creative destruction are the effects of high rate of
technological progress. The high rate of technological change reduces the operation time of
firms, which close more quickly. This fact results to the increase of unemployment (#he direct
creative destruction resulf).In parallel, the high rate of technological change prevents the firms
from investing and creating more production units and thus employing more workers. This
outcome increases unemployment in equilibrium (#he indirect creative destruction).

The capitalization effect refers to the potential of existing firms to take advantage of future
technological progresses. This potential can offset investors to create new production units
so as to be able to take advantage of future technology advances. The opening of new plants
increases employment and reduces unemployment in equilibrium (capztalization effect).

The alternative hypotheses of each model can lead to a positive or a negative relationship
between growth and unemployment.
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The empirical literature includes many alternative approaches and models for different
countries time spans and frequencies. The empirical essays can be classified into categories-
group of essays, including cyclical component approaches, error correction models,
structural changes hypothesis and a category of other approaches.

The cyclical approach literature estimates the Okun coefficient by using the cyclical
components of the variables (e.g. Weber, 1995; Moosa, 1997; Lee, 2000; Cuaresma, 2003;
Fouquau, 2008).In these essays filtering techniques such as the Hodrick-Prescott (HP) filter,
the Kalman filter based on the NAIRU framework, the Harvey’s model, and the Baxter and
King filter, were used to extract the cycle. Common conclusion of these essays is that the
effect of economic growth on unemployment is asymmetric and higher during recession
than expansion.

Within the error correction literature, it is investigated whether there is a long-run
relationship (Attfield and Silverstone, 1998; Lee, 2000; Harris and Silverstone, 2001; Viren,
2001; Zangler, 2003). Apart from these approaches Perman and Tavera (2005) used an
autoregressive distributed lag model (ARDL), estimated by using seemingly unrelated
regressions (SUR) technique to capture the common economic shocks of the countries
under investigation. The literature dealing with the hypothesis of the structural change in
Okun’s coefficient refers to a variety of essays (Lee 2000; Moosa 1997; Sogner and Stiassny,
2002; Weber, 1995).

Attfield and Silverstone (1998) perform long run analysis for the gap version of Okun’s Law
using annual data for United Kingdom. They find cointegration valid and they estimate
lower Okun coefficients. Lee (2000) performs a long run analysis for 16 OECD countries.
He finds a valid long-run Okun’s Law version, following Attfield and Silverstone (1998)
analysis framework. He also detects structural changes in both product and unemployment
by performing the Zivot and Andrews unit root test (1992) allowing a structural break.
Harris and Silverstone (2001) perform symmetric and asymmetric cointegration analysis,
following Johansen and Enders and Siklos (1999) methodology. They conclude that there is
a long-run asymmetric version of Okun’s Law. Viren (2001) analyses 20 OECD countries in
non- linear cointegration setting using threshold error correction model. He founds that
there is a non-linear long-run Okun relationship which is strong when unemployment rate is
low and weak when unemployment rate is high. Zangler (2003) performs a long-run analysis
for four European economies and confirms the long-run relationship with positive Okun
coefficient, which is consistent with Aghion and Howit (1998) suggestion in endogenous
growth models. Nevertheless, the short-run Okun parameter is found negative and
consistent with literature estimations.

Other approaches employ rolling regression to show the time-varying nature of Okun’s
coefficient (Moosa, 1997; Perman and Tavera, 2005; Knotek, 2007). These essays use a
cyclical unobservable component of GDP and unemployment rate and provide different
results from the essays using the observable time series. Approaches using alternative
estimation techniques provide further evidence (LLang and Perreti, 2009; Zannin and Mara,
2011).Zannin and Mara (2011) test first differences version of Okun’s law by employing
Penalized regression Spline and, time varying coefficient model with rolling estimation. The
result of the analysis shows that the Okun’s coefficient is statistically significant and that is
time and space varying.

Lang and Perreti (2009) use two alternative approaches, OLS and a hysteresis model to
estimate the first differences approach of Okun’s law for seven OECD countries. They
confirm the validity of hysteresis model and this implies that the effect of rigidities in the
labour market. Further details of the mentioned literature are provided on Appendix 1.
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In this paper the Okun’s relationship validity is tested in both short-run and long-run
setting. The analysis consists of three parts. First of all, unit root tests, examine the existence
a unit root. Usually in the literature the ADF test is applied .In this essay a battery of
alternative unit root and stationarity tests is employed (ADF, Phillips-Perron, KPSS, Elliot,
Rothenberg, and Stock Point Optimal, Dickey-Fuller Test with GLS detrending), to validate
the result of the ADF tests. Lee (2000) applies Zivot-Andrews unit root test with a single
structural break, in the cyclical component of the variables. In this essay the Zivot-Andrews
in alternative forms (structural break in constant, trend, in constant and trend) is performed
for the actual time series. Furthermore, the units root test according to Saitkonnen and
Litkepohl (2002) and Lanne et.al (2002) methodology are employed. Finally, the Kapetanios
et al (2003) and Sollis (2008) approaches are applied in testing for non-linear unit roots in
unemployment rate and the GDP.

In the second part, cointegration analysis is performed. The Johansen cointegration trace test
is applied, as well as the Johansen-Saikonnen cointegration test that allows up to two
structural breaks. The structural breaks of the unemployment rate and the GDP, from the
prior analysis will be employed individually and jointly. The results will show evidence of
existence of a long-run relationship with and without the presence of structural breaks.

The third part of the analysis estimates the short run version of Okun’s Law in first
differences using four alternative estimation methods (OLS, Quantile Regression, Maximum-
Likehood-GARCH and VECM).Two alternative versions of the Okun’s Law are estimated
(Contemporaneous/Hysteretic) with and without trend for the mentioned methodologies.
The VECM models, differ in the alternative type of the cointegrating vector applied
(presence of structural breaks or not).

The remainder of this paper is organized as follows. In section 3 the methodology of the
analysis is briefly presented. In sections 4 to 6 the models and the econometric analysis
framework is displayed. Section 7 describes the data used in the analysis. In section 8 the
results of the analysis are presented. In section 9 the interpretative framework is provided.
More detailed results are presented in the Appendices.

3. Methodology

3.1 Analytical Framework

The analysis consists of three parts. The first part involves unit root testing, for the
unemployment rate and the log of GDP, in levels and first differences. The second part
investigates the Okun’s Law relationship in a long-run setting. The third part of the analysis
estimates the Okun’s Law relationship in a short-run framework.

3.2 Analytical framework: part 1

The first part of the analysis uses unit root tests to examine the stationarity property for the
levels and the first differences of the unemployment rate and the log of GDP. Three
alternative categories of unit root tests are used for this purpose. The first category includes
a group of unit root tests (ADF, DF-GLS Elliot-Rothberg-Stock, Phillips-Perron, KPSS,
Elliot-Rothberg-Stock) that investigates the existence of a unit root in a linear framework. In
the majority of tests, the alternative versions are tested (test equation with no constant, with
constant and constant and trend). The second category, investigates the existence of unit
roots with the presence of a single structural break (Zivot and Andrews, 1992; Lanne et. al,
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2002). The third category tests the existence of unit root tests in a non-linear framework
(Kapetanios and Shin, 2003; Sollis, 2008).

If the levels are integrated of order one and the first differences are integrated of zero order
then, the necessary conditions are met for cointegration analysis.

3.3 Analytical framework: part 2

In the second part, the Okun’s law is examined in a long run context. The long-run analysis
follows two steps. In the first step, cointegration analysis investigates the potential of a long-
run version of Okun’s Law. From the prior unit root analysis, for the cases of countries that
have I(1) in levels and I(0) in first differences, in their respective variables, the sufficient
conditions for cointegration are met. Cointegration is tested under the Johansen (1995)
framework of cointegration analysis, (trace-test). In the case of existence of structural breaks,
the Saikkonen and Liitkepohl (2000) approach for cointegration with structural breaks, for
up to two structural breaks is being applied. The structural breaks of GDP and
unemployment rate are used from the respective unit root tests independently and jointly.

In the second step of the long-run analysis, the estimation of the long-run version of Okun’s
law is performed. Due to the fact that the relationship is bilateral according to Barreto and
Howland (1999), the estimation of the long run relationship is estimated from a Vector
Error Correction Model. In more detail, the form of the cointegrating vector is specified
according to the type of cointegration tests that provide significant results, either with the
presence or not of structural breaks. The parameters of the cointegrating vector are
normalized into unemployment rate and are estimated from the bivariate VECM. In advance
the VECM’s with structural breaks are estimated.

3.4 Analytical framework: part 3

In the third part of the analysis four alternative short-run versions of the Okun’s law are
estimated. The first version is a bivariate VECM model, where the cointegrating vector is
already specified in part two of the analysis. Furthermore, the Granger causality test is
performed and the Impulse responses of the unemployment rate change caused by changes
in the GDP, are estimated for the best fitting model for each country.

The second version of the analysis estimates in OLS the Okun’s law version. The difference
version of Okun’s law is estimated in the contemporaneous version as well as the hysteretic
version, by using a lag of the unemployment rate. Additionally, the model basic diagnostic
tests are performed (Breach-Godfrey test, ARCH test, Chow test).

In the case of presence of heteroscedasticity, the model will be re-estimated according to the
Maximum-Likehood methodology in a GARCH modelling framework. According to
Hamilton (2008), the macroeconomic time series are necessary to be estimated by GARCH
models in order to introduce uncertainty in the models and consider the presence of
heteroscedasticity. GARCH models are the third estimation method of the Okun’s Law
relationship. Alternative GARCH specifications will be tested (GARCH, GARCH-M, T-
GARCH, E-GARCH,) and the best version, according to the information criteria (Akaike,
Schwartz, Log-Likehood) will be presented. In the case of validity of a GARCH in-mean
model, the uncertainty enters in the Okun’s law model.
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The fourth version of the short-run analysis estimates the Okun’s Law in quantile regression
setting, where the same equations in OLS are estimated. Furthermore the quantile processes
of the Okun coefficient are estimated.

In sections 4 to 6 the methodologies are presented. In addition, details concerning model
estimation are presented.

4. Stationarity testing

In this section the three alternative unit root test methodologies are presented and discussed.
In paragraph 4.1 an overview of the linear unit root tests is presented. In paragraph 4.2 the
linear unit root tests with a single structural break are displayed and discussed. In paragraph
4.3 the non-linear unit root methodologies are presented.

41 Linear Unit root tests

The linear unit root tests used in this paper are the Augmented Dickey-Fuller test, the
Dickey Fuller test with detrending in a GLS setting, the Phillips Perron test, the
Kwiatkowski, Phillips, Schmidt and Shin test and the Elliot Rothberg and Stock Point
Optimal test. The tests are presented in the paragraphs 4.1.1 up to 4.1.5.

4.1.1  The Augmented Dickey-Fuller tests.

The general equation of Augmented Dickey Fuller test is the following (3);

q
AY, = o, + @Y, + ot + Z,B’J.Ayt_j +&  (3)
t=1

The augmented Dickey-Fuller test has additional lags of the depended variable on the right-
hand side, with the number of maximum lags selected by the Schwarz criterion. Version (3)

tests for a unit root with both constant and trend. For o, = =0 existence of at least a unit
root is tested without constant and fore, =0.

The null and the alternative hypotheses are test with the Dickey-Fuller statistic:

Hy:¢p=0 1 =—2_ (4)
H,:¢<0

There are three alternative versions of the Augmented Dickey-Fuller statistic depending on
the type of the test (constant, constant and deterministic trend, none), which are applied in
this paper.
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4.1.2  The Dickey-Fuller tests with GLS detrending

Elliot, Rothberg and Stock (1996), (ERS) propose a simple modification of the ADF tests in
which the data are detrended so that explanatory variables are "taken out" of the data prior
to running the test regression.

ERS define a quasi-difference of 'y that depends on the value a representing the specific

point alternative against which we wish to test the null hypothesis;

Y, if t=1
d -
(%il) {yt—aytl,if t>1

(5)

In second step we run a regression of the quasi-difference of y, ( d (yl |a)) on the quasi-

difference of x, (d (X[ |05)):

d(ya)=d(x|a) 5(a)+m (6)

Where X contains either a constant, or a constant and trend, and let & (a) be the OLS

estimates from this regression. We obtain the value «, according to ERS by o =& where

The GLS detrended data are
yf Esyt—-Xké(éj (8)

The DFGLS test is performed by substituting the original series by the detrended series

q
Ay =a, + @y +at +ZﬂjAytd_j +u, (9)
t=1

The same test structure and variations applies for this version according to the ERS critical
values;
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H, :¢<0
In this paper, the test is performed for constant and constant and trend.

4.1.3  The Phillips-Perron tests

The Phillips-Perron test is the non-parametric version of Dickey Fuller test, for controlling
serial correlation. The PP test estimates the non-augmented DF test equation, and provides a
modified t-ratio of the ¢ coefficient so the serial correlation does not affect the asymptotic

distribution of the test statistic. The PP test is based on the statistic;

A _T(fo—yo)(se((ﬁ))(ll)

Al T, 2s\[fy

Where ¢ is the estimate of the original DF test T, Se((b), are the estimates the t-ratio

and coefficient standard error and S is the standard error of the test regression. y, is a

consistent estimate of the error variance of DF-test
(T -k)s? _
Yo=—="— (12) , where k is the number of regressors.
0 T
fois an estimator of the residual spectrum at frequency zero. For specifying fo the

Quadratic spectral estimation method is applied with the Andrews Bandwidth, according to
the respective literature. For the other non-parametric methods this discipline is followed as
well.

The Phillips Perron test is tested with the existence of constant, constant and trend and
without constant and trend.

4.1.4  The KPSS (Kwiatkowski, Phillips, Schmidt and Shin, 1992) tests

The KPSS test assumes the time series as trend stationary under the null hypothesis. The
KPSS statistic is based on the residuals from the OLS regression of Y, on the exogenous

variables X
Yy =X o+U; (13

The LM statistic which critical values are calculated by KPSS is

M=3 3 1g)

t T2f0
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Where foan estimator of the residual spectrum at frequency is zero and S(t) is a

cumulative residual function.

s(t):zt:ar (15)

r=1
Based on the residuals

0 =y, - )(,('5(0) (16)
In this paper the KPSS test for constant and constant and trend is estimated.

4.1.5  The ERS (Elliot, Rothberg and Stock, 1996; Point Optimal) tests

The ERS Point Optimal test is based on the quasi differencing regression already described
in the Dickey Fuller test with detrending method.

d(YiJor) =d (x |or) 5(a) ¢ (17)
We use the residuals

ﬁ(a)zd(yda)—d(&hx)g(a) (18)
And take the sum of squares residual function
SSR(a) = () (19

The null and the alternative hypotheses as well as the ERS statistic PT are the following

SSR(a)-asSR(1)
. (20)

Ho:a=1 P =

H,:a=a
In this paper the ERS test for constant and constant and trend is estimated.

4.2  Unit root tests with a single structural break

The unit root tests used in this paper are the Zivot and Andrews (1993) and the test
suggested by Liitkepohl and Saikkonen (2002) and Lanne et al. (2003).In the analysis
structural breaks for the GDP and the unemployment rate are investigated. The Zivot-
Andrews test allows for break in the intercept, in the trend and both. The Lanne et al.test
allows for break in intercept and intercept and trend. Further details for the tests are
described in the paragraphs 4.2.1 and 4.2.2.
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4.2.1 The Zivot and Andrews (1992) unit root test with a single structural break

Initially, Perron (1989) presented the effect of structural breaks in a series, which can lead to
biased unit root test results. He uses exogenously determined breaks informed by prior
knowledge. Such exogenous assumptions have effects on the timing and properties of the
critical values that are used to compare with the test results.

Zivot and Andrews (1992) instead, allow for endogenously determined breaks chosen on the
basis of particular statistical criteria in an economically a-theoretical way. Their critical values
are affected by the testing methods and in the original form the number of breaks permitted
is limited. Ignoring the presence of breaks, when they actually occur can lead to spurious
non-rejection of the null hypothesis of a unit root.

The main differences in the testing procedures proposed by Perron (1989), and subsequently
Zivot and Andrews (1992), refers to the addition of various dummy variables so as to
capture changes in the intercept and/or time trend and the use of recursive estimation
methods.

The test equation is the following;
p
AY, =8, + @y, +at+yDT +IDU + ) BAy, ; +U,
j=1

DU =1 DT =1 t>break
DU =0 DT =1t<break (21)

Where DU is a dummy for a structural break in the intercept and DT for a structural break
in the trend. The test allows for testing for constant and trend separately and jointly. Zivot
and Andrews provide critical values for the ¢ parameter.

In this paper the Zivot and Andrews test is performed for the version with constant, trend
and constant and trend.

4.2.2 The Liitkepohl and Saikonnen (2002) and Lanne et al.(2003)unit root test
with a single structural break

If there is a shift in the level of a Data Generating Process (DGP), this fact would alter the
properties of the distribution of the Dickey Fuller test statistic. Therefore a shift function

denoted as y f, (3)' as can be added to the deterministic trend £ as following
!
,ut:,u0+,ult+7/ft(19) (22)

Hence for testing for unit root with the existence of a structural change of the DGP the
model is created.

Yi =,Uo+ﬂlt+7/ft<‘9)'+xt(23)

Where the variable X, follows an AR (P) process with a possible unit root

Page




p
X =, +;ai X (24)

Saikonnen and Liitkepohl (2002) and Lanne et al. propose unit root tests which are based on
estimating the deterministic term first by Generalized Least Squares (GLS) procedure under
the null unit hypothesis and subtracting it from the original series. Then the ADF type test is
performed on the adjusted series which also includes terms to correct for estimation errors
in the parameters of the deterministic part. The asymptotic null distribution is non-standard.
Critical values are provided by Lanne et al.(2002).

If the AR order of the model is not specified, this could be possible to be done with the
information criteria. If the date of the break is not specified, then Lanne et al(2001)
recommend to choose a reasonably large AR order in first sep and then pick the break date
which minimizes the GLS objective function used to estimate the parameters of the
deterministic part. Once the break is fixed a more detailed analysis of the AR order may be
useful to improve the power of the test.

In this paper the Lanne et al. test is performed for constant and constant and trend versions.

4.3 Non linear Unit Root tests

In this paragraph the stationarity of the unemployment rate and the GDP is tested in a non-
linear framework. In this paper the Kapetanios and Shin test (2003) as well as the Sollis test
are used.

4.3.1 The Kapetanios et al test (2003)

Kapetanios et al. (2003) propose a simple test procedure to detect the presence of non-
stationarity against nonlinear but globally stationary exponential smooth transition
autoregressive processes. They provided the limiting non-standard distribution of the
proposed tests. They prove that the test statistic asymptotically follows the t-distribution.
They estimate critical values for the initial variable, as well as the de-meaned and the de-
trended versions.

The test is the following auxiliary equation

Ayt = ¢yt?:1 +ZﬂjAytj + & (25)
$

(7
H :9#0

The addition of the first difference lags of the variable is determined according to the
Schwartz information criterion.

H,:¢=0 test statistic: t(p:

In this paper the Kapetanios et al. test is tested for all the alternative versions of a variable
(initial, de-mean. de-trend).
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4.3.2  The Sollis test (2008)

The Kapetanios, Shin and Snell approach (2003) tests for a unit root for symmetric non-
linearity alternative hypothesis. Their Exponential Smooth Transition AutoRegressive
(ESTAR) nonlinearity implicitly assumes symmetry. Sollis (2008) proposes a test where it
examines for the existence of non-linear asymmetric unit roots. Through Monte Carlo
simulations, the asymmetric property of the test statistics it shows that it follows a F-
distribution. Sollis estimates critical values for all alternative versions (initial, de-mean. de-
trend) as in Kapetanios et al approach.

The test equation, the null and the alternative hypotheses are the following;

q
Ayt = ¢1yt3—1 + ¢2 yt4—1 + ZﬂjAyt—j T & (26)
t=1

Hy:¢=¢,=0 Waldstat—_—F
H :¢g#0 o0r ¢, 20 F>F,

The test is structured as a Wald test imposing the restriction on the model. In this paper the
Sollis test is performed for the initial variables, as well as the de-meaned and de-trended
versions.

5.  Long run analysis

The long run analysis on the Okun’s Law equation includes two parts. First, part is to
establish a long-run relationship through cointegration tests. The second part is to estimate
the long run models. In this paper a VECM framework is adopted in to test the existence
and the estimation of the long-run version of Okun’s law. In paragraph 5.1 the cointegration
tests are presented and in paragraph 5.2 the long-run models of Okun’s Law is presented.

5.1 Cointegration tests

Cointegration tests, investigate the existence of a long-run relationship. In this paper the
Johansen trace test (1991) and the Saikkonen and Litkepohl (2000) test allow for structural
breaks. A review of cointegration tests can be viewed in Hubrich et al. (2007). For testing for
cointegration the following framework is followed.

5.11  The Johansen (1995a) trace test

We assume that the vector of variables VY;(in this case two variables GDP and

unemployment rate) is consisted of a deterministic Dt part and a X, VAR (P) process. (the

general form includes a constant and a trend)
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y; = D, + % (27)

| 9dp,
4 {un }
gdp, :log of GDP

ur, : unemployment rate

where

D, =ty + it
1
AX, =TIX , + pZFi Yei +U, (28)
=1

With u,a white noise process with zero mean. The rank of the matrix IT is the cointegrating
rank of X, and henceY; (from zero up to two for the analysis).The cointegration test

equation is the following;

p-1 y p-1
— — 17| T2
AY, =v, +11Y, + D TiAy,; +u, =11 { ) } + > LAy +u,(29)
where IT° :[H :vg],vg =TTy,
The null and the alternative hypothesis for cointegration are the following;

Ho(rp):rank(IT)=r, =012
H,(r,): rank (IT)>r, (30)

where [I; is the cointegration rank. The test statistic for cointegration is the following

formula version of LR-statistic, following an asymptotic distribution of chi-square;

LR(r,)= -T i log(1-4;) v, (31)

j=r+

, where A ; are the eigenvalues of Il by estimating equation (29).

The Johansen test is performed for constant and constant and trend.
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5.1.2  The Liitkepohl and Saikkonen (2000) Cointegration test with the presence of
structural breaks

In the case of presence of structural breaks (up to two breaks, one for GDP and one
unemployment rate for this case), the cointegration test is of the following general form;

p-1
Ay, =TI1 yt-1+;FiAyt-i +U, (32)
=

In this paper we test six alternative cases of structural breaks. We use impulse dummies for
the structural break date, as following.

{1 break date

710 otherwise
j=12  where j=1,GDP break, (33)
j =2,ur break

Cases (a),(b),(c) test cointegration with structural break in the intercept. In case (a) we use
the GDP break, in case (b) the unemployment rate breaks, in case (c) both breaks. For

reasons of brevity only the formula of the product is mentioned IT yt-l is mentioned as in
(34).

(34)

9dp,_,
(a,b) break on constant 1 = [vo D jt] Y =| UG
1
, gdp,_,
(c)both constant breaks I = {VO > Djt} Ve =| UG
j=1
1

Cases (d),(e),(f) test cointegration with a joint structural break in both the intercept and
trend. In case (d) we use the GDP break, in case (e) the unemployment rate break, in case (f)
both breaks.
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(35)

gdp,,
(d,e) joint break on constant and trend  IT" = [VO ZDJJ Yia = url;l
t-1
gdp,
(f)both constant and trend breaks T = {Vo 22: Djt} Ya = urltl
" t-1

As mentioned above, the vector IT includes parameters for dummy variables accounting for
the breaks individually for GDP and unemployment rate individually and jointly, for
constant and for constant and trend.

The cointegration analysis uses the structural breaks found from the prior unit root analysis,
from the two unit root tests (Z-A, Lanne et al.), for constant and for constant and trend, for
GDP and unemployment rate. This means that for each country twelve alternative cases of
cointegration with structural breaks is estimated, six for the Z-A breaks and six for the
Lanne methodology.

The null hypothesis and the alternative are similar to the Johansen test in formulas (30) and
(31). Nevertheless the presence of structural break alters the properties and the critical
values of the test statistic. Critical values for the statistic are provided by Saikkonen and
Litkepohl (2001b).

5.2 Long run relationships in VECM setting

As In this paragraph, the long run versions of Okun’s Law models are presented. In
paragraphs 5.2.1 and 5.2.2 the long run models are presented, without and with the presence
of structural breaks.

5.2.1 Long run models without structural break

The long run equation occurs from the cointegrating vector of the VECM model for log-

GDP and unemployment rate. The cointegrating vector is normalized on unemployment
rate.

The general case including the model with constant and constant and trend is the following:

ur, =a,+at+ LY, +u, (36

Where Ul Y, are the unemployment rate and the log of GDP respectively.
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For the case of absence of trend 81 =0.The long-run Okun’s coefficient estimate is IB .

The estimations of the parameters in the VECM are provided with the opposite sign
because of (37).

U, =Ur; _ao_ait_ﬂyt (37)

5.2.2 Long run models with structural break

The long run equation occurs from the cointegrating vector of the VECM model for log-
GDP and unemployment rate. The cointegrating vector is normalized on unemployment
rate.

The general case including the model with constant and constant and trend is the following:

ur, =a,+at+a,D" +a,D* + BY, +u,  (38)

Depending on the cases where there is a valid cointegrating relationship, the respective long-
run equation will be estimated. For Structural breaks in GDP only, @; =0. For structural

breaks only in the unemployment rate, then @, =0. The same restrictions apply for the

joint breaks for constant and trend as seen in formula 39.
ur,=a,+at+a, [DtUR (1+t)] +a3[DtGDP (1+t)}+ﬂyt +u,  (39)

6. Okun’s Law Short run analysis

In this paragraph, the short-run analysis of Okun’s law is examined, provided that Thelon-
run equation exists. The difference version of Okun’s Law is estimated. Three alternative
approaches are examined. In paragraph 6.1 the VECM approach is presented. In paragraph
0.2, the OLS and GARCH approaches are described. In paragraph 6.3, the Quantile
Regression is provided.

6.1 Vector Error Correction Modelling

The first short-run approach of Okun’s Law is VECM estimation. According to the cases
where valid cointegration occurs, the respective models are estimated. From these alternative
models, the one that provides the most statistically significant Okun’s coefficient is selected
for further analysis for each country. The analysis includes the Engle-Granger causality test,
to test whether there is unilateral or bilateral relationship between unemployment rate and
GDP. Furthermore, the Impulse Responses are estimated. A quick overview of these
methodologies is presented in paragraphs 6.1.1 up to 6.1.3.
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6.1.1 Okun’s Iaw in VECM modelling

The VECM general representation of Okun’s law is the following;

p
AY, =IT"Y,, + _Z_llriAyt-i +u,  (40)

Aurt 71 j| |: |: urt—l :| :| - |:a11i alzi :| |: Au r-t—i j| |:u1t :|
= 17 +a +o, (t-1) [+ +
|:Agdpt:| |:7/2 [ ] gdpt—l ' ’ ( ) ; azli a22i Agdpt—i l"|2t

In this case the estimation of the parameters lags and the speed of adjustment parameters are
highlighted. The alternative cointegrating vectors were already described in paragraph 5.2.

6.1.2  Engle-Granger causality tests

According to the definition, if a variable x granger causes a variable y, then its lags predict
the values of y, apart from its own lags. We apply the Dolado and Litkepohl (1996), method
for testing causality. In order to test for causality, we conduct a Wald type test by imposing
the restriction in null hypothesis that the variable does not Granger-cause another. The Wald
statistic follows a LR discipline with asymptotic properties of a chi-square distribution. More
details about constructing Wald-type tests in a multivariate setting can be viewed on
Lutkepohl (1991).

In more detail we have the model and the restrictions we impose for bilateral causality. In
order conduct granger causality in both directions, we perform the test two times by
imposing the restrictions for one way granger causality each time, as seen in hypothesis
testing (a) and (b) in formula (40).

p-1
1=
where
AU, r 2 , A Aur,_
|: ut :|:|:7/1i| [1,8]|: ut—l :|+051+052(t—1) +Z|:a11| a12| i||: ut—l :|+|:u1t:|
Agdpt 7/2 gdptfl =1 azu azzi Agdptfi u2t
H, : «, =0
{ 0 * uzi }(a) causality of gdp on ur
H, o, #0
H, . a,, =0
{ 0« Fou }(b) causality of ur on gdp
H :a,; #0
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6.1.3 Impulse responses

The second step in the analysis is to estimate the Impulse Response Function, as described
by Sims (1980).More details can be seen in Enders (2010). The VECM is decomposed into a
sequence of shocks. The IRF representation in the error correction model is the following;

(42)
Ay, =TIy, , +y + Z(; Alu
Aur, i ur,
= 1
{Agdpj L/z } [ 4 ]{gdpt -1
Ay, =Ty, +V+ Z(;(p,ut_i
Aur, 7 ur,
= 1
gm0 g

Where @, is the matrix of impact multipliers. If the model uses structural breaks, the

0] &fay, o, (U
+ -1 11 Y 1t—i
“ " % (t ) |:G} ’ FZO{CZM azj u2t—i

+ay +a,(t-1) {_}ri (i) (plz(i.) l:ult—i:|

| @ (i) @5 (i) || Yz

respective form of the cointegrating vector is as discussed previously in the long-run
framework.

In the analysis we estimate the IRF of the unit shocks of growth on unemployment rate
change.

Apart from the IRF’s point estimation, the 5% percent Hefron and DiCiccio (1996) and Hall
(1988), bootstrap percentile confidence intervals are estimated.

6.2 OLS-GARCH modelling

In the second part of the short-run analysis we estimate the Okun’s Law in first differences,
without assuming a long-run relationship. The contemporaneous as well as the hysteretic
version are estimated. The equations are estimated in Least Squares. In the presence of
heteroscedasticity in the Least Squares, re-estimation the Okun’s Law equation is repeated by
applying GARCH-type models. In paragraphs 6.2.1 and 6.2.2 the respective methodologies
are presented.

6.2.1 OLS modelling

In the second part of the short-run analysis we estimate the Okun’s law in the following
equations;

(43a)Aur, = o, + ot + S Algdp, + ¢,
(43b)Aur, = o, + B Algdp, + &,
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43a and 43b are the contemporaneous Okun’s law version, with constant and constant and
trend. The respective hysteretic versions are presented in 44a and 44b.

(44a) Aur, = o, + ot + B Algdp, + B,Algdp, , + 5,
(44b) Aur, = o, + S, Algdp, + B,Algdp,_, + &,

The diagnostic tests are applied for each version (Breach Godfrey for Autocorrelation,
ARCH for heteroscedasticity).

In case of presence of ARCH effects, GARCH models are applied.

6.2.2 GARCH modelling

In the presence of heteroscedasticity, alternative GARCH-models are applied. The already
mentioned versions in the OLS estimation are used for the mean equation. For reasons of
brevity, the best model according to information criteria (R-square, AIC, SBIC, Log-
Likehood) is selected and displayed, for each alternative version of mean-equation
(Contemporaneous/Hysteretic, with constant/constant and trend).

The initial estimation begins from a GARCH (1,1) model (44a), (Borlleslev and Taylor,
1986). Alternative estimations are applied allowing for asymmetries using Threshold-
GARCH (1,1)(44b, (Glosten, Jagannathan and Rankle, 1993) and Exponential- GARCH(1,1),
( Nelson, 1991) .In the final GARCH version, if applicable, the in-mean parameter (Engle,
Lillien and Robins, 1987), is added in Okun’s Law equations as to introduce the uncertainty
in the model.

Formula 45d displays the case of the contemporaneous in- mean Okun’s Law Version,
without deterministic trend, for all the alternative GARCH versions (45a to 45c¢).

Gtz =)t 7/1ut271 + 5051 (45a)
OF = Yo+ UL+ YUl + 0 (45b)
I, <0,if u_ <0,I_, =0,otherwise

In(of):a)+/1|n(at2_1)+/cl S M— 2 (45c)

2
2 [ 2
Ot O V7

Aur, = oy + gt + a0, + S Algdp, + & (45d)

6.3 Quantile Regression Modelling

In the third part of the short-run analysis we estimate the Okun’s Law in first differences.
The contemporaneous as well as the hysteretic version are estimated in quantile regression
framework. Furthermore, the quantile processes of the alternative Okun’s coefficients
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(contemporaneous- hysteretic version).In paragraphs 6.3.1 and 06.3.2, the respective
procedure is described.

6.3.1 Quantile Regression

Quantile regression was originally proposed by Koenker and Bassett (1978).Quantile
framework, models the quantiles of the dependent variable given a set of conditioning
variables. Quantile regression provides estimates of the linear relationship between
regressors and a specified quantile of the dependent variable. One important special case of
quantile regression is the least absolute deviations (LAD) estimator, which corresponds to
fitting the conditional median of the response variable.

Quantile regression permits a more complete description of the conditional distribution than
conditional mean analysis alone, allowing us, for example, to describe how the median, or
perhaps a specific percentile of the response variable, are affected by regressor variables.
Moreover, since the quantile regression approach does not require strong distributional
assumptions, it offers a distributionally robust method of modelling these relationships.

In the analysis, the respective models in OLS are re-estimated in quantile regression setting.

Furthermore, the percentiles distribution for the Okun coefficient of each model is
estimated.

7.Data

7.1 Sources

For the analysis post-war quarterly data are used from 15 Countries. The main sources used
are the OECD Wortld Indicators and the DATASTREAM. The countries chosen for the
analysis are the ones with the widest possible time span in quarterly data necessary for
cointegration analysis, and at the same time most suitable for short-run analysis. The
criterion for selecting a country is at least twenty years of time span. The counties, with the
respective time spans and sources are presented in Table 4-1;

COUNTRIES SAMPLE
COUNTRY | FROM | TO | SOURCE
AUSTRALIA 1966 Q3 2011Q1 OECD
AUSTRIA 1988 Q1 2011 Q1 OECD
CANADA 1961 Q1 2011 Q1 OECD
FINLAND 1975Q1 2011 Q3 DATASTREAM
FRANCE 1967 Q4 2011 Q1 OECD
HONGKONG 1981 Q1 2011 Q1 DATASTREAM
ITALY 1981 Q1 2011 Q1 OECD
JAPAN 1980 Q1 2011Q1 OECD
NEW ZEALAND 1987 Q2  2011Q1 OECD
NORWAY 1978 Q1 2010 Q4 OECD
SINGAPORE 1986 Q1 2011 Q3 DATASTREAM
SWISS 1980 Q1 2011 Q1 OECD
TAIWAN 1978 Q1 2011 Q3 DATASTREAM
Us 1955Q1 2011 Q2 OECD

Table 7-1: Sample of Countries
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7.2  Descriptive Statistics

For the analysis two variables are used; logarithm of Gross Domestic Product in constant
prices (referred as GDP from now on), in millions of local currency and unemployment rate,
expressed in percentage, both seasonally adjusted. By taking the first differences, the growth
rate and the unemployment change are created. The descriptive statistics of the variables in
levels and first differences are presented in Tables 4-2 to 4-5;

LOG-GDP SUMMARY STATISTICS

Country Australia Austria Canada Finland France Hong Ttaly Japan New Norway Singapore Switzerland Taiwan UK UsS
: Kong Zealand ’
Mean 25.81 24.703 25.868 10.205 26.429 12.419 26.3 32.340 23.991 26.710 10.462 25.298 14.28 26.128 29.4
Median 25.82 24.726 25.931 10.172 26.486 12.480 26.33 32.420 23.978 26.720 10.510 25.282 14.40 26.118 29.4
Maximum 26.5171 24.932 26.545 10.649 26.841 13.055 26.5 32.580 24.288 27.070 11.235 25.559 15.14 26.566 30.2
Minimum 25.0163 24.412 24.88 9.749 25.729 11.632 26.02 31.870 23.706 26.270 9.509 25.044 13.17 25.665 28.5
St. Dev 0.423 0.150 0.4608 0.268 0.295 0.389 0.14 0.200 0.205 0.260 0.478 0.150 0.580 0.275 0.51
Skewness 0.0391 -0.099 -0.3313 0.03 -0.422 -0.347 -0.53 -0.910 0.022 -0.120 -0.294 -0.021 -0.34 0.095 -0.1
Kurtosis 1.8557 1.777 2.087 1.893 2.224 2.191 2.07 2.510 1.524 1.541 2.070 2.018 1.822 1.660 1.85
J;rgrtj 9.81 5.948 10.658 7.515 9.546 5.685 1022 18.740 8.720 12.020 5.192 5.026 10.40 12.282 13.3
Prob 0.007 0.051 0.0048 0.023 0.0084 0.058 0.006 0.000 0.013 0.002 0.075 0.081 0.006 0.002 0.00
Table 7-2 Descriptive statistics of log GDP in Constant Prices
UNEMPLOYMENT RATE SUMMARY STATISTICS
Hong New
Country Australia Austria Canada | Finland | France Kong Italy | Japan Zealand Norway Singapore | Switzerland | Taiwan UK [N
Mean 6.053 4.024 7.55 7.9 7.162 3.773 9.65 3.461 6.398 3.614 2.554 2.382 2.864 7.145 5.928
Median 6.154 3.934 7.5 7.382 8.12453 3.550 9.97 3.166 6.400 3.524 2.200 2.854 2.580 6.400  5.644
Maximum 11.108 5.468 12.93 17.72 10.84 8.300 12.21 5.433 11.200 6.078 6.000 4.576 6.020 11.90 10.67
Minimum 1.6 2.924 3.1 1.8538 1.851 1.000 5.96 1.900 3.400 1.437 1.400 0.152 1.130 3.400 3.39
St. Dev 2.548 0.570 2.14 3.711 2.774 1.847 1.71 1.120 2.048 1.261 1.008 1.446 1.350 2.434 1.576
Skewness -0.107 0.401 0.238 0.837 -0.680 0.491 -0.35 0.323 0.584 0.203 1.276 -0.253 0.590 0.466  0.801
Kurtosis 2.3115 2.406 2.643 3.07 2.086 2.405 1.96 1.639 2.629 1.984 4.521 1.478 2.140 1.939  3.278
J;rjr“rz’ 3.838 3.857 2974 17212 1950 6587 795 1183 6011 6.586 37.900 13.402 12209 1339 2438
Prob 0.146 0.145 0.225 0 0.00008 0.037 0.018  0.003 0.050 0.037 0.000 0.001 0.002 0.001  0.000

Table 7-3 Descriptive statistics of unemployment rate
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GROWTH RATE OF GDP SUMMARY STATISTICS

Hong New
Country Australia Austria | Canada | Finland | France Kong Italy | Japan Zealand Norway Singapore | Switzerland | Taiwan UK US

Mean 0.0083 0.006 0.008 0.005 0.00622 0.011 0.003  0.005 0.006 0.006 0.017 0.004 0.015 0.005  0.008

Median 0.0077 0.007 0.008 0.007 0.00617 0.025 0.004  0.006 0.006 0.005 0.017 0.005 0.031 0.006  0.008

Maximum 0.0449 0.017 0.032 0.0486  0.07601 0.129 0.021  0.031 0.028 0.047 0.084 0.021 0.090 0.051  0.039

Minimum -0.02723 -0.017 -0.02 -0.0623  -0.0551 -0.123 -0.03  -0.04 -0.033 -0.031 -0.046 -0.011 -0.114  -0.02  -0.02

St. Dev 0.01072 0.006 0.024 0.012 0.00941 0.060 0.006  0.011 0.010 0.013 0.021 0.005 0.047 0.010  0.009

Skewness 0.17233 -1.472 0.024 -1.095  0.64186  -0.503 -1.21 -091 -1.021 0.099 -0.163 -0.173 -1.048 0130 -0.46

Kurtosis 4.3603 6.607 3.6128 8.916 29.1419 2316 8.481  6.934 6.037 3.208 3.969 3.001 3.430 7.623  4.591

J%r;l;:_ 14.605 83.101 3.1499 242,16 4938.06 7.337 179.6  97.37 53.020 0.454 4.445 0.618 25556 142.8  31.95

Prob 0.0006 0.000 0.207 0 0 0.026 0 0.000 0.000 0.796 0.108 0.734 0.000 0.000  0.000

Table 7-4 Descriptive statistics of growth rate of GDP
UNEMPLOYMENT RATE CHANGE SUMMARY STATISTICS
Hong New

Country Australia Austria | Canada | Finland France | Kong Ttaly Japan | Zealand | Norway Singapore | Switzerland | Taiwan UK UsS
Mean 0.017 0.009  0.000 0.039 0.0406 0.00 0.008 0.02 0.025 0.015 -0.039 0.029 0.018 0.02 0.01
Median -0.031 0.045 -0.066 -0.039 0.0447 -0.1 0.008 0.03 0.000 0.011 0.000 -0.009 -0.01  0.00 -0.03
Max 1.672 0.764 1733 1.872 0.8821 1.10 0.694 0.66 1.000 1.287 1.300 0.709 0.830 090 1.66
Min -0.639  -0.643 036 -1.105 -0487 -1.0 -237 -03 -0900 -0.709 -1.500 -0.523 -036  -0.5 -0.9
St. Dev 0.327 0.286 -0.766 0.529 0.2089 039 0329 0.13 0.397 0.292 0.405 0.176 0213 027 036
Skewness 1.562 0.027 1544 0904 02965 0.73 -294 0.81 0.298 0.913 -0.026 0.578 1233 073 122
Kurtosis 7.361 3211 7.688 4185 41501 3.79 2420 6.62 2.850 6.689 5.529 4.763 5278 399 627
J%rg;z_ 21348 0181 2626 2845 12.070 13.7 2422. 817 1494 92488  27.192 22971 6295 208  157.
Prob 0 0.913 0 0 0.0023  0.00 0 0.00 0474 0.000 0.000 0.000 0.000 0.0 0.00

Table 7-5 Descriptive statistics of unemployment rate change

It can be seen from the data that each country has its own specific characteristics,
concerning unemployment rate values and GDP. There are countries with high average
values of GDP (Japan, United States of America) and countries with considerably low values
of log GDP (Finland Singapore). The highest values of average unemployment rate are
displayed in Italy and Finland, while the lowest unemployment rates are displayed for
Switzerland and Taiwan. Countries with high growth rates are Taiwan and Hong Kong.

7.3 Scale of variables; the case of the United Stares of America

An OLS equation is executed on the contemporaneous version of Okun’s Law in order to
test the scale of the coefficients of the contemporaneous relationship in levels and first
differences. The case of United States of America is used since its parameters are estimated
in many essays and it is taken as a benchmark.

The results of the equations in levels and first differences with the raw data are the
following;
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Levels First differences
Okun's Coefficient 0.568614 -27.26004

The scale for the Okun’s coefficient should be -0.027, so as to represent the percentage
relationship between growth and unemployment rate change.

In order to achieve that scale, we re-adjust the raw data scale for unemployment rate by
multiplying it by 0.001.
Both equations are re-estimated with this scale with the respective results.

Levels First differences
Okun's Coefficient | 0.000569 -0.02726

By viewing the coefficients values, we conclude the following; An increase by one unit for
the log of GDP increases the unemployment rate by 0.0005569, or 0.569%, for the long run
relationship.

An increase in growth rate by 1% decreases the unemployment rate by -2.72%.From this
presentation we conclude that for the analysis, the scaling of the raw data needs to be re-
adjusted by multiplying the unemployment rate by 0.001.

8. Results

8.1 Unit root tests and stationarity testing

8.1.1 Linear unit root and stationarity tests

In the Okun’s Law literature so far, alternative unit root tests were not used to test the
stationarity property of the variables that enter in Okun’s Law relationship. In this paper we
employ a group of unit root tests to verify the stationarity property of the series.

The analytical results for all init root tests for all countries can be viewed in Appendix B. The
group of the unit root tests for the majority of countries showed that the GDP and the
unemployment rate are integrated of order one in levels and in first differences of order
zero. In the case of United States of America, the unit root tests show controversial results
for the unemployment rate in levels, in favour of the stationarity of the series. The majority
of the tests for the case of Singapore though show that unemployment rate is integrated of
order zero.

The non stationarity in levels and stationarity in first differences of the variables for all
countries provides the necessary condition for establishing cointegration framework,
according to the Johansen procedure, which is applied in the second part of the analysis.
Prior to the cointegration analysis unit root analysis with structural break is applied.
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8.1.2  Unit root tests with structural breaks

In the literature so far, unit root tests with structural breaks were being applied to the cyclical
components of GDP and unemployment rate, rather than the actual observable series. In
this paper we attempt to find the structural breaks of the actual series.

Unit roots with a single structural break show evidence for the majority of countries that in
levels, unemployment rate and the GDP both display structural break, in constant and in
constant and trend.

In more details, both unit root tests provide structural breaks, although both tests do not
provide the same break date. Usually the Lanne test provides the same break date for
constant and constant and trend unit root test versions, while the Zivot and Andrews test
usually provides different break dates for constant and constant and trend unit root test
versions. Furthermore, the Zivot and Andrews test provides for the majority of countries a
structural break for the trend of the variables separately. In first differences the variables do
not provide a structural break in one of the two variables, apart from a few, specific cases,
(New Zealand Finland Australia, Italy and Australia).

The most obvious structural breaks appear in the mid-70’s (oil price shocks as mentioned by
Zivot and Andrews, 1992), in the beginning of the 1980’s, in the beginning and the end of
the 1990’s, and the end of the first decade of the 21" century (financial crisis shock).

The distribution of the structural breaks can be seen more clearly by collecting the countries
structural breaks and creating histograms in order to see the frequency of structural breaks in
time periods. We group the whole sample period from 1965-2010 in 5-year periods. In
second step take the 15 structural breaks, each matching a country for a specific test version
and we compute the frequency of the structural breaks in time. In third step we create the
histogram of the structural breaks extracted for each variable, for all alternative type of test.

In figures 7-1 up to 7-5 the histograms of the structural breaks for GDP are presented;

Figure 7-1
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Figure 8-1 Histogram of the structural breaks for GDP (Zivot-Andrews test with
constant)
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Figure 7-2
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Figure 8-2 Histogram of the structural breaks for GDP (Zivot-Andrews test with
trend)

Figure 7-3
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Figure 8-3 Histogram of the structural breaks for GDP (Zivot-Andrews test with
constant and trend)

Figure 7-4
4
3
2
— B
oL o o e 00N
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Figure 8-4 Histogram of the structural breaks for GDP (Lanne et al. with constant)
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Figure 7-5
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Figure 8-5 Histogram of the structural breaks for GDP (Lanne et al. with constant

and trend)

Although structural breaks appear in all periods for the GDP, they are more often located
within the 2000-2010.This could be explained by the fact for many counties the time span
begins from 1980 and the effect of more recent structural breaks affects more the
cointegrating relationship rather than the older possible structural breaks. In Figures 7-6 up

to 7-10, we view the respective histograms for the unemployment rate.

Figure 7-6
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Figure 8-6 Histogram of the structural breaks for unemployment rate (Zivot-Andrews

test with constant)

Figure 7-7
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Figure 8-7 Histogram of the structural breaks for unemployment rate (Zivot-Andrews
test with trend)
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Figure 7-8
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Figure 8-8 Histogram of the structural breaks for unemployment rate (Zivot-Andrews
test with constant and trend)

s Figure 7-9
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Figure 8-9 Histogram of the structural breaks for unemployment rate (Lanne et al.
with constant)

Figure 7-10
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Figure 8-10 Histogram of the structural breaks for GDP (Lanne et al. with constant

and trend)
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The histogram graphs reveal for the alternative unit root tests that most structural breaks
appear in the periods 1980-1985, 1990-1995, and 2005-20009.

The fact that for all countries there is non-stationarity with a structural break implies that the
potential long- run relationship must be modified with the addition of the structural breaks.
Hence, both unit root tests with a single structural break provide the necessary conditions

for a long run relationship with structural breaks.

8.1.3 Non-linear unit root tests

A summary of the non-linear unit root tests are presented in the following table.

TEST Kapetanios et al. Sollis
VARIABLE LGDP UR LGDP UR
COUNTRY INITIAL ‘ DM ‘ DT | INITIAL ‘ DM ‘ DT | INITIAL ‘ DM ‘ DT | INITIAL ‘ DM ‘ DT
Australia ok N N N ok bk * N N N
Austria sekok N N N ok ok ok N N * * N
C'{lﬂad'{l sekok N N N sokok *ekok *ekok N N Fok ok *ok
Finland o N N N Bk ok N N o N N
France ok * N N N ok * N o N N
New Zealand ok N N N * N ok N N N N N
Norway ok N N N N ok N N N N
Hong Kong ok N N N o ok #* N N NI
Ltaly ok SN N N N ok N N N N
Jﬂpﬂn *k N N N ok Fokk N N ok N
Singapore sekok N N fokok ok ok fokk N N fokok sfekok fokk
SWitZCflﬂnd ok N N N okok okk ok N N ook ko kokok
Taiwan kK N N N ok kK kK N N * * kekok
UK Hokok N N ok * sofok N N N * N
o 1% level Non-linear non-stationarity
- 5% level Non-linear non-stationarity
¥ 10% level Non-linear non-stationarity
N Non-linear Stationarity

Table 8-1 Summary of the Non-linear Unit root tests

According to the results, we conclude that the log —GDP has a non-linear unit root in its
initial time series, for both tests. The de-mean and de-trend time series of GDP do not
provide non-linear unit roots. The unemployment rate does not provide non-linear unit
roots in its initial time series, apart from US and Singapore for the Kapetanios et al. test and
for Austria, Canada, France, Japan Singapore, Switzerland, Taiwan and US according to the
Sollis test. Nevertheless, the de-mean and de-trend time series of unemployment rate display
non-linear unit roots for Australia, Austria, Canada, Finland, New Zealand, Hong-Kong,
Japan, Singapore, Switzerland, Taiwan, UK and US.
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To sum up, non-linear unit roots appear in the initial time series of log-GDP, and in the de-
mean and de-trend versions of unemployment rate time series.

8.2 Long-run analysis

In this section the results of the long run analysis are displayed. The paragraph 8.2.1
provides the Cointegration analysis results and the paragraph 8.2.2 provides a summary of
the long run models. More detailed results in the long run analysis can be viewed in Appedix

C.
8.2.1 Cointegration tests

In this paragraph, the results of the cointegration tests applied according to Johansen (1991)
and to Saikkonen and Liitkepohl (2000) is presented.

A summary of the cointegration tests is provided on the following Table;

Summary Table of the Cointegration tests Inivididual Country sum
M1 M1 Cointegration Cointegrati
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 | M1l 2 3 Mi14 accepted on rejected | N/A
N/ 9 1 4
Australia Y N Y Y Y Y Y Y Y N/A | N/A Y A N/A

Canada Y N Y N N N N N N N N N N N 2 12 0

Finland Y Y N N N/A Y Y N/A Y Y Y N Y N 8 4 2

France Y Y Y N N Y Y N N Y Y Y Y Y 10 4 0

Italia Y Y N N N Y N Y N N Y N Y Y 7 7 0

Japan Y Y Y Y Y Y Y Y Y Y Y Y Y Y 14 0 0

Norway Y N Y N N Y N N Y Y Y Y N N 7 7 0

Switzerland Y N Y N Y N N N N N Y N N N 4 10 0

Taiwan Y N N N/A | N/A N N N Y Y N N Y N 4 8 2

Hong Kong N Y Y N N/A N N N/A N N N Y Y N 4 8 2

Austria N Y N N N N N Y N N N N N N 2 12 0

New Zealand Y Y N N/A | N/A Y N Y Y Y Y N Y N 8 4 2

Singapore N N N N N Y N N N N N N Y N 2 12 0

United 5 6 3
Kingdom Y N N N/A | N/A Y Y N/A N Y N Y N N

United States N N Y N N N N N Y N N N N N 2 12 0
Cointegration 11 7 8 2 3 9 5 5 7 7 7 6 8 3

Sum of accepted
Countr | Cointegration 4 8 7 10 7 6 10 7 8 7 7 9 | 6 | n
ies rejected

Countries N/A 0 0 0 3 5 0 0 3 0 1 1 0 1 1

Table 8-2 Summary of cointegration tests for GDP and unemployment rate

The Y symbol implies at least 10% statistical significance of the cointegration test and the N
symbol implies insignificance of the cointegration test. The N/A symbol implies
unavailability of test due to the identification of the same structural break in GDP and
unemployment rate, of non-existence of structural break or the fact that the break dummies
are close.

Additionally, the three right columns at the right of the Table, display the number of
significant, insignificant and not available cointegration tests for each country. All three
columns for a specific country equal 14, the number of the cointegration tests.

At the three bottom rows of the Table, the number of countries that have significant,
insignificant or non-available cointegration result in a specific cointegration test. All three
rows for a specific cointegration test equal 15, the number of the countries.
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The cointegration tests have been given codes for reasons of brevity. Explanation of the
code names is given on the following Table.

M1 | Johansen test with constant

M2 | Johansen test with constant and trend

M3 | Saikkonen-Lutkepohl test with a structural break in constant (taken from the ZA test in the constant for the GDP)

M4 | Saikkonen-Lutkepohl test with break in constant (taken from the ZA test in constant for the unemployment rate)

M5 | Saikkonen-Lutkepohl test with 2 structural breaks in constant (taken from the ZA tests in the constant for the unemployment rate and GDP)

M6 | Saikkonen-Lutkepohl test with a structural break in constant and trend (taken from the ZA test in the constant and trend for the GDP)

M7 | Saikkonen-Lutkepohl test with a structural break in constant and trend (taken from the ZA test in constant and trend for the unemployment rate)
M8 | Saikkonen-Lutkepohl test with 2 structural breaks in the constant (taken from the ZA tests in the constant for the unemployment rate and GDP)
M9 | Saikkonen-Lutkepohl test with a structural break in constant(taken from the Lanne test in the constant for the GDP)

M10 | Saikkonen-Lutkepohl test with a structural break in constant(taken from the Lanne test in constant for the unemployment rate)

M11 | Saikkonen-Lutkepohl test with 2 structural breaks in constant (taken from the Lanne tests in the constant for the unemployment rate and GDP)
M12 | Saikkonen-Lutkepohl test with a structural break in constant and trend (taken from the Lanne test in the constant and trend for the GDP)

M13 | Saikkonen-Lutkepohl test with a structural break in constant and trend (taken from the Lanne test in constant and tend for the unemployment rate)
M14 | Saikkonen-Lutkepohl test with 2 structural breaks in the constant (taken from the Lanne tests in the constant for the unemployment rate and GDP)

Table 8-3 List of abbreviation codes for cointegration tests

A total number of 14 alternative cointegration tests have been applied for each country.
According to the cointegration tests results all countries, provide at least one long run
relationship. There are countries with many alternative cointegration relationships (Japan, 14
out of 14, Australia 9 out of 14, Finland and France with 8 out of 14), while other countries
display a relatively small number of alternative cointegrating relationships(Canada, Austria,
Singapore and the United States, 2 out of 14).A possible reason for the limited number of
cointegrating relationships for Singapore and the United States is the possibility of non
stationarity of the unemployment rate series in this countries.

As seen in the remainder Table 8-4 extracted from Table 8-2,

Test TYPC of Test equation M1 M2 M3 M4 M5 | M6 M7 M8 M9 | M10 | M11 | M12 | M13

Mi14

Number of countries with valid results in the

. 11 7 8 2 319 5 5 7 7 7 6 8
specific test

Table 8-4 Number of countries with valid results in each Cointegration test

the tests that provide a long run relationship more frequently for the 15 countries are the M1
for 11 countries (Johansen test allowing a constant).Second best performing cointegration
test (9 countries) is the MO, the Johansen test with a joint structural break in the both
constant and trend for the GDP, coming from the respective Zivot and Andrews test with
constant and trend. The third best performing tests (8 countries), are the M3 (GDP
structural break in constant according to the Z-A methodology) and the M13 test
(Unemployment structural break joint for constant and trend according to Lanne
methodology).

The test that provides a long run relationship less frequently for the 15 countries are the M4
for 2 Countries (unemployment structural break in the constant, descending from Zivot
Andrews).Second worst performing cointegration tests for 3 countries are the M5(structural
break in both the constant of GDP and unemployment rate descending from Zivot Andrews
test) and the M14 test (joint structural break for the constant and trend of GDP and
unemployment rate, descending from Lanne test).
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A critical question that arises is which unit root methodology with structural breaks
performs better, by providing cointegration more frequently. By comparing the number of
cointegrating vectors of the alternative cointegration tests with structural breaks, we see that
both unit root tests with structural break provide in equal times a better number of
cointegrating vector in the alternative cointegration test versions, as seen from Table 7-1 and

Table 8-5.
Type of Test Constant Constant Constant Constant Constant (j_?;lstar;t
equation (GDP) (UR) (BOTH) | +Trend(GDP) | +Trend (UR) (BO?;D
Number of
Countries with 7 A 8 ) 3 9 5 5
valid
cointegration
Lanne et al 7 7 7 6 8 3

Table 8-5 Performance of the Cointegration tests with structural breaks with respect
to unit root test they use the structural break.

In the cases where the Lanne break provides more frequently cointegration, it outperforms
in number the respective Zivot and Andrews test.

As a general conclusion, evidence of cointegration, with and without structural breaks is
present for all the countries under examination.

8.2.2 Long Run models

According to the wvalid cointegration tests the respective VECM are estimated. The
cointegrating vectors are normalized on the unemployment rate are presented in Appendix
C. A general remark for all the countries is the following. There are estimations in all
countries where the long-run Coefficient estimates display negative and positive values,
between the alternative models. If the Okun’s coefficient displays a negative sign in the
normalized vector, then the Okun’s relationship is positive in the long run because

v, =ur, + glgdp, < <0

ur, =-Slgdp; +v,,-4>0
V, .error correction vector

In the case where the Okun’s long run coefficient is estimated with negative sign, the speed
of adjustment parameter is estimated with positive sign. Similarly, in the case the Okun’s
coefficient is with positive sign, the long-run relationship is negative, and the speed of
adjustment parameter is found positive. Furthermore, the speed of adjustment parameters
for each equation (Okun’s equation, reverse-Okun’s equation) in the VECM, is found with
different magnitude. The Okun’s equation, speed of adjustment parameter displays very
small values, (less than 0.1) and the reverse Okun equation speed of adjustment parameter
displays relatively higher values (between 0.15 and 0.45).

For reasons of brevity, in this section only the long-run Okun’s Coefficient will be presented
for the best performing model of each country. The classification of the best model for each
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country, for the long run equations is made with three alternative criteria. First, criterion is
the significance of the long-run Okun’s Coefficient. The estimation of the most significant
long run Okun parameter can be seen in the following table.

Long-run
Country Okur} t-statistic Model Break date
Coefficient
Australia 0.1226 6.249 M12 1975 Q4(GDP)
Austria 0.4001 3.211 M8 2006 Q3(GDP) 2003 Q4(UR)
Canada 0.03122 5.212 M3 1971 Q2(GDP)
Finland 0.10085 4.997 M13 1980 Q3(UR)
France -1.9636 -8.798 M1 N/A
Hong Kong 0.023422 2411 M2 N/A
Italy 0.0683 5.7835 M11 2009 Q1(GDP)
Japan 0.02743 4.252 M1 N/A
New Zealand 0.045426 14.718 M13 1989 Q3 (GDP) 2010 Q1(UR)
Norway -0.004395 -3.039 M1 N/A
Singapore 0.0687 2.977 M13 2000 Q2(UR)
Switzerland -0.00583 -2.562 M11 1989 Q1(GDP) 2010 Q2(UR)
Taiwan 0.002692 1.047 M13 1985 Q3(UR)
UK 0.105314 4987 M12 1979 Q2(GDP)
USA 0.02114 2.7176 M3 1964 Q1(GDP)

Table 8-6 Long-run Okun coefficients for the model with the most significant long
run coefficient (most favourable for the Okun’s law approach)

By viewing the results the following can be noted. First of all, the positive long-run
coefficient indicates that the relationship between unemployment rate and log-GDP is
negative in the long run for 12 countries. An exception are France with a highly negative
value (-1.96) as well as Norway and Switzerland. The negative sign indicates that the
unemployment rate contributes positively in the growth of the mentioned countries. This
outcome may support the opinion that, labour in these countries is an inferior production
input for the aggregate economy. Further investigation is necessary in the labour market
structure within these economies, in order to provide a clear answer why there is a positive
long-run relationship between unemployment rate and GDP.

The coefficient values for the 12 countries with positive coefficient values vary below 10%
and the coefficient for Austria displays the highest value (40%), and the median value
3.1%.The above mentioned can be viewed in the histogram and the bar graph in the
following figures.

O kun Coefficient
o.s

o.o [ — |:| — = _ = —

—o.s5 |

-1.0

-1.s |

-=2.0 T T T T T T T T T T T T T T
a = = a s (=3 7 s o 10 aa 1= 1= 1a is

Figure 8-11 Bar graph of long-run Okun coefficient estimations with the most
significant values
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Series: Long-Run Okun's Coefficient
10 | Histogram of long-run Okun's Coefficient Sample l 15
Observations 15
8 Mean -0.063775
Median 0.031220
6 Maximum 0.400100
Minimum -1.963600
4 Std. Dew. 0.534878
b Skewness -3.252622
Kurtosis 12.22753
24
Jarque-Bera 79.66592
o - . : | Probability 0.000000

T
-2.0 -1.5 -1.0 -0.5 0.0 0.5

Figure 8-12 Histogram of long-run Okun coefficient estimations with the most
significant values

By viewing the models of the estimations, we conclude that the models without structural
breaks, the models with Zivot-Andrews in constant for the GDP and the models with joint
break for constant and break for GDP and unemployment rate according to the Lanne
methodology provide more frequently significant long-run Okun coefficients.

Second classification criterion for the best model for each country is the maximum value of
the log-Likehood function. The long-run Okun’s coefficient estimations descending from a
VECM model with the maximum log-likehood values are the following.

Long-run Okun's Coefficient estimations
Coyntry Coefficient | t-statistic | Model | Break date
Australia 0.1226 6.249 M12 1975 Q4(GDP)
Austria 0.4001 3.211 M8 2006 Q3(GDP) 2003 Q4(UR)
Canada 0.03122 5212 M3 1971 Q2(GDP)
Finland 0.1152 4.25 M6 1990Q2(GDP)
France 0.90719 2.483 M6 2004 Q3(GDP)
Hong Kong 0.01715 1.576 M13 1983 Q3(UR)
Italy 2.6982 3.529 M13 1992 Q3(UR)
Japan 0.003331 0.4561 M14 2009 Q1(LGDP) 2005 Q4(UR)
New Zealand | 0.045426 14.718 M13 1989 Q3 (GDP) 2010 Q1(UR)
Norway -0.00317 2473 M11 1979 Q2 (GDP) 1982 Q3(UR)
Singapore 0.0495 2.546 M6 1997 Q4(GDP)
Switzerland -0.00583 -2.562 M11 1989 Q1(GDP) 2010 Q2(UR)
Taiwan 0.00041 0.792 M9 2003 Q4(GDP)
UK 0.105314 4.987 M12 1979 Q2(GDP)
USA 0.02114 2.7176 M3 1964 Q1(GDP)
Table 8-7 Okun's coefficient estimations from models with the maximum the log-
likehood value

The long-run Okun coefficient estimates according to this classification provide similar
conclusions. Norway and Singapore provide negative values. The maximum positive value
among the remaining countries is 2.69 for Italy. A better view of the estimated parameters
can be seen in the bar graph and the histogram. The median estimation is 4.5% for the long
run parameters.
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Figure 8-13 Bar graph of long-run Okun coefficient estimations with the maximum
log-likehood values
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8 Mean 0.300519
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Figure 8-14 Histogram of long-run Okun coefficient estimations with the most
significant values

A third classification criterion for the best model for each country is created by the following
procedure. The speed of adjustment parameters for each equation (Okun equation, reverse-
Okun equation) of the VECM, displays different significance in each alternative model for
each country. A question that arises is which is the best model that provides the most
significant speed of adjustment vector.

In order to select the model with the most significant speed of adjustment vector we classify
the significance of the speed of adjustment parameters for each equation of every model and
then we select the model that provides the higest possible joint significance of the speed of
adjustment vector.

The Okun coefficient estimations coming from models with the most significant speed of
adjustment parameter vector is displayed in the following table.
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Long-run (most jointly significant speed of adjustment parameters)
Country Coefficient | t-statistic | Model | Break date
Australia 0.0418 3.104 M3 1997 Q2(GDP)
Austria 0.4001 3.211 M8 2006 Q3(GDP) 2003 Q4(UR)
Canada 0.02876 5.101 M1 1971 Q2(GDP)
Finland -0.03853 -2.825 M10 1995 Q2(UR)
France -0.3403 -7.364 M10 2006 Q4(UR)
Hong Kong 0.023422 2411 M2 N/A
Italy -0.07372 -3.675 M8 2000 Q3(GDP) 2006 Q1(UR)
Japan 0.003331 0.4561 M14 2009 Q1(LGDP) 2005 Q4(UR)
New Zealand 0.04753 14.564 M6 2002 Q3(GDP)
Norway -0.004492 -2.984 M10 1982 Q3(UR)
Singapore 0.0495 2.546 M6 1997 Q4(GDP)
Switzerland -0.00561 -0.963 M1 N/A
Taiwan 0.00041 0.785 M1 N/A
UK 0.10676 4.97 M6 1979 Q3 (GDP)
USA 0.02114 2.7176 M3 1964 Q1(GDP)

Table 8-8 Okun's coefficient estimations from models with the most significant
speed of adjustment vector
According to this classification criterion, Finland, France, Italy, Norway and Italy provide
negative coefficient values. The parameter estimation values for most counties vary below
10%.The median coefficient value is 2.1%.The conclusions mentioned can be viewed more
straightforward in the histogram and the bar graphs as following.
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Figure 8-15 Bar graph of long-run Okun coefficient estimations with the most
significant speed of adjustment vector
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8 Sample 1 15
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6 - Mean 0.017340
Median 0.021140
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Figure 8-16 Histogram of long-run Okun coefficient estimations with the most
significant speed of adjustment vector
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8.3 Short-run analysis

In this section, the Short run analysis estimations of the Okun’s Law are presented. The
VECM and the GARCH estimations are presented separately. The OLS and Quantile
estimations are presented jointly.

831 VECM models

In this section, the VECM estimations of the Okun’s Law are presented. The estimation of
the VECM’s assumes the existence of the respective long run model. More details can be
seen in the Appendices. The Long-run estimations have been discussed previously. In the
following Table the Okun’s short-run coefficients (first lag of the difference variables of the

VECM) for the Okun’s equation and the reverse-Okun‘s equation, are displayed;

Model/Break Long-run Short-run Reverse Short-run

Country Model | Break date Coefficient | t-statistic | Coefficient | t-statistic | Coefficient | t-statistic
Australia M12 1975 Q4(GDP) 0.1226 6.249 -0.0045 -2.335 -8.8812 -3.653
Austria M8 2006 Q3(GDP) 2003 Q4(UR) 0.4001 3.211 -0.0143 -1.788 -1.738 -1.545
Canada M3 1971 Q2(GDP) 0.03122 5.212 -0.0015 -4.925 -7.68 -4.381
Finland M6 1990Q2(GDP) 0.1152 4.25 -0.016 -5.73 -6.0725 -2.81
France Mo 2004 Q3(GDP) 0.90719 2.483 -0.0089 -4.493 -6.2676 -2.616
Hong Kong M13 1983 Q3(UR) 0.01715 1.576 -0.00419 -4.61 4.718 0.665

Italy M13 1992 Q3(UR) 2.6982 3.529 -0.00703 -2.656 -0.14956 -0.0896
Japan M14 2009 Q1LGDP) 2005 Q4(UR) 0.003331 0.4561 -0.0048 -5.766 -18.8808 -2.727

New Zealand | M13 1989 Q3 (GDP) 2010 Q1(UR) 0.045426 14.718 -0.0078 -2.752 -0.47409 -0.1712
Norway M11 1979 Q2 (GDP) 1982 Q3(UR) -0.00317 -2.473 -0.00171 -0.906 -5.4159 -1.519
Singapore M6 1997 Q4(GDP) 0.0495 2.546 - N/A - N/A
Switzerland M11 1989 Q1(GDP) 2010 Q2(UR) -0.00583 -2.562 -0.0041 -1.716 0.384 0.137
Taiwan M9 2003 Q4(GDP) 0.00041 0.792 -0.0032 -4.595 -35.957 -3.388
UK M12 1979 Q2(GDP) 0.105314 4.987 -0.00282 -1.9 -13.026 -4.462
USA M3 1964 Q1(GDP) 0.02114 2.7176 -0.0122 -4.5274 -5.237 -2.399

Table 8-9 Long-run and Short-run

estimations of the Okun's Coefficient for all
countries for the VECM models with the maximum Likehood value

The model for Singapore was estimated without difference lags, according to the Schwartz
criterion. It can be seen clearly that the Okun’s coefficient is negative in the short-run.
Nevertheless, the values of the Okun’s coefficient for many countries are below -1%.
Notably, for the US benchmark coefficient, the estimation is -1.22%. Austria (-1.43%), and
Finland (-1.6%) appear with estimations above unity. As seen in the histogram and the Bar
graph, the mean value is -0.66% and the median value -0.46%.
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Figure 8-17 Bar graph of the Short-run Okun’s coefficient from VECM’s

maximum log-Likehood value for all Countries.
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Series: SHORT_RUN_OKUN

Sample 1 14
Observations 14

Mean -0.006643
Median -0.004650
Maximum -0.001500
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Skewness -0.832758
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Figure 8-18 Histogram of the Short-run Okun’s coefficient from VECM’s

maximum log-Likehood value for all Countries.
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The reverse short-run Okun’s coefficient is found negative apart from Switzerland (0.38) and
Hong Kong (4.71). The mean and the median values of the reverse Okun coefficient are

(-5.74) and (-4.71) respectively.
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Figure 8-19 Bar graph of the Reverse Short-run Okun’s coefficients from VECM’s

with maximum log-Likehood value for all Countries.
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Series: REVERSE_SHORT_RUN_OKUN
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Figure 8-20 Histogram of the Reverse Short-run Okun’s coefficient distribution from
VECM’s with maximum log-Likehood value for all Countries.

Apart from the VECM models with the maximum log-Likehood value, the models with the
most significant short-run coefficient values are extracted. At the left part of the following
table, the most significant short-estimations for the Okun coefficient are presented. At the
right part of the table, the most significant short-estimations for the Reverse Okun
coefficient are presented.

Most significant Okun's Coefficients in VECM

Short-run Reverse Short-run
Country Coefficient | t-statistic | Model | Break date Coefficient | t-statistic | Model | Break date
Australia -0.007 -3.48 M4 1974 Q3(UR) -8.8812 -3.653 M12 1975 Q4(GDP)
Austria -0.0143 -1.788 M8 2006 Q3(GDP) 2003 Q4(UR) -1.738 -1.545 M2 N/A
Canada -0.01456 -4.94 M1 N/A -7.68 -4.381 M3 1971 Q2(GDP)
Finland -0.01523 -5.541 M6 1990Q2(GDP) -7.1053 -3.358 M2 N/A
France -0.0089 -4.493 M6 2004 Q3(GDP) -14.0333 -4.34 M7 1983 Q3(UR)
Hong Kong -0.00496 -4.769 M3 1997 Q4 (GDP) 4.718 0.665 M13 1983 Q3(UR)
Italy -0.007032 -2.656 M13 1992 Q3(UR) -2.539 -1.508 M8 2000 Q3(GDP) 2006 Q1(UR)
Japan -0.005909 -6.1202 M10 1997 Q3(UR) -20.1126 -2911 M12 2009 Q1(GDP)
New Zealand -0.0143 -4.454 Mi1 1989 Q3 (GDP) -5.495 -1.868 M1 N/A
Norway -0.00301 -1.552 M10 1982 Q3(UR) 3.2214 8.448 M1 1989 Q1(GDP) 2010 Q2(UR)
Singapore - NO LAGS N/A - NO LAGS N/A
Switzerland -0.0091 -3.61 M5 1993 Q3(GDP) 1992 Q1(UR) -0.934 -0.353 M5 1993 Q3(GDP) 1992 Q1(UR)
Taiwan -0.0034 -5.118 M10 1985 Q3(UR) -36.447 -3.41 M1 N/A
UK -0.00417 -2.542 M10 2003 Q2(UR) -13.026 -4.462 M12 1979 Q2(GDP)
USA -0.0122 -4.5274 M3 1964 Q1(GDP) -5.807 -2.701 M9 1970 Q4(GDP)

In these models there are 5 countries with Short-run Okun coefficient values above -1%
(Austria, Canada, Finland, New Zealand and USA). As seen in the graph and histogram, the
mean and median values are -0.88% and -0.79% respectively.
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Figure 8-21 Graph of the short-run Okun coefficients with the most significant
values for all countries

Series: Short-run Okun Coefficient
Sample 1 15
4 Observations 14
Mean -0.008862
34 Median -0.007965
Maximum -0.003010
Minimum -0.015230
24 Std. Dev. 0.004474
Skewness -0.211749
) Kurtosis 1.540303
Jarque-Bera  1.347539
o Probability 0.509783

-0.0175 -0.0150 -0.0125 -0.0100 -0.0075 -0.0050 -0.0025

Figure 8-22 Histogram of the short-run Okun coefficient distribution with the most
significant values for all countries

The most significant reverse short-run Okun’s coefficient values with are found negative
apart from Norway (3.22) and Hong Kong (4.71).The mean and the median values of the
reverse Okun coefficient distribution are -8.27 and -6.45 respectively according as seen in the
following figures.
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Figure 8-23 Graph of the Reverse short-run Okun coefficients with the most
significant values for all countries
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Probability 0.047005

0

4 35 30 25 20 45 o 5 0 5
Figure 8-24 Histogram of the short-run Okun coefficient distribution with the most
significant values for all countries

Final part the VECM analysis includes the estimation of the Impulse responses. It is more
essential to examine the Impulse responses of the Okun’s Law equation. In the following
tigures are displayed the Impulse Responses of the change in the unemployment rate caused
by a unit increase of the growth rate. The blue line stands for the Impulse response point
estimations. The two red lines are the 95% Bootstrap Confidence Intervals, according to the
Efron methodology. The Impulse responses are calculated for sixteen (16) time periods
(quarters).

Apart from the case of Singapore (No lags- only the cointegrating Vector enters in the
VECM), all the countries display negative responses of the unemployment rate change to a
unit increase in growth rate. This finding confirms the negative short run relationship
between growth rate and unemployment rate change. In other words, a shock increasing the
growth rate by a single unit decreases the unemployment rate.

The adjustment of the new level of unemployment rate, into a new steady solution occurs in
4-8 quarters.

Norway and Singapore confidence intervals cut the horizontal axis from the very beginning.
This outcome implies that the Impulse responses are insignificant.
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—— 95% Efron Percentile CI (B=100, h=16, seed=1)
—— CANADA_IRF, LGDP>UR
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Figure 8-25 Impulse Responses of unemployment rate change caused by a unit increase of growth rate for Australia, Austria, Canada,

—— 95% Efron Percentile CI (B=100, h=16, Seed=1)
—— Hong Kong IRF LGDP>UR

Singapore, the United States, Switzerland, Taiwan and Hong Kong.
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Figure 8-26 Impulse Responses of unemployment rate change caused by a unit increase of growth rate for Japan, Italy, Norway, UK, New
Zealand, Finland and France.
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8.3.2  OLS- Quantile regression models

The estimations for the ordinary least squares and the quantile regression estimations for the
Okun’s law coefficient can be summarized in the following Table.

Estimation Method OLS QUANTILE
Countty Model/Adj-R? | Okun Coefficient ‘ Hystetesis Model/Adj-R? | Okun Coefficient ‘ Hystetesis
Cocff, _ 200220635 0.016649% _ 20018962+ 0.016243%
USA rstat Hysteretic(T) 13 -9.83 Hysteretic(T) 6.2 5,36
Prob 0.63 0 0 0.32 0 0
Coeff, . 200125475 200124697+ . 2000751 %% 00131175
Australia tstat Hysteretic(T) 653 6436524 Hysteretic(T) 248 -5.03
Prob 0315 0 0 0.1242 0.014 0
Cocff. . 0.003852 20020172+ , 0.00512 20013057+
Austria tstat Hysteretic(C) 0.53 2.832839 Hysteretic(C) -0.99 2.38
Prob 0.1086 0.5968 0.0057 0.0891 0.323 0.019
Cocff, . 200185965+ 20.016903%+ . 20014967+ 200159847+
Canada tstat Hysteretic(T) 753 6.88 Hysteretc(T) 572 429
Prob 0.428 0 0 0.1739 0 0
Coeff. . 001461+ 0018315+ . ~0.015764% 00161667+
Finland tstat Hysteretic(T) 5.8 6.65 Hysteretic(T) 392 492
Prob 0.3962 0 0 0.2304 0.0001 0
Cocff, . 20.010383%* 20.009503%* . 0.01388%+ 0.011227%%*
France tstat Hysteretic(T) -6.84 -6.31 Hysteretic(T) -4.099 2.85
Prob 0.3046 0 0 0.1645 0.0001 0.0049
Coeff, A 0.001217%% 0001153 , ~0.000925 ~0.000725
Hong Kong | tstat Hysteretic(C) 2,031 1.93 Hysteretic(T) 1.194 1.4
Prob 0.04607 0.0445 0.0556 0.0194 0.2349 0.2165
Cocff. | - 0.005743 - . 0.012217%* -
Ttaly st Contemporaneous(T) 123 ) Contemporaneous(T) 2565348 )
Prob 0.02721 0.2189 - 0.056746 0.0116 -
Coeff. Hysteretic(T 20002097+ 20.006291%* Hysteretic(T 20002905+ 20.004218%%
Japan tstat ysteretic(T) 2.071708 ~6.271056 ysteretic(T) -2.49306 2.853345
Prob 0.2646 0.0405 0 0.1077 0.014 0.0051
Cocff, T 0.010815%* 0.013627 vstereticlC -0.009286 0.015538%*
New Zealand | tstat ysteretic(C) 2,96 374 ysteretic(C) 128 2.69
Prob 0.1951 0.0038 0.0003 0.0712 0.2036 0.0083
20003063 20.004184%% 20002318 20002228
Coetf. Hysteretic(T) Hysteretic(C)
Norway tstat ’ 153 2.08 ’ 1056 1.073
Prob 0.02576 0.1265 0.0388 0.001576 0.2927 0.285
Coeff, A 20.003095% 20.006396+ . “0.00331% 20003647
Singapore tstat Hysteretic(C) 173 -3.58 Hysteretie(C) 1751 1.93
Prob 0.1349 0.0855 0.0005 0.04015 0.0829 0.0562
Coeff. . ~0.006807+* ~0.008662%* . ~0.003564 -0.006358%*
Switzerland | tstat Hysteretie(C) 2.4 2.86 Hysteretie(C) 118 212
Prob 0.18804 0.0264 0.0049 0.0812 0.2393 0.0354
Cocff, A 20001055+ 20.000971 443018 -
Hy C C C
Taiwan t-stat ysteretic(C) 251 2318069 ontemporancous(C) 1.36E-14 ;
Prob 0.0455 0.013 0.022 -0.0075 1 -
Coeff, , 0012115 0011467 , 20012169 -0.010933
UK tstat Hysteretie(T) 6.7 -6.404385 Hysteretic(T) 581 435
Prob 0.3918 0 0 0.172825 0 0
C Model with Constant * 10% Significance kK 1% Significance
T Model with Constant and linear trend o 5% Significance

Table 8-10 Short run Okun’s estimates with quantile regression and OLS

The estimations for the ordinary least squares and the quantile regression estimations
provide similar values, compared to the VECM estimations. The most valid Okun’s Law
version is the hysteretic version either with constant or constant and linear trend. An
exception is the case of Italy where the contemporaneous version outperforms. The
estimations of the OLS (mean) are higher than the quantile (median) estimations. A possible
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explanation for that is that the median estimations are not affected by outliers. In addition,
adjusted R-square is lower for the quantile estimations as in OLS.

The country with the highest Adjusted-R square value is the United States of America (63%)
followed by Canada (42%). An overview of the OLS estimations of the contemporaneous
Okun coefficient is presented in the bar graph and the histogram. The coefficient for Austria

is insignificant and positive and it is excluded.
OKUN_COEFFICIENT_OLS
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Figure 8-27 Bar graph of the OLS Contemporaneous Okun's Coefficient estimations

Series: OKUN_COEFFICIENT_OLS
Sample 1 14
Observations 14

Mean -0.008872
Median -0.008595
2 | Maximum -0.001055
Minimum -0.022063
Std. Dew. 0.006670
Skewness -0.493102
14 Kurtosis 2.187245
Jarque-Bera 0.952682
o Probability 0.621052

-0.020 -0.015 -0.010 -0.005 0.000

Figure 8-28 Histogram of the OLS Contemporaneous Okun's Coefficient estimations

The country with the highest Okun coefficient value is the United States of America (-2.2%)
and the one with the lowest is Taiwan (-0.1%). The mean and the median value of the
contemporaneous OLS Okun’s Law coefficients are -0.88% and -0.85% respectively, with
similar values with the VECM estimations.

An overview of the OLS estimations of the hysteretic Okun coefficient is presented in the
bar graph and the histogram. As mentioned Italy best model did not provide a hysteretic

coefficient.
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Figure 8-29 Bar graph of the OLS Hysteretic Okun's Coefficient estimations

Page

51



Series: HYSTERETIC
Sample 1 14
Observations 14

> | Mean -0.010483
Median -0.010485
Maximum -0.000971
Minimum -0.020172
Std. Dev. 0.006233
Skewness 0.047063

14 Kurtosis 1.853901
Jarque-Bera 0.771402
Probability 0.679974

o

-0.020

Figure 8-30 Histogram of the OLS Hysteretic Okun's Coefficient estimations

-0.015 -0.010 -0.005 0.000

The country with the highest value is Austria (-2.01%) while the one with the lowest is
Singapore (-0.09%).The mean and the median hysteretic estimations are almost identical (-
1.048%).1f we compare the OLS hysteresis estimations with the lagged estimations of the
VECM models, we conclude that OLS estimations are considerably higher than the VECM
estimation (below -1%).

The similar analysis is repeated for the Quantile estimations.
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.0O00

= = A

-.004

-.008

-.012

-.016

-.020

a 2 3 4 5 (S 7 8 (=] 10 Ja e i1z i3 14

Figure 8-31 Bar graph of the Quantile Regression Contemporaneous Okun's
Cocefficient estimations

Series: OKUN_COEFFICIENT_QUANTILE
Sample 1 14
5 Observations 14
Mean -0.008413
Median -0.008398
2 Maximum 4.43e-18
Minimum -0.018962
Std. Dew. 0.006277
Skewness -0.151327
1 Kurtosis 1.608204
Jarque-Bera 1.183405
o Probability 0.553384

-0.020 -0.015 -0.010 -0.005 0.000

Figure 8-32 Histogram of the Quantile Regression Contemporaneous Okun's
Coefficient estimations
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The country with the highest value is the United States of America (-1.89%) while the one
with the lowest is Taiwan (-4.43E-18 %).The mean and the median estimations are -0.84%
and -0.83% respectively.

The hysteretic quantile bar graph and histogram are presented in the following figures.

HYSTERETIC_OOUANTILE
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Figure 8-33 Bar graph of the Quantile Regression Hysteretic Okun's Coefficient
estimations

Series: HYSTERETIC_QUANTILE
Sample 1 13

44 Obsenvations 13
Mean -0.009957
3 Median -0.011227
Maximum -0.000725
Minimum -0.016243
2 Std. Dewv. 0.005762
Skewness 0.358502
Kurtosis 1.573059

Jarque-Bera 1.381388
Probability 0.501228

T T T T
-0.015 -0.010 -0.005 0.000

Figure 8-34 Histogram of the Quantile Regression Hysteretic Okun's Coefficient
estimations

The country with the highest value is the United States of America (-1.62%) while the one
with the lowest is Hong Kong (-0.072 %).The mean and the median hysteretic estimations
are -0.99% and -1.12% respectively.

By computing the quantile processes (Percentiles) of the Contemporaneous Okun
Coefficient we can observe that there are different values in the percentiles, as well as the
coefficient significance. This observation implies that unemployment rate changes reacts
differently in periods of high GDP change, regardless the fact if it is a growth or a recession
period. The graphs reveal different magnitude of the Okun’s Coefficient in different
percentiles for each country. In this paragraph the contemporaneous Okun coefficient are
presented. More details and the graphs of the hysteretic version can be viewed in the
Appendices.
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Figure 8-35 Percentiles of the Okun’s Coefficient of the Contemporaneous model for the United States of America, Australia, Canada,
Finland, France and Italy.
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Figure 8-36 Percentiles of the Okun’s Coefficient of the Contemporaneous model for the Japan, New Zealand, Norway, Switzerland,
Singapore, Taiwan and the United Kingdom.
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8.3.3 GARCH (ML) models

The Okun’s Coefficients for the best performing GARCH-type model for each country are
presented in the following Table. Analytical presentation of the GARCH estimations can be
viewed in the Appendices.

Country Model/Adj-R? ‘ Okun Coefficient | Hysteresis | GARCH-in-mean
Coeff. EGARCH-M -0.020002 -0.012994 1.990317
USA t-stat Hysteretic(T) -15.7 -8.60 2.074
Prob 0.6654 0 0 0.0381
Coeff. EGARCH-M -0.004863 -0.005932 1.778477
Australia t-stat Hysteretic(T) -2.76 -4.749 2.94
Prob 0.3579 0.0058 0.000 0.0032
Coeff. GARCH 0.003123 -0.021785 -
Austria t-stat Hysteretic(C) 0.46 -3.24 -
Prob 0.106458 0.6395 0.0012 -
Coeff. T-GARCH -0.018578 -0.016288 -1.81286
Canada t-stat Hysteretic(T) -7.18 -6.031 -2.73
Prob 0.4422 0 0.000 0.0063
Coeff. GARCH -0.009093 -0.011 -
Finland t-stat Hysteretic(T) -6.03 -7.18 -
Prob 0.32 0 0 -
Coeff. EGARCH-M -0.011298 -0.006817 23.98601
France t-stat Hysteretic(T) -4.61 -5.31 0.608
Prob 0.4405 0 0 0.5426
Coeff. EGARCH-M -0.000486 - 1.180977
Hong Kong | t-stat | Contemporaneous (C) -1.27 - 3.32
Prob 0.1892 0.2037 - 0.0009
Coeff. EGARCH -0.008543 -0.003906 -
Ttaly t-stat Hysteretic(T) -2.23 -1.13 -
Prob -0.0039 0.0254 0.2583 -
Coeff. EGARCH-M -0.002304 -0.005371 0.793038
Japan t-stat Hysteretic(T) -4.079 -7.46 2.46
Prob 0.2062 0 0 0.0139
Coeff. EGARCH -0.008895 -0.011945 -
New Zealand | t-stat Hysteretic (C) -2.53 -2.88 -
Prob 0.1876 0.0114 0.0039 -
Coeff. EGARCH -0.003061 -0.004557 -
Norway t-stat Hysteretic(T) -1.598 -2.08 -
Prob 0.0254 0.1098 0.037 -
Coeff. T-GARCH-M -0.003215 -0.006719 -1.306351
Singapore t-stat Hysteretic (C) -2.293 -4.60 -2.17
Prob 0.197 0.0218 0 0.03
Coeff. GARCH -0.003079 -0.003568 -
Switzerland | t-stat Hysteretic (C) -4.407 -4.30 -
Prob 0.078923 0 0 -
Coeff. T-GARCH-M -0.0000915 - 2.27905
Taiwan t-stat | Contemporaneous (C) -0.322 - 3.01
Prob 0.3223 0.747 - 0.0003
Coefft. E-GARCH-M -0.005892 -0.003928 5.648758
UK t-stat Hysteretic (C) -3.009 -2.40 3.25
Prob 0.6239 0.0026 0.0164 0.0011

Table 8-11 Okun Coefficient estimations according to the best performing GARCH
model for each country
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From the table we conclude the following. First of all, the application of GARCH models
increases the predictive ability of the Okun’s Law equation. The adjusted R-square values of
the estimated models are higher than the respective models estimated with other
methodologies (OLS, Quantile regression).In addition, the best performing mean equation
is the hysteretic version of Okun’s Law (more often with constant and trend), apart from
two countries (Hong Kong and Taiwan) in which the contemporaneous version of Okun’s
Law applies.

Furthermore, in 12 cases asymmetric GARCH models (Threshold GARCH, Exponential-
GARCH) were the best performing models for the conditional variance equation. This
observation implies that conditional variance responses asymmetrically to negative and
positive shocks. The asymmetry coefficient captures the different response to negative past
shocks.

Moreover the in-mean coefficient enters in the conditional mean equation. Within this
estimation framework, the uncertainty enters in the mean equation, as an explanatory
variable. A possible economic meaning for standard deviation coefficient is that it captures
unpredicted changes by the Okun’s Law equation. The in-mean coefficient was found valid
in the best performing model of nine countries. Apart from two cases (Canada and Taiwan)
the uncertainty coefficient is estimated with a positive sign. This implies that unpredicted
deviations from the Okun’s Law equation are expected to increase unemployment rate.

A better overview of the coefficient values is attempted furthermore. The histogram and the
descriptive statistics of the Okun coefficient are presented in the following figure;

Series: Okun's Coefficient_ GARCH
Sample 1 15

4 | Observations 14
Mean -0.007100
3+ Median -0.005378
Maximum -9.15e-05
Minimum -0.020002
2~ Std. Dew. 0.006171
Skewness -0.952654
1 Kurtosis 2.916423
Jarque-Bera 2.121690
o Probability 0.346163

T
-0.020 -0.015 -0.010 -0.005 0.000

Figure 8-37 Histogram of the Okun’s Coefficients from GARCH models

The mean and the median values are respectively under -1%(-0.71%, -0.53%).The maximum
Okun coefficient accounts for the USA (-2%) and the minimum for Taiwan (-9.15 E-
05). The hysteresis estimations histogram are presented in the following figure;

Series: HYSTERESIS_COEF_GARCH
Sample 1 15
4 | Observations 13
Mean -0.008832
3 Median -0.006719
Maximum -0.003568
> | Minimum -0.021785
Std. Dew. 0.005615
Skewness -1.056400
1 Kurtosis 3.104914
Jarque-Bera 2.423919
o Probability 0.297613
-0.020 -0.015 -0.010 -0.005

Figure 8-38 Histogram of the Hysteresis Coefficients from GARCH models
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The mean and the median values are respectively -0.88%, -0.67%.The maximum Hysteresis
value stands for Austria (-2.1%) and the minimum for Italy (-0.35%).The in-mean
estimations histogram is presented in the following figure;

Series: GARCH IN MEAN COEFF
Sample 1 15
Obsenvations 9

4 | Mean 3.837491
Median 1.778477
3] Maximum 23.98601
Minimum -1.812860
Std. Dev. 7.858397
24 Skewness  2.131856
Kurtosis 6.147253

Jarque-Bera  10.53167
Probability 0.005165

T
-5 0 5 10 15 20 25

Figure 8-39 Histogram of the in-mean Coefficients from GARCH models

The mean and the median values are 3.83 and 1.77 respectively. The maximum in-mean
value stands for Austria (-2.1%) and the minimum for Canada (-1.81).

A general conclusion from the GARCH coefficient estimations is that the values are lower
from the other methodologies estimates. Furthermore, the heteroscedasticity correction
provides more consistent estimations. So far, the Okun’s Law literature did not consider the
second moments in the Okun’s law equation.

An overview of the conditional variance graphs can provide the remark that the periods of
high volatility, occur with periods of recession.
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Figure 8-40 Conditional Variance graph, estimated from the best performing GARCH-Version of the Okun’s Law for the United States of
America, Australia, Austria, Canada, Finland, France and Hong Kong.
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Figure 8-41 Conditional Variance graph, estimated from the best performing GARCH-Version of the Okun’s Law for Italy, Japan, New
Zealand, Norway, Singapore, Switzerland, Taiwan and the United Kingdom.
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9. Conclusions

To sum up in this paper, the Okun’s Law relationship has been revisited in both short-run
and long run analysis. For the analysis fifteen countries, from all continents (apart from
Africa) and type of economies were being examined with quarterly post-war data.

This paper used alternative unit root and stationarity tests to confirm the already mentioned
results. In addition the analysis was being carried in the observable variables. Unit root tests
revealed in most cases that the log of GDP and the unemployment rate are integrated of
order one, and the first differences of order zero apart from exceptions.

In addition unit root tests with a structural break reveal that the respective variables are non-
stationary with the presence of a single structural break, while their first differences are
found stationary. Both alternatives provided the necessary conditions for establishing a long
run relationship. The structural breaks are detected more frequently at the end of the period
200-2010 and the periods 1990-1995 and 1980-1985. The Lanne et al. and the Zivot
Andrews tests provided different structural breaks. The Zivot and Andrews test provided
different breaks for constant and constant and trend versions of the test, while the Lanne et
al. provided the same break for the alternative versions.

Cointegration tests revealed the existence of a long run relationship in Okun’s Law,
providing the sufficient conditions for establishing the long run relationship. The long run
version of Okun’s Law includes alternatively either no structural breaks, either breaks of the
GDP and the unemployment rate individually or jointly.

All countries under investigation provided evidence of a long run relationship. There are
countries results providing many alternative specification of the potential long run
relationship, while others provide limited alternatives. Some cointegration tests provided
more frequently cointegration relationships than other. The Zivot and Andrews the Lanne et
al. unit root tests with structural break provided in equally valid structural breaks providing
cointegration.

The long run models were being estimated by a bivariate VECM model. For all countries,
long run models were estimated with and without the presence of structural breaks. The
magnitude as well as the sign of the long-run Okun’s Coefficient, was affected by the
existence of structural breaks and a linear trend.

For the selection of the most representative long-run Okun Coefficient for each country,
due to the existence of alternative models, the best performing long-run model was selected
according to three different criteria (maximum Log-Likehood, most Significant Long Run
Okun coefficient, and most jointly significant speed of adjustment vector).Regardless of the
criterion of the model selection, the Okun coefficient was estimated with a negative sign, for
the majority of countries, implying that high unemployment rates decelerates the long run
growth of an economy. The long run estimates vary between -1% and -4%.The Impulse
Responses, provided the conclusion that a unit shock increase in the growth rate can
decrease the unemployment rate, with adjustment in a new unemployment rate occurring
between four and seven quarters.

The short run analysis framework used four alternative estimation methodologies (VECM,
OLS, quantile regression, GARCH), for the first differences version of the Okun’s Law
model. Regardless, of the estimation method, a general conclusion is that the short-run
Okun’s Coefficient is negative in the long run, with values around -1% for the majority of
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countries. The short-run estimates for the benchmark case of the United States are -2% up
to -2.5%.For all estimation methods, two alternative versions of the Okun’s Law equation
were tested (Contemporaneous and Hysteretic). The Hysteretic version outperformed in all
methodologies, implying that there is a dynamic relationship, between unemployment rate
change and growth. Unemployment rate changes are affected by past changes of the GDP as
well.

The OLS and the quantile regression estimations provided similar results as in the previous
short-run analysis. The quantile estimations provided smaller values of the Okun’s
coefficient estimates, than the OLS estimation. Furthermore, an inspection of the percentiles
distribution of the contemporaneous and the hysteresis coefficients shows that the Okun
coefficient values and significance changes between percentiles. This means that the Okun’s
unemployment rate changes react differently to different growth rates sizes. The ARCH
diagnostic test showed that there is heteroscedasticity in the Okun’s Law model.

The validity of the GARCH version of the Okun’s Law for all countries showed that
heteroscedasticity affects the consistency of the Okun’s coefficients. The GARCH models
performed better than the respective OLS versions. Nevertheless the coefficient estimates
provided smaller values. Furthermore, for the majority of the countries, the best performing
GARCH models are asymmetric. This implies that apart from asymmetry in the mean as
suggested in the literature, there is evidence of asymmetry in the conditional variance.
Moreover, the GARCH-in-mean coefficient is valid for most countries. This fact implies that
the Okun’s Law mean equation displays non-linearity. The uncertainty, when entering in the
mean equation improves the performance of the models. Finally, an inspection of the
conditional variance graphs shows that conditional variance increases in times of recession,
and the linear version of Okun’s Law loses its predictive ability.
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11. APPENDICES

Appendix A.

11.1 Literature Review Tables

Data
Numb Author Date Title . Time Methodology Results
er name Counties Span Source Frequency
Potential GNP: Its 1948 Q2 Three versions: 1.difference 1. Negative relationship between GNP and
1 Okun 1962 Measurement and [N 1960 Q 4_ BLS Quartetly version 2. gap version 3. dynamic unemployment rate. An increase in product by
Significance version 1% decreases unemployment by 3%
, 1947 Q1- .
There Are TWO O}(uﬁ s 1960 Q4 Hamada and 1.OLS with Difference Version of 1. Endogenous variables unemp.loyn?ent rate
Barreto Law Relationships Kurosaka(19 Annual ) . . and GDP 2. A system of equations is more
2 1993 Japan US US 1953- Okun's law 2.0LS with the inverse . . .
Howland Between Output and 84) Quarterly . . , appropriate to estimate the bilateral
1982 Difference Version of Okun's law : . .
Unemployment Japan Okun(1962) relationship between the two variables.
Ié‘iirasgzgi 1()ICjSA 3P ;irscllonﬁofn()fkintjs I;lawi.ti. 1. Unitroot tests don’t reject Hp, 2.0kuns
Prachown Okun's Law: Theotetical - troduction function w coefficient displays higer values(0.66). 3.Model
. . USA (GNP as output 1947 Q1- data and labor inputs and other factors that . . ’
3 y and 1993 | Foundations and Revised , Quarterly . . with additional factors perform better than
. . measure) 1986 Q2 Gordon’s ’ affect production(capacity . , .
Martin Hstimates I original Okun's Law equation. 4.The Okun
approach(19 utilization, weekly hours of labor . . .
84) et coefficient has risen substantially
USA(GNP as output
measure), 1948 Q1-
. . decomposition of 1988 .
¢ ¢ 1. GA f Okun’s Law. 2.
Cfliicmﬂ TSEI:;E;:}:EEM GNP and Q4,two GSt Izive(r)slics)r;% Cl) tunrsgi aw 1.Static OLS estimates similar to Okun's
4 Weber 1995 , proyment, unemployment rate sub- BLS Quarterly atie ® - OItegrating 2.Alternative models display smaller values of
Okun’s coefficient: a new . regression 3. Dynamic OLS , .
anbroach following samples 4 Blanchard method in VAR Okun’s coefficient.
pproac Perron(1989),Evans spit in ~lanchard method 1n
(1989a),Perron(1990) 1973 Q3
and Webber(1993)
G7 Countries (United 1. Cyclical components are 1. Correct sign and significance of cocfficient
. , for all countries 2.Canada and France show
States, Japan, extracted according to Harvey's . o
A cross-countty Germanv. France. the model 2. Stability assessment by structural changes 3. SUR estimates are similar
5 Moosa 1997 compatison of Okun’s ¥ ’ 1968-1995 OECD Annual ) o y to OLS , in average.4. Rolling estimates provide

coefficient

United Kingdom, Italy,
and
Canada)

testing for a single structural break
3. Rolling OLS estimation 4.SUR
estimation

a statistically valid parameter yet with variation.
Institutional differences in labor market
between countries
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Nu Author Data
mbe o Date Title . Time Frequen Methodology Results
name Counties Source ’
r Span cy
CSO 1. Beveridge-Nelson filter
, daFaba§e decomposition 2. Unit root testing 1. Unit roots on both variables 2. Single
Attfield Okun’s law, University (ADF) 3. Engle-Granger equation residual ADF no cointegration
cointegratio 1959- of Cointegration test 5. Johansen . .
6 and 1998 UK Annual . . 3. Johansen tests shows cointegration 4.
. n and gap 1994 Mancheste cointegration test 4. VECM . o
Silverstone . 2 .o . . Lower values in both estimations around
vatiables r estimation 5. Cointegrating . 5o
. minus2,25-2,5%
computer equation( Unemployment rate on
centre RHS)
1. Both versions of Okun’s Law 1. Non stationarity in variables
2.HP filter-Beveridge-Nelson 2.Existence of structural breaks in some
decomposition for GAP variables | cases 3.0kun coefficient estimates similar
and the Kalman Filter based on the | in most countries for all types of models.
NAIRU framework.3.ADF unit 4 Exceptions Japan(12.6) and Italy (
Th root test and Zivot-Andrews unit both with Kalman filter) 5 HP and BN
robustiess 16 OECD 1955. root tests with structural breaks 4. | decompositions provide similar results. 6.
of Okun’s countries(Austria,Australia,Belgium,Canada,Denmark 1996 J ohgnsen ?md J ohansen and Badstence of corntegration 7'Vahd.
. Annual Juselius cointegration tests. 5. VECM models provide bilateral relation,
law: JFinland,France,Germany,Italy,the Norway, Sweden, (apart . . . . . .
7 Lee 2000 . . . OECD Quarterl | VECM estimations in annual data. with close estimates to single equation
evidence Switzerland, UK,US.)Real GDP as product variable from N . . . .
. . . y 6. VECM estimations as in Attfield | methods 8.Okun coefficient estimates in
from 1.USand UK in quarterly analysis(VECM) in post-war | German . o
OECD data 9 and Silverstone (1998) for US and quartetly data similar to Prachowny
ountries ' UK in quarterly data. 7. Structural (1995) 9. Strong support against stability
con stability testing according to apart from Austria and Canada 10.
Hansen and Juselius test (1995) 8. Asymmetries exist for most countries
Asymmettic testing in Gap model | apart from US and UK. Okun coefficient
9. Okun's difference equations is higher during contractions than
with structural breaks in VAR expansions.11. Existence of structural
setting. breaks lower Okun coefficient values
20 OECD countries (Australia,Austria,Belgium, 1. Okun 1 ith lation as 1. Existence of a non-linear relationship
The Okun Canada,Denmark,Finland, 1960 é d digon:x :;iablz (()Fil;gu:ina 2.Strong relation when unemployment
8 Viren 2001 | Law is non- France,Greece,Germany,Ireland, Iceland, Italy, 1097 OECD Annual opulation shocks). 2 Threshogl d rate is low and output is high. 3. weak
linear Japan,the Netherlands,Norway,Portugal, popu o relationship when unemployment rate is

Spain,Sweden,UK,US.)

error correction model

high
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mb name Date Title ) ‘ Freque Methodology Results
er Counties Time Span Source i
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7 OECD 1978 Q1-1998
Testing for countries (Aust Q3(Australia, 1. Unit root tests, 2.Assymetric testing Sichel (1993)
Harris Soe ralia, Canada, Japan, Germany OECD 3.Detrending according to Speight and Mc Millan . o . .
asymmetry in § 1. Non stationarity in variables 2.Existence of asymmetry
9 and 2001 Olun's law: A Germany, UK) New Quarter approach (1998) 4. Kalman Filter 5. Engle-granger 3 Symmetric cointeoration 4. Asymmetric cointeoration with -
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one crossTcountry Zealand, the Q4(Canada, USA) Statistics autoregressive (T'AR) model-Enders and Siklos (1999) 7. apart from Canada
comparison UK and the 1978 Q1-1999 Dynamic OLS
US) Q1(New Zealand)
1. Reaction of unemployment change to changes of GDP differs
significantly among countries. 2. Regime switching structural
15 OECD breaks cannot be detected within Okun relationship. 3.Changes
countries (Swit in Okun’s law were obtained for Switzerland, Germany,
zetland,Germ Denmark, Finland, France, Great
any, Denmark, 1. Bayesian Methods and Kalman filtering (OLS). 2. First | Britain, Japan, the Nethetlands, Norway and Sweden 4. Austria,
An analysis on the Finland, difference version of Okun’s Law (OLS). 3.Break change Belgium, Canada, Italy and the USA infer a stable Okun
S o France, Great 1960-1999 (all control with Chow test 4. Employment on changes of relationship. 5.Labour demand and supply functions of GDP
ogner structural stability Britai . . R \ . .
10 and 2002 of Okun’s law: 2 ritain, Japan, countries) Annual OECD GDP (supply version of Okun's law(OLS)) 5. VLabor growth provide evidence of lal?ou? supply changes to affeFt
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’ ’ Netherlands, Germany law(OLS))  6.employment on OECD employment | demand side. 7. Labour force effects on Okun’s Law stability are
study Norway, protection index 7. employment on lags of unemployment | limited. 8. Regression of employment on OECD employment
Sweden. Austri rate (hysteresis) protection index and lags of unemployment rates provide a
a, Belgium, negative correlation. This implies that countries with highly
Canada, Italy , protected market exhibit low reaction of unemployment to GDP
USA) variations, due to labour hoarding, while persistence of
unemployment rate (hysteresis effect) is stronger for these
countries.
1. Regime depended Okun’s Law using cyclical
components 2. Use of HP filter and bivariate structural 1. Existence of a non-linear relationship between cyclical
1 Cuares 2003 Okun’s law Us 1965 Q1-1999 Q1 OECD Quarter | time series to isolate the cyclical component of time series components 2. Existence of a regime-depended Okun's
ma ) revisited IFS-IMF ly of variables. 3.Estimation of a. linear model, 4.Estimation parameter with high significant absolute value for recessions
of threshold parameter, 5.linearity testing 6.Estimation than expansions.
for the piecewise linear model
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Appendix B.

11.2 Unit root results

11.2.1 Linear Unit root test results

LINEAR UNIT ROOT TESTS
COUNTRY AUSTRALIA CANADA FINLAND

TEST | TYPE OF TEST
VARIABLE | LGDP UR DLGDP DUR LGDP | UR | DLGDP DUR | LGDP | UR | DLGDP DUR
STAT -1.40 2,05 140500k 7R | 326%F 214 961RR 780 | 111 226 -A4lREE 4 4Qwk

CONSTANT
P-VALUE | 058 0.26 0.00 0.00 0.02 0.22 0.00 0.00 070 018 0.00 0.00
STAT 3.0 1.65 4340k 7 Fx 2.47 238 10220k 778k | 200 218 44DRRE 443k

ADF | CONS+TREND
P-VALUE | o011 0.76 0.00 0.00 0.34 0.38 0.00 0.00 016 049 0.00 0.00
NONE STAT 1037 0.42 368k 7 T 6.43 053 -353eek 7@k | 256 070 3.5k 447k
P-VALUE | 1.00 0.53 0.00 0.00 1.00 0.48 0.00 0.00 099 041 0.00 0.00
STAT 1.49 1.92 14250 7036k | 376R 197 95GRRk T80 | 049 212 -048kek g 3Gwkk

CONSTANT
P-VALUE | 053 0.32 0.00 0.00 0.00 0.29 0.00 0.00 088 023 0.00 0.00
STAT 3,02 151 143400 AT | 276 220 -1022%%F 7780 | L1993 192 (04550 LGAGRH

PP | CONS+TREND
P-VALUE | 012 0.82 0.00 0.00 0.21 0.48 0.00 0.00 062 063 0.00 0.00
NONE STAT 11.08 -0.36 Q7 (e 8.67 052 5900k 7828 | 412 -051 -8.01 _6.36%%*
P-VALUE | 1.00 0.55 0.00 0.00 1.00 0.48 0.00 0.00 100 049 0.00 0.00
brGLs | CONSTANT STAT 2.58 20,93 13,550 6@ 3.41 20406 2040 7506 | 096 o123 283k 441wk
CONS+TREND STAT 1.68 135 3640 703 | 026 204 7O1REE 775kek | D08k 108 3620k 445k
pss | CONSTANT STAT 3.86 0.48% 0.19 0.22 09656 048  (.838%x* 0.06 | 9.25% 048 007 0.12
CONS+TREND STAT 009 299k 0.10 0.03 0.16%+ 0.40 0.10 007 | 205% 294 0.07 0.05
RS CONSTANT STAT 255720  182%%k  ()39%k 0.46 249837  3.11% 1400 037F | 32956 1257 1.89 0,555+
CONS+TREND STAT 1935 2484k 1,07k 1.67 10953  10.94 1.66%%* 1279 | 1214 1578 449 2,035+

*

10% Level of significance

*ok

5% Level of significance

*okok

1% Level of significance

Table 11-1 Unit Root tests in levels and first differences for GDP and Unemployment for Australia, Canada and Finland.
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LINEAR UNIT ROOT TESTS

COUNTRY FRANCE ITALY JAPAN
TEST | TYPE OF TEST
VARIABLE | LGDP | UR | DLGDP | DUR | LGDP | UR | DLGDP DUR LGDP | UR | DLGDP | DUR
STAT 2,76 165 TAQRE 6A2R< | 221 o138 -627F 105900k | 40685 121 -8.85Fek 738k
CONSTANT
P-VALUE 0.07 0.45 0.00 0.00 020 058 0.00 0.00 0.00 0.66 0.00 0.00
\pp | CONSHTREN STAT 601 154 563 GARRSE | 056 304 672k L1077k -0.85 169 998k 735wk
D P-VALUE 0.00 0.81 0.00 0.00 097 012 0.00 0.00 0.96 0.74 0.00 0.00
NONE STAT 5.43 050 4570 _630%< | 288 003 -530%ek 10,645k 3.72 0.68  -3.50%k 700k
P-VALUE 1.00 0.82 0.00 0.00 099  0.69 0.00 0.00 0.99 0.86 0.00 0.00
STAT 400%FF 163 -1438%%F 640 | 221 o138 -626%k 105906k | 3708k 117 884%k 735wk
CONSTANT
P-VALUE 0.00 0.46 0.00 0.00 020 058 0.00 0.00 0.00 0.68 0.00 0.00
op | CONSTIREN STAT 312 135 155500k 649k | 028 305 -GT2RRE L1077k -0.90 178 998wk 733k
D P-VALUE 0.10 0.87 0.00 0.00 099 012 0.00 0.00 0.95 0.70 0.00 0.00
NONE STAT 9.16 0.67 10399  _629% | 335 003  -525%k 10,64k 401 0.83  TATERR 725k
P-VALUE 1.00 0.86 0.00 0.00 099  0.69 0.00 0.00 1.00 0.88 0.00 0.00
DFG | CONSTANT STAT 1.96 004 287 633 | 091 076 -6.18%* 1.65% 0.55 016 3A20k 731k
IS | CONS+TREND STAT -0.60 143 -6A46F 652 | 070 092 -6.A40R 4,395k 015 73 32 7. 06%
wps | CONSTANT STAT 0.63%F  0.67% 1567+ 019 | 077% 041 0.44* 0.58% 04645 1.0205F .99k 0.08
CONS+TREND STAT 014155 1042  0.154%* 006 | 9139  (.12% 0.06 0,20 31645 3708 0.07 0.08
i | CONSTANT STAT 246170 63.68  1I7Fc 048 | 35650 2747  0.56% 1,915 66325 3640  0.689% .95k
CONS+TREND STAT 169.83 2505 1583 1630+ | 4258 7989  2.00%k 2,46+ 12915 1355 23560k D 0gwkk

*

10% Level of significance

Fok

5% Level of significance

kkok

1% Level of significance

Table 11-2 Unit root tests in levels and first differences for GDP and Unemployment rate in levels and first differences for

France, Italy and Japan.
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LINEAR UNIT ROOT TESTS

COUNTRY NORWAY SWITZERLAND TATWAN
TEST | TYPE OF TEST
VARIABLE | LGDP \ UR \ DLGDP DUR LGDP \ UR \ DLGDP | DUR LGDP UR DLGDP DUR
STAT 144 175 -14.99%xk _6.05%%F 017 186 301Rk 405wk | 313k 166 BTIIRRE 6 19Rkk
CONSTANT
P-VALUE | 056 0.39 0.00 0.00 0.93 0.34 0.00 0.00 0.02 0.44 0.01 0.00
STAT 031 <153 -15117R 606 2,80 272 B39 4260 | 056 287 686G 616k
ADF | CONS+TREND
P-VALUE | 098 0.81 0.00 0.00 0.19 0.22 0.01 0.00 0.97 017 0.00 0.00
NONE STAT 610 -0.01 D54 6066+ 2.84 031 2608k 4208k | 317 018 145 6,185k
P-VALUE | 1.00 0.68 0.01 0.00 0.99 0.57 0.01 0.00 0.99 0.61 0.13 0.00
STAT 143 182 14998k 1038w 026 144 578k G50Rek | 238 129 18.01%% 61950k
CONSTANT
P-VALUE | 056 0.36 0.00 0.00 0.92 0.55 0.00 0.00 0.14 0.63 0.00 0.00
STAT 079 162 15128k _10.42% 243 2025 576 A9 | 211 251 18228 6167
PP | CONS+TREND
P-VALUE | 096 0.77 0.00 0.00 0.36 0.45 0.00 0.00 0.53 031 0.00 0.00
NONE STAT 6.21 006 12000k _10.30%%k 466 012 -431% 6380 | 908 000  -1553F%  _6.180%k*
P.VALUE | 1.00 0.65 0.00 0.00 1.00 0.72 0.00 0.00 1.00 0.68 0.00 0.00
DFG | CONSTANT STAT 205 078 -0.86 5 D4Rk 154 079 3068 410k 1.11 131 097 4.93Hkk
LS CONS+TREND STAT 078 <124 -13.62%k 56756k | 283 278%  350kek  _401R6k | (048 261 258 5805k
wpss | CONSTANT STAT 20455 026 0.28 018 06.07F%F  078%k% 004 005 | 1.012%%  1.038%%  (.565% 0.06
CONS+TREND STAT 206+ .25k 0.12% 0.08 1368k 083 004 0.04 0156%  0219%+ 006 0.05
LR CONSTANT STAT 84319  17.14 0,667 0,545+ 37464 2752 0.86F  0.628%* | 1932.40 9.81 0.554%k%  ().850%%k
CONS+TREND STAT 2069 2562 1,975 1,555k 7.58 858 242k 22550k | 2346 1000 1.89%kk 207wk

10% Level of significance

Fok

5% Level of significance

sokok

1% Level of significance

Table 11-3 Unit root tests in levels and first differences for GDP and Unemployment rate for Norway, Switzerland and Taiwan
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LINEAR UNIT ROOT TESTS

COUNTRY HONG KONG AUSTRIA NEW ZEALAND
TEST | TYPE OF TEST
VARIABLE | LGDP | UR | DLGDP | DUR LGDP UR |DLGDP| DUR | LGDP | UR | DLGDP DUR
STAT 2,07 200 431 631Re | 071 246 4045 11599 | 008 214 -BOlGEEE 352k
CONSTANT
P-VALUE 0.25 0.29 0.00 0.00 0.83 0.13 0.00 0.00 0.94 0.22 0.00 0.01
STAT 2.03 215 6145 630 285 337F 401RF 1153 | 171 314 8,87k 3500
ADF | CONS+TREND
P-VALUE 0.57 0.51 0.00 0.00 0.18 0.07 0.01 0.00 0.74 0.10 0.00 0.04
ONE STAT 444 085  -2.39% 6.34 3.59 004 -1.69% 11647 | 587 -0.40 6915 3530k
P-VALUE 1.00 0.34 0.02 0.00 0.99 0.66 0.08 0.00 1.00 0.53 0.00 0.00
STAT -1.08 183 11128 636 1.54 226 3956 _1159%k | 008 1.59 BO1FRE 7.006%%*
CONSTANT
P-VALUE 0.71 0.36 0.00 0.00 0.50 0.18 0.00 0.00 0.94 0.48 0.00 0.00
STAT 445F 200 -11.09%% 635 271 3056 388%F 1153k | 176 237 B8TRRE 7,021k
PP | CONS+TREND
P-VALUE 0.00 0.60 0.00 0.00 0.23 0.08 0.01 0.00 0.71 0.39 0.00 0.00
NONE STAT 1.98 079 1073 639 5.47 0.04 2830 11645 | 567 -0.09 6.84%FE 7,024k
P-VALUE 0.98 0.37 0.00 0.00 1.00 0.69 0.01 0.00 1.00 0.65 0.00 0.00
brGLs | CONSTANT STAT 138 -1.951% 029  -6190%* | 156 2156 122 1131 | 226 -1.631%  -B.861FFE 354k
CONS+TREND STAT 123 216 176 6289 | 176 3340 231 -1143% | 125 192 -8.949%%k 355
psg | CONSTANT STAT 0599%%  0481% 0.2 0.08 172006 039% 0.14 0.04 | 72885k  ()543%* 0.21 0.23
CONS+TREND STAT 0.163%  1.853%+ (.01 0.07 0,235 0.04 0.05 0.04 | 0258 02788 0203 0,202+
RS CONSTANT STAT 055054  3.860%  1.057%% 05500 | 63890 4.08* 4105 0.62% | 57620  11.41 0,523 0,652
CONS+TREND STAT 19964 1128 198 19964+ | 1430 5625 655 2100 | 3030 3506 1,915 2.417#5

*

10% Level of significance

Fok

5% Level of significance

kkk

1% Level of significance

Table 11-4 Unit root tests for in levels and first differences for GDP and Unemployment rate for Hong Kong Austria and New

Zealand
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LINEAR UNIT ROOT TESTS

COUNTRY SINGAPORE UNITED KINGDOM USA

TEST | TYPE OF TEST
VARIABLE | LGDP | UR |DLGDP| DUR | LGDP | UR | DLGDP | DUR | LGDP | UR | DLGDP DUR
STAT 189 363 881  -10.62%F | 078 250  -493FFk 35076 | 156 3636 T6TRE 6Ok

CONSTANT
P-VALUE | 033 0.01 0.00 0.00 081 0.1 0.00 0.01 0.50 0.01 0.00 0.00
\pp | CONS+TREN STAT 205  3619% 898 10704 | 254 250 -4945%  3519%k | 147 3756 10568k _6.97Rk
D P-VALUE | 045 0.03 0.00 0.00 030 032 0.00 0.04 0.83 0.02 0.00 0.00
ONE STAT 7.84 2200 269 1058 | 308  -0.61 3749k 35168 | 508 043 -521EeE 6 Ogwk
P-VALUE | 1.00 0.02 0.01 0.00 099 045 0.00 0.00 1.00 0.52 0.00 0.00
STAT 184 3.63% 881  -10.62% | -1.00  -1.98 -10.728%k  _4338%kx | 167 248 10340k 7 34k

CONSTANT
P-VALUE | 035 0.01 0.00 0.00 075 029 0.00 0.00 0.44 0.12 0.00 0.00
bp | CONSTIREN STAT 220 3616 -897 10704 | 153  -1.95 10728k 4356k | 120 261 -1048%k 7 33wk
D P-VALUE | 043 0.03 0.00 0.00 081 062 0.00 0.00 0.90 0.27 0.00 0.00
NONE STAT 7.40 203 603 1058 | 506 020 -84T5FeE 4350k | 844 013 JT0TRRE 733wk
P-VALUE | 1.00 0.02 0.00 0.00 100 061 0.00 0.00 1.00 0.63 0.00 0.00
DEGL | CONSTANT STAT 138 056 -8.83F% 3367 | 156 -1.60 -3A427¢  2.67Fk | 292 20DRk  50Fkkk 5 )0k
S CONS+TREND STAT 1.20 144 BOTREE 10239 | 263 207  -A55Fk 334%F | 149 370 T20RE 645
psg | CONSTANT STAT 1.59%% .09 0.30 028 | 3840 218 0.14 0.13 29186 (475 0.26 0.05
CONS+TREND STAT 0.127* 0.09 0.06 0.158% | 0.51%+ 217 0.11 0.08 | 13488 (3604 0.04 0.04
RS CONSTANT STAT 111508 3337 0500 0745+ | 75190 1098 05094  1.854% | 1699.81  3.82% 05160+  (.61%
CONS+TREND STAT 33.88 3018 183t 19604 | 1350 2205  130%%  367F | 1877 6.57%  1.053%k ] 38w

10% Level of significance

%k

5% Level of significance

kkok

1% Level of significance

Table 11-5 Unit root tests in levels and first differences for GDP and Unemployment rate for Singapore, United Kingdom and
United States of America
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11.2.2  Unit Root tests with structural break results

The results of the unit root tests with structural breaks are presented in the following tables;

UNIT ROOT TESTS WITH ONE STRUCTURAL BREAK

COUNTRY AUSTRALIA CANADA FINLAND
TEST TYPE VARIABLE | LGDP | UR [ DLGDP | DUR ILGDP [ UR | DLGDP | DUR LGDP [ UR | DLGDP [ DUR
INTERCEPT STAT -4.17 -3.13 752wk 6 ] 4 -3.65 411 S10.67x 838wk 429 -6.88%k -5.02%% -4.49
DATE 1997 Q2 1974Q3  1983Q3  1993Q1 1971 Q2 1997Q1 1993 Q1 1983Q1 | 1990Q2 1990 Q4  1993Q3  1995Q1
- REND STAT -3.67 -3.97 7A45RR 5 g6 -2.98 4.4 -10.37%% N/A 3.04 -3.94 44T -3.46
DATE 1983Q2  1991Q3  1974Q3  1974Q4 1973 Q2 1982Q4 1981 Q4 N/A 1994Q2  1995Q4  1991Q2 1991 Q4
. . STAT -4.04 -4.04 SBRE 6160 -3.35 -5.02% 10.68%x  -8.59%0x -4.31 -6.9%x -5.02% -4.54
INTERCEPT#TREND DATE 1997 Q2 1990Q3  1983Q3  1983Q3 1971 Q2 1981Q3 1983 Q1 1983Q1 1990Q2 1990 Q4 1993Q3 1991 Q4
INTERCEPT STAT 12415 22639 6740 50681 | (-3.0824%) 2206 -5.5255%%  _G18%x | -1.0056 221 -4.01%0% 341
) } DATE 1975Q4  1975Q4  1974Q2 1982 Q4 1972 Q1 1993Q1 1972Q1  2009Q1 | 1980Q3  1995Q2  2009Q1 1995 Q3
LANNE-SAIKKONNEN o , STAT 2077 20229  -5.1551 -5.1862 -0.7865 21808 -5.703%x  _577%kx 293 -2.18 3410 -3.38%
INTERCEPT+TREND DATE 1975Q4  1975Q4  1974Q2  1982Q4 | 1972Q1 1993Q1 1972Q1  2009Q1 | 1980Q3  1995Q2 2009 Q1 1995 Q3

10% Level of significance

|**

5% Level of significance

‘ Sokok

1% Level of significance

Table 11-6 Unit root tests with structural breaks in levels and first differences for GDP and Unemployment rate for Australia,
Canada and Finland

UNIT ROOT TESTS WITH ONE STRUCTURAL BREAK

COUNTRY FRANCE ITALY JAPAN
TEST TYPE VARIABLE | LGDP \ UR | DLGDP | DUR | 1LGDP | UR | DIGDP | DUR | LGDP | UR | DLGDP | DUR
NTERCEPT STAT 328 356 5817+ 6107+ | 151 408 554t 6967 | 288 347 6350 787
’ DATE | 1975Q3 1999Q2 1997 Q1 1994 Q2 | 2006 Q3 1994 Q4 1993 Q4 1987 Q4 | 1987Q2 1997 Q3  1991Q3 2002 QI
" REND STAT 33 336 50 5000k | 219 253 N/A  698%* | 398 25 10010 747ex
DATE | 2004Q3  1985Q4 2003Q4 2000 Q4 | 2002Q2 2006Q3  N/A  2006Q2 | 1990 Q4 2002Q3 1998 Q2 1998 Q3
N TERCEPTATREND STAT 33 352 6147 6267 | 219 084 5607k Tole | 413 354 6560 7,04k
- DATE | 2004Q3 1983Q3 1985Q1 1998 Q4 | 2000Q3 2006 Q1 1990 Q1 1993 Q2 | 1989 Q3 1997Q3 1990 Q4 2003 Q3
NTERCEPT STAT 236 .92 4209+ 4620 | 2,04 12 4125 330 | 3.066% 1247 42565 3413
-1.1C -1. -4, -4, -1.0. -U. -4, -4, -U. -1. -4.7030 -4,
3 PT+ m)
INTERCEPT+TREND |37 1969 Q1 2006 Q4 1974 Q4 2007 Q1 | 2009Q1 1992Q3 2009 Q1 1992 Q4 | 2009Q1 2005Q4 2009 Q1 2009 Q2

10% Level of significance

Hok

5% Level of significance

ook

1% Level of significance

Table 11-7 Unit root tests with structural breaks in levels and first differences for GDP and Unemployment rate for France Italy
and Japan
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UNIT ROOT TESTS WITH ONE STRUCTURAL BREAK

COUNTRY NORWAY SWITZERLAND TAIWAN
TEST TYPE VARIABLE LGDP | UR | DILGDP | DUR LGDP [ UR | DLGDP | DUR LGDP | UR | DLGDP DUR
INTERCEPT STAT -2.507 -4.003 54T -6.A3FHH -3.13 -5.05% -4.61% -4.64% -3.13 -4.24 -6.66%%F -6AGFHH
- DATE 1993 Q2 1988 Q2 1992 Q1 1993 Q4 1993 Q3 1992 Q1 1990 Q2 1993 Q4 1985 Q4 1985 Q4 1995 Q4 2002 Q1
N TREND STAT 2.304 -3.14 -5.218%k -6.12%%% -2.61 -3.71 NA -4.32% -6.75%%% 342 -6.56%% -6.25%%F
Z - DATE 2001 Q4 1991 Q2 1995 Q4 2005 Q3 1987 Q4 1996 Q2 NA 1991 Q2 1996 Q1 1991 Q2 1986 Q4 2001 Q2
INTERCEPT STAT -3.094 -4.207 -5.65%k+ 64Tk -4.26 -5.02% -5.28% -4.76 ~6.658%¢ -4.46 6.67%HK NA
+TREND DATE 1993 Q3 1988 Q2 1993 Q2 1993 Q4 1992 Q1 1991 Q1 1990 Q2 1993 Q4 1996 Q2 1985 Q4 1995 Q1 NA
. STAT -1.484 -2.098 -6.53%¢ -4.58%0 -0.26 -1.888 -5.16%0 B4 -1.734 -1.848 -14.58%% -5.207%*
éﬁg{% INTERCEPT DATE 1979 Q2 1982 Q3 1979 Q3 1982 Q4 1989 Q1 2010Q2 1989 Q2 2010 Q2 2003 Q4 1985 Q3 2007 Q1 1985 Q3
NNEN | INTERCEPT STAT -1.203 -1.876 -6.229%% 458w -3.03% 2,832+ 4,80+ -3.40%¢ -1.3507 -2.5105 -14.69% -5.161%k
+TREND DATE 1979 Q2 1982 Q3 1979 Q3 1982 Q4 1989 Q1 2010Q2 1989 Q2 2010 Q2 2009 Q1 1985 Q3 2007 Q1 1985 Q3
* 10% Level of significance | o 5% Level of significance | ok 1% Level of significance
Table 11-8 Unit root tests with structural breaks in levels and first differences for GDP and Unemployment rate for Norway
,Switzerland and Taiwan
UNIT ROOT TESTS WITH ONE STRUCTURAL BREAK
COUNTRY HONG KONG AUSTRIA NEW ZEALAND
TEST TYPE VARIABLE | LGDP [ UR DLGDP | DUR LGDP | UR [DLGDP| DUR LGDP | UR DLGDP | DUR
INTERCEPT STAT 4.81% -4.03 S5.22%KK G 5]k 421 374 293 11,75k -2.56 -3.81 S10.3%E 5 44%0x
DATE 1997 Q4 1998 Q1  2003Q3  2003Q3 | 1997 Q2 2006 Q3 2007 Q2  2005Q3 | 2007 Q3 2007 Q3 1993Q1 1991 Q4
TREND STAT 457 273 4.86%k 587FRk | 415% -3.59 -4.04 N/A 272 403 9.50%k -3.58
Z-A DATE 1991 Q1  2004Q2 1998 Q2 1998 Q4 | 2007 Q1 2005Q3 1999 Q3 N/A 2007 Q1 2006 Q4 1994 Q2 1993 Q4
STAT -5.61%%k -3.98 -5.23%* -6.50%xk 43 -4.16 -3.33 -11.82%%+ 2,52 -4.04 S10.3%wE 5 440
INTERCEPT+TREND
DATE 1997 Q4 1998 Q1  2003Q3  2003Q4 | 2006 Q3 2003Q4 1994Q3  1993Q3 | 2002Q3 2006Q2 1993Q1 1991 Q4
STAT -1.86 -1.909  -14.10% (43106 -1.34 -2.35 3.34%k 526k -0.115 2139 485k 3143%k
INTERCEPT
LANNE- DATE 2009 Q1 1983 Q3 1998 Q1 1983 Q3 | 1993 Q1 1996 Q1 1994 Q1 1993 Q2 | 1989 Q3 2010Q1 1989 Q3 2010 Q1
SAIKKONNEN STAT S1553  -1.877 <1123 422 | 174 307FF 3250 525 | 12578 1,655 488 3096
INTERCEPT+TREND
DATE 2009 Q1 1983 Q3 1998 Q1 1983 Q3 | 1993 Q1 1996 Q1 1994 Q1 1993 Q2 1989 Q3 2010 Q1 1989Q3 2010 Q1
* 10% Level of significance *x 5% Level of significance ok 1% Level of significance

Austria and New Zealand
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UNIT ROOT TESTS WITH ONE STRUCTURAL BREAK

COUNTRY SINGAPORE UNITED KINGDOM USA

TEST TYPE VARIABLE | LGDP | UR [DLGDP| DUR | LGDP | UR |DLGDP|[ DUR | LGDP | UR | DLGDP | DUR
INTERCEPT STAT -3.59 “465% <653 11.68%%F | 332 452 50280 5090 | -2.69 436 802k 779wk

DATE | 2000 Q4 1998 Q1 2003 Q3 2003 Q4 | 1979Q3 1979Q3 1982Q2 1984Q3 | 1964 Q1 1986 Q3 1983 Q1 1983 Q1

- TREND STAT -3.49 38 6090 11380 | 294 422% 507 46T | 324 -3.99 N/A 74T
DATE | 1994Q4 2005Q1 2001Q3 1991Q1 | 1980 Q2 1983 Q1 2004Q1 1997 Q2 | 1967 Q4 2002Q4  N/A 1998 Q3

STAT 419 418 -651% 11607 | 325 482% 5120 516" | -3.23 452 83070 7.82%x

INTERCEPTHIREND ™"50TE | 1997Q4 2001 Q2 1997Q3 2003 Q4 | 1979Q3  1980Q1  1981Q3  1983Q1 | 1965Q1 1995Q3 1966 Q2 1983 Ql

STAT 184 37800 42000 55000 | _0.857 243 46200 3697 | (15 2,996 6840k T4]we

Lé\ANIEE'ON INTERCEPT DATE | 2010 Q2 2000Q2 2008 Q1 2000Q3 | 1979.Q2 2003 Q2 1979Q2 1992Q4 | 1970 Q4 1982Q4 1958Q1  1975Ql
NEN INTERCEPT+TREND STAT -1.69 119 438 5490k | 1834 -1.96  -438%F (3540 | 2009 -279%  -6.89%%F  -7.0001%
DATE | 2010 Q2 2000Q2 2008 Q1 2000Q3 | 1979 Q2 2003 Q2 1979Q2 1992Q4 | 1970 Q4 1982Q4 1958 Q1  1975Ql

*

10% Level of significance

%%k

5% Level of significance

kokok

1% Level of significance

Table 11-10 Unit root tests with structural breaks in levels and first differences for GDP and Unemployment rate for Singapore,
United Kingdom and the United States

Page

79




11.2.3 Non-linear Unit Root tests results

The results of the non-linear unit-root tests are displayed in the following Tables;

NON LINEAR UNIT ROOT TESTS

COUNTRY AUSTRALIA CANADA FINLAND FRANCE ITALY
TEST VARIABLE VARIABLE LGDP | UR LGDP | UR LGDP | UR LGDP [ UR LGDP | UR
INITIAL STAT 10,27+ 1.2 6.24%5% -1.49 2.47%% -1.602 3.55%k% -0.36 2,86k -0.37
P-VALUE 0 02 0 0.13 0.014 0.111 0.0005 0.71 0.005 0.71
KAPETANIOS.SHIN DEMEANED STAT -0.56 -1.96%% 1.3 2,77k -1.59 -2.603%* -1.75% -1.34 2.01%* 11
P-VALUE 0.57 0.05 0.19 0.006 0.112 0.0102 0.081 0.17 0.046 0.27
DETREND STAT -0.28 -1.88% -0.39 -3.38 5k 0.407 -2.350%% -1.08 1,98+ -0.017 -1.05
P-VALUE 0.77 0.06 0.69 0.0009 0.68 0.019 0.28 0.04 0.98 0.29
INITIAL STAT 15.16% 1.46 27 4+ 3,607 4.019%% 2.361% 11,36+ 3,63 6,874 125
P-VALUE 0 0.23 0 0.02 0.02 0.098 0 0.028 0.001 0.28
STAT 2,82 1.94 2.29 4,35 1.546 4,07 3.18%* 1.53 2.048 0.82
SOLLIS DE-MEAN P-VALUE 0.062 0.14 0.103 0.014 0.21 0.019 0.043 0.21 0.13 0.44
STAT 0.11 2.57* 0.089 6,014+ 0.356 2.82% 0.61 2.16 0.027 0.55
DE-TREND P-VALUE 0.88 0.07 0.9146 0.002 0.7 0.062 0.54 0.11 0.97 0.57
Table 11-11 Non-linear unit root tests in levels for GDP and Unemployment rate for Australia, Canada, Finland, France, and
Italy
NON LINEAR UNIT ROOT TESTS
COUNTRY JAPAN NORWAY SWITZERLAND TAIWAN HONG KONG
TEST VARIABLE VARIABLE LGDP | UR LGDP [ UR LGDP | UR LGDP | UR LGDP | UR
INITIAL STAT 2.03% -0.254 606+ -0.59 2,843k -1.53 2.763%%% 1211 4.205%% -1.5428
P-VALUE 0.043 0.79 0 0.55 0.005 0.12 0.006 0.227 0.0001 0.1256
KAPETANIOS- DEMEANED STAT -1.543 -2.02%8% -0.487 -1.443 -0.43 -2.705%x -0.159 2.216% -1.193 -1.831%
SHIN P-VALUE 0.125 0.044 0.626 0.15 0.66 0.007 0.87 0.0284 0.23 0.069
STAT -0.21 -1.29 -0.621 -1.007 -0.192 2,624 -0.304 -3.7245% 0.291 -2.045%*
DE-TREND .
P-VALUE 0.82 0.19 0.53 0.31 0.84 0.009 0.76 0.0003 0.77 0.026
INTTIAL STAT 23,190k 4,321 20.02%% 0.388 4,037 11.043%%% 9,455k 2.771% 12,480 1.325
P-VALUE 0 0.015 0 0.67 0.02 0 0.0002 0.066 0 0.269
o STAT 221 2.05 0.13 1.459 0.35 6693+ 0.243 2.467* 4,444 1.773
SOLLIS DE-MEAN P-VALUE 0.11 0.132 0.87 0.23 0.7 0.001 0.78 0.088 0.014 0.174
STAT 0.139 1.284 0.416 0.507 0.033 5.204%4+ 0.052 8.213##* 0.145 2,659+
DE-TREND
P-VALUE 0.87 0.28 0.66 0.603 0.967 0.006 0.94 0.0004 0.8648 0.0743

Table 11-12 Non-linear unit root tests in levels for GDP and Unemployment rate for Japan, Norway, Switzerland, Taiwan and

Hong Kong
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NON LINEAR UNIT ROOT TESTS

UNITED
COUNTRY AUSTRIA NEW ZEALAND SINGAPORE KINGDOM USA
TEST VARIABLE VARIABLE | LGDP UR LGDP UR LGDP UR LGDP UR LGDP UR
INTTIAL STAT 3.29%k€  -0.68 5.867061 -1.350097 | 7.49%xx 3240k | 7.028%*%  -1.55719 | 6.38F*  -2.09%*
P-VALUE 0.001 0.49 0 0.1804 0 0.0016 0 0.1215 0 0.03
KAPETANIOS- STAT -0.7 -2.09%* | -0.542885 -2.095084 -1.25 -2.54%% -1.15 -2.00688 -1.05 -3.35%%k
SHIN DE-MEANED
P-VALUE 0.48 0.03 0.5886 0.039 0.21 0.012 0.25 0.0465 0.29 0.0009
DETREND STAT -0.74 =212+ | -0.242638 -1.508042 -0.105 -2.76%H -0.201 -1.75763 0.18 -4 120k
P-VALUE 0.45 0.03 0.8089 0.135 091 0.006 0.84 0.0808 0.85 0.0001
INTTIAL STAT 6.72%F€  2.68* 17.07#% 2.05 34.22%%k - 531kk | 2571908  2.010949 | 22.74 6.15%+¢
P-VALUE 0.002 0.07 0 0.134 0 0.006 0 0.1374 0 0.002
STAT 0.58 2.57* 1.97 2.17 1.21 7.32%4K 2.27587 2.34291 1.96 5,751k
SOLLIS DE-MEAN P-VALUE 0.55 0.081 0.144 0.1191 0.30%* 0.001 0.1062 0.0995 0.14 0.003
DE-TREND STAT 0.48 2.24 0.112 1.32 0.025 7.58*%k 1 0.022897  2.322521 0.03 10.10%%*
P-VALUE 0.61 0.11 0.89 0.272 0.97 0.0009 0.9774 0.1015 0.97 0.0001

Table 11-13 Non-linear unit root tests in levels for GDP and Unemployment rate for Austria, New Zealand, Singapore, United

Kingdom and the United States of America
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Appendix C.

11.3 Long-Run analysis results

11.3.1  Cointegration test results
The results of cointegration analysis are displayed in the following tables;

COINTEGRATION TESTS
INTERCEPT CO[SJ{NTR AUSTRALIA CANADA
TYPE OF TEST S
BOrTE TREND AN IR P- BREAK IR P- BREAK
STAT VALUE DATE STAT VALUE DATE
Skksk kkk
INTERCEPT 0 108.04 0 N/A 117.19 0.000 N/A
WITHOUT STRUCTURAL 1 4 0.42 7.030 0.128
BREAKS 0 32.92 0.0045 42.6%rk 0.000
INTERCEPT+ N/A N/A
TREND 1 5.18 0.578 14.12%* 0.025
L.GDP 0 40.8%** 0.001 119.69*** 0.000
X INTERCEPT 1997 Q2 1971 Q2
BREAK 1 11.1 0.155 Q 10.350 0.105 Q
UR INTERCEPT 0 34,71 %k 0.0092 197403 131.9%4% 0.000 1997 O1
BREAK 1 6.54 0.5702 Q 19. 1%k 0.003 Q
ok skokok
WITH Bi%T\;{s INTERCEPT 0 42.23 0.012 1997 Q2 133.43 0.000 1971 Q2
STRUCTURAL £ 1 12.22 0.32 1974 Q3 19.52%* 0.014 1997 Q1
BREAKS(ZA- LGDP INTERCEPT+ 0. 40.8%** 0.001 43.42%%% 0.000
BREARS | BREAK | TREND 1 i1 | o015 | 7Y [Thss | o0s 171z
UR INTERCEPT+ 0 33,73%kx 0.009 46,62+ 0.000
1990 Q3 1981Q3
BREAK TREND 1 5.36 0.664 Q 16.29%* 0.019 Q
BOTH INTERCEPT+ 0 40.46%* 0.02 1997 Q2 4651 0.004 1971Q2
BREAKS TREND 1 10.3 0.486 1990 Q3 17.14* 0.092 1981Q3
LGDP INTERCEPT 0 115.57*%* 0 1975 O4 117.99% 0.000 197201
BREAK ’ 1 10.14 0.113 Q 11.1% 0.081 Q
COMMO
UR 0 128.82*** 0.000
BREAK INTERCEPT N DATE 1975 Q4 1993Q1
1 17.97+%* 0.006
COMMO
BOTH . 0 126.37*+* 0.000 1972 Q1
WITH BREAKS INTERCEPT N DATE 1975 Q4 1993Q1
STRUCTURAL 1 18.6% 0.021
BREAISEAN 0 39.76%*x 0.0017 42 57%kx 0.000
NE ET AL.- LGDP INTERCEPT+ . . ) )
BREAKS) BREAK TREND 1 10.49 0.202 PP T e 0.051 172Ql
COMMO
UR INTERCEPT+ 0 47.88%k* 0.000
BREAK TREND N DATE 1975 Q4 1993Q1
1 18.34x%* 0.009
COMMO
BOTH INTERCEPT+ 0 N DATE 1975 O4 47,77k 0.002 1972 Q1
BREAKS TREND Q 1993Q1
1 18.72%* 0.046
Table 11-14 Cointegration test for GDP and Unemployment rate for Australia and
Canada
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COINTEGRATION TESTS

INTERCEPT COUNTRY FINLAND FRANCE
TYPE OF TEST TREND RANK LR- P- BREAK LR- P- BREAK
STAT VALUE | DATE STAT VALUE DATE
0 51.08*** 0.000 122. 3%k 0.000
INTERCEPT N/A N/A
WITHOUT STRUCTURAL 1 4.110 0.408 3.880 0.442
BREAKS 0 18.971* 0.000 54,134+ 0.144
NI N/A N/A
: 1 5.980 0.473 7.680 0.287
LGDP INTERCEPT 0 02,148k 22.370 1990 O2 125.75%+% 0.000 1975 O3
BREAK ) 1 38.1&tokok 11.010 Q 7.250 0.286 Q
UR 0 81.54++* 0.000 135.18%+* 0.000
INTERCEPT 1990 Q4 1999 Q2
BREAK 1 29,58tk 0.000 Q 16.37%* 0.011 Q
0 CLOSE | 136.59%*%* 0.000
BOTH . 1975 Q3
WITH - INTERCEPT BREAK
STRUETURA BREAKS 1 DATES 17.72%% 0.026 1999 Q2
BREAKS(ZA- LGDP INTERCEPT+ 0 4916 0.000 55.84*+% 0.000
BREAKS) BREAK TREND 1 10.150 0.190 1990Q2 7.730 0.420 2004 Q3
UR INTERCEPT+ 0 43,68k 0.000 56.36%+* 0.000
. ) 1 1
BREAK TREND 1 10.580 0.163 990 Q4 9.340 0.258 983Q
BOTH INTERCEPT+ 0 IglI{](E)fiE >8.090 0.000 2004 Q3
BREAKS TREND
1 DATES 9.470 0.553 1983 Q3
LGDP INTERCEPT 0 47 57k 0.000 198003 122.710 0.000 1969 O1
BREAK 1 3.910 0.673 Q 5.060 0.438 Q
UR 0 55.2%%% 0.000 124,49+ 0.000
. INTERCEPT 1995 Q2 2006 Q4
WITH BREAK 1 9.370 0.181 Q 4.500 0.563 Q
STRUCTURA BOTH INTERCEPT 0 52.39%%* 0.000 1980Q3 124.4%x* 0.000 1969 Q1
L BREAKS o 1 9.840 0.325 1995 Q2 5.450 0.584 2006 Q4
BREAKSLA 0 21.620 0.291 57.62%4% 0.000
NNE ET LGDP INTERCEPT+ . . . .
1980Q3 1969 Q1
AL.- BREAK TREND 1 5.900 0.631 Q 7.330 0.295 Q
BREAKS) 0 2571% | 0.100 59265 | 0.000
UR INTERCEPT+ . . . .
1 2 2 4
BREAK TREND 1 10.510 0.167 995Q 8.160 0.332 006 Q
BOTH INTERCEPT+ 0 27.000 0.358 1980Q3 | 64.81%** 0.000 1969 Q1
BREAKS TREND 1 11.240 0.386 1995 Q2 7.830 0.550 2006 Q4

Table 11-15 Cointegration tests for GDP and Unemployment rate for France and Finland
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COINTEGRATION TESTS

INTERCEPT COUNTRY ITALY JAPAN
TYPE OF TEST TREND RANK LR- P- BREAK LR- P- BREAK
STAT VALUE DATE STAT VALUE DATE
0 31.4%** 0.001 53.24%%% 0.000
INTERCEPT N/A N/A
WITHOUT STRUCTURAL 1 12.040 0.012 3.710 0.470
BREAKS > 0 29.23%F 0.016 26.69*F* 0.037
e N/A N/
: 1 9.360 0.163 3.490 0.808
LGDP NTERCEPT 0 37.64%Kk 0.001 2006 03 |07 0.000 1987 O
BREAK ’ 1 16.98*** 0.007 Q 6.770 0.354 Q
UR 0 33.81%%F 0.000 60.19%** 0.000
INTERCEPT 1994 Q4 1997 Q3
BREAK 1 12,97+ 0.047 Q 9.850 0.153 Q
WITH BOTH INTERCEPT 0 40.57#%F 0.001 2006 Q3 | 65.27+** 0.000 1987 Q2
STRUETURA BREAKS 1 18.8%* 0.017 1994 Q4 10.750 0.282 1997 Q3
BREAKS(ZA- LGDP INTERCEPT+ 0 32.02%* 0.018 29.37** 0.045
. 2000 Q3 1989 Q3
BREAKS) BREAK TREND 1 11.690 0.119 Q 5.190 0.732 Q
UR INTERCEPT+ 0 33.09** 0.015 33.14%* 0.011
2006 Q1 1997 Q3
BREAK TREND 1 13.05* 0.082 Q 9.070 0.265 Q
BOTH INTERCEPT + 0 35.50* 0.084 2000 Q3 36.28* 0.055 1989 Q3
BREAKS TREND 1 14.780 0.185 2006 Q1 11.190 0.397 1997 Q3
LGDP NTERCEDT 0 30.96%+* 0.005 1983 04 57.36%+x 0.000 2009 O1
BREAK 1 10.63* 0.074 5.230 0.445
UR 0 50.53*** 0.000 55.13%%% 0.000
INTERCEPT 1992 Q3 2005 Q4
WITH BREAK 1 11.93* 0.070 Q 4.010 0.673 Q
STRUCTURA | BOTH INTERCEPT 0 54, 7Hk* 0.000 1983 Q4 | 60.60%+* 0.000 2009 Q1
BRFAII(S(I N BREAKS 1 10.810 0.209 1992 Q3 5.800 0.574 2005 Q4
Ni\IE Ej: LGDP INTERCEPT+ 0 33 344k 0.007 34 54k 0.004
. 2009 Q1 2009 Q1
AL.- BREAK TREND 1 11.66* 0.090 Q 5.230 0.625 Q
BREAKS) 0 43.38%F* 0.000 27.19% 0.086
UR INTERCEPT+ . . . .
1992 2
BREAK TREND 1 9.210 0.263 992Q3 4.400 0.821 005 Q4
BOTH INTERCEPT+ 0 49.20#x* 0.001 2009 Q1 | 34.84% 0.049 2009 Q1
BREAKS TREND 1 14.680 0.134 1992Q3 6.180 0.798 2005 Q4

Table 11-16 Cointegration tests for GDP and Unemployment rate for Italy and Japan
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COINTEGRATION TESTS

INTERCEPT- COUNTRY NORWAY SWITZERLAND
TYPE OF TEST TREND RANK LR.STAT P- BREAK LR- P- BREAK
VALUE DATE STAT VALUE DATE
0 54 ,52%%* 0.000 29.33%*x 0.002
INTERCEPT N/A N/A
WITHOUT STRUCTURAL 1 4,710 0.328 5.760 0.217
BREAKS INTERCEPT-+TR 0 23.070 0.107 N/A 13.060 0.735 N/A
END 1 8.780 0.199 4.380 0.689
1.GDP INTERCEPT 0 61.26%+* 0.000 1993 Q2 33,444k 0.001 1993 Q3
BREAK 1 9.000 0.206 6.790 0.405
0 73.05%** 0.000 36,11+ 0.000
BR%I;K INTERCEPT 1 21.02%+% 0.001 1988 Q2 11.18* 0.093 1992Q1
WITH BOTH INTERCEPT 0 79.35%** 0.000 1993 Q2 39.01%** 0.001 1993 Q3
STRUETURA BREAKS 1 2557k 0.001 1988 Q2 12.840 0.103 1992 Q1
B 3 “RCE 0 27.83* 0.058 20.890 0.307
Béi%lﬁ((g\ BL§E3?< INTME\]}Z}SHTR 1 8.710 0.295 1993.Q3 5.510 0.664 1992Q1
UR INTERCEPT+TR 0 44pkk 0.000 18.210 0.499
BREAK END 1 13.96* 0.056 1988 Q2 5.380 0.693 1991 QL
BOTH | INTERCEPT+TR 0 48.16%* 0.002 1993 Q3 | 21.800 0.504 1992 Q1
BREAKS END 1 18.29* 0.057 1988 Q2 7.260 0.651 1991 Q1
1.GDP INTERCEPT 0 55.93%*x 0.000 1979 Q2 36.82%** 0.001 1989 Q1
BREAK 1 6.770 0.259 14.06%* 0.028
UR R} 0 53.44%** 0.000 73.94%x% 0.000
WITH BREAK INTERCEPT 1 3.410 0.736 1982 Q3 2.650 0.792 2010 Q2
STRUCTURA BOTH INTERCEPT 0 55,09k 0.000 1979 Q2 | 80.03*** 0.000 1989 Q1
BREAKSQA | 1 5.320 0604 | 1982Q3 | 8750 0320 | 2010 Q2
0 25.55* 0.051 15.580 0.721
NI:];:ET éé?\lll INTEITE%FgTJrTR 1 10.260 0.114 1979Q2 2.710 0.960 1989 Q1
BREAKS) UR INTERCEPT+TR 0 21.660 0.279 5.510 0.998
BREAK END 1 6.910 0.499 1982.Q3 2.650 0.889 2010Q2
BOTH INTERCEPT+TR 0 24.620 0.317 1979 Q2 13.700 0.951 1989 Q1
BREAKS END 1 8.690 0.477 1982 Q3 2.770 0.987 2010 Q2

Table 11-17 Cointegration tests for

Switzerland

GDP and Unemployment rate for Norway and
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COINTEGRATION TESTS

INTERCEPT COUNTRY TAIWAN HONG KONG
TYPE OF TEST TREND RANK LR- P- BREAK LR- P- BREAK
STAT VALUE | DATE STAT VALUE DATE
0 38.57*** 0.000 12.030 0.454
INTERCEPT N/A N/A
WITHOUT STRUCTURAL 1 7.380 0.110 4.450 0.361
BREAKS ~ 0 16.980 0.424 44,62+ 0.000
INTERcEgHTR N/A N/A
EN 1 5.570 0.526 4.700 0.644
LGDP NTERCEDT 0 45,594 | 0000 | oo | 23.30¢ 0062 | o0,
BREAK ’ 1 13.15%* 0.036 Q 7.850 0.299 Q
UR 0 19.970 0.204
INTERCEPT 1985 Q4 1998 Q1
BREAK 1 Q 7.780 0.305 Q
CLOSE
BOTH INTERCEPT 0 CC())BN/[M N/A | BREAK | 1997 Q4
WITH BREAKS ’ S 1998 Q1
STRUCTURA 1 BREAK
L
BREAKS(ZA- LGDP INTERCEPT+TR 0 20.230 0.341 56.33F* 1 0.000
BREAKS) | BREAK END 1 6.070 0576 | 0 R Tz [ ooa | T
UR INTERCEPT+TR 0 19.210 0.412 54.520 0.000
1991 Q2 1998 Q1
BREAK END 1 6.560 0.530 Q 11.120 0.137 Q
CLOSE
BOTH | INTERCEPT+TR 0 22.640 0.616 | 1996 Q1 N/A | BREAK | 1997 Q4
BREAKS END 1991 Q2 S 1998 Q1
1 8.170 0.671
LGDP 0 39.91%6 | 0.000 14370 | 0.521
. INTERCEPT 2003 Q4 2009 Q1
BREAK 1 6.980 0.335 Q 5.350 0.442 Q
UR INTERCEPT 0 47.05%%F 0.000 1985 O3 14.770 0.456 1983 03
WITH BREAK S 1 15.100 0.017 Q 6.220 0.323 Q
STRUCTURA | BOTH INTERCEPT 0 49.1 5%k 0.000 | 2003 Q4 | 18290 0.451 2009 Q1
BRFA%{S(I o | DRSS - 1 15.48% 0.059 | 1985Q3 | 6.390 0.491 1983 Q3
NNE ET LGDP INTERCEPT+TR 0 24.480 0.110 71.55%+* 0.000
2 1 2 1
AL- BREAK END 1 7.860 0333 | 2P a0 0.468 009Q
BREAKS) 0 27.66* 0.080 53.12%%* 0.000
UR INTERCEPT+TR . . . .
w ) 1 1
BREAK END 1 10.780 0.185 985 Q3 8.320 0.258 983 Q3
BOTH INTERCEPT+TR 0 39.2% 0.023 | 2009 Q1 | 82.110 0.000 2009 Q1
BREAKS END 1 16.26* 0.099 1985 Q3 11.600 0.261 1983 Q3

Table 11-18 Cointegration tests for GDP and Unemployment rate for Taiwan and Hong

Kong
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COINTEGRATION TESTS

NTERCEPT COUNTRY AUSTRIA NEW ZEALAND
TYPE OF TEST TREND RANK LR.STAT P- BREAK LR- P- BREAK
] VALUE | DATE STAT VALUE DATE
0 29.13%5% 0.001 41.43%5% 0.000
INTERCEPT N/A N/A
WITHOUT 1 15178 0.009 6.110 0.188
STRUCTURAL BREAKS INTERCEPT+TRE 0 21.840 0.148 N/A 25.45% 0.054 N/A
ND 1 5.920 0.481 5.670 0.513
LGDP NTERCEPT 0 30,84 0.003 1997 O |22:86" 0.000 2007 O3
BREAK ’ 1 13.23% 0.042 Q2 g 45wer 0.002 Q
SAME
kkok
BREAK INTERCEPT 0 3064 00071 5006 Q3 | BREAK 2007 Q3
1 11.93* 0.058
WITH ok
STRUCTURA | BOTH INTERCEPT 0 35.45 0.008 1997 Q2 COMMON
L BREAKS 1 16.14* 0.050 | 2006 Q3 BREAK
BREAKS(ZA- e 5 0 26.290 0.102 29.12%* 0.042
BREAKS) LGDP INTERCEPT+TRE . . 2006 Q3 . . 2002 Q3
BREAK ND 1 9.240 0.294 6.140 0.593
UR INTERCEPT+TRE 0 23.570 0.192 33.45%* 0.014
, 2 2 2
BREAK ND 1 6.610 0.552 003 Q4 370 0.066 006 Q
BOTH | INTERCEPT+TRE 0 35.12% 0.081 2006 Q3 36.09* 0.071 2002 Q3
BREAKS ND 1 15.420 0.145 2003 Q4 | 13.020 0.286 2006 Q2
LGDP 0 26.03%* 0.036 49.06%+* 0.000
INTERCEPT
BREAK 1 12.71%* 0.043 1993Q1 6.580 0.307 1989.Q3
UR NTERCEDT 0 30.52%% 0.005 1996 O | 4249 0.000 010 O
N BREAK 1 12.42% 0.056 Q 7.480 0.210 Q
STRUCTURA | BOTH INTERCEPT 0 28.73% 0.075 1993 Q1 | 50.04%** 0.000 1989 Q3
L BREAKS 1 13.26* 0.099 1996 Q1 7.680 0.349 2010 Q1
BREALSCA 0 22.420 0.268 25.050 0.103
NNE ET LGDP INTERCEPT+TRE . . . .
1993 Q1 1989 Q3
AL.- BREAK ND 1 6.560 0.577 Q 5.810 0.583 Q
BREAKS) 0 23850 | 0173 2824 | 0026
UR INTERCEPT+TRE . . . .
1996 Q1 2010 Q1
BREAK ND 1 6.870 0.512 Q 6.520 0.427 Q
BOTH | INTERCEPT+TRE 0 27.010 0.386 1993 Q1 28.650 0.162 1989 Q3
BREAKS ND 1 9.990 0.531 1996 Q1 6.880 0.689 2010 Q1

Table 11-19 Cointegration tests for GDP and Unemployment rate for Austria and New

Zealand
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COINTEGRATION TESTS

INTERCEPT COUNTRY SINGAPORE UNITED KINGDOM
TYPE OF TEST ) P- BREAK LR- P- BREAK
TREND )
RANK | IRSTAT | \1 U | DATE | STAT | VALUE | DATE
0 48.46HF* 0.000 57.89**x* 0.000
INTERCEPT N/A N/A
WITHOUT STRUCTURAL 1 14.21#04* 0.004 4.390 0.368
BREAKS 19.700 0.246 15.680 0.526
INTERCEPT+T 0 9 N/A N/A
REND 1 5.380 0.551 4.390 0.687
1.GDP INTERCEPT 0 53.34x% 0.000 2000 O4 64.22%** 0.000 1979 Q3
BREAK ’ 1 16.46%* 0.011 Q 16.28%* 0.010
kokok
UR BREAK | INTERCEPT 0 60.16 0.000 1998 Q1 SAME SAME 1979 Q3
1 22.03%%* 0.001 BREAK BREAK
BOTH 0 65.58%xx 0.000 | 2000 Q4 COMMO
TERCEPT
WITH BREAKS INTERCE 1 24.63%kx 0.001 | 1998 Q1 N BREAK
STRUET URA LGDP INTERCEPT+T 0 26.5% 0.082 1997 Q4 30.28%* 0.038 1979 Q3
BREAKS(ZA- BREAK REND 1 4.600 0.758 10.830 0.181
BREAKS) 'RCE 21. 2 28.98* :
UR BREAK | INTERCEPTHT 0 370 0274 2001 Q2 8.98 0055 1980 Q1
REND 1 5.420 0.667 7.840 0.430
CLOSE
BOTH INTERCEPT+T 0 28.570 0273 | 1997 Q4 N/A BREAK 1979 Q3
BREAKS REND 2001 Q2 DATES 1980 Q1
1 4.440 0.950
LGDP 0 54.,49%+% 0.000 60.73%+* 0.000
INTERCEPT 2010 Q2 1979 Q2
BREAK 1 14.35%* 0.015 Q 12.08* 0.054 Q
UR BREAK | INTERCEPT 0 S1.827 0.000 2000 Q2 21997 0.000 2003 Q2
— ) S 1 16.18%* 0.012 4.560 0.609
STRUCTURA BOTH INTERCEPT 0 58. 22k 0.000 | 2010 Q2 | 63.57*** 0.000 1979 Q2
BRFA%(S(I N i - 1 16.35%* 0.030 | 2000Q2 | 14.99* 0.075 2003 Q2
NNE ET LGDP INTERCEPT+T 0 19.590 0.289 27.14% 0.090
2010 Q2 1979 Q2
AL.- BREAK REND 1 5.210 0.605 Q 8.740 0.338 Q
BREAKS) 0 26.21* 0.088 15.920 0.710
INTERCEPT+T . . . .
UR BREAK ) 2000 Q2 2003 Q2
REND 1 7.290 0.433 Q 4.500 0.817 Q
BOTH INTERCEPT+T 0 26.950 0.261 2010 Q2 | 30.410 0.231 1979 Q2
BREAKS REND 1 8.020 8.020 | 2000 Q2 9.490 0.599 2003 Q2

Table 11-20 Cointegration tests for GDP and Unemployment rate for Singapore and
United Kingdom
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COINTEGRATION TESTS

COUNTRY USA
TYPE OF TEST INTERCEPT/TREND RANK [R.STAT P- BREAK DATE
) VALUE
skokok
INTERCEPT 0 140.59 0.000 N/A
1 12.5%* 0.010
WITHOUT STRUCTURAL BREAKS
0 20.280 0.215
INTERCEPT +TREND N/A
1 7.780 0.278
LGDP BREAK INTERCEPT 0 141557 0.000 1964 Q1
) 1 12.730 0.038
1 . kokok K
UR BREAK INTERCEPT 0 45.86 0.000 1986 Q3
1 15.96%* 0.014
0 149.020 0.000
WITH STRUCTURAL | BOTH BREAKS INTERCEPT 1 18.900 0.016 1964 Q1 1986 Q3
PREARSEA- 0 24240 | 0.477
BREAKS) LGDP BREAK INTERCEPT +TREND - : 1965 Q1
1 11.400 0.146
0 25.000 0.146
UR BREAK INTERCEPT +TREND 1995 Q3
v 1 8480 | 0357 795Q
0 29.220 0.263
BOTH BREAKS INTERCEPT+TREND 1965 Q1 1995 Q3
1 0.378 0.378 965Q Q
kkok
LGDP BREAK INTERCEPT 0 139.98 0.000 1970 Q4
1 14.140 0.023
0 23.630 0.201
UR BREAK INTERCEPT 1982 Q4
' 1 7.360 0.278 Q
. 0 141.76%+* 0.000
WITH STRUCTURAL | BOTH BREAKS INTERCEPT N 16000 0,046 1970 Q4 1982 Q4
BREAKS(LANNE ET 0 23.630 0.201
AL-BREAKS) LGDP BREAK |  INTERCEPT+TREND ' ' 1970 Q4
1 7.360 0.477
23. 0.177
UR BREAK INTERCEPT+TREND 0 3580 1982 Q4
1 7.810 0.380
BOTH BREAKS INTERCEPT+TREND 0 27.170 0360 1970 Q4 1982 Q4
1 7.370 0.782

Table 11-21 Cointegration tests for GDP and Unemployment rate for the United States of

America
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11.3.2  Long-run Okun’s Law estimations

In this section the results of the long-run versions of Okun’s Law from EVM estimation are displayed in the following Tables;

LONG-RUN EQUATIONS JAPAN
Type of model
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 Mi11 M12 M13 M14
Variable Values
Coefficient 1 1 1 1 1 1 1 1 1 1 1 1 1 1
UR
t-stat - - - - - - - - - - - - - -
5 Coefficient | 0.02743% | -0.01332 | 0.02663*%* | 0.027442%% | 0026627+ | -0.009541 | -0.01321 -0.0095 0.01869%F* | 0.01897*F | 0.01607%% 0.00319 -0.029608 0.003331
t-stat 4.252 -0.682 4.235 4.2498 4.233 -0.7933 -0.6731 -0.7865 3.818 3.634 3.5685 0.5049 -0.7232 0.4561
Coefficient | -0.9003%** 0.45 0.8741%% | 0.90059%k* | -0.874%%* 0.31914 0.4465 0.3179 0.6144%0% | _0.62458%%% | -0.5201%%* -0.09583 0.9987 -0.09895
. . o
CO‘%‘ez‘fa““g ! t-stat 431 0.7193 -4.2937 -4.3075 -4.2912 0.829 0.7106 0.8221 -3.8742 -3.695 -3.6278 -0.4727 0.7619 -0.423
ector
Coefficient - -0.00017 - - - -0.00011 | -0.000174 | -0.00011 - - - -0.00012%F* | -0.000311 | -0.00013%k*
! t-stat - -1.5749 - - - -1.624 -1.574 -1.6216 - - - -3.3588 -1.3416 -3.148
Coefficient - - 0.004032 - 0.004032 | 0.000536%* - 0.00053G** | -0.054 2% - -0.04986%F* | 0.000269%** - 0.00031 5
* tstat - - 0.3026 - 0.3025 2.0676 - 2.067 -4.805 - -4.8194 5.258 - 5.247
Coefficient - - - -0.00033 0.000016 - -0.00013 -0.00005 - 0.01921* 0.01666* - -0.000546* | -0.000094
o3
tstat - - - -0.00243 0.00118 - -0.0576 -0.034 - 1.8065 1.8202 - -1.6482 -1.602
Table 11-22 Okun’s Law long run models for Japan
LONG-RUN EQUATIONS AUSTRALIA AUSTRIA CANADA
Type of model
’ M1 M3 M4 M5 M6 M7 M8 M9 Mi12 M2 M8 M1 M3
Variable Values
UR Coefficient 1 1 1 1 1 1 1 1 1 1 1 1 1
t-stat - - - - - - - - - - - - -
Coefficient 0.04%%% | 0.0418%%x | 0.0424%0% | 00438 | 0.1180%** 0.1169%** 0.1173%%¢ | 0.0586%¢ | 0.1226%% | -0.1247+% 4001 0.02876% | 0.03122%%*
¢ t-stat 3.12 3.104 3.151 3.138 5.969 6.007 6.002 2.988 6.249 -3.184 3211 5.101 5212
Cointegrating . Coefficient SLA27Rek |17 | J1188%ek | ] 205wk -2.976%x* -2.949%%k -2.958 5k 1,643k -3.091 % 3.047%5% 9796 | -0.7959%% | -0.864%xx
Vector 0 t-stat -3.378 -3.360 3.411 -3.396 -6.002 -6.040 -6.034 -3.235 -6.281 3.185 -3.217 -5.416 -5.533
Coefficient - - - - -0.00094%F | -0.000938%%* | -0.00094%%* - ~0.00098*%% | 0.00066*** | -0.00217 - -
! tstat - - - - -5.875 -5.913 -5.907 - -6.172 3.03 3.115 - -
. Coefficient - 0.018 - 0.015 0.00001 - 0.000012 -0.17 -0.0004%* - -0.0003 - -0.0851%*
2
t-stat - 0.249 - 0.194 0.209 - 0.206 -1.562 -2.106 - -1.192 - -2.326
Coefficient - B ~0.166%* 0.171 - ~0.000053 ~0.000053 - - - -0.00034 - B
% t-stat - - -2.232 2.227 - -725 -0.725 - - - -1.167 - -

Table 11-23 Okun’s Law long run models for Australia, Austria and Canada
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LONG-RUN EQUATIONS FINLAND HONG-KONG USA
Type of model
M1 M2 M6 M7 M9 M10 M11 M13 M2 M3 M12 M13 M3 M9
Variabl
Values
[
Coefficient 1 1 1 1 1 1 1 1 1 1 1 1 1 1
UR
t-stat - - - - - - - - - - - - - -
. Coefficient | -0.02273%% | 0.14019%% | 0.1152%%¢ 0.10085%% | -0.02531%%% | -0.03853%% | -0.03299%%* | 0.10085%* | 0.023422%% | 0.004841 | 0.02267+ 001715 | 0.02114 0‘%147
t-stat 2,922 4767 425 4.99 -3.099 2.825 3018 4.997 2411 1.1938 2.179 1.576 27176 | 2.643
Coi . Coefficient | 0.2404%%F | _13888%%k | _1.145%k* -0.999G*** 0.2672%%% | 0A4132%%¢ | 035134% | _0.9996%% | -0.2855% | -0.0761 0.277%+ -0.212% 207091 | 1.588%*
_ointegratin o0 "
g Vector
t-stat 3.022 -4.842 -4.335 5,07 3.198 2,961 3.14 507 2,501 -1.485 2,258 -1.656 3082 | -2.991
Coefficient . ~0.00083%+ | -0.00067%* | -0.000609%*+ - . . 0.0006%% | -0.000242%* - £0.000235%* | -0.000178 - .
o
' t-stat ; -4.515 -3.982 4.82 . ; . 482 2,259 . -2.0557 -1.493 . .
H _ _ Fokok _ _ Fokok _ _0.09 Fokok _ _ - _ - N
" Coefficient 0.00095 0.07411 0.09045 0004573 | ~0:000014 0.01504 | -0.319
t-stat ; . 357 . 2,785 ; 2,541 . . -0.304 -0.1927 ; 0252 | -2317
Coefficient - - - -0.0003491 %+ - 0.08648%* 0.04647 | -0.0003491%* - - B -0.002461%* - -
* t-stat - . . 2323 . 2.034 1.365 2.323 . . : 2312 . .
Table 11-24 Okun’s Law long run models for Finland, Hong Kong and the United States of America
LONG-RUN EQUATIONS FRANCE TAIWAN
Type of model
’ Ml M2 M3 M6 M7 M10 Mi1 M12 M13 M4 Ml M9 M10 M13
Variable Values
Coefficient 1 1 1 1 1 1 1 1 1 1 1 1 1 1
UR
t-stat - - - - - - - - - - - - - -
Coefficient | -1.9636%*%% | -0.2079%%% | 0.08204%k* | 0.90719%% | -0.20697%% | -0.3403%¢ | -0.38423%% | _0.21757+%* | _0.195136¥% | -0.20465%* | 0.00041 | 0.00041 | 0.000461 | 0.002692
¢ t-stat -8.798 2,882 487 2.483 2.88 -7.364 -7.286 -2.894 2.843 2,863 0.785 0.792 0.8617 1.047
Coefficient | 52.9336%%* | 5488000k | 22308%%k | 23085+ | 5463G¥+F | 918730k | 10372 5.74 T 5.15273%F% | 540178%* | -0.014358* | -0.0144% | -0.0152% | -0.043
1 1 o
COlgt:cgtfr““g ' t-stat 8.905 2.934 4,962 2,526 2.932 7.496 7.417 2.944 2.895 2913 -1.849 -1.869 -1.89 -1.266
Coefficient ; 0.00063 - -0.00288 0.000636 - ; 0.00068 0.000583 0.000624 ; - - ~0.000041
o
' t-stat - 1.516 . 142 1.514 . - 1.558 1.453 1.501 . . . -1.046
Coefficient - - -0.04076 ~0.00151 - - -0.0438 ~0.003496 - -0.003642 - 0.00125 - -
- t-stat - . -0.866 -1.125 . . -0.26 -0.437 . -0.479 - 0.4189 . .
Coefficient - - - - -0.000025 0.18834 0.2141 - 0.000296 0.000307 - - 0.00488 | 0.000121
. t-stat - . . . -0.0347 1132 1.145 . 1.049 1.068 : . 1.562 1.497
Table 11-25 Okun’s Law long run models for France and Taiwan
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LONG-RUN EQUATIONS NORWAY ITALY
Type of model
M1 M3 M6 M9 M10 M11 M12 M1 M3 M6 MS Mi1 M13 M14
Variab
Values
le
Coeffici
UR . 1 1 1 1 1 1 1 1 1 1 1 1 1 1
t-stat - - - - - - - - - - - - - -
Coeffici - - ook s stk sokok ok sk sk sokok ook sk
5 . 00043950 | 00040605+ | 000754 | -0.003234 -0.004492 -0.003172 2001245 | -0.03476 -0.016239 -0.06929 1007372 0.0683 2.6982 2.4547
-stat -3.039 2.78 -0.701 2,508 2,984 2473 -0.986 2,993 2,499 -3.6343 3.675 5.7835 3.520 -3.677
Cointeg 3 Cojrff‘c‘ 0116725 0.1077+% 0.1991 0.085232%%% | (.11938%+* 00835+ 0.32709 091123+ | 0.42115%* | 1.8015%%* LO1788 | J1.8139%%F | _70.639%%F | (4.314%%
. 0
\ﬁﬁ stat 3.018 2759 0.705 2472 2,965 2434 0.986 2.98 2.461 3.624 3.667 -5.837 -3.546 3.6966
3 C”:[ff“ ; . 0.000024 . . . 0.000065 ; . 0.00025%% | 0.000255%#+ ; 00074725 | 0.00617%*
1
t-stat : - 0.331 - . . 0.758 - - 3.009 3.0266 : 2.3264 2.184
: *ok
3 CO:;?“ ; 0.005 0.0000638 | 0.0108434%k* . 0.01104%#% 0'002*952 . 0.01545 0.000024 0.00002 -0.01494 . 0.00026
2
t-stat - 1.185 0.9602 2.867 . 2.958 3.342 - 1.626 0.2583 0.1952 -0.8027 - 0.1042
CO:;?“ - . . . 0.0028 -0.00169 - . . . 20000022 | 0.2109%% | 0.0736¥x | -0.0675%%*
o3
tstat - . - . 0.6414 -0.46 - . . . 0.2747 11.459 11.3712 -11.3815
Table 11-26 Okun’s Law long run models for Norway and Italy
LONG-RUN EQUATIONS NEW ZEALAND SINGAPORE
Type of model Ml M2 M6 M8 M9 M10 M11 M13 M6 M13
Variable Values
UR Coefficient 1 1 1 1 1 1 1 1 1 1
t-stat - - - - - - - - - -
; Coefficient 0.00898 0.047269%% | 0.04753%+* 0.0476+ 0.009%% | 0.009142%%% | 0.009229%% | 0.045426*% | 0.0495%%* | 00687+
t-stat 1.874 14.233 14.564 14.487 2.034 3.16 4451 14718 2.546 2977
Cointearati Coefficient 20.229 T112687% | -1.1328% L3459 | 0.22965%F | -0.2302F%F | -0.2300%% | -1.08327FF | -0.495%F | -0.681F*
omtegratin
Veior 8 % t-stat -1.998 -14.3607 -14.694 -14.615 2,161 23316 4,639 -14.855 -2.6408 -3.068
Coefficient , 0.0003%% | -0.000301%% | -0.000302%%* - - - 20.000285%%* | -0.0007%% | -0.001%*
! t-stat - -11.962 12,316 12,274 - - - 12,189 2282 2,693
Coefficient - - 20000017 20.000017 0.00217 - 0.0064 - 0.0005* ;
% t-stat - - -1.063 -1.068 0.2301 - 1.469 - 1.679 :
Coefficient - - - 0.000002 - 20010225 | -0.00959%*% | -0.000021%* - 20.00034
% t-stat . . - -0.152 . 1,748 2,309 2,009 . -1.226

Table 11-27 Okun’s Law long run models for New Zealand and Singapore
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LONG-RUN EQUATIONS SWITZERLAND UK
Type of model
M1 M3 M5 Mi1 M1 M6 M7 M10 M12
Variable Values
Coefficient 1 1 1 1 1 1 1 1 1
UR
t-stat - - - - - - - - -
Coefficient -0.00561 -0.00563 20.00568 | -0.00583%* -0.03477% 0.10676%%% | 0.10788%% | -0.042548%* 0.10531 4%
¢ t-stat -0.963 20.974 -1.002 2562 20715 4.97 4,965 2.249 4,987
Coefficient 0.133 0.13449 0.13583 0.14289%%* 0.9441%% D.755%% _0.784%5% 1.1521 2.71829%%*
Cointegratin o0 -
& Vector t-stat 0.908 0.919 0.947 2483 2.1501 -5.0003 -4.996 2.328 5017
Coefficient - B . - - -0.00059%%% | -0.00059%+* - -0.00058%**
X t-stat ; : ; ; ; 4687 466 ; 4,684
Coefficient - -0.00057 -0.00058 -0.00688* - -0.000096 - - 0.0009%%*
. tstat - 20.974 -0.062 -1.885 - 0355 - - 3.258
Coefficient - - -0.00108 ~0.0169%* - - 0.00046* 0.1144% B
o
’ t-stat - - 0.114 445 - - 1.856 1.791 ]
Table 11-28 Okun’s Law long run models for Switzerland and United Kingdom
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Appendix D.

11.4  Short run analysis results

11.4.1

VECM estimations

The VECM estimations are presented in the following Tables;

VECM MODELS VECM MODELS JAPAN
Type of Model Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
VECM Equations EQI [ EQ2 EQI [ EQ2 EQI [ EQ2 EQ1 [ EQ2 EQI | EQ2 EQI [ EQ2 EQI [ EQ2
0 N ok _ KoKk _ _ skokok _ _ Kook _ - _ skokok _ KoKk _
" Coefficient | -0.00045 0.003665 0.004699 0.0045 0004699+ 0.005528 0.003666
tstat 41672 . 41262 , 4.2469 B 41671 - 4.247 . 3.989 . 41282 .
0 _ _ KoKk _ skokok _ ~ ok _ _ skokok _ - _ ook _
. Coefficient 0.5781 0.482897 0.58844 0.5779 0588515+ 0.79628 0.4827
tstat - 5.9311 - 6.0655 - -5.8695 - -5.931 - -5.869 - 6.5617 - 6.063
Cocfficient | 0.24668%%* f 0.2451 7% f 0.24607%% f 0.24668%%* f 024607+ - 0.2545%%k B 0.2452%%k B
o t-stat 3.112 - 3.0836 - 3.113 - 3.112 - 3.1136 - 3.2062 - 3.08 -
. - _ =70 Qkkk _ _ ok _ - _ - _ ) - - -
wrp | COSTACIENt | 0560 7xnk 0.005708 0.005643 0.005626%%* 0.005643%%* 0005646+ 0.00571 2%+
t-stat 57336 - 5733 - 5778 - 5733 - 57788 - -5.6448 - 573 .
H N - N _ ok _ _ _ B _ B * _ N *ok _ _
4 | Cocflicient 14,9230+ 15.4136 14.73236%* 14.92450%+ 14.732% 15.1378 15.39
t-stat - 2.0875 - 2.1631 - 2.057 - 2.087 - 2.0573 - 2.1776 - 216
Coefficient B 0.06928 - 0.05113 B 0.0741 - 0.069293 - 0.07409 B 0.03244 B 0.0509
%z t-stat - 0.7828 - 0.5729 - 0.8374 - 0.7829 - 0.837 - 0.3705 - 0.5703
Type of Model Model 8 Model 9 Model 10 Model 11 Model 12 Model 13 Model 14
VECM Equations EQl | EQ EQ1 | EQ2 EQ1 | EQ2 EQl |  EQ EQl |  EQ2 EQl | EQ EQl |  EQ2
H koK _ _ Kook _ _ kokk _ - _ *okk _ )k _ Kok _
" Coefficient | 0.00553 0.006076 0.006577 0.00601 25+ 0.01068 0.001877 0.0096
t-stat 3.99 - 5.137 - 48 - 5.6017 - 5.1 - 4.628 - 5.497 -
Coefficient - 0.796 1%k - -0.69605%k* - -0.67045%k* - ~0.722%5% - 1.3456%5 B 0.21774%k* . 1.1205%%*
¥2 t-stat B 6.56 - 6.6127 : 529 . 6417 . 7.296 : 5.849 B 7.1
Coefficient | 0.25456%+* B 0.20889++* B 0.2457+%k B 0.2094%%k B 0.2038%%* B 0.24479%%* B 0.2037%%* B
o tstat 3.206 . 2.6698 , 3.1723 B 2.7389 - 2.598 . 3.146 . 2.647 .
i - _ _ ook _ _ 0()Qkkk _ - _ _ sfokok _ _ skokok _ ~ Skokok _
| Coeficient | o oo oy 0.004648 0.005909 0.00469 1+ 0.00476 0.00585 0.0048
tstat 5.645 - 55233 . 61202 - -5.6817 - 5.625 - -6.035 - -5.766 -
i _ _ ok _ _ koK _ _ * - _ - _ _ ok _ B
| Coefficient 15.129 18.6456 13.3405 17 3488+ 2011265+ 14.0784 18,8808+
t-stat - 2176 - 2.6778 . -1.8624 . -2.4885 - 2911 B 11,971 . 2.727
Coefficient - 0.03231 - 0.21658%* - 0.10329 - 0.2243%%k - 0.18364+* - 0.07043 - 0.192%%*
%22 t-stat - 0.3688 - 2.8916 - 1.1567 - 2.9801 - 2.465 - 0.791 - 2.564

Table 11-29 VECM estimations for Japan
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VECM MODELS

VECM MODELS AUSTRALIA

Type of Model Model 1 Model 3 Model 4 Model 5 Model 6
VECM Equations EQ1 | EQ2 EQl |  EQ2 EQ1 | EQ2 EQ1 |  EQ2 EQ1 [ EQ2

Coefficient | -0.001%* - -0.001 %% - -0.001 %5 - -0.0009%#% - -0.0065%+% -

I t-stat 2,518 - 2,51 - 322 - -3.221 - -2.266 -
Coefficient - -0.12%%% - -0.115%% - -0.1085%** - -0.1051%* - -1.1479%%%

V2 t-stat - -9.559 - 9.57 - 9.14 - -9.149 - -10.795
Coefficient | 0.464+++ - 0.4G4%%% . 0.4445%% - 0.44 4% - 0.468+%* -

o t-stat 6.926 - 6.931 - 6.65 - 6.655 - 6.943 -
Coefficient | -0.006%+* - -0.006%#* - -0.007%* - -0.0071 %4 - -0.0054%%* -

X2 t-stat -2.984 - 2977 - -3.48 - 3472 - 2773 -
Coefficient - -7.343%%¢ - -7.332%%x - -7.6920%% - -7.685%%% - -8.211%xx

%t t-stat - -2.818 - -2.815 - -2.885 - -2.884 - -3.286
Coefficient - -0.172%¢ - -0.170%* - -0.162%* - -0.1613%* - -0.1448%*

= t-stat - -2.154 - -2.134 - -1.996 - -1.982 - -2.0021

Type of Model Model 7 Model 8 Model 9 Model 12
VECM Equations EQ1 | EQ2 EQl | EQ2 EQ1 | EQ2 EQ1 |  EQ2

Coefficient | -0.0068** - -0.0067#* - -0.0004* - -0.0045 -

Vi t-stat -2.3303 - -2.324 - -1.949 - -1.583 -
Coefficient - S116%E - -1.156%#¢ - -0.0811%+% - -1.1845%%%

V2 t-stat - -10.763 - -10.771 - -10.165 - -11.623
Coefficient | 0.4652% - 0.465%% - 0.47 4555 - 0.481 % ,

- t-stat 6.892 - 6.895 - 7.0197 - 7.072 -
Coefficient | -0.0055%* - -0.0055%%% - -0.0053%%% - -0.0045%* -

12 t-stat 2812 - -2.807 - -2.59 - 2335 -
Coefficient - -8.404%k* - -8.393 %0 - -7.882%#% - -8.881 2%k

o t-stat - -3.351 - -3.348 - -3.083 - -3.653
Coefficient - -0.1436+* - -0.141%* - -0.173%5 - -0.139%*

%22 t-stat - -1.983 - -1.963 - 2259 - -2.031

Table 11-30 VECM estimations for Australia
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VECM

VECM MODELS NEW ZEALAND

MODELS
Type of Model Model 1 Model 2 Model 6 Model 8 Model 9 Model 10 Model 11 Model 13
EZLiii/[ns EQ1 EQ2 EQ1 EQ2 EQ1 EQ2 EQ1 EQ2 EQ1 EQ2 EQ1 EQ2 EQ1 EQ2 EQ1 EQ2
i ~ skokok _ ~ kokok - | Kk _ ~ kskok _ - _ | koK _ ~ Skokok _ ~ skokok _
. Coefficient 0.0135 0.1399 0.1363 0.1359 0.015826 0.031 0.0558 0.1762
t-stat -2.281 - -3.4173 - -3.4544 - -3.445 - -2.4393 - -3.329 - -4.53 - -4.1709 -
i _ _ ok _ ~ Skokk _ - _ R _ | kK _ - - 3 - *
. Coefficient .859 6.935 6.8063%* 6.8305%%% 0.9219 101 GRwk 1 256k 6.63*83
t-stat - -4.699 - -5.5207 - -5.7772 - -5.787 - -4.577 - -4.014 - -2.889 - -4.965
Coefficient 0.0546 - 0.11307 - 0.1152 - 0.116 - 0.04868 - 0.0576 - 0.0425 - 0.1418* -
ot
t-stat 0.5707 - 1.2843 - 1.299 - 1.308 - 0.5102 - 0.637 - 0.492 - 1.658 -
i N HoHk _ R Hokk _ N ook _ N ook _ - _ N sk _ R Hokk - R Horok _
» Coefficient 0.0111 0.00808 0.00802 0.00802 0.01149% 0.01212 0.0143 0.0078
t-stat -3.215 - -2.7587 - -2.717 - -2.714 - -3.3123 - -3.704 - -4.454 - -2.752 -
Coefficient | 0.3871%%* - 0.42983%+* - 0.42805%*+* - 0.42757%+* - 0.38502%+* - 0.3575%#* - 0.3436%+* - 0.4148%+* -
o3
t-stat 4.25 - 4.9849 - 4.922 - 4914 - 4.247 - 4.007 - 4.043 - 4.955 -
Coefficient -0.00268 - -0.00089 - -0.00093 - -0.00091 - -0.00298 - -0.0043 - -0.0055% - -0.0013 -
o4
t-stat -0.739 - -0.2903 - -0.3031 - -0.293 - -0.8227 - -1.221 - -1.676 - -0.4252 -
i _ _ * _ _ _ _ _ _ _ _ * _ _ - _ _ B
o21 | Coefficient 5.495 1.6624 2.1127 2.0762 5.492 3.744 3.007 0.47409
t-stat - -1.868 - -0.6157 - -0.796 - -0.782 - -1.854 - -1.273 - -0.9877 - -0.1712
o2z | Coefficient - -0.00483 - 0.19862%* - 0.17694%** - 0.17703%* - -0.00705 - 0.0485 - 0.0819 - 0'2*1*292
t-stat - -0.0455 - 2.2109 - 2.001 - 2.003 - -0.0655 - 0.455 - 0.724 - 2.3839
Coefficient - -4.72476* - -2.0058 - -2.09374 - -2.1214 - -4.6225* - -4.833* - -3.926 - )
23 2.56414
t-stat - -1.686 - -0.7586 - -0.804 - -0.815 - -1.642 - -1.664 - -1.309 - -0.9455
Coefficient - -0.10458 - 0.0455 - 0.03607 - 0.03671 - -0.0989 - -0.0593 - 0.0135 - 0.0628
o024
t-stat - -0.936 - 0.4832 - 0.3881 - 0.395 - -0.8809 - -0.523 - 0.1167 - 0.6536

Table 11-31 VECM estimations for New Zealand
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VECM MODELS

VECM MODELS HONG-KONG

Type of Model Model 2 Model 3 Model 12 Model 13
VECM Equations EQ1 [ EQ2 EQ1 | EQ2 EQ1 |  EQ2 EQ1 | EQ2
Coefficient | -0.0288%%* R -0.01584%% R ~0.0259% R ~0.0278%# R
Vi stat -3.36 : -3.801 : 3311 . -4.059 :
Coefficient . -1.2335+ : 0.347 . 1.313%* : -0.8748*
2 stat g 1952 - -1.085 - 201 i -1.695
Coefficient | 0.3128%%¢ - 0.26629%%* - 0.3131%% - 0.34348 %% -
o t-stat 3.084 - 2.636 - 3.104 - 3.652 -
Coefficient | -0.00402%%x . -0.00496%5 - 0,003 . -0.00419%5 -
12 t-stat 4187 . 4769 . 4164 . 4,61 .
. Coefficient -0.1795% : -0.201 647 . -0.188%* . -0.1948%+ .
t-stat 1.862 : 2,144 . -1.964 : 2,056 .
D Coefficient | -0.00268%+* . -0.00348 %5 . -0.00257%#x . -0.00301%¢x .
tstat 2,628 . 3222 . 2,532 . 23,057 .
Coefficient 0.1216 : 0.10646 . 0.1226 . 0.0974%%% :
1 stat 1222 - 1.101 - 1.245 : 0.994 :
e Coefficient | -0.00423%%x . -0.00486%+ . ~0.00412%5x . -0.00424%5 .
stat 4108 : 4,624 . -4.038 : 4,521 :
Coefficient |  -0.1688** : ~0.1554% . ~0.1595%* : ~0.16968%* :
. t-stat -1.9608 ; -1.852 : -1.865 : 2012 :
Coefficient | -0.00320%%x : -0.00368%+ . -0.00304%% : -0.00353%+x :
*18 t-stat -3.043 - 3.397 - 281 - -3.466 -
o Coefficient . 2.071 : 4707 . 1.836 : 4718
stat . 0.277 : 0.6073 . 0.249 : 0.665
22 Coefficient . -0.0395 : -0.01067 . 0.0422 : -0.02158
t-stat . -0.561 . 01337 . -0.586 . -0.315
Coefficient : 2,392 : 1.5922 : 2.0761 - 2.5024
%23 t-stat . 0337 . -0.2206 . -0.345 . 0.35
Coefficient . ~0.1890% . -0.1544% . 0,194 8% . ~0.1733%k
%4 t-stat . 2,52 . -1.863 . 2,559 . 2.338
N Coefficient . 6.665 . 8.094 . 6.6657 . 6.725
stat - 0.911 . 1.091 . 0.904 . 09112
o2 Coefficient . -0.0654 . -0.0235 . -0.0697 . -0.0386
tstat . -0.864 . -0.291 . -0.898 . -0.5463
Coefficient . 21.062%%* . 20.355%%k . 20,735 . 20.805%%*
%7 t-stat . 3.324 . 3.162 . 3.3304 . 3.274
s Coefficient : 0.7648%%+ : 0.8089%%* : 0,754 : 0,786+
t-stat . 9.612 . 9.723 . 9.609 . 10.2483

Table 11-32 VECM estimations for Hong Kong
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VECM MODELS VECM MODELS ITALY
Type of Model Model 1 Model 3 Model 6 Model 8 Model 11 Model 13 Model 14
VECM Egquations EQl [ EQ2 EQl | EQ2 EQl [ EQ2 EQl [ EQ2 EQI | EQ2 EQI | EQ EQI | EQ2
Coefficient | 0.006377 - 0.0057 - 0.01953%k* - 0.0201%%* - ~0.010338%+* - ~0.000682++* - 0.000678%*+ -
i t-stat 1.559 . 0.8077 . 2.4582 . 2.6405 . -10.924 . -12.239 . 11.1701 .
Coefficient . 0,209+ . 0.57 64k B 0.6161%+* . 0.5732%%k - -0.0947#5% - -0.002616* B 0.006339%+*
2 tstat - 4.145 : 4.739 B 43242 - 41962 - 3.131 - -1.688 B 3.3115
Coefficient | 0.004539 - 0.01766 - -0.04673 - -0.0501 - - - 0.006292 - - -
*11 t-stat 0.0495 - 0.1895 - -0.4905 - -0.534 - - - 0.104 - - -
Cocfficient | -0.004516 - -0.002844 - -0.004975 - -0.005 - - - -0.007032%%k - - -
iz t-stat -0.987 - -0.6059 - -1.1858 - -1.215 - - - -2.656 - - -
Coefficient - -1.5917 - -1.288 - 24257 - 2539 - - - -0.14956 - -
2 t-stat . -0.9819 . -0.8024 : -1.4259 . -1.508 . . . -0.0896 . -
Coefficient - 0.4241%%k - 0.391 7%k - 0.4708%+* - 0.48035%F* - - - 0.5797+* - -
®22 t-stat - 5.241 - 4.843 - 6.2842 - 6.464 - - - 7.872 - -
Table 11-33 VECM Models for Italy
VECM MODELS VECM MODELS NORWAY
Type of Model Model 1 Model 3 Model 6 Model 9 Model 10 Model 11 Model 12
VECM Equations EQl | EQ EQl |  EQ2 EQl [  EQ2 EQl | EQl | EQ2 EQl | EQ2 EQl | EQ2
Coefficient 0.0074 - 0.0071 B 0.00591 - ~0.000357 0.01045 -0.00028 - -0.003112 -
V! tstat 0.8422 - 0.821 - 0.671 - -0.0384 1.226 0321 - -0.398 -
Coefficient B 2,823k . 2,797k - 2.88 4%k . 3.1744%%% - 2.6987+%k B 3.2214%%k - 2.3774%%k
V2 tstat B 7.6021 : 7.691 - 7.7105 - - 7.482 B 8.448 - 7.133
N Coefficient | 0.07052 - 0.0772 - 0.0782 - 0.08291 0.0654 0.08653 - - -
tstat 0.8 . 0.882 , 0.89 B 0.941 0.746 0.982 B - -
i, Coefficient | -0.00269 - -0.002968 - -0.00282 - -0.00192 -0.00301 -0.00171 - - -
tstat -1.3787 - 1522 - 1453 - 1.014 - -1.552 - -0.906 - - -
» Coefficient - 55515 - 5128 - 5.627 - -5.3994 - 5418 - -5.4159 - -
tstat - 1.5 - -1.396 - 15229 - - -1.458 - -1.519 - -
- Coefficient - 0.3474 - ~0.3616+** - ~0.3546++* - -0.31755%k* - ~0.3407%%k _ -0.3168%** - -
tstat - 4239 - 4421 - 4361 - - 4148 - 4135 - -
Table 11-34 VECM Models for Norway
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VECM MODELS

VECM MODELS CANADA

VECM MODELS SINGAPORE

VECM MODELS USA

Type of Model Model 1 Model 3 Model 6 Model 13 Model 3 Model 9
VECM Equations EQ1 EQ2 EQI1 EQ2 EQ1 EQ2 EQ1 EQ2 EQI1 EQ2 EQ1 EQ2
Coefficient | -0.0028%%* - ~0.0025%%x B 0.0047 . 0.0056%* - -0.00131 %% . ~0.0005%%k .
yi
t-stat 3914 ; -3.895 . 1.4096 . 1.96 ; 3.819 . 3423 .
Coefficient B 0.1611%%¢ B ~0.1507%%x . -1.526%% - 1,283 %% . -0.07647%%* . -0.03449%%%
y2
t-stat . -8.743 . -9.049 . -9.101 . -8.88 . 69718 . -7.555
Coefficient | 0.3467%%* - 0.343%%% - - - - - 0.42722%5% . 044155 B
11
t-stat 5.127 - 5.043 - - - - . 6.281 . 6.449 B
Coefficient | -0.01456%%* . ~0.001 5%k B, . . . . ~0.0122%%k . 0,011 2%%% .
12
t-stat 494 . -4.925 - . . . . 45274 . 4208 .
Coefficient . _7.285%kx B 7,68 %% . . . . . _5.237%k . _5.807%kx
21
t-stat . 4141 . -4.381 . . . . . 2,399 . 2,701
Coefficient . 0.1315% B 0.102 . . . . . 0.1895%* . 0.1725%*
22
t-stat . 1.717 . 1.319 . . ; . . 2.193 . 2.06245
Table 11-35 VECM Models for Canada, Singapore and the United States of America
VECM MODELS VECM MODELS UK
Type of Model Model 1 Model 6 Model 7 Model 10 Model 12
VECM Equations EQl | EQ2 EQl | EQ2 EQl |  EQ2 EQI1 | EQ2 EQl [  EQ2
Coefficient | 0.00056 - -0.0034 - -0.00266 - 0.000659* - -0.00174 -
1
v t-stat 1.431 . 1511 . -1.219 . 1.959 . 0817 .
Cocfficient . 0.13121 7%+ - ~0.7995x . -0.803%+* ; 0.11047+5% - -0.8376%%+
2
2 t-stat - 6.493 - -6.905 - -7.342 - 6.289 - -8.061
Coefficient | 0.6921%%* , 0.6801 , 0.6889%%+ , 0.6837+*+ , 0.7031 1% ,
o t-stat 11.81 - 11.07 - 11.236 - 11.838 - 11.73 -
Coefficient | -0.0037+* . -0.00355%* . ~0.00337%* . ~0.00417%% , -0.00282% -
1 t-stat 2.237 . 2,256 . 2108 . 2,542 - 1.9 .
Coefficient . ~10.659%%+ . 13.436%%* . 13,7015 . ~10.006+** . “13.026%%*
e tstat - -3.523 - 4291 . 446 - 3315 - 4462
Coefficient . 0.00226 . 0.043 . 0.0148 . 0.0183 . 0.0976
%22 t-stat . 0.0264 . 0.536 . 0.184 . 0.2131 . 1.352

Table 11-36 VECM Models for the United Kingdom
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VECM MODELS

VECM MODELS FRANCE

Type of Model Model 2 Model 7 Model 10 Model 11 Model 12 Model 13 Model 14
VECM Equations EQ1 \ EQ2 EQ1 |  EQ2 EQ1 EQ2 EQ1 |  EQ2 EQl | EQ2 EQl | EQ2 EQ1 | EQ2
Coefficient | 0.0005616%%* - 0.00056** - 0.000187%* - 0.000169+%* - 0.000567+* - 0.000633** - 0.0006413%* -
v tstat 2.0557 - 2.054 - 2.447 - 2.491 - 2.116 - 2.224 - 2.293 -
Coefficient - 0.1537%5% - 0.1544%5% - 0.0424%5% - 0.03761 %k - 0.15064%F* - 0.1599%5 - 0.1567%%%
5 t-stat - 11.3203 - 11.324 - 10.912 - 10.876 - 11.28 - 11.234 - 11.185
Coefficient 0.5648*** - 0.5649*** B 0.557+%% - 0.5558%** - 0.5631%% - 0.56264*** - 0.56076%+* -
o t-stat 8.684 - 8.684 - 8.653 - 8.638 - 8.658 - 8.718 - 8.692 -
Cocfficient | -0.002542% - -0.002541* - -0.002923%* - ~0.0029%* - -0.002604* - -0.00269%* - -0.00276* -
12 tstat -1.705 - -1.704 - -1.96 - -1.997 - -1.746 - 1.813 - -1.86 -
1 _ _ fokok - _ _ kokok _ _ okok _ _ KoKk _ _ *okk _ -
- Coefficient 14.0309 1403335+ 13.2309 13.227 14.052 13.435 1344615+
t-stat - -4.339 - 434 - -4.051 - -4.043 - -4.336 - -4.165 - -4.159
: _ N *okok - _ ~ ko _ N *okok - - _ N ok
. Coefficient 0.315 031503+ 0.3051 0.3046 031488+ 030071+ 0.3092
t-stat - -4.25 - -4.252 - -4.047 - -4.033 - -4.237 - 4173 - -4.157
Type of Model Model 1 Model 3 Model 6
VECM Equations EQ1 | EBEQ2 EQl | EQ2 EQ1 [ EQ2
~ : okk _ - _ _ koK _
. Coefficient | 0.000062 0.00189+ 0.00044
t-stat 3.141 - -4.508 - -4.644 -
: _ kKoK _ - _ -
v Coefficient 0.007277 0.05971 5% 0.013768%%*
tstat - 8.926 - 4.82 - -4.881
Coefficient | 0.49616%** - 0.43 6484 - 0.423%5% -
o tstat 6.085 ; 5.417 . 5.209 .
: ~ ok _ - _ N skokk _
s Coefficient | -0.004166 0.00837++ 0.0089
tstat 2,623 - 4.329 - -4.493 -
; Coefficient 20.01714 - -0.02552 - -0.0239 -
13
t-stat -0.223 - -0.343 - -0.323 -
: ~ sk _ - _ ~ sokok _
» Coefficient 0.00348 0.003035+ 0.00417
tstat -2.178 - -2.545 - -2.628 -
Coefficient - -13.085%#* - -5.926 6%k - -6.267 6*FF
%t tstat ; -3.923 . 2,497 . 2,616
Coefficient - -0.2022%5% - 0.27415%%* - 0.25841 %k
%22 tstat - 312 . 4813 - 438
Coefficient - 3.5628 - 4.747%* - 4.8297**
%2 t-stat - 1.136 . 2.168 . 2214
Coefficient - 0.0897 - 0.1635%** - 0.1581 5%k
o2 t-stat - 1.375 . 3.598 . 3.446
Table 11-37 VECM Models for France
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VECM MODELS

VECM MODELS FINLAND

Type of Model Model 1 Model 2 Model 6 Model 7

VECM Equations EQ1 EQ2 EQ1 EQ2 EQ1 EQ2 EQ1 EQ2
Coefficient 0.006462%** - -0.00992%+* - -0.01312%** - -0.01854*+* -

B t-stat 2.79 - -3.34 - -4.68 - -4.54 -
Coefficient - 0.35439*+* - -0.4492%%% - -0.404 9% - -0.5463

” t-stat - 5.5385 - -5.24 - -4.77 - -4.389
Coefficient 0.3507#+* - 0.3264%+* - 0.3157%+¢ - 0.3142%+¢ -

o t-stat 4.686 - 4.333 - 4.426 - 4.382 -
Coefficient -0.01498++* - -0.01457+k* - -0.016%+* - -0.01523%#* -

o t-stat -4.786 - -5.06 - -5.73 - -5.541 -
Coefficient - -6.689 7Kk - -7.1053%%* - -6.0725%#* - -5.947 k%

o t-stat - -3.1372 - -3.358 - -2.81 - -2.72
Coefficient - 0.08493 - 0.1442 - 0.160* - 0.1859**

o t-stat - 0.9708 - 1.604 - 1.84 - 2.218

Type of Model Model 9 Model 10 Model 11 Model 13

VECM Equations EQ1 EQ2 EQ1 EQ2 EQ1 EQ2 EQl EQ2
Coefficient 0.0042%* - 0.0047++* - 0.00423%#* - -0.01854#+* -

B t-stat 2.054 - 3.76 - 2.795 - -4.54 -
Coefficient - 0.3686%** - 0.1781#+* - 0.2552%##% - -0.5463%%*

YZ t-stat - 6.56 - 4.782 - 6.047 - -4.38
Coefficient 0.3798+%* - 0.3407+* - 0.3689*+* - 0.3142++¢ -

" t-stat 5.109 - 4.705 - 5.049 - 4.38 -
Coefficient -0.012971#¢¢ - -0.016%** - -0.01373%** - -0.01523%+* -

e t-stat -4.41 - -5.361 - -4.742 - -5.541 -
Coefficient - -6.5157#¢ - -5.875 5%k - -6.0426%F* - -5.947

o t-stat - -3.236 - -2.74 - -2.965 - -2.72
Coefficient - 0.1175 - 0.1139 - 0.1281 - 0.1859

- t-stat - 1.482 - 1.289 - 1.586 - 2.21

Table 11-38 VECM Models for Finland
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VECM MODELS

VECM MODELS TAIWAN

Type of Model Model 1 Model 9 Model 10 Model 13
VECM Equations EQI | EQ2 EQI | EQ EQI | EQ2 EQl [ EQ2
Coecfficient | -0.03639%%x B 2000357 6% B 20.03811%% A 20.047%%% B
v tstat 4.846 . 4.838 . 5.494 - -5.505 B
Coefficient - _2.6293%%k . 2.6176%* . 2.045%5% . _2.58G%*
v t-stat - -3.055 . 3.092 - 2489 B 2512
N Coefficient | 0.3433%%* - 0.3355%%* - 0.3538%%* - 0.3607%%* B
tstat 3.683 . 3.619 . 4,004 . 411 .
N Coefficient | -0.0032%% . -0.0032%%% . -0.0034%%% - -0.0032%%¢ B
t-stat 4583 . 4,595 . 5118 . -5.087 .
N Coefficient -0.1183 . -0.1097 . -0.1206 - 0114 B
t-stat 1215 . 1137 . -1.276 . 1.215 .
- Coefficient -0.003 3%k - -0.003 4k - -0.003 5%k - -0.0034#%¢ -
tstat 4734 . 4,769 . 5.273 . 5.254 .
Coefficient 0.1732% - ~0.1749% - -0.1882%* - -0.183%* -
s t-stat -1.87 . -1.89 . 2,07 . 2,019 ;
N Coefficient | -0.0031%% - ~0.003 1%k - ~0.0032%%% - ~0.0032%%% ,
tstat 4206 - 4219 . 4728 - 4708 -
N Coefficient 0.0688 . 0.0694 . 0.0703 . 0.075 .
‘ tstat 0.83 . 0.84 . 0.87 . 0.936 .
s Coefficient |  -0.003%%* - ~0.003 1%k . ~0.0032%%% - -0.0032%%% .
tstat 4273 . 429 . 4794 . 4783 B
w1 Coefficient . _36.447%%k . 35,957k . _31.823%%k B 31.527%%k
tstat . 341 . -3.388 . 3.04 B 3.032
w2 Coefficient - 0271 1%k . 0,271 1%k . ~0.203%5% . 0.217%%
tstat - -3.36 . -3.3854 . 2.86 . -2.881
Cocfficient - 4.892 . 3.908 . 7.532 . 7.809
%2 t-stat - 0.438 . 0.354 - 0.673 B 0.7
Coefficient . ~0.254%5% . ~0.253%k% . ~0.204%5% . ~0.2%k
o2 stat - 3142 : 3144 - 2,626 - 2,64
i Coefficient - 31,5870k . 31.537%%x - 3225280k B 32.497%%x
8 stat - 2.975 . 2,978 - 2.996 B 3.026
s Cocfficient - ~0.261 %+ - 0,262+ - ~0.212%5% - ~0.209%k*
t-stat . 3142 . 316 . 2.625 . 2.641
- Cocfficient . 22.339%% . 22.073%* . 20.912%% . 21.238%+
‘ t-stat - 2.354 - 2336 - 2.186 - 2216
s Cocfficient . 0.679%%+ - 0.67 755+ - 0.727%%x - 0.728%5+
tstat - 8.32 - 8.286 - 9.184 . 9.33
Table 11-39 VECM models for Taiwan
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VECM MODELS AUSTRIA VECM MODELS VECM MODELS SWITZERLAND
Type of Model Model 2 Model 8 Type of Model Model 1 Model 3 Model 5 Model 11
VECM Equations EQl [ EQ2 EQ1 | EQ2 VECM Equations EQ1 | EQ2 EQ1 | EQ2 EQ1 | EQ2 EQ1 |  EQ2
Coefficient 0.0161* - -0.007 1% - Coefficient -0.0107*%* - -0.0108*%* - -0.011 1#* - -0.03%*% -
" st 1.651 : 2,518 ; i st 3463 : 23,46 : 3,49 : 6326 ;
Coefficient - 0.4537%%% - -0.131 (kx Coefficient - -0.2946%** - -(0.297 3##k - -(.3%8% - -0.4071#%*
2 2
v t-stat - 4.449 - -4.333 v t-stat - -2.97 - -2.9745 - -2.943 - -2.281
ot Coefficient -0.2971 %+ - -0.2826%** - o Coefficient 0.3426%** - 0.3422%4%% - 0.3403%* - 0.296%** -
11
t-stat -2.701 - -2.727 - t-stat 4177 - 4.169 - 4.144 - 3.867 -
o2 Coefficient -0.0118 - -0.0143* - Coefficient -0.009%** - -0.009%+* - -0.009 1k - -0.0041* -
12
t-stat -1.449 - -1.788 - t-stat -3.591 - -3.589 - -3.61 - -1.716 -
o3 Coefficient 0.0372 - 0.0354 - Coefficient - - - - - - 0.167** -
o13
t-stat 0.331 - 0.331 - t-stat - - - - - - 2.104 -
Coefficient -0.0115 - -0.0089 - Coefficient - - - - - - -0.0084%#% -
o4 14
t-stat -0.956 - -0.744 - t-stat - - - - - - -3.27 -
o5 Coefficient 0.0022 - -0.0078 - Coefficient - -0.9147 - -0.932 - -0.934 - 0.384
21
t-stat 0.0208 - -0.075 - t-stat - -0.347 - -0.353 - -0.353 - 0.137
Coefficient 0.0131 - 0.011 - Coefficient - 0.5657+** - 0.565%** - 0.566*** - 0.559***
ox16 o22
t-stat 1.63 - 1.382 - t-stat - 7.004 - 6.99 - 7.007 - 6.299
Coefficient - -1.738 - -1.177 Coefficient - - - - - - - 2.667
o021 23
t-stat - -1.545 - -1.062 t-stat - - - - - - - 0.918
Coefficient - 1.327%k - 1.327#%* Coefficient - - - - - - - 0.103
o022 24
t-stat - 15.554 - 15.43 t-stat - - - - - - - 1.1
Coefficient - 0.0122 - 0.571
o023
t-stat - 0.0104 - 0.5
Coefficient - -1.042%+ - -1.03
e tstat - -8.234 - -8.065
" Coefficient - 1.338 - 1.637
25
t-stat - 1.207 - 1.491
Coefficient - 0.508 - 0.502
e t-stat - 6.021 - 5.89

Table 11-40 VECM Models for Austria and Switzerland
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11.4.2

OLS - Quantile Regression estimations

COUNTRY USA
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYPREESIETOIEE SNI—SI I%)AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. | 0.000224%% | 0.000266%% | 0.000304*%* 0.000378#x* 0.000176%% | 0.000225%% | 0.000267+%* 0.000366%+*
o t-stat 9.97 6.70 14.63 10.76 4.64 3.19 7.64 6.34
Prob 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000
Cocff. ) 0.000000344 ) 0.000000592%+* ) 0.000000349 ) 0.000000722%+*
o t-stat - -1.27 - -2.59 - -1.03 - -2.60
Prob - 0.200 - 0.010 - 0.300 - 0.010
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. | -0.02726%% | 0027610 | 1 e | 00220635 | o onn | 0.025074%%% | 0.019272% | ~0-018962%%
B t-stat -14.41 -14.46 -12.66 -13.00 -7.35 -6.64 -6.17 -6.20
Prob 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Coeff. - - 001 61’97*** -0.016649%+x - - 001 &0 g | 0016243+
B2 t-stat R - 29.50 9.84 - - -5.26 -5.36
Prob - - 0.000 0.000 - - 0.000 0.000
Adjusted-R2 0.479 0.481 0.627 0.630 0.217 0.215 0.306 0.32
Sparsity - - - - 0.000575 0.000572 0.000533 0.000525
Quasi-LR statistic - - - - 84.350 85.410 127.940 136.610
AIC -13.65 -13.65 -13.98 -14.00 - - - -
SIC -13.62 -13.62 -13.93 -13.94 - - - -
Log-likehood 1538.20 1539.00 1569.33 1572.69 - - - -
ProbF-stat 0.000 0.000 0.000 0.000
Breach-Godficay Prob 0.000 0.000 0.000 0.001
Lags 1 1 1 1
ARCH Prob 0.000 0.000 0.260 0.410
Lags 1 1 1 1

Table 11-41 OLS and Quantile Regression versions of Okun’s Law for the United States of America
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COUNTRY AUSTRALIA
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYPREESIETOIEESNSI%AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Constttr
Coeff. | 0.000109%** 0.000223 0.000219%%% | 0.000363** | 0.00000678 | 0.000126%** 0.00013%* 0.000303
a0 t-stat 3.71 4.44 6.72 7.23 0.19 2.26 2.40 3.74
Prob 0.000 0.000 0.000 0.000 0.840 0.025 0.017 0.000
Cocff ) 0.00000122%+* ) 0.00000149%+* ) 0.00000098*+* ) 0.00000135
« t-stat - 2,77 - -3.68 - -2.59 - 3.25
Prob - 0.006 - 0.000 - 0.010 - 0.001
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. | nrogaseme | OOTB66¥% | o s -0.012547 -0.004866% | -0.006025%% | (0| 000751
B t-stat -5.03 -5.35 -5.98 653 -1.80 -2.39 276 248
Prob 0.000 0.000 0.000 0.000 0.072 0.017 0.006 0.014
Coeff. - - 0.011887++¢ -0.012469 - - 0.010153%x¢ | 0013117
B2 t-stat } ; 5.94 6.4 ; ] 3.48 5.03
Prob - - 0.000 0.000 - - 0.001 0.000
Adjusted-R? 0.120 0.153 0.265 0.315 0.017 0.03 0.083 0.124258
Sparsity - - - - 0.000635 0.000637 0.000619 0.000615
Quasi-LR statistic - - - - 5.750 10.500 24.280 36.220
AIC 1333 -13.36 -13.50 -13.56 - - - -
SIC -13.29 -13.30 -13.44 -13.49 - - - -
Log-likehood 1188.21 1192.04 1197.51 1204.21 - - - -
ProbF-stat 0.000 0.000 0.000 0.000 0.016 0.0052 0.000005 0
Prob 0.000 0.000 0.000 0.000
Breach-Godftreay
Lags 2 2 1 1
ARCH Prob 0.000 0.000 0.131 0.352
Lags 1 1 1 1

Table 11-42 OLS and Quantile Regression versions of Okun’s Law for Australia
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COUNTRY AUSTRIA
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYPR]?Z(I?};T?EE ?l—sl III“)AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000707* 0.0000984 0.000102%* 0.000152 0.000121%%F | 0.000157*** 0.000124 0.000165**
o0 t-stat 1.73 1.38 2.48 2.13 3.30 2.34 4.18 2.03
Prob 0.087 0.171 0.015 0.036 0.001 0.022 0.000 0.045
Cocff. ) 0.000000537 ) 0.000000962 ) 0.000000835 ) 0.000000698
« t-stat - -0.48 - -0.87 - -0.66 - -0.48
Prob - 0.635 - 0.389 - 0.514 - 0.630
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. 0.010951%* -0.011448** 0.003852 0.003709 0.015308+++ -0.017391#*+* -0.00512 -0.00459
B t-stat -2.17 -2.21 0.53 0.51 -4.65 -4.36 -0.99 -0.62
Prob 0.033 0.030 0.597 0.611 0.000 0.000 0.323 0.537
Coeff. - - 0.020172%%x | ~0-021009%%* - - 0.013057+% | 0015322
B tstat - - 2.83 2.92 - - 2,39 1.92
Prob - - 0.006 0.005 - - 0.019 0.058
Adjusted-R? 0.039 0.031 0.109 0.106 0.055589 0.047863 0.089101 0.084085
Spatsity - - - - 0.000698 0.00071 0.0007 0.0007
Quasi-LR statistic - - - - 7.820 8.023 12.846 13.467
AIC -13.50 -13.48 -13.56 -13.54 0.005167 0.018106 0.001624 0.003728
SIC -13.45 -13.40 -13.47 -13.43
Log-likehood 623.06 623.18 619.77 620.16
ProbF-stat 0.033 0.092 0.002 0.005
Breach-Godfreay Prob 0.006 0.006 0.003 0.002
Lags 1 1 1 1
ARCH Prob 0.573 0.548 0.641 0.619
Lags 1 1 1 1

Table 11-43 OLS and Quantile Regression versions of Okun’s Law for Austria
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COUNTRY CANADA
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYI;EES/ET?SEI;_SI I%AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.00018** | 0.000305%% |  0.000256 0.000458*% | 0.000101%% | 0.000228%% | 0.000174%% | 0.000389***
a0 tstat 5.96 5.57 8.29 8.45 2.69 3.04 3.62 5.17
Prob 0.000 0.000 0.000 0.000 0.008 0.003 0.000 0.000
Cocff. i -0:00000107 i 0.0000016 1#*+ i 0.00000102%*+ - 0.0000014 1+
o t-stat - 2.73 - -4.45 - -2.85 - -4.05
Prob - 0.007 - 0.000 - 0.005 - 0.000
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Cocff. 0.0214;76*** 0.023é67*** 0.0163-49*** 0018596 ) g 6573*** OOTTR245 1 01 1533*** 00149677
B t-stat -8.59 9.15 6.47 754 4.19 3.95 -3.90 573
Prob 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Coeff. - - 0.014407+%¢ | ~0-016903%% - - 0.01321xs | ~0-015984%%
(2 t-stat R R -5.76 -6.89 R R -3.07 -4.30
Prob - - 0.000 0.000 - - 0.002 0.000
Adjusted-R? 0.268 0.291 0.373 0.428 0.081648 0.100499 0.127275 0.173921
Sparsity - - - - 0.000707 0.000671 0.0007 0.000678
Quasi-LR statistic - - - - 24.309 32.500 38.695 54.709
AIC 13.32 13.35 13.47 13.55 - - - -
SIC -13.29 -13.30 -13.42 -13.49 - - - -
Log-likehood 1334.08 1337.78 1342.91 1352.53 - - - -
ProbF-stat 0.000 0.000 0.000 0.000 0.000001 0 0 0
Prob 0.001 0.012 0.000 0.015
Breach-Godfreay
Lags 1 1 1 2
Prob 0.000 0.000 0.002 0.011
ARCH
Lags 1 1 1 1

Table 11-44 OLS and Quantile Regression versions of Okun’s Law for Canada
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COUNTRY FINLAND
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TY?%S;ﬁgﬁggéfwr CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Constttr
Cocff. | 0.000146%% | 0.000283%% | 0.00023* | 0.000382%% | 0.0000696 | 0.000234% | 0.,000211%% | 0.000359%%*
o t-stat 3.39 3.52 5.69 523 0.97 3.36 3.66 6.38
Prob 0.001 0.001 0.000 0.000 0.333 0.001 0.000 0.000
Cocff ) 0.00000186** ) 0.00000203** ) 0.0000021 - 0.00000209%+*
o t-stat - 2,01 - -2.48 - -3.99 - -3.63
Prob - 0.047 - 0.015 - 0.000 - 0.000
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. | organgeme | OI8O | s | OOLAOTE | e | 00130855 | o | 00157645
B t-stat -5.96 -6.05 5.14 -5.29 277 221 426 -3.93
Prob 0.000 0.000 0.000 0.000 0.006 0.029 0.000 0.000
Coeff. - - 0.018237#xx | 0018315 - - 0.016307#x¢ | 00161665
B2 t-stat ] ; 651 ~6.65 ; ] 473 493
Prob - - 0.000 0.000 - - 0.000 0.000
Adjusted-R? 0.192 0.209 0.374 0.396 0.078425 0.107554 0.20356 0.230475
Sparsity - - - - 0.000962 0.000879 0.000798 0.000806
Quasi-LR statistic - - - - 19.413 30.041 59.195 67.251
AIC 1245 1246 12,69 1272 - - - -
SIC -12.41 -12.40 -12.63 -12.64 - - - -
Log-likehood 910.79 912.82 923.10 926.18 - - - -
ProbF-stat 0.000 0.000 0.000 0.000 0.000011 0 0 0
Prob 0.000 0.000 0.004 0.015
Breach-Godfreay
Lags 2 2 1 1
Prob 0.001 0.000 0.034 0.065
ARCH
Lags 1 1 1 1

Table 11-45 OLS and Quantile Regression versions of Okun’s Law for Finland
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COUNTRY FRANCE
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
R]?Z(ID};TOIEE SNI—SI III;A\W CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000833*+* 0.0001 84k 0.000129%#* 0.000306%** 0.000091 1% 0.000224%%* 0.000125%%* 0.000354%**
o0 t-stat 4.59 5.32 6.41 8.29 2.51 4.01 3.83 5.97
Prob 0.000 0.000 0.000 0.000 0.013 0.000 0.000 0.000
Coeff. - N - N - o - N
0.00000104*%* 0.000001 64+ 0.00000125%** 0.00000187++*
« t-stat - -3.38 - -5.54 - -2.88 - 418
Prob - 0.001 - 0.000 - 0.005 - 0.000
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. -0.006863*** -0.00844 9k 0 007;51*** -0.01038 3k -0.007088* -0.012025%#* -0.00672%* -0.01388**
B t-stat -4.25 -5.17 -4.96 -6.84 -1.83 -2.92 -2.40 -4.10
Prob 0.000 0.000 0.000 0.000 0.069 0.004 0.018 0.000
Coeff. - - 0 006;35*** -0.00950 3%+ - - -0.005397* -0.011227%%¢
2 tstat - - 437 631 - - 178 2.85
Prob - - 0.000 0.000 - - 0.076 0.005
Adjusted-R? 0.090 0.143 0.182 0.305 0.04815 0.080929 0.094218 0.164565
Sparsity - - - - 0.000508 0.000487 0.000483 0.000437
Quasi-LR statistic - - - - 11.763 20.939 24.107 45.561
AIC -14.19 -14.25 -14.29 -14.44 - - - -
SIC -14.16 -14.19 -14.23 -14.37 - - - -
Log-likehood 1229.66 1235.28 1231.75 1246.19 - - - -
ProbF-stat 0.000 0.000 0.000 0.000 0.000604 0.000028 0.000006 0
Prob 0.000 0.000 0.000 0.000
Breach-Godftreay
Lags 1 1 1 1
ARCH Prob 0.000 0.000 0.000 0.026
Lags 1 1 1 1

Table 11-46 OLS and Quantile Regression versions of Okun’s Law for France
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COUNTRY HONG KONG
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYPRF;?(I?zETCI)gg ?}—Sl III;AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000138 0.0000432 0.0000288 0.0000691 0.00(50685 0.0000739 0.0060457 0.0000951
@0 t-stat 0.38 0.60 0.78 0.93 -1.33 0.98 -0.84 1.26
Prob 0.705 0.553 0.438 0.352 0.186 0.328 0.403 0.210
Coeff. - -0.00000049 - -0.000000662 - -0.00000166* - -0.00000206**
ot t-stat - -0.47 - -0.63 - -1.80 - -2.82
Prob - 0.640 - 0.530 - 0.075 - 0.006
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. 0‘00{148* -0.001154* -0.001217** -0.001233** -0.000599 -0.001218* -0.000684 -0.000925
B t-stat -1.91 -1.92 -2.03 -2.05 -0.87 -1.63 -1.04 -1.19
Prob 0.058 0.058 0.045 0.043 0.386 0.106 0.301 0.235
Coeff. - - -0.001153* -0.001167*+* - - -0.000584 -0.000725
B2 t-stat - - -1.93 -1.95 - - -0.79 -1.24
Prob - - 0.056 0.054 - - 0.430 0.217
Adjusted-R? 0.022 0.016 0.046 0.041 -0.003031 0.007348 -0.00133 0.019448
Sparsity - - - - 0.000872 0.000874 0.000889 0.000903
Quasi-LR statistic - - - - 0.873 3.848 2471 6.875
AIC -12.84 -12.83 -12.85 -12.84 - - - -
SIC -12.80 -12.76 -12.78 -12.74 - - - -
Log-likehood 766.18 766.29 761.25 761.46 - - - -
ProbF-stat 0.058 0.150 0.025 0.051 0.350232 0.146 0.29074 0.075995
Prob 0.000 0.000 0.000 0.000
Breach-Godfteay
Lags 1 1 1 1
ARCH Prob 0.002 0.002 0.004 0.003
Lags 1 1 1 1

Table 11-47 OLS and Quantile Regression versions of Okun’s Law for Hong Kong
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COUNTRY ITALY
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYPR%%ET?%}S SNI—SI III;AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000175 0.00015** 0.000011 0.000134* 0.0000298 0.00024 0.0000458 0.000209*+*
o0 t-stat 0.51 2.20 0.31 1.85 0.96 2.76 1.51 2.80
Prob 0.609 0.030 0.754 0.066 0.340 0.007 0.134 0.006
Coeff. - -0.00000201** - -0.00000179* - -0.00000302 - -0.00000263*+*
ol t-stat - -2.23 - -1.94 - -2.81 - -2.85
Prob - 0.027 - 0.055 - 0.006 - 0.005
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. -0.002574 -0.005743 -0.002387 -0.004345 0.007358* -0.012217%% | -0.008391** -0.010891**
B t-stat -0.57 -1.24 -0.47 -0.84 -1.95 -2.57 -2.22 -2.04
Prob 0.568 0.219 0.643 0.402 0.054 0.012 0.028 0.044
Coeff. - - 0.0000228 -0.001793 - - -0.002548 -0.006717
B2 t-stat - - 0.00 -0.35 - - -0.52 -1.25
Prob - - 0.997 0.729 - - 0.602 0.215
Adjusted-R? 0.003 0.027 -0.015 0.009 0.013803 0.056746 0.010863 0.05168
Sparsity - - - - 0.000672 0.000642 0.000673 0.000618
Quasi-LR statistic - - - - 3.404 11.709 4.136 12.368
AIC -13.18 -13.20 -13.19 -13.20 - - - -
SIC -13.13 -13.13 -13.12 -13.11 - - - -
Log-likehood 792.57 795.07 787.68 789.59 - - - -
ProbF-stat 0.568 0.074 0.868 0.261 0.065057 0.002867 0.126455 0.006222
Breach-Godfreay Prob 0.697 0.995 0.751 0.961
: Lags 1 1 1 1
ARCH Prob 0.888 0.954 0.866 0.944
Lags 1 1 1 1

Table 11-48 OLS and Quantile Regression versions of Okun’s Law for Italy
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COUNTRY JAPAN
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TY%%S?T?SEIS\]}SI III;A\W CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000344** | 0.0000632*¢ | 0.000057*+* 0.000131#%* 0.0000431#** 0.00010%** 0.0000614%+* | 0.000122%***
) t-stat 2.58 2.27 4.453806 4.81 2.75 3.34 3.43 4.43
Prob 0.011 0.025 0 0.000 0.007 0.001 0.001 0.000
Cocff ) 0.000000423 0.00000102%+* ] 0.000000861** ) 0.00000102+**
o t-stat - -1.18 - -3.05 - 211 - -2.62
Prob - 0.242 - 0.003 - 0.037 - 0.010
Coeff. - - - - - - -
o2 t-stat - - - - - - -
Prob - - - - - - - -
Coeff. -0.002272%* | -0.002733** -0.001119 -0.002097** -0.002151 -0.004327#+* -0.000906 -0.002905%*
B1 t-stat 212 -2.40 -1.13 -2.07 -1.49 -2.75 -0.66 -2.49
Prob 0.036 0.018 0.262 0.041 0.140 0.007 0.508 0.014
Coeff. - - 0.005432%%+ -0.00629 1#** - - -0.004005%* -0.00421 8+
g e-stat - - -5.46 -6.27 - - 22,50 2.85
Prob - R 0.000 0.000 - 0.014 0.005
Adjusted-R? 0.028 0.031 0.214 0.265 0.015315 0.018309 0.069662 0.107788
Sparsity - - - - 0.000316 0.000307 0.000306 0.000282
Quasi-LR statistic - B - - 2.352 5.421 13.451 22,227
AIC -14.97 -14.97 -15.17 -15.23 - - - -
SIC -14.93 -14.90 -15.10 ~15.14 - - -
Log-likehood 930.28 930.99 935.92 940.54 - - - B
ProbF-stat 0.036 0.056 0.000 0.000 0.125117 0.06652 0.0012 0.000058
Prob 0.008 0.022 0.107 0.613
Breach-Godfreay
Lags 1 1 1 1
ARCH Prob 0.118 0.102 0.052 0.005
Lags 1 1 1 1

Table 11-49 OLS and Quantile Regression versions of Okun’s Law for Japan
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COUNTRY NORWAY
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYPR%%ET?%}S SNI—SI III;AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000259 0.0000731 0.0000551* 0.000124** 0.0000203 0.0000423 0.0000341 0.0000771
o0 t-stat 0.93 1.36 1.741476 2.14 0.96 1.09 1.08 1.58
Prob 0.356 0.176 0.084 0.034 0.341 0.279 0.282 0.118
Coeff. - -0.000000697 - -0.000000974 - -0.000000311 - -0.00000049
ol t-stat - -1.03 - -1.42 - -0.72 - -1.06
Prob - 0.306 - 0.157 - 0.474 - 0.292
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. -0.001753 -0.001945 -0.002712 -0.003063 -0.001654 -0.001783 -0.002318 -0.0029
B1 t-stat -0.92 -1.01 -1.37 -1.54 -0.98 -0.96 -1.06 -1.55
Prob 0.362 0.314 0.174 0.127 0.327 0.337 0.293 0.124
Coeff. - - -0.003768* -0.004184** - - -0.002228 -0.00312
B2 t-stat - - -1.89 -2.09 - - -1.07 -1.39
Prob - - 0.061 0.039 - - 0.285 0.166
Adjusted-R? -0.001 -0.001 0.018 0.026 -0.000518 -0.00637 0.001576 -0.003839
Sparsity - - - - 0.000617 0.000626 0.000598 0.000627
Quasi-LR statistic - - - - 1.254 1.569 3.056 3.332
AIC -13.42 -13.42 -13.43 -13.43 - - - -
SIC -13.38 -13.35 -13.37 -13.34 - - - -
Log-likehood 881.33 881.87 876.05 877.09 - - - -
ProbF-stat 0.362 0.390 0.118 0.099 0.262824 0.456435 0.217013 0.343211
Breach-Godfreay Prob 0.031 0.041 0.077 0.121
Lags 2 2 2 2
ARCH Prob 0.807 0.770 0.698 0.631
Lags 1 1 1 1

Table 11-50 OLS and Quantile Regression versions of Okun’s Law for Norway
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COUNTRY

NEW ZEALAND

TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYl;F;:S/zTOI(Ijgls\II-SI III;AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000976** 0.000157* 0.000176*+* 0.000234*+* 0.000058 0.0000593 0.000171** 0.000223
o0 t-stat 2.14 1.92 3.666775 2.89 0.68 0.38 2.01 1.24
Prob 0.035 0.058 0.0004 0.005 0.501 0.703 0.047 0.218
Coeff. - -0.00000125 - -0.00000122 - -6.82E-08 - -0.00000124
o t-stat - -0.88 - -0.89 - -0.03 - -0.46
Prob - 0.382 - 0.374 - 0.975 - 0.649
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. -0.011802%k* | -0.011732%%F | -0.010815%** -0.010763*** -0.009408 -0.009382 -0.009286 -0.007388
B1 t-stat -3.06 -3.03 -2.97 -2.95 -1.31 -1.29 -1.28 -1.19
Prob 0.003 0.003 0.004 0.004 0.194 0.199 0.204 0.238
Coeff. - - -0.013627*+** -0.013559%** - - -0.015538*+ | -0.014733%**
B2 t-stat - - -3.74 -3.72 - - -2.70 -2.53
Prob - - 0.000 0.000 - - 0.008 0.013
Adjusted-R? 0.082 0.079 0.195 0.193 0.030291 0.019789 0.071202 0.061548
Sparsity - - - - 0.001034 0.001043 0.001025 0.001027
Quasi-LR statistic - - - - 4.617 4.585 10.458 10.515
AIC -12.89 -12.88 -13.00 -12.99 - - - -
SIC -12.84 -12.80 -12.92 -12.88 - - - -
Log-likehood 614.24 614.63 614.00 614.42 - - - -
ProbF-stat 0.003 0.008 0.000 0.000 0.031651 0.101024 0.00536 0.014657
Breach- Godfreay Prob 0.000 0.000 0.006 0.007
Lags 2 2 2 2
Prob 0.006 0.006 0.001 0.001
ARCH
Lags 2 2 2 2

Table 11-51 OLS and Quantile Regression versions of Okun’s Law for New Zealand
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COUNTRY SINGAPORE
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYPR]EE(I?sz?ggSNI—SII]f)AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000254 -0.0000454 0.000125%* 0.000096 0.0000789** -0.0000108 | 0.000104** 0.0000196
o0 t-stat 0.50 -0.50 2.273285 1.01 2.01 -0.15 1.97 0.23
Prob 0.616 0.617 0.0252 0.314 0.047 0.880 0.051 0.818
Coeff. - 0.00000128 - 0.00000049 - 0.0000015 - 0.00000173
ol t-stat - 0.94 - 0.37 - 1.37 1.28
Prob - 0.347 - 0.712 - 0.174 0.205
Coeff. - - - - - - - -
o2 t-stat - - - - - - -
Prob - - - - - - -
Coeff. -0.003848** | -0.003568* -0.003095* -0.002998* -0.005059** | -0.003592** -0.00331* -0.003557**
B1 t-stat -2.06 -1.88 -1.74 -1.66 -2.52 -2.21 -1.75 -2.27
Prob 0.042 0.063 0.086 0.101 0.013 0.029 0.083 0.025
Coeff. - - -0.006396*** | -0.006308*** - - -0.003647* -0.003607*
B2 t-stat - - -3.58 -3.49 - - -1.93 -1.92
Prob - - 0.001 0.001 - - 0.056 0.057
Adjusted-R? 0.031 0.030 0.135 0.127 0.013674 0.018632 0.040157 0.03175
Sparsity - - - - 0.000813 0.000803 0.000813 0.000811
Quasi-LR statistic - - - - 3.276 5.384 8.181 8.401
AIC -12.80 -12.78 -12.90 -12.88 - - - -
SIC -12.74 -12.71 -12.82 -12.77 - - -
Log-likehood 654.56 655.02 654.29 654.36 - - - -
ProbF-stat 0.042 0.082 0.000 0.001 0.070305 0.067732 0.016727 0.038413
Breach-Godfreay Prob 0.111 0.106 0.011 0.012
Lags 1 1 1 1
Prob 0.172 0.188 0.154 0.161
ARCH
Lags 1 1 1 1

Table 11-52 OLS and Quantile Regression versions of Okun’s Law for Singapore
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COUNTRY SWITZERLAND
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYl;F;:SIfTCI)g}\]HS\]}SI III;A\W CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000781%+* | 0.0000933*%* | 0.000094*** | 0.000109**+ | 0.0000303 0.0000302 0.0000481 0.0000548*
o0 t-stat 4.31 2.98 5.076929 3.49 0.81 0.92 1.51 1.86
Prob 0.000 0.004 0 0.001 0.420 0.359 0.134 0.065
Cocff. ) -0.000000245 ) 0.000000247 ) 0.000000321 ) 0.000000233
“ t-stat - -0.60 - -0.61 - -0.84 - -0.51
Prob - 0.553 - 0.543 - 0.404 - 0.613
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. -0.011726%F+ | -0.011702%+¢ | -0.006807** -0.006773** 0.007043* -0.005101 -0.003564 -0.002922
B t-stat -4.59 -4.57 -2.25 -2.23 -1.67 -1.25 -1.18 -0.90
Prob 0.000 0.000 0.026 0.028 0.097 0.215 0.239 0.372
Coeff. - - 0.008662% %+ | ~0-008651%% - - 0.006358%% | 0-006922+*
B2 tstat - - 2.87 -2.86 - - 213 2.45
Prob - - 0.005 0.005 - - 0.035 0.016
Adjusted-R? 0.140 0.136 0.188 0.184 0.049327 0.044618 0.081299 0.075714
Sparsity - - - - 0.000364 0.00034 0.000334 0.000328
Quasi-LR statistic - - - - 9.730 11.006 17.904 18.612
AIC -14.58 -14.57 -14.63 -14.61 - - - -
SIC -14.54 -14.50 -14.56 -14.52 - - - -
Log-likehood 906.26 906.44 902.53 902.72 - - - -
ProbF-stat 0.000 0.000 0.000 0.000 0.001813 0.004074 0.000129 0.000329
Prob 0.000 0.000 0.002 0.002
Breach-Godfreay
Lags 2 2 1 1
ARCH Prob 0.004 0.002 0.008 0.006
Lags 2 2 1 1

Table 11-53 OLS and Quantile Regression versions of Okun’s Law for Switzerland
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COUNTRY TAIWAN
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYI;%S;T?SEIS\]}SI III;A\W CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000274 0.0000182 0.0000486** 0.0000521 -0.00001 -0.00001 -0.00000478 0.00000835
o0 t-stat 1.43 0.48 2.340781 1.31 -0.88 -0.26 -0.25 0.25
Prob 0.154 0.630 0.0208 0.191 0.383 0.793 0.806 0.805
Coeff. - 0.000000135 - -4.95E-08 - 8.01E-21 - -0.000000222
o t-stat - 0.28 - -0.10 - 0.00 - -0.49
Prob - 0.777 - 0.917 - 1.000 - 0.626
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. -0.000668* -0.00066* -0.001055%* -0.00106** 4.43E-18 7.11E-19 -0.0000806 -0.0000746
B1 t-stat -1.73 -1.70 -2.52 -2.51 0.00 0.00 -0.17 -0.18
Prob 0.087 0.092 0.013 0.013 1.000 1.000 0.868 0.860
Coeff. - - -0.000971 -0.000976 - - -0.0000719 -0.000175
B2 t-stat - - -2.32 -2.31 - - -0.19 -0.49
Prob - - 0.022 0.023 - - 0.847 0.622
Adjusted-R? 0.015 0.008 0.046 0.038 -0.007576 -0.015267 -0.014628 -0.022173
Sparsity - - - - 0.000371 0.000374 0.000379 0.000383
Quasi-LR statistic - - - - 0.000 - 0.150 0.211
AIC -14.07 -14.06 -14.09 -14.08 - - - -
SIC -14.03 -13.99 -14.03 -13.99 - - - -
Log-likehood 944.77 944.81 940.29 940.29 - - - -
ProbF-stat 0.087 0.223 0.018 0.045 1 - 0.927892 0.975875
Breach-Godfreay Prob 0.000 0.000 0.000 0.000
Lags 1 1 1 1
ARCH Prob 0.000 0.000 0.000 0.000
Lags 1 1 1 1

Table 11-54 OLS and Quantile Regression versions of Okun’s Law for Taiwan
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COUNTRY UK
TYPE OF MODEL OLS QUANTILE REGRESSION (MEDIAN)
TYPR]?Z(I?};TOIgg SNI—SI I%A\W CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000963 0.000168 0.000146 0.000226 0.0000672 0.000138 0.000134 0.000207
o0 t-stat 4.375379 4.171592 6.811733 6.01663 2.127006 1.775662 4.703932 4.479989
Prob 0 0 0 0 0.035 0.0777 0 0
Coeff. - -0.000000874 - -0.000000958 - -0.00000089 - -0.000000752
o t-stat - -2.120948 - -2.584752 - -1.517494 - -1.966335
Prob - 0.0355 - 0.0107 - 0.1312 - 0.051
Coeff. - - - - - - - -
o2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. -0.013384 -0.013705 -0.011851 -0.012115 -0.010817 -0.01098 -0.012144 -0.012169
B1 t-stat -6.67585 -6.891251 -6.501725 -6.75522 -3.150014 -2.785677 -5.242819 -5.812974
Prob 0 0 0 0 0.002 0.006 0 0
Coeff. - - -0.01116 -0.011467 - - -0.01108 -0.010933
B2 t-stat - - -0.135782 -6.404385 - - -3.801894 -4.352283
Prob - - 0 0 - - 0.0002 0
Adjusted-R? 0.215074 0.232078 0.36971 0.391857 0.069777 0.081335 0.158598 0.172825
Sparsity - - - - 0.000623 0.000608 0.000584 0.000556
Quasi-LR statistic - - - - 15.79295 19.87175 37.34723 43.68212
AIC -13.79681 -13.81256 -14.01007 -14.03969 - - - -
SIC -13.75837 -13.7549 -13.95217 -13.96249 - - - -
Log-likehood 1105.745 1108.005 1116.801 1120.156 - - - -
ProbF-stat 0 0 0 0.000071 0.000048 0 0
Breach-Godfteay Prob 0 0 0 0
Lags 2 2 2 1
ARCH Prob 0 0 0 0
Lags 1 1 1 1

Table 11-55 OLS and Quantile Regression versions of Okun’s Law for United Kingdom
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11.4.3 GARCH versions of Okun’s Law

COUNTRY USA AUSTRALIA
TYPE OF MODEL GARCH GARCH
TYI;EES/ET?(%;H:SIII;AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. -0.00009 -0.0000343 -0.000195 -0.0000888 -0.000393 -0.000438 -0.000397 -0.000229
o0 t-stat -1.560 -0.552 -1.047 -0.456 -4.240 -2.688 -3.392 -1.430
Prob 0.119 0.581 0.295 0.649 0.000 0.007 0.001 0.153
Coeff. - -0.000000255 - -0.000000409 - -0.000000554 - -0.00000112
o t-stat - -1.142 - -1.807 - -0.711 - -1.699
Prob - 0.254 - 0.071 - 0.477 - 0.089
Coeff. 0.8305 0.726368 2.208172 1.990317 1.544408 2.016677 1.965024 1.778477
o2 t-stat 2.855 2.747 2.263 2.074 3.751 3.665 3.647 2.944
Prob 0.004 0.006 0.024 0.038 0.000 0.000 0.000 0.003
Coeff. -0.013926 -0.014253 -0.019547 -0.020002 -0.000889 -0.001408 -0.003798 -0.004863
B1 t-stat -9.925 -10.353 -15.343 -15.757 -0.517 -0.813 -2.059 -2.760
Prob 0.000 0.000 0.000 0.000 0.605 0.416 0.040 0.006
Coeff. - - -0.012062 -0.012994 - - -0.005607 -0.005932
B2 t-stat - - -8.566 -8.608 - - -4.151 -4.749
Prob - - 0.000 0.000 - - 0.000 0.000
Coeff. 1.56E-08 1.47E-08 - - 2.05E-08 - - -
Yo t-stat 3.120 3.074 - - 4.361 - - -
Prob 0.002 0.002 - - 0.000 - - -
Coeff. 0.932536 0.996348 - - 0.548689 - - -
Y1 t-stat 2.935 3.026 - - 3.995 - - -
Prob 0.003 0.003 - - 0.000 - - -
Coeff. -0.861763 -0.89187 - - -0.656334 - - -
y2 t-stat -2.740 -2.768 - - -4.407 - - -
Prob 0.006 0.006 - - 0.000 - - -
Coeff. 0.333999 0.318884 - - 0.504824 - - -
8 t-stat 2.667 2.564 - - 6.498 - - -
Prob 0.008 0.010 - - 0.000 - - -
Coeff. - - -11.94233 -13.87454 - -5.328244 -6.29431 -7.891042
© t-stat - - -4.092 -4.030 - -4.123 -3.736 -3.393
Prob - - 0.000 0.000 - 0.000 0.000 0.001
Coeff. - - 0.211858 0.214264 - 0.107397 0.143295 0.199446
v t-stat - - 2.744 2.792 - 1.662 1.519 1.808
Prob - - 0.006 0.005 - 0.097 0.129 0.071
Coeff. - - 0.26913 0.278185 - 0.367201 0.363778 0.354937
y2 t-stat - - 2.856 2.866 - 5.316 5.008 4.430
Prob - - 0.004 0.004 - 0.000 0.000 0.000
Coeff. - - 0.307655 0.194541 - 0.68375 0.628317 0.535443
x t-stat - - 1.792 0.963 - 8.776 6.112 3.799
Prob - - 0.073 0.336 - 0.000 0.000 0.000
Adjusted-R? 0.501 0.492 0.663 0.665 0.233 0.297 0.000 0.358
AIC -13.945 -13.942 -14.106 -14.110 -13.669 -13.688 -13.722 -13.727
SIC -13.824 -13.805 -13.985 -13.972 -13.544 -13.545 -13.578 -13.566
Log-likehood 1576.920 1577.480 1587.924 1589.269 1223.539 1226.231 1222.392 1223.858

Table 11-56 GARCH versions of Okun’s Law for the United States of America and Australia
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COUNTRY AUSTRIA CANADA
TYPE OF MODEL GARCH GARCH
TYI;E]:EEETCI)SI[\]J ?HS III;AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr I-GARCH
Coeff. 0.0000746 0.000119 0.000118 0.000181 -0.000347 -0.000363 -0.000235 0.000985 0.000314
o0 t-stat 1.161 1.329 2.108 2.051 -2.013 -2.021 -1.095 4.976 1.760
Prob 0.246 0.184 0.035 0.040 0.044 0.043 0.274 0.000 0.078
Coeff. - -0.000000871 - -0.00000113 - -0.000000149 - -0.00000218 -0.00000117
o1 t-stat - -0.742 - -0.927 - -0.349 - -5.061 -3.291
Prob - 0.458 - 0.354 - 0.727 - 0.000 0.001
Coeff. - - - - 1.416766 1.446109 1.487916 -1.81286 0.338766
o2 t-stat - - - - 2.117 2.266 1.774 -2.731 0.575
Prob - - - - 0.034 0.024 0.076 0.006 0.565
Coeff. -0.011877 -0.011317 0.003123 0.002597 -0.007955 -0.006732 -0.009739 -0.018578 -0.017788
B1 t-stat -1.481 -1.484 0.468 0.453 -3.366 -3.053 -3.939 -7.188 -8.102
Prob 0.139 0.138 0.640 0.651 0.001 0.002 0.000 0.000 0.000
Coeff. - - -0.021785 -0.022389 - - -0.011337 -0.016288 -0.018782
B2 t-stat - - -3.242 -3.436 - - -5.583 -6.032 -2222.580
Prob - - 0.001 0.001 - - 0.000 0.000 0.000
Coeff. -23.47974 - 6.92E-09 6.84E-09 - 4.01E-08 - 2.43E-09 -
Yo t-stat -1.780 - 1.510 1.427 - 5.260 - 0.999 -
Prob 0.075 - 0.131 0.154 - 0.000 - 0.318 -
Coeff. 0.23249 - -0.099035 -0.119267 - 0.705947 - 0.034373 -0.032924
yi t-stat 1.056 - -1.947 -2.434 - 2.880 - 2.240 -27.127
Prob 0.291 - 0.052 0.015 - 0.004 - 0.025 0.000
Coeff. - - - - - -0.695555 - - -
Y2 t-stat - - - - - -2.867 - - -
Prob - - - - - 0.004 - - -
Coeff. -0.420752 - 1.003004 1.025255 - 0.237664 - 0.926266 1.032924
1) t-stat -0.523 - 27.788 28.481 - 3.221 - 22.275 851.059
Prob 0.601 - 0.000 0.000 - 0.001 - 0.000 0.000
Coeff. - -23.05647 - - -7.209708 - -9.486169 - -
[} t-stat - -2.202 - - -4.621 - -5.769 - -
Prob - 0.028 - - 0.000 - 0.000 - -
Coeff. - 0.255287 - - 0.302873 - 0.325078 - -
Y1 t-stat - 1.059 - - 2.604 - 2.482 - -
Prob - 0.290 - - 0.009 - 0.013 - -
Coeff. - 0.086496 - - 0.33279 - 0.310517 - -
2 t-stat - 0.474 - - 3.854 - 2.908 - -
Prob - 0.635 - - 0.000 - 0.004 - -
Coeff. - -0.393171 - - 0.57414 - 0.440216 - -
Iy t-stat - -0.617 - - 6.125 - 4.470 - -
Prob - 0.537 - - 0.000 - 0.000 - -
Adjusted-R? 0.039 0.029 0.106 0.103 0.336 0.330 0.415 0.442 0.425
AIC -13.446 -13.413 -13.584 -13.603 -13.481 -13.445 -13.566 -13.580 1363.434
SIC -13.309 -13.221 -13.419 -13.410 -13.365 -13.314 -13.434 -13.447 -13.643
Log-likehood 623.499 624.011 624.080 625.942 1355.064 1352.547 1357.852 1359.191 -13.543

Table 11-57 GARCH versions of Okun’s Law for Austria and Canada
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COUNTRY FINLAND FRANCE
TYPE OF MODEL GARCH GARCH
TYl;{F;ES/I;T(I)gll\JIIS\JESHIl;AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr IGARCH Const Const+tr Const Const+tr
Coeft. -0.000104 0.000181 0.0000968 0.000181 0.000172 0.000877 -0.000476 0.00142 -0.003401
o0 t-stat -1.615 3.156 3.814 3.201 5.090 2.831 -2.469 2.606 -0.561
Prob 0.106 0.002 0.000 0.001 0.000 0.005 0.014 0.009 0.575
Coeff. - -0.00000153 - -0.00000101 -0.000000831 - -0.00000126 - -0.00000164
o1 t-stat - -1.901 - -1.584 -2.207 - -2.950 - -4.892
Prob - 0.057 - 0.113 0.027 - 0.003 - 0.000
Coeff. 0.296682 - - - - -4.606836 3.755505 -8.158542 23.98601
o2 t-stat 1.422 - - - - -2.565 3.835 -2.389 0.609
Prob 0.155 - - - - 0.010 0.000 0.017 0.543
Coeff. -0.004614 -0.016166 -0.007608 -0.009093 -0.008912 -0.004534 -0.00322 -0.007036 -0.011298
B1 t-stat -3.863 -8.553 -4.566 -6.035 -9.837 -4.429 -2.007 -4.324 -4.619
Prob 0.000 0.000 0.000 0.000 0.000 0.000 0.045 0.000 0.000
Coeff. - - -0.011993 -0.010884 -0.011326 - - -0.004924 -0.006817
B2 t-stat - - -6.882 -7.183 -12.244 - - -3.784 -5.313
Prob - - 0.000 0.000 0.000 - - 0.000 0.000
Coeff. 1.09E-08 -15.00864 -1.630345 6.1E-09 - 1.63E-08 - - -
Yo t-stat 1.994 -5.762 -1.792 1.598 - 5.539 - - -
Prob 0.046 0.000 0.073 0.110 - 0.000 - - -
Coeft. 0.764371 1.002931 0.477479 0.257976 0.166557 -0.051217 - - -
Y1 t-stat 2.612 4.128 2.951 2.497 8.503 -1.835 - - -
Prob 0.009 0.000 0.003 0.013 0.000 0.066 - - -
Coeff. -0.55991 - - - - 0.207595 - - -
2 t-stat -2.034 - - - - 1.950 - - -
Prob 0.042 - - - - 0.051 - - -
Coeff. 0.546744 0.087298 0.921357 0.724093 0.833443 0.426915 - - -
5 t-stat 4.866 0.505 17.806 8.012 42.550 4.691 - - -
Prob 0.000 0.614 0.000 0.000 0.000 0.000 - - -
Coeff. - - - - - - -5.818371 -8.812142 -18.90049
® t-stat - - - - - - -3.847 -7.482 -6.648
Prob - - - - - - 0.000 0.000 0.000
Coeff. - - - - - - 0.141366 -0.050737 0.015336
Y1 t-stat - - - - - - 2.541 -1.276 0.612
Prob - - - - - - 0.011 0.202 0.541
Coeff. - - - - - - 0.226627 -0.134291 0.032328
2 t-stat - - - - - - 4.234 -2.292 0.630
Prob - - - - - - 0.000 0.022 0.529
Coeff. - - - - - - 0.67139 0.493799 -0.075994
X t-stat - - - - - - 7.687 7.296 -0.471
Prob - - - - - - 0.000 0.000 0.638
Adjusted-R? 0.200 0.190 0.301 0.320 0.322 0.307 0.380 0.418 0.441
AIC -12.826 -12.669 -12.986 -13.008 -12.973 -14.429 -14.521 -14.583 -14.611
SIC -12.683 -12.547 -12.863 -12.864 -12.871 -14.301 -14.376 -14.437 -14.446
Log-likehood 943.276 930.851 947.469 950.067 945.575 1255.071 1264.098 1262.146 1265.547

Table 11-58 GARCH versions of Okun’s Law for Finland and France
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COUNTRY HONG KONG ITALY
TYPE OF MODEL GARCH GARCH
Tyﬁgijxagggg&f“" CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Cocft. oonage  DO00338 | c 0000284 | 0000281 -0.0000558 | -0.000257 0.000195
) tstat 3,698 2,428 3315 -1.651 3,934 -0.521 43,170 4543
Prob 0.000 0.015 0.001 0.099 0.000 0.602 0.002 0.000
Cocft. : 20.000000491 ; ~0.000000746 ; 20.00000194 ; -0.00000231
” tstat : -0.516 - -0.746 : 22,280 - 3,874
Prob : 0.606 ; 0.456 ; 0.023 ; 0.000
Cocft. 1180977 1.112993 1139052 0.987826 1222842 0.884934 1127521 ;
w estat 3.325 2.946 2.804 2,007 3.739 2264 3.101 :
Prob 0.001 0.003 0.005 0.045 0.000 0.024 0.002 :
Cocft. Loooase 0000464 | o 0000509 | 0003348 0007544 | 0.007928 0008543
B rstat 1271 1.235 1722 1117 11.403 2311 2,042 2,035
Prob 0.204 0217 0.085 0.264 0.161 0.021 0.041 0.025
Coeft. - - o0oess 0000495 - - 0.003522 -0.003906
B t-stat ; - 1,739 1179 - - 0.899 1130
Prob : ; 0.082 0.239 : ; 0.369 0.258
Cocft. - ; ; - 1.36E-08 15808 1.35E-08 -
1o t-stat - ; ; - 2461 2.342 2462 -
Prob ; ; ; ; 0.014 0.019 0.014 :
Cocft. - ; ; - 1.200268 1541937 1237001 -
" t-stat - ; ; - 3.861 3.932 3541 -
Prob ; ; ; : 0.000 0.000 0.000 ;
Cocft. ; ; ; : -1.180877 -1.52155 1.220654 ;
v tstat ; - ; - 3723 3,824 3,446 ;
Prob ; ; ; : 0.000 0.000 0.001 ;
Cocft. : ; ; : 0.445416 0.366051 0.462474 ;
5 tstat : ; ; - 3.726 2.420 3.970 ;
Prob : ; ; : 0.000 0.016 0.000 ;
Cocft. -4,90815 45,0482 26208 -5.517415 ; ; ; 22077195
o tstat 2,426 2,342 2579 2193 : ; - 5,603
Prob 0.015 0.019 0.010 0.028 : ; : 0.000
Cocft. oopappe 0202472 | 1313694 0215648 : ; : -0.038268
n rstat 1112 -0.968 2,606 1144 ; ; : 20,219
Prob 0.266 0.333 0.009 0.252 : ; : 0.826
Coeft. 0567736 0.569227 sagre 0522373 - - - 0.680472
v t-stat 4.958 4745 2,639 3.595 - - - 6.605
Prob 0.000 0.000 0.008 0.000 : ; - 0.000
Cocft. 0.685155 0.67761 0364508 0.669673 - ; - -0.247534
A t-stat 5501 5.085 3.011 4312 - ; - 1,094
Prob 0.000 0.000 0.003 0.000 ; ; ; 0.274
Adjusted-R? 0.189 0.180 0.189 0212 20,059 -0.036 -0.097 -0.004
AIC 13.193 13178 13111 13159 20,059 13642 13613 13.697
SIC -13.030 112,991 12923 12948 20,059 13456 13426 13510
Log-likchood 791.983 792.107 781.522 785.407 824.897 826.512 817.965 822,976

Table 11-59 GARCH versions of Okun’s Law for Hong Kong and Italy
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COUNTRY JAPAN NEW ZEALAND
TYPE OF MODEL GARCH GARCH
TwﬁiiﬁgiggﬁiiAw' CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Cocff. 0000118 0.0000922 | 0000195 00000826 | -0.000691  -0.000681 0.000133 0.000149
o0 rstat 2113 4104 4160 2478 3114 23,510 3.074 1.608
Prob 0.035 0.000 0.000 0.013 0.002 0.000 0.002 0.108
Cocff. : -0.00000097 ; -0.00000155 ; 0.00000277 ; -0.000000273
” ©stat : 13,696 ; 6,019 ; 1138 ; ~0.186
Prob - 0.000 - 0.000 - 0.255 - 0.853
Cocff. -0.692451 ; 1189417 0793038 | 2248868  1.81102 ; ;
oz t-stat 1,460 ; 2,665 2461 3.259 2.531 ; ;
Prob 0.144 : 0.008 0.014 0.001 0.011 : :
Cocff. L0.002639  -0.002957 | -0.000837  -0.002304 | -0.006992  -0.007358 -0.008895 20,0093
B t-stat 22,662 4120 -0.971 -4.080 1,913 1,918 2,531 2,644
Prob 0.008 0.000 0.331 0.000 0.056 0.055 0.011 0.008
Cocff. : ; L0.004423  -0.005371 ; : -0.011945 L0.011769
8 t-stat : - -6.458 7,464 : - 2,888 2,820
Prob : ; 0.000 0.000 ; : 0.004 0.005
Cocff. 2.71E-10 ; -2.28E-10 - ; : - :
Yo t-stat 1183 ; -0.504 - : : ; -
Prob 0.237 ; 0.553 ; ; ; ; :
Cocff. 0.003342 ; 0.084562 ; ; ; ; :
" t-stat 0.098 ; 1353 - : - ; -
Prob 0.922 - 0.176 - - : ; ;
Coeff. - - - - - - - -
2 t-stat - - - - - - - -
Prob - - - - - - - -
Cocff. 1.033846 ; 0.963243 : ; ; ; ;
5 -stat 25.346 ; 14.864 - - - - ;
Prob 0.000 ; 0.000 - - - ; ;
Cocff. : 12382267 ; 2931577 | 1642022 -1.602645 -0.895764 -0.902756
© -stat - -4.651 - 118538 1,346 1.278 12938627 1,976
Prob : 0.000 - 0.000 0.178 0.201 0.000 0.048
Cocff. ; 0.170557 : 0438843 | -0.049855  -0.043616 -0.210387 -0.149536
" t-stat : 0.750 - 2,976 -0.425 20,320 222709 -0.850
Prob : 0.454 - 0.003 0.671 0.749 0.000 0.395
Cocff. ; 0.588236 : 0513619 | 0195495 0219421 0.196708 -0.149536
v t-stat - 3.581 - 4508 2,061 2,093 2,671 -0.850
Prob : 0.000 - 0.000 0.039 0.036 0.008 0.395
Cocft. - -0.304019 - 0574183 | 0.895188  0.898377 0.934446 0.936856
A t-stat ; 1,091 - -6.500 12.180 11.914 13530263.000 29.551
Prob ; 0.276 ; 0.000 0.000 0.000 0.000 0.000
Adjusted-R? 0.033 0.009 0.274 0.206 0.177 0.158 0.188 0.183
AIC -15.149 -15.195 415308 15390 -13.035 -13.024 13137 13113
SIC 15012 -15.036 -15.148 15184 12,847 -12.809 12948 12.897
Log-likchood 945.213 949.084 948.432 955.483 626.166 626.664 624.460 624312

Table 11-60 GARCH versions of Okun’s Law for Japan and New Zealand
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COUNTRY NORWAY SINGAPORE
TYPE OF MODEL GARCH GARCH
TYPIFESII;T?EI[\JISNIJSII%’AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000594 0.0000682 0.0000568 0.000127 0.0000858 -0.000092 0.000565 0.000495
o0 t-stat 0.415 1.209 1.642 2.050 1.833 -1.252 2.879 1.233
Prob 0.679 0.227 0.101 0.040 0.067 0.211 0.004 0.218
Coeff. - -0.000000685 - -0.000000996 - 0.00000218 - 0.000000568
o t-stat - -0.836 - -1.200 - 2.497 - 0.599
Prob - 0.403 - 0.230 - 0.013 - 0.549
Coeff. -0.134639 - - - - - -1.306351 -1.162097
o2 t-stat -0.256 - - - - - -2.171 -0.993
Prob 0.798 - - - - - 0.030 0.321
Coeff. -0.001038 -0.001374 -0.002634 -0.003061 -0.003014 -0.002541 -0.003215 -0.003438
B1 t-stat -0.596 -0.762 -1.365 -1.599 -2.728 -1.810 -2.293 -2.291
Prob 0.551 0.446 0.172 0.110 0.006 0.070 0.022 0.022
Coeff. - - -0.004 -0.004557 - - -0.006719 -0.006103
B2 t-stat - - -1.837 -2.085 - - -4.608 -3.751
Prob - - 0.066 0.037 - - 0.000 0.000
Coeff. -26.28015 - - - -1.47E-09 2.94E-08 0.000000122 0.000000122
Yo t-stat -5.405 - - - -0.234 2.253 4.363 2.348
Prob 0.000 - - - 0.815 0.024 0.000 0.019
Coeff. -0.117044 - - - 0.039649 0.310493 0.296812 0.276897
Y1 t-stat -0.770 - - - 1.651 1.872 1.418 1.211
Prob 0.441 - - - 0.099 0.061 0.156 0.226
Coeff. -0.209279 - - - -0.118397 -0.412046 -0.361025 -0.35167
y2 t-stat -1.840 - - - -3.593 -2.507 -1.828 -1.430
Prob 0.066 - - - 0.000 0.012 0.068 0.153
Coeff. -0.613055 - - - 1.045543 0.728224 -0.154041 -0.100913
8 t-stat -2.087 - - - 19.504 6.656 -0.761 -0.227
Prob 0.037 - - - 0.000 0.000 0.446 0.820
Coeff. - -26.34602 -26.49307 -26.19508 - - - -
® t-stat - -6.144 -5.991 -6.059 - - - -
Prob - 0.000 0.000 0.000 - - - -
Coeff. - -0.091936 -0.052868 -0.045453 - - - -
Y1 t-stat - -0.633 -0.420 -0.379 - - - -
Prob - 0.527 0.674 0.705 - - - -
Coeff. - -0.220722 -0.263664 -0.27269 - - - -
y2 t-stat - -2.058 -2.181 -2.332 - - - -
Prob - 0.040 0.029 0.020 - - - -
Coeff. - -0.615286 -0.622123 -0.601524 - - - -
X t-stat - -2.359 -2.294 -2.254 - - - -
Prob - 0.018 0.022 0.024 - - - -
Adjusted-R? -0.011 -0.001 0.018 0.025 -0.005 0.022 0.197 0.184
AIC -13.391 -13.399 -13.420 -13.423 -12.865 -12.868 -12.951 -12.945
SIC -13.238 -13.246 -13.266 -13.246 -12.710 -12.688 -12.744 -12.712
Log-likehood 884.131 884.664 879.298 880.470 662.098 663.272 662.043 662.713

Table 11-61 GARCH versions of Okun’s Law for Norway and Singapore
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COUNTRY SWITZERLAND TAIWAN
TYPE OF MODEL GARCH GARCH
TYPIFESII;T(I)SI[\JISNgllf’AW CONTEMPORANEOUS HYSTERETIC CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const Const+tr Const Const+tr Const Const+tr Const Const+tr
Coeff. 0.0000156 0.0000259 0.0000215 0.0000894 -0.000355 -0.000245 -0.000255 -0.000285
o0 t-stat 2.760 1.296 5.012 2.208 -3.538 -2.641 -3.579 -3.737
Prob 0.006 0.195 0.000 0.027 0.000 0.008 0.000 0.000
Coeff. - -0.000000332 - -0.000000305 - -0.000000498 - -0.000000788
o t-stat - -1.555 - -0.652 - -1.209 - -1.713
Prob - 0.120 - 0.515 - 0.227 - 0.087
Coeff. - - - - 2.27905 1.750753 1.675391 2.260752
o2 t-stat - - - - 3.619 3.079 3.268 4.933
Prob - - - - 0.000 0.002 0.001 0.000
Coeff. -0.004975 -0.005765 -0.003079 -0.005485 -0.0000915 -0.000168 -0.00022 -0.000339
B1 t-stat -5.759 -5.802 -4.408 -1.592 -0.323 -0.530 -0.631 -0.817
Prob 0.000 0.000 0.000 0.111 0.747 0.596 0.528 0.414
Coeff. - - -0.003568 -0.00744 - - -0.00029 -0.000329
B2 t-stat - - -4.305 -2.262 - - -0.974 -1.043
Prob - - 0.000 0.024 - - 0.330 0.297
Coeff. -0.004975 -5.468197 8.6E-11 -17.48425 1.63E-08 1.43E-08 1.42E-08 1.54E-08
Yo t-stat -5.759 -3.833 0.562 -5.046 5.619 4.064 4.269 5.821
Prob 0.000 0.000 0.574 0.000 0.000 0.000 0.000 0.000
Coeff. 1.055818 0.995466 0.917059 0.553977 0.472504 0.392812 0.452112 0.531235
Vi t-stat 8.575 4.629 7.582 2.388 2.337 2.577 2.668 2.271
Prob 0.000 0.000 0.000 0.017 0.020 0.010 0.008 0.023
Coeff. - - - - -0.587001 -0.522402 -0.579419 -0.633548
y2 t-stat - - - - -2.666 -3.140 -3.351 -2.585
Prob - - - - 0.008 0.002 0.001 0.010
Coeff. 0.907096 0.734602 0.495067 0.030989 0.251567 0.326063 0.309928 0.265139
8 t-stat 17.580 9.261 9.821 0.153 2.677 2.262 2.351 2.931
Prob 0.000 0.000 0.000 0.878 0.007 0.024 0.019 0.003
Coeff. - - - - - - - -
() t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. - - - - - - - -
i t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. - - - - - - - -
V2 t-stat - - - - - - - -
Prob - - - - - - - -
Coeff. - - - - - - - -
I8 t-stat - - - - - - - -
Prob - - - - - - -
Adjusted-R? 0.052 0.021 0.079 0.173 0.322 0.278 0.284 0.302
AIC -15.002 -14.931 -15.056 -14.656 -14.547 -14.524 -14.510 -14.548
SIC -14.888 -14.794 -14.919 -14.496 -14.396 -14.351 -14.336 -14.353
Log-likehood 935.093 931.700 931.961 908.343 981.644 981.104 972.906 976.474

Table 11-62 GARCH versions of Okun’s Law for Switzerland and Taiwan
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COUNTRY UK
TYPE OF MODEL GARCH
TYPE OF OKUNS LAW
RELATIONSHIP CONTEMPORANEOUS HYSTERETIC
TYPE OF MODEL Const |  Constttr Const |  Const+tr
Coeff. -0.000355 -0.000245 -0.000255 -0.000285
o0 t-stat -3.538 -2.641 -3.579 -3.737
Prob 0.000 0.008 0.000 0.000
Coeff. - -0.000000498 - -0.000000788
ol t-stat - -1.209 - -1.713
Prob - 0.227 - 0.087
Coeff. 2.27905 1.750753 1.675391 2.260752
o2 t-stat 3.619 3.079 3.268 4,933
Prob 0.000 0.002 0.001 0.000
Coeff. -0.0000915 -0.000168 -0.00022 -0.000339
B t-stat -0.323 -0.530 -0.631 -0.817
Prob 0.747 0.596 0.528 0.414
Coeff. - - -0.00029 -0.000329
B2 t-stat - - -0.974 -1.043
Prob - - 0.330 0.297
Coeff. 1.63E-08 1.43E-08 1.42E-08 1.54E-08
Yo t-stat 5.619 4.064 4.269 5.821
Prob 0.000 0.000 0.000 0.000
Coeff. 0.472504 0.392812 0.452112 0.531235
n t-stat 2.337 2.577 2.668 2.271
Prob 0.020 0.010 0.008 0.023
Coeff. -0.587001 -0.522402 -0.579419 -0.633548
Y2 t-stat -2.666 -3.140 -3.351 -2.585
Prob 0.008 0.002 0.001 0.010
Coeff. 0.251567 0.326063 0.309928 0.265139
3 t-stat 2.677 2.262 2.351 2931
Prob 0.007 0.024 0.019 0.003
Coeff. - - - -
© t-stat - - - -
Prob - - - -
Coeff. - - - -
Y1 t-stat - - - -
Prob - - - -
Coeff. - - - -
Y2 t-stat - - - -
Prob - - - -
Coeff. - - - -
A t-stat - - - -
Prob - - - -
Adjusted-R? 0.322 0.278 0.284 0.302
AIC -14.547 -14.524 -14.510 -14.548
SIC -14.396 -14.351 -14.336 -14.353
Log-likehood 981.644 981.104 972.906 976.474

Table 11-63 GARCH versions of Okun’s Law for the United Kingdom
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11.4.4  Quantile Processes of the Okun’s Law Coefticient

COUNTRY USA AUSTRALIA
Okun's coefficient(Contemporaneous) Okun's coefficient(Contemporaneous)
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.024192 -4.555445 0 -0.006842 -3.469597 0.0007
0.2 -0.024366 -5.178066 0 -0.004131 -1.870925 0.063
0.3 -0.023465 -5.892112 0 -0.003749 -1.321059 0.1882
0.4 -0.025726 -7.28553 0 -0.00479 -1.449637 0.1489
0.5 -0.024722 -6.972162 0 -0.006025 -2.147755 0.0331
0.6 -2.52E-02 -6.641242 0 -7.75E-03 -3.098211 2.30E-03
0.7 -0.027539 -8.73236 0 -0.009038 -2.777099 0.00061
0.8 -0.027897 -10.2837 0 -0.014112 -3.732535 0.0003
0.9 -0.027475 -6.434348 0 -0.021352 -4.670079 0
COUNTRY AUSTRIA CANADA
Okun's coefficient(Contemporaneous) Okun's coefficient(Contemporaneous)
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.030092 -2.048157 0.0435 -0.016906 -3.7906 0.0002
0.2 -0.0216 -2.328718 0.0221 -0.020021 -4.275033 0
0.3 -0.018275 -3.3412 0.0012 -0.014611 -2.867381 0.0046
0.4 -0.015763 -4.752921 0 -0.014837 -3.258648 0.0013
0.5 -0.015398 -4.624124 0 -0.017324 -3.734254 0.0002
0.6 -0.012253 -4.08673 0.0001 -0.019434 -5.335591 0
0.7 -1.10E-02 -3.897866 0.0002 -1.99E-02 -6.049137 0
0.8 -0.008521 -2.207159 0.0298 -0.025366 -4.249068 0
0.9 -0.004754 -0.791938 0.4305 -0.025363 -3.495181 0.0006
COUNTRY FINLAND FRANCE
Okun's coefficient(Contemporaneous) Okun's coefficient(Contemporaneous)
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.016136 -2.910669 0.0042 -0.003271 -0.491961 0.6234
0.2 -0.013281 -2.807289 0.0057 -0.009291 -1.670995 0.0966
0.3 -0.012896 -2.52552 0.0126 -0.009186 -1.778572 0.0771
0.4 -0.012257 -2.311131 0.0223 -0.012271 -2.509753 0.013
0.5 -0.01308 -2.377373 0.0188 -0.012025 -3.011472 0.003
0.6 -1.70E-02 -2.925054 0.004 -1.11E-02 -2.283681 0.0236
0.7 -0.018543 -2.539447 0.0122 -0.012371 -2.352505 0.0198
0.8 -0.02303 -2.722159 0.0073 -0.008943 -1.582925 0.1153
0.9 -0.033944 -3.178087 0.0018 -0.006607 -0.955608 0.3406
COUNTRY HONG KONG ITALY
Okun's coefficient(Contemporaneous) Okun's coefficient(Contemporaneous)
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 0.000967 1.138339 0.2573 -0.002499 -0.291816 0.7709
0.2 0.000228 0.433522 0.6654 -0.010817 -1.701607 0.0915
0.3 2.71E-19 4.54E-16 1 -0.008271 -1.744395 0.0837
0.4 -0.000431 -0.710697 0.4787 -0.011172 -2.377139 0.0191
0.5 -0.001218 -1.751516 0.0825 -0.012217 -2.552489 0.012
0.6 -1.21E-03 -1.440629 0.1524 -1.20E-02 -2.352762 0.0203
0.7 -0.001727 -1.7971 0.0749 -0.012176 -1.723875 0.0874
0.8 -0.002862 -2.189777 0.0305 -0.008989 -1.122839 0.2638
0.9 -0.004056 -3.616634 0.0004 -0.007206 -1.145716 0.2543

Table 11-64 Quantile Processes of the Contemporaneous Version Okun Coefficient for the
United States of America, Australia, Austria, Canada, Finland, France, Hong Kong and Italy.
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COUNTRY JAPAN NEW ZEALAND
Okun's coefficient(Contemporaneous) Okun's coefficient(Contemporaneous)
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 0.00077 0.33112 0.7411 -0.007774 -1.108166 0.2707
0.2 -0.001696 -1.141152 0.2561 -0.006953 -1.406272 0.163
0.3 -0.003206 -2.366326 0.0196 -0.011394 -1.99098 0.0494
0.4 -0.00257 -1.671247 0.0973 -0.011922 -1.657151 0.1009
0.5 -0.004327 -2.575778 0.0112 -0.009382 -1.169316 0.2453
0.6 -3.71E-03 -2.264126 0.0253 -1.85E-02 -3.133828 0.0023
0.7 -0.004225 -2.370527 0.0193 -0.016734 -3.137289 0.0023
0.8 -0.004863 -2.655335 0.009 -0.013277 -3.326448 0.0013
0.9 -0.003042 -1.287042 0.2005 -0.017011 -2.005184 0.0479
COUNTRY NORWAY SINGAPORE
Okun's coefficient(Contemporaneous) Okun's coefficient(Contemporaneous)
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.003125 -0.945044 0.3464 -0.005247 -0.952808 0.343
0.2 -0.00323 -1.318717 0.1896 -0.001904 -0.684179 0.4955
0.3 -0.000591 -0.209996 0.834 -0.002814 -1.025448 0.3077
0.4 -0.002818 -1.212788 0.2274 -0.004273 -1.890907 0.0616
0.5 -0.001654 -0.978298 0.3298 -0.003592 -2.199756 0.0302
0.6 -2.30E-03 -1.388601 0.1673 -3.33E-03 -2.845539 0.0054
0.7 -0.000776 -0.396702 0.6922 -0.003542 -2.746758 0.0072
0.8 -0.000756 -0.276781 0.7824 -0.005087 -2.750829 0.0071
0.9 -0.001692 -0.474936 0.6356 -0.005572 -1.351418 0.1796
COUNTRY SWITZERLAND TATWAN
Okun's coefficient(Contemporaneous) Okun's coefficient(Contemporaneous)
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 0.000162 0.037131 0.9704 -0.00053 -0.865637 0.3883
0.2 -0.002093 -0.501107 0.6172 -0.000234 -0.505598 0.614
0.3 -0.004164 -1.6857 0.0944 -0.000351 -1.184345 0.2384
0.4 -0.005189 -3.138766 0.0021 -6.88E-18 -2.14E-14 1
0.5 -0.007043 -1.766184 0.0799 4.46E-18 1.12E-14 1
0.6 -1.42E-02 -3.405208 0.0009 6.85E-05 0.13321 0.8942
0.7 -0.014307 -6.160785 0 -0.000521 -0.634374 0.5269
0.8 -0.014953 -5.144743 0 -0.001244 -0.835634 0.4049
0.9 -0.01792 -4.845555 0 -0.001904 -0.871164 0.3852
COUNTRY UK
Okun's coefficient(Contemporaneous)
Quantile Coefficient t-Statistic Prob.
0.1 -0.016976 -4.415927 0
0.2 -0.01352 -3.038283 0.0028
0.3 -0.006336 -1.404174 0.1622
0.4 -0.007307 -1.949189 0.0531
0.5 -0.01098 -3.312075 0.0011
0.6 -1.32E-02 -3.307982 0.0012
0.7 -0.015391 -4.339942 0
0.8 -0.016073 -3.636203 0.0004
0.9 -0.018777 -3.109946 0.0022
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COUNTRY USA
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.01847 -6.978327 0 -0.014526 -6.51683 0
0.2 -0.021385 -8.27797 0 -0.012069 -4.096912 0.0001
0.3 -0.0212 -7.060524 0 -0.012911 -3.524199 0.0005
0.4 -0.022113 -7.430657 0 -0.014394 -4.735221 0
0.5 -0.018962 -6.17778 0 -0.016243 -5.342424 0
0.6 -1.96E-02 -6.622536 0 -0.017383 -5.79E+00 0
0.7 -0.020455 -7.779098 0 -0.019416 -5.860318 0
0.8 -0.023852 -10.4176 0 -0.018239 -6.949442 0
0.9 -0.022893 -11.79717 0 -0.019292 -7.685338 0
COUNTRY AUSTRALIA
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.007 -2.264 0.025 -0.006 -2.132 0.034
0.2 -0.004 -1.158 0.249 -0.007 -2.644 0.009
0.3 -0.008 -2.431 0.016 -0.009 -3.236 0.002
0.4 -0.008 -2.598 0.010 -0.012 -3.696 0.000
0.5 -0.008 -2.470 0.015 -0.013 -5.005 0.000
0.6 -0.011 -3.892 0.000 -0.015 -6.217 0.000
0.7 -0.013 -5.131 0.000 -0.015 -6.660 0.000
0.8 -0.016 -5.532 0.000 -0.014 -5.207 0.000
0.9 -0.019 -6.007 0.000 -0.020 -5.383 0.000
COUNTRY AUSTRIA
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.014891 -0.997707 0.3212 -0.01744 -1.469002 0.1454
0.2 0.003692 0.225531 0.8221 -0.026736 -1.841105 0.069
0.3 -0.002803 -0.255919 0.7986 -0.019367 -1.947796 0.0546
0.4 -0.001553 -0.20949 0.8345 -0.018138 -2.468331 0.0155
0.5 -0.00512 -0.988915 0.3254 -0.013057 -2.376771 0.0196
0.6 -2.28E-03 -0.339979 0.7347 -0.010506 -1.33E+00 0.1874
0.7 0.001012 0.164126 0.87 -0.011573 -1.506177 0.1356
0.8 0.003453 0.424759 0.672 -0.013071 -1.403069 0.1641
0.9 0.012896 1.436118 0.1545 -0.029208 -2.741358 0.0074
COUNTRY CANADA
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.012366 -2.445596 0.0153 -0.008776 -1.664926 0.0975
0.2 -0.013625 -2.831379 0.0051 -0.015231 -3.555861 0.0005
0.3 -0.011391 -3.025596 0.0028 -0.016758 -4.086704 0.0001
0.4 -0.014808 -4.439743 0 -0.015314 -3.967246 0.0001
0.5 -0.014967 -5.697872 0 -0.015984 -4.278251 0
0.6 -1.57E-02 -5.135943 0 -0.01505 -4.57E+00 0
0.7 -0.016634 -6.335786 0 -0.01352 -4.525536 0
0.8 -0.018659 -5.162211 0 -0.012579 -3.99476 0.0001
0.9 -0.024917 -4.665517 0 -0.018591 -5.436995 0
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COUNTRY FINLAND
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.004846 -0.724494 0.47 -0.020099 -3.994371 0.0001
0.2 -0.011508 -2.211697 0.0286 -0.020275 -5.293857 0
0.3 -0.014831 -3.015183 0.003 -0.01844 -4.789418 0
0.4 -0.014068 -3.046156 0.0028 -0.017345 -5.027949 0
0.5 -0.015764 -3.908736 0.0001 -0.016166 -4.903924 0
0.6 -1.62E-02 -4.201633 0 -0.016809 -4.87E+00 0
0.7 -0.017431 -3.400985 0.0009 -0.020033 -3.832442 0.0002
0.8 -0.022547 -3.858242 0.0002 -0.027521 -4.382205 0
0.9 -0.020727 -2.855414 0.0049 -0.026479 -4.493143 0
COUNTRY FRANCE
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.007428 -1.546576 0.1238 -0.006127 -1.097152 0.2741
0.2 -0.011013 -2.839569 0.0051 -0.009395 -2.142255 0.0336
0.3 -0.012275 -3.304314 0.0012 -0.010376 -3.239091 0.0014
0.4 -0.012086 -3.29934 0.0012 -0.009943 -2.421537 0.0165
0.5 -0.01388 -4.221023 0 -0.011227 -2.485135 0.0139
0.6 -1.29E-02 -4.500541 0 -0.009942 -2.08E+00 0.0395
0.7 -0.011559 -4.139715 0.0001 -0.007873 -1.505438 0.1341
0.8 -0.011857 -2.816213 0.0054 -0.007486 -1.357102 0.1766
0.9 -0.012345 -1.99845 0.0473 -0.006532 -1.198953 0.2322
COUNTRY HONG KONG
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 0.000499 0.661674 0.5095 -0.000398 -0.412732 0.6806
0.2 0.000575 1.114705 0.2673 -0.000822 -1.255394 0.2119
0.3 0.000157 0.311727 0.7558 -0.000787 -1.261727 0.2096
0.4 -0.000546 -0.837031 0.4043 -0.001041 -1.599851 0.1124
0.5 -0.000925 -1.240321 0.2174 -0.000725 -1.123107 0.2638
0.6 -1.30E-03 -1.645942 0.1025 -0.000594 -8.47E-01 0.3989
0.7 -0.001708 -1.783724 0.0771 -0.000836 -0.868804 0.3868
0.8 -0.002738 -2.104155 0.0376 -0.001547 -1.572481 0.1186
0.9 -0.004213 -3.735085 0.0003 -0.001562 -1.271351 0.2062
COUNTRY ITALY
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 0.000401 0.061743 0.9509 -0.013194 -2.839195 0.0053
0.2 -0.003509 -0.695424 0.4882 -0.007404 -1.513817 0.1328
0.3 -0.004129 -1.037982 0.3014 -0.003955 -0.78442 0.4344
0.4 -0.005353 -1.349589 0.1798 -0.001798 -0.381272 0.7037
0.5 -0.008391 -2.211941 0.0289 -0.002548 -0.520565 0.6037
0.6 -7.99E-03 -1.537332 0.1269 -0.002291 -3.58E-01 0.7212
0.7 -0.005314 -0.760111 0.4487 -0.001865 -0.238938 0.8116
0.8 -0.006388 -0.755997 0.4512 0.002216 0.284307 0.7767
0.9 -0.005234 -0.661594 0.5095 0.005455 0.818522 0.4147

Table 11-67 Quantile Processes of the Hysteretic model Version
(Contemporaneous and Hysteresis) for Finland, France, Hong Kong and Italy.
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COUNTRY JAPAN
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.002926 -1.007395 0.3158 -0.007253 -2.743677 0.007
0.2 -0.001381 -0.766018 0.4452 -0.005485 -2.619974 0.0099
0.3 -0.002083 -1.720699 0.0879 -0.005406 -3.056308 0.0028
0.4 -0.002425 -2.323174 0.0219 -0.004774 -3.179949 0.0019
0.5 -0.002905 -2.581678 0.011 -0.004218 -2.945794 0.0039
0.6 -2.26E-03 -1.848364 0.067 -0.004743 -3.15E+00 0.0021
0.7 -0.003051 -2.344591 0.0207 -0.005446 -2.955381 0.0038
0.8 -0.002101 -1.283068 0.202 -0.006448 -3.05126 0.0028
0.9 -0.002216 -0.910985 0.3641 -0.005984 -2.181719 0.0311
COUNTRY NEW ZEALAND
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.007341 -1.158467 0.2497 -0.010158 -1.501543 0.1367
0.2 -0.011648 -2.257738 0.0264 -0.008033 -1.394235 0.1666
0.3 -0.013993 -2.375355 0.0196 -0.008174 -1.306782 0.1946
0.4 -0.010357 -1.85551 0.0668 -0.009616 -1.496931 0.1379
0.5 -0.009286 -1.345332 0.1819 -0.015538 -2.606781 0.0107
0.6 -8.67E-03 -1.134652 0.2595 -0.013089 -2.85E+00 0.0055
0.7 -0.011126 -1.517516 0.1326 -0.011717 -2.199685 0.0304
0.8 -0.01504 -2.460635 0.0158 -0.010784 -1.274527 0.2057
0.9 -0.016562 -2.025025 0.0458 -0.021552 -2.437734 0.0167
COUNTRY NORWAY
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.004586 -1.503787 0.1351 -0.002873 -0.826932 0.4098
0.2 -0.004137 -1.467805 0.1446 -0.004932 -1.326648 0.187
0.3 -0.003332 -1.363308 0.1752 -0.006133 -2.093832 0.0383
0.4 -0.00154 -0.666996 0.506 -0.003644 -1.476532 0.1423
0.5 -0.002318 -1.056594 0.2927 -0.002228 -1.073668 0.285
0.6 -1.30E-03 -0.585429 0.5593 -0.002673 -1.45E+00 0.1499
0.7 -0.002643 -1.311422 0.1921 -0.002735 -1.652966 0.1008
0.8 -0.002922 -1.292292 0.1986 -0.003957 -2.293082 0.0235
0.9 0.000293 0.094841 0.9246 -0.001607 -0.519992 0.604
COUNTRY SINGAPORE
Okun's coefficient Hysteresis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.000249 -0.053992 0.9571 -0.010289 -4.607847 0
0.2 -0.000873 -0.245863 0.8063 -0.006424 -2.686256 0.0085
0.3 -0.004265 -1.571264 0.1193 -0.006839 -2.873933 0.005
0.4 -0.003827 -1.726701 0.0874 -0.00434 -2.601253 0.0107
0.5 -0.00331 -1.743204 0.0844 -0.003647 -1.923083 0.0574
0.6 -3.92E-03 -2.092179 0.039 -0.003965 -1.95E+00 0.0535
0.7 -0.004075 -2.656817 0.0092 -0.002634 -1.183713 0.2394
0.8 -0.004387 -2.252081 0.0265 -0.002958 -1.24899 0.2146
0.9 -0.001453 -0.432628 0.6662 -0.005746 -1.874846 0.0638

Table 11-68 Quantile Processes of the Hysteretic model Version Okun’s Coefficients
(Contemporaneous and Hysteresis) for Japan, New Zealand, Norway and Singapore.
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COUNTRY SWITZERLAND
Okun's coefficient Hysterisis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.000551 -0.125331 0.9005 -0.004216 -0.579709 0.5632
0.2 -0.00074 -0.263666 0.7925 -0.007274 -1.728457 0.0865
0.3 -0.002307 -1.017482 0.311 -0.004497 -1.432481 0.1546
0.4 -0.00319 -1.181794 0.2396 -0.00715 -2.494546 0.014
0.5 -0.003564 -1.044245 0.2985 -0.006358 -2.059069 0.0417
0.6 -8.82E-03 -2.422083 0.0169 -0.006663 -2.30E+00 0.0231
0.7 -0.008068 -2.512582 0.0133 -0.009298 -3.144174 0.0021
0.8 -0.010303 -2.121626 0.0359 -0.006032 -1.316887 0.1904
0.9 -0.014137 -1.886466 0.0616 -0.005956 -0.870516 0.3858
COUNTRY TAIWAN
Okun's coefficient Hysterisis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.000834 -1.066384 0.2882 -0.000642 -1.077348 0.2833
0.2 -0.000564 -1.525424 0.1296 -0.000386 -0.885063 0.3778
0.3 -0.000296 -0.958965 0.3394 -0.000321 -0.685423 0.4943
0.4 -0.000242 -0.777695 0.4382 -0.000372 -0.879967 0.3805
0.5 -0.0000746 -0.183979 0.8543 -0.000175 -0.485577 0.6281
0.6 -6.86E-05 -0.112726 0.9104 -0.00041 -9.54E-01 0.3416
0.7 -0.00047 -0.453427 0.651 -0.00052 -0.63084 0.5293
0.8 -0.001842 -1.249556 0.2137 -0.001868 -1.758913 0.081
0.9 -0.002477 -1.763119 0.0802 -0.002465 -1.934225 0.0553
COUNTRY UK
Okun's coefficient Hysterisis coefficient
Quantile Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
0.1 -0.015887 -4.332396 0 -0.009437 -2.023579 0.0447
0.2 -0.012779 -3.098803 0.0023 -0.011329 -2.701029 0.0077
0.3 -0.013643 -3.424913 0.0008 -0.009117 -2.483226 0.0141
0.4 -0.01163 -4.458938 0 -0.009721 -3.045488 0.0027
0.5 -0.012169 -5.783836 0 -0.010933 -4.330467 0
0.6 -1.26E-02 -5.638483 0 -0.010542 -4.60E+00 0
0.7 -0.011843 -4.799546 0 -0.011484 -4.645198 0
0.8 -0.013091 -4.015119 0.0001 -0.014433 -5.479611 0
0.9 -0.012521 -3.68341 0.0003 -0.014367 -5.526806 0

Table 11-69 Quantile Processes of the Hysteretic model Version Okun’s Coefficients
(Contemporaneous and Hysteresis) for Switzerland, Taiwan and the United Kingdom.
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Figure 11-1 Percentiles of the Okun’s Coefficient of the Hysteretic model for the United States of America, Australia, Canada, Finland, France and
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Okun's Coefficient_ JAPAN Okun's Coefficient_ NEW ZEALAND Okun's Coefficient NORWAY
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Figure 11-2 Percentiles of the Okun’s Coefficient of the Hysteretic model for Japan, New Zealand, Norway, Singapore, Switzerland, Taiwan and UK.
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Hysterisis coeffecient_ USA Hysterisis Coefficient AUSTRALIA Hysterisis Coefficient_ AUSTRIA
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Figure 11-3 Percentiles of the Hysteresis Okun’s Coefficient of the Hysteretic model for Japan, New Zealand, Norway, Singapore, Switzerland,
Taiwan and UK.
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Figure 11-4 Percentiles of the Hysteretic Okun’s Coefficient of the Hysteretic model for Japan, New Zealand, Norway, Singapore, Switzerland,
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