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ESTIMATING THE SIZE OF THE SHADOW ECONOMY IN
JAPAN: A STRUCTURAL MODEL WITH LATENT VARIABLES

Abstract. The current study adopts an approach to the Japanese case that
is based on the theory of unobservable variables. This methodology involves the
estimation of structural models (MIMIC) which analyses a set of causes of the
shadow economy while simultaneously taking into account its influence upon a
series of indicators. The proposed model permits the determination of a relative
evolution over time of the size of the shadow economy, which requires the
calibration of the model with an exogenous estimation in order to obtain real
values. The exogenous estimation is obtained by a monetary method based on a
money demand function. The results show that the size of shadow economy
measures between 8-11% of GDP in the period 1980-2008, and demonstrate that
the shadow economy is significantly influenced by the tax burden and its
components (direct tax, indirect tax and social contributions).
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I. INTRODUCTION

The shadow economy is one of the causes of the inefficient functioning of the
goods and labour markets. It introduces a distortion of competition within countries
and among States. It is clear that the SE not only has negative effects on the
economic system but also generates positive ones.

Shadow economy creates an extra added value that can be spent in the official
economy. Schneider and Enste (2000) state that at least two thirds of the income
earned in the SE is immediately spent in the official economy, thus having a
positive effect on the latter.

In this study, we want to respond to the following questions: What are the
dynamics and size of the Japanese SE (as percentage of the official GDP) in the
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last thirty years?, What are the main causes of SE? To find answers to these
queries, we apply an econometric model, namely a Multiple Indicators Multiple
Causes (MIMIC) model which is a special specification of a more general approach
called Structural Equation Modelling (SEM).

II. DEFINITION OF THE SHADOW ECONOMY

No single definition of the underground economy serves all the diverse
scientific aims. Several attempts are presented in the literature to summarize the
wide range of proposed definitions of SE. Schneider and Enste (2000) defines the
shadow economy like “all economic activities which contribute to officially
calculated gross national product” and Feige(1989) as “economic activities include
conscious efforts to avoid official detection”.

The System of National Accounts (SNA93) and the European System of National
Accounts (ESA95) define the “non observed economy”, comprising all product
activities that can be classified into the following three areas:

(1) Underground production;

(2) Informal production;

(3) lllegal production.

The Underground production represents the area of production activities that are
not directly observed due to:

(1.a) Economic reasons(T4, T5- the activities carried out outside government
regulations such as avoiding tax, minimum wages, number of work hours, and
working conditions for labourers.

(1.b) Statistical reasons (T1, T2, T3- production activities that are not
registered due to failure to fill statistical questionnaires. Their activities go
undetected using traditional survey methods due to the small nature of the
enterprise.

The Informal production (T6) refers to productive institutional units characterised
by:

(2.2) a low level of organisation;

(2.b) little or no division between work and capital;

(2.c) work relations based on occasional jobs, kinship, or personal relations.

(This context comprises the activity of craftsmen, peddlers without licences, farm
workers, home workers, and the unregistered activities of small merchants).
Lllegal production_(T7) includes the activities oriented at the production of goods
and services whose sale, distribution or possession is prohibited by law.
Included in this area are also productive activities carried out by unauthorised
operators'.

! SNA (1993) states explicitly that illegal activities should be included in the system of national accounts,
noting that “despite the obvious practical difficulties in obtaining data on illegal production, it is included
within the production boundary of the System” (SNA 1993: 6.30), and that: “All illegal actions that fit the
characteristics of transactions — notably the characteristic that there is mutual agreement between the parties
— are treated the same way as legal actions” (SNA 1993: 3.54). The 1993 SNA suggests that illegal actions
for which there is no mutual agreement can be construed as an extreme form of externality for which, in
general, no values are imputed in the national accounts. Therefore, it is absence of consent rather than
illegality that is actually the criterion for exclusion from the production boundary (OECD 2002, p. 38).



Estimating the Size of the Shadow Economy in Japan: A Structural Model ........

l Bear-t dwerved }

Tevounry

l Ldzrarniznd 0 Infarmal 1 J TN |
- L
e - I o B
Slalizll Loumariv Té I
Rrasois Rirazois Foar hegisterer et rmaisroed
| - w | = - - '-\.
Tl TI T3 T Iz
il gannss sntpezrord et remisoed Lincer rapartigm Far b sterard

Figure 2.1: Framework of Non-Observed Economy’

The NOE is aggregated in three categories: the Shadow Economy or “economical
part” of NOE is defined as the non-observed economy caused by economic reasons
(T4, TS, T6); the Illegal Activities correspond to T7; the “Statistical part” includes
T1, T2, T3 and imputed rentals. Only the first category is considered to be the SE.

III. EMPIRICAL STRATEGY AND DATA

We model the Japan shadow economy using a different type of models-
Structural Equations Models(SEM).Structural Equation Models (SEM) are
statistical relationships among latent (unobserved) and manifest (observed)
variables. A special case of SEM is the Multiple Indicators and Multiple Causes
model. It allows to consider the SE as a “latent” variable linked, on the one hand,
to a number of observable indicators (reflecting changes in the size of the SE) and
on the other, to a set of observed causal variables, which are regarded as some of
the most important determinants of the unreported economic activity.

The first economists to consider the size of the hidden economy as an
‘unobservable variable’ were Frey and Weck-Hannemann (1984).

This kind of models is composed by two sorts of equations, the structural one
and the measurement equations system. The equation that captures the

2 Dell’Anno, Roberto, Offiong Hele Solomon(2006), “Shadow Economy And Unemployment Rate in
SUALIS there A Structural RelationShip? An Empirical Analysis” Annual Meeting of the European Public
Choice Society, Finland
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relationships among the latent variable (1) and the causes (Xq) is named “‘structural
model” and the equations that links indicators (Yp) with the latent variable
(underground economy) is called the “measurement model”.

So the shadow economy (1) is linearly determined, subject to a disturbance {, by a

set of observable exogenous causes X, , X, ,....X,, :

N=r%+7%+...7,x, +& (3.1)
The latent variable (1) determines, linearly, subject to a disturbances ¢,,¢&,,...& I

set of observable endogenous indicators y,, y,,...y, :

nW=AnteE Ly, =A4nte, e, ¥, =An+E, (3.2)

The structural disturbance ¢, and measurement errors € are all normal distributed,
mutually independent and all variables are taken to have expectation zero.

To facilitate the identification of SEM some conditions are available: the necessary
(but not sufficient) condition, so-called #-rule, states that the number of non-
redundant elements in the covariance matrix of the observed variables must be
greater or equal to the number of unknown parameters in the model-implied
covariance matrix. A sufficient (but not necessary) condition of identification, is
that the number of indicators is two or greater and the number of causes is one or
more, provided that is assigned a scale to 1 (MIMIC rule). For assigning a scale to
the latent variable it is needed to fix one A parameter to an exogenous value.
Although several econometric improvements are introduced in the last years, the
most important criticism to the MIMIC method is the strong dependence of the
outcomes by the (exogenous) choice of the coefficient of scale (A)(Dell’Anno,
2004).

3.1. Data Issues

The variables used in the estimation are defined in Appendix A. The data series
are quarterly from 1980:Q1 to 2008:Q2. All the series have been seasonally
adjusted.

The series in levels or differences have been tested for unit roots using the
Augmented-Dicky Fuller (ADF) test. We test 1(2) against I(1) and if we reject 1(2),
we test I(1) against I(0) as appropriate(Appendix A). All the data has been
differentiated for the achievement of the stationarity. While all the variables have
been identified like integrated on first order, the latent variable is estimated in the
same transformation of independent variables (first difference).

3.2. Estimating the Shadow Economy of Japan using the MIMIC

Model

In estimating the size of the shadow economy, the unobserved variable is
modelled as a restricted linear function of a set of exogenous factors subject to a
random disturbance term shown in equation 3:

N, =X, T V%, .. VeXe, + & (3.3)
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An analytical representation of the most general specification (MIMIC 6-1-3:
six determinants, one latent variable and three indicators) is utilized in this research
to measure the development of the Japan SE. This model framework is
fundamental to qualify how correctly and comprehensively the MIMIC model is
able to evaluate the SE because the model specification starts from the most
general specification and continues omitting the variables, which do not have
statistically significant structural parameters. In other words, the MIMIC 6-1-3 is
the starting specification for subsequent model modification (appendix A).

According to the SEM classification, the equation with the relationships
between the latent variable [ 77: shadow economy index] and the causes [Xg: direct

tax (X1), indirect tax (X2), social security contributions (X3), government
employment in civilian labour force (X4), unemployment rate (X5), self-
employment in civilian labour force (X6)] is called the Structural Model:

n,=nX, +7,X,, +...yXs +¢ (3.4)
The equations system that links the indicators [ Yp: real gross domestic product
index (Y1), civilian labour force participation rate (¥2), currency ratio (Y;)] and
the unobservable variable (77) is the Measurement Model:

Y = A, + 2, (3.5)
Y, =41, + &, (3.6)
Y, =A4n, +&, (3.7
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Figure 3.1. Diagram Path MIMIC 6-1-3
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3.2.1. Determinants of the Shadow Economy

Tax burden (X, + X, + X,).The tax burden is considered to be the most

important determinants of SE. Usually, an increase in the tax burden offers a strong
incentive to work in the unofficial economy, so the expected sign for this variable
is a positive one. In the model, tax burden is calculated as ratio of total taxes
(direct, indirect taxes and social security contributions) in gross domestic product.

Government employment in civilian labour force (X ,). We introduce this

variable in order to take into account the degree of regulation in the economy. The
expected sign for this indicator is ambiguous. Some authors find a negative sign
arguing that, in some sectors, the presence of the state could disincentive people to
incorporate in the shadow economy. Other papers find a positive relation, arguing
that we are capturing the degree of regulation in the economy, so the most
regulated the economy is, firms find more incentive to develop their activities in
the underground economy.

Unemployment rate ( X ;).Regarding the relationship between unemployment

rate and shadow economy, an increase in unemployment could imply a decrease in
the black economy as underground economy could be positively related to the
growth rate of GDP and the latter is negatively correlated to unemployment. On the
other side some “official” unemployed spend a part of their time working in the
black economy”, thus we may find a positive correlation.

Therefore, economic theory does not give a clue to determine whether the
expected sign of this variable is positive or negative, it has to be solved by the
empirical analysis in each country.

Self-employment in civilian labour force (X, ).The rate of self-employment

as a percentage of the civilian labour force is considered as a determinant of the
informal economy. According to Bordignon and Zanardi (1997) the significant
diffusion of small firms and the large proportion of professionals and self-
employed respect to the total workforce are important characteristics that justify
higher level of the shadow economy. This kind or workers have more possibilities
to evade as they usually have greater number of deductions in base and deductions
in quote in personal income taxes. They are also very close to the customers so
they can collude with them and evade in indirect taxes. Finally, these people have
the possibility to employ irregular workers, because they do not have the same
internal and external auditing control than bigger firms.

3.2.2. Indicators

Real gross domestic product index (base year 1990=100) (Y, variable of

scale). In the model this variable is chosen as a variable of scale (or reference

3 Giles D.E.A., Tedds L.M. (2002), pp. 127.
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variable). Consequently, in order to estimate not only the relative size of the
parameters but their levels is necessary to fix a scale for the unobserved variable.
The value of fix parameter is arbitrary, but using a positive (or negative) unit
value is easier to find out the relative magnitude of the other indicator variables. To
choice the “sign” of coefficient of scale (A, ) is based on theoretical and empirical

motivations.

Unfortunately, in the literature there is no common view about what is the sign
of the relationship between official and unofficial economy. Some authors, like
Adam and Ginsburgh (1985) for Belgium, Giles and Tedds (2002) for Canada,
Chatterjee, Chaudhuri and Schneider (2003) for Asian countries, find a positive
relation between SE and official GDP, while Frey and Weck-Hannemann (1984)
for 17 OECD countries, Kaufmann and Kaliberda (1996) for Transition countries,
Schneider and Enste (2000) for 76 Countries, Dell’Anno (2003) for Italy,
Dell’Anno, Alafion (2007) for France, Greece and Spain, find a negative
relationship. Moreover, Schneider (2005) shows a negative sign for transition and
developing countries and a positive relationship for developed ones. As in the
MIMIC model, if the “sign” of the coefficient of scale (A4,) is changed, all the

structural parameters of the causes became from positive to negative (keeping the
same absolute values), and this result completely diverges from well-known
theories and empirical studies that assign a “positive” link between underground
economy and tax burden and/or government consumption. For this reason the
hypothesis that supports the sign “minus” for the relation between shadow
economy and growth rate of GDP is accepted as more credible.

Civilian labour force participation rate (Y,).The civilian labour force

participation rate is calculated as the ratio of the total civilian labour force in
working age population (15-64 years old). According to Giles (1998) a decrease in
this rate over time may reflect a movement of the workforce from the measured
economy into hidden activities. By including this variable as an indicator, we
investigate if there is a flow of resources between official and underground
economy.

Currency ratio(Y,).The monetary approach to estimate the size of shadow
economic activities is based on the assumption that, the irregular transactions, are

paid in cash instead of cheque or credit card in order to circumvent the auditing
controls. In the model we use the currency ratio (M1/M2).
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3.2.3. Model Identification

The identification procedure starts from the most general model specification
(MIMIC 6-1-3) and continues leaving out the variables which have not structural
parameters statistically significant.
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Figure 3.2.Path diagram of the MIMIC 6-1-3° model

This choice model is based on: the statistical significance of parameters, the
parsimony of specification, the p-value of “chi-square” and the Root Mean Square
Error of Approximation (RMSEA) test. The MIMIC model is built for estimating
the size of shadow economy like a percentage of gross domestic product.

The following table presents the estimations of various MIMIC models considered
for the informal economy of Japan. The models have been estimated with Lisrel
8.8 software. The coefficient of the index of real GDP’ is normalised to -1 to

sufficiently identify the model (A, =—1).This indicates an inverse relationship

between the official and shadow economy.

Examining the table 3.1, we observe the sign and the significance of the
variables. In terms of indicators, the currency ratio (M1/M2) is not relevant like
indicator of shadow economy for the period analysed, but in change it have
positive sign showing that the higher the size of informal sector, the higher the
demand of broad money relative to narrow money. Therefore, informal economy
and currency ratio are positive correlated. The table presents an insignificant

4 Diagrama este realizata in programul LISREL 8.80

S _RealGDP
Indexreal GDP= Real GDE, 4
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relationship between the civilian labour force participation rate and the size of
shadow economy.

With respect to causal variables, tax burden are significant correlated with the
size of shadow economy, and its components: direct taxes are negatively correlated
and indirect taxes and social security contributions are positively correlated with
the size of informal economy.

The table also point out an insignificant relationship between bureaucracy
index, unemployment rate, self-employment and shadow economy.

3.2.4. Obtaining the size of the shadow economy in Japan

Once the models have been selected and identified, an index of shadow
economy can be constructed. The selected model is an MIMIC 5-1-2 with five
causal variables (direct tax, indirect tax, social security contributions,
unemployment rate, self-employment) and two indicators (index of real GDP and
civilian labour force participation rate).

The choice is based on: the statistical significativity of parameters, the
parsimony of specification, the p-value of chi-square, and the Root Mean Square
Error of Approximation (RMSEA) test.
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Figure 3.3.Path diagram of 5-1-2 MIMIC model



Table 3.1: Estimated Coefficients!? of the MIMIC Models

Direct Indirect . . Self- C Hi-patrat
Models | Tax/GD | Tax/GD | Social Security | Bureancracy | Unemployment | poioomenycivilian | MM | T2ricipaton | RMSEA | \erne | per
P P Contributions/GDP Index Rate Labour Force rato value)* (p-value)s 4
X1 X: XS X-_1 Xj Xﬁ Yj YS
MIMIC -0.84% 1.88% 5.28% 0.4 033 0.25 016 0.01 2968 0116 0.79 12
6-13 | (24708 | (3.33) (7.40) (0.96) (0.69) (1.03) (1.13) (0.33) (0.0031) | (0.023) : -
MIMIC -0.89* 1.85% 5.26% 0.26 0.25 0.16 0.01 2058 0.13 0.78 10
5-13a | (2.63) | (3.39) (6.94) (0.55) (1.02) (1.13) (0.34) (0.001) | (0.0087) :
MIMIC -0.93* 1.91* 5.38% 035 0.23 014 0.01 2967 0133 0.78 10
3-1-3b (-2.89) (3.38) (7.69) (0.87) (0.97) (1.14) (0.33) (0.0008) (0.0085) i
MIMIC -0.80* 2.00% 5.26% 0.40 029 014 0.006 2875 0.13 0.78 10
514c | (232) | (357 (7.34) (0.95) (0.6) (0.99) (0.26) 0.0014) | (0.011) :
MIMIC | -0.96* | 191 s 0.23 0.16 0.01 2557 0155 | o5 | s
413 (-299) | (3.38) (7.62) (0.97) (1.13) (0.34) (0.0002) | (0.0025) -
MIMIC -0.85* 2.01* 5.24% 022 014 0.01 2865 0152 0.76 8
413 | (248 | @351 (7.28) (0.46) (0.98) (0.26) (0.0003) | (0.0034) -
MIMIC | -090% | 2.02* sae | | 0.14 0.01 2862 0.183 0s | e
3-13 (2.82) | (3.60) (7.54) (1.00) (0.26) (0.000) (0.000) :
MIMIC -0.83* 1.90* 5.26% 0.40 033 0.24 L 17.71 0.15 0.73 5
612 | (24D | (339 (7.38) (0.96) (0.69) (1.01) (1.04) (0.0034) | (0.015) :
MIMIC | -0.71* | 191% 5.33% 0.38 o’ | | __ 0.02 8.03% 0055 | s | 4
5-12a | (-2.09) | (3.43) (7.45) (0.91) (0.59) (0.74) (0.09) (0.18) :
MIMIC | -0.77% | 1.82% sae | 0.26 024 | 0.03 7.88% 0003 | oo |
s12¢ | (228 | (32%) (7.44) (0.55) (0.98) (0.78) (0.09) (0.19) :
MIMIC -0.76* 1.92* 5.31* L e 0.03 7.88% 0.12* 0.84 3
4122 | (2.22) | (3.42) (7.40) (0.46) (0.78) (0.048) 0.1) -
MIMIC -0.83% 1.85% 540 0 o2 | 0.03 7.87% 0.12% 0.84 3
4-12b | (261 | 327 (7.72) (0.93) (0.78) (0.048) (0.1) -
MIMIC -0.81* 1.93* 53 0.03 .87 0.16 0.79 A
312 | (2353) | (3.49) (7.67) (0.78) 0.013) | (0.044) : =

1* The estimations has been made with the software LISREL §.8
14 If the structural equation model is cotrect and the population parameters are known, then the matrix S{Sample covariance matrix) will equal to Z (8) (model implied

covariance matrix) therefore the perfect fitting correspond to p-value=1.0 This test has a statistical theory if there are large sample and multinormal distributions.
¥ P-value for Test of Close Fit (RMSEA<Q 05), + means good fitting (p-value>0.05).

1% Adjusted goodness-of-fit index, AGFI This indicator takes values into the interval [0, 1].

17 The degrees of freedom are determined by 0.5(g+p)(q+p+1)-t, where p=number of indicators, p=numbers of causes, t=number of free parameters_.

I3T_statistic is given in parentheses. * means |t - statistic | > 1.96
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Real GDP
Real GDE,

unobserved variable is scaled up to a value in 1990, which is our base year, the
year in which there are several estimates of the Spanish shadow economy. Further,
we built us an average of these estimates.

According with the reference variable (Y, ) the

Table 3.2: Estimates of the size of Japanese shadow economy (1990)

Author Method Size of Shadow Economy
Johnson et.al(1998) Currency  Demand
8.5%
Approach
Lacko(1999) Physical o
Input(Electricity) 13.2%
Schneider and Enste(2000) | Currency  Demand
9.5%%*
Approach
Mean 1990 10.4%

*means for 1990-1993

The index of changes of the shadow economy in Japan as a percentage of GDP in
the 1990 is linked to the index of changes of real GDP as follow:

GDF, -~ GDF,_, __ 77; — 77;—1
GD f)1990 GD [)1990
The estimates of the structural model are used to obtain an ordinal time series index

for latent variable:
Structural Equation:

hys
2T _0.77AX,, +1.82AX,, +5.31AX,, +0.26AX,, +0.24AX,, (3.9)
GD[)1990

The index is scaled to take up to a value of 10.4% in 1990 and further transformed
from changes respect to the GDP in the 1990 to the shadow economy as ratio of
current GDP.These operations are show in the benchmark equation®:

7, Mo GDPoog _ 1,
GDP,yy, 1,000 GDP,  GDP,

t t

Measurement Equation: (3.8)

(3.10)

where:

As the variables are all differenced to same degree, to calculate the levels of the latent variable
multiplying the structural coefficients for raw (unfiltered) data, it is equivalent to compute the changes in
the index by multiplying coefficients for the differenced causes and then to integrate them.
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~

L _ is the index of shadow economy calculated by eq. (3.9).
(;1)1%990
I1. how _ _ 10.6% is the exogenous estimate of shadow economy.

1990
TL 9% s the value of index estimated by €q.(3.9).
1990

GDP . . .
IV.——% is to convert the index of changes respect to base year in shadow
GDP,
economy respect to current GDP.

V. il is the estimated shadow economy as a percentage of official GDP.

The size of Japanese shadow economy

20 4

~ - - Y = Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
o U o g o g g U g g 9o o0 U 9o o0 9o g o0 g 9o 9o 0 90 o o0 o g o0 0
(oI [¢o] ™ @ O = AN M © (<o)
M O PV P NV PV NV PO NV NV D D D D DDA O O O O O O O O 9
D O O O 0 O 00 00 00 0 0 0 0 0 000 00 0 9O 0O 9O 0O 9O 9O 9

N N N N N N N N N

- v v v v v v v E s S s s s EEEsEEs

Figure 3.4.The size of shadow economy as % of GDP
The shadow economy measured like percentage of official GDP records the
value of 14% in the first trimester of 1980 and follows a descendent trend reaching
the value of 9.7% in the second trimester of 1991.Then, it reaches a ascendant
trend until the second trimester of 2003.From 2003, the shadow economy begins to

decrease, registering in 2008 approximately 10% of the official GDP in Japan.
Finally, the results of this estimation are not far from other method, the
currency demand approach applied by Schneider (1998, 2000, 2003, 2004, 2005,
2007) and Schneider and Enste(2000, 2001), who estimates the size of shadow

economy as follows:
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Fig.3.5.The size of shadow economy using Currency demand Approach

Source: Schneider (1998, 2000, 2005, 2007), Schneider and Enste (2000, 2001)

IV.CONCLUSIONS

Following the work of Frey and Weck-Hanneman (1984), the shadow economy
in the last thirty years is estimated through trimestrial data. Applied are MIMIC to
the Japanese economy, in order to (1) test the statistical significance of some of the
most relevant determinants of informal activities, (2) the relationship between
growth rate of GDP and underground economy.

This procedure is specifically designed to ensure the correct use of the MLE
and therefore to have asymptotically unbiased, consistent and asymptotically
efficient estimators (Bollen, 1989).

The main conclusions of applying the model approach of the Japanese economy
are:

1) Tax burden (decomposed into direct tax, indirect tax and social security
contributions) are a significant determinant of shadow economy in Japan.

2) The level of unemployment, self-employment and government employment does
not appear like significant determinants for the shadow economy of Japan.

3) Also, the indicators, currency ratio and civilian labour force participation rate
have not a significant relationship with the size of shadow economy.

The most important limitations of the MIMIC approach remains: the difficulty
(1) to calculate of the confidence intervals associated with estimates of the latent
variable; (2) to test the hypothesis of independence between structural and
measurement errors; (3) arise for undertaking a time-series analysis with the
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MIMIC model (to identify exhaustively the properties of the residuals, methods to
perform co-integration analysis in the context of SEM); (4) to apply the SEM
approach to small sample sizes and time series analysis and the strong dependence

of outcomes by the (exogenous) choice of the coefficient of scale (4,).
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+ Appendix A
Var. | CAUSES Sources Unit root Analysis of Non-stationarity(ADF test)
analysis First Second Transf.used.
Level . .
Difference | Difference
Total Direct Tax/GDP OECD-
X, Economic I(1) T&C | 0.4016 0.0009 0.0000 ACX))
Outlook 2008
Total Indirect Tax/GDP QECD-
X, Economic I(1) T&C | 0.5117 0.0000 0.0000 ACY,)
Outlook 2008
Social Security Contributions OECD-
X; received by Government/GDP Economie I(1) T&C | 0.7555 0.0000 0.0000 A(X5)
Outlook 2008
Unemployment rate OECD-
X, Economic 1(1) T&C | 0.5806 | 0.0379 0.0000 A(X;)
Outlook 2008
Self-employment/Civilian OECD-
X Labour Force Economic I(1) T&C | 0.9505 0.0000 0.0000 A(Xy)
Outlook 2008
Index of bureaucracy OECD-
X, Economic 1(1) C 0.8111 0.0000 0.0000 A(Xy)
Outlook 2008
INCATORS
Y, Currency ratio(M1/M2) Bank of Japan 1(1) T&C | 0.7266 0.0001 0.0000 A(T)
Index of Real GDP OECD-
T, Economic I(1) T&C | 0.9279 0.0000 0.0000 A(T,)
Outlook 2008
Civilian labour force OECD-
¥, participation rate Economic I(1) T&C | 0.8346 0.0000 0.0000 A(Y;)
Outlook 2008

For the tests ADF and PP-the Mackinnon(1996) one-sided p-values; * means stationary for the level of significance of 5%.

16




