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 Abstract— After the 2011 revolution, Tunisia is experiencing economic difficulties that continue to worsen and those despite significant 

progress in its political transition. Indeed, the growth rate is too low and unable to reduce high unemployment, Budget and current account 

deficits are high, inflation has increased and the population is very unhappy with the economic situation. In fact, the growth rate stood at 

1% at the end of 2019 against 2.7% in 2018, the unemployment rate remains stable around 15%. The dinar is in continuous depreciation 

because of the decline in exports against a massive importation of consumer products and the explosion of the parallel market. All these 

conditions cause a budget deficit which reached 8.5% of GDP in 2019, an inflation of 6.7%. 

The objective of this article consists in extracting a composite variable which reflects the quality of institutions first, to subsequently study 

the influence it plays in the development of the parallel economy in Tunisia. 

The empirical results show that the variables representative of the quality of institutions in Tunisia can be replaced for a single component, 

such a component has as a coefficient in the structural equation of the MIMIC model equal to 0.39, this variable is classified as the third 

cause to the origin of the development of the parallel economy in Tunisia, after unemployment and tax pressure. 

Index Terms— MIMIC, parallel economy, principal component analysis, quality of institutions.  

——————————      —————————— 

1 INTRODUCTION                                                                     

Estimating the size of the shadow economy is a difficult 
task, and some measurement methods seem inefficient. In-
deed, the approach based on electricity consumption (known 
as Kuffman) as well as that based on demand for money (or 
monetary approach) only take into consideration a single indi-
cator which must capture all the effects of the shadow econo-
my. However, it is obvious that the effects of the shadow 
economy are manifested simultaneously in the markets of 
production, labor and monetary. Even more important criti-
cism is that the causes which determine the size of the under-
ground economy are only taken into account in some of the 
monetary approach studies which generally consider a single 
cause, the burden of taxation. 

Likewise, estimating the size of the shadow economy by di-
rect methods such as the survey method are potentially subject 
to measurement problems inherent in this type of approach. 
But the biggest drawback of this method is that Survey results 
based on questionnaires are too subjective, they depend on the 
wording of the questionnaires at first, and they also depend 
on the responses of the interviewees who may have difficulty 
in declaring fraudulent behavior. 

The empirical method used in this article is different: it is 
based on the statistical theory of unobserved variables, which 
considers several causes and indicators of the phenomenon to 
be measured, i.e. it explicitly takes into account several causes 
leading to the existence and development of the parallel econ-
omy, as well as the multiple effects of the parallel economy  
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over time, which is why it is called the MIMIC method or 
multiple indicators and multiple causes. causes and indicators 
is made by taking into account both the availability of data, 
the economic importance of these variables and by referring to 
the review of the theoretical and empirical literature on this 
subject. 

The objective of this article is to determine the causes of the 
development of the parallel economy in Tunisia for the period 
from 1985 to 2017. The particularity of this work consists in 
estimating the weight of a qualitative variable, which reflects 
the quality of institutions in Tunisia. Such a variable will be 
extracted from a battery of qualitative variables. 

So to achieve the desired objective, a first empirical part is 
necessary, which consists of a principal component analysis 
for the determination of a variable that reflects the quality of 
institutions. In the second part, this component will be reinte-
grated into the MIMIC model, as a causal variable of the paral-
lel economy in Tunisia. 

2 PRINCIPAL COMPONENT ANALYSIS 

2.1. Description of the method 

The essential objective of principal component analysis is to 
provide synthetic representations of a large numerical data set 
primarily in the form of flat graphical visualizations. The ini-
tial spaces of representations of individuals and variables 
being too large, it is impossible to visualize the point cloud. 
We are therefore looking for spaces of reduced dimensions 
which best fit the point cloud, that is to say which respect the 
initial configuration as much as possible. The method consists 
in projecting the cloud of points while minimizing the defor-
mations of the distances inherent in the projection. 

This amounts to choosing the projection space F which 
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maximizes the criterion 
 
∑ ∑ 𝑝𝑖𝑝𝑗𝑑2(i, j)𝑛

𝑗=1
𝑛
𝑖=1 . (1) 

The required subspace is such that the average of the 
squares of the distances between projected points is maxi-
mum, that is to say, the inertia of the projected cloud must be 
maximum. 

The objective of principal component analysis is to be able 
to explain or account for the variance observed in the mass of 
the initial data by limiting oneself to a reduced number of 
components, defined as being mathematical transformations 
of the initial variables. 

The algorithm used to determine these components obeys 
two important constraints: 

First, the first component extracted (C 1) must correspond 
to a composite score that maximizes the proportion of vari-
ance explained in the initial variables. 

Thus, the principal component analysis will present us with 
an equation having the following form: 

𝐶 1 = 𝑎1𝑣𝑎𝑟1 + 𝑎2𝑣𝑎𝑟2 + 𝑎3𝑣𝑎𝑟3 + ⋯ + 𝑎𝑘𝑣𝑎𝑟𝑘 (2) 
 
The second constraint is that the algorithm underlying the 

PCA seeks to extract a second component C 2 , independent of 
the first, which would in turn explain the greatest possible 
proportion of variance among the variance left unexplained by 
the component C 2. 

The component C 2  will therefore be represented in turn by 
a new equation: 

𝐶 2 = 𝑏1𝑣𝑎𝑟1 + 𝑏2𝑣𝑎𝑟2 + 𝑏3𝑣𝑎𝑟3 + ⋯ + 𝑏𝑘𝑣𝑎𝑟𝑘 (3) 

C 1 explains more variance than C 2, C 2 more than C 3  more 
than C 4 , etc. To be able to extract a component corresponding 
to a linear function of the initial variables, these variables must 
be inter-correlated. When we are in the presence of a variable 
which does not correlate with any other in the correlation 
matrix, it is necessary to subtract this variable before proceed-
ing to a PCA. 

Examining the individual variables is facilitated by the cal-
culation of the Kaiser-Meyer-Olkin sampling adequacy 
measures. These indices are calculated for each of the varia-
bles as well as for the global matrix and can also take values 
between 0.0 and 1.0. To be kept in a PCA, a variable must 
obtain a K-M-O measurement exceeding 0.5. 

 

2.2. Extraction of the principal components 

The maximum number of principal components is equal to 
the number of variables in the matrix. However, the percent-
age of variance explained by each component decreases sys-
tematically as one progresses in the extraction process and can 
become negligible once the most important components have 
been extracted. Several extraction criteria will be used. 

 

2.2.1. The Kaiser criterion 

The total variance in the correlation matrix is the sum of the 
variances of each variable. The question is to know the distri-

bution of this variance between the principal components. The 
answer is obtained by calculating what is called the eigen 
value or "Eigen value" of each component. As we mentioned 
previously, the algorithm used in PCA ensures to maximize 
the variance explained by the first component thereafter the 
second component extracted makes it possible to explain an 
additional proportion of variance lower than the previous one 
and so to after. According to Kaiser (1960), the extraction of 
components must therefore stop as soon as an eigen value 
becomes less than 1.0. 

2.2.2. Bartlett test  
This test can be used to test the hypothesis H_0: the varia-

bles are not correlated Bartlett's test of sphericity offers an 
overall measure based on a statistical approach. It aims to 
detect to what extent the observed correlation matrix R di-
verges significantly from the unit matrix (theoretical matrix 
under null hypothesis H0). Trying to summarize is illusory 
when the null hypothesis is not contradicted by the data. On 
the other hand, it is possible to compress the information, to 
what extent it is not known, into a smaller number of factors 
when the null hypothesis is rejected. This does not mean, 
however, that we are going to find “interesting” information 
in our PCA. 

To measure the link between the variables, we compute the 
determinant | R | of the correlation matrix. Under H0, | R | = 
1; if there are perfect collinearities, we would have | R | = 0. 
Usually, when | R | is less than 0.00001, it is considered that 
there are very strong redundancies in the data i.e. they contain 
only one type of information. The result will be extremely 
trivial. 

Conversely, when | R | gets close to 1, the PCA won't do 
much because the variables are almost two-by-two orthogonal. 

The Bartlett test is designed to verify whether there is a sig-
nificant deviation from this reference situation | R | = 1. The 
test statistic is written: 

𝜒2 = − (𝑛 − 1
22𝑝+5

6
) 𝑋 log|𝑅| (4) 

 
under H0, it follows a law of 

   𝜒2 [
𝑝𝑥(𝑝−1)

2
]    degrees of freedom. 

2.2.3. Cattell's scree test of accumulation of 

variance 

 
In 1966, Cattell proposed a graphical method for deciding 

the number of components to extract. The variance accumula-
tion test commonly known as the "Scree test" consists of draw-
ing a graph illustrating the size of the eigenvalues "Eigen val-
ues" of the various components in according to their extraction 
order. The criterion proposed by Cattell leads us to stop the 
extraction of the components at the point where the change in 
slope occurs in the graph. 
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2.3. Application OF THE PCA TO TUNISIA 
In this subsection we seek to rule on the quality of institu-

tions in Tunisia. The set of variables necessary for such a study 
are of the order of 12 and taken from an extract from the guide 
on the international risk of countries for the period 1985 to 
2014. 

2.3.1. Variables and data 

- Government stability: 
- Socioeconomic conditions, 
- The possibility of investment, 
- Internal conflicts, 
- External conflicts, 
- Corruption, 
- Political or religious tensions 
- Involvement of military power in politics 
- Respect for laws and order 
- Ethical tensions, 
- Democratic accountability 
- Bureaucracy. 
Data are taken from an extract from the Country Interna-

tional Risk Guide for the period 1985 to 2014. 

2.3.2.  Results of the PCA 

Using the SPSS software the outputs allow us to conclude: 
According to the correlation matrix, the bureaucracy varia-

ble is not correlated with any variable, so it must 689> 0.5 
encourages us to continue with PCA. 

Similarly and according to Bartlett's sphericity test we will 
test: 

𝐻0: the variables are not correlated c a d the correlation 
matrix is the identity matrix. 

𝐻1: the variables are correlated. 
be eliminated from the PCA. 
The KMO Index = 0. 
According to the outputs of SPSS the probability of the null 

hypothesis H_0 is equal to 0.000 and the determinant of the 
correlation matrix | R | is equal to 9.770.E-8≪1 and therefore 
can perform PCA. 

TABLE 1 

SPSS TEST OUTPUT FROM KMO AND BARTLETT 

 
 
 
 
 
 
 
 
 

When extraction of components 

Total explained variances 

Com-
ponent 

eigenvalues 
Sums extracted from the 

load square 

Total 
% of vari-

ance 
% cumu-

lative 
Total 

% of 
variance 

% cu-
mula-
tive 

1 6,513 59,210 59,210 6,513 59,210 59,210 

2 1,987 18,062 77,272 1,987 18,062 77,272 

3 ,954 8,670 85,943    

4 ,689 6,259 92,202    

5 ,290 2,634 94,836    

6 ,190 1,723 96,559    

7 ,173 1,572 98,130    

8 ,135 1,224 99,355    

9 ,031 ,284 99,639    

10 ,030 ,275 99,913    

11 ,010 ,087 100,000    

Source: Author's work 
According to Kiser's criterion, the first component C1has an 

eigen value of 6.513 or 59.210% of the total variance explained 
by all the variables, while the second component C2has an 
eigen value equal to 1.987 or 18.062 of the total variance ex-
plained. Consequently, the first two components extracted 
make it possible to accumulate a variance of 77.272% of the 
total variance. 

While the third component C3has an eigen value 0.954 <1, 
and consequently, and according to Kiser's criterion, we can 
reject this component and limit ourselves to the first two com-
ponents C1and C2. 

These results are also verified using the Cattell Scree Test 
Accumulation of Variance. 

Fig. 1. SPSS output: Variance accumulation test or Cattell's 
"Scree test" 

Source: author's work 
 
 
 
 
 
 

Indice KMO et test de Bartlett 

Indice de Kaiser-Meyer-Olkin pour la me-
sure de la qualité d'échantillonnage. 

,689 

Test de sphéricité de 
Bartlett 

Khi-deux approx. 411,605 

ddl 55 

Signification ,000 
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- We note that the slope changes radically with the compo-
nent C3. The graphical representation of the variances helps 
us to see that the point C3 belongs much more to the segment 
C3to C7than to the segment C1toC3. according to Cattel's 
criterion one should limit oneself to the extraction of the first 
two components (C1and C2). 

 
Method of extraction : Principal component analysis 
source: author's work 
 
According to the matrix of components, the component 

C1is strongly correlated with the possibility of investment 
(0.903), respect for laws and order (0.955), political or religious 
tensions (0.911) and the stability of the government therefore 
this component indicates the quality of institutions in Tunisia. 
While the component C2is strongly correlated with the ethical 
tension variable (0.813), while its correlation with the variables 
socioeconomic conditions and the involvement of military 
power in politics is negative (respectively -0.624 and -0.689). 

So the component C1extracted will be integrated into the 
MIMIC model, as a causal variable of the parallel economy in 
Tunisia. 

 

3 PARALLEL ECONOMY AND QUALITY OF 

INSTITUTIONS IN TUNISIA: MIMIC MODEL 

3.1. Review of the literature on the MIMIC method 

 
Regarding estimation techniques, Joreskog and Goldberger 

(1975) present a significant contribution to the development of 
the MIMIC model by proposing the maximum likelihood pro-
cedure for estimating a model with a single latent variable. 

As for the economic application, Frey and Weck-
Hannemann (1984) are considered to be the pioneers in the 
application of the MIMIC model to estimate the shadow econ-
omy. They use this model to estimate the size and develop-
ment period of the shadow economy of OECD countries. They 
find that regulation, tax burden and tax morality were the 
main determinants of the underground economy in these 
countries. 

Giles (1999) developed the MIMIC model by taking into ac-
count the unit root test and cointegration analysis of the data 

to generate a historical time series index of the shadow econ-
omy and the New Zealand tax gap for the period 1968-1994 
The causal variables of this study include average and mar-
ginal tax rates, inflation, real income and the degree of regula-
tion of the economy. 

The indicators include changes in the rate of participation 
in the labor force and the ratio of cash to money supply. Giles 
(1999) finds that the introduction of the goods and services tax 
in New Zealand in 1986 resulted in an immediate drop in the 
relative size of the underground economy, and this economy 
follows the direction of the business cycle. He estimates that 
parallel economic activity will rise from around 6.8% of offi-
cial real GDP in 1986 to a peak of 11.3% in 1987, then fall to 
8.7% of GDP in 1992 before rising to around 11.3% in 1994. As 
parallel economic activities are not taxed, Giles estimated the 
gap between actual and potential tax revenues. 

Dell'Anno (2007) applies the MIMIC model to estimate the 
Portuguese shadow economy from 1977 to 2004. He suggests 
that the shadow economy is caused by the employment of 
labor by the government and by taxes. Burden measured by 
total taxes and social contributions expressed as a percentage 
of gross domestic product of subsidies paid by government to 
businesses, social benefits paid by government to households, 
self-employed workers, and the unemployment rate. 
Dell’Anno defines the shadow economy indicators as the in-
dex of real gross domestic product and labor force participa-
tion rate. He begins his model with the MIMIC Specification 6-
1-2 (six causes, one latent variable and two flags). After re-
moving the non-significant variables, he considers the MIMIC 
4-1-2 model to be the best. This specification reveals that social 
benefits / GDP, lack of economic freedom, unemployment 
rate, and self-employment / labor force are the main causes of 
the dynamics of the informal economy. 

Alañón and Gómez-Antonio (2005) apply the MIMIC ap-
proach to estimate the size of the informal economy in Spain 
over the period 1976-2002. They find that the tax burden, the 
degree of regulation and the unit labor costs are the main 
causes of the underground economy in Spain during this peri-
od. They also find a positive correlation between GDP, money 
demand and the level of the shadow economy. Their estimates 
show that the shadow economy in Spain represented between 
8 and 18.8% of GDP between 1976 and 2002. 
Buehn and Schneider (2008) develop a MIMIC model with an 
error correction model (ECM) as an alternative method to 
transform the time series into the first difference in order to 
overcome the stationary problem. They test the cointegration 
relationship between the cause and indicator variables and use 
their long-term equilibrium relationships to estimate the size 
and evolution of the black economy in France using quarterly 
data from 1981 to 2006. They use the MIMIC 4-1-2 where the 
causal variables included are the ratio between tax and social 
charges, the unemployment rate, the burden of regulating the 
economy (public sector employment / labor ) and the number 
of hours worked per employee in the total economy. They use 
the M1 monetary aggregate and a GDP volume index as indi-
cators for the informal economy. Their results show that the 
black economy in France increased from 12.9% in the first 
quarter of 1982 to 15.9% in the fourth quarter of 2006. 

Matrice of components 

 
Component 

1 2 

Government stability ,889 ,303 

Socio economic conditions ,658 -,624 

Investment profile ,903 ,135 

Democtratic accountability -,723 ,079 

Ethnic tensions -,394 ,813 

Law and order ,955 -,071 

Religious tensions ,911 ,344 

Military in politics ,566 -,689 

Internal conflict ,862 ,097 

External conflict ,840 ,368 

Corruption -,535 -,278 
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Dobre and. Al. (2010) examine the causal link between the 
underground economy and the unemployment rate in the 
United States for the period 1980-2007 by performing Granger 
causality tests. They apply the MIMIC to four causal variables 
(corporate income tax, social security contributions, unem-
ployment rate and self-employment) and two indicators (in-
dex of real GDP and participation in the civilian labor force). 
They find clear evidence of the causality of the unemployment 
rate to the shadow economy, and no reverse causation of the 
shadow economy to the unemployment rate. 

3.2. Strategy of the MIMIC method 

This approach is based on the idea that the shadow econo-
my can be viewed as a latent or unobserved variable which is 
influenced by several causes and which affects several macro-
economic variables. These macroeconomic variables can be 
interpreted as indicators of the underground economy. It is for 
this reason that this method is known as MIMIC for multiple 
indicators and multiple causes. 

The equation that expresses the relationship between the la-
tent variable and these causes is called the structural equation, 
while the one that defines the relationship between the unob-
servable variable and its indicators is called the measurement 
equation. 

The structural equation looks like this: 
𝜸𝒕=𝜶𝑿′𝒕+𝜺𝒕   (5) 

 
Where 𝑋′𝑡=(𝑥1𝑡 , 𝑥2𝑡 ,… … … . 𝑥𝑞𝑡) is a vector (1xq) of vari-

ables which are each time series. 
Each time series x_it, i ranging from 1 to q is a potential 

causal variable of the latent variable 𝜸𝒕and the error term ε_ is 
the unexplained component. .  𝛼 = (𝛼1, 𝛼2, … … … … . 𝛼𝑞), 
vector (qx1) defining the cause relations between the latent 
variable and its causal variables. 

In other words the equation (1) can be written: 
 

𝜸𝒕=𝜶𝟏𝒙𝟏𝒕+𝜶𝟐𝒙𝟐𝒕 + 𝜶𝟑𝒙𝟑𝒕 +  … . . +𝜶𝒒𝒙𝒒𝒕 + 𝜺𝒕(6) 
 
The measurement equation highlights the link between the 

latent variable and its indicators, in other words it expresses 
the unobservable latent variable as a function of a group of 
observable variables. It is written as follows:   

 
𝒀𝒕=𝜷𝜸𝒕 + 𝝁𝒕   (7) 

Where 𝑌′𝑡= (𝑦1𝑡,𝑦2𝑡…………𝑦𝑝𝑡) is a vector (1xp) of varia-
bles (indicators. 

𝛽𝑗  : j= 1…………….p is a vector (1xp) of regression coeffi-
cients which represents the magnitude of the expected varia-
tion of the corresponding indicator for a unit change of the 
latent variable. 

Fig. 1. General structure of the MIMIC model 

3.3. Application of the MIMIC model to Tunisia 

3.3.1. Variables used 

3.3.1.1. Causal variables 

* The weight of taxation ( 𝑿𝟏): is a major cause of the in-
crease in the shadow economy according to the majority of the 
literature. The higher the tax rate, the more expensive the 
production costs in the formal economy and therefore lower 
will be the after-tax profits. This difference in costs and there-
fore in profits between the parallel and formal economy can be 
very large, for example in Germany and Austria the difference 
between the profits before tax and after tax can be assimilated 
to personnel costs. 

This cost differential is likely to push people to integrate in-
to the informal sector to avoid paying these taxes. Likewise, 
taxes increase the production costs of goods and services, 
which increases prices in the legal market, which pushes con-
sumers to buy from the parallel market. 

 In Tunisia, several empirical studies have confirmed the 
significant effect of tax pressure on the development of the 
informal sector. 

 * The unemployment rate ( 𝑿𝟐): Economic theory cannot 
give an index on the sign of this variable, is it positive or nega-
tive, the solution is to decide through empirical analyzes for 
each country or group of countries. 

Even if the sign of the coefficient of the unemployment rate 
in the measurement equation turns out to be unpredictable, 
the majority of studies have concluded that the informal econ-
omy plays an important role in reducing unemployment in the 
official economy. the rate of job loss in the formal sector the 
higher the unemployment rate, and as a consequence the rela-
tive share of the informal economy in the workforce increases, 
because unemployed people seek in the informal sector. 

In Tunisia, the development of the parallel economy is 
more important in the regions with the highest unemployment 
rate (generally the interior regions and border regions). 

* Self-employment ( 𝑿𝟑): the self-employment rate as a per-
centage of the labor force is considered to be a determinant of 
the black economy. 

According to Bordignon Zanardi (1997) the significant dif-
fusion of small businesses and a large proportion of profes-
sionals and self-employed in relation to the total labor force is 
an important indicator of the growth of the informal economy. 
It should be noted that the sign of the coefficient of this varia-
ble is positive, as examples of studies that justify this hypothe-
sis we can cite those of Dell’Anno (2007) and Tedds (2005). 

* Household final consumption expenditure ( 𝑿𝟒): House-
hold final consumption expenditure includes the expenditure 
actually made by resident households to acquire goods and 
services intended to meet their needs. Household final con-
sumption expenditure includes the share of expenditure on 
health, education and housing, remaining at their expense, 
after possible reimbursements. They also include imputed 
rents which are housing services produced by landlords who 
occupy their own homes and which they fictitiously pay to 
themselves. 

* The rate of inflation ( 𝑿𝟓): Inflation is the loss of the pur-
chasing power of money which results in a general and lasting 
increase in prices. It must be distinguished from the increase 
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in the cost of living. The loss of value of units of currency is a 
phenomenon which strikes the national economy as a whole, 
without discrimination between the categories of agents. 

To assess the rate of inflation, the consumer price index 
(CPI) is used. This measure is not complete, the inflationary 
phenomenon covering a wider field than that of household 
consumption. 

In our study, high inflation, measured by the consumer 
price index, indicates a development of moonlighting.  

* The quality of institutions ( 𝑿𝟔): This variable is extracted 
from 12 qualitative variables listed above through a principal 
component analysis. 

 Analysis a makes it possible to conclude that the 12 varia-
bles can be replaced by the first two extracted components ( 𝐶1 
and  𝐶1) which make it possible to accumulate a variance of 
77.272% of the total explained variance. According to the cor-
relation matrix, this component is strongly correlated with 
variables that reflect the quality of institutions in Tunisia. 

3.3.1.2. The indicators 

* Gross domestic product ( 𝒀𝟏): Regarding the relationship 
between the informal economy and official GDP, growth in 
the informal sector may reflect a recession in the official econ-
omy. This may be because during periods of recession also 
both labor and capital are diverted to the informal sector. 

* The labor force participation rate ( 𝒀𝟏): the labor force 
participation rate is calculated as the ratio between the active 
population and the working age population (working age). 

3.3.2. Formulation of the general model 

In our study reserved for Tunisia, the structural equation is 
as follows: 

 
𝜼𝒕=𝜶𝟏𝑿𝟏𝒕 + 𝜶𝟐𝑿𝟐𝒕+𝜶𝟑𝑿𝟑𝒕 + 𝜶𝟒𝑿𝟒𝒕 + 𝜶𝟓𝑿𝟓𝒕 +

𝜶𝟔𝑪𝟏𝒕  + 𝜺 𝒕      (8) 
      
Where 
 𝑿𝟏𝒕 ∶  is the rate of the fiscal pressure. 
𝑿𝟐𝒕t: is the unemployment rate. 
𝑿𝟑𝒕: is self-employment. 
𝑿𝟒𝒕: represents household consumption expenditure. 
𝑿𝟓𝒕: is the rate of inflation. 
𝑪𝟏𝒕: is a composite variable which expresses the quality of 

institutions in Tunisia. The measurement equation highlights 
the link between the latent variable and its indicators, 

It is written as follows: 
 𝒀𝒕=𝜷  𝜼𝒕 + 𝝁𝒕 (9) 
 
In our study devoted to Tunisia, the measurement equa-

tions will be as follows: 
 
Y1t=β1ηt + μ1t (10) 

Y2t=β2ηtμ2t  (11) 

With  𝑌1𝑡 : represents the GDP growth rate in Tunisia. 
 𝑌2𝑡: represents the rate of participation in the active popu-

lation in Tunisia.  
We cannot estimate all the parameters αi and βj individual-

ly, therefore we will include a condition for standardizing the 
coefficients of the indicators (β_1 = 1 / -1). According to Tedds 
(2005), the choice of the sign of β_1 is arbitrary. The relative 
impacts of η on the other indicator variables are then meas-
ured with respect to this pre-assigned value. Real GDP is gen-
erally chosen as a scale variable that is normalized in the mod-
el, by setting its coefficient β1to (1) or (-1). 

 According to Dell'Anno (2006) in the MIMIC model 
the vector of structural coefficients is proportional to the coef-
ficient of the scale variable, when the sign of β1 changes, the 
parameters of the causal variables αi change sign from posi-
tive to negative and vice versa. Therefore if we fix β1= + 1 and 
if the estimation of the model shows that the signs of the Xs 
(causal variables) are incompatible with economic theory we 
change the sign of β1 to (-1) Therefore we will fix β1= -1 and 
therefore the measurement equation which rereads the GDP to 
the size of the parallel economy is written: Y1t=−1ηt + μ1t 

The MIMIC model will be estimated using the maximum 
likelihood estimator using a special software for structural 
equations called LISREL. The model identification procedure 
begins with the most general model (MIMIC 6-1-2) shown in 
the figure below, and continues by eliminating the causal var-
iables whose parameters are statistically insignificant. 

 
Fig. 3. Path diagram MIMIC 6-1-2 

 
Circles represent latent variables, rectangles represent 

measured variables. 
One-way arrows indicate the direction of causation. Like-

wise in the LISREL approach the variables are denoted by 
index letters. 

η: denomination of the latent variables to be explained 
X: denomination of the measured variables which are the 

causes of the latent variables. 
Y: name of the measured variables which are indicators of 

the latent variables.  
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3.3.3. Results of the MIMIC model 

The coefficients estimated by maximum likelihood are pre-
sented in the table below (Table 2), these coefficients are di-
rectly compared to assess the relative weight of the variables 
in the explanation of the evolution of the parallel economy in 
Tunisia. Starting from the  

MIMIC 6-1-2 model, the variables whose coefficients are 
not statistically significant are eliminated. 

 

 
 
 
 
 
 
 
 

Table 2: Estimated coefficients of the MIMIC model 

Variables 
 

Models 

X1 X2 X3 X4 FAC 1 X5 Y2 

Taxes 
unemployment 

rate 
self-

employment 
consumption 
expenditure 

C1 
quality of 

institutions 
Inflation 

rate of  
participati in  

the active  
population 

MIMIC 6-1-2 0.39 0.49 0.05 0.13 0.55 0.11 0.36 

MIMIC 5-1-2 0.48 0.51 ----- 0.15 0.56 0.12 0.34 

MIMIC 4-1-2 0.43 0.51 ----- 0.23 0.39 ----- 0.30 

MIMIC 3-1-2 0.56 0.50 --- --- 0.19 ---- 0.38 

The fit indi-
ces 

Chi-square 
(p-value) 

RMSEA 
(p-value) 

Degree of 
freedom 

MIMIC 
6-1-2 

9.34 
0.096 

0.162 
0.12 

5 

MIMIC 
5-1-2 

8.66 
0.070 

0.188 
0.091 

4 

MIMIC 
4-1-2 

3.58 
0.31 

0.076 
0.35 

3 

MIMIC 
3-1-2 

0.52 
0.77 

0.000 
0.79 

2 

source: author's work 
 
Among the criteria for choosing the model, the RMSEA or 

the approximation mean squared error. According to this 
criterion, only the last two models (MIMIC 4-1-2 and MIMIC 
3-1-2) are accepted, indeed they have RMSEA <0.08. By com-
bining this criterion with the goodness-of-fit index (GFI) as 
well as the corrected goodness-of-fit index (IFGI), the MIMIC 
4-1-2 model is retained. 

   The estimate shows that the main causes of the paral-
lel economy in Tunisia, among those included in the model 
are (in descending order): the unemployment rate, the tax 
burden, the quality of institutions (noted C1) and expenditure 
household consumption. 

This model is written: 
        Measurement equations: 
GDP =  - 1.00*𝛈𝐭 +𝝁𝒕            (12) 
PAR AC POP = 0.30*𝛈𝐭+𝝁𝒕  (13) 

    Structural equation: 
    𝛈𝐭 = 0.43*TAXES + 0.51*UNEMPLOYMENT + 0.23* 

CONS EXP +𝟎. 𝟑𝟗𝑪𝟏𝒕
+  𝜺𝒕(14) 

with 𝑪𝟏 represents the quality of institutions in Tunisia. 

4 CONCLUSION 

The results of our study show that apart from the economic 
causes which are at the origin of the development of the paral-
lel economy, namely the unemployment rate, the tax burden 
and household consumption expenditure, bureaucratic obsta-
cles (inflation of procedures, very long waiting times, exorbi-
tant costs) are likely to push most workers to work in the in-
formal sector. Indeed the coefficient of the variable quality of 
institutions in the structural equation is equal to 0.39, this 
variable is classified as the third cause at the origin of the de-
velopment of the parallel economy in Tunisia, after unem-
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ployment (major cause) and the tax burden. 
 These results are likely to push political decision-

makers to modify their strategies to fight against the black 
economy, indeed repression approaches are ineffective and 
expensive. Governments need to change the institutions and 
regulations that cause this phenomenon. 
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