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Abstract

We aim at distinguishing between two categories of self-employed work-
ers based on revealed intentions (necessity versus opportunity entrepre-
neurs), equating hysteresis with the existence of a unit root in a variable
whether aggregate rates of entrepreneurship exhibit persistence or hys-
teresis, and �nally use longer time horizons in formal evaluation exercises
rather than the few years which are commonly used to gauge entrepre-
neurship policy impacts. Our analysis includes a timewise analysis of pre-
sistence, checks for nonlinear patterns and �nally models regime switching
behavior for the afore-mentioned groups.
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1 Introduction

The dynamics of the self-employment rate during the business cycle keep being
a source of controversy among scholars, summarized in the so-called push and
pull hypotheses [1], as well as in the distinction between opportunity and ne-
cessity entrepreneurs [2], as two di¤erent components of business creation with
potentially opposite dynamics over the business cycle. Empirical estimates of
the self-employment/unemployment relationship only aspired to capture a �net�
e¤ect of the recession-push and the prosperity-pull e¤ects [3]. However, recent
literature has provided operational de�nitions of opportunity and necessity en-
trepreneurship using readily available nationally representative data [4]-[5], ap-
plying time series techniques for checking the macro-dynamics of opportunity
and necessity self-employment during the business cycle [6]-[7]. With di¤erent
targets �contributions to innovation and economic growth or as an alternative of
other ALMP�s�governments, around the world, have devised and implemented
portfolios of policies to promote entrepreneurship (more appropriate opportu-
nity entrepreneurs) or to turn unemployment into self-employment (more ap-
propriate for necessity motivated entrepreneurs). These interventions impose
sizeable costs on the taxpayer. For this reason, these policies (in both the short
and long term) should be properly monitored and evaluated. Recent studies
have evaluated national experiences employing register data by using di¤erent
outcomes such as duration into self or regular employment, incomes or job sat-
isfaction [8]. In general, this literature appears to point at the positive results of
start-up programs for unemployed and underline higher probabilities of survival
among opportunity entrepreneurs. [9]. However, and due to data limitations,
the long-run e¤ects are not accurately captured by conventional evaluations,
which are usually performed a few years after the policies are implemented,
and so capture only short-term impacts. There exists, however, an alternative
path: exploring the macro-dynamics of self-employment, in particular whether
entrepreneurship evolves as a trend stationary or as a non-stationary time-series
process. If entrepreneurship is trend stationary, economic and policy shocks can
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be regarded as transitory from an aggregate perspective: the rate of entrepre-
neurship eventually reverts to its underlying, long-run rate. If, on the other
hand, the rate of entrepreneurship is non-stationary, such shocks will have per-
manent e¤ects. With this in mind, and to the best of our knowledge this paper
represents the �rst attempt to evaluate the long run e¤ects of positive shocks in
the self-employment due to push factors, at the macro-level. Sapin is a suitable
case of study since e.g. the use of entrepreneurship promotion as an active labor
market policy has been intensively applied as a way to combat unemployment.
By using a new data ser of regional time series of necesity entrepreneurs for the
17 spanish regions, our results points to the existence of hysteresis. As the main
analysis entails unit root testing in a time series environment, we decided to
employ panel unit root testing with alternative heterogeneous hypotheses, ro-
bust to both classical spherical disturbances and eventual spatial spill overs, in
order to check for the robustness of the main results. Finally, our analysis adds
to the national and regional level estimates an additional layer of complexity by
estimating nonlinear models of convergence in �ve di¤erent economic sectors,
agriculture, industry, low and high skilled services.

2 Data

Data are drawn from the quarterly microdata 2000/1 to 2020/4 of the Spanish
Labor Force Survey (EPA). The Survey, conducted by the National Statistical
Institute (INE), is a large household sample survey providing results on labor
participation of people aged 16 and over as well as persons outside the labor
force in which each sampled individual remaining in the survey for a period of
six quarters at a time, with no resampling after individuals are rotated out of
the sample.
The Survey is targeted at a rotating sample of around 60,000 households

throughout the national territory. For every household member, both socio-
economic and labor information is collected in order to summarize the main
characteristics of the Spanish workforce each quarter. Individuals in the sample
are interviewed for six consecutive quarters, thus we have information on quar-
terly labor transitions for a maximum period of 18 months for each individual
in the sample.
Following Fairlie and Fossen [4]-[5] we will de�ne necessity entrepreneurs as

self-employed who answered their previous labor force status question as �out
of the labor force but able to work�. In contrast, opportunity entrepreneurs
were those individuals whose status was �in the labor force�and they had been
�employed� for either a public or private institution preceding their current
self-employment status.
By using this approach once the two categories of self-employed workers are

identi�ed, and applying the elevation factors, we built the national aggregate
quarterly time series of necessity and opportunity entrepreneurs and a panel
data for the 17 Spanish regions.
After applying the necessary �lters to the data, our panel contains a total
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of 11,849,287 individual observations. For each of the above mentioned groups,
each time series has been disaggregated by Spanish regions and, for each region,
by: 1) the duration of the unemployment period prior to the transition to self-
employment (only for necessity entrepreneurs); 2) the educational attainment
level; and 3) the economic sector observed in self-employment transition.
We de�ne a necessity entrepreneur in quarter t as an individual who experi-

ences a transition towards self-employment state between quarters t and t+ 1,
conditional on being observed in quarter t in a non-employment state (either by
being classi�ed as unemployed -actively seeking employment-, or as inactive).
In contrast, we de�ne an opportunity entrepreneur in quarter t as an individual
who experiences a transition towards self-employment state between quarter t
and t + 1, conditional on being observed in quarter t in an employment status
other than self-employment (i.e. wage employees, both in the public and private
sector).
Therefore, the total number of individuals transiting to self-employment

state between quarter t and t+1 is composed of those come from non-employment
state (necessity entrepreneurs) and those who come from employment state (op-
portunity entrepreneurs). Based on this, we analyze the share of each of these
two types of entrepreneurs over the total at each quarter.

3 Methodology

Our analysis entails a unit root and stationarity testing of the raw variables.
Through a series of Dickey Fuller based tests and considering both a linear and
a nonlinear alternative [10]-[11], we test for the presence of persistent behav-
ior (stochastic trends) in a series of quarterly observations spanning the 2000
- 2020 period. As a second step, we make use of the Hansen test [12], in its
panel rendition, to check for possible alternatives to non linearity by comparing
a sequence of F tests based on the null hypothesis of non linearity against the
possible alternative of possible existing branches, namely up to two. We then
test for possible discrete regime switching behavior �Threshold autoregression
models (TAR) and self exciting threshold autoregression models (SETAR) [13]
�by selecting an array of possible weakly exogenous threshold variables (unem-
ployment in level, changes in unemployment, GDP growth rate) and endogenous
ones (time lagged self-employment variables such as the number of necessity or
opportunity entrepreneurs). Robustness of the unit root analysis is checked
through Panel unit root tests which allow for heterogeneous hypothesis testing
(relaxing the hipothesis of a single coe¢ cient across all cross sections [14]-[15]),
while possible asymmetries are checked via the aforementioned Hansen Panel
test as in Terasvirta et al. [16].
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4 Unit root Analysis

4.1 Hysteresis analysis: national and regional level

To have some decisive understanding of our strategy, in our paper we shall:

� Employ the Perron-Vogelsang and Clemente et al. unit root tests against
the one and two breaks alternative hypothesis

� Verify and test for ex-ante Panel time series linearity against nonlinear,
multiple-branched alternatives

� Select models for our threshold analysis with Information Criteria mini-
mization against their linear speci�cation

� Employ an ADF type test equation with an attractor to �t the TAR
and SETAR modelling in order to test for di¤erent speed of return to
unconditional mean

� Make a simple, initial educated guess: let the transition regression speed
be dominated by the level of unemployment (and later by a GDP
growth indicator)

�nect = c+ �nect�1 + et (1)

As the hysteresis hypothesis represents a crucial component of our work,
we have chosen to check for the robustness of the one and two breaks
unit root models by employing an additional unit root test with multiple
convenient properties. To be more speci�c, we choose to select a second
generation panel unit root test, capable of taking into account possible
cross sectional correlation, to countercheck the results of time series test-
ing. Our choice ultimately fell on the Im, Pesaran and Shin unit root test
and Hadri�s stationarity test. The latter was chosen as as it presents an
inverted null of stationarity, takes possible correlation in the error terms
of the cross sections into account and even more importantly present an
heterogeneous alternative instead of a standard homogeneous one (mean-
ing that the null hypothesis implies all cross sections are stationary while
the alternative states that some cross sections contain unit roots). We
reckon such choices and strategies would end up being adequate to our set
up (17 di¤erent autonomous regions with di¤erent economic structures),
considering homogeneity across regions members of the country on top of
time variation.

4.2 Some insight on Unit Root testing

In our paper, we employ both additive and innovation model speci�cations from
Perron and Vogelsang unit root break test. The main di¤erence between the
two speci�cations is that the innovation model entails a less sudden change in
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Figure 1: Unit Root test, two breaks, necessity entrepreneurs

the level relationship, while the additive model, which we would focus on given
the results of visual inspection, would present an alternative based on a sharper
change of the intercept.. The test equation below (2) would thus represent a
unit root testing with a nested alternative of a break in the constant.

nect = �+ �DUt(Tb) + �nect�1 +�
k
j=1cj�nect�j + wt (2)

The Perron-Vogelsang is perhaps a common test in literature. In order
to accommodate a systematic shift in our data and to avoid data mining1 ,
we choose to extend the analysis with an additional test, which would add a
second deterministic break in levels. Such test is basically a generalization from
Clemente-Montañes-Reyes of the already cited Perron-Vogelsang test, and its
test equation is visible in (eq-3).

nect = �+ �1DU1;t(Ta;t) + �2DU2;t(Tb;t+s) + �nect�1 + (3)

�kj=1cj�nect�j + wt

In both Equations 2 and 3, the homogeneous hypothesis will thus be H0 :
� = 0 against a heterogeneous null Ha = � < 0.

4.3 Perron-Vogelsang results with a single break

For the remainder of the paper, we shall use the following numbering to indicate
the autonomous communities of Spain and the country as a whole: 1, Andalucia;

1On such issue, please have a look at Figure 1 to Figure 4. The data we could retrieve from
EPA allowed us to build series with a systematic level change in 2004. In order to check for
consistency of results across same unit root testing applications and considering the somewhat
limited length of our time series we necesserely had to resort to up to two break alternatives.
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Figure 2: Unit Root test, two breaks, opportunity entrepreneurs
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Figure 3: Unit root test, one break, AO, necessity workers
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Figure 4: Unit root test, one break, IO, necessity workers
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Figure 5: Unit root test, one break, AO, opportunity entrepreneurs
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Figure 6: Unit root test, one break, IO, opportunity workers

2, Aragon; 3, Asturias; 4, Balearic Islands; 5, Canary Islands; 6, Cantabria; 7,
Castile and Leon; 8, Castile and La Mancha; 9, Catalonia; 10, Valencian Com-
munity; 11, Extremadura; 12, Galicia; 13, Community of Madrid; 14, Murcia;
15, Navarre; 16, Basque Country; 17, La Rioja; 18, Spain as a whole.
Let�s consider the innovation outlier �rst: for the necessity entrepreneurs

variable, the hypothesis of unit root with one break could not be rejected at 5%
in Cantabria, Castile-la Mancha, Valencia, Galicia and Madrid (6 8 10 12 13)
while it was generally accepted elsewhere in the country. As for the opportunity
entrepreneurs variable, the null of nonstationarity was found to be generally
unrejected in Andalucia, Asturias, Cantabria, Murcia, Navarre and the Basque
Country (1 3 6 14 15 16). Most expectedly, unemployment was never found
to be stationary and breakdates for the alternatives would be closely contained
between the 2007q3 and the 2008q3 interval.
The additive outlier, on the other side, gave us the following results: in

the case of necessity entrepreneurs, Andalucia, Asturias, Cantabria, Castile and
Leon, Castile-La Mancha, Extremadura, Galicia, Madrid, the Basque Country
and the whole country series could not see the null of unit root rejected for an
alternative with a sudden change structure (1 3 6 7 8 11 12 13 16 18). As for
opportunity entrepreneurs, the majority of the regions, Andalucia, Aragon, As-
turias, Balearic isl., Castile and Leon, Castile-La Mancha, Catalonia, Valencia,
Extremadura, Madrid, Murcia, Navarre, Basque Country and the whole country
series were considered I(1) by the test (1 2 3 4 7 8 9 10 11 13 14 15 16 18). As
with the IO model, unemployment appears to be absolutely nonstationary at
5% in any given region.
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Table 1: Unit Root tests, AO, one break, Necessity entrepreneurs
Regions t-stat Break 1 p-value Break 2 p-value 5% crit

( I ) ( I I ) ( I I I ) ( IV ) (V )
Andalusia - 4 ,9 6 8 * 4 ,1 2 9 - 4 ,2 7 0
Aragon - 8 ,0 9 3 * 3 ,7 1 5 - 4 ,2 7 0
Asturias - 7 ,6 2 9 * 3 ,6 0 9 - 4 ,2 7 0

Balearic Islands - 4 ,8 5 9 * 3 ,8 8 1 - 4 ,2 7 0
Canary Islands - 5 ,3 7 4 * 4 ,1 3 4 - 4 ,2 7 0

Cantabria - 3 ,7 2 9 1 ,5 2 0 - 4 ,2 7 0
Castile and Leon - 8 ,2 2 4 * 4 ,1 6 3 - 4 ,2 7 0

Castile-La Mancha - 3 ,3 2 5 2 ,5 1 2 - 4 ,2 7 0
Catalonia - 8 ,2 3 7 * 5 ,8 9 4 - 4 ,2 7 0

Valencian Community - 3 ,8 4 4 3 ,1 0 7 - 4 ,2 7 0
Extremadura - 8 ,4 7 2 * 3 ,4 8 5 - 4 ,2 7 0

Galicia - 1 ,8 2 4 - 2 ,6 0 2 - 4 ,2 7 0
Community of Madrid - 4 ,1 3 2 3 ,4 1 1 - 4 ,2 7 0

Region of Murcia - 1 0 ,3 7 0 * 4 ,8 6 2 - 4 ,2 7 0
Navarre - 7 ,3 3 0 * - 1 ,4 7 5 - 4 ,2 7 0

Basque Country - 4 ,5 0 6 * 3 ,4 6 7 - 4 ,2 7 0
La Rioja - 9 ,1 2 6 * 3 ,7 8 4 - 4 ,2 7 0
SPAIN - 5 ,5 7 9 * 4 ,5 9 9 - 4 ,2 7 0

U n i t r o o t t e s t s . P va lu e s o f t h e e n d o g e n o u s ly r e t r i e v e d b r e a k s r e p o r t e d . O n e b r e a k c a s e .

Table 2: Unit Root tests, AO, one break, Necessity entrepreneurs
Regions t-stat Break 1 p-value Break 2 p-value 5% crit

( I ) ( I I ) ( I I I ) ( IV ) (V )
Andalusia - 3 ,3 8 8 8 ,8 5 0 - 3 ,5 6 0
Aragon - 8 ,0 4 0 * 3 ,8 1 4 - 3 ,5 6 0
Asturias - 1 ,7 9 3 4 ,5 4 4 - 3 ,5 6 0

Balearic Islands - 4 ,4 4 8 * 4 ,8 5 6 - 3 ,5 6 0
Canary Islands - 6 ,3 3 8 * 5 ,4 7 7 - 3 ,5 6 0

Cantabria - 3 ,2 4 8 2 ,9 1 9 - 3 ,5 6 0
Castile and Leon - 0 ,3 7 6 4 ,2 4 2 - 3 ,5 6 0

Castile-La Mancha - 2 ,4 7 1 5 ,2 5 8 - 3 ,5 6 0
Catalonia - 4 ,5 3 1 * 8 ,7 0 3 - 3 ,5 6 0

Valencian Community - 7 ,9 4 8 * 6 ,2 8 9 - 3 ,5 6 0
Extremadura - 3 ,4 4 0 3 ,8 5 0 - 3 ,5 6 0

Galicia - 1 ,2 5 2 2 ,9 9 0 - 3 ,5 6 0
Community of Madrid - 1 ,1 7 0 7 ,8 9 3 - 3 ,5 6 0

Region of Murcia - 7 ,1 5 9 * 4 ,0 0 5 - 3 ,5 6 0
Navarre - 8 ,0 4 2 * 2 ,8 4 1 - 3 ,5 6 0

Basque Country - 2 ,9 4 4 5 ,0 4 5 - 3 ,5 6 0
La Rioja - 9 ,2 3 0 * 3 ,9 8 4 - 3 ,5 6 0
SPAIN - 2 ,2 6 9 1 1 ,2 7 3 - 3 ,5 6 0

U n i t r o o t t e s t s . P va lu e s o f t h e e n d o g e n o u s ly r e t r i e v e d b r e a k s r e p o r t e d . O n e b r e a k c a s e .

Table 3: Unit Root tests, IO, one break, Opportunity entrepreneurs
Regions t-stat Break 1 p-value Break 2 p-value 5% crit

( I ) ( I I ) ( I I I ) ( IV ) (V )
Andalusia - 3 ,2 8 0 - 1 ,7 6 3 - 4 ,2 7 0
Aragon - 6 ,1 9 9 * 3 ,6 4 0 - 4 ,2 7 0
Asturias - 4 ,1 0 1 2 ,7 2 1 - 4 ,2 7 0

Balearic Islands - 8 .5 2 7 * 4 ,4 4 7 - 4 ,2 7 0
Canary Islands - 4 ,4 7 6 * 2 ,3 3 3 - 4 ,2 7 0

Cantabria - 3 ,3 1 5 1 ,3 4 3 - 4 ,2 7 0
Castile and Leon - 5 ,3 2 7 * 2 ,9 2 6 - 4 ,2 7 0

Castile-La Mancha - 5 ,5 5 4 * 3 ,5 3 5 - 4 ,2 7 0
Catalonia - 8 ,0 9 9 6 ,1 7 7 - 4 ,2 7 0

Valencian Community - 6 ,5 1 5 * 4 ,5 1 1 - 4 ,2 7 0
Extremadura - 5 ,6 2 0 * 2 ,4 2 9 - 4 ,2 7 0

Galicia - 4 ,5 3 6 * 2 ,8 1 7 - 4 ,2 7 0
Community of Madrid - 7 ,0 5 6 * 6 ,6 5 8 - 4 ,2 7 0

Region of Murcia - 3 ,4 7 6 - 3 ,3 1 9 - 4 ,2 7 0
Navarre - 3 ,7 7 9 2 ,4 9 5 - 4 ,2 7 0

Basque Country - 3 ,4 8 7 2 ,5 6 2 - 4 ,2 7 0
La Rioja - 8 ,4 7 3 * 5 ,6 0 3 - 4 ,2 7 0
SPAIN - 5 ,3 1 1 * 4 ,0 2 0 - 4 ,2 7 0

U n i t r o o t t e s t s . P va lu e s o f t h e e n d o g e n o u s ly r e t r i e v e d b r e a k s r e p o r t e d . O n e b r e a k c a s e .
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Table 4: Unit Root tests, AO, one break, Opportunity entrepreneurs
R e g io n s t - s t a t B r e a k 1 p -va lu e B r e a k 2 p -va lu e 5% c r i t

Andalusia - 3 ,1 9 0 4 ,8 7 2 - 3 ,5 6 0
Aragon - 1 ,0 5 1 5 ,9 6 2 - 3 ,5 6 0
Asturias - 2 ,3 7 4 3 ,6 0 1 - 3 ,5 6 0

Balearic Islands - 2 ,6 4 1 5 ,2 8 8 - 3 ,5 6 0
Canary Islands - 4 ,8 7 4 * 4 ,3 6 4 - 3 ,5 6 0

Cantabria - 6 ,4 1 5 * 1 ,7 5 1 - 3 ,5 6 0
Castile and Leon - 1 ,8 0 1 5 ,4 2 1 - 3 ,5 6 0

Castile-La Mancha - 2 ,1 9 9 6 ,4 4 7 - 3 ,5 6 0
Catalonia - 3 ,3 9 9 9 ,3 6 7 - 3 ,5 6 0

Valencian Community - 2 ,5 8 6 7 ,4 4 8 - 3 ,5 6 0
Extremadura - 2 ,5 0 3 4 ,1 3 6 - 3 ,5 6 0

Galicia - 4 ,6 0 3 * 2 ,5 5 0 - 3 ,5 6 0
Community of Madrid - 1 ,9 5 0 7 ,6 7 7 - 3 ,5 6 0

Region of Murcia - 1 ,9 9 8 - 2 ,7 3 2 - 3 ,5 6 0
Navarre - 3 ,2 9 7 3 ,8 0 0 - 3 ,5 6 0

Basque Country - 3 ,0 1 4 5 ,8 8 0 - 3 ,5 6 0
La Rioja - 5 ,7 6 9 * 7 ,6 6 0 - 3 ,5 6 0
SPAIN - 2 ,2 4 1 8 ,1 5 8 - 3 ,5 6 0

U n i t r o o t t e s t s . P va lu e s o f t h e e n d o g e n o u s ly r e t r i e v e d b r e a k s r e p o r t e d . O n e b r e a k c a s e .

4.4 Clemente-Montañes-Reyes with two breaks

Let us turn our attention to the 2 breaks model: In the case of the necessity
entrepreneurs, the null hypothesis is not rejected for Asturias, Balearic islands,
Cantabria, Castile-La Mancha, Valencia, Galicia and the Basque Countries (3 4
6 8 10 12 16) with the innovation outlier model at 5%. As for the more sudden
change implied by the additive outlier model, again in the case of necessity
entrepreneurs, the null hypothesis is not rejected for Aragon, Balearic Islands,
Canary Islands, Castile and Leon, Castile-La Mancha, Catalonia, Extremadura,
Galicia, Madrid, Murcia, Basque Country and La rioja (2 4 5 7 8 9 11 12 13
14 16 18) with the additive outlier model at 5%. Given the sudden sharp
change we could detect by the means of a preliminary visual inspection, we
reckon the last model would be indeed more representative of the true process
underlying the series for the necessity entrepreneurs group. In the case of the
opportunity entrepreneurs, the innovative outlier test fails to reject the unit
root against two deterministic jumps in the mean in Navarre only, while the
additive outlier test states that regions Aragon, Asturi, Cantabria, Castile and
Leon, Castile-La Mancha, Catalonia, Valencia, Galicia, Murcia, Navarre and
the Basque Country (2 3 6 7 8 9 10 12 14 15 16 18) could not reject the unit
root against the deterministic hypothesis at the 5% percent signi�cance level.
In general, the endogenously retrieved break dates point at the �rst quarter
of 2004 and at the neighborhood of 2008 as the suggested jump dates. As
the �rst date presents a generally sharper shift in the relationship and is more
closely connected to the nature of the data, the second one would most likely
connect to the �nancial crisis period, thus disconnecting the causes of the long
memory process from the exogenous impact of the sub-prime and subsequent
economic crisis in the European Area. Unsurprisingly, the unemployment rate
was found to be nonstationary in almost every region, with the retrieved break
dates pointing at 2008 and 2015 respectively.
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Table 5: Unit Root tests, IO, two breaks, Necessity entrepreneurs
Regions t-stat Break 1 p-value Break 2 p-value 5% crit

( I ) ( I I ) ( I I I ) ( IV ) (V )
Andalusia - 9 ,4 8 6 * 7 ,4 3 3 * - 4 ,7 4 2 - 5 ,4 9 0
Aragon - 8 ,3 0 0 * - 3 ,6 5 7 - 0 ,7 4 3 - 5 ,4 9 0
Asturias - 4 ,4 5 1 3 ,6 8 7 - 1 ,2 4 4 - 5 ,4 9 0

Balearic Islands - 5 ,0 9 4 3 ,9 8 5 1 ,4 6 7 - 5 ,4 9 0
Canary Islands - 9 ,3 7 5 * 5 ,6 3 9 - 3 ,9 3 5 - 5 ,4 9 0

Cantabria - 3 ,4 0 7 2 ,7 3 5 - 1 ,9 7 9 - 5 ,4 9 0
Castile and Leon - 1 0 ,1 8 8 * 6 ,0 5 2 - 4 ,0 9 0 - 5 ,4 9 0

Castile-La Mancha - 3 ,8 5 0 3 ,2 0 4 - 1 ,8 7 9 - 5 ,4 9 0
Catalonia - 7 ,2 1 1 * 6 ,2 5 4 - 3 ,6 4 7 - 5 ,4 9 0

Valencian Community - 4 ,9 0 1 4 ,2 9 5 - 3 ,0 3 2 - 5 ,4 9 0
Extremadura - 9 ,4 7 4 * 8 ,0 5 1 - 6 ,8 2 4 - 5 ,4 9 0

Galicia - 4 ,3 6 8 5 ,2 9 1 - 6 ,1 8 7 - 5 ,4 9 0
Community of Madrid - 9 ,9 6 9 * 7 ,4 7 6 - 4 ,3 6 6 - 5 ,4 9 0

Region of Murcia - 1 1 ,1 3 6 * 6 ,1 3 5 - 3 ,1 2 1 - 5 ,4 9 0
Navarre - 8 ,0 0 7 * 3 ,0 0 8 - 3 ,3 5 2 - 5 ,4 9 0

Basque Country - 4 ,5 0 2 4 ,9 1 8 - 3 ,2 2 4 - 5 ,4 9 0
La Rioja - 9 ,3 1 1 * 3 ,2 2 4 0 ,6 8 8 - 5 ,4 9 0
SPAIN - 8 ,9 9 1 * 8 ,0 5 3 - 5 ,8 8 8 - 5 ,4 9 0

U n i t r o o t t e s t s . P va lu e s o f t h e e n d o g e n o u s ly r e t r i e v e d b r e a k s r e p o r t e d . T w o b r e a k s c a s e .

Table 6: Unit Root tests, AO, two breaks, Necessity entrepreneurs
Regions t-stat Break 1 p-value Break 2 p-value 5% crit

( I ) ( I I ) ( I I I ) ( IV ) (V )
Andalusia - 8 ,4 4 2 * 8 ,0 9 5 - 2 ,7 0 4 - 5 ,4 9 0
Aragon - 2 ,7 7 4 2 ,9 6 1 0 ,9 2 1 - 5 ,4 9 0
Asturias - 6 ,9 5 4 * 4 ,7 8 7 - 1 ,7 8 6 - 5 ,4 9 0

Balearic Islands - 3 ,4 0 3 4 ,0 2 3 1 ,3 3 1 - 5 ,4 9 0
Canary Islands - 4 ,5 9 6 6 ,9 5 7 - 4 ,1 0 6 - 5 ,4 9 0

Cantabria - 1 0 ,3 2 6 * 3 ,3 3 7 - 1 ,7 0 8 - 5 ,4 9 0
Castile and Leon - 4 ,6 6 8 5 ,0 5 0 - 2 ,9 9 6 - 5 ,4 9 0

Castile-La Mancha - 3 ,1 2 0 5 ,0 2 3 - 0 ,5 2 8 - 5 ,4 9 0
Catalonia - 5 ,1 8 4 9 ,4 3 9 - 2 ,7 3 0 - 5 ,4 9 0

Valencian Community - 8 ,8 1 7 * 7 ,0 0 5 - 2 ,6 8 3 - 5 ,4 9 0
Extremadura - 3 ,5 6 5 5 ,4 9 7 - 3 ,6 4 5 - 5 ,4 9 0

Galicia - 1 ,6 3 5 6 ,4 2 5 - 5 ,3 1 5 - 5 ,4 9 0
Community of Madrid - 5 ,1 3 2 9 ,2 8 8 - 3 ,8 9 9 - 5 ,4 9 0

Region of Murcia - 2 ,5 0 3 5 ,6 7 3 - 2 ,7 9 5 - 5 ,4 9 0
Navarre - 6 ,5 8 9 * 3 ,2 7 9 - 1 ,7 6 5 - 5 ,4 9 0

Basque Country - 1 ,4 9 2 5 ,5 9 4 - 2 ,7 9 5 - 5 ,4 9 0
La Rioja - 9 ,2 4 6 * 3 ,0 4 2 1 ,0 0 1 - 5 ,4 9 0
SPAIN - 4 ,3 8 0 1 3 ,5 3 3 - 4 ,7 7 3 - 5 ,4 9 0

U n i t r o o t t e s t s . P va lu e s o f t h e e n d o g e n o u s ly r e t r i e v e d b r e a k s r e p o r t e d . T w o b r e a k s c a s e .

Table 7: Unit Root tests, IO, two breaks, Opportunity entrepreneurs
Regions t-stat Break 1 p-value Break 2 p-value 5% crit

( I ) ( I I ) ( I I I ) ( IV ) (V )
Andalusia - 8 ,2 8 2 * 8 ,2 0 3 - 8 ,4 5 7 - 5 ,4 9 0
Aragon - 7 ,5 7 9 * 6 ,8 6 1 - 6 ,2 8 4 - 5 ,4 9 0
Asturias - 1 0 ,4 0 9 * 7 ,7 4 8 - 6 ,1 1 8 - 5 ,4 9 0

Balearic Islands - 9 ,4 0 7 * 5 ,5 5 8 - 3 ,0 4 9 - 5 ,4 9 0
Canary Islands - 8 ,2 2 8 * 4 ,9 9 2 - 3 ,8 1 1 - 5 ,4 9 0

Cantabria - 1 0 ,0 2 0 * 7 ,1 4 5 - 6 ,4 9 5 - 5 ,4 9 0
Castile and Leon �-1 0 ,0 5 9 * 8 ,8 5 9 - 7 ,9 6 8 - 5 ,4 9 0

Castile-La Mancha - 6 ,7 8 4 * - 6 ,8 9 2 - 7 ,1 8 0 - 5 ,4 9 0
Catalonia - 1 0 ,5 5 0 * 8 ,7 6 8 - 5 ,1 9 0 - 5 ,4 9 0

Valencian Community - 7 ,7 5 1 * 9 ,2 5 0 - 7 ,2 8 5 - 5 ,4 9 0
Extremadura - 1 0 ,1 9 4 * 7 ,6 6 5 - 7 ,2 0 6 - 5 ,4 9 0

Galicia - 7 ,4 3 5 * 8 ,1 6 0 - 7 ,1 2 7 - 5 ,4 9 0
Community of Madrid - 8 ,5 7 2 * 8 ,9 4 9 - 5 ,7 4 6 - 5 ,4 9 0

Region of Murcia - 9 ,4 4 7 * 5 ,4 5 4 - 5 ,8 9 4 - 5 ,4 9 0
Navarre - 5 ,1 8 0 6 ,3 6 4 - 5 ,9 3 7 - 5 ,4 9 0

Basque Country - 7 ,6 6 2 * 7 ,6 0 0 - 7 ,0 9 1 - 5 ,4 9 0
La Rioja - 1 0 ,0 9 0 * 7 ,3 6 6 - 4 ,3 9 8 - 5 ,4 9 0
SPAIN - 1 2 ,6 6 4 * 1 1 ,9 3 0 - 1 0 ,3 8 3 - 5 ,4 9 0

U n i t r o o t t e s t s . P va lu e s o f t h e e n d o g e n o u s ly r e t r i e v e d b r e a k s r e p o r t e d . T w o b r e a k s c a s e .
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Table 8: Unit Root tests, AO, two breaks, Opportunity entrepreneurs
Regions t-stat Break 1 p-value Break 2 p-value 5% crit

Andalusia - 8 ,2 2 5 * 9 ,8 5 5 - 7 ,7 1 9 - 5 ,4 9 0
Aragon - 2 ,2 2 2 8 ,5 5 8 - 5 ,1 7 9 - 5 ,4 9 0
Asturias - 2 ,4 9 2 8 ,3 3 6 - 4 ,8 8 2 - 5 ,4 9 0

Balearic Islands - 7 ,6 8 1 * 5 ,9 6 4 - 2 ,4 3 2 - 5 ,4 9 0
Canary Islands - 8 ,1 3 0 * 5 ,2 1 7 - 2 ,8 8 3 - 5 ,4 9 0

Cantabria - 3 ,4 8 8 5 ,5 9 6 - 4 ,4 4 9 - 5 ,4 9 0
Castile and Leon - 3 ,1 9 5 9 ,5 0 4 - 6 ,3 5 3 - 5 ,4 9 0

Castile-La Mancha - 4 ,8 9 4 9 ,1 3 9 - 5 ,2 9 8 - 5 ,4 9 0
Catalonia - 4 ,1 1 0 1 0 ,0 3 7 - 3 ,1 3 5 - 5 ,4 9 0

Valencian Community - 5 ,3 9 3 9 ,1 4 3 - 4 ,4 3 7 - 5 ,4 9 0
Extremadura - 7 ,6 9 2 * 7 ,7 2 3 - 6 ,0 9 4 - 5 ,4 9 0

Galicia - 3 ,4 8 2 7 ,9 3 9 - 5 ,5 6 3 - 5 ,4 9 0
Community of Madrid - 8 ,4 3 4 * 8 ,1 1 3 - 2 ,6 7 1 - 5 ,4 9 0

Region of Murcia - 3 ,1 4 5 5 ,5 6 9 - 5 ,8 1 0 - 5 ,4 9 0
Navarre - 1 ,9 0 9 5 ,0 6 6 - 3 ,1 4 5 - 5 ,4 9 0

Basque Country - 3 ,4 8 6 8 ,1 0 3 - 4 ,7 1 4 - 5 ,4 9 0
La Rioja - 6 ,9 1 9 * 7 ,5 2 8 - 3 ,3 7 2 - 5 ,4 9 0
SPAIN - 2 ,9 4 8 1 2 ,0 7 6 - 6 ,2 6 1 - 5 ,4 9 0

U n i t r o o t t e s t s . P va lu e s o f t h e e n d o g e n o u s ly r e t r i e v e d b r e a k s r e p o r t e d . T w o b r e a k s c a s e .

Table 9: Unit Root tests, National level
t Break 2 p-value Break 2 p-value 5 % critical value

( I ) ( I I ) ( I I I ) ( IV ) (V )

nect
AO 1 break - 2 ,2 7 0 ,0 0 - 3 ,5 6
IO 1 break - 5 ,5 8 * 0 ,0 0 - 4 ,2 7

AO 2 breaks - 4 ,3 8 0 ,0 0 0 ,0 0 - 5 ,4 9
IO 2 breaks - 9 ,0 0 * 0 ,0 0 0 ,0 0 - 5 ,4 9

opot
AO 1 break - 2 ,2 4 0 ,0 0 - 3 ,5 6
IO 1 break - 5 ,3 1 * 0 ,0 0 - 4 ,2 7

AO 2 breaks - 2 ,9 4 0 ,0 0 0 ,0 0 - 5 ,4 9
IO 2 breaks - 1 2 ,6 6 * 0 ,0 0 0 ,0 0 - 5 ,4 9

U n i t r o o t t e s t s . P va lu e s o f t h e e n d o g e n o u s ly r e t r i e v e d b r e a k s r e p o r t e d . O n e a n d tw o b r e a k s
h y p o t h e s i s .

4.5 Results of the hysteresis analysis at the national level

National level results are merged and showed jointly in Table 9. As we have
stated previously, the innovative outlier model easily rejects the unit root hy-
pothesis with �ying colors. However, considering how sudden changes in em-
ployment would appear by visual inspection and considering the width of the
series, the additive outlier speci�cation appears to be unable to do so in both
one and two break model tests. In order to make up our mind and to be able
to take a �nal decision on the overall hysteresis phenomenon in the country as
a whole, we would have to resort to a counter-test to act as a robustness check.
That is exactly what we shall see in the section dedicated to the panel unit root
tests.

4.6 Sectorial analysis at the autonomous regional level

We �nally test for unit root behavior at the sectorial level, to provide some
understanding on how the hysteresis phenomenon behaves across Agriculture,
Industry, Construction, Low Quali�ed Services and High Quali�ed Services.
Given the initial results of the unit root analysis for the regions as a whole,

we now look at the sectorial evolution of the memory process for the necessity
entrepreneurs group focusing in particular on the additive outlier model. That
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appears considering the outcome of our previous inspections (visual and stability
analysis) to be the choice most suited to the nature of our data.
Starting with the necessity entrepreneurs group and in the �rst sector, agri-

culture, we could not reject the unit root null for the level variables in 2 7 8
9 11 12 15 18. As for the second sector, the industrial one, unit root behavior
was found in 4 15 16 17. As we switch our attention to the construction sector,
testing for a unit root shows that regions 5 8 10 18 would have indeed a unit
root hidden in their DGP. Let us complete the analysis of the necessity entrepre-
neurs group with the service sector, as we can distinguish between low skilled
and high skilled entrepreneurs in this instance. For the share of the service
sector requiring less quali�ed labor, a unit root was found in 1 2 3 5 10 12 13 14
18. Finally, high skilled labor led to non rejection of the unit root hypothesis
in 12 and 15 only.
Let us focus on the opportunity entrepreneurs group now. In the agricultural

sector, regions 3 7 9 11 15 17 18 showed evidence of unit root behavior. As for
the industrial sector, we con�rmed a unit root in 2 3 5 8 11 12 13 16 18. In
the construction sector, 2 3 4 8 12 18 were found to show a unit root behavior.
Finally, in the low and high skill service sectors, regions 1 2 3 4 7 11 13 15 16
18 presented a unit root for the former sector and 5 and 16 only for the latter.
What indeed appears striking is the strong degree of persistence found in low
skilled labor sectors, which is in relative terms much less present in the high
skilled sector.
As a single break alternative naturally suits our data by construction, it is

crucial for us to add and compare the results illustrated in the last paragraph
with a two deterministic breaks alternative. We thus employ once more the
Clemente et al. extending the previous analysis once more to all available in
regions across all sectors with a sharp change as implied by the additive outlier
model.
As before, let us focus once again on the necessity entrepreneurs �rst. For

the agricultural sector, 1 4 6 7 8 9 10 11 12 15 18 showed a unit root process with
probability values frequently lower than one percent. For the industry sector,
the series for 1 3 4 5 6 10 11 12 14 15 17 were seen as integrated by the test. In
the case of the construction sector, series 2 5 7 8 9 10 11 15 17 18 contained a
unit root. Finally, for the low skilled service sector and the high skilled service
sector, series 3 4 5 10 15 17 18 appear to be integrated of order one for the
former, while series 3 6 8 11 14 15 appear to be integrated of order one for the
latter.
Let�s �nally turn our attention to the opportunity entrepreneurs series: in

the agricultural sector, 2 4 6 7 8 9 10 11 12 13 15 16 17 18 presented a unit root.
In the industrial sector, a non stationary process could be con�rmed for 2 3 7
9 13 14 16 17 18. Switching to construction, we �nd a unit root process in the
opportunity entrepreneurs series for 1 2 4 8 9 10 12 14 17 18. Turning our view
to the service sector, in the case of the low quali�ed services, we have decisive
evidence of a unit root process in 2 3 4 6 7 9 10 11 12 15 16 18. Finally, for the
higher skilled labour force in the service sector, we have evidence of a unit root
process in 4 5 6 7 11 12 13 16 17 18.
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Table 10: Unit Root tests, homogeneous alternative, CSC and heteroskedastic-
ity, Panel

Test H0 Ha Heteroskedasticity CSS Statistic p-value
( I ) ( I I ) ( I I I ) ( IV ) (V ) (V I ) (V I I ) (V I I I )

�opot H a d r i H om . S t a t io n a r i ty H e t . U n i t R o o t R o b u s t R o b u s t - 4 ,1 0 1 ,0 0
opot H a d r i H om . S t a t io n a r i ty H e t . U n i t R o o t R o b u s t R o b u s t 1 6 ,1 0 * 0 ,0 0

�nect H a d r i H om . S t a t io n a r i ty H e t . U n i t R o o t R o b u s t R o b u s t - 4 ,2 2 0 ,0 0
nect H a d r i H om . S t a t io n a r i ty H e t . U n i t R o o t R o b u s t R o b u s t 2 2 ,2 6 * 0 ,0 0

�opot IP S H om . U n i t R o o t H e t . S t a t io n a r i ty R o b u s t D em e a n e d -3 1 ,4 4 * 0 .0 0
opot IP S H om . U n i t R o o t H e t . S t a t io n a r i ty R o b u s t D em e a n e d -8 ,3 0 * 0 ,0 0

�nect IP S H om . U n i t R o o t H e t . S t a t io n a r i ty R o b u s t D em e a n e d -3 4 ,6 0 * 0 ,0 0
nect IP S H om . U n i t R o o t H e t . S t a t io n a r i ty R o b u s t D em e a n e d -7 .9 3 * 0 ,0 0

H a d r i a n d Im , P e s a r a n a n d S h in P a n e l u n i t r o o t t e s t s . Fo l l ow in g t h e D ick e y a n d P a n tu la
a p p r o a ch , �r s t d i¤ e r e n c e s a r e t e s t e d �r s t . U p o n n o n r e j e c t io n o f t h e n u l l h y p o t h e s i s , t h e t e s t
s t o p s , o t h e rw i s e i t c o n t in u e s t o l e v e l s .

4.7 Robustness analysis - Panel Unit Root

As we have stated previously, we have chosen Panel unit root tests to coun-
tercheck for the results of the stochastic time series persistence analysis on the
basis of an inverted null, accountability of cross sectional dependence (and of
course more common spherical disturbances), and heterogeneity of the alterna-
tive hypothesis. We remind that, similarly to the time series case, the ADF
model test equation for the Panel unit root from Im, Pesaran and Shin (with a
null of non stationarity and omitting panel speci�c trends) is:

�neci;t = �ineci;t�1 + �i;t (4)

so that the homogeneous hypothesis will be H0 : �i = 0 versus a heteroge-
neous null Ha = �j < 0, where j 2 [1 : i] On the contrary, the LM statistic for
the Hadri test, which presents a null of stationarity, is modelled as an LM test
of the variances of a random walk with trend model and the random walk itself.
Considering the model:

neci;t = wi;t + �it+ �i;t (5)

with random walk de�ned as:

wi;t = wi;t�1 + "i;t (6)

the test could be written as: H0 : # =
var("i;t)
var(�i;t)

= 0 versus an alternative
Ha : # > 0. Given the random walk collapses to a constant if its variance
is 0, the model would become almost deterministic with an i.i.d. stochastic
component, and the series would be automatically trend stationary. Logically,
the null implies stationarity, not unit root behavior
The results of Hadri�s second generation unit test for the whole country are

thus available in Table 10, as well as the results of the Im, Pesaran and Shin �rst
generation unit root test. The outcome of the analysis strongly rejects the uni-
�ed null of stationarity and opts to point out at the alternative, heterogeneous
possibility that some units (cross sections) might indeed be integrated.
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5 Asymmetries - Panel Linearity Tests

Having found initial evidence of the hysteresis phenomenon, we investigate
whether additional nonlinearity could be �nd in the relationship between such
variable and unemployment. Before switching our attention to threshold regres-
sions, we need to test for linearity against a nonlinear alternative through the
well established Hansen test as seen in its smoothed variant in Gonzales et al..
We ought to remind that in our estimation strategy, the afore-mentioned test is
intended to give us evidence of possible regime-wise nonlinearity, making us feel
more comfortable as we proceed to select nonlinear models and comparing them
among themselves and the base linear model focusing exclusively on a measure
of �t (an information criteria, in our case). In this whole panel pre-test, the test
equation, based on an ADF reparametrization of the necessity entrepreneurs
series, contains smoothing component which mimics with a logistic function a
smooth dummy variable (Equation 7):

�neci;t = �i + �t + �
0

1neci;t�1 + (�
00

2neci;t�1) �G(ui;t; 
; �) + "i;t (7)

the test requires substituting G(si;t; 
; c) with its �rst order Taylor expansion
centered around 
 = 0. (as we just explained, Hansen extended to Panel).
Generalizing the expansion to up to m regimes, we would get Equation 8:

�neci;t = �i + �
0�
0 neci;t + �

0�
1 neci;tqi;t + :::+ �

0�
mneci;tq

m
i;t + u

�
it (8)

with its null based on the joint nonsigni�cance of all the coe¢ cients of the
branches of the regression, which is equivalent to set the slope of function G
equal to 0 in Equation 9

H0 : �
0�
1 = ::: = �

0�
m = 0 ' H0 : 
 = 0 (9)

Given how delicate this �rst a priori test is in giving us an idea of how much a
generic nonlinear alternative could perform against the null of absolute linearity,
we choose to bootstrap the test results around one hundred times. Furthermore,
at this stage of the draft, the test against any homogeneous alternative has
been be done at the panel level, for an autoregressive (a la ADF) speci�cation
with an attractor and with the unemployment rate as the switching variable.
The battery of tests (LM, F and HAC corrected based on the joint null of
each coe¢ cient of each regime (from zero to a maximum of two) generally held
favorable indication of possible nonlinearity in the opportunity entrepreneurs
group, pointing at the possible existence of at least a pair of regimes. The very
same result was detected for the joint panel hypothesis of no statistical di¤erence
between segment slopes for the necessity group, with a p value comfortably
close to �ve percent in all �ve tests we speci�ed, e¢ ciently rejecting the null of
absolute linearity at the overall panel level. The results we have just commented
on are readily available in Table 11. Even though a time series based Hansen
test or any other given test of linearity against general nonlinearity might be
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Table 11: Linearity tests against one or two regime models. Alternative tests.
nect m LM(x) p-value LM(F) p-value HAC(X) p-value HAC(F) p-value

0vs1 8 ,3 0 3 0 ,0 0 4 8 ,1 9 0 0 ,0 0 4 3 ,4 6 1 0 ,0 6 3 3 ,4 1 4 0 ,0 6 5
0vs2 1 2 ,4 2 0 0 ,0 0 2 6 ,1 2 0 0 ,0 0 2 3 ,4 7 0 0 ,1 7 6 1 ,7 1 0 0 ,1 8 1
0vs1 8 ,3 0 3 0 ,0 0 4 8 ,1 9 0 0 ,0 0 4 3 ,4 6 1 0 ,0 6 3 3 ,4 1 4 0 ,0 6 5
2vs1 4 ,1 3 9 0 ,0 4 2 4 ,0 8 0 0 ,0 4 4 1 ,8 8 7 0 ,1 7 0 1 ,8 6 0 0 ,1 7 3

opot m LM(x) p-value LM(F) p-value HAC(X) p-value HAC(F) p-value
0vs1 1 6 ,2 5 0 0 ,0 0 1 1 6 ,0 3 0 0 ,0 0 1 3 ,3 9 6 0 ,0 6 5 3 ,3 5 0 0 ,0 6 7
0vs2 1 6 ,3 7 0 0 ,0 0 1 8 ,0 6 6 0 ,0 0 1 4 ,8 6 2 0 ,0 8 8 2 ,3 9 6 0 ,0 9 1
0vs1 1 6 ,2 5 0 0 ,0 0 1 1 6 ,0 3 0 0 ,0 0 1 3 ,3 9 6 0 ,0 6 5 3 ,3 5 0 0 ,0 6 7
2vs1 0 ,1 1 7 0 ,0 0 1 0 ,1 1 6 0 ,0 0 1 1 ,7 9 3 0 ,1 8 1 1 ,7 6 7 0 ,1 8 4

H e t e r o s k e d a s t i c i ty c o n s i s e n t LM a n d F t e s t s .

used to investigate each and every region at the sectorial level, this a priori
uni�ed outcome is thus granting us enough evidence to proceed with the choice
of more speci�c threshold functional forms at such lower level of detail.

6 Threshold Regressions

In order to give the reader an idea of the models of choice, let�s focus on a
generic TAR �rst, adjusting it to our case: an unrestricted, three regimes
TAR, but with an ADF speci�cation, would look something like this:

�nect =

8<: c1 + �lnect�1 + et if ut � �l
c2 + �mnect�1 + et if �l � ut � �h
c3 + �hnect�1 + et if ut � �h

(10)

With nect necessity entrepreneurs at time t, ut unemployment level, � thresh-
old value of u, and et hopefully (i.i.d.). Of course, if �l = �h, with �l = �m = �h
the model collapses to �nect = �nect�1+et , and we are back to the linear case.
By any chance, we also would want to specify an unrestricted three regimes SE-
TAR, where the self exciting component is represented by the contemporaneous
value of the objective variable. Following on to the example in Equation 10 and
targeting the opportunity entrepreneurs series, we would similarly have:

�opot =

8<: c1 + �lopot�1 + et if opot � �l
c2 + �mopot�1 + et if �l � opot � �h
c3 + �hopot�1 + et if opot � �h

(11)

6.1 Thresholds autoregressions (Autonomous Communi-
ties)

In this section, we run a series of threshold autoregressions on a series of ADF
type models of order 1 (obtained by subtracting yt�1 to both sides of a random
walk with drift process). This way, with (mainly) �rst di¤erenced stationary
variables, the value of the attractor will give us an idea of how fast the recovery is
from the shock (how grave the hysteresis phenomenon is) subject to variations
in the unemployment rate, which remained our threshold variable. We will
evaluate in this case both the level value of the unemployment and its �rst
di¤erence. That will tell us whether the absolute value of unemployment or its
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Table 12: TAR regional models, Necessity entrepreneurs
nect �l �m �h �linear
( I ) ( I I ) ( I I I ) ( IV ) (V )

Andalusia 1 ,0 4 7 * - 0 ,3 9 9 * - 0 ,8 8 9 * -
Aragon - 0 ,6 7 8 * - - 1 ,0 1 8 * -
Asturias - - - - 0 ,6 3 2 *

Balearic Islands - 0 ,7 7 8 * - 0 ,1 1 0 -
Canary Islands - 0 ,4 2 4 * - - 1 ,4 3 4 *

Cantabria - - - 0 ,9 3 6 *
Castile and Leon - 1 ,1 9 8 * - 0 ,8 2 1 * - 1 ,0 9 7 * -

Castile-La Mancha - 0 ,4 6 4 * - - 0 ,8 7 8 * -
Catalonia - 0 ,2 5 6 * - - 0 ,9 2 9 * -

Valencian Community - 0 ,6 4 5 * - - 1 ,1 0 7 * -
Extremadura - 0 ,4 3 8 * - - 1 ,1 9 1 * -

Galicia - 1 ,2 9 9 * - - 0 ,2 1 3 * -
Community of Madrid - 0 ,3 4 0 * - - 1 ,0 3 2 * -

Region of Murcia - 0 ,8 7 5 * - - 1 ,2 6 8 * -
Navarre - 0 ,7 3 5 * - - 1 ,3 7 0 * -

Basque Country - - - - 0 ,7 9 5 *
La Rioja - 0 ,9 6 6 * - - 1 ,0 0 7 * -
SPAIN - 0 ,1 4 7 * - 1 ,2 0 6 * - 0 ,8 8 2 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .

short run variation matter more in terms of self employment choice. It is also
worth noting that, di¤erent from, say, the Hansen test comparing linearity with
some non speci�ed form of (regime) nonlinearity through polynomial expansion,
in this and the following paragraphs we shall consider goodness of �t as an a
posteriori additional rule of choice comparing a linear representation of the decay
against a multiple regime alternative. Rather than on the R2, we shall focus on
the BIC as the rule of choice.
Let�s �rst consider unemployment as a threshold: In the case of necessity

entrepreneurs, region 1 and 7 presented two distinct threshold (and thus three
regimes), regions 3 6 and 16 were considered linear (no threshold could be found)
while the rest of the regions showed a a suitable functional form a model with
two regimes and a single threshold. Overall, the whole country (18) presents
itself with two thresholds and three regimes.
Again, as we consider again unemployment in levels as our threshold variable

and we switch our attention to opportunity entrepreneurs, we appear to be able
to �nd a possible three regimes/two thresholds representation for 5 14 17 18
, a linear representation for 2 3 6 10 12 15 and a two regimes/one threshold
representation for the rest of the countries.
Let�s now consider the change in unemployment as our objective threshold:

as we start with necessity once again, we notice how sensibility of the deviations
to changes in unemployment is far lesser compared to sensibility to the overall
magnitude of unemployment: only region 4 would present a model with three
regimes and two threshold values, while only region 9 would show sign of a
single threshold value with two regimes. It is however worth noting that the
country as a whole (18) would present signs of nonlinearity, although bordering
non-signi�cance in the lower regime.
Finally, in the case of the opportunity entrepreneurs, 1 14 16 would present

a three regimes model, 2 3 4 5 6 7 11 15 17 18 would be better represented by
a linear model, while the rest would indicate a two regimes model as the best
suitable �t for the data.
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Table 13: TAR regional models, Opportunity entrepreneurs
opot �l �m �h �linear
( I ) ( I I ) ( I I I ) ( IV ) (V )

Andalusia - 1 ,1 5 2 * - - 0 ,4 9 5 * -
Aragon - - - - 0 ,4 3 7 *
Asturias - - - - 0 ,5 1 7 *

Balearic Islands - 0 ,4 5 0 * - - 1 ,1 7 9 * -
Canary Islands - 0 ,2 9 7 * - 1 ,4 1 1 * - 0 ,5 2 2 * -

Cantabria - - - 0 ,7 2 3 *
Castile and Leon - 1 ,2 8 5 * - - 0 ,4 0 8 * -

Castile-La Mancha - 0 ,1 3 0 - - 0 ,7 9 2 * -
Catalonia - 0 ,2 2 3 * - - 0 ,8 7 9 * -

Valencian Community - - - - 0 ,3 6 5 *
Extremadura - 0 ,4 6 5 * - - 0 ,7 9 8 * -

Galicia - - - - 0 ,4 1 2 *
Community of Madrid - 0 ,2 8 1 * - - 1 ,1 0 6 * -

Region of Murcia - 0 ,4 0 3 * - 0 ,5 2 8 * - 1 ,2 8 7 * -
Navarre - - - - 0 ,9 6 5 *

Basque Country - 1 ,1 6 8 * - - 0 ,5 4 9 * -
La Rioja - 0 ,4 7 5 * 0 ,6 1 0 * - 1 ,1 0 6 * -
SPAIN - 0 ,5 5 0 * - 0 ,3 1 9 - 0 ,7 6 8 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .

6.2 Threshold autoregressions (Sectorial Level)

Before discussing the deviation values, it would be useful getting an equivalent
overview at the sectorial level.. As we base our results on the previous section,
we focus on the unemployment rate as a level threshold variable. Starting with
the necessity entrepreneurs group, we found a suitable two regime representation
for 1 4 6 9 10 14 16 18 and a suitable three regime representation for 7 8 12
and 15 in the agricultural sector. As we moved on to the industry sector, we
found a good �tness for a two regime model in 8 and 9 and a three regime
model in 11 13 16 18. Moving on to the construction sector, regions 2 4 7 8
10 12 14 15 17 and 18 were found to �t better two regimes, while no regions
could be more e¢ ciently described by a 3 regimes model. In the service sector,
the low quali�ed group presented a satisfying �tness, although restricted to two
regimes only, for 4 5 7 9 12 13 14, while the three regimes one would be a valid
alternative for 1 8 10 11 16 and 18. Finally, the high quali�ed service group
had regions 1 2 5 6 8 9 14 15 well described by a two regimes transition model,
ad region 4, 10, 13 and 18 by a three regimes model. It would thus appear the
service sector would present much of the asymmetric variation and adjustment
we would see in the bust and boom cycle of necessity self-employment.
Let�s now switch our attention to the opportunity entrepreneurs group. As

for the agricultural sector, 1 6 8 9 10 11 12 13 14 16 17 and 18 would show
a suitable two regime modelling solution, while region 3 only would point at a
three regimes structure. In the industrial sector, regions 1 2 7 8 9 11 12 14 15 16
would suggest a two regimes structure, while 10 and 18 would better welcome
a three regimes model. In the constructions sector, regions 1 2 7 8 9 10 11
12 14 15 16 18 would �t better two regimes model, while region 5 only would
better �t a model with two threshold values and two regimes. Switching to the
low skilled service sector, regions 7 8 13 15 16 17 would present a two regimes
model, while regions 1 4 6 9 10 14 18 would �nd a three regimes ones a better
solution. This last one is perhaps the sector where the number of transitions
equals 2 in more regions than those where it equals only one: that would point
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Table 14: Necessity workers, agricultural sector, all accepted three regimes mod-
els

�l �m �h �linear
( I ) ( I I ) ( I I I ) ( IV ) (V )

Andalusia - 1 ,2 5 1 * - - 1 ,1 1 7 * -
Aragon - - - - 0 ,8 8 0 *
Asturias - - - - 0 ,8 8 3 *

Balearic Islands - 1 ,0 6 1 * - - 0 ,8 9 7 * -
Canary Islands - - - - 1 ,0 8 2 *

Cantabria - 0 ,6 8 5 * - - 1 ,0 8 8 * -
Castile and Leon - 0 ,5 1 2 * - 1 ,3 7 8 * - 1 ,0 9 1 * -

Castile-La Mancha - 0 ,4 8 2 * - 2 ,6 9 9 * - 0 ,9 6 7 * -
Catalonia - 1 ,2 8 6 * - - 1 ,0 1 4 * -

Valencian Community - 0 ,8 6 6 * - - 0 ,8 6 1 * -
Extremadura - - - - 0 ,5 8 3 *

Galicia - 1 ,1 0 0 * - 0 ,2 1 3 * - 0 ,5 6 9 * -
Community of Madrid - - - - 0 ,8 1 2 *

Region of Murcia - 1 ,2 9 1 * - - 1 ,0 1 0 * -
Navarre - 0 ,7 0 1 * - 1 ,5 2 * - 1 ,0 3 9 * -

Basque Country - 0 ,5 8 3 * - - 0 ,9 0 8 * -
La Rioja - - - - 0 ,8 4 4 *
SPAIN - 0 ,4 3 0 * - - 0 ,4 5 5 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .

Table 15: Necessity workers, Industry sector, all accepted three regimes models
�l �m �h �linear

( I ) ( I I ) ( I I I ) ( IV ) (V )
Andalusia - - - - 1 ,0 9 7 *
Aragon - - - - 1 ,0 8 4 *
Asturias - - - - 1 ,0 2 5 *

Balearic Islands - - - - 1 ,0 8 4 *
Canary Islands - - - - 0 ,9 5 7 *

Cantabria - - - - 0 ,7 3 4 *
Castile and Leon - - - - 0 ,8 1 6 *

Castile-La Mancha - 0 ,3 2 3 * - - 1 ,0 6 5 * -
Catalonia - 1 ,2 8 7 * - - 0 ,8 9 7 * -

Valencian Community - - - - 1 ,0 8 6 *
Extremadura - 0 ,7 3 1 * - 0 ,2 9 1 - 1 ,0 6 6 * -

Galicia - - - - 0 ,7 6 4 *
Community of Madrid - 0 ,6 5 9 * - 1 ,7 6 8 * - 1 ,2 6 3 * -

Region of Murcia - - - - 1 ,0 9 4 *
Navarre - - - - 1 ,0 7 5 *

Basque Country - 1 ,0 2 5 * - 1 ,1 5 0 * - 1 ,3 5 2 * -
La Rioja - - - - 1 ,0 3 2 *
SPAIN - 0 ,7 3 5 * - 0 ,5 0 8 * - 1 ,5 4 1 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .

Table 16: Necessity workers, Construction sector, all accepted three regimes
models

�l �m �h �linear
( I ) ( I I ) ( I I I ) ( IV ) (V )

Andalusia - - - - 0 ,5 9 8
Aragon 2 ,6 2 2 * - - 1 ,0 4 1 * -
Asturias - - - - 0 ,8 5 2 *

Balearic Islands - 1 ,0 3 3 * - - 1 ,2 8 5 * -
Canary Islands - - - - 0 ,8 4 2 *

Cantabria - - - - 0 ,9 2 6 *
Castile and Leon - 1 ,0 7 6 * - - 0 ,9 9 2 * -

Castile-La Mancha - 0 ,9 1 7 * - - 0 ,8 6 1 * -
Catalonia - - - - 0 ,5 8 1 *

Valencian Community - 0 ,8 5 2 * - - 1 ,3 5 5 * -
Extremadura - - - - 1 ,0 8 0 *

Galicia - 1 ,1 0 8 * - - 0 ,6 3 4 * -
Community of Madrid - - - - 0 ,8 6 9 *

Region of Murcia - 0 ,9 7 1 * - - 0 ,9 4 8 * -
Navarre - 1 ,1 3 2 * - - 1 ,1 1 7 * -

Basque Country - - - - 1 ,1 4 5 *
La Rioja - 0 ,9 4 0 * - - 1 ,0 4 8 * -
SPAIN - 0 ,3 6 4 * - - 0 ,8 4 7 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .
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Table 17: Necessity workers, Low skilled Service sector, all accepted three
regimes models

�l �m �h �linear
( I ) ( I I ) ( I I I ) ( IV ) (V )

Andalusia - 1 ,3 7 9 * - 0 ,6 6 8 * - 0 ,6 7 4 * -
Aragon - - - - 0 ,9 0 8 *
Asturias - - - - 0 ,9 7 5 *

Balearic Islands - 0 ,8 3 2 * - - 0 ,4 6 3 -
Canary Islands - 0 ,8 7 1 * - - 1 ,2 3 7 * -

Cantabria - - - - 1 ,1 4 5 *
Castile and Leon - 1 ,2 0 4 * - - 0 ,9 7 3 * -

Castile-La Mancha - 0 ,6 7 4 * - 1 ,4 2 1 * - 0 ,8 4 1 * -
Catalonia - 0 ,2 9 8 * - 0 ,7 3 9 * -

Valencian Community - 1 ,0 6 5 * - 1 ,3 9 4 * - 0 ,8 1 2 * -
Extremadura - 0 ,9 4 4 * - 1 ,5 8 2 * - 1 ,5 8 6 * -

Galicia - 1 ,3 8 4 * - - 0 ,6 7 9 * -
Community of Madrid - 0 ,7 4 2 * - - 0 ,9 1 4 * -

Region of Murcia - 0 ,9 9 3 * - - 1 ,3 3 7 * -
Navarre - - - - 1 ,0 5 8 *

Basque Country - 0 ,9 4 7 * - - 1 ,3 5 8 * -
La Rioja - - - - 0 ,9 8 5 *
SPAIN - 0 ,3 1 4 * - 1 ,4 9 9 * - 0 ,7 8 0 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .

Table 18: Necessity workers, High skilled Service sector, all accepted three
regimes models

�l �m �h �linear
( I ) ( I I ) ( I I I ) ( IV ) (V )

Andalusia - 0 ,4 4 5 * - - 1 ,1 7 0 * -
Aragon - 0 ,9 0 8 * - 0 ,9 9 9 * -
Asturias - - - - 0 ,9 9 2 *

Balearic Islands - 0 ,7 9 9 * - 0 ,9 3 7 * - 0 ,5 4 8 * -
Canary Islands - 0 ,7 0 0 * - - 1 ,5 2 1 * -

Cantabria - 0 ,8 5 3 * - - 1 ,8 2 7 * -
Castile and Leon - - - - 1 ,0 2 8 *

Castile-La Mancha - 1 ,1 0 3 * - - 0 ,6 1 9 * -
Catalonia - 0 ,6 2 4 * - - 1 ,4 6 7 * -

Valencian Community - 0 ,5 0 4 * - 0 ,8 4 2 * - 0 ,9 9 4 * -
Extremadura - - - - 0 ,9 6 1 *

Galicia - - - - 0 ,7 7 0 *
Community of Madrid - 0 ,3 1 9 * - 1 ,1 3 8 * - 1 ,1 5 8 * -

Region of Murcia - 1 ,1 8 4 * - - 0 ,9 7 5 * -
Navarre - 0 ,8 6 9 * - - 1 ,9 4 9 * -

Basque Country - - - - 0 ,9 7 8 *
La Rioja - - - - 1 ,1 1 5 *
SPAIN - 0 ,6 9 3 * - 0 ,2 6 9 - 1 ,2 7 1 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .
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Table 19: Opportunity workers, agricultural sector, all accepted three regimes
models

�l �m �h �linear
( I ) ( I I ) ( I I I ) ( IV ) (V )

Andalusia - 1 ,0 5 3 * - - 0 ,7 3 0 * -
Aragon - - - - 0 ,8 6 7 *
Asturias - 0 ,9 6 5 * 0 ,3 5 2 - 1 ,0 4 3 * -

Balearic Islands - - - - 1 ,0 4 3 *
Canary Islands - - - - 0 ,9 8 5 *

Cantabria - 0 ,4 8 0 * - - 1 ,1 9 9 * -
Castile and Leon - - - - 0 ,6 9 2 *

Castile-La Mancha - 0 ,5 7 5 * - - 1 ,0 8 1 * -
Catalonia - 0 ,7 5 3 * - - 0 ,7 5 0 * -

Valencian Community - 0 ,5 4 5 * - - 1 ,1 7 8 * -
Extremadura - 0 ,5 9 2 * - - 0 ,7 4 0 * -

Galicia - 0 ,3 7 7 * - - 1 ,0 8 8 * -
Community of Madrid - 0 ,9 6 6 * - - 1 ,0 0 7 * -

Region of Murcia - 0 ,7 6 6 * - - 1 ,3 6 6 * -
Navarre - - - - 0 ,9 4 0 *

Basque Country - 1 ,4 2 3 * - - 0 ,9 7 4 * -
La Rioja - 0 ,8 7 0 * - - 1 ,5 3 7 * -
SPAIN - 0 ,3 6 3 * - - 0 ,8 0 3 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .

Table 20: Opportunity workers, industry sector, all accepted three regimes mod-
els

�l �m �h �linear
( I ) ( I I ) ( I I I ) ( IV ) (V )

Andalusia - 1 ,4 2 1 * - - 1 ,0 6 6 * -
Aragon - 0 ,7 2 7 * - - 1 ,0 1 3 * -
Asturias - - - - 0 ,8 0 9 *

Balearic Islands - - - - 1 ,0 3 7 *
Canary Islands - - - - 1 ,0 1 5 *

Cantabria - - - - 1 ,0 3 8 *
Castile and Leon - 1 ,8 2 4 * - - 0 ,6 7 6 * -

Castile-La Mancha - 0 ,2 1 0 - - 0 ,8 8 5 * -
Catalonia - 0 ,7 9 4 * - - 1 ,0 5 6 * -

Valencian Community - 1 ,8 1 8 * 0 ,4 5 1 - 1 ,0 9 6 * -
Extremadura - 0 ,9 3 0 - - 0 ,9 8 6 * -

Galicia - 0 ,6 5 8 * - - 1 ,0 1 4 * -
Community of Madrid - - - - 1 ,0 4 5 *

Region of Murcia - 0 ,7 0 0 * - - 1 ,1 7 8 * -
Navarre - 1 ,0 1 8 * - - 0 ,7 5 5 * -

Basque Country - 1 ,2 0 2 * - - 0 ,7 5 6 * -
La Rioja - - - - 0 ,6 9 9 *
SPAIN - 0 ,8 2 2 * 0 ,2 9 4 - 0 ,9 4 1 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .

out at the existence of intermediate values of unemployment for which the rate
of return of the unconditional mean of self-employment either speeds down or
is not even present (quasi unit root behavior in the internal regime). Finally,
as we have a look at the service sector share compose of high skilled labor, we
observe that regions 4 8 13 14 would accept a two regimes representation, while
regions 1 5 9 10 17 18 would go for a three regimes one. It is perhaps important
to point out how the sector with the smoother transitions (mind, in terms of
numbers of regimes/threshold values, and not how sharp the transition is), is
perhaps the service sector. Economic actors in the service market tend to adapt
less abruptly to market news than their agricultural and industrial equivalents.
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Table 21: Opportunity workers, construction sector, all accepted three regimes
models

�l �m �h �linear
( I ) ( I I ) ( I I I ) ( IV ) (V )

Andalusia - 1 ,2 9 4 * - - 0 ,7 5 4 * -
Aragon - 0 ,5 8 8 * - - 1 ,0 0 6 * -
Asturias - - - - 0 ,7 2 1 *

Balearic Islands - - - - 0 ,9 8 5 *
Canary Islands - 0 ,7 0 0 * - 1 ,2 8 9 * - 1 ,1 4 7 * -

Cantabria - - - - 0 ,8 5 6 *
Castile and Leon �-0 ,8 5 1 * - - 0 ,6 7 4 * -

Castile-La Mancha - 0 ,6 5 9 * - - 0 ,8 4 5 * -
Catalonia - 0 ,6 8 5 * - - 0 ,9 0 9 * -

Valencian Community - 0 ,3 3 3 * - - 1 ,0 1 5 * -
Extremadura - 1 ,5 8 3 * - - 0 ,8 3 3 * -

Galicia - 0 ,9 4 5 * - - 0 ,8 1 3 * -
Community of Madrid - - - 0 ,8 8 2 * -

Region of Murcia - 0 ,9 8 8 * - - 0 ,6 7 9 * -
Navarre - 1 ,4 0 8 * - - 0 ,9 0 1 * -

Basque Country - 0 ,8 8 5 * - - 0 ,9 3 9 * -
La Rioja - - - - 0 ,9 7 8 *
SPAIN - 0 ,6 1 4 * - - 0 ,4 0 0 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .

Table 22: Opportunity workers, Low skill Service sector, all accepted three
regimes models

�l �m �h �linear
( I ) ( I I ) ( I I I ) ( IV ) (V )

Andalusia - 0 ,7 9 7 * - 0 ,7 2 6 * - 1 ,1 2 0 * -
Aragon - - - - 0 ,6 4 9 *
Asturias - - - - 0 ,5 7 9 *

Balearic Islands - 0 ,8 1 2 * - 0 ,5 0 1 - 1 ,2 2 4 * -
Canary Islands - - - - 0 ,8 0 8 *

Cantabria - 0 ,8 3 5 * - 0 ,4 8 1 * - 0 ,9 1 5 * -
Castile and Leon - 0 ,2 9 1 * - - 0 ,9 4 7 * -

Castile-La Mancha - 0 ,2 5 3 * - - 0 ,8 9 8 * -
Catalonia - 0 0 2 6 2 * - 1 ,3 3 1 * - 0 ,9 8 3 * -

Valencian Community - 0 ,4 4 8 - 0 ,9 4 5 * - 0 ,7 6 9 * -
Extremadura - - - - 0 ,7 7 4 *

Galicia - - - - 0 ,5 9 3 *
Community of Madrid - 0 ,5 3 1 * - - 1 ,2 7 5 * -

Region of Murcia - 0 ,6 2 2 * - 0 ,9 7 5 * - 1 ,3 4 9 * -
Navarre - 1 ,4 7 6 * - - 1 ,0 2 5 * -

Basque Country - 1 ,3 3 3 * - - 0 ,6 6 9 * -
La Rioja - 0 ,4 3 7 * - - 1 ,1 0 4 * -
SPAIN - 0 ,5 8 2 * - 0 ,3 6 7 - 1 ,1 3 5 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .

Table 23: Opportunity workers, High skill Service sector, all accepted three
regimes models

�l �m �h �linear
( I ) ( I I ) ( I I I ) ( IV ) (V )

Andalusia - 1 ,1 2 7 * - 1 ,3 7 1 - 1 ,0 2 5 * -
Aragon - - - - 0 ,7 4 6 *
Asturias - - - - 0 ,8 0 2 *

Balearic Islands - 0 ,4 1 8 * - - 1 ,1 0 6 * -
Canary Islands - 0 ,4 6 1 * - 1 ,5 9 1 * - 0 ,8 4 2 * -

Cantabria - - - - 0 ,8 6 9 *
Castile and Leon - - - - 0 ,7 3 6 *

Castile-La Mancha - 0 ,4 1 6 * - - 1 ,3 5 3 * -
Catalonia - 0 ,2 5 1 * - 1 ,0 7 2 * - 1 ,0 2 7 * -

Valencian Community - 0 ,5 8 9 * - 1 ,2 0 5 * - 0 ,9 4 6 * -
Extremadura - - - 0 ,9 7 0 * -

Galicia - - - - 0 ,6 5 6 *
Community of Madrid - 0 ,5 5 4 * - - 1 ,1 1 0 * -

Region of Murcia - 0 ,3 4 8 * - - 0 ,9 5 1 * -
Navarre - - - - 0 ,7 8 4 *

Basque Country - - - - 0 ,7 1 5 *
La Rioja - 0 ,7 0 7 * 0 ,2 7 6 - 1 ,3 0 0 * -
SPAIN - 0 ,5 8 2 * - 0 ,1 6 2 - 1 ,0 6 0 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .
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7 Inference

7.1 Rate of decay of the shocks to self-employment, na-
tional level

We now calculate the rate of decay (lambda in terms of time) of an autoregressive
process of order 1 with a lagged attractor from the series at the regional level.
Considering our previous results, it appears more than sensible to o¤er the
calculated time deviations based on the level threshold of unemployment.
Given the results obtained on Spain (18) at the most aggregated possible

level in the previous section, we will discuss and calculate the rate of decay of
the process for necessity and opportunity entrepreneurs with a three regimes
structures for both, and compare it to the linear speci�cation in each case. We
remind the reader that, given the simple ADF speci�cation of our test equation,
the inverse formula required to calculate the half lives of the deviations will be:
�T = (1� x)=(1� �).
Beginning with the necessity entrepreneurs, our signi�cant coe¢ cients of er-

ror corrections for the three branches (regimes) are thus: -0.15, -1.21 and -0.88
in the low, middle and high regime of unemployment. This corresponds, in the
two most extreme regimes, to a decay of 1.70 and 0.24 quarters respectively,
required to recover half the positive shock to unemployment the economy has
sustained. Evidently, switching from a lower state to a higher state of unem-
ployment causes three e¤ects: as unemployment is lower than its �natural rate�,
after a positive shock which increases the number of necessity entrepreneurs, the
rate of adjustment back to equilibrium is relatively slow. As unemployment in-
creases and gets close to its natural rate (say, the middle regime), the speed of
adjustment starts to accelerate as deviations are compensated more quickly (the
economy and its operators have had time to learn how to react to the �natural
rate of unemployment�). However, as the unemployment rate increases above
its calculated threshold value (which we have improperly called up until now
�natural rate�) the speed of adjustment after a positive shock starts to slow
down again, as more and more self employed operators cannot be reabsorbed
once more into the economy as salary workers. The richness of the descrip-
tion o¤ered by the model clashed with the linear value of the attractor, whose
coe¢ cient is close to 0,22.
On a similar note, but with a central region behaving with a bit of a unit root

behavior the values for the signi�cant lower and upper regime of the opportunity
model are -0.55, and -0.77 respectively. The in the speeds of adjustment, which
in quarters equals a half life of 0,90 and 0,46, follows a very similar story when
compared to the necessity entrepreneurs group, with a higher half life in the
high unemployment regime with respect to the low unemployment regime: this
suggests us that pull factors might be far stronger than push factors in prolonged
states of above the level unemployment. Pretty much in line with the linear ADF
model for the necessity entrepreneurs, the speed of adjustment in the case of
the opportunity entrepreneurs is again �xed around 0,22. That amounts to a
rate of decay of around 1,54 quarters.
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Table 24: All sectors, national level, all accepted three regimes models
Variable Regimes Linear
nect �l �m �h �linear

Agriculture - 0 ,4 3 0 * - - 0 ,4 5 5 * -
Industry - 0 ,7 3 5 * - 0 ,5 0 8 * - 1 ,5 4 1 * -

Construction - 0 ,3 6 4 * - - 0 ,8 4 7 * -
Low Service - 0 ,3 1 4 * - 1 ,4 9 9 * - 0 ,7 8 0 * -
High Service - 0 ,6 9 3 * - 0 ,2 6 9 - 1 ,2 7 1 * -

opot �l �m �h �linear
Agriculture - 0 ,3 6 3 * - - 0 ,8 0 3 * -
Industry - 0 ,8 2 2 * 0 ,2 9 4 - 0 ,9 4 1 * -

Construction - 0 ,6 1 4 * - - 0 ,4 0 0 * -
Low Service - 0 ,5 8 2 * - 0 ,3 6 7 - 1 ,1 3 5 * -
High Service - 0 ,5 8 2 * - 0 ,1 6 2 - 1 ,0 6 0 * -

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1�x)=(1��). C o lum n s ( 4 ) , (V ) a n d (V I ) : e s t im a t e s f o r t h e b e s t B IC p e r f o rm in g TA R m o d e l .

7.2 Rate of decay of the shocks to self-employment, sec-
torial level

How does the situation di¤er across sectors? A relevant achievement of the
convergence analysis at the sectorial level, which is visible in Table 24 is that in
no case a linear alternative was deemed superior to a regime model in any spec-
i�cation across all sectors when goodness of �t was compared via the Bayesian
Information criteria: the analysis shows how across all sectors two to three
regimes where considered and always performed better than the linear alterna-
tive. Focusing on the opportunity entrepreneurs group, Agriculture and Con-
struction where the only to sectors to be better suited by a two regime model,
while Industry and both service sectors pointed at three regime modelling. In
particular, and similarly to the result we obtained at the national level in Table
25, the former sectors showed the presence of what the literature on persis-
tence would consider a form of "inaction band": as the coe¢ cient governing
the middle regime2 is statistically imprecise and thus not so distant from 0, the
opportunity entrepreneurs across sectors would not converge neither diverge to
its mean as the model would collapse, for �m = 0, to the benchmark random
walk with drift. This would mean that, for values of unemployment inside such
a "natural interval " in the middle of the regression model, the model would
act in a quasi-unit root manner, and wander aimlessly as time goes by. The rest
of the inference base on the values of the branches which appear statistically
signi�cant do not appear to tell us a story any di¤erent from the aggregated
case: higher speed of adjustment back to the equilibrium in the upper regime,
where unemployment is at a higher threshold level, slower speed of adjustment
in the lower regime, the only possible exception made for constructions where
the opposite would happen (-0,614* in the lower regime as opposed to -0,400*
in the upper regime).

2 -0,31(0,18) at the national level, close to such value at the Sectorial level, ranging from
-0,162 in High Skill Services to -0,367 in Low Skill Services.
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Table 25: Speed of convergence estimates, AR(1) and BEST TAR
ADF (1) TAR

� �l;quarters �m;quarters �h;quarters
( I ) ( I I ) ( I I I ) ( IV ) (V )

�nect - 0 ,1 5 * - 1 ,2 1 * - 0 ,8 8 *
( 0 ,0 7 ) ( 0 ,2 3 ) ( 0 ,2 7 )

�nect - 0 ,2 2
( 0 ,0 7 )

�opot - 0 ,5 5 * - 0 ,3 1 - 0 ,7 7 *
( 0 ,1 0 ) ( 0 ,1 8 ) ( 0 ,2 7 )

�opot
- 0 ,2 3
( 0 ,0 7 )

E s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , .

Table 26: Half life estimates, AR(1) and BEST TAR
ADF (1) TAR

� �l;quarters �m;quarters �h;quarters
( I ) ( I I ) ( I I I ) ( IV ) (V )

�nect 1 ,7 0 0 .4 2 0 ,2 4
�nect 1 ,5 6

�opot 0 ,9 0 - 0 ,4 6
�opot 1 ,5 4

H a l f - l i f e e s t im a t e s o f t h e a t t r a c t o r s / e r r o r c o r r e c t io n p a r am e t e r s , c a l c u la t e d a c c o r d in g t o �T =
(1 � x)=(1 � �).

8 Conclusions

We have found out that a form of stochastic persistence exists in the conditional
average value of the opportunity and necessity entrepreneurs groups. The hys-
teresis phenomenon can as such be proved at the regional level once the hetero-
geneous e¤ects of di¤erent economic structures across regions have been taken
into account. Apart from time-wise dependence, we also tested for alternative
forms of nonlinearity of the series. We could prove, at the aggregated panel level,
that an alternative form of regime driven nonlinearity exists in both groups and
can be framed by imposing unemployment as a weakly exogenous variable act-
ing as a threshold between di¤erent regimes of convergence. As we looked for
the best functional form, we have �nally seen how multiple branch regressions
models such as the threshold autoregression model describe asymmetries with a
better �t than the linear ADF speci�cation in a number of regional cases, while
non negligible di¤erences in terms of speed of adjustment can be found across
economic sectors.

9 References

[1] C. Dawson, and A. Henley, �T�Push�Versus �Pull�Entrepreneurship: An
Ambiguous Distinction?�International Journal of Entrepreneurial Behaviour &
Research, 18(6), pp. 697-71, 2012.
[2] R. Amit, and E. Muller, E.. "�Push�and �pull�entrepreneurship."

Journal of Small Business and Entrepreneurship, 12(4), 64�80, 1995.
[3] E. Congregado, A. Golpe, and A. Van Stel, �The �recession-push�hy-

pothesis reconsidered�, International Entrepreneurship and Management Jour-

26



nal, 8(3), 2012, pp. 325-342.
[4] R.W. Fairlie, and F.M. Fossen, �De�ning opportunity versus necessity

entrepreneurship: two components of business creation,�NBER Working Paper
No. 26377, October 2019, doi: 10.3386/w26377.
[5] S.W. Polachek, and K. Tatsiramos, "Change at Home, in the Labor

Market, and On the Job ", Research in Labor Economics, Vol. 48, Emer-
ald Publishing Limited, 2020, pp. 253-289. https://doi.org/10.1108/S0147-
912120200000048008
[6] F.M. Fossen, �Self-employment over the business cycle in the USA: a

decomposition,�Small Business Economics, 2020, pp. 1-19.
[7] F. Neymotin, �Necessity and Opportunity Entrepreneurship in Canada,�

Review of Economic Analysis, 2020, 12(3).
[8] M. Caliendo, S. Künn and M.Weissenberger, "Catching up or lagging

behind? The long-term business and innovation potential of subsidized start-ups
out of unemployment ", Research Policy, 49(10), 2020.
[9] M. Caliendo, and A.S. Kritikos, "I Want to, But I also Need to":

Start-Ups Resulting from Opportunity and Necessity�, IZA Discussion Paper
No. 4661, 2009.
[10] T. Vogelsang, and P. Perron, "Nonstationarity hypothesis and level

shifts with an application to purchasing power parity ", Journal of Business and
Economic Statistics, 10, pp. 301-320, 1992
[11] J. Clemente, A. Montañes, M Reyes, "Testing for a unit root in

variables with a double change in the mean ", Economics Letters, 59, pp. 175-
182, 1998
[12] B. E. Hansen, "Sample splitting and threshold estimation," Econo-

metrica, 68(3), pp. 575-603, 2000
[13] Tong, H., �Threshold Models in Non-linear Time Series Analysis.

Springer New York�., 1983
[14] K. Hadri, "Testing for stationarity in heterogeneous panel data ",

Econometrics Journal, 3, pp. 148-161, 2000
[15] K. S. Im, M. H. Pesaran, and Y. Shin., "Testing for unit roots in

heterogeneous panels " Journal of Econometrics, 115, pp. 53�74, 2003
[16] A. Gonzales, T. Terasvirta, D. Vand Dijk, and Y. Yang., "Panel

Smooth Transition Regression Models ", Economic Letters, 59, pp. 175-182,
1998

27


	COVID 19-4.pdf
	Autoempleo-Spain.pdf

