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Chapter 1: Introduction and outline

1.1. Introduction

As it is well-known, an individual is considered unemployed when is
without work but available for work and seeking work. That is to
have a job or to be actively seeking for one is the key for active and
inactive population. Thus, inactive population comprises all those
who are neither employed nor unemployed. Among the inactive one
can distinguish individuals marginally attached to the labor market
that is affected by certain reasons for not looking for work. One of
these reasons is the so-called discouraged effect. The discouraged
workers are workers who are willing to work, are ready to work but

have stopped active search for work for certain reasons.

Younger and older workers, housewives and long-term unemployed
are marginally attached to the labour force and subjected to the busi-
ness cycle fluctuations. Discouraged workers and added workers de-
scribe the flows to and out of the labour force. Thus, institutional
changes —labor market legislation, pension system, and so on— and
economic situation can be the origin of changes in job finding op-
portunities. In this context, the aim of this dissertation is to analyze

the discouraged/added worker effect taking into account for asym-



12 Enrique Ferradds

metries in several directions: by gender, by age and allowing that the
relationship can be time varying, from a macroeconomic perspective
by using aggregate time series for Spain. In addition the persistence
of these effects of cyclical unemployment on the labor force partici-
pation rates is also analyzed by using an econometric approach,
which allows analyze hysteresis and non-linear relationships in a

single framework.

The aim of this thesis is then to verify the following hypotheses:

1. To explore whether the added and discouraged worker effects due
to job market reasons are associated with cyclical pattern of changes
of the activity rates with respect to unemployment rates, but we only
can aspire to capture the net effect of these to opposite effects. Thus
participation rate can be pro-cyclical or counter-cyclical with respect
to unemployment rate, depending on the relative magnitude of both
effects.

2. To check if the relationship between unemployment and labor

force participation rates can be asymmetric.

3. To extend the previous analysis by analyzing different sources of

potential asymmetries. In particular, to check:

1) if the relationship is time-varying. In that case, cyclical downturn

can have a larger impact on activity rate decrease/increase than the
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economic recovery on activity rate increase/decrease. The process
adjustment lasts longer/shorter if the cyclical downturn occurs than

if the economic recovery/recession is present.

i1) if the added / discouraged worker effect due to personal reasons
most often refers to males or females, persons with weaker attach-

ment to the labour market specially the younger and the older.

1.2. The relationship between unemployment and labor
force participation rates: Added and Discouraged

hypotheses

The concept of the added and discouraged worker effects refer to
groups of secondary workers, who flow in and out of the labor force

according to changing conditions on the unemployment rate.

The idea is that they look for work when it is available but stop the
search process under unfavorable conditions or start the search pro-
cess when the economic conditions in the household worsen (see,
e.g. Benati 2001, Congregado et al, 2010). The idea is then, that
search intensity decreases or increase along unemployment experi-
ence, what implies that some workers enter or leave the market look-

ing for a job opportunity or waiting for better job finding opportuni-



14 Enrique Ferradds

ties (Cahuc and Zylberberg, 2004; Altavilla et al. 2005; Congregado
et al., 2010; Congregado et al., 2014).

In sum, one could define discouraged workers as those of the inac-
tive population who would have accepted a job once being offered
under the prevailing wage conditions but search costs are too large,
while added worker hypothesis refers to the labor supply responses
of secondary workers, initially inactive, to their partners' or parent’s

job losses.

1.3. Recent evolution

The Spanish unemployment rate stood at 21.18 percent in the third
quarter of 2015, almost five percentage points lower than three years
earlier although almost 12 percentage points higher than at the end
of 2008. It seems that behind this favorable evolution is not only the
result of the entry of the Spanish economy in a new recovery phase
but also the effect of the labor force participation rate development.
In particular the labor force participation rate is now falling, i.e. it is
showing an opposite evolution with regard to the crisis, when the
exponential growth of Spanish unemployment was the result of two
vectors: an increased supply of labor, reflected by higher labor force

participation rates.
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In the last four years, a period characterised by austerity, the
provisional assessment of the labour market dynamics must be posi-
tive in terms of unemployment. The record of the period balance is a
fall in unemployment -436.500 unemployed less—but with 104.300
individuals less in employment. These apparently contradictory fig-
ures are the result of two opposite movements. The fall in unem-
ployment during de current legislative session reflects the fall in ac-
tive population during this period. When the Prime Minister
Mariano Rajoy arrived at La Moncloa there were 23,4 millions of
individuals in the active population, while now (2015 Q3) there are

only 22.9.

At the end of 2011, Spain was immersed in a deep recession,
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which started in 2007. The unemployment dynamic has been fa-
vourable. The Spanish Unemployment has fallen in more than
430.000 individuals. For the first time since 2011, unemployment

fell below the 5 million mark.

In particular, the unemployment rate is now at 21,18%. In sum,
while the exponential growth in the unemployment rate, experienced
during the period 2007-2013, was partially due to the observed rise
in the participation rate —specially among some groups of secondary
workers such us females or youth, the current fall in the unemploy-
ment rate is a direct consequence of the fall in the active population
—discouraged effect seems predominate among groups of Spanish
workers and specially among migrant workers who have lost their
jobs as a result of the crisis have decided to return to their country of
origin—. These phenomena could help us to explain the observed fall

in the active population a half million lesser than four years ago.

In this framework, this chapter has the aim to explore the relation-
ship between unemployment and LFPR by using alternative econo-
metric frameworks for reconsidering and check the robustness of
previous results on the existence of cyclical effects and the persis-

tence of these shocks.

1.4. Unit of analysis
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Quarterly data used in this paper are Spanish observations —
seasonally adjusted- drawn from the Labour Force Survey (EPA,

Spanish National Statistics Institute).

1.5. Econometric framework: an overview

This study takes a macroeconometric approach and applies a wide
range of alternative econometric procedures, in order to test the ro-
bustness of our empirical results, included the sensitivity of our re-
sults to different kind of asymmetries. Our starting point is the
search of cointegrating relationships. In particular this analysis uses
the Johansen (1988, 1991) procedure to test for the presence of coin-
tegration extended for taking into account nonlinearities by applying
a two-regime threshold cointegration model, proposed by Hansen
and Seo (2002). The concept of threshold cointegration characterizes
a discrete adjustment, in a way in which the system will reach the
long-run equilibrium only when it exceeds or does not reach a criti-

cal threshold.

Finally, in order to test the existence of hysteresis in self-
employment, we use an unobserved Components approach follow-
ing the Jaeger and Parkinson’s approach (1994) by decomposing
rates of entrepreneurship into two unobservable components: a non-
stationary ‘“natural rate” component, and a stationary “cyclical”

component. These components are estimated in a state space form



18  Enrique Ferradds

by maximum likelihood using the Kalman filter. To the best of our

knowledge its application to this relationship is novel.

1.6. Chapter overview

This thesis consists of four self-contained essays structured as fol-

lows. It mainly consists of two parts leaving aside this introduction.

Part II includes chapters 2 to 4, three chapters devoted to provide
new empirical findings about the cyclical relationship between un-
employment and labor force participation. Chapter 2 looks for linear
and non-linear relationships between unemployment and labor force
participation rate in Spain and the US, using quarterly data from
1976:3 to 2015:2. In this chapter we revisit how participation rates
are affected by business cycle fluctuations, while accounting for dif-
ferent sources of asymmetries. In particular, we explore the potential
existence of asymmetries into two directions by age groups and
checking whether the relationship is time varying. By using Spanish
quarterly data over the period 1976-2015, results point to the exist-
ence of nonlinear relationships between unemployment and labor
force participation for different age groups. In particular, we provide
evidence for a nonlinear discouraged worker effect for the oldest and
middle-aged groups, while an added worker effect is found for youth

when the unemployment rate is below a threshold.
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Chapter 3 examines studies the long-run relationship between un-
employment and labour force participation rate, from an alternative
way, by taking into account possible different sources of asymme-
tries: structural breaks and the possible existence of asymmetries by
gender and age groups, using Spanish data. In the last regime, the
current one, our findings support the discouraged for the aggregate
labour force participation rate. However, the analysis by gender re-
ports mixed evidence —discouraged for males and added worker ef-
fect for females—. Finally when we consider the asymmetries by age,
the evidence is mixed again: discouraged for the younger added for

the middle age group and invariance for the older.

Chapter 4, re-examines the relationship between the labor
force participation rate and the unemployment rate for Spain, look-
ing for Granger causality relationships. The novelty of this study is
to explore asymmetries in several ways: by gender, by age and al-
lowing time dependence by using the new tests recently proposed by
Hatemi-J (2012). This analysis completes the previous ones, carried
out in this dissertation, in order to provide a comprehensive view of

the exact nature of this relationship.

The article finds that there is either bidirectional long-run Granger
causality running from labor force participation to the unemploy-
ment rate for the aggregate and for gender and age groups, except

for females and for the middle age group. However if time-
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asymmetries are also considered, different causal relationships pre-

vail for different groups and for every regime.

Finally, the contribution of the Part III, deals with the long term.
Chapter 5 estimates an unobserved components model to explore the
existence of hysteresis in labour participation. In particular, this ap-
proach should allow disentangle the effect of unemployment evolu-
tion in different business cycle phases on labour force participation —
the cyclical effects summarised in the literature in discouraged and
added worker effects— and the permanent part, the part that exhibits
resilience and it is incorporated to the natural component of the par-
ticipation rate. In addition, and by using an extended version of this
model —including non-linearities— we also check the potential exist-
ence of different estimates of this relationship in different periods —

in expansions and recessions—.

By using this approach, the participation effect of changes in the
unemployment rate is analysed. The analysis allows to look not only
for cyclical effects —i.e. testing added, discouraged or invariance

worker effect— but also for hysteresis.

In sum we use an alternative framework for exploring the dynam-
ic effects of downturns and upturns on labour force participation
both in aggregate and by gender, that is the greater/lesser respon-

siveness labour force participation to downturns/upturns and wheth-
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er this shocks show persistence.

The empirical analysis of the labour force participation rate is a
hot policy issue at the time of writing, specially in countries like
Spain, where not only the deep depression of the economic activity
but also the existence of a strong added worker effect —empirical
findings of Congregado et al (2014) pointed to this direction among
females— are behind the exponential growth experienced by the
Spanish unemployment rate. Now, where Spanish economy shows
symptoms of recovery and the unemployment rate is starting to fall,
the bad news is that it is not the consequence of higher employment
but the consequence of a fall in the participation rate —discouraged
effect seems to be dominating now the net effect and no hysteresis

seems to be present—.

Our results provide robust evidence of hysteresis for the aggregate
and for males but not for females, in the linear version. Attending to
the cyclical effects our linear unobserved component model also
provide evidence of a discouraged effect among males and invari-
ance in the total and females labor force participation rates. Howev-
er, when the nonlinear model is considered, then we provide evi-
dence of hysteresis not only for males and total but also for females,
although in the positive regime for males and for the total. The evi-
dence on the discouraged and invariance hypotheses in this nonline-

ar model confirms the results obtained in the linear one.
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The study concludes with a final chapter, containing some con-

cluding remarks and the future research agenda.
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Chapter 2. Exploring asymmetries in the
relationship between unemployment, labor force
participation

The Spanish unemployment rate stood at 21.18 percent in the third
quarter of 2015, almost five percentage points lower than three years
earlier although almost 12 percentage points higher than at the end
of 2008. It seems that behind this favorable evolution is not only the
result of the entry of the Spanish economy in a new recovery phase
but also the effect of the labor force participation rate development.
In particular the labor force participation rate is now falling, i.e. it is
showing an opposite evolution with regard to the crisis, when the
exponential growth of Spanish unemployment was the result of two
vectors: an increased supply of labor, reflected by higher labor force
participation rates. In this article we revisit how participation rates

are affected by business cycle fluctuations, while accounting for dif-
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ferent sources of asymmetries. In particular, we explore the potential
existence of asymmetries into two directions by age groups and
checking whether the relationship is time-varying. By using Spanish
quarterly data over the period 1976-2015, results point to the exist-
ence of nonlinear relationships between unemployment and labor
force participation for different age groups. In particular, we provide
evidence for a nonlinear discouraged worker effect for the oldest and
middle-aged groups, while an added worker effect is found for youth

when the unemployment rate is below a threshold.

Keyword: discouraged worker effect, added worker effect, non-
linearity, Spain

JEL Classification: J22,J64, E24, C32
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2.1. Introduction

The Spanish unemployment rate stood at 27.16 percent in the first
quarter of 2013. The number of people out of work rose to 6.2 mil-
lion, the highest number ever in the History of Spain. As it has been
well studied some part of this growth was due to the existence of a
heavy added worker effect (specially among Spanish females),
which offset a weak discouraged effect among males. This evolution
of the labor force participation reinforced the deep effect of the fall
in the economic activity on the unemployment rate. As is generally
known, higher unemployment leads two potential reactions with re-
gard to the decision of participation: on the one hand, people who
want a job give up the search due to the lack of job offers (discour-
aged worker effect). On the other hand, in some households affected
by unemployment, some secondary workers, other family members

decide to search for a job (added worker effect).

In this context, the aim of this paper is to provide further empirical
evidence on the presence of discouraged and added worker effects,
in order to understand the importance of these phenomena in the
Spanish economy. With this aim, this work, treats to revisit and up-
date the previous works of Congregado, Golpe and Van Stel (2011)
and Congregado, Carmona, Golpe and van Stel (2014) which pro-
vide evidence for a non-linear relation between unemployment and
labor force participation, comprising of a dominant added worker ef-

fect for the aggregate participation rate and for the female labour
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force participation rate, respectively. Therefore, the present study
extends these two previous analyses in two directions. First, Con-
gregado et al. (2011) do not distinguish by age. Second, this work
includes data on the recent recovery. In this way the richer variation

in the data is much facilitating a more accurate analysis.
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As we have analysed in previous chapters, the literature on the cy-
clical behaviour of the labour force participation provides mixed re-
sults. The existence of asymmetries could be behind to these contra-
dictory results. In this way, in this work we are going to hypothesize
that: 1) the added worker and the discouraged worker effects can
have different prevalence depending on the cyclical phase, and then,
the relationship can be time-varying; and, ii) regarding age differ-
ences one could argue that the discouraged worker effect to be dom-

inant for some interval groups (the two extreme intervals).
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Then, we test the discouraged/added worker hypotheses allowing for
the possibility of a nonlinear long-run relationship between unem-
ployment and labour force participation that varies by time period
and/or by age, using strategies to estimate nonlinear relationships
which are in line with recent empirical literature (e.g., Benati, 2001;
Altavilla, Garofalo and Vinci, 2005; Congregado et al., 2011, 2014).
In particular, our empirical framework initially consists of a linear
vector error-correction model (VECM) before employing non-linear
econometric methodology. The data are quarterly observations
drawn from the Spanish Labour Force Survey. The sample period
covers the period 1976:3 to 2015:3.

In sum, the aim of this paper is to provide further empirical evidence
on these two opposite effects in order to understand, at least partial-
ly, the why and wherefore of the recent evolution of the Spanish la-
bour force participation rate, while attempting to anticipate its future
evolution. The paper is organized as follows. The next section de-
scribes the estimation methodology. The third section presents and

discusses the results. Finally, section 4 concludes.

2.2. Econometric Frameworkl

The discouraged-worker effect states that when opportunities of get-
ting a wage-job are relatively low, there will be many discouraged
individuals who decide to leave or not enter the labour force. An op-

posite hypothesis is the so called added-worker which maintains that

' This section is based on Congregado et al. (2011, 2014).
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when economic conditions worsen, many secondary workers who
are not currently in the labour market may decide to start the search
for a job. In this way, adverse macroeconomic shocks lead that some
secondary workers —students or females in dependence of a main
breadwinner—, faced by a household income fall, will decide to par-
ticipate. Whether, on balance, the labour force participation rate will
increase or decrease will depend on the relative strengths of the add-
ed-worker and discouraged-worker effects. Then the only way to de-

rive the net effect has to be empirically.

Following the original econometric framework used by Congregado
et al. (2011, 2014), the approach consists of analysing the relation-
ship between the labour force participation rate and the employment
rate, looking for cointegration relationships. In this way, the bench-

mark model is a finite-order VAR:

k 1
xt=c+2Al.x,_i+£t M

where: x, = [p €, ]is a vector of non-stationary variables containing

the labour force participation rate (p,) and the employment rate (e,),

A;is a 2x2 matrix of parameters, and &, is a 2x/ vector of residu-

als.2 In order to characterize the long run dynamic adjustments, we

2 Let us define the employment rate (e,) as the employment to population (aged
16+) ratio, the unemployment rate () as the unemployment to population (aged
16+) ratio, while the labor participation rate (p,) consists of the economically ac-
tive population as a percentage of the population (aged 16+). The relation between
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can rewrite the equilibrium VAR model as a vector error correction

model (VECM):

Ar )

t

k-1
=c+ zl“l.Axt_i +1IIx, , +¢,
- k-1 k
where: I, =—[1 — Y 4, | and I1=-| /- ) 4. |. The matrix II is
R U]

usually decomposed as I1 = a8 , where aand S are nxr matrices
containing the adjustment coefficients and the cointegrating vector,
respectively, n is the number of variables, and r is the number of
cointegrating relationships. The symbol A is the first difference op-
erator. In this form, all terms in equation (2) are stationary, that is,

integrated of order zero. In our application the system is:

Ap, |- Ap, u? 3)
[Ae ] ; r@)[% (b o, )+ H

t t
where ¢, and ¢, indicate the speed of adjustment of each variable

(04
I v

e

back to its long-run value, the speed of adjustment of this variable
back to its steady state.
In the above model, the lagged residuals from the cointegrating vec-

tor act as an error correction term. This term, p, | — fe,_,, captures

the extent of disequilibrium for the system of variables with respect
to the long-run relation between all variables in the system. A sig-

nificant error correction term (i.e. a significant « parameter) im-

the rates defined above is given by the two following identities: €, + 1, = p, and

u, =p, —e€.
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plies long-run causality from the explanatory variable to the de-
pendent variable.

2.3. Results
Model (3) is estimated via maximum likelihood using the procedure

developed by Johansen (1988, 1991).3 Our estimation sample peri-
od covers the period 1976:3 to 2015:3. We tested that £ does not

significantly differ from 1, which allows us to fix the value of £ at

1. In this way the error-correction term equals p, , —e,, , i.e. the er-

t-1°
ror correction term is equal to the unemployment rate. This is con-
venient for interpretation. The estimation results are reported in Ta-

ble 1.

Table 1
Linear VECM estimates Participation-Employment, by age group
Variables 16-24 25-54 55+
Ap, Ae, Ap, Ae, Ap, Ae,
c -0.002*%*1-0.002** |0.002*** 1-0.001 -0.001 -0.001
0.001) [(0.001) [©0.001) [©.001) |©.001) |0.001)
Ap -0.772%%% |- 0.102%%* -0.471%** 1-0.005 -0.095
=1 10.122)  0.825%#%|(0.062)  |(0.161)  |(0.136)  (0.145)
(0.119)
Ap -0.575%%* |- 0.004 0.609*** 10.247 0.060
=2 10.134)  |0.465%+%((0.054)  |(0.188)  |(0.157) |(0.136)
(0.131)
Ap -0.705%%%* |- 0.000 -0.382%%%*
=3 10.125)  |0.696%%((0.070)  |(0.135)
(0.122)
Ap 0.354%%* |0.685%**|-0.117** 10.491*** 10.241** 10.376%**
=4 10.133)  [(0.130) [(0.058)  |(0.103)  [0.127)  |(0.139)

3 Cointegration requires that all variables have the same order of integration. Us-
ing the battery of tests proposed by Ng and Perron (2001), p,and e, would be I(1).
Unit root test results are presented in the Appendix.
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Variables 16-24 25-54 55+
Ae -0.069 -0.086 |0.345*** 1-0.026 0.080 0.229%%*
-1 (0.148) |(0.144) |(0.044) (0.081) (0.133) (0.120)
Ae 0.264%* 0.503%**|.(0.203%** |0 28] ***
=2 (0.134) |(0.131) |(0.054) (0.082)
Ae -0.053***1.0013 |-0.001 0.014%* 0.027 0.026
-3 (0.017) |(0.017) |(0.004) (0.008) (0.017) (0.017)

Ae ~0.002%%%[-0.002%* |0.002%** |-0.001 20001 |-0.001
=4 10.001) [(0.001) |0.001) |©0.001)  [(0.001) [(0.001)
a _0.772%%% |- 0.102%%  |-0471%%% 20005  |-0.095
0.122) |0.825%#%((0.062)  [(0.161)  |(0.136)  [(0.145)

(0.119)

Standard errors are between parentheses.
* ok k% Significant at 10%, 5% and 1% level, respectively.

Table 1 shows that in the participation rate equation, the error-

correction term (a p) is not significantly different from zero for the

oldest specification. By contrast, this term is significantly negative
for the specification among the youngest, meaning that an increase
in the unemployment rates for this group in one quarter produces
downward pressure on the participation rate in the subsequent quar-
ter to restore the long-run equilibrium — evidence of a discouraged
worker effect among the youngest individuals. By contrast, for indi-
viduals who belongs to the middle-aged interval results provide evi-
dence of a weak added-worker effect, i.e. a positive relationship be-
tween unemployment and labor force participation.

Finally, and based on these results, should we reject the existence of
a relationship between participation and employment rates for the
oldest? The response to this answer should be negative. Indeed,
there is no reason for supposing a symmetrical relationship, as a pri-
or. As mentioned earlier, it is possible that the discouraged/added

worker effect is time-varying. We then account for nonlinearity by
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applying a threshold cointegration model (Balke and Fomby, 1997).
The concept of threshold cointegration characterizes a discrete ad-
justment, in a way in which the cointegration relationship between a
set of variables only exists in a certain range, but does not hold if the
system gets too far from the equilibrium. Hansen and Seo (2002)
provide a vector error-correction model (VECM) in which the inter-
play between the variables is allowed to differ between situations
where the error-correction term is below or above a certain thresh-
old. As an extension of model (3), a two-regime threshold cointegra-

tion, or a nonlinear VECM model, takes the form:
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Moreover, Hansen and Seo (2002) propose a set of heteroskedastic-
consistent Lagrange multiplier (LM) test statistics for the null hy-
pothesis of linear cointegration (i.e., there is no threshold effect),
against the alternative of threshold cointegration (i.e., model 4). The
results of the tests for the different age groups are reported in Table
2. Threshold cointegration for the different groups would appear at
the 0.2%, 4.2% and 2.2% and 1.4%, 42% and 4.2% significance
level, for the fixed regressor and for the residual bootstrap, respec-
tively, so that the null hypothesis of linear cointegration would be

rejected, in favor of a nonlinear cointegration relationship.
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Table 2

Hansen-Seo Tests of Threshold Cointegration
Variables 16-24 25-54 55+

sup LM"
Cointegrating vector 1 1 1
Threshold parameter 0.134 0.104 0.023
Test statistics 32.936 30.254 24953
Fixed regressor p-value  |0.002 0.042 0.022
Residual Bootstrap p-value|0.014 0.042 0.042

The estimated threshold for the interval 16-24 is y =0.134 with the
error correction term defined as p, ; —e,_;. Hence, the first regime

(including 32.24% of the observations) would occur when the em-
ployment rate for this age-interval is less than 13.4 percentage points
below the participation rate; in other words, when the gap (unem-
ployment rate for this group) is below 13.4%. In turn, the second re-
gime (with 67.76% of the observations) would occur when the gap is
above 13.4%. The corresponding two-regime threshold VECM for
the age group 16-24 is given below, in table 3.

Table 3 shows that when youth unemployment, expressed as a per-
centage of the population between the ages 16 to 24, is below
13.4%, increases in unemployment lead to increases in labor force

participation, consistent with an added worker effect.

Above the threshold, the error-correction term for the youth specifi-

cation is not significant, so that above this threshold, we do not find



40  Enrique Ferradas

a relation between unemployment and labor force participation for

youth. The results for the effects of unemployment on labor force

participation for this age group are illustrated in Figure 2.

Table 3
Threshold VECM Estimates for the age group 16-24 (Hansen & Seo
Approach)
Regime defined by p—e€,=0.134 p-e€,>0.134
Variable Apt Aet Apt Aet
C -0.011* -0.017* -0.011%*  |-0.015%%*%*
(0.007) 0.010)  |(0.005)  |(0.005)
Api_4 -1.205%%%* -1.258%%* 1-0.647*%* |-0.695%**
(0.266) 0270)  [(0.122)  |(0.095)
Ap;_, -1.012%%%* -0.945%*%* 1-0.371** 1-0.194
(0.223) 0276)  [(0.160)  |(0.149)
Ap;_5 -0.818%*%*%* -0.973*%* 1-0.666%*** |-0.579%**
(0.228) 0298)  [(0.163)  [(0.116)
Ae,_, 0.525* 0.716%** |0.305%* 0.764%%*%*
0.273) 0280)  |(0.143)  |(0.114)
Ae;_, 0.194 0.249 -0.216 -0.343%%%*
(0.210) 0257)  |(0.155)  |(0.140)
Ae,_s 0.074 0.434 0.367* 0.578%*%*%*
(0.236) 0294)  [(0204)  |(0.118)
a 0.138** 0.180%** 0.031 0.059%%*
(0.063) 0.096)  [(0.028)  |(0.026)
32.24 67.76

Observations percentage:

Standard errors are between parentheses.
* )k kxk Significant at 10%, 5% and 1% level, respectively.

Figure 2. Responses of Participation Rates to Error Correction, by

age-group (P-E): 16-24




Chapter 2. Exploring asymmetries in the relationship between unemployment,
labor force participation 41

16-24

7~
0,01 - /

7
0005 |~

O T T
0,000 0,050 0,100 0,150 0,200 0,250 0,300

== = TEffect on AP Effect on AE P(t-1)-E(t-1)

Middle age group

The estimated threshold for the interval 25-54 is now y=0.104.

Thus, the first regime (including 62.50% of the observations) would
occur when the unemployment rate for this age group is below
10.4%. In turn, the second regime (with 37.50% of the observations)
would occur when the gap is above 10.4%. Table 4 reports the esti-
mates of the two-regime threshold VECM for this age group. As we
can observe, from estimates we only provide evidence of a negative
relationship between unemployment and participation (discouraged
effect) when the unemployment among this middle-aged groupd,
expressed as a percentage of the population between the ages 25 to
54,1s below 10.4%, i.e. a rise in unemployment lead to a fall in labor

force participation, consistent with an discouraged worker effect.
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Below the threshold, the error-correction term is not significant, so
that we do not find a relation between unemployment and labor
force participation for this group. The results for the effects of un-
employment on labor force participation for this age group are illus-

trated in Figure 3.

Table 4
Threshold VECM Estimates for the age group 25-54 (Hansen & Seo
Approach)

Regime defined by p-e€,=0.104 p-e€,>0.104
Variable Apt Aet Apt Aet
C 0.000 -0.002%* 0.005%*%* 0.001
0.001) 0.001) 0.001) (0.003)
Apy_4 0.102* -0253** -0.255%* -0.972%%*
(0.068) (0.119) (0.114) (0.235)
Ap;_, 0012 0.192 0266+ | 1.043%%
(0.063) (0.124) (0.109) (0.187)
Ap;_s 0.000 -0.174 L0.196%%  |-0.742%%*
(0.106) 0.117) (0.086) (0.163)
Ae;_q -0.061 0.444%*% -0.167***  10.543%%*
(0.103) 0.132) (0.058) 0.113)
Ae;_, 0.373%*%* 0.202%* 0.228%*%* -0.224%*
(0.087) (0.093) (0.049) (0.108)
Ae;_5 -0.227* 0.131 -0.149%**  10.423%%*
(0.128) (0.095) 0.051) 0.112)
a 0.017 0.027* -0.018*** 10.007
0.013) 0.015) (0.007) 0.017)
Observations percentage: 62.50 37.50

Standard errors are between parentheses.
* % k% Significant at 10%, 5% and 1% level, respectivel

Figure 3. Responses of Participation Rates to Error Correction,
by age-group (P-E): 25-54
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Oldest age group

Finally, we report the results for the oldest age group. The estimated
threshold for population aged 55 to more is y =0.024 . Thus, the first
regime (including 84.31% of the observations) would occur when
the unemployment rate for this age group is below 2.4%. In turn, the
second regime (with 15.69% of the observations) would occur when
the gap is above 2.4%. Table 5 reports the estimates. Results provide
now a weak evidence of a negative relationship between unemploy-
ment and participation (discouraged effect) when the unemployment
rate for this group is below 2.4%, consistent then with an discour-
aged worker effect.

Above the threshold, the error-correction term is not significant. The
results for the effects of unemployment on labor force participation

for this age group are illustrated in Figure 4.
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Table 4
Threshold VECM Estimates for the age group 55+ (Hansen & Seo
Approach)
Regime defined by p-e,=0024 p—e,>0024
Variable Apt Aet Apt Aet
C 0.001 -0.001 0.001 -0.003
(0.001) (0.001) (0.001) (0.002)
Ap,_, 0.066 -0.050 -0.714%%%  |-0.600%
(0.161) (0.159) (0.284) (0.348)
Ap,_, 0.158 -0.032 -0.040 0.069
(0.155) (0.143) (0.446) (0.451)
Ap;_z
Ae;_q 0.202 0.327%* 0.503* 0.657*
(0.146) (0.144) (0.267) (0.349)
Ae;_, 0.125 0.347%%* 0.135 -0.139
(0.128) (0.135) (0.307) (0.300)
Aey_3
a -0.057* -0.011 0.033 0.090*
(0.035) (0.039) (0.039) (0.054)
Observations percentage: 84.31 15.69

Standard errors are between parentheses.
* ok k% Significant at 10%, 5% and 1% level, respectively.

Figure 3. Responses of Participation Rates to Error Correction,

by age-group (P-E):

55+
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In sum, according to our results, the null hypothesis of linear cointe-
gration is rejected for the different age groups considered, and re-
jected in favor of a two-regime threshold cointegration model. In
addition, taking into account these two sources of asymmetries we
can qualify previous empirical evidence. In particular our findings
point to: for youth, we provided evidence of a cointegrating rela-
tionship (a positive one) only when the unemployment rate (ex-
pressed as a percentage of population aged from 16 to 24 years) is
below 13.4%. This first regime coincides with the relatively higher
unemployment levels during the period, as one can see in Figure 3.
This figure shows the ‘equivalent’ youth unemployment rate thresh-
old (23.45%), based on the official unemployment data. Shadowed
areas correspond to the first regime, in which an added worker effect

operates for Spanish youth.
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For the other two groups shows only a discouraged worker effect,

when the unemployment rate is above 10.4% for individuals aged

from 25 to 54, and when the oldest unemployment rate is below

2.4% for individuals with 55 years and older.

Figure 4. Labour Market Evolution (16-24, 25-54, 55-+),
1976:Q3-2015:Q2
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2.4. Conclusions

The Spanish unemployment rate stood at 21.18 percent in the third
quarter of 2015, almost five percentage points lower than three years

earlier although almost 12 percentage points higher than at the end
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of 2008. It seems that behind this favourable evolution is not only
the result of the entry of the Spanish economy in a new recovery
phase but also the effect of the labour force participation rate devel-
opment. In particular the labor force participation rate is now falling,
i.e. it is showing an opposite evolution with regard to the crisis,
when the exponential growth of Spanish unemployment was the re-
sult of two vectors: an increased supply of labor, reflected by higher
labor force participation rates. In this article we revisit how partici-
pation rates are affected by business cycle fluctuations, while ac-
counting for different sources of asymmetries. In particular, we ex-
plore the potential existence of asymmetries into two directions by
age groups and checking whether the relationship is time varying.
By using Spanish quarterly data over the period 1976-2015, results
point to the existence of nonlinear relationships between unemploy-
ment and labor force participation for different age groups. In par-
ticular, we provide evidence for a nonlinear discouraged worker ef-
fect for the oldest and middle-aged groups, while an added worker
effect is found for youth when the unemployment rate is below a

threshold.
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Appendix 1: Statistical Tests

In this appendix, we present results of several statistical tests, which
guided us throughout our empirical analysis. First, we show results
of unit root tests to see whether or not the variables of our model are
stationary. Second, we report the diagnosis tests on the lag length.
Third and finally, we present the Johansen’s reduced rank regression

approach.

Unit Root Tests

When using time series data, it is often assumed that the data are
non-stationary and, thus, that a stationary cointegration relationship
needs to be found in order to avoid the problem of spurious regres-
sion. For these reasons, we begin by examining the time-series prop-
erties of the series. We use a modified version of the Dickey and
Fuller (1979, 1981) test (DF) and a modified version of the Philips
and Perron (1988) tests (PP) proposed by Ng and Perron (2001) for
the null of a unit root, in order to solve the traditional problems as-

sociated with conventional unit root tests. Ng and Perron (2001)

propose a class of modified tests, M , with GLS detrending of the da-
ta and using the modified Akaike Information Criteria to select the

autoregressive truncation lag. Table Al reports the results of Ng-
Perron tests, MZO?LS, MZtGLS, MSBS | MPT® and ADF tests.

All test statistics formally examine the unit root null hypothesis

against the alternative of stationarity. The null hypothesis of non-
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stationarity for the series in levels cannot be rejected, regardless of

the test statistic. Accordingly, these series would be /(7).

Ng-Perron Unit Root Tests

Table Al: Ng-Perron and Phillips-Perron unit root tests for unemployment rate

I1(1) vs. I(0)
PP Ng-Perron

— — MSBS  MPT

Variable Test pf7 {fLS MZ™ Lags
Unemployment
rate
Total -1.984 -8.668 -2.082 0.240 10.513 2
Male -1.878 -9.959  -2229 0.224 9.164 4
Female -2.053  -3775 -1.365 0.361 24.009 2
16-24 -2.601 -8.312  -2.037 0.245 10.967 4
24-55 -1.809 -10.243 -2.263 0.221 8.897 2
55+ -1.379 -6.587  -1.768 0.268 13.863 4
Participacion
rate
Total -2.884 -3997 -1.386 0.347 22.470 9
Male -2225 4888 -1.525 0.312 18.441 7
Female -
3 179+ -2.104  -1.002 0.476 41973 4
16-24 -1.370 -4.544  -1.426 0.314 19.458 2
24-55 -
3931 -3324 -1.289 0.388 27.410 4
55+ -0876 -7.704  -1.760 0.238 12.650 7
Notes:

The critical values for the Ng-Perron test are tabulated in Ng & Perron (2001).
The MAIC information criteria is used to select the autoregressive truncation
lag, k, as proposed in Perron and Ng (1996)

*H%k k% and * denote significance at 1%, 5% and 10% level respectively
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1(2) vs. I(1)

PP Ng-Perron
_ — A7 OpRGLS —
Variable Test Mz MZ™ MS. MPT  Lags
Unemployment
rate
Total o - - KKk s$ekok
-4.279 o 337ese 3opgees 0151 1334 1
Male - - .
AR s popsews 0159 1.755% %% 1
Female - - ®
-6.44 1% %% 17.6805%%  2.063%5% 0.168%#* 1.424%%% 4
16-24 -5.157%** -13.418%* -2.491%* 0.186%* 2.211%*
24-55 - - .
ABSIHE s goggies  0147FF 1,278 1
39+ |1 11gees 8365 2033+ 0.243* 2.975%x 9
Participacion
rate
Total -8.673%%* -0.607 -0.387 0.637 23.410 8
Male l0433ees 0833 -0.625 0.749 27.929 9
Female -8.976%** -0.789 -0418 0.529 17.600 8
16-24 10 100kss  9024%F 2080 0232+ 2.854%% 8
2455 l04sprse 0834 -0.466 0.559 18.621 9
55+ - 6.075%%* 0.733 1.037 1415 125478 9
Notes:

The critical values for the Ng-Perron test are tabulated in Ng & Perron (2001). The MAIC infor-
mation criteria is used to select the autoregressive truncation lag, k, as proposed in Perron and Ng

(1996)

*kk % and * denote significance at 1%, 5% and 10% level respectively.



Chapter 3. The unemployment invariance
hypothesis in Spain

This article studies the long-run relationship between unemployment
and labor force participation rate by taking into account possible dif-
ferent sources of asymmetries: structural breaks and the possible ex-
istence of asymmetries by gender and age groups, using Spanish da-
ta. In the last regime, the current one, our findings support the
discouraged for the aggregate labor force participation rate. Howev-
er, the analysis by gender reports mixed evidence —discouraged for
males and added worker effect for females—. Finally when we con-
sider the asymmetries by age, the evidence is mixed again: discour-
aged for the younger added for the middle age group and invariance

for the older.



58  Enrique Ferradds

3.1. Introduction

There is a growing body of literature studying the long-run equilib-
rium relationship between unemployment rates and labor force par-
ticipation —see, e.g. Osterholm (2010) for Sweeden, Emerson (2011)
and Congregado et al. (2010, 2012) for Spain and the United States
and Kakinaka and Miyamoto (2012) for Japan, Kleykamp and Wan
(2014) for US—. In principle, srisis may lead two opposite effects in
relation to labor participation rates: on the one hand, some partici-
pants might decide not to participate further, abandoning the search
due to the lack of job offers (discouraged effect). On the other hand,
in some households heavily affected by unemployment, some sec-
ondary workers such as females or the youngster will decide to
search for a job (added worker effect). Overall, the literature on the
cyclical behavior of the labor force participation at the business-
cycle frequency appears as essentially divided between studies find-
ing evidence of a statistical significant cyclical sensitivity —either a
negative o positive net effect—, and others finding no evidence of
pro- or counter-cyclicality (unemployment invariance hypothesis). A
possible explanation of these controversial results could be due to
ignoring asymmetries when these exist. For instance the existence of
a relationship which varies across regimes —due to the existence of
structural changes, or opposed movements between different groups
(e.g. by gender or age group) or both. For this reason in this paper
we try to test the unemployment invariance hypothesis, allowing for

the possibility of structural breaks in the long-run relationship and
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taking into account the possible existence of differences in the ob-
served relationship by gender, in line with the recent empirical lit-
erature (e.g., Benati, 2001, Congregado et al., 2011, Osterholm,
2010, Emerson, 2011). We argue that the evidence of two opposite
long run relationships between unemployment and labor participa-
tion found recently in the Spanish economy (Congregado et al.,
2011, 2012, 2014) —a discouraged worker effect for males and an
added worker effect for females- arises due to the failure to account
for potential instabilities in the long run relationship between them.
At this point, we want to emphasize that our results qualify the pre-
vious ones looking for nonlinearities in the relationship. For this rea-
son, our empirical findings do not necessarily contrast with previous
results. In sum this article contributes explores a new line of re-
search by assessing whether or not there are some structural changes
in the relationship between labor force participation and unemploy-
ment. In sum, this article try to test the invariance/ discour-
aged/added hypotheses by gender and age group, by means of the
analysis of a linear VECM and testing if the relationship is subjected
to structural breaks, using seasonally adjusted quarterly data, for
Spain (Labor Force Survey, Instituto Nacional de Estadistica) during
the period 1976:3-2015:2.

The rest of the paper is organized as follows: Section 2 will present
an econometric framework for studying the tendency of some groups
of workers to move in and out of the labor force over the cycle while

section 3 presents the basic results. Finally, section 4 concludes.
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3.2. Econometric framework

The common way to check the previous hypotheses empirically, us-
ing time series, consists in analysing the relationship between the la-
bour participation rate and the unemployment rate, by means of a
linear cointegration approach. The benchmark model is a finite-order

VAR of the following form:

4 (1)
X, =c+ EAl.xt_l. + €,

=1
In the above model, X; = [Pt,ut] is a vector of non-stationary varia-
bles containing the labor force participation rate (p;) and the unem-

ployment rate (), A4,1s a 2x2 matrix of parameters, and &, is an 2x/

vector of residuals. In order to characterize the long run dynamic ad-
justments, we can rewrite the equilibrium VAR model as a vector er-

ror correction model (VECM):

@)
Ax, =c+ ZFI.AxH. +1IIx, , +¢,

k-1 k
whereT’, = —(1 _EAf) and II = —(I—EA[). The matrixIT, is
i=1 i=1

usually decomposed asII = @f, where aand fare nxr matrices

containing the adjustment coefficients and the cointegrating vector,

respectively, n is the number of variables, 7 is the number of cointe-
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grating relationships. In this form all terms in equation (2) are sta-

tionary. In our application the system can be written as:

3)
Apy Ap;_ a el (

= F(L) Ak (Pt—l - ﬁ“z—l)"‘ te

Auy Auy_, oy &

where « and «, indicate the speed of adjustment of each variable

back to its long-run value. In the above model, the lagged residuals

from the cointegrating vector act as an error correction term. This
term, Pr-1 — Pus_1 , captures the extent of disequilibrium for the sys-

tem of variables with respect to the long-run relation between all
variables in the system.

The existence of a cointegration relationship in the model above
would lead us to reject the unemployment invariance hypothesis.
However, as Osterholm (2010) suggests since the two series may not
have exact unit roots, we also need to test whether the restrictions
B=(1 0)’ and B=(0 1)’ can be rejected. On the other hand, testing the
restrictions on the error-correction terms -o=(0,,0)’ and o=(0,0,)” —
we could know whether the unemployment rate adjusts to the labor
participation rate or vice versa.

However, nothing guarantees the stability of our estimates. Account-
ing for parameter shifts is crucial in cointegration analysis, we pro-
pose to use the Kejriwal and Perron (2010) testing procedure that not
only enables detection of parameter instability but also allows con-
sistent estimation of the number of breaks. Once structural breaks

are found, we apply the Osterholm’s approach for each regime.
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In sum, this equation will serve as the basis of our empirical esti-
mates. Our parameter of interest p will be estimated analysing the
long-run relationship. Once having checked that these two variables
are non-stationary —unit roots test—, we will estimate the linear coin-
tegration relation. However, since we are considering a long period
of time (1976:3-2015:2), it is possible that the relationship between
the two variables changes over time, i.e., it is possible that estima-
tion of linear cointegration relations yields spurious inference results
due to the presence of one or more structural breaks in the relation.
Then, we consider the possibility that a linear cointegrated regres-
sion model with multiples structural changes would provide a better
empirical description of this relationship. Our methodology is based
on instability tests recently proposed in Kejriwal and Perron (2010)
developed to allow for multiple breaks under the null hypothesis of

cointegration.

3.3. Results

As a preliminary step in our analysis, we examine the time series
properties of the series by testing for a unit root. We have used a
modified version of the Dickey-Fuller and Phillips-Perron tests pro-

posed by Ng and Perron (2001), which try to solve the main prob-

lems present in these conventional tests for unit roots!. The null hy-

' See Ng and Perron (1995).
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pothesis of nonstationarity in levels is also clearly non-rejected at the

usual significance levels. Therefore, according to the results of these tests,

u, and p, would be I(1).

Table 1: Ng-Perron and Phillips-Perron unit root tests for unemployment rate

I(1) vs. 1(0)

PP Ng-Perron
Variable Test  \[7 oL M 70 MSB®S MPTCS Lags
Unemployment

rate

Total -1.984 -8.668 -2.082 0.240 10.513 2

Male -1.878 -9.959 -2.229 0.224 9.164 4

Female -2.053 -3.775 -1.365 0.361 24.009 2

16-24 -2.601 -8.312 -2.037 0.245 10.967 4

24-55 -1.809 -10.243 -2.263 0.221 8.897 2

55+ -1.379 -6.587 -1.768 0.268 13.863 4

Participation

rate

Total -2.884 -3.997 -1.386 0.347 22.470 9

Male -2.225 -4.888 -1.525 0.312 18.441 7

Female -

3 179+ -2.104 -1.002 0476 41973 4

16-24 -1.370 -4.544 -1.426 0314 19.458 2

2435 i -3.324 -1.289 0.388 27410 4

3.231%



64  Enrique Ferradds

55+ -0.876 -7.704 -1.760 0.238 12.650 7

Notes:
The critical values for the Ng-Perron test are tabulated in Ng & Perron (2001). The
MAIC information criteria is used to select the autoregressive truncation lag, k, as propo-

sed in Perron and Ng (1996)

*#% % and * denote significance at 1%, 5% and 10% level respectively

1(2) vs. I(1)

PP Ng-Perron
_ — A7ODRGL s GLS
Variable Test M7 5LS M Z[GLS MS. MPT Lags
Unemploy-
ment rate
Total -4.279%%* -21.337%%* -3.214%%* 0.151%%* 1.334sk% 1
Male -4.146%%* -18.216%** -2.905%%* 0.159%** 1.755%%:% 1
Female -0.441%%* -17.682%%* -2.963%%** 0.168%** 142475k 4
16-24 -5.157%%* -13.418%* -2.491%* 0.186%* 2.2171%* 2
24-55 -4.353%%% -22.304%%* -3.288%%* 0.147%%* 1,278k 1
55+ -11.118%%* -8.365%* -2.033%* 0.243* 2.975%%* 9
Participation
rate
Total -8.673%%* -0.607 -0.387 0.637 23410 8
Male -10.433%** -0.833 -0.625 0.749 27.929 9
Female -8.976%* -0.789 -0418 0.529 17.600 8
16-24 -10.100%** -9.024%* -2.089%* 0.232%* 2.854% 8

24-55 -10.452%* -0.834 -0.466 0.559 18.621 9
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55+ - 6.075%%* 0.733 1.037 1415 125.478 9

Notes:

The critical values for the Ng-Perron test are tabulated in Ng & Perron (2001). The MAIC informa-
tion criteria is used to select the autoregressive truncation lag, k, as proposed in Perron and Ng
(1996)

**% %% and * denote significance at 1%, 5% and 10% level respectively

As we argued before, it is important to account for structural breaks
in the cointegration relationship. Our data covers almost four dec-
ades, during which time the relationship have probably changed.
Therefore, we apply the tests for structural change that have been
proposed in Kejriwal and Perron (2010). We use 15% trimming so

that the maximum numbers of breaks allowed under the alternative

hypothesis is 5.2 Both the intercept and the slope are allowed to

change.

Table 2. Kejriwal-Perron test forecasting multiple structural breaks in
cointegrated regression models

Trimming Gender Age

Total Males Females 16-24 25-54 55+
Sup F(1) 130.839%*** 6.358 5.267 5.154 5.195 10.038
Sup F(2) 3.653 4.386 3.545 3.798 3.703 4.075
Sup F(3) 4.015 5.596 4.202 4.242 3.402 4.189
Sup F(4) 4.584 4.530 4.536 3.760 2.956 3.121
Sup F(5) 2.673 2.858 2.623 2.827 2.466 3.084

2 Assuming in line with previous studies an average periodicity of the Spanish cy-
clical unemployment rate about 7 years. For this reason, we use a trimming of
15%. Then, each segment should contain at least 26 observations, i.e, 6 % years.
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UD max 130.839 6.358 5.267 5.154 5.199 10.038
Seq 1 0 0 0 0 0
BIC 4 5 4 3 5 4
LWZ 4 3 4 3 5 4

Numbers
4 3 4 3 5 4
of breaks
1984:2
1986:2 1985:2 1986:2 1986:1 1989:4 1983:4
Break da- 1992:4 1990:4 1992:1 1991:3 1995:2 1989:2
tes 2001:3 ) 2001:2 ) ’ 1994:4
2002:2 2001:2 2001:2
2007:1 2006:4 20064 2004:1

Note: *** and *** denote significance at the 10%, 5% and 1% levels, respectively.

Theoretical values are taken from Kejriwal and Perron (2010).
Table 2 presents the results of stability tests as well as the number of
breaks selected by the sequential procedure (Seq) and the infor-
mation criteria B/C and LWZ. For the total aggregate LFPR the se-
quential procedure selects one break, but for the five groups consid-
ered (two by gender and three by age), the sequential procedure
selects no break - i.e. it does not suggest any instability. However,
the two information criteria —BIC and LWZ- suggest from three to
five breaks for the aggregate rate, for males and females and for the
three intervals of age. Overall, the results of the Kejriwal-Perron
tests suggest as current regimes from 2007:1 until now for the ag-
gregate rate 2002:2 for males and from 2006:4 for females. By age,
the initial start dates of the current regimes are 2001:2, 2006:4, and
2004:1, for the younger, intermediate and older age groups, respec-
tively. In order to compare the coefficients obtained from a model
with different regimes with those reported from a model without any

structural break, we proceed to estimate the cointegration equation
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(3) for the sub-samples using the Johansen procedure. The results
are reported in table 3.

Table 3. Johansen Cointegration Test

Varia- Hy:r n Rtrace Kirace Fomax Amax  |Lag
ble test test S
Full TOTA 0 2 10.322 15.495 9.928 14.265 2
sample IL
1 1 0.394 3.841 0.394 3.841
1976:3 0 2 17.073 12.781 2
- kk *
1986:2
1 1 4.293* 4.293
*
1986:3 0 2 23.813 21.972 5
- kkk Hkokok
1992:4
1 1 1.841 1.841
1993:1 0 2 11.257 11.253 1
2001:3
1 1 0.004 0.004
2001:4 0 2 23.189 16.644 5
— kkk *k
2007:1
1 1 6.544* 6.544*
* *
2007:2 0 2 22.844 15.415 1
— Hkok *k
2015:2
1 1 7.429% 7.429%
kk *
Males TOTA 0 2 29.324 20.855 2
L kkk kkk
1 1 8.469* 8.469*
kk ksk
1976:3 0 2 30.163 17.466 7
- Hkok *k
1985:2
1 1 12.696 12.697
Hkok kkk
1985:3 0 2 24.847 24.117 1
- Hkok Hkokok
1990:4
1 1 0.730 0.730
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1991:1 0 2 34.960 21.484
- stk *okok
2002:2
1 1 13.477 13.477
*okok *okok
2002:3 0 2 20.526 16.264
_ stk )
2015:2
1 1 4.262* 4.262*
* *
Females TOTA 0 2 6.799 6.745
L
1 1 0.055 0.055
1976:3 0 2 11.810 9.153
1986:2
1 1 2.657 2.657
1986:3 0 2 8.243 6.643
1992:1
1 1 1.601 1.601
1992:2 0 2 16.256 15.733
- ) )
2001:2
1 1 0.524 0.524
2001:3 0 2 16.567 16.446
_ )
2006:4
1 1 0.121 0.121
2007:1 0 2 38.329 24.461
_ stk *okok
2015:2
1 1 13.867 13.867
*okok *okok
16-24 TOTA 0 2 19.322 17.978
L B B
1 1 1.344 1.344
1976:3 0 2 11.526 8.010
1986:1
1 1 3.516* 3.516*
1986:2 0 2 11.011 6.017
1991:3
1 1 4.994* 4.994*
* *
1991:4 0 2 15.460 13.700
- * *
2001:2
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1.760 1.760
2001:3 21.469 16.605 1
_ stk )
2015:2
4.864* 4.864*
* *
25-54 TOTA 8.861 8.861 2
L
0.000 0.000
1976:3 10.736 8.878 1
1984:2
1.857 1.857
1984:3 12.158 11.968 1
1989:4
0.189 0.189
1990:1 31.384 27.831 5
- stk *okok
1995:2
3.553* 3.553*
1995:3 18.034 17.292 4
- ) )
2001:2
0.742 0.742
2001:3 7.114 7.038 1
2006:4
0.076 0.076
2007:1 15.418 8.699 2
_ *
2015:2
6.718%* 6.718%*
) )
55+ TOTA 8.511 8.495 7
L
0.015 0.015
1976:3 9.003 6.810 1
1983:4
2.194 2.194
1984:1 19.204 15.440 1
- ) )
1989:2
3.764%* 3.764%*
1989:3 15.482 15.344 3
- * )
1994:4
0.139 0.139
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1995:1 0 2 9.095 9.063 1
2004:1

1 1 0.033 0.033
2004:2 0 2 6.264 6.112 1
2015:2

1 1 0.152 0.152

Evidence points to mixed evidence about the existence of cointegrat-
ing relationships for the different groups and regimes. The next step
should be to identify the type of relationship in order to look for the
—the rejection/acceptance of the different hypotheses. To this end we

estimate the cointegrating vector. Results are reported in table 4.

Table 4. Estimated cointegration vector

TOTAL Male Female 16-24 25-54 55+
Full 1976:3 — 1976:3 — 1976:3 — 1976:3 — 1976:3 — 1976:3 —
2015:2 2015:2 2015:2 2015:2 2015:2 2015:2
P 1 1
U 0.630***(D) -
0.736***(A)
(0.117)
(0.229)
constant -77.789 -0.234
1st 1976:3 — 1976:3 — 1976:3 - 1976:3 — 1976:3 — 1976:3 —
1986:2 1985:2 1986:2 1986:1 1984:2
1983:4
P 1 1
U 0.092%%%* 0.406%***

D) D)
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(0.019) (0.013)
constant -51.352 -78.768
P 1 1 1
U -0.003 (I) - -0.346*
0.267***(A) (A)
(0.093)
(0.005) (0.206)
constant -50.414 -65.247 -0.183

P
U 1.452%%% 0.101 (1) -0.795%* (D) | -0.717#%%* | 0.783%**
D) (A)
(0.078) (0.323) (D)
(0.282) (0.080)
(0.162)
constant -86.599 -40.991 -0.172 -0.601 -0.259

U 0.196 (I) 0.254***(D) | 0.609%(D) | 0.434***D) | -0.028 (I)
(0.333) (0.034) (0.376) (0.046) (0.123)
constant | -58.425 71703 -53.536 -0.620 -0.756

1.185%**(D)
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(0.296) 0.375%**(A)
(0.018)

constant -82.947 -44.946

6th 2007:1 -
2015:2

P 1

U -0.354%**
A)
(0.040)

constant -0.794

Note: *, ** and *** denote significance at the 10%, 5%, and 1% levels, respectively.
Estimates are not reported when the Johansen (1988, 1991) cointegration test rejects the
cointegration relationship. Johansen’s tests results available upon request. A, D and I, de-
notes evidence of Added worker effect, Discouraged effect and Invariance unemployment
hypotheses, respectively.

Provided estimates suggest a more complex view about this relation-
ship, not only by gender or age but also when a time varying rela-
tionship is allowed. In particular results show that it is important to
take into account the potential existence of nonlinearities in the rela-
tionship as well as other sources of asymmetry. In the last regime,
for every group, our findings support the unemployment invariance
hypothesis for the oldest, a discouraged effect for the aggregate,
males and the younger and evidence of an added worker effect for
female labour force participation rates and for people included in the

intermediate interval by age.
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Finally, and by using the framework proposed by Osterholm (2010)
we are interested in testing the restrictions reported in the first col-
umn in table 5. Focusing on the last regime, the unemployment in-
variance hypothesis is confirmed by age, except for the younger,
whereas there are long term relationships for the rest. For the aggre-
gate labour force participation rate and for males and younger seems
that participation is not weakly exogenous at conventional levels.
For males, in the current regime, we reject the four restrictions.
Therefore the discouraged worker effect is confirmed for males in
Spain from 2002:3.

Table 5. Test of restriction in cointegrated VAR (P-Values)

Regime Males Females 16-24 25-54 55+
Full sample 1976:3 - | 1976:3 — | 1976:3 — | 1976:3 — | 1976:3 — | 1976:3 —
2015:2 2015:2 2015:2 2015:2 2015:2 2015:2
B=(1,0) 0.001 0.006
B=(0,1) 0.004 0.183
o=(a»,0) 0.030 0.000
o=(0,0v) 0.001 0.542
1st regime 1976:3 — 1976:3 — | 1976:3 - 1976:3 — | 1976:3 — 1976:3 —
1986:2 1985:2 1986:2 1986:1 1984:2 1983:4
B=(1,0) 0.277 0.031
B=(0,1) 0.075 0.029
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o=(ap,0) 0.137 0.066

o=(0,0ay) 0.007 0.542

2nd regime 1986:3 — 1985:3 — | 1986:3 — | 1986:2— | 1984:3 — 1984:1 —
1992:4 1990:4 1992:1 1991:3 1989:4 1989:2

B=(1,0) 0.981 0.000 0.135

B=(0,1) 0.009 0.000 0.002

o=(a»,0) 0.269 0.309 0.015

0=(0,0v) 0.001 0.001 0.080

3rd regime 1993:1 — 1991:1 — | 1992:2— | 1991:4— | 1990:1 — 1989:3 —
2001:3 2002:2 2001:2 2001:2 1995:2 1994:4

B=(1,0) 0.011 0.131 0.140 0.000 0.000

p=(0,1) 0.479 0.000 0.530 0.000 0.008

o=(ap,0) 0.006 0.010 0.038 0.000 0.001

0=(0,0v) 0.363 0.845 0.212 0.948 0.012

4th regime 2001:4 — 2002:3 - | 2001:3 - | 2001:3— | 1995:3 - 1995:1 -
2007:1 2015:2 2006:4 2015:2 2001:2 2004:1

p=(1,0) 0.713 0.001 0.109 0.002 0.900

p=(0,1) 0.024 0.007 0.000 0.022 0.058

o=(ap,0) 0.051 0.557 0.000 0.600 0.000

o=(0,0ay) 0.002 0.001 0.073 0.001 0.010

5th regime 2007:2 — 2007:1 - 2001:3 - 2004:2 -
2015:2 2015:2 2006:4 2015:2

p=(1,0) 0.075 0.009

p=(0,1) 0.927 0.031

o=(ap,0) 0.188 0.050

0=(0,0v) 0.005 0.002

6th regime 2007:1 -
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2015:2
B=(1,0) 0.396
B=(0,1) 0.537
a=(0p,0) 0.159
a=(0,ay) 0.391

Note: In bold p-values lower than 10% of the likelihood ratio test for the re-
strictions.

3.4. Conclusions

In the last regime, the current one, our findings support the discour-
aged for the aggregate labour force participation rate. However, the
analysis by gender reports mixed evidence —discouraged for males
and added worker effect for females—. Finally when we consider the
asymmetries by age, the evidence is mixed again: discouraged for
the younger added for the middle age group and invariance for the

older.
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Chapter 4. Asymmetries in the Granger causality
relationship between unemployment and labor
force participation rate

This article re-examines the relationship between the labor
force participation rate and the unemployment rate for Spain, look-
ing for Granger causality relationships. The novelty of this study is
to explore asymmetries in several ways: by gender, by age and al-
lowing time dependence by using the new tests recently proposed by
Hatemi-J (2012). This analysis completes the previous ones, carried
out in this dissertation, in order to provide a comprehensive view of

the exact nature of this relationship.

The article finds that there is either bidirectional long-run Granger
causality running from labor force participation to the unemploy-
ment rate for aggregate and for gender and age groups, except for
females and for the middle age group. However if time-asymmetries

is also considered, different causal relationships prevail for different
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groups and for every regime.

JEL classification: 1.26, C32; C33.

Keywords: Unemployment; Labor Force Participation; Granger

Causality, asymmetric causality.

4.1. Introduction

The debate over the exact form of the relationship between labor
force participation (LFP, hereafter) and unemployment rate (u) is a
highly hot political issue in Spain at the time of writing, given the
role played by the LFP rate not only in the exponential growth expe-
rienced by unemployment rates during the last recession but also as
a key factor behind to the recent fall in the unemployment rate
which some scholars interprets as the starting point of new recovery

phase.

Following the early contribution of Mincer (1966) about the effect
of unemployment on labour force participation decisions, many em-
pirical works have treated to clarify the causal nexus between labor

force participation and unemployment. However and independently
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of the adopted approach, mixed evidence has been the origin of a

traditional controversy in Labor Economics.

In this dissertation we provided a number of empirical findings
about different aspects of this relationship, in order to look for ro-
bustness, but maybe the most important one has not been analyzed
yet. For completing and providing a comprehensive empirical analy-
sis on this relationship the issue to be solved is the question of ‘what

causes what?’

Therefore, this chapter complete our study about the relationship be-
tween unemployment and participation rates in the Spanish econo-
my, analyzing the Granger causality between these two variables
taking into account the potential existence of asymmetries in this
causal relationship, in several ways: by gender, by age and taking in-

to account the potential existence of a time-varying relationship.

To this end, we apply two alternative approaches. Firstly, we ex-
plore the existence of linear relationships by gender and age, by ap-
plying the Toda and Yamamoto (1995) test. Secondly, we look for
asymmetric causality relationships by using the Hatemi-J (2012)
method.

From a policy point of view the direction of causality is important.

For instance if a negative causal impact from unemployment to LFP
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is found, the discouraged effect predominates. Conversely, if the
causal impact of unemployment on LFP is found to be positive,
higher unemployment rates can result in increasing LFP (added
worker effects). A bi-directional causality infers that the higher un-

employment the higher LFP and vice versa.

Several studies have examined this issue, but mainly due to the use
of different methodologies and type of data previous findings are
mixed. In particular, literature has usually neglected to test for
asymmetry. The question is important because in different regimes,
cyclical shocks can lead different impacts in the sense that one of the
two opposite effects (added versus discouraged hypothesis) can pre-

vail, even leading a null net effect.

In sum, the aim of this study is to clarify the direction of the rela-
tionship from an alternative perspective, by using some linear and
non-linear tests for Granger-causality. With this aim the work makes

two main contributions to the literature.

Firstly, we have explored new sources of asymmetries in the rela-
tionship exploring the causal nexus by employing age-specific data

on LFP and by gender, by using the Toda Yamamoto test.

Secondly, we explore the asymmetry analyzing whether the causal
relationship is time varying. In particular, by using the test provided

by Hatemi-J (2012) in order to investigate the causal relationship be-
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tween unemployment and labor force participation.

The estimation results based on the Toda-Yamamoto test reveal that
there is a bidirectional causality relationship for the whole. Howev-
er, when we explore this relationship by gender or by age group, we
must reconsider this result given that this bidirectional causality is
only valid for some groups: in particular for males and for the
younger and older groups. In any case, when we also consider po-
tential time asymmetries estimates provides a more complex picture

about this nexus.

The structure of the article is as follows. Section 2 contains a discus-
sion of alternative conceptual perspectives on the causal relation-
ship, and a selective review of previous studies that have explored
this causality between the labor force participation rate and the un-
employment rate. A discussion of the econometric methodology and
results are contained in Section 3 and 4. The fifth section concludes

with some avenues for further research.

4.2. Hypotheses

In previous literature we can distinguish among four hypotheses on
the relationship. In fact, the most explored causality relationship
analyses the response of the labor force participation to fluctuations

in unemployment.
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In particular, much of the previous empirical literature has been fo-
cused on the discussion of the prevalence or not of the discourage-
ment hypothesis —i.e. the fall in participation when unemployment
raises, workers drop out when the labor market deteriorates (Dern-
burg and Strand, 1966) versus the added worker effect —the entry in
the labor force of new entrants in special secondary workers as fe-

males and for the younger (Lundberg, 1985).

Since the relationship is subjected to these two opposite effects, we
only can aspire to capture a net effect which sign depends on the rel-
ative strength of the two effects. Then, providing evidence in favor
of either effect or even no provide evidence on this relationship if
the balance of these two effects offsetting influences on participation

is thus an empirical question.1

Wasmer (2009) investigates the causal links between participation
and unemployment in four countries, France, Germany, Italy and the
US, and finds that the effects differ between the US and Europe. In
European countries, unemployment shocks have a short run effect
on participation and participation shocks have a short run effect on
unemployment. By contrast, their findings support the idea that short
run changes in unemployment and participation in the US are unem-

ployment shocks and participation shocks themselves. Parker and

L As examples of macroeconometric analyses on the relationship between the la-
bor force participation rate and unemployment rate one can consider, at least, the
pioner work of Elmeskov and Pichelmann (1993), Darby et al. (2001), and Benati
et al. (2001).
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Skoufiasi (2004) find evidence of a significant added worker effect
for women in Mexico. Finally, Mishra and Smyth (2010), analyze
the causality relationship between female labor force participation
and fertility rates for 28 OECD countries combining, panel cointe-

gration and Granger causality testing.

The first one is characterized by a set of empirical works, which
does not provide evidence on causal relationships between the two
variables in any direction. The hypothesis, in this case, is that given
that added and discouraged worker effects are both equally possible,
the finding of no causality in the relationship between unemploy-
ment and labor force participation rates can be due to the fact that

we only can observe a net effect.

A second hypothesis is that the direction of the causality is from un-
employment to labor force participation. Thus, business cycle
transmits (propagates) to the labor market not only in terms of the
demand buy acting also on labor supply. Then, a negative shock in
real output causes a positive or negative effect on LFP depending on
whether the added or the discouraged effect prevails. From an alter-
native perspective active labor market policies aimed at reducing

unemployment should cause variations in the LFP.

The third hypothesis explores the unidirectional causality running
from labor force participation to unemployment, implying that par-

ticipation decisions leads to rises and falls in unemployment rates.
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From this perspective, an observed fall in the unemployment rate
can be the result of a strong discouraged effect instead of a symptom
of recovery. Consequently a reduction of the labor force participa-

tion would imply a positive impact on unemployment.

Finally the fourth hypothesis finds a bi-directional causality or feed-
back between both variables indicating that a high unemployment
rate results in a higher (lower)

Labor force participation rate and vice versa. Many studies support

this two-way causal relationship.

In table 1, we outline a selective review of previous empirical litera-
ture on the causality between participation and unemployment with
the scope, econometric methods and findings. As the reader can
check, none of these works has taken into account the potential ex-
istence of time varying relationships. In order to fill this gap, we ap-

ply the test recently proposed by Hatemi-J (2012).

Table 1: Previous findings

Authors Varia- Period Asymmetries Scope Economet- Results
bles considered ric method
Mishra & p-u Unbalanced By gender 28 OECD Panel D
Smith panel By age countries Granger S u
(2010) causality
test p
=u
p
U
p
= Uu
Wasmer p-u 1956-2002 No US, France, Bivariate p =
(2009) Italy, Ger- VAR

u Eu-
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many rope
p=
u us
Fuchs & p-u 1970:01 Gender and Germany Unobserved D
Weber 2011:09 age component —=u
(2013) model for
detrending p
U
p=
u
Parker & p-u No México P
Skoufias —=u
(2004)
Benati et p-u Gender and US VAR D
(2001) age —u
1976:3 Time varying  Spain Threshold D
Con- p-¢ 2009:3 c.omtegra- —=u
gregado et tion
al. (2011) Hansen Seo
1976:3 Time varying Threshold For fe-
Con- p-¢ 2012:4 Gender cointegra- fe-
gregado et tion males
al (2014) Hansen Seo D
=u
for
males
p=
u

p and u denotes, labor force participation and unemployment rates, respectively.
VAR represents the vector autoregressive model, VEC is the vector error correc-
tion model and ECM is the error correction model. The denotations for causality
are as follows: p & u implies both p and u cause each other (bidirectional causal-
ity); p = u implies p causes u only; p < u implies u causes p; p <> u implies
there is no causality between participation and unemployment.

4.3. Looking for Granger causality in alternative frame-
works

4.3.1. Toda-Yamamoto test

One of the most popular ways for examining the causality ef-

fects, in Economics, is by means of the Granger causality approach.
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In particular, this approach is based on the estimation of VAR mod-

els.

In order to deal with some problems related to the lack of suit-
able properties, Toda and Yamamoto (1995) developed a methodol-
ogy, which avoids the problems stemming from cointegration rela-
tionship and non-stationarity of the time series. I n addition,
following this strategy some recent developments has added value to
this approach. In particular, Granger and Yoon (2002) explored the
possibility of allowing asymmetric structures in the study of causali-
ty relationships. This model extended and performed recently by
Hatemi-J (2012) who provides a more flexible framework, which al-

low explore more complex causality relationships.

In this article, we explore the relationship between the unem-
ployment and participation rates, by using the Toda-Yamamoto cau-
sality approach, i.e. a causality test a la Granger based on augment-
ed-VAR models in levels and extra lags, an approach which

provides more efficient and robust results than the standard VAR

model.2 However, the main advantage of this test —the Toda Yama-
moto test— is that it can be applied irrespective of the order of inte-
gration or whether the time series are or not cointegrated (Booth and

Ciner, 2005).

2 1t can be the cause of bias, in particular, with finite samples —see, Johansen and
Juselius, (1990); Zapata and Rambaldi (1997), Maddala and Kim (1998); Pesaran
et al., (2001) and Clarke and Mirza (2006)—.
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Let us start for describing the benchmark model for applying
this test. In particular and for our exercise, a bivariate model includ-

ing the P, and U, flows variables under analysis, can be writte as

follows:
h+dmax I4+dmax
Pr=ay + Z Bri Pe—i + Z Y1j Upj + €1¢
i=1 j=1
h+dmax I+dmax
Ug=a; + Z Boi Up—i + Z Y2j Pe—j + €2¢
i=1 j=1

where h and | define the lag structure for the V4R model, ac-
cording to the Akaike Information Criterion (AIC); k is defined as
the sum of (p + d;qx), Where d,y,, —extra lagged explanatory vari-
ables— is the maximum order of integration for the variables includ-
ed in the model; &;; and €,;, the residual terms, are Gaussian error
which follow white noise processes. Hence, the test uses the esti-
mates of this VAR (k) model for computing a modified Wald test
(MWALD), which statistic is asymptotically distributed as a chi-

squared with k degrees of freedom.

For testing the Granger causality between these two variables
note that, for the first equation, if Z§-=1y1 j # 0 implies that U,
Granger causes P,. Analagously, and for the second equation, in the

case of Z§-=1y2 j # 0 P, Granger causes U;. Finally, a simultaneous
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rejection of both hypotheses implies that there exists bi-directional

causality in the relationship under study.
4.3.2. Looking for asymmetric causality relationships.

One of the most common causes for rejecting the existence of cau-
sality in a linear framework could be the presence of nonlinearity in
the relation —i.e. the relation could be time-dependent. In particular
the relation could vary according to different stages of the business
cycle. We will account for nonlinearity by applying a nonlinear test
developed by Hatemi-J (2012), in order to know out whether the
cumulative positive and negative shocks can cause different impacts
on the causal relationship between the unemployment and participa-
tion rates. Following this strategy, we start specifying the two time

series by means of a random walk model:

t
Po=P_1+&; =P+ 2511'

i=1

and

t
U =Uig + & =Up + 2521'

i=1
wheret = 1,2, ...T; Py and U, denote the initial values, and
the variables &;; and &,; are white noise disturbance terms. The
shocks ~ —positive ~ and  negative- are  defined  as:
&, = max (&;,0); €5; = max (&;,0);&; = min (&;,0);&5; =

min (&,;,0)



Chapter 4. Asymmetries in the Granger causality relationship between
unemployment and labor force participation rate 91

Grouping these terms as, €; = £f;+¢e; and &; = e5;+ &5,

we can rewrite the system as:

t t
Pt:Pt—1+€1t:P0+zgf—i+zgl_i
i=1 i=1

t t
Up=Upy + e = Up+ ) e+ ) &5
i=1 i=1

Therefore, positive and negative shocks can be wrote as:
+ _ t + . - t - .77t — t + 77— — t -
Pl =Y Pr =Xici e U = Xici €215 Ur = Xiz1 &35

Assuming  that y = (PF,Uf), v = (P, UD), i =
(P}, U5;), and y; = (P7,Us), the causal relationship between the
variables can be tested using a vector autoregressive model for a lag

orderr = (1, ...,p).

In order to estimate the Wald test, we must run the VAR (p)
model. To this end let us start by expressing the model in compact

form:

Y =DZ + §, where
Y = (yf,...,yF) (nx T) matrix,

D = (v,A1 ...,Ap) (nx (1 + np)) matrix,
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1

e
Ze=| y*,_, (1 + np) x 1) matrix, fort =1, ..., T,

y;—p+1
Z:=Zy.,Zr_1) (1 +np) x T) matrix, and

§ = (uf,..,uy) (nx T) matrix

The Wald statistic is
(CB)' [C((Z'Z) 1 ®S,)C'] ' (CB), where B = vec(D), being
vec(-) the column-stacking operator; & is the Kronecker product and
C is a p x n(1 + np)indicator matrix with elements ones for re-

stricted parameters and zeros for the rest of the parameters;
S

8,6 . . :
Sy = TU qU, where ¢ is the numbers of parameters in each equation

of the VAR model. Under the assumption of normality, the Wald
statistic follows an asymptotic y? distribution with the same degrees
of freedom than the number of restrictions to be tested (in our case,
equal to p). The null hypothesis of non-Granger -causality,
Hy: CB =0, is rejected at the a level of significance (1%, 5% or
10%) according to the bootstrap critical values generated by GAUSS

software.
4.4. Empirical Results

In accordance with the econometric strategy outlined above, in

this section we discuss the results of the analysis of the Granger cau-
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sality relationships not only by using a linear framework but also al-
lowing non-linear behavior between the two variables. In the next
subsections the results of all these approaches are reported distin-
guishing by the direction of the causality, that is, depending on the
theoretical hypotheses previously discussed. The estimation results

are reported in the Appendix.

The first step in our empirical analysis is conducting unit roots
tests. Table 1 reports the results of the unit root tests. The null is
tested, by using alternative unit roots tests. In particular, the Ng-
Perron and Phillips-Perron is applied to the two variables for the ag-

gregate and for the different groups by gender and by age.

4.4.1. The influence of labor force participation on the un-
employment rate

Based on the results of Toda-Yamamoto test —table 2— the null
hypothesis that participation shocks do not Granger cause shocks in
unemployment can be rejected only for females and for the group of
middle aged. However, when we consider the results of asymmetric
causality tests (Tables 3-6) of this causal relationship with matching
shocks the null hypothesis of no Granger causality can be rejected
only for the two extremes groups of age. However, when we observe
this relationship for combinations that consists of opposite shocks —
mixed effects—, the results support the idea that positive shocks in
participation do not cause a negative shock in unemployment except

for males and for the middle age group. Conversely, a negative
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shock in participation causes a positive impact on the unemployment

rate but only for males, for the younger and the older.

4.4.2. The effect of the labor market developments on la-
bor force participation: Added and worker effects.

Let us to discuss now what tell us our results about the influ-
ence of the labour market developments —in terms of the unemploy-
ment evolution— on the labor force participation rate, as the added
worker effect and the discouraged hypotheses states. In both cases,
we should expect a rejection of the null hypothesis at least for some
groups of secondary workers or for some periods related with the
business cycle phase. In particular, the results of the Toda-
Yamamoto test point to the existence of causality that goes from un-
employment to participation not only for the whole but also for
some groups of workers. In particular, this result seems to be robust
by age, although this causality relationship only holds for males.
However, it is possible to enrich this initial view when the existence
of time-varying relationships is considered. Especially interesting is
the asymmetric behaviors showed by males and females and for the
different age groups over the business cycle. Thus, results seems to
suggest the existence of an added worker effect for the oldest and a
discouraged one for males and for the younger, but only in reces-
sions, while in expansions females and the middle aged group reacts
decreasing the participation. These results confirm previous find-

ings.
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4.4.3. Bi-directional Granger causality: feedback hypothe-

sis

By using the results of the Toda-Yamamoto —table 3— test one
can conclude that there is evidence of bidirectional causality in the
results not only for the whole, but also for males and for the two ex-
tremes age intervals. However, multivariate tests for normality
(Doornik and Hansen, 2008) conclude that the data is not normally
distributed and time varying volatility prevails. For this reason it is
essential to use the bootstrap simulation method as Hatemi-J (2012)
suggests. In this way, when we explore these same relationships al-
lowing time varying asymmetries —tables 4 to 6— the feedback hy-
pothesis can not be rejected only for the group of individuals older
than 55, for combination that consist of positive shocks (p* # u™)
(ut # p*), for the youngest for combinations of negative shocks,
and for the oldest, the youngest and males for mixed shocks, i.e.

combinations that consists of opposite shocks.

Then, the evidence on bidirectional relationships provide sup-
port to the feedback hypothesis, and reinforces the importance of
taking into account the potential existence of asymmetries, not only
by gender and age groups but also time varying asymmetries in or-
der to qualify the initial results derived from the use of aggregates.
In this way we provide a more complete and better overview of this

relationship.
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4.5. Conclusions

This article has tested the Granger causality relationships between
participation and unemployment looking for asymmetries in several

ways: by gender, age and allowing a time varying relationship.

When we analyze the Granger causality running from labor force
participation to unemployment that is the role of LFPR as a leading
indicator of the unemployment rate when LFPR show a positive
evolution leads increases in the unemployment rates for both the ag-
gregate and the group of the older. Conversely, this same shock
leads unemployment rates reductions for males, females and for in-
dividuals belonging to the middle age group. Finally the predictive
power of the fall in the participation rate on the unemployment rate
is weak for leading unemployment reduction (only for the younger),
while negative shocks on the LFPR causes positive impacts on the

unemployment rates for males, younger and older.

In crisis, if Granger causality runs from unemployment to LFPR,
and this effect is negative, this is also evidence for the discouraged
effect. This effect is found only for males and younger when time
asymmetries are considered. When the Granger causality runs from
unemployment to LFPR and the relationship is positive, this would
be evidence for the added worker effect, it can be only considered in

for the older.
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In sum, our results seem to support the existence of both the dis-
couragement and the added worker effect and a reverse causality
running from participation to unemployment, but these causality re-
lationships are different by gender, for different age groups and time
varying, i.e. different in expansions and recessions. One implication
for practitioners, forecasters and policy-makers is that they should
bear in mind the complexity of the relationship between the labor
participation and unemployment in order to evaluate and/or forecast-
ing the effects of shocks in these two variables. In this sense fluctua-
tions in labor force participation can alleviate or stress unemploy-

ment problems, as recent data show.
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Annex:

Table 1: Ng-Perron and Phillips-Perron unit root tests for unemployment
rate and participation rate

I(1) vs. 1(0)
PP Ng-Perron
Variable Test V7%  MZ% MSB® MPT Lags
Unemployment

rate

Total -1.984  -8.668 -2.082 0.240 10.513 2

Male -1.878  -9.959 -2.229 0.224 9.164 4

Female -2.053  -3.775 -1.365 0.361 24.009 2

16-24 -2.601  -8.312 -2.037 0.245 10.967 4

24-55 -1.809 -10.243  -2.263 0.221 8.897 2

55+ -1.379  -6.587  -1.768 0.268 13.863 4

Participacion

rate

Total -2.884  -3.997  -1.386 0.347 22.470 9

Male -2.225  -4.888 -1.525 0.312 18.441 7

Female L. 2104 <1002 0476 41973 4

16-24 -1.370  -4.544 -1.426 0.314 19.458 2

2453 saape 3324 -1289 0388 27410 4

55+ -0.876  -7.704  -1.760 0.238 12.650 7

Notes:

The critical values for the Ng-Perron test are tabulated in Ng & Perron (2001).
The MAIC information criteria is used to select the autoregressive truncation lag,
k, as proposed in Perron and Ng (1996)

*Fx ¥ and * denote significance at 1%, 5% and 10% level respectively

1(2) vs. I(1)
PP Ng-Perron
. 1 77GLS 1/ 7GLS ]\_IS o MPTGLS Lag
Variable Test  MZ° MZ, s
Unemploy-
ment rate
Total

4.279%*%* 21.337**  3214**  (Q.151%***  ].334%%* 1

* *
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Male - -
4.146%** 18.216**  2.905**  (.159%** ] 755%** 1
* *
Female - -
6.441%** 17.682**  2.963*%*  (.168***  1.424%** 4
* *
16-24 S5.157%**% 13.418%* -2491**  (0.186** 2.211%* 2
24-55 - -
4.353%** 22 304** 3 288**%  (.147*¥* ] 278*** 1
* *
55+ -
11.118%* -8.365%*  -2.033** 0.243* 2.975%* 9
*
Participacion
rate
Total 8.673***  .0.607 -0.387 0.637 23.410 8
Male -
10.433*%*  -0.833 -0.625 0.749 27.929 9
*
Female 8.976*%**  -0.789 -0.418 0.529 17.600 8
16-24 -
10.100%* -9.024**  -2.089%*  (.232%* 2.854%%* 8
*
24-55 -
10.452*%*  -0.834 -0.466 0.559 18.621 9
*
55+ -
5 07 5% % 0.733 1.037 1.415 125.478 9
Notes:

The critical values for the Ng-Perron test are tabulated in Ng & Perron (2001).
The MAIC information criteria is used to select the autoregressive truncation lag,

k, as proposed in Perron and Ng (1996)

**%k ** and * denote significance at 1%, 5% and 10% level, respectively.

Table 2. Global effects: Toda-Yamamoto test

pHu

urp

Bootstrap critical val-

Test ues

Test

Bootstrap critical val-
ues
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statistic 1% 5%, 10% | statistic 1% 5%, 10%

Whole 12'126* 12468 8.700 6.532 10'267* 15551 8.575 6.704

Men 21.5:9* 17305 11370 9.393 16.3:0* 15364 11506 9.505

Xom' 5.520 15:8 8736 6.638 | 5.747 16i59 8.806 6447

1624 14201* 18.15 12.81 10.64 | 14.762* 18.14 13.17 11.16
* 6 0 1 * 7 9 0

25-54 1.545 16483 9.246 7.318 | 9.274%* 16;7 8.983 6.859

554 16.929* 2251 16.24 13.56 | 25.310* 21.84 17.28 15.19
* 3 8 0 *E 2 7 5

For all tables ***, *** * imply rejection of the null hypothesis at 1%, 5% and

10% level of significance, respectively.
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Tables 4-7: Time-varying asymmetric Granger causality test

Table 4. Positive effects

pt»ut ut » p*
Bootstrap critical val- Test Bootstrap critical val-
Test ues statis- ues
statistic 1% 5% 10% tic 1% 5% 10%
11.30
Whole  5.821* p 6.408 4.780 | 1.108 9.572 6.906 5.044
21.37 1598 14.01 23.54 17.25 14.63
M 2 .890
en 6.296 0 g p 9.89 4 ) 7
Wom- 13.74 12.95
o 3838 8192 6.584 | 1.166 9.193  7.053
en 9 9
1821 12.15 1821 13.64 10.37
16-24 3.843 9.658 | 4.455
6 7 1 6 2
11.59 12.53
25-54 2.109 7 7.753  6.606 | 4.937 4 8.454 6.399
554 16.371* 1797 13.09 1125 | 12.047 19.88 13.87 11.32
* 0 0 6 * 5 0 1

Table 5. Negative effects

p-PuU u Hp-
Test Bootstrap critical val- Bootstrap critical val-
statis- ues Test ues
tic 1% 5% 10% | statistic 1% 5% 10%
2222 10.65 6.75 31.90 6.47
Whole  0.366 11.910%* 9.818
2 5 0 0 6
14.61 10.52 8.55 16.75 10.78 8.58
M 4 .
en 7.476 g ] 1 5.886 ) 0 )
- 1.1 A 43.1 12.72 91
Wom= 5078 3D 9003 017 g aysee 16127279
en 8 5 0 1 5
1528 10.02 8.14 1523 1050 8.32
16-24  9.101%* 9.572*
9 3 0 7 8 8
25-54 0.007 2730 7.652 448 | 31.788** 29.73 7.906 4.92
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5 6 * 9 7
12. . 13.22 .
55+ 3.174 69 8.724 6.68 1.440 3 8.629 6.73
2 3 0 2
Table 6. Mixed effects (I)
ptHu” ut Hp-
Bootstrap critical val- Bootstrap critical
Test ues Test values
statistic 1% 5% 10% | statistic 1% 5%  10%
15.13 11.78 4.71
Whole 3.806 6 8.910 6.690 0.074 7 7.078 7
14.169* 15.07 10.18 18.99 1245 9.77
M 8.238 | 10.260*
. * I 9 0 76
Wom- 19.95 17.30 6.81
oM 7057+ 9723 6379 | 0.753 8.634
en 1 9 7
20.83 11.25 19.896* 16.62 11.12 9.41
16-24 6.357 8.760
7 5 *x 9 2 3
19.926* 17.71 11.36 14.80 4.86
25-54 9.554 0.109 6.950
o 3 0 9 5
20.87 12.69 10.33 11.96 6.53
55+ 4.583 2.358 7.883
9 7 8 2 9
Table 7. Mixed effects (II)
p-Hut u »pt
Bootstrap critical val- Bootstrap critical val-
Test ues Test ues
statistic 1% 5% 10% | statistic 1% 5% 10%
13.96 5.35 15.15 6.41
Whole 2.557 7.183 2.514 8.961
7 8 0 8
28.448* 1572 10.62 8.3l 14.02 8.02
M 1.916 9.848
. *x 1 6 5 0 3
Wom- 12.08 5.02 20.44 6.47
M 0,058 7.001 1513 9.330
en 6 3 8
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22.931%  13.36 6.46
16-24 " o 8047 T
14.80 5.61
2554 0277 8.105
8 5
16.368*  11.59 6.38
55+ 7.974

10.981*

*

1.899
17.359*

kK

18.95
9
14.40

15.39
0

10.35
8

8.423

8.811

8.36
6
6.43
0
6.53
3







Parte Il






Chapter 5. Exploring the Dynamics of labor force
participation with a nonlinear unobserved
component model

This chapter provides estimates from an unobserved components
model, initially suggested by Jaeger and Parkinson (1994, 1998) in
order to check the existence of hysteresis in labour participation. In
particular, this approach should allow disentangle the effect of un-
employment evolution in different business cycle phases on labour
force participation —the cyclical effects summarised in the literature
in discouraged and added worker effects— and the permanent part,
the part that exhibits resilience and it is incorporated to the natural
component of the participation rate. In addition, and by using an ex-
tended version of this model —including non-linearities— we also
check the potential existence of different estimates of this relation-

ship in different periods —in expansions and recessions—.

By using this approach, the participation effect of changes in the un-

employment rate is analysed. The analysis allows to look not only
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for cyclical effects —i.e. testing added, discouraged or invariance

worker effect— but also for hysteresis.

In sum we use an alternative framework for exploring the dynamic
effects of downturns and upturns on labour force participation both
in aggregate and by gender, that is the greater/lesser responsiveness
labour force participation to downturns/upturns and whether this

shocks show persistence.

The empirical analysis of the labour force participation rate is a hot
policy issue at the time of writing, specially in countries like Spain,
where not only the deep depression of the economic activity but also
the existence of a strong added worker effect —empirical findings of
Congregado et al (2014) pointed to this direction among females—
are behind the exponential growth experienced by the Spanish un-
employment rate. Now, where Spanish economy shows symptoms
of recovery and the unemployment rate is starting to fall, the bad
news is that it is not the consequence of higher employment but the
consequence of a fall in the participation rate —discouraged effect
seems to be dominating now the net effect and no hysteresis seems

to be present—.

Our results provide robust evidence of hysteresis for the aggregate
and for males but not for females, in the linear version. Attending to

the cyclical effects our linear unobserved component model also
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provide evidence of a discouraged effect among males and invari-
ance in the total and females labor force participation rates. Howev-
er, when the nonlinear model is considered, then we provide evi-
dence of hysteresis not only for males and total but also for females,
although in the positive regime for males and for the total. The evi-
dence on the discouraged and invariance hypotheses in this nonline-

ar model confirms the results obtained in the linear one.

5.1. Introduction

In the last four years, a period characterised by austerity, the provi-
sional assessment of the labour market dynamics must be positive in
terms of unemployment. The record of the period balance is a fall in
unemployment -436.500 unemployed less—but with 104.300 indi-
viduals less in employment. These apparently contradictory figures
are the result of two opposite movements. The fall in unemployment
during de current legislative session reflects the fall in active popula-
tion during this period. When the Prime Minister Mariano Rajoy ar-
rived at La Moncloa there were 23,4 millions of individuals in the

active population, while now (2015 Q3) there are only 22.9.
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At the end of 2011, Spain was immersed in a deep recession, which
started in 2007. The unemployment dynamic has been favourable.
The Spanish Unemployment has fallen in more than 430.000 indi-
viduals. For the first time since 2011, unemployment fell below the

5 million mark.

In particular, the unemployment rate is now at 21,18%. In sum,
while the exponential growth in the unemployment rate, experienced
during the period 2007-2013, was partially due to the observed rise
in the participation rate —specially among some groups of secondary
workers such us females or youth, the current fall in the unemploy-
ment rate is a direct consequence of the fall in the active population
—discouraged effect seems predominate among groups of Spanish
workers and specially among migrant workers who have lost their
jobs as a result of the crisis have decided to return to their country of
origin—. These phenomena could help us to explain the observed fall

in the active population a half million lesser than four years ago.

In this framework, this chapter has the aim to explore the relation-
ship between unemployment and LFPR by using an alternative
econometric framework for reconsidering and check the robustness
of previous results on the existence of cyclical effects and the persis-

tence of these shocks.
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To this end, this work estimates an unobserved components model
to explore the dynamics of labor participation in a country like Spain
where the effect of the crisis on the unemployment rate has been
specially deep effect on the unemployment rate. We ask whether la-
bor participation rate exhibits hysteresis, defined as a dynamic struc-
ture in which business cycle fluctuations have persistent effects on
the natural rate. In other words the key question is whether labor
participation evolves as a trend-stationary or as a non-stationary
time-series process. If participation rate is trend-stationary, shocks
can be regarded as transitory: the rate reverts to its underlying, long-
run (“natural”) rate. So if the rate is trend- stationary, shocks on la-
bor participation will have only temporary effects. If on the other

hand the rate is non-stationary, shocks will have permanent effects.

In a time-series, hysteresis is checked in various ways. The most
popular approach equates hysteresis with the existence of a unit root
in a variable (see, Rged 1997, for a survey). An alternative approach
proposed by Jaeger and Parkinson (1990, 1994) posits a more de-
manding criterion: hysteresis exists if cyclical changes affect the
natural rate of a variable, even as the natural rate follows a unit root
process. In which case, temporary shocks have permanent effects
while the business cycle does not evolve independently of the natu-
ral rate; it then follows that a unit root is a necessary but not a suffi-
cient condition for hysteresis. Following this idea, one could find in

the literature the use of different unobserved components models for
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checking (and capturing) this hysteresis effect (see, Fuchs and We-
ber, 2013, as example of this kind of strategies by using a trend-
cycle decomposition method). In this chapter, we adopt Jaeger and
Parkinson’s (1990, 1994) definition of hysteresis in order to explore
whether labor participation exhibits cycles with potentially durable

long-run effects.

To test for hysteresis, we follow Jaeger and Parkinson (1990, 1994)
and decompose labor participation into (two unobservable) compo-
nents: a non-stationary component, the natural rate, and a stationary
component, the cyclical one. Although we can find a number of
works of this type in the literature on unemployment (see Assarson
and Janson, 1998; Karamé, 1999; Salemi, 1999; Di Sanzo and Pérez,
2005; Logeay and Tober, 2005), on entrepreneurship (Congregado et
al., 2011), and on Tourism (Merida and Golpe, 2015) to the best of

our knowledge its application to labor participation is novel.

The aim is to explore whether the Spanish participation rate exhibits
hysteresis. We do so using quarterly time-series data on participation
and unemployment rates for Spain during the last decades. Spain is a
suitable case of analysis since the high volatility observed in the dy-
namic macroeconomic of the Spanish Economy —a deep depression
with an exponential growth in the unemployment rate and the exist-
ence of two opposite trends in the labor force participation rate dur-

ing the last recession (a first regime in which added worker effects
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marked the evolution of the labor participation and a second one in
which discouraged effect predominate) and the existence of asym-
metries by gender and age. We argue that if labor participation ex-
hibits hysteresis, any increase/decrease in participation brought
about these cyclical effects are incorporated into all future levels of
labor participation. Furthermore, business cycles would have im-
portant effects on the participation, by impacting on the future tra-

jectory of the Spanish unemployment rate.

The rest of this chapter has the following structure. The next section
discusses theory and empirical evidence about the dynamics of labor
participation over the business cycle including the existence of hys-
teresis. The third section describes the data and the estimation meth-
odology. The final section concludes and reports some avenues for

future research.

5.2. Previous literature

To look for hysteresis processes, that is the fact that transitory
shocks become permanents has been a well-explored hypothesis,
both from a theoretical and empirical perspective, in different fields
of research such as the search of hysteresis in the unemployment
time series. This body of literature started with the seminal work of
Blanchard y Summers (1986, 1988), has been applied to a broad
range of fields such as the entrepreneurship (Congregado, Golpe and

Parker, 2012), in Energy Economics (see Golpe, Congregado y
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Carmona, 2012), or tourism economics (Mérida, Golpe and Carmo-
na, 2015) among oherts, in an essay to check if cyclical shocks re-

verts in permanents or not.

In any case, there is no doubt in that it is the analysis of hysteresis in
unemployment has been the most explored topic, given the interest
of detecting whether raises in unemployment during recessions show
resilience of where conversely, its effects are merely transitory tend-
ing to disappear in the long-term. In sum, the empirical analysis of
hysteresis is equivalent to knowing if in a time series any cyclical
shocks become part of the natural component —i.e. of the trend com-

ponent—.

In Labour Economics, the analysis of the hysteresis in unemploy-
ment has been the most intensively explore done, in both theoretical
and empirical perspectives.] However, a relative scarce literature
on self-employment and labor force participation (Fuchs and Weber,

2013) can also be found.

In general and independently of the existence of differences in
methodologies, scopes and results, there is a certain consensus on
the existence of a strong dependence of the non rejection of this hy-

pothesis in labor markets with high employment protection legisla-

' The way to look for hysteresis has been a controversial matter. For a detailed
discussion of this questions see the works of Jaeger & Parkinson (1994), Pérez &
di Sanzo (2012) or Congregado, Golpe & Parker, (2012), among others.
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tion (Bassanini and Duval, 2009; Nickell et al., 2005, Blanchard and
Wolfers, 2000).

In any case economists has also analysed the hysteresis phenomenon
in other fields of labor economics. For instance the analysis of per-
sistence in entrepreneurship/self-employment —see Congregado,
Parker & Golpe, 2012, for the US and Spain or Parker, Congregado
y Golpe, 2011, for 23 OECD countries, or Millan, Congregado &
Romén (2014) for the EU-15- or the labor force participation rate
(Fuchs & Weber, 2013).

However, the evolution of the labor force participation rate over the
business cycles is a hot policy issue, especially in economies where
unemployment rates have experienced exponential growths as a re-
sult of the fall in the economic activity. In these cases the dynamic
of the unemployment rates has not been only the result of the em-
ployment destruction but also the parallel phenomena of added
worker effects in the labor force participation, since a number of
secondary workers such as youth and females decided to enter in the
active population. (see, Congregado, Golpe, van Stel, 2010; Con-
gregado, Carmona, Golpe, van Stel, 2012, as examples of this kind

of literature).

In this sense, knowing if the positive shocks showed by the LFPR

during the last crisis are permanent or transitory is a very important
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question not only for forecasts future unemployment rates trends but
also for understanding if these negative shocks will show a mean re-
version —mitigating the unemployment problem— or whether con-
versely they will show persistence causing that the employment in-
tensity of growth, in terms of reduction in the unemployment rate
becomes low. If this were the case, the new employment intensity of
growth must be higher or the intensity of growth or experience im-
pressive growth rates in order to achieve some targets in the unem-
ployment rates. This question is crucial in countries like Spain char-
acterised by high unemployment rates and a relative persistence. The

empirical analysis of this relationship is the goal of this chapter.

As we mentioned before, the issue of labour force participation hys-
teresis has received limited attention with regard to other types of is-
sues, although the long-term effects of some shocks to labor partici-
pation rates could potentially be large. For instance, LFPR have
changed markedly over decades due to structural changes —
irreversible— in the decisions of participation by females, compulso-
ry education or changes in the retirement decision of older workers.
All these changes result in new long-term trends consistent with the
idea of persistence. By using this argument, one could argue that
there is the possibility that adverse/favorable macroeconomic shocks
may turn temporary participation declines/rises into persistent. Con-
versely, one can also argue, that recessions have scarring effects on

the job prospects (and wages) for the cohorts that enter the labour
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market in such periods (see Raaum and Roed, 2006), that is the issue
of whether crises have persistent effects on the participation of the

overall labour force or of particular gender/age groups.

Based on individual survey data, Coile and Levine (2007, 2009) Von
Wachter (2007) or Hallberg (2008), Tatsiramos (2010) find that re-
tirement decisions respond to economic conditions — a result sup-
ported by— and that this cyclical sensitivity is amplified by available
public retirement provisions. A number of case studies have also
documented durable participation declines in the aftermath of past

recessions (see, e.g. Nickell and Van Ours, 2000, Fortin and Fortin,

1999).

5.3. Data and Methodology

5.3.1. Data

Let us define the employment rate (et) as the employment to popula-
tion (aged 16+) ratio, the unemployment rate (ut) as the unemploy-
ment to population (aged 16+) ratio, while the labour participation
rate (pt) consists of the economically active population as a percent-

age of the population (age +16). The relation between the rates de-
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fined above is given by the two following identities: € +U =Pt and

U, =pt_et‘

Our empirical analysis uses quarterly data on seasonally adjusted
quarterly observations drawn from the Labor Force Survey (EPA,
Spanish National Statistics Institute). The sample starts in 1976(11I)
and conclude in 2015(1I).

5.3.2. Econometric Methodology

Several studies equate hysteresis in a time series with a unit root

process.2 Others argue that hysteresis arises when changes to the

C
cyclical component of a time series,” | induce permanent changes

N
in the “natural rate” of the series, Pt This is different to a unit root
process. To comprehend the different estimation strategies these ap-
proaches call for, decompose the series pt into the sum of its two

(unobservable) components: the non-stationary natural rate compo-
N C
nent,”r , and the stationary cyclical component,p L

p,=p+p; (1)

2 See Blanchard and Summers (1986). Layard et al. (1991) popularized the
term “pure” hysteresis for describing the presence of a unit root in time se-
ries.
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Now define the natural rate component as a random walk plus a term

capturing a possible hysteresis effect:
Pl =pli+Bpi+e (2)

where the £ coefficient measures, in percentage points, how much
the natural rate increases if the economy experiences a cyclical labor
force participation rate increase of 1 percent. Evidently a unit root in
the participation rate pt is a necessary but not sufficient condition for

the existence of hysteresis since a unit root could be generated by an

N
accumulation of shocks to the natural rate P* while at the same time

B =0 (Reged, 1997). In contrast, there is hysteresis if § > 0.

The specification of the model is completed by writing the
cyclical component of the participation rate as a stationary second-

order autoregressive process:
C C C C
pr = (plpr—l + (pzpz-z + aAur—l + gt (3)

alu,

augmented with a term, , which relates cyclical self-

employment to lagged output growth, where g lagged real un-
employment rate. This enables the relationship between the business

cycle and labor force participation to be analyzed. The random

N C
shocks € and ¢ are assumed to be mean-zero draws from the
normal distribution with variance-covariance matrix ; the state-

space form of the model can be written as
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P ()
p=(1 1 0] B
pzc-l
5
P’ 1 g o\ Y 0 g’ )
o=l 0 @ @ || Pl |+ @ |Au+| g
pil 0 1 0 pzc-z 0 0
o, 0 0 (6)
Q=0 o}
0 0 0

To summarize, hysteresis is inferred if the coefficient S is sig-
nificantly different from zero, whereas pro- or anti-cyclical vari-
ation is inferred depending on whether the coefficient « is posi-
tive or negative, respectively. The coefficients of the model (4) -

(6) are estimated by maximum likelihood using a Kalman filter.

A non-linear version of this model (4) through (6) can also be esti-
mated, to take account of the possibility that participation rates re-

spond asymmetrically to the business cycle.

When we talk about “positive” or “negative” shocks, we do so rela-
tive to some threshold level of unemployment growth, T (where T is

not necessarily zero). To explore whether asymmetries exist, we es-
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timate a non-linear version of the unobserved components model.
Specifically, we replace the state-space equation (5) with the

Threshold Auto Regressive (TAR) specification

o 1 g o\ ph )
pr|=| 0 o @ || P |+
pzc-l 0 1 0 prc-z
0 0 g’
+ a" |I'Au +| o |LAu, +| &
0 0 0

+

where L and 1, are the Heaviside indicator functions such that:

I {1 if Au_ =t

t

0if Au, <7
I Lif Au,_, <t
“0if Au_ =T

This model can be estimated via maximum likelihood using the
Kalman filter, where o+ and o— are among the parameters to be es-
timated, and T is obtained by grid search to minimize the residual
sum of squares of the autoregressions. In this context a test for
asymmetry becomes a test for linearity, i.e. a test for a single regime

against the alternative of two regimes. The null hypothesis we are

. + _ -
interested in is Hy:a' =a .

5.4. Results



126  Enrique Ferradas

The results obtained in this paper can be divided in three main sec-
tions. Firstly, the necessary condition for persistence is assessed by
means of unit root tests. The second part of the results derives from
the application of the unobserved components model proposed by
Jaeger and Parkinson (1990, 1994). Lastly the potential asymmetry
is tested through the nonlinear version of the aforementioned model

as has been explained.

5.4.1. Unit root tests

To begin with the empirical procedure we shall start by testing for
the existence of a unit root in the tourism series as a necessary con-
dition for the presence of persistence. In order to conduct this task
we make use of the approaches developed by Phillips and Perron
(1988) and Ng and Perron (2001).

Table 1 contains the results obtained from both the Phillips-Perron
(PP) test and the Ng-Perron test, which consists of four different test
statistics based on the GLS detrended data and a modified Akaike
Information Criteria to select the lag length for the regression. Just
like in the PP test, the null hypothesis of a unit root in the series is
tested against the alternative of stationarity. As can be observed,
both approaches suggest that the null hypothesis of non-stationarity
can be rejected, which leads to consider the presence of a unit root in

the series of unemployment rates (total, males and females).

Table 1: Ng-Perron and Phillips-Perron unit root tests for unemployment
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rate
Variable Parameter I(2) vs. I(1) vs.
1(1) 1(0)
Mz -21.337  -6.667***
Ne- MZ™ 3214 -2.082%%
A7 OpGLS
Unemployment rate Perron MS. 0.151 0.240%*
MPT 1.334 10.531%*
PP statistic -8.673 -1.984
PP test Prob. 0.000 0.605
Mz -18.216  -9.959***
Ng- MZ% 2905 -2.229%%
Males Unemployment  Perron MSBS 0.160 0.224%%
rate _
MPT 1.755 9.164%%*
PP test PP statistic -4.146 -1.878
Prob. 0.000 0.661
Mz -17.628  -3.775%*
Ng- MZ% 2963 -1.365%**
Females Unemploy- Perron M SBC-S 0.168 0.362%+*
ment rate J—
MPT 1.424 24.009%%
PP statistic -6.441 -2.053
PP test Prob. 0.000 0.567
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Criti-
cal
val-

1(2) vs. I(1)

Ng-Perron test

PP
test

I(1) vs. I(0)

Ng-Perron test

PP
test

ues MZ;,;LS MZZGLS MSB GLS MPTGLS %(,L MZ,‘GLS MZlGLS MSB GLS MPTGLS %Q
1% 13.80 ) 0.174 1.780 3.4 23.80 ) 0.143 4.030 4.0
0 2.580 80 0 3.420 28

5% : N 0.233 3.170 2.8 17.30 N 0.168 5.480 3.4
8.100 1.980 3 0 2910 41

10% 0.275 4.450 2.5 14.20 0.185 6.670 3.1

5.700

1.620

78

0

2.620

47

Notes: The critical values for the Ng-Perron test are tabulated in Ng & Pe-

kokk

**  Rejects null hypothesis at 5% significance level.
* Rejects null hypothesis at 10% significance level.

5.4.2. Linear unobserved component model

rron (2001). The MAIC information criteria is used to select the auto-
regressive truncation lag, k, as proposed in Perron and Ng (1996)
Rejects null hypothesis at 1% significance level.

The results from the application of the Jaeger and Parkinson (1990,

1994) procedure are reflected on Table 2. The lack of significance of

the parameter B indicates that the hypothesis of hysteresis cannot

be confirmed -in a linear way-. Plus, the parameter d | which can be

interpreted as an indicator of the invariance hypothesis, is also non-

significant.

Hence, it seems appropriate to check the nonlinear version of this

model in order to assess the potential existence of persistence in the

unemployment rate -and also to evaluate the invariance hypothesis-

under an asymmetric behaviour.

Table 2. Linear unobserved component model
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Total Males Females

Natural rate equation

§ 0.065%** 0.032%** 0.823
(0.033) (0.010) (0.831)
Oy 0.218%*** 0.020%*** 0.025%**
(0.072) (0.004) (0.005)
Cyclical rate equation
¢, 1.796%%** 1.851*** 1.393%**
(0.066) (0.050) (0.276)
®, -0.807%** -0.857*** -0.485**
(0.060) (0.047) (0.192)
Oc 0.305%** 0.022%*** 0.012*
(0.057) (0.003) (0.006)
Identification equation
a 0.340%** -0.031 0.473%**
(0.129) (0.099) (0.090)
o} -0.015 -0.316*** 1.785
0.011) (0.090) (4.531)
op 0.370%** 0.269*** 0.810%***
(0.063) (0.035) (0.134)

Notes: Standard errors in parentheses.
wkx k% * Rejects null hypothesis at 1,5 and 10% significance level
respectively

5.4.3. Nonlinear version
Since the application of the linear unobserved components model
has not provided satisfactory results, we shall proceed to assess the
hypothesis of persistence while relaxing the symmetric assumption
of the model above. The process of identifying whether there is an

asymmetric behaviour in the number of nights spent can be ap-

proached by finding a potential threshold such that Hy:p"=p _;

i.e. there exist two different regimes separated by that threshold. The
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bootstrap technique explained in Pérez and Di Sanzo (2011) has
been applied to obtain the p-value for that contrast. Since p-
value= 0.000, the null hypothesis can be rejected at a 1% level thus
implying the existence of two different regimes in the behaviour of
the variable (total, men and women).

Table 3 shows the results obtained from the nonlinear estimation.
The persistence parameter in the total sample is significant at the
5% level for the first regime and at the 1% level for the second one,
the former being lower than the latter. This implies that the hypothe-
sis of persistence cannot be rejected when considering an asymmet-
ric behaviour. The unemployment invariance hypothesis is con-
firmed for the aggregate labour forcé participation rate and for

females. For males, the discouraged worker effect is confirmed.

Table 3 Nonlinear unobserved component model

Total Males Females

Natural rate equation

B+ 0.127* 0.059** 0.525%**
(0.037) (0.031) (0.123)

B 0.017 0.051 0.361***
(0.031) (0.069) (0.099)

Oy 0.096*** 0.126%** 0.000
(0.020) (0.037) (0.001)
Cyclical rate equation

) 1.656%** 1.698*** 0.927***
(0.140) (0.108) (0.136)

?, -0.686*** -0.727%** -0.215%**
(0.116) (0.091) (0.063)

Oc 0.043 0.045 0.084***

(0.029) (0.033) (0.019)
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Identification equation

a 0.192* -0.074 0.488%**
(0.115) (0.095) (0.098)

5 -0.452 -0.447% -0.201
(0.330) (0.187) (0.333)
oy 0.344%% 0.260%** 0.815%**
(0.071) (0.038) (0.143)

Threshold 0.027 -0.031 -0.003

% of observa- 43.8 56.2 68.6 31.4 58.8 41.2

tions

Delay lag 3 3 2

Notes: Standard errors in parentheses.
wkx % % denote significance at 1,5 and 10% level respectively

5.5. Conclusions

This paper estimated unobserved components models for the Span-
ish labor force participation rate, by means of a definition of hyste-
resis based on the assumed interdependent evolution of its two un-
observed components: a non-stationary natural rate and a stationary
cyclical component, thereby distinguishing hysteresis from natural
rate shocks. The results provide robust evidence of hysteresis for the
aggregate and for males but not for females, in the linear version.
Attending to the cyclical effects our linear unobserved component
model also provide evidence of a discouraged effect among males
and invariance in the total and females labour force participation

rates.
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However, when the nonlinear model is considered, then we provide
evidence of hysteresis not only for males and total but also for fe-

males, although in the positive regime for males and for the total.

The evidence on the discouraged and invariance hypotheses in this

nonlinear model confirms the results obtained in the linear one.

In sum, it seems that economic and/or policy shocks on unemploy-
ment in Spain have permanent effects on labor force participation
rates at least in some regimes

In addition our results also shed new light on the issue of business

cycle effects on labor force participation rate.

Further research is needed to determine whether it is different insti-
tutional conditions which explain the diverse findings in previous
literature. Future work might fruitfully apply the methodology used

in this article to a broader range of countries.
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Table 1

Unit Root Tests

Table 1: Ng-Perron and Phillips-Perron unit root tests for unemployment rate

I(1) vs. 1(0)

PP Ng-Perron
Variable Test )7 SLS M Z[GLS MSBS  MPTCS Lags
Unemployment
rate
Total -1.984 -8.668 -2.082 0.240 10513 2
Male -1.878 -9.959 -2.229 0.224 9.164 4
Female -2.053 -3.775 -1.365 0.361 24.009 2
Participacion
rate
Total -2.884 -3.997 -1.386 0.347 22.470 9
Male -2.225 -4.888 -1.525 0.312 18.441 7
Female -
3 179% -2.104 -1.002 0476 41973 4
Notes:

The critical values for the Ng-Perron test are tabulated in Ng & Perron (2001). The MAIC
information criteria is used to select the autoregressive truncation lag, k, as proposed in Pe-
rron and Ng (1996)

*H%k k% and * denote significance at 1%, 5% and 10% level respectively

I(2) vs. I(1)

PP Ng-Perron
— — A SODGLS ag GLS 1,
Variable Test GLS GLS MS. MPT g
MZ%S  MZ :
Unemploy-
ment rate
Total - -
-4.279%%x D] 337k% 3 D]4%% 0.15] %% 1.334%%* 1
% *
Male - -
-4.146%**  18.216%* 2 .905%* 0.159%:*3 1.755%:%* 1
% *
Female - -
-6.441%*x  17.682%* 2 963%* 0.168%*:** 1.424%3%* 4
% *
Participacion
rate
Total -8.673%%* -0.607 -0.387 0.637 23410 8
Male -

10.433%* -0.833 -0.625 0.749 27.929 9

*
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Female -8.976%%* -0.789 -0418 0.529 17.600 8

Notes:
The critical values for the Ng-Perron test are tabulated in Ng & Perron (2001). The MAIC

information criteria is used to select the autoregressive truncation lag, k, as proposed in Pe-

rron and Ng (1996)
wHx 8%k and * denote significance at 1%, 5% and 10% level respectively
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Conclusions

The Spanish unemployment rate stood at 21.18 percent in the third
quarter of 2015, almost five percentage points lower than three years
earlier although almost 12 percentage points higher than at the end
of 2008. It seems that behind this favorable evolution is not only the
result of the entry of the Spanish economy in a new recovery phase
but also the effect of the labor force participation rate development.
In particular the labor force participation rate is now falling, i.e. it is
showing an opposite evolution with regard to the crisis, when the
exponential growth of Spanish unemployment was the result of two
vectors: an increased supply of labor, reflected by higher labor force

participation rates.

In this article we revisited how participation rates are affected by
business cycle fluctuations, while accounting for different sources of
asymmetries.

In particular, we explored the potential existence of asymmetries in-
to two directions by age groups and checking whether the relation-
ship is time varying. By using Spanish quarterly data over the period

1976-2015, results point to the existence of nonlinear relationships
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between unemployment and labor force participation for different

age groups.

In particular, we provide evidence for a nonlinear discouraged
worker effect for the oldest and middle-aged groups, while an added
worker effect is found for youth when the unemployment rate is be-

low a threshold.

This article studied the long-run relationship between unemploy-
ment and labor force participation rate by taking into account possi-
ble different sources of asymmetries: structural breaks and the pos-
sible existence of asymmetries by gender and age groups, using
Spanish data. In the last regime, the current one, our findings sup-

port the discouraged for the aggregate labor force participation rate.

However, the analysis by gender, reports mixed evidence —
discouraged for males and added worker effect for females—. Finally
when we consider the asymmetries by age, the evidence is mixed
again: discouraged for the younger added for the middle age group

and invariance for the older.

This dissertation also tested the Granger causality relationships be-
tween labor force participation (LFPR) and unemployment looking
for asymmetries in several ways: by gender, age and allowing a time

varying relationship.
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When we analyze the Granger causality running from labor force
participation to unemployment that is the role of LFPR as a leading
indicator of the unemployment rate when LFPR show a positive
evolution leads increases in the unemployment rates for both the ag-
gregate and the group of the older. Conversely, this same shock
leads unemployment rates reductions for males, females and for in-
dividuals belonging to the middle age group. Finally the predictive
power of the fall in the participation rate on the unemployment rate
is weak for leading unemployment reduction (only for the younger),
while negative shocks on the LFPR causes positive impacts on the
unemployment rates for males, younger and older. In crisis, if
Granger causality runs from unemployment to LFPR, and this effect
is negative, this is also evidence for the discouraged effect. This ef-
fect is found only for males and younger when time asymmetries are
considered. When the Granger causality runs from unemployment to
LFPR and the relationship is positive, this would be evidence for the

added worker effect, it can be only considered in for the older.

In sum, our results seem to support the existence of both the dis-
couragement and the added worker effect and a reverse causality
running from participation to unemployment, but these causality re-
lationships are different by gender, for different age groups and time
varying, i.e. different in expansions and recessions. One implication
for practitioners, forecasters and policy-makers is that they should

bear in mind the complexity of the relationship between the labor
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participation and unemployment in order to evaluate and/or forecast-
ing the effects of shocks in these two variables. In this sense fluctua-
tions in labor force participation can alleviate or stress unemploy-

ment problems, as recent data show.

Finally this dissertation discuss about the potential hysteresis in
LFPR, based on the assumed interdependent evolution of its two un-
observed components: a non-stationary natural rate and a stationary
cyclical component, thereby distinguishing hysteresis from natural
rate shocks. The results provide robust evidence of hysteresis for the
aggregate and for males but not for females, in the linear version.
Attending to the cyclical effects our linear unobserved component
model also provide evidence of a discouraged effect among males
and invariance in the total and females labor force participation

rates.

However, when the nonlinear model is considered, then we provide
evidence of hysteresis not only for males and total but also for fe-
males, although in the positive regime for males and for the total.
The evidence on the discouraged and invariance hypotheses in this

nonlinear model confirms the results obtained in the linear one.

In sum, it seems that economic and/or policy shocks on unemploy-
ment in Spain have permanent effects on labor force participation

rates at least in some regimes.
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Further research is needed to determine whether it is different insti-
tutional conditions, which explain the diverse findings in previous
literature. Future work might fruitfully apply the methodology used

in this article to a broader range of countries.






Resumen en ingles






Summarise

This thesis consists of four self-contained essays structured as fol-

lows. It mainly consists of two parts leaving aside this introduction.

Part II includes chapters 2 to 4, three chapters devoted to provide
new empirical findings about the cyclical relationship between un-
employment and labor force participation. Chapter 2 looks for linear
and non-linear relationships between unemployment and labor force
participation rate in Spain and the US, using quarterly data from
1976:3 to 2015:2. In this chapter we revisit how participation rates
are affected by business cycle fluctuations, while accounting for dif-
ferent sources of asymmetries. In particular, we explore the potential
existence of asymmetries into two directions by age groups and
checking whether the relationship is time varying. By using Spanish
quarterly data over the period 1976-2015, results point to the exist-

ence of nonlinear relationships between unemployment and labor



148  Enrique Ferradas

force participation for different age groups. In particular, we provide
evidence for a nonlinear discouraged worker effect for the oldest and
middle-aged groups, while an added worker effect is found for youth

when the unemployment rate is below a threshold.

Chapter 3 examines studies the long-run relationship between un-
employment and labour force participation rate, from an alternative
way, by taking into account possible different sources of asymme-
tries: structural breaks and the possible existence of asymmetries by
gender and age groups, using Spanish data. In the last regime, the
current one, our findings support the discouraged for the aggregate
labour force participation rate. However, the analysis by gender re-
ports mixed evidence —discouraged for males and added worker ef-
fect for females—. Finally when we consider the asymmetries by age,
the evidence is mixed again: discouraged for the younger added for

the middle age group and invariance for the older.

Chapter 4, re-examines the relationship between the labor
force participation rate and the unemployment rate for Spain, look-
ing for Granger causality relationships. The novelty of this study is
to explore asymmetries in several ways: by gender, by age and al-
lowing time dependence by using the new tests recently proposed by
Hatemi-J (2012). This analysis completes the previous ones, carried
out in this dissertation, in order to provide a comprehensive view of

the exact nature of this relationship.
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The article finds that there is either bidirectional long-run Granger
causality running from labor force participation to the unemploy-
ment rate for the aggregate and for gender and age groups, except
for females and for the middle age group. However if time-
asymmetries are also considered, different causal relationships pre-

vail for different groups and for every regime.

Finally, the contribution of the Part I1I, deals with the long term.

Chapter 5 estimates an unobserved components model to explore
the existence of hysteresis in labour participation. In particular, this
approach should allow disentangle the effect of unemployment evo-
lution in different business cycle phases on labour force participa-
tion —the cyclical effects summarised in the literature in discouraged
and added worker effects— and the permanent part, the part that ex-
hibits resilience and it is incorporated to the natural component of
the participation rate. In addition, and by using an extended version
of this model —including non-linearities— we also check the potential
existence of different estimates of this relationship in different peri-

ods —in expansions and recessions—.

By using this approach, the participation effect of changes in the
unemployment rate is analysed. The analysis allows to look not only

for cyclical effects —i.e. testing added, discouraged or invariance
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worker effect— but also for hysteresis.

In sum we use an alternative framework for exploring the dynam-
ic effects of downturns and upturns on labour force participation
both in aggregate and by gender, that is the greater/lesser respon-
siveness labour force participation to downturns/upturns and wheth-

er this shocks show persistence.

The empirical analysis of the labour force participation rate is a
hot policy issue at the time of writing, specially in countries like
Spain, where not only the deep depression of the economic activity
but also the existence of a strong added worker effect —empirical
findings of Congregado et al (2014) pointed to this direction among
females— are behind the exponential growth experienced by the
Spanish unemployment rate. Now, where Spanish economy shows
symptoms of recovery and the unemployment rate is starting to fall,
the bad news is that it is not the consequence of higher employment
but the consequence of a fall in the participation rate —discouraged
effect seems to be dominating now the net effect and no hysteresis

seems to be present—.

Our results provide robust evidence of hysteresis for the aggregate
and for males but not for females, in the linear version. Attending to
the cyclical effects our linear unobserved component model also

provide evidence of a discouraged effect among males and invari-
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ance in the total and females labor force participation rates. Howev-
er, when the nonlinear model is considered, then we provide evi-
dence of hysteresis not only for males and total but also for females,
although in the positive regime for males and for the total. The evi-
dence on the discouraged and invariance hypotheses in this nonline-

ar model confirms the results obtained in the linear one.

The study concludes with a final chapter, containing some con-

cluding remarks and the future research agenda.
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Resumen

Esta tesis se compone de cuatro ensayos auto-contenidos dedicados
al analisis de la relacion entre el autoempleo y la tasa de participa-

cidn estructurados como sigue.

La primera parte incluye los capitulos 2 a 4, tres capitulos dedicados
a proporcionar nueva evidencia empirica sobre la relacion ciclica en-
tre el desempleo y la tasa de participacion laboral. El capitulo 2 bus-
ca relaciones lineales y no lineales entre el desempleo y la tasa de
participacion en Espafia haciendo uso de datos trimestrales desde
1976:3 a 2015:2. En particular se reconsidera el como estan afecta-
das la tasas de participacion laboral por la evolucion del desempleo
cuando se tienen en cuenta diferentes fuentes de asimetria. En con-
creto se exploran varias Fuentes de asimetria: por grupos de edad y
en términos de si la relacion es diferente en diferentes momentos de

tiempo.
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Utilizando datos de la economia espafiola, los resultados apuntan a
la existencia de una relacion no lineal entre el desempleo y la tasa de
participacion para diferentes grupos de edad. En concreto lo resulta-
dos avalan un efecto desdnimo para los grupos de edad intermedia y
superior mientras que evidencia de efecto trabajador afiadido es en-
contrada para jévenes, cunado la tasas de desempleo no alcanza un

determinado umbral.

El capitulo 3 examina la relacién desde una perspectiva ligeramente
distinta, desde el largo plazo, tendiendo en cuneta si existen asime-
trias provocadas no sélo por estas diferencias de edad y género sino
también por la existencia de cambios estructurales. En el ultimo ré-
gimen, el actual, los hallazgos avalan el efecto desanimo para la tasa
de participacion agregada y efectos mixtos para ambos sexos —
desanimo para hombres y trabajador afiadido para las mujeres. Las

asimetrias por edad también son avaladas por nuestro resultados.

El capitulo 4 reconsidera la relacion para completar el analisis bus-
cando relaciones de causalidad a la Granger. La novedad del analisis
proviene de la exploracion de estos test de causalidad en presencia
de asimetrias: género, edad y no linealidad. Haciendo uso de los
nuevos test propuestos por Hatemi-J (2012).

El analisis completa a los anteriores en aras a ofrecer una vision
completa de la naturaleza exacta de la relacion. Encontramos evi-

dencia de una relacion de causalidad unidireccional desde la partici-
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pacion al desempleo para el agregado y por género y grupos de
edad, excepto para las mujeres y el grupo de individuos de edad in-
termedia. Sin embargo, al considerar simetrias temporales los resul-
tados son mixtos dependiendo de la asimetrias considerada y del ré-
gimen o periodo objeto de analisis.

Finalmente, la segunda parte se dedica al andlisis de los efectos en el
largo plazo, y en particular si los shocks transitorios se convierten o

no €n permanentes .

El capitulo 5 estima un modelo de componentes inobservables pa-
ra explorar la existencia de histéresis en la participacion laboral. En
particular, esta aproximacion permite descomponer el efecto de la
evoluciéon del desempleo en las diferentes fases ciclicas sobre el
componente ciclico de la participacion laboral y sobre el componen-

te tendencial.

Utilizando esta aproximacion, exploramos los efectos dindmicos
del desempleo en la participacion laboral en el corto y en el largo
plazo. Los resultados proporcionan evidencia robusta de histéresis
para el agregado y para los hombres pero no para las mujeres en la
version lineal. En el modelo no lineal existe histéresis para hombres

y mujeres.
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