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1. Introduction

Tax morale is usually defined as the intrinsic wetion to pay taxes, a moral
obligation to pay taxes, a belief in contributirgy gociety by paying taxe&see e.g.
Torgler, 2007; Torgler and Schneider, 2007). Thecept of tax morale was introduced
in the tax compliance literature to resolve the compliance puzzlee. to explain the
high degree of tax compliance in presence, in nuntries, of a very low deterrence
level (Torgler, 2007; Slemrod, 2007). Indeed, tiadal modelsa la Allingham &
Sandmo (for an overview see Sandmo, 2005), baslgdoarrisk aversion, monitoring
probability and expected penalty, predict far tiikel compliance and far too much tax
evasion (Feld and Frey, 2002).

Tax morale, unlike tax evasion, does not measudévigual behaviour but
rather individualattitude Hence, a high tax morale does not necessarihglaite into a
high level of tax compliance. However, empiricaldies show the existence of a strong
negative correlation between the level of tax nerahd the extent of tax evasion
(Torgler, 2005, for Latin America; Alm and Torgle€2006, for the U.S. and Europe;
Alm, Martinez-Vazque and Torgler, 2006, for sevdrahsition countries; and Barone
and Mocetti, 2009, for Italy). Furthermore, theseevidence of a causal link of tax
morale on tax evasion (Halla, 2010).

This theoretical paper incorporates tax morale angearch and matching model
of equilibrium unemployment (Pissarides, 2000) vathirregular or shadow sector. Tax
morale is modelled as anternalized social nornfor tax compliance (Elster, 1989), or
against tax evasion, which renders evasion coBtykinger, 1995; Kolm and Larsen,
2002; Traxler, 2010). Hence, tax evasion involvesi@al cost, in the sense that an
individual feels a sense of guilt or remorse fovidéng from the social norm, or for
defecting from others’ expectations, because séee rfot been a “good member of
society” (Traxler, 2010; Kolm and Larsen, 2002).wéwer, the more people evade
taxes, the less attractive it is to follow the sboiorm.

In this model, the moral cost of tax evasion isategly related to the fraction
of entrepreneurs that evades taxes, and that forensregular sector. Precisely, if the
relationship is non-linear, multiple equilibria magmerge, thus accounting for
differences in-between regions and countries indilze of the irregular sector. The

“good” equilibrium is in fact characterised, witespect to the “bad” one, by a smaller

! Since the publication of Allingham and Sandmo’872) economic model of income tax evasion, a
huge number of studies have tried to find empirggbport for the deterrent effect of audits anedin
The evidence, however, is weak and unstable (fevi@w see Kirchleet al, 2008).
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irregular sector and a stronger tax morale. Theegethis model can account for the two
main shortcomings of the standard tax evasion madel Allingham and Sandmo’s
(1972) model, thus explaining both the high degrfemax compliance in many countries
where the level of deterrence is too low (TorgR807) and the huge differences in tax
compliance between countries or regions despitsdhge tax and punishment policies,
the so-called “Palermo-Milano puzzle” (Rothstei@0Q).

The contribution of this paper is twofold. Firdt,introduces tax morale into a
matching model of equilibrium unemploymewith on-the-job search, extended to both
the irregular sector and entrepreneurship. Seabfauses on labour demand side but
works with an *“equilibrium unemployment” model, thucapturing both the
entrepreneurial choice and the labour market tdtiéavolved by the repression of
irregular activity (irregular employment versus mpoyment)®> Following the idea
that both economic incentives and social normsedimdividual behaviour, moral costs
and search externalities clash in the entrepresewtoice. Therefore, when an
entrepreneur chooses the sector in which to cexafoyment, s/he takes into account
the moral cost as well as the start-up costs,akation, the monitoring probability and
the expected penalty. In turn, the vacancies aeatffects the probability of finding a
job in both sectors.

The rest of this paper is organized as followstise2 presents the matching
framework used in the analysis, while section 3eets the model to include the

endogenous moral cost; finally, section 4 conclutiesvork.

2. The model

2.1  The matching framework and workers’ search

The economy consists of a continuum of infiniteled individuals in the unit
interval. Each individual can be either a workeraor entrepreneur. Individuals are
identical in all respects except for their entregnarial ability x, so that an individual
can be an entrepreneur onlyxf> 0, while if x =0 s/he can be a worker. We assume
that an exogenous fraction of the population are endowed with positiyevhile the
complementary fractioh— « are not, withl—-« > « .

Entrepreneurs can either operate regularly or ulegty, i.e. against the tax

regulations (evading taxes). Since the irregulaéivities are detected and repressed by

2 Kolm and Larsen (2002) introduce tax morale intanatching model with irregular activities but
without on-the-job search and entrepreneurial @oitraditional models of labour market focus on
labour demand, whereas it is well-known that maighmodels focus on labour supply.
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the government, and hence for the same wage flevirthgular wage is discounted at a
higher rate, all workers prefer to work in the regusector. Therefore, workers
employed in irregular jobs try to move into theuteg ones’

The matching frictions on the official side of ttadour market are captured by a

popular constant returns to scaltRS matching function (Pissarides, 2000; Petrongolo

and Pissarides, 2001jn, =mfv, ,u+n}=0= Zf , Where @ is the labour market
u+ng

tightness, v, is the number of vacancies supplied by regulamdiru is the
unemployment rate, ang is the irregular or shadow employment rate, he.measure
of employed job-seekers. The subscniiﬁt{r,s} denotes the sector, where regular
ands = shadow

A crucial and novel assumption related to the wawkepreferences is
introduced: only the unemployed workers who failfitad a job in the official sector
search in the irregular one. Hence, this implieg thatching initially takes place for
official jobs and then for irregular joBsTherefore, the share of job-seekers in the
irregular sector is equal to = u[[&— g(B) dt], since during a short interval of tinak
the unemployed worker fails to find a job in thefi@él sector with probability

1-g(8)dt. The instantaneous probability of finding an déicjob, 9(6), has the
following standard properties:g'(6) >0, g"(6)<0, and lim, ., g(6)=0(w).

Furthermore, we assume frictionless matching fegular jobs, i.e. that there is a spot-
market for irregular job3. The number of irregular matches is thus given by

m, =min{{,v.}, wherev, is the number of irregular vacancies.

As stated above, job search takes place in twoesdgl steps: at first, all
unemployed workers search in the official sectad afterwards (in the case of failure)

they search in the irregular one. Hence, the vafisarching for a joll) is given by:

% Time is continuous, and individuals are risk nautind infinitely lived. We neglect possibilitie$ o
moonlighting, so workers can perform only one attiat a time.

* The presence of this “search path” followed byuslemployed workers is a novelty in the matching
literature with respect to the standard assumptidérectedsearch andgandomsearch.

® There are several other recent papers that deamstider search frictions in the shadow sectoro#en
(2008) assumes that the irregular sector is péyfeompetitive; Satchi and Temple (2006) only cdesi
the possibility of self-employment in the irregusactor, modelled as staging post for salaried wotke
official one; in Albrechtet al (2009) opportunities in the irregular sector \@rio the unemployed
workers at an exogenous rate. Finally, althoughgurtarity is not specifically addressed, Dullextkal
(2006) assume frictionless matching for low-skillgths and matching frictions for high-skilled jobs.
Nevertheless, for middle-income countries, at leasttching frictions in the official sector can jheb
explain the existence of a sizeable irregular segtmvided either that workers receive a relagivarge
share of the match surplus, or that recruitmentscar® significant (Satchi and Temple, 2006).
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U =k +g(6) (W, ~U]+[1- g(8)] 1y [[w, -U]
wherer is the discount ratek is the exogenous search cost which reflects thecke
effort (implicitly assumed) of unemployed workeysz min{ﬁ,vs}/ﬁ is the probability

of finding an irregular job, and is the value for being employéd:

W, =w, +0U-W] W, =w, +(0+ p) U W]+ g(6) T, W]

where w; is the wage ratep is the exogenous job destruction rate; gmdis the
exogenous probability of a firm being discoveredd(aestroyed) as irregular. As in
Pissarides (2000), it is implicitly assumed thatptayed job-seekers and unemployed
workers search with the same intensity, and thet #re equally good at finding official
jobs. Hence, official jobs arrive to each job-seeMehe same ratg(H).

Finally, given the assumption of matches withoigtions in the irregular sector,
it may emerge the case = u, where all unemployed workers eventually find b jo
their “search path”, i.e. the outflow from the ur@ayment pool is exactly equal to the
unemployment ratéu —u [y(6) dt —u (L — g(8) dt] [ is in fact zero ify =1). However,
since the search frictions in the regular sectarlc@ause a small (large) number of
matches (unemployed), a non-trivial result requitieat U > v, " In this case, the
probability of filling an irregular vacancy is equa 1 and the bargaining power of
workers who search for an irregular job is zero.aA®sult, the irregular wage is equal

to a given minimum wagé, with w, >b=w_.? Therefore, a consistent equilibrium

requires as a necessary condition iWatW, >U .

2.2 Entrepreneurship

In this section, we follow Lisi and Pugno (2010nhtEepreneurs are born with a
specific and positive entrepreneurial abiktyhich is drawn from a known distribution,
F : [Xmin, Xmay — [0,1], and affects the job productivity:
v, =—-c, +q(6)I[J, -V.]; (r+0), =xp-w, -1

® The search “timing” (namely, unemployed workersearesearch in the irregular sector before failing t
find a job in the official one) implies that thedvsteps of the “search path” are independent. Tiseme
positive flow of utility associated with the job eseh value because the search consumes the time
(leisure) and resources of the unemployed workbg @oes not always receive unemployment benefits.

" This condition could remain unsatisfied when unkxyment is very small, i.e. the probability of
finding an official job is very large. But in thisase the underground economy would be a negligible
phenomenon.

8 Wages in “bad” (irregular) jobs do not depend aitsile market conditions. This is a standard featur
of matching models witbn-the-jobsearch, as noted by Pissarides (2000) and BoéGanibaldi (2002).
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v, =[J,-V,], [r +5+9(6)+ p] T, = xpp-b-mc

whereV; is the value of a vacancy; is the value of a filled jolg; is the start-up cosk

is the entrepreneurial abilityp is labour productivity; whiqu(H) refers to the
instantaneous probability of filling a vacancy imetofficial sector, Withq'(9)<0,
q'(6)>0, and lim, ., q(6) =« (0). Note that from the irregular sector stand-point
on-the-job search operates as an increase in sSwulit rate, since it reduces the
average duration of employmehiThe parameter[1(0,1) captures the fact that the

irregular sector generally utilises less efficissthnology; indeed, shadow activities are
often seen almbour intensiveactivities (Busato and Chiarini, 2004).

Formal firms have to pay a lump sum taxwhereas irregular firms do not pay
taxes but sustain a moral costc, which captures the non-pecuniary costs associated
with tax evasion, i.e. theiriternal sanctions associated with emotions likeltgor
remorsé (Traxler, 2010; Elster, 1989.

A successful official match performs a net produtti equal to (xp—r). We
assume that regular wages are givenfiixp—r7), where0< B <1 is the bargaining
power of workers! To ensure that regular production takes place ls@ assume that
(1- B)t{xp-1)>c, . If this did not hold true, there would be no regyjobs, which is a

trivial case.

The cut-off condition, which defines a thresholdeleof entrepreneurial ability,

RO[ X Xnax], SUCh that the marginal entrepreneur is indifiér® operating in the
irregular or regular sector, is the followirgn{repreneurs’ indifference conditipn
V. (x=R)=V,(x=R) (1)
hence,R can be derived in a straightforward manner fgggendix A
o b+mc
o+ Q(e)T -
m o [r+a(6) A(©) )

° Alternatively, one can consider the case whiepe or g(¢) strike, the match is destroyed but the job is
not, that is, the job turns into a vacancy. Thisecaould not change the qualitative results ofathalysis.
191n Kim (2003), the moral cost depends on whethes®n is detected or not. However, this assumption
does not significantly change the results of thalyais.

1 We use the Rubinstein’s solution to a non-cooperdtargaining where it is impossible to searchlevhi
negotiating. This solution, which is used by Mogen (2005), neglects the outside options, and hibiece
effect of labour market tightness on wage. Indesd;laimed by Mortensen himself (2005), the stathdar
specification (see Pissarides, 2000) adds complbxit no further insight.
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o d6)a-p)

(r+3)dr +0(6)]

which ensure the positivity oR (seeAppendix A imply that the intercept o, (x) is

Q(6), and (1+r)dr +5+ p+g(8)]=A(8). The restrictions

more negative than the intercept\af(x), and that the slope af (x) is steeper than the
slope of V,(x) (see figure 1). Consequently, for>R=V, >V,, while for

X< R=V, >V, . This implies the following remark:

Remark 1.Regular jobs are managed by the more able entregunen
This key result is consistent with the standarcuagtion that irregular jobs are low
productivity jobs (see e.g. Boeri and Garibaldi0202006; Kolm and Larsen, 2010).

Given thec.d.f. of x, i.e. F(x), then a fractionF(R) of the entrepreneurs are
irregular, while a complementary fractioh— F(R) include regular entrepreneurs.
Hence, the total number of entrepreneurs (eithstipg a vacancy or producing) in the
irregular sector isc F(R) = n, +v,, while the sharec [[u— F(R)] =n, +v, runs a firm
in the regular sector.

A key property of equation (2), which can be caltb@ R-curve is that
0R /08>0 (for its derivation see th&ppendix A This property captures the effect of
the well-knowsearchor congestionexternalities (see Pissarides, 2000): if the rafio
hiring firms to searching workers increases, thabpbility of rationing is higher for the
average firm. Hence, the more difficult it is tdl fa regular vacancy and more
entrepreneurs enter the irregular sector.

We make use of the fact that matching is pair-wisderive an equation for the
determination off (seeAppendix B:
61(a(6)+9) _ x1[1-F(R)] 3)

g(6)+o (L-«)

This equation sets up another relationship, widpeet to equation (2), betweé&uand

R, and it will be called the&g —curve. A key property of this curve is thaf/dR< :0
intuitively, at higher R there are more irregular entrepreneurs and fewgular
entrepreneurs, so less jobs are created in théaregpctor.

Therefore, equations (2) and (3) can be represdntédde same diagram with

axes[@, R], as in fig. 2, and the following remark holds:

Remark 2.There is a unique couple (ﬁ R) in this two-sector economy.
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The equilibrium values of the two key variablestioé model, i.e. the labour market
tightness and the ability threshold for entrepresea indifferently operating in one of
the two sectors, can thus be obtained. In shom, riodel works as follows:
entrepreneurs create employment in the regularregular sector according to the
threshold level of their entrepreneurial abilityheveas unemployed workers direct their
search towards the vacant jobs according to thartke path”. Hence, after their
creation, the irregular vacancies are (immediatiéligd once the unemployed workers

enter the irregular sector and search for a job.

2.3 Unemployment rate and policy implications

The steady-state equilibrium conditions determinihg employment rates,

and n, are given by:

g(@)[(l—/(—nr):dmr:nr=% (4)
KR, =[5+ p+gle)n, = n, = XLEH ®)

inflow outflow
since (1—K -n, ) =u+n,, and y =v,. Finally, using thesumming-upcondition (or
unemployment identityi.e. 1-x =u+n,_+n,, we obtain the unemployment rate (the

Beveridge curveof this economy:

u=(-x)-LK)el)_ FR)x
[6+9(6)] [0+p+09(6)+]]
_[L-«)io F(R) i«

T o+ 9] [6+p+9(6)+] ©

note thatlim ,__, n, =0, but the steady-state unemployment rate wouldidieeh, since

lim, ,u=[1-«)B]/[6+9g(6)]. This result explains why governments may be

reluctant to repress the irregular sector (Boedi Garibaldi, 2006).

Furthermore, the final effect of labour market tiggss on the unemployment
rate in presence of an irregular sectoa igriori ambiguous, thus leading to a possible
“inverse” Beveridge curve

w60zl e ® . FRwwE)

00 [o+9(6F [o+p+a(@)+] [o+p+9(6)+1]




oF(R) _ oF (R) 4R
06 OoR 06
As in Lisi and Pugno (2010), the monitoring rateaysl a key role in the

with >0.

relationship between unemployment and irregular leympent. Indeed, if the
monitoring rate is sufficiently large, an increaselabour market tightness (in the
probability of finding an regular job) decreaseshbthe irregular employment and the
unemployment rate, so that the ‘vacancies-unempdoyhrelationship (the so-called
Beveridge Curveremains negative also in presence of an irreggédator. However, an
“inverse” Beveridge curvecannot be ruled out ex-ante, depending, besides th

monitoring rate, on the share of irregular entraptes in the economy.

3. Endogenous moral cost

In this section we extend the model in order to entlle moral cost endogenous.
The moral cost of tax evasion (i.e. the strengththef social norm) crucially and
negatively depends on the share of tax evadersiensociety (Gordon, 1989), the
others’ compliance (Traxler, 2010), and the sizeéh&# shadow economy (Kolm and
Larsen, 2002). In economies where a rather lagifm of the population is employed
in the irregular sector, the moral cost is low can®gl to the cost of tax evasion in an
economy where a rather small fraction of the papadais employed in the irregular
sector (Kolm and Larsen, 2002). More precisely,assume that the moral cost is an
increasing function of the size of the regular seeas follows:
mc=a+h(8) 7)
where a is the individual specific degree of tax moraled (@) is the non-pecuniary
costs associated with emotions like guilt or reraomhich depends on the fraction of

iregular entrepreneurs in the population. Sintd#)>0 and b(0)=0, and
lim,_., mc(6’)<oo, the lower the regular sector, the more taxseva is generally

accepted, and the lower the moral cGst.

Therefore, when an entrepreneur chooses the seactowhich to create
employment, s/he takes into account the moral asstvell as the start-up cost, the
taxation, and the monitoring probability. Indeddthie function (7) is plugged into (2),

then the relationship betwedt and & may change significantly, since moral costs and

12 Also according to Gordon’s (1989) approach, theraheost of tax evasion depends on both the
individual specific degree of social norm intermation (exogenously given), and the fraction ofdera
in the society (endogenous).
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search externalities clash in the entrepreneutmice. Hence, theR-curve may
display decreasing segments, thus cutting&heurve more than once. Therefore:

Remark 3.Multiple equilibria cannot be ruled out ex-antedadepend on the
form of the functiormd8) .

Figure 3depicts the possibility of three equilibria: thisaynoccur if (7) is a
function characterised by non-linearities which tgygcal of contagion-type diffusioft,
l.e. it is a logistic function. In this case, twialsle equilibria emerge with an unstable
equilibrium in the middle. It can thus be represera “virtuous or vicious circle”, since
tax morale affects compliance behaviour, i.e. ahéig(lower) tax morale reduces
(increases) the level of tax evasion (Halla, 201}t a lower (higher) level of tax
evasion, captured by the size of the shadow econafeyg impliesceteris paribusa

higher (lower) tax morale (Frey and Torgler, 208@jla, 2010).

In short, economies with a lower tax morale can epdin an equilibrium
(“bad” ) where the irregular sector is larger, and ecoesmiith a higher tax morale can
end up in an equilibriunf'good” ) where the irregular sector is smaller.

Different equilibria can capture the case of somgians which exhibit a
persistence of the shadow sector in very diffeq@aportions with respect to other
regions, although both types of regions are charaseid by a similar institutional setup.
For example, the countries in the Western Eurogebéxa smaller shadow economy
with respect to the countries in Eastern Europd, d&dso a higher rule of law and
corruption perception index, which may be takemiasies for tax morale (see table 1
at the end}* An even better example is the Italy’s North-Sodivide, because tax and
punishment policies are the same all over the epumthereas the two regions that
differ in their history, i.e. in the social traditis and which persist over generations
(Halla, 2010).

Our benchmark model of section 2 suggests thag¢rdifices in-between regions
and countries in the proportion of the irregulactse may be due to different moral
costs (Halla, 2010; Alm, Martinez-Vazquez and TergR006; Torgler, 2007; Alm and
Torgler, 2006; Torgler, 2005; Kolm and Larsen, 208®sner; 2000). Extending the

3 The S-shapedpattern is based on the idea of critical mass iitaiiwe behaviour on the spatial
dimension (Schelling, 1978: ch.3; Granovetter 1978)

14 With two outliers represented by the “virtuous™@zxechoslovakia (Czech Republic and Slovakia) and
by the “corrupt” Italy. The “rule of law” is the tmdation of each real democracy. Indeed, instiatio
arrangements, such as direct democracy, are cuehath a high level of tax morale (Alm, McClelhn
and Schulze, 1999; Feld and Tyran, 2002; Torgl@d52.
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model for making moral costs endogenous, as insdision, focuses the attention to the
diffusion process of the standard in tax moral.sTimiay help policy makers in finding
proper interventions to increase tax moral. A bawsis that tax morale is usually
regarded as very slowly-changing (Lindbeck and Mgpb2006; Halla, 2010), but our

good news is that policy intervention may be helpg@n endogenous dynamic.

4. Conclusions

This theoretical paper incorporates tax morale amsgarch and matching model
of equilibrium unemployment, with on-the-job seareixtended to both the irregular
sector and entrepreneurship. Tax morale is intreduas a social norm against tax
evasion (or for tax compliance) which renders emasiostly. The moral cost of tax
evasion is negatively related to the fraction dfepreneurs that evades taxes. Precisely,
if it is non-linear, multiple equilibria may emergius accounting for differences in-
between regions and countries in the size of tlegudar sector. Therefore, this model
can help explain théax compliance puzzld.e. why people pay taxes despite the
existence of low monitoring probabilities and péyahtes or in presence of the same

deterrence policies.
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Appendixes

Appendix A: Properties of equation (2)

From the Bellman equations on the demand sidesttagghtforward to obtain:

V =—_ & +Q(‘9)[(1—ﬂ)[(Xp—T). V = Xpg —b-mc
" [r+a@)]  (+o)dr+a@)] T ° (@+r)dr+5+p+g(6)
henceV, = - ¢ V. = Xpg b+p[(¢r+mc)

o] O Ve T A
since q(H)[(l— ’8) = Q(H), and (1+ r)[ﬁr +to+p+ g(H)] = /\(9). By applying equality

(r+o)r +q(6)

(1), equation (2) foR can be derived.

The threshold valueR is a specialx, so that it must be positive sincexx,,, >0.

Sufficient conditions for the positivity oR are that both the numerator and the denominator of
equation (2) are positive. For labour market tigstwhich going to zero, this means that:

(L-p)ia+r)i(r+o+p) b+mc

(r N 5) . (A1)
@-p)ia+r)i(r+o+p)
(r " 5) >@ (A.2)

since lim, ,Q=(1-B)/(r+o6) by the I'Hopital rule, and lim, ,A=(1+r)i(r+3+p).
Therefore, sufficient conditions fd® > 0 are thab, m¢ and ¢ are sufficiently small, and

sufficiently great, and thagg > 0. Sufficient conditions fog >0 are that the numerator of
equation (2) is increasing @, while the denominator is not. Indeed,
= the numerator cR is increasing i1 @ if:

of ¢ _b+me] __q@) . JN(@)db+me)
33 [+ 20 NG| = O o

, (6)1(1-B)i(r +0)tr , . o

where Q'(6) = q( <0, and A'(6)=@+r)ig'(8)>0, ie. it is
{(r+ )t +o(O))”

sufficient thatc, [ﬂr + 5) 27 [ﬂl— ,B)En‘ . This is a realistic restriction singeis a substantial

fraction (usually 5 = 0.5);

» the denominator ¢R is not increasing i @ if:

d , "\@
(710036 | =ere 0
_ali-p e, (rriglke o

{r+o)dr+al@ll* {@+r)dr+o+p+g(e))
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This condition can be easily proved if the progsrtof matching function in the usuabbb-
Douglasform are applied®

_ et - p)dr+o)n (4r)fi-a)® T _
(erorfeeoe]” - fer)deovpro]”

being m(H' ,1) =q(0)=6"", andm(1,6) = g(8) = 9 (6) = 6. The condition can thus be

(1- /3)( 3)ir  (+r)ill-a)lalbig

(o)t +o]” [ard+o+pro]’

lim,_,(6)=0. Therefore, sinc0< 8 < oo, then a sufficiently sma¢>0 (as already stated

above) ensures that the denominatc R>fs not increasing i 6.

Finally, lim, ,R=a >0, by conditions (A.1) and (A.2); anéln, _R=w, sincelim, Q =0,
andlim, A =o. Note thatg < x__ , since equation (2) has been built ®EI[ X, X .-

rewritten  as =r(@)<0, with

Appendix B: Properties of equation (3)

The evolution of employment can be expressed in terms of both worker’s tramsit
rates and firm’s transition rates (see Fonsta (2001) and Pissarides (2002)),

n, :[1—K—n ]Eg(@)—

n, = [[u ] n} —-o[h,
Hence, in steady-staté( = 0), we get:
_l-«]tg(e)
" gl6)+o &4
- «h-F(R] (o) 82
q(6)+o
From (B.1) and (B.2), It follows that for any levaflemployment it must be true that:
[t-«]t6ta(6) _ x[1-F(R)]ta(6) _ 9(6)+616 _ «x([1-F(R)]
= = (B.3)
9(6)+o a(6)+o gl0)+o [«

By the properties of the matching function and lieeeof the restrictiom’/(l—/() <1, the left-
hand side of (B.3) is increasing &h; whereas, the right-hand side of (B.3) is decrepsi R.
Therefore, total differentiation of equation (Bdlyes a negatively sloping relation betwen
and R. As R tends tox,,, € tends to 0, sincé (R) tends to 1; whereas, a positive level of
=6 >0 asR tends toX,;, is obtained by théixed point theoremin fact, if R tends to
X » then F(R) tends to O, so that:

9(9)+995=ﬁdg(0)+ ) (B.4)

Note that for6 = 0 the intercept of the.h.s. of (B.4) is higher than the intercept of thie.s,
while the slope of théh.s. of (B.4) is steeper than the slope of the r.lnence, a unique and

positive @ exists whenR tends toX,;, .

!5 Surveying the empirical evidence, Petrongolo aissaides (2001) summarize the wealth of support
for a Cobb-Douglas matching function with constaatirns to scale.
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Figuresand Table
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Figure 1. Entrepreneurs’ indifference condition
R '
Xmax 6R/69>0 -7
a
06/0R<0
Xmin H
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Figure 2. Equilibrium interior solution
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Figure 3. Multiple equilibria
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Table 1. Data Appendix

, Ruleof Law | Shadow Economy (% Corrupt_|on
European countries index * of GDP) ** Per ception

index ***
Austria 99 9.8 7.90
Belgium 89 22.5 7.10
Denmark 99.5 18.2 9.30
Finland 97.6 18.5 8.90
France 90 154 6.90
Germany 93.3 16.1 8.00
Ireland 94.3 16 8.00
Italy 62.2 27.2 4.30
Luxembourg 96.2 9.9 8.20
Malta 91.4 27 5.20
Netherlands 94.7 13 8.90
Norway 100 19.5 8.60
Portugal 83.7 22.5 5.80
Spain 85.2 22.9 6.10
Sweden 98.1 19.6 9.20
United Kingdom 92.3 12.9 7.70
Bulgaria 51.2 38.5 3.80
Cyprus 84.2 29.4 6.60
Czech Republic 77 19.8 4.90
Estonia 84.7 40.3 6.60

Greece 73.2 29.9 3.80
Hungary 76.1 25.8 5.10
Latvia 71.3 41.7 4,50
Lithuania 67.5 31.9 4,90
Poland 65.1 28 5.00
Romania 53.6 36.3 3.80
Slovakia 67 19.7 4,50
Slovenia 82.3 28 6.60
Turkey 55.5 32.9 4.40

* percentile rank (year 2008): from O (worst) tddl(®est). Source:
http://info.worldbank.org/governance/wgi/mc_couestasp

** (1996-2007 average). Source: Schneideal (2010)

*** (year 2009). Source:
http://www.transparency.org/policy_research/surv@ydices/cpi/2009/cpi_2009_table
(note: a higher corruption perception index impheseaker corruption).
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