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ABSTRACT

Five Issues in the Design of Income Support Mechanisms:
The Case of Italy

Differently from most European countries and despite the recommendations on the part of
the European Commission, ltaly still misses a sufficiently systematic and nationwide
mechanism of income support. In this paper we want to explore the feasibility, the desirability
and the features of a universal policy of minimum income in Italy. We use a
microeconometric model and a social welfare methodology in order to evaluate various
alternatives mechanisms. We simulate the effects and the social welfare performance of 30
reforms resulting from six versions of five basic types of income support mechanism:
guaranteed minimum income (GMlI), universal basic income (UBI), wage subsidy (WS) and
two mixed systems: GMI+WS and UBI+WS. As welfare evaluation criteria we adopt the Gini
Social Welfare function and the Poverty-Adjusted Gini Social Welfare function. All the reforms
are calibrated so as to preserve fiscal neutrality. The simulation adopts a methodology that
allows for market equilibrium and ensures a consistent comparative statics interpretation of
the results. Universal and non mean-tested transfers (possibly complemented by wage
subsidy) emerge as desirable and feasible features of the income support mechanism. In the
most realistic scenarios, the social-welfare-optimal policies are a modest unconditional
transfer amounting to 40% of the poverty line complemented by a 10% wage subsidy or —
depending on the social welfare criterion — a more generous unconditional transfer (100% of
the poverty line). The reforms can be financed by proportionally increasing the current
marginal tax rates and widening the tax base to include all personal incomes. The set of
universalistic policies that are preferable to the current system is very large and gives the
opportunity of selecting a best reform according to many different criteria.
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1. Introduction

Differently from most European countries and desghie recommendations on the part of the EC, #llymisses a
sufficiently systematic and nationwide mechanisimobme support, although various selective or gtmrdl income
maintenance policies are operating and some lathbéties are experimenting forms of minimum ineopolicy? In

this paper we explore the feasibility, the desligband the features of a universal policy of minim income in ltaly.
The starting point is provided by optimal taxatthrory, i.e. we aim at designing an income supp@&thanism that
replaces the actual policies and maximizes a gieeral welfare function subject to a public budgmtstraint. However,
instead of looking for an analytical solution weoptla computational-empirical approach. Namelyuse a
microeconometric model and a social welfare mettagoin order to explore and evaluate various aléves
mechanisms. In illustrating the motivations, thehmds and the results, we will refer to five isstheg emerge as crucial

in the analysis of reforms, whether hypotheticahgslemented:

1) Is a universal income support mechanism feasilbdedasirable?

2) Should the mechanism consist of a transfer or aidylor a combination of the two? A significant tpair the
recent literature on the design of income supp@thanisms is focussed on comparing transfer-likieips
(such as the negative income tax, the demogrambabkic income etc.) versus subsidy-like policseglf as
earned income tax credit, in-work benefits etchle Tormer permit the attainment of a minimum lesfehcome
through a lump-sum transfer, while the latter pdevihe opportunity of receiving a higher incomesbpporting
a higher net age rate. Most numerical simulatiaredvith the model of Mirrlees (1971) suggest asatimal
system a tax-transfer schedule with a lump-sunstesinvery high marginal tax rates on low incomd almost
constant marginal tax rates on average and highmec This scenario seems to have inspired mangmesfo
(implemented or discussed) in the three decade3-8900. A second scenario emerges since the fethe 80s,
with contributions (e.g. Diamond (1998) and Saé¥)(2 2002)) that make Mirrlees’ model more amenéble
econometric applications and generalize it to idelthe decision of whether to work or not (not orlgs in
Mirrlees (1971) — the decision of how much to woild)is latter extension is particularly relevant tioe design
of income support mechanisms. An influential cdmition is represented by in particular by Saez 2200hose
model has been adopted in various applications femervoll et al., 2007; Haan et al., 2007; Bluhdeal.,
2009). A frequent result emerging from these studighe superiority of policies such as in-workdfits, or tax-
credit on low earnings. Interestingly, analogoulicigs have been in part implemented or considesed
alternatives to mean-tested transfers in variousiti@s during the last decade. The theoreticalraatf the

optimal taxation literature in practice has fortled analysis to address transfer-based and subaibd

2 While we are writing, in the EU countries only GeegHungary and Italy do not implement a nationeniginimum income policy. Since 1992 the
European Commission has issued many declaratiaheeeommendations where minimum income policiesrgeas a key instrument for
enforcing fundamental human rights, reducing pgvanid promoting social inclusion. A useful survéyrenimum income policies in Europe is
provided by Busilacchi (2008).



3)

4)

5)

mechanisms as if they were strictly alternativet Bathing prevents the design of mechanisms thabae the
two policies. In what follows we will also considguich mixed policies.

Should a transfer be conditional or unconditioridi@ transfers mentioned at point 2) are typicadigditional
(e.g. mean-tested). Unconditional transfers hase laéen proposed (universal basic income, citizeone etc.).
So far the idea of a universal and unconditioreaigfer has never reached the position of a domupatienario
but it remains an inspiring idea with oscillatiragtfines. It has strong philosophical motivationg.(§an Parijis
1995), but also cost-benefit and efficient incesgiarguments are sometimes put forward: unconditioensfers
do not incur the costs of verifying and monitorthg eligibility conditions; they do not create pdyeraps; they
might promote more autonomy and more efficient cegiin the educational and occupational career etc.
(Barrientos and Lloyd-Sherlock 2002, Standing 2088jinson (2002) suggests that various processései
modern economies might naturally drive the sooidicy institutions toward the universal basic in@stenario.
How generous should the policy be? Every incom@artpnechanism needs to specify the level of mimmu
income. This applies to transfer policies sinceg tiypically aim at guaranteeing that a certain minn income
is attained. But it also applies to incentive-bpskcies, since the subsidies are usually actisg op to a certain
level of income. The typical amount (in proposednhgplemented reforms) is not larger than the pgviestel and
in most cases is much lower. This is so becausm#uodanisms are designed as complementary witecegp
other welfare and social policies. There are howeware extreme versions where the amount is supposee
more substantial either because it is meant t@ceghe whole welfare state, as in Friedman (1982)ecause it
is thought as a fundamental political-economicreestiring of the market economy, as in Van Padi9g).
Should taxes (that also finance the income suppedhanism) be progressive or flat? Universal mashanof
income support (whether transfer-based or subsadgd) have been frequently presented togethettivgth
proposal of a flat-tax. The motivation was to ceubalance the costs and/or the (supposedly) negatentives
coming from income support with better incentivéaioour supply for the (supposedly) most produchigetion
of the population. However, the above argumentrigathe fact that labour supply elasticity is irpedy related
to income levels (Aaberge et al. 1999, 2002, 202041b) and takes it for granted — despite the gnthis
empirical evidence — that income support mechanfsme strong negative effects on labour supply. Mthking

into account these empirical facts, we might beistead to support a progressive taxation.



2. The alternative policies

In this section we summarize the main featureb®htypothetical tax-transfer reforms that will hmwated under the
assumption that they completely replace the ataxairansfer system (a detailed description is joley in Appendix C).
They are stylized cases representative of therdiffescenarios that are discussed or even aciogilgmented in many

countries. A key parameter in the definition of gwdicies is the threshold G defined as follolet

x = total net available income (current) of househdldcluding both couples and singles).

N, = total number of components of household i.

Define the “individual-equivalent” incomeg, =X andthe Poverty Line =%mediar( X). ThenG, = aP,/ N , wherea

N
is a proportion. For each reform we simulate tivesions with different values af 1, 0.75 and 0.50. For examplg =

0.5P+/3 means that for a household with 3 componentshitesiold is 2 of the Poverty Line times the eqeineé scale

NER

Guaranteed Minimum Income (GMI). Each individual receives a transfer equabte | if single orG/2 — |if partner in
a couple provideti< G (orl < G/2), wherel denotes individual taxable income. This is thedéad conditional (or
means-tested) income support mechanism, clos&lemative Income Tax (Friedman 1962) with a 100%gimai tax

rate on the transfer.

Universal Basic Income (UBI).Each individual receives an unconditional transfgual toG if single orG/2if partner in
a couple. It is the basic version of the systernudised for example by Van Parijs (1995) and alsavknin the policy

debate as “citizen income” or “social dividend” (M=, 1972; Van Trier, 1995).

Wage Subsidy (WS)Each individual receives a 10% subsidy on the gnossly wage and her/his income is not taxed as
long as her/his gross income (including the subdides not excee@ if single orG/2if partner in a couple. This is close
to various in-work benefits or tax-credits reforimsoduced in the USA (Earned Income Tax CreditXhe UK (In-Work

Benefits) and recently also in Sweden.

GMI + WS andUBI + WS are mixed mechanisms where the transfer is cowpidathe wage subsidy, but with the
threshold redefined as G5

3 The “square root scale” is one of the equivalemetes commonly used in OECD publications.

* A somewhat mitigated version has been proposedtkingon (1995, 1996) as Participation Income, whieeetransfer is conditional upon a test of
“participation” (work, education, voluntary socativities, child care, homework etc.).



For each of the above five types we distinguish vexsions: a flat tax version, in which the incosa@port mechanism is
matched with a fixed marginal tax ratepplied to individual incomes abo@:for singles 0/G/2 for the partners of
couple; a progressive tax version, in which th@ine support mechanism is matched with a progressiéhat
replicates the current system but with marginalréags proportionally adjusted according to a cmtsi that applies to
incomes exceedinG (or G/2). The parametettsandt are endogenously determined within the reform Kitran so that
the total net tax revenue is equal to the one ciaiteunder the current tax-transfer system. Altogyetve have 5 (types) x

3 (values of) x 2 (tax rules) = 30 reforms.

All the tax-transfer policies are individual-based.

3. The microeconometric model

We develop a microeconometric model of househdidua supply that is capable of simulating the hbo&gchoices,
taxes paid, transfers received, net available ircand attained utility level given any tax-transide regime, under the
constraint of a constant total net tax revenue.

Appendix A provides a detailed description of thedel. Here we offer an intuitive overview. Althougle actually treat

both couples and singles, for the sake of simplitie following illustration considers singles.

The model assumes households are endowed withnatesrcomey and face a s& of opportunities (“jobs”)

characterized by hours of market work requitad gross wage ratevj and other characteristics.(he opportunity set
includes non-market “jobs” (i.e. activities — suahchild care or education — outside the labouketawithh = 0 and
thereforewh = 0). Opportunity sets can differ across househdidth in terms of wage rates and in terms oflabiity

of market jobs (including the case of no marketgehilable) with different hours and charactersstiEhe tax-transfer

rule R (actual or simulated) transforms the grassines\{h, y) into the net available incont& The household
preferences upon alternative jobs are representedutility functionU(h, C, j) The model assumes households choose a

job so as to maximizd(h, C, j)subject to the opportunity constraitit, w, j) 0 A and the budget constraint
C = R(wh y).Under this assumption, the observed choices rehiediousehold preferences and with appropriatesetegta

and statistical procedures it is therefore posdibkstimate a parametric specification of thatytilinction. Once we
have estimated the utility function, we can simeilahat the household choices would be when facitifferent

opportunity set, e.g. one induced by a tax-trangffarm.

5 A mixed system close to GMI+WS has been propogeblesVincenti and Paladini (2009).

® We also simulated German-like (income splittinglidehold-based versions, but they were mostly ddedh@ terms of welfare effects) by the
individual-based ones, so we chose not to reperhth



4. Social Welfare evaluation

Since the tax-transfer reforms in general haverfit effects on different households we needterin to “aggregate”
all the micro-effects into a synthetic index in @rdo be able to compare and evaluate the refdAeswill use two
indexes. The first one is based on Sen (1974, 19#&) proposed to compare different statuses oétiomomy by
computing namely(1-1),where uis the average income ahis the Gini coefficient of the income distributiorhis
measure has the intuitive appeal of expressin@baeifare as the product of an efficiency meagaverage income, i.e.

the average size of the “pie’s slices”) time a femiequality measure (1- 1), i.e. a measure of lkegwally the “pie” is
allocated among the households). We apply the s@@aeusing money-metric utility instead of incorhet 4" (R) be the

maximum money-metric utility attained under taxaster regimeR by householeh (computed as explained in Section

A.6 of Appendix A) andu(R) =%Z,u“( R. Let I (R) be the Gini coefficient of the sample distributiming" (R). We

then define the Gini Social Welfare (GSW) functamfollows’

GSW R =u( R(1- ().

The second index — the Poverty-adjusted Gini SWigfare (PAGSW) — is a generalization that givepecific weight
to poverty (Atkinson 1987):

PAGSW R=u( R1- ( R~ ¢ R

wherep(R) is the head-count poverty ratio under the tax-feanegimeR.

5. Simulation procedure

The simulation has two distinctive features thatmwt common in the tax reform literature. Firlsé teforms are
simulated under the constraint of being fiscallytra, i.e. they generate the same total net teemae as the current
1998 system. This requires a two-level simulatioocpdure. At the “low” level, household choices siraulated given
the values of the tax-transfer parameters. At thgh" level, the tax-transfer parameters are catdx so that the total net
tax revenue remains constant. The calibration petens are the constant tax raie the Flat tax systems and the
proportional change of the current marginal tax rates in the Progreskix system$Second, the simulation is
conducted under equilibrium conditions for differgpothetical values of the elasticity of the dewhéor labour.

Traditionally, the simulation of tax reforms arédrpreted as comparative statics exercises ingxtion perspective, i.e.

" For a theoretical justification of this social fegk function (as a member of a wider class) seeXample Aaberge (2007) and Aaberge et al.
(2011b).

8 Current (1998) marginal tax rates are reportefiipendix C.



assuming a perfectly elastic labour demand (cohgtage rates). At the other extreme, non-behavigimaulations can
be interpreted as simulations in the very short-filvere are of course an infinity of intermediatersarios. We adopt a
procedure that is specifically appropriate for thieroeconometric model and makes the simulationlt®sonsistent with
the comparative statics interpretation. The procedufully explained in Colombino (2010) and moacisely in the
Appendix B to this paper.

We perform six types of simulations, correspondmmgifferent treatment of equilibrium:

Non behavioural. Household choices are left unchanged, while tineiniines are changed according to the new tax-

benefit rules. This can be considered as a predidi the very short-run.

No account for equilibrium. This is the standard procedure. Labour supply resg®are simulated while keeping wage
rates unchanged. Usually this is interpreted as@ fun prediction under the hypothesis of a pégfetastic demand for
labour. However, as we argue in Appendix B, thisrpretation in general is not correct when adgpsinmodel that

incorporates a representation of demand conditfmrfiultinomial logit with alternative-specific dumes).

Demand elasticity #= 0, -0.5, -1. Most empirical studies of wage elasticity of temand for labour suggest values in the
range (-0.5, -1).

Demand elasticity = -. This is a theoretical benchmark. It should benmteted as indicating the direction towards

which we move if we assume a very elastic demand.

We consider as realistic scenarios those with-0.5 andy = -1. The other cases are reported as benchmarks.

6. Results

Tables 1 — 3 illustrate the main welfare evaluatiesults. We start by commenting the results ofdsah and 2 following
the six-issue outline introduced in section 1. Mwe, if not otherwise indicated, we refer to theults obtained under
the most realistic scenarios, itg= -0.5 or -1. The policies (30 reforms plus therent system) are ranked — the most
preferred on top — according to the social welfaretions presented in section 4. Each reformastified by three
pieces of information: the income support mechar(iSil etc.), the Flat (F) or Progressive (P) talerand the value of

a (0.5, 0.75 or 1). For example, UBI+WS_F_0.75 desat policy where the income support mechanisnBis WS, the

tax rule is Flat ands = 0.75PV N.

1) Most reforms rank better than the current systedeuboth social welfare criteria. The only exceptappears
whenn =0 and the policies are ranked according to the GiB\is case, no reform turns out as preferredi¢o t
current system. However= o represents a benchmark case rather than a realigthario. In all the other cases
there is a very large menu of universalistic reftirat dominate (in terms of welfare) the currestem.

Therefore the answer to the first issue mentioneskction 1 is definitively affirmative. As we corant below,



the welfare criteria adopted here gives specifinans as to what mechanisms are best. Howeverfratache
point of view of different criteria, we have mariteanatives among which to choose in order to impropon the
current system.

2) In most cases, the first four or five positiondhia ranking are occupied by transfer-based meamanis by
mixed policies envisaging both transfers and sudgsidinder this respect, we observe a marked differ
between the GSW criterion and the PAGSW criteridre former criterion favours the mixed policy UBI-8N
while the latter favours a pure UBI.

3) Overall, mechanisms envisaging unconditional trenssfUBI or UBI+WS) rank better than the conditibna
systems. The greater generosity of the unconditiomasfers is compensated by the lack of povedp-effects,
so that the conditional and the unconditional systémply similar very modest reductions in laboupsly;
however, the unconditional systems perform bettéavouring distributional equity and reducing prye

4) Under GSW, the basic transfer should be 75% optwerty line; under the PAGSW it should be 100%.

5) In most cases Progressive tax systems are prederablat tax systems. A contribution to this resomes from
the pattern of wage elasticity of labour supplghdgr income households are much less elastic tiveer lincome
ones (Aaberge et al. 1999, 2002, 2004; Aaberge&Catanbino 2011a, 2011b; Reed and Strem 2802).

In summary, the indications for a best mechanisnveme on UBI+WS_P_0.75 (under the GSW criteriariyBl_P_1
(under the PAGSW criterion).

In Table 3 we report the result of a regressionyaigof the results obtained under the scenarib wi= -1. The value of
the Social Welfare function is regressed agairsst af variables measuring the key features ofakédransfer systems.
The regressions help to identify the welfare ctwttion of policy attributes. Under the GSW criterithe results confirm
that the progressivity of the tax rule and the oonélitionality of the income support mechanism hawsggnificant
positive effect. The coveragehas a positive marginal effect up to around OTH® picture produced by the PAGSW
criterion is partially different. Overall the coiefents are much larger, since there is much mar@ation in the GSW
than in the PAGSW. The effects of Progressive andddditional are positive as under the GSW, bug $égnificant.
Instead the effect of Subsidy is negative and Bigmit. Coverage has a positive marginal effecheatgove 1.

What specific features do the best mechanisms daddnow do they fare from the perspective of offuasibly relevant
criteria, such as marginal tax rates or behaviceffatts? Tables 5 — 10 provide many relevantildetalere the policies
are listed in alphabetic order. For each type miuition (No Behaviour, No equilibrium etc.) and &ach policy the
tables report the results listed in ttegendaTable 4). The following comments consider whaigens under the

scenario withh = -1 (Table 9).

® A recent survey by Diamond and Saez (2011) givgpart to the superiority of progressive taxes.sTébnclusion might be mitigated or even
reversed if one accounted for the transparencysanglicity of the tax rule, for incentives to tabusion/evasion and in general for a more general
concept of behavioural response to taxes as iftalable income” approach (e.g. Gruber and Sae2R00



1) UBI+WS_P_0.75 (UBI_P_1) envisages an average mptthsfer of 720 (1060) Euros (1998). Thisis¢o b
compared with the 101 Euros of the CURRENT systEfhe percentages of utility-winners and of income-
winners are respectively 69 (57) and 65 (58). Téregntage poverty rate (head count) is 0.9 ((Hetoompared
to 4.23 under the CURRENT system.

2) Typical objections against universalistic policyimfome support are based on the expectation aftaigrates
required by the public budget constraint and afrgjrdisincentive effects on labour supply. The fgectation
is confirmed by our results. The best (welfare-Jaicies are costly in terms of marginal tax sate
UBI+WS_P_0.75 would require an 11% increase ofttiteent (1998) marginal tax rates, which means% &fp
marginal tax rate. Under the same scenario UBI_rBqadires a 60% top marginal tax rate. It shoulddticed
that these figures are high but not at all unrégalior example in 2009 the top marginal tax rateBenmark
and Sweden were respectively around 62% and 57%nytate, if the above tax rates were judgeddares
reasons not feasible (possibly from the point efwbf political consensus), we have already nottbatlthe
menuof welfare improving reforms is very large. Foaaxle, the flat version UBI+WS_F_0.75 would requaire
42% flat rate. The second expectation (strong désitive effects on labour supply) is not suppotkgadur
results: the overall disincentive effects are small

3) When we account for behavioural responses and dokehequilibrium, the policies turn out to be lesstly
(tax-wise) than when we assume no behavioural resggoor we do not account for market equilibrium. |
shaping the simulation results there is a subtkrjtay between the behavioural responses and dhleein
equilibrium process. Overall, the reform inducenmdest) shift to the left of the labour supply ®jrtherefore
the new market equilibrium requires a higher greage rate (provideq > -0). The pure effect on taxation of the
behavioural responses can be identified by compalnée 5 to Table 10, wherg= <o and therefore wage rates
remain unchanged. The reform UBI+WS_P_0.75 woulgiire a 14% increase in current marginal tax rafesn
assuming no behavioural responses (Table 5). The saform would instead require a 12% increaseiireat
marginal tax rates when accounting for behaviout igaving wage rates unchanged). Despite the bvera
reduction in labour supply, the reform induces aevedficient composition of employment Last, if assume
n=-1 (Table 9), the increase would be 11%: highesgmage help in collecting tax revenue and thezefte
reform requires a lower increase in marginal tagga

4) Accounting for behavioural responses and markeitibqum does also have significant implications the
ranking position of the policies. The differencesanking are more marked when the GSW criteriarsed. It
seems that with the PAGSW criterion the rankingssarongly influenced by the effects on the heaahto
poverty index, which in turn are similar acrosdatiént simulation procedure: as a consequenceiffieeethces in

rankings are mitigated, especially among the higlask positions.

101t should be noticed that the 101 Euros transfehe CURRENT system is just the average of varirisgorical, conditional or local transfers
and benefits (such as unemployment benefits, “Cassgrazione”, family benefits etc.).



7. Conclusions

We used a microeconometric model and a social atialumethodology in order to identify optimal ueigalistic

income support mechanisms in Italy. We consides figpe of mechanism: GMI, UBI, WS, GMI+WS and UBI8W
Each one has three variants, depending on the @le§mmverage with respect to the poverty line: 58%86 and 100%.
Moreover, each type can be match either with Blatrtile or with a Progressive Tax rule. In totallvese 5x3x%2 = 30
possible reforms. The tax parameter (either confitrate in the Flat rule or the proportionaholge in the marginal tax
rates with respect to the current (1998) systethérProgressive rule) is determined endogenousiyatdhe total net tax
revenue remains as under the current system. fhdation adopts a methodology (Colombino 2010) #fiatvs for
market equilibrium and ensures a consistent contiparstatics interpretation of the simulation résulccounting for
behavioural responses and market equilibrium hasitant implications in shaping the simulation fesun the most
realistic scenarios (i.e. wage elasticity of labdemand in the range [-0.5, -1.0]) the best pdiciee UBI+WS with a
75% coverage and a progressive tax rule (undeB8\ criterion) or UBI with a 100% coverage and agpessive tax
rule (under the PAGSW criterion). Given the chosecial welfare criteria, universality, non-conditédity, progressivity,
wage subsidies (under the GSW criterion) and armim income close to 75% of the poverty line or a&)@merge as
desirable features of an optimal income supportiraism. In general, the set of universalistic petichat are preferable
to the current system is very large and gives pipordunity of selecting a best reform accordingiany different

criteria.
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Table 1. Policies ranked (from best to worst) accdiing to the GSW criterion

No behaviour No equilibrium Equilibrium n =0 Equilibrium n =-0.5 |[Equilibrium n=-1 |Equilibrium n = -00
UBI+WS P (1 UBI+WS P GMI F 1 UBI+WS P|0.75 |UBI+WS P 10.75 CURRENT
UBI+WS P (0.75 |UBI P|0.75 |GMI F |0.75 |UBI P|0.5 |UBI P 0.5 |UBI+WS P| 0.5
UBI P (0.75 |UBI+WS P0.75 |UBI F |0.75 |WS P0.75 |UBI P10.75 |GMI+WS P| 0.5
UBI P (0.5 |UBI P0.5 [GMI P 1 UBI+WS Pi0.5 |WS P 0.75 |UBI F|0.5
WS P (1 uUBlI Pl uBlI F|0.5 |UBI P|0.75 [UBI+WS P|0.5 |UBI P|10.5
UBI P (1 WS P[1 GMI P |0.75 |WS P05 WS P05 |WS P| 0.5
UBI+WS P 0.5 |UBI+WS Pl0.5 |UBI P 0.5 |UBI Pl UBI Pl WS F|0.5
WS P (0.75 |WS P0.75 |UBI+WS F 1 GMI+WS P0.5 |GMI+WS [P 0.5 [GMI+WS F| 0.5
WS P 0.5 |WS P0.5 |UBI F 1 GMI+WS P|0.75 |GMI+WS |P (0.75 |UBI+WS F| 0.5
UBI F 1 UBI Fl1 GMI P05 |WS F|1 WS Pl GMI P (0.5
UBI F (0.75 |UBI F|0.75 |GMI F 0.5 |WS P|1 WS Fl1 GMI F |0.5
GMI+WS P 1 GMI+WS [P|1 UBI+WS F 10.75 |UBI Fl1 UBI F 10.75 |UBI+WS P| 0.75
GMI+WS P (0.75 |GMI+WS |P0.75 [GMI+WS [F |1 UBI F(0.75 |UBI Fl1 GMI+WS P|0.75
GMI+WS P 0.5 |GMI+WS Pl0.5 |UBI P (0.75 |UBI+WS Fl1 UBI+WS F 1 WS F|0.75
WS F 1 UBI+WS F[1 GMI+WS [F [0.75 |[UBI Fi0.5 |UBI F 0.5 |GMI+WS F|0.75
UBI+WS F 1 UBlI F0.5 |[UBI+WS P|0.5 |WS F0.75 |GMI P05 |WS P| 0.75
UBI F 0.5 |UBI+WS Fl0.75 [UBI+WS P 10.75 |GMI P0.5 |WS F0.75 |UBI F|0.75
UBI+WS F [0.75 |GMI+WS |F[1 UBI+WS F 0.5 |UBI+WS F|0.75 |UBI+WS F10.75 |UBI P|0.75
WS F [0.75 |GMI P0.5 |GMI+tWS |P|1 GMI+WS Fl1 GMI+WS [F |1 UBI+WS F|0.75
GMI P 0.5 |GMI P GMI+WS [P [0.75 [|WS F0.5 ||GMI+WS |[F|0.75 |GMI P|0.75
GMI+WS F 1 GMI P[0.75 [GMI+WS |P|0.5 |GMI P[0.75 |WS F|0.5 |GMI F|0.75
GMI P (0.75 |CURRENT GMI+WS [F[0.5 |UBI+WS Fl0.5 |GMI P10.75 |WS Fl 1
GMI P (1 UBI+WS F|0.5 |UBI+WS P 1 GMI+WS F|0.75 |UBI+WS F 0.5 |GMI+WS F|1
CURRENT GMI+WS F0.75 (WS F 1 GMI+WS P11 UBI+WS P11 WS Pi1
UBI+WS F 0.5 |GMI F1 WS P 1 UBI+WS P11 GMI+WS P (1 UBI+WS P|1
GMI+WS F 0.75 |GMI+WS |F[0.5 (WS P|0.5 |GMI+WS [F0.5 |GMI+WS |F|0.5 |GMI+WS P|1
WS F 0.5 |GMI F[0.75 (WS F 10.75 |CURRENT GMI F0.75 |UBI Fil
GMI+WS F 0.5 |GMI Fl0.5 (WS F 0.5 |GMI Fi1 CURRENT UBI+WS F|l1
GMI F 1 WS F(1 WS P |0.75 |GMI Fl0.5 |GMI Fl1 UBI Pl
GMI F 0.75 |WS F|0.75 CURRENT GMI F|0.75 |GMI F|0.5 |GMI Pl1
GMI F 0.5 |WS Fl0.5 |UBI |P |l GMI Pl GMI Pl GMI F |1
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Table 2. Policies ranked (from best to worst) accaling to the PAGSW criterion

No behaviour No equilibrium Equilibrium n =0 Equilibrium n =-0.5 Equilibrium n =-1 Equilibrium n = -00
UBI P 1 UBI+WS P |1 UBI F 1 UBI P |1 UBI P (1 UBI P |0.75
UBI F 1 UBI P 10.75 |UBI P |0.75 |UBI Fl1 UBI F (1 UBI F |0.75
UBI F |0.75 |UBI P |1 UBI F |0.75 |UBI P|0.75 |UBI P [0.75 |UBI Fl1l
GMI P 1 UBI P 0.5 |UBI P 1 GMI F (1 GMI F |1 UBI P (1
GMI F 1 UBI+WS P |0.75 [GMI P11 GMI P |1 GMI P (1 GMI P |1
UBI F |0.75 |UBI F |1 UBI+WS P11 UBI F |0.75 |UBI F [0.75 |GMI Fil
UBI+WS Pl UBI F |0.75 [GMI F 1 UBI+WS P|1 UBI+WS Pl UBI P |0.5
UBI P 10.5 UBI+WS P 0.5 |UBI P 0.5 UBI P05 UBI P (0.5 UBI+WS P|1
UBI+WS F @1 UBI+WS F 1 UBI+WS F |1 GMI P [0.75 |UBI+WS F1 GMI P |0.75
GMI P 0.75 [GMI P11 UBI+WS P |0.75 |UBI+WS Fl1 GMI+WS Pl UBI F |0.5
UBI F 10.5 UBI F 0.5 [GMI+WS P11 GMI+WS Pl GMI P [0.75 |GMI F 0.75
GMI F 0.75 |WS P11 UBI F |0.5 UBI F |05 UBI+WS P [0.75 |UBI+WS P| 0.75
UBI+WS P |0.75 WS P |0.75 [GMI P [0.75 |[UBI+WS P| 0.75 |UBI F (0.5 UBI+WS Fl1
GMI+WS P 1 WS P 0.5 |[GMI F |0.75 |GMI F[{0.75 |GMI F |0.75 |GMI+WS Pl 1
GMI+WS F @1 UBI+WS F |0.75 |GMI+WS F 1 GMI+WS Fi1l GMI+WS F |1 GMI+WS Fl|1
UBI+WS F 0.75 [GMI P 10.75 [UBI+WS F |0.75 |UBI+WS F|0.75 [UBI+WS F [0.75 |UBI+WS F|0.75
GMI P 10.5 GMI+WS F 1 GMI+WS P 10.75 |GMI+WS P| 0.75 |GMI+WS P [0.75 |GMI+WS P| 0.75
GMI+WS P 0.75 [GMI F 1 UBI+WS P 0.5 GMI P05 GMI P (0.5 GMI P 0.5
UBI+WS P 10.5 GMI+WS P 0.5 |[GMI P 0.5 UBI+WS P| 05 |UBHWS P (0.5 UBI+WS P| 0.5
GMI+WS F 0.75 [GMI P05 [GMI+WS F 10.75 |GMI+WS F| 0.75 |GMI+WS F [0.75 |GMI+WS F|0.75
GMI F 10.5 GMI+WS P 0.75 WS Pl WS P|1 WS P (1 GMI F |0.5
GMI+WS P 10.5 current GMI+WS P 0.5 GMI F 0.5 GMI F (0.5 UBI+WS F|0.5
UBI+WS F 0.5 GMI+WS P11 UBI+WS F |0.5 UBI+WS F| 05 UBI+WS F 0.5 WS P|1
WS P 1 UBI+WS F 0.5 |[GMI F 10.5 GMI+WS P| 0.5 |GMI+WS P (0.5 GMI+WS P| 0.5
WS F 1 GMI+WS F 0.75 WS P |0.75 |WS P| 0.75 |WS P |0.75 |GMI+WS F|0.5
WS P 0.75 [GMI F 0.75 WS F 1 WS Fl1 WS F |1 WS P|0.75
GMI+WS F 10.5 GMI+WS F 0.5 ||GMI+WS F 10.5 GMI+WS F| 0.5 |GMI+WS F (0.5 WS Fl1
WS F 0.75 [GMI F 0.5 WS F |0.75 |WS F| 0.75 |WS F [0.75 CURRENT
WS P 10.5 WS F 1 WS P 0.5 WS P| 05 WS P (0.5 WS P| 0.5
CURRENT WS F [0.75 CURRENT CURRENT CURRENT WS F| 0.75
WS ‘F |o.5 ws Flo5 |ws ‘F ‘0.5 ws ‘F‘ 05 |ws ‘F ‘0.5 ws Flo5
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Table 3. Effects of policy attributes on Social Wéhre. Regression coefficientst{Statisticsin parenthesis)

GSW PAGSW
Constant 94233.0812.22 | 88787.2270.80
Progressive 12.378.37) 457.59 1.32
Coverage 87.222.37) 8260.962.19
Coveragé -65.46 (2.49 | -2995.58 {1.1])
Unconditional 16.494.72 274.49 0.77)
Subsidy 2.16 0.62 -1944.72 (.43

Note to Table 3

Progressive = 1 if tax rule is progressive (0 oilise)

Coverage = the value af(for the CURRENT system we s&t 0.1);

Coveragé= Coverage squared:;

Unconditional = 1 if income support mechanism isl dBUBI+WS (0 otherwise);
Subsidy = 1 if income support mechanism is WS oHYBS or GMI+WS (0 otherwise).



Table 4.Legenda for Tables 5 - 10

(a) = either the CURRENT tax-transfer rule or aref. the first label refers to the income suppogchanism, the second
label denotes flat (F) or progressive (P) margiaal rates, the last number is the guaranteed mimirmcome as a

proportion of the poverty line.

(b): average male weekly expected hours of wordlifing the 0 hours of non participants).
(c): average female weekly expected hours of wimddfding the 0 hours of non participants).
(d): average monthly gross income (Euros 1998).

(e): average monthly net available income (Eurd8).9

(f): for Flat tax rules, it is the constant taxasitfor Progressive tax rules, it is the propodidancrease with respect to the
current marginal rates (reported in Appendix C).

(9): average monthly transfer (Euros 1998).
(h): proportion of utility-winners (househotdis a utility-winner under reforniR with respect to the current syst&yif
H'(R) > u"(R) - see section 4).

(): proportion of income-winners (a household imeome-winner if household’s net available incambigher under the
reform than under the current system).

(: poverty ratio (head-count rate) = number obpas a percentage of the number of householdeisample.

(m): poverty-gap ratio = average distance betwaenpbverty line and the incomes of the poor, asragmtage of the

poverty line.

(n): income-gap ratio = distance between the pgJare and the average income of the poor, as eep¢age of the

poverty line.
(0): Gini Social Welfare.

(p): Poverty-adjusted Gini Social Welfare.

14



Table 5. No Behaviour

a) (b) (©) (d) (e) ® (9) (h) () () (m) (n) (@ | (P

oL % > O > ) g E 5 n [ > § § =

585 |3%5(c38 85| &8 || ¢ |22 |E2|Gg|de el B | 3

S S5 £02|5e2 58| £ | &¢ § || 85| 38| 8| 58| § g

£ g = &= £ s s = s £ o é g o
CURRENT 39.35 | 19.45| 2930 2191 - 101 - - 4.28 0.8  13|781466 | 77829
GMI |F| 05| 39.35| 19.45| 2930 2194 0.3 192 0.38 0.57 2195 .31 0 10.51| 81449 78911
GMI |F|0.75| 39.35 | 19.45| 2930 219§  0.37 264 0.37 0.60 0.97 0/066.50 | 81451| 80619
GMI |F| 1 | 39.35| 19.45| 2930, 2201 0.41 349 041 0.58 001 00[00.81 | 81452 81447
GMI |P| 05| 39.34| 19.45| 2930| 2191 0.0 192 0.52 0.63 238 .25 0 10.63| 81469 79427
GMI |P|0.75| 39.34 | 19.45| 2930 2192  0.07 264 0.49 0.60 0.87 0/066.69 | 81468| 80723
GMI |P| 1 | 39.33| 19.45| 2930, 2195 0.1 349 0.47 0.60 002 000 1.12 | 81467 81444
GMI+WS |F| 0.5 | 39.35| 19.45| 2930 2197 0.3 405 0.46 0.58 3/82 .50 0| 13.06 | 81457 7817%
GMI+WS |F|0.75| 39.35 | 19.45| 2930| 2198  0.44 431 0.48 0.62 2.p5 0/280.49 | 81463| 79189
GMI+WS |F| 1 | 39.35| 19.45| 2930] 220( 0.45 467 0.91 0.64 163 20/18.11 | 81469 80151
GMI+WS |P| 0.5 | 39.35| 19.45| 2930 2187 0.0 405 0.61 0.63 325 410 12.63| 81478 78686
GMI+WS |P|0.75| 39.35 | 19.45| 2930| 2183  0.04 435 0.59 0.61 2.40 0/20.65 | 81478| 79418
GMI+WS |P| 1 | 39.35| 19.45| 2930 2179 0.1 467 0.97 0.59 146 30/19.15 | 81479 80224
UBlI |F| 05| 39.35| 19.45| 2930 2204 0.41 568 0.533 0.63 0/91 .06 0 6.95 | 81474| 80693
UBI |F|0.75| 39.35 | 19.45| 2930 2210  0.5( 814 0.53 0.60 0.p8 0/002.80 | 81480| 81413
UBI |F| 1 | 39.35| 19.45| 2930 2214 0.6( 1060  0.53 0.60 0/00 00 0 0.00 | 81480 8148(
UBI |P| 05| 39.35| 19.45| 2930 2204 0.138 568 0.62 0.63 0/60 .04 0 6.34 | 81493 80974
UBlI |P|0.75| 39.35 | 19.45| 2930 2209  0.22 814 0.59 0.63 0.p4 0/003.36 | 81494| 81464
UBI |P| 1 | 39.35| 19.45| 2930 22173 0.32 1060 0.36 0.62 0/00 00 0l 0.00 | 81490 8149(
UBI+WS |F| 0.5 | 39.35| 19.45| 2930 220( 0.38 598 0.50 0.61 329 .38 0 11.64| 81463 78631
UBI+WS |F|0.75| 39.35 | 19.45| 2930 2203  0.47 721 0.53 0.64 1.06 0/178.84 | 81469| 79786
UBI+WS |F| 1 | 39.35| 19.45| 2930 2206 0.47 844 0.93 0.63 083 50[0592 | 81475 80761
UBI+WS |P| 0.5 | 39.35| 19.45| 2930| 2201  0.10 598 0.68 0.67 2/46 24 00 9.88 | 81489 79371
UBI+WS |P|0.75| 39.35 | 19.45| 2930 2205  0.14 721 0.66 0.65 1.15 0/087.08 | 81494| 80505
UBIHWS |P| 1 | 39.35| 19.45| 2930/ 221 0.1 844 0.64 0.64 033 10[04.40 | 81501| 81214
WS |F| 05| 39.35| 1945 2930, 2201  0.34 35p 0.51 0.57 459 75 00 16.29| 81462 77518
WS |F|0.75| 39.35 | 19.45| 2930| 2203  0.36 357 0.57 0.62 4.05 0/604.92 | 81469| 77988
WS |F| 1 | 39.35| 19.45| 2930] 2203 0.39 352 0.62 0.64 355 90/413.86 | 81477 7842(
WS |P| 05| 39.35| 1945 2930, 2191  0.04 35p 0.65 0.p4 4112 63 0| 15.30| 81483 77939
WS |P|0.75| 39.35 | 19.45| 2930| 2189  0.03 357 0.67 0.64 3.69 0/534.98 | 81487| 78317
WS |P| 1 | 39.35| 19.45| 2930| 2186 0.07 352 0.69 0.64 3B9 80/414.29 | 81491 78574
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Table 6. No Equilibrium
a) (b) () (d) (e) ® (9) (h) 0] 0] (m) (n) (0) ()
£ > 2 g o o 8 o o

£ §§ g g 2 g g § % % >5 g5 S i ) %.9 2 z

g ac 3 £ > o k= 5 c = E 8 E £ =] ER 0 O

B35 | <2 |seg| g | 5 | &£ | & |S5|Es| 2 |z¥|g¥| 8| g

€ = 2 =Y c s 3 2 £

CURRENT 39.35 19.45 2930 2191 -- 101 -- -- 4.23 80.5 13.71 | 94255 86391
GMI F| 0.5| 39.32 19.22 2925 219( 0.31 194 0.39 0.56 297 .31 0 10.58| 94241 86375
GMI F|0.75| 39.28 19.07 2912 2183 0.38 264 0.37 0.55 0.3 0[066.39 94244 86383b
GMI Fl 1 39.23 18.91 2896 2176 0.4¢6 357 0.40 0.53 0.00 0 0[0 0.16 94248| 86394
GMI P| 0.5| 39.31 19.24 2922 2184 0.02 194 0.52 0.62 2/36 .25 0 10.55| 94259 86393
GMI P|0.75| 39.27 19.08 2909 217§ 0.07 264 0.47 0.57 0.87 0/05%6.22 94259| 86397
GMI Pl 1 39.22 18.91 2892 2168 0.14 357 0.45 0.55 001 0 0l0 0.66 94259| 86404
GMI+WS |F| 0.5 | 39.34 19.38 2932 2194 0.36 406 0.47 0.59 3/90 .51 0 13.11 94248 86380
GMI+WS |F|0.75| 39.32 19.31 2926 2195 0.40 435 0.49 0.61 2.69 0[280.40 | 94253| 863871
GMI+WS |F| 1 39.30 19.24 2919 2191 0.45 467 0.50 0.60 1.38 2 0/1 8.68 94260| 86394
GMI+WS |P| 0.5| 39.33 19.39 2930 2187 0.06 405 0.60 0.63 326 .41 0 12.63| 94267| 86393
GMI+WS |P|0.75| 39.31 19.32 2923 2177 0.09 438 0.58 0.59 2.34 0[230.64 | 94268| 86397
GMI+WS |P| 1 39.29 19.24 2915 2167 0.13 467 0.56 0.56 143 301 8.96 94270 86391
UBI F| 0.5| 39.28 19.22 2915 2197 0.41 568 0.51 0.59 0J86 .06 0 6.84 94265 86404
UBI F|0.75| 39.23 19.06 2897 2183 0.51 814 0.51 0.56 0.p6 0[002.91 94271| 86415
UBI Fl 1 39.17 18.90 2876 2172 0.61 1060 0.50 0.55 0/00 00 0. 0.00 94272 8642(
UBI P| 0.5| 39.27 19.23 2907 2184 0.18 568 0.60 0.60 052 .04 0 6.73 94283 86421
UBI P|0.75| 39.21 19.06 2885 2173 0.23 814 0.56 0.58 0.p4 0[002.52 94285| 86428
UBI Pl 1 39.15 18.89 2859 2158 0.33 1060 0.54 0.57 0/00 00 0. 0.00 94280 86424
UBI+WS |F| 0.5 | 39.33 19.36 2930 220( 0.38 598 0.51 0.61 3/30 .40 O 12.04 | 94253 86389
UBI+WS |F|0.75| 39.31 19.28 2922 2196 0.43 72( 0.52 0.62 1.96 0[178.78 94260| 86398
UBI+WS |F| 1 39.28 19.21 2914 2193 0.47 843 0.51 0.60 073 5 0[0 6.25 94266| 86407
UBI+WS |P| 0.5 | 39.32 19.38 2924 2196 0.10 59y 0.66 0.66 2/44 24 0 9.75 94279 86414
UBI+WS |P|0.75] 39.29 19.30 2914 2193 0.14 714 0.64 0.62 1.01 0[077.43 94285| 86422
UBI+WS |P| 1 39.26 19.22 2903 2189 0.19 842 0.61 0.61 017 1 0[0 6.80 94292| 8643(
WS F| 0.5| 39.36 19.49 2921 2204 0.34 352 0.52 0.58 4167 .76 O 16.29 91925 85178
WS F|0.75| 39.36 19.50 2919 2207 0.36 352 0.57 0.63 4.16 0[624.87 | 91933| 85184
WS Fl 1 39.35 19.50 2918 2208 0.39 352 0.62 0.65 366 0051391 | 91941 85194
WS P| 0.5| 39.36 19.53 2922 2197 0.04 352 0.65 0.65 4/11 .64 O 15.48 | 94272 86400
WS P]0.75| 39.35 19.52 2920 2193 0.05 352 0.68 0.65 3.67 0/535.01 | 94276| 86401
WS Pl 1 39.35 19.53 2918 2189 0.07 352 0.69 0.64 338 80[414.21 | 94280 86402
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Table 7. Equilibrium: n =0
(@ (b) (c) (d) (e) ® (9 (h) 0] 0] (m) () (0 (P
c > @ g o g 8 a a
85% s | 58| g | < 5 2 £ | 8| & | 5| €| 3 | ¢
£38 3 | 2% g 5 S g 5 | £% g R © =
IS I g 5 c E S 2 £

CURRENT 39.35| 19.45 2930 2191 - 101 - - 423 805 13.71| 94255 90047
GMI |F| 05| 39.39| 1950 3193 2433 029 191 043 091  3/60.400 10.98| 94324 90745
GMI  |F|0.75| 39.38 | 19.47| 3306| 2533 0.3 26 088 095 181  0/1%.13 | 94363 92561
GMI |F| 1 | 39.36| 19.38) 3360 2587 039 339 089 095 0558 2004.05 | 94388/ 93809
GMI |P| 05| 39.36| 1945 3117] 2366 000 1901 084 089  2/94 310 1050| 94326 91399
GMI  |P|0.75| 39.35 | 19.36| 3174| 2421 0.0 263 087 092 150  0/107.38 | 94345 93052
GMI |P| 1 | 39.31| 19.26] 3234 2476 0.07 342 086 091 021 1004.61 | 94352| 94148
GMI+WS |F| 05| 39.37| 1950, 3043 2307 035 406 072 0.0  4/04 .54 0 13.42| 94285 90266
GMI+WS |F|0.75| 39.37 | 19.48| 3086| 2346 0.3 434 080 087 3p0  0,330.88 | 94306| 91321
GMI+WS |F| 1 | 39.35| 19.44| 3114/ 2372 042 466 082 089 1/85 70.19.10 | 94322 92477
GMI+WS |P| 05| 39.35| 19.46| 2976 2246 005 405 074 06  3/44 440 1271| 94289 90871
GMI+WS |P|0.75| 39.33 | 19.39| 2969| 2245 0.07 431 074 077 242  0230.10 | 94290/ 91879
GMI+WS |P| 1 | 39.31| 19.37| 3041] 2306 0.1 466 078 080  1/12 101959 | 94299] 93182
UBI |F| 05| 39.35| 1948/ 3170 2426 038 568 086 082 1/28.10Q 7.43 | 94348 93079
UBI |F|0.75| 39.31 | 19.35| 3166 2430  0.47 814 0.8t 089 012 0]016.13 | 94361| 94238
UBI |F| 1 | 39.23| 19.07| 3027 2317 058 1060 0.49 0JF1  0/00 00 0. 0.00 | 94328 9432
UBI |P| 05| 39.31| 19.40| 3064 2334 011 568 083 083 0/62.050Q 7.97 | 94340 93727
UBI |P|0.75| 39.23 | 19.15| 2951 2244 0.2 814 067 067 006  00®@94 | 94313 94258
UBI |P| 1 | 39.08| 1867 2646 1986 0.38 1060 038 044  0/00 00 0. 0.00 | 94206 9420¢
UBI+WS |F| 05| 39.37| 1951 3069 2333 03] 599 079 0B85  3/49 .43 (0 12.25| 94300 90830
UBI+WS |F|0.75| 39.36 | 19.48| 3113| 2374  0.41 721 083 089 2P1  0/219.65 | 94323| 92129
UBH+WS [F| 1 | 39.34| 19.43| 3131 2394 044 844 084 090 1/02 8007.66 | 94337| 93322
UBI+WS |P| 05| 39.35| 19.43| 2988 2264 009 598 078 09 2|58.27 0 10.46| 94303 91732
UBI+WS |P|0.75| 39.31 | 19.34| 2960| 2248  0.11 72 074 073 1p0  0,08.62 | 94301 93311
UBH+WS [P| 1 | 39.26| 19.24| 2964 2249  0.1¢ 841 066 064 0P7 100356 | 94281 94013
WS |F| 05| 39.37| 19.53] 2944 2225 034 358 057 063  4l67.76 0 16.33| 94258 89610
ws |F[0.75] 39.36 | 19.53| 2940] 2224  0.34 352 062 066 417  0/624.88 | 94265 90120
WS |F| 1 | 39.36| 1953| 2933 2221 039 352 045 0.68 365 0 0513.79 | 94271| 90646
WS |P| 05| 39.35| 1950/ 2895 2180 004 352 063 062  4[18 .64 1519 94266 90106
WS |P|0.75| 39.34 | 19.47| 2857| 2153 0.04 352 057 054 363  0|524.45 | 94258 90649
WS |P| 1 | 39.34| 19552| 29200 2204 007 351 047 0.65 3001 8031246 94268/ 91273
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Table 8. Equilibrium: n =-0.5

@ (b) (c) (d) (e) ® C)] (h) 0] 0] (m) (n) 0| ()
o E T S ) g % 5 n o ¥ > § § =
c = = = s o o € 1 T

£o g = = = £ E s = S g £ a §_ E a
CURRENT 39.35| 19.45 293( 2191 -- oL - - 423 80.513.71| 94255 9004f
GMI F| 0.5 39.31| 19.27| 2923 2202 0.31L 1938 0.46 0.60 3,09.32 0 10.37| 94248 91176
GMI F| 0.75| 39.26| 19.10 2906 2191 0.38 269 0.42 0,58 0.92.06 0.61 | 94247 93333
GMI F| 1 39.21| 18.94| 2889 2183 0.45 356 041 0.p4 0[00 0 (.00.18 | 94251f 94248
GMI P| 0.5 39.30| 19.29] 2921 2198 0.0p 193 0.59 0.65 2150.26 Q 10.47| 94269 9178b
GMI P| 0.75 | 39.26| 19.12 2903 2189 0.05 269 0.52 0,59 0.69.05 7.41 | 94262 93618
GMI Pl 1 39.19| 18.93] 2877 2169 0.14 356 043 0.p2 0[01 0 Q.00.23 | 94242 9423y
GMI+WS F| 0.5 39.33| 19.42 2937 2211 0.3p 406 0.52 0.62 3188.51 0 13.19| 94254 90398
GMI+WS F| 0.75| 39.31| 19.34 2923 2206 0.40 435 0.54 0/64 2.7D0.28 10.24| 94260 91511
GMI+WS F| 1 39.29 | 19.28| 2916 2202 0.45 46[7 0.56 0.p4 1|54 2 (0.18.07 | 94266 92732
GMI+WS P| 0.5 38.76| 20.13 2937 2212 0.0p 408 0.63 0.70 3143.42 Q 12.29| 94279 90864
GMI+WS P| 0.75 | 38.72| 20.08§ 2929 2210 0.0f7 437 0.63 0/68 2.36.24 10.05| 94278 91928
GMI+WS Pl 1 38.66 | 20.00] 2912 2193 0.18 468 0.54 0.57 0[81 9 (Q.011.17| 94258 9345b
uBlI F| 0.5 39.27| 19.26/ 291Q 2202 0.41L 568 0.56 0.62 0,87.06 Q 7.08 | 94270 93410
uBlI F| 0.75| 39.22| 19.09 2884 2190 0.50 814 0.52 057 0.06.00 3.11 | 94272 94215
uBl F| 1 39.16| 18.93] 2867 217 0.60 1060 0.51 0.56 0l00 00 Q. 0.00 | 94273 94273
uBl P| 0.5 39.26| 19.26/ 2907 2195 0.18 568 0.62 0.62 0,52.04 Q 6.96 | 94289 93770
uBl P| 0.75| 39.20| 19.09 2871 2180 0.238 814 0.57 0,59 0.04.00 2.78 | 94287 9425P
(9]2]] Pl 1 39.13| 18.92| 2850 2164 0.38 1060 0.53 0.58 0{00 00 Q. 0.00 | 94281 94281
UBI+WS F| 05 39.32| 19.40 2928 221 0.3B 598 0.56 0.65 3132.40 0 12.07| 94262 9096/
UBI+WS F| 0.75 | 39.30| 19.33 292C 2208 0.4p 720 0.57 0/65 1.96.18 8.90 | 94268 92316
UBI+WS F| 1 39.27| 19.24| 2910 2203 0.4y 843 0.56 0.p2 0[73 5 (0.06.38 | 94272 93545
UBI+WS P| 0.5 39.31| 1942 2924 2208 0.0p 598 0.68 0.69 2152.26 0 10.14| 94288 91778
UBI+WS P| 0.75 | 39.27| 19.34 2911 2205 0.1p 720 0.64 0/64 0.89.07 7.70 | 94290 9340b
UBI+WS Pl 1 39.21| 19.21| 2886f 218 0.18 841 0.51 0.53 0[23 1 (0.02.61 | 94257 94029
WS F| 0.5 39.36| 19.55 294(Q 2222 0.34 353 0.55 0.62 464.76 0 16.43| 94262 89650
WS F| 0.75| 39.35| 19.55 2938 2228 0.36 352 0.59 0/66 4.16.62 14.95| 94270 90137
WS F| 1 39.34| 19.56| 2936 2223 0.39 35p 0.62 0.68 3|65 0 (.513.79| 94277 9065[
WS P| 0.5 39.35| 19.57| 293§ 2218 0.0B 352 0.66 071 4118.65 Q0 15.57| 94285 90131L
WS P| 0.75 | 39.35| 19.57 2937% 222p 0.08 352 0.68 0[73 3.68.54 14.82| 94289 90677
WS Pl 1 39.33| 19.55| 2928 2213 0.06 35p 0.64 0.66 3|01 8 (.312.59| 94275 9128
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Table 9. Equilibrium: n =-1

@) (b) © (d) (€) U] (©) (h) @) U] (m) (n) @]

o % - © > o g 8 5 o o ¥ > § § 2

5§88 28w S| 8E| 8 | x& g |ze| 2| §e| tg| 2g| 3 %

255 £02/5eg 58| £ | =¢ § |E€| 85| 38| e | 55| 38 Q

£o g = = =2 = o g = = £ = o é g a
CURRENT 39.35| 19.45 2930 2191 - 101 - - 423 805 13.71| 94255 90047
GMI |[F| 05| 39.30| 19.29| 2925 2204 031 198 054 050  3/09.32 0 10.40| 94254 91181
GMI |F|075| 39.25| 19.13 2911 2197 037 260 053 0p0  0[930.06 | 6.82 | 94257 93332
GMI |[F| 1 | 3920| 1895/ 2892 2187 045 356 047 054 001 0 000.24 | 94255 9425(
GMI [P| 05| 39.29| 19.31] 2923 2200 0.01 198 064 066 250 .26 0 10.49| 94275 91790
GMI |[P|075| 3925| 1913 290§ 2192 005 260 058 060  0/840.05 | 5.89 | 94268 93431
GMI |[P| 1 | 39.18| 1894| 2880 2173 014 356 048 052 001 0 0l00.38 | 94246) 94241
GMI+WS| F | 05 | 39.32| 19.44| 2933 2213 036 406 058 062  3/90 .51 ( 13.18| 94263 90388
GMI+WS| F | 0.75| 39.30| 19.37| 2927 2210 040 435 062 0p5 2{790.29 | 10.23| 94269 91495
GMI+WS| F| 1 | 39.28| 19.29| 2918 2204 045 467 061 064 1555 30.18.17 | 94272 9273%
GMI+WS| P | 05 | 39.32| 19.45 2930 2208 006 405  0.68 0.fO 344 42 12.33| 94284 90865
GMI+WS| P | 0.75| 39.29| 19.38] 2923 2206 0.0F 435 067 0p9  2{310.24 | 10.29| 94284 91987
GMI+WS| P| 1 | 39.25| 19.29| 2908 2192 012 466 060 058 081 9001124 | 94266 9346(
UBI |F| 05| 39.26| 19.28) 2913 2205 041 568 061 063 0[88.06 0 7.08 | 94276 93404
UBI |F|075| 39.21| 1912 2895 2196 050 814 058 057  0[06.00 | 3.37 | 94282 94225
UBI |F| 1 | 39.15| 1895/ 2872 2184 0.6 100 054 056 000 00 0. 0.00 | 94281 94281
UBI |P| 05| 39.25| 19.29) 2907 2199 018 568 0.66 062 052.040 7.10 | 94298 93779
UBI |P|075| 39.19| 19.12] 2883 2186 023 814 061 059  0[04€.00 | 3.01 | 94297 94261
UBI |P| 1 | 39.12| 18.94| 2856 2170 033 1060 0.57 058  0/00 00 0. 0.00 | 94290 9429(
UBHWS | F| 05 | 39.31| 19.42| 2929 2213 038 598 060 055 3[32.40 (0 12.10| 94267 90966
UBH+WS | F|0.75| 39.29| 19.34] 2922 221 042 72D 063 0B6  1/97.18 | 897 | 94274 92320
UBHWS|F| 1 | 39.26| 1926/ 2912 2206 047 843 042 062 073 50006.48 | 94277| 9355(
UBH+WS | P| 05 | 39.30| 19.44| 2925 2209 009 598 070 0J0 2/53.26 (0 10.17| 94295 91781
UB+WS | P |0.75| 39.26| 1937 2914 2208 011 720 069 0p5 0/90.07 | 7.69 | 94299 93408
UBHWS|P| 1 | 3920 | 19.24| 2891 2185  0.1§ 841 057 054 023 100281 | 94266 94039
WS |F| 05| 3935| 1957 2940 2223 034 358 062 062 4/64.76 0 16.41| 94268 89651
WS |F|0.75| 39.34| 19.57] 293§ 22283 036 350 0.63 056  4/160.62 | 14.96| 94274 9014]
WS |F| 1 | 39.33| 1958 2936 2224 039 352 0.6 069 3/65 0051378 | 94283 90653
WS |P| 05| 39.34| 1959 2938 2218 008 352 070 Ol  4/19.65( 1551 | 94290 9012%
WS |P|0.75| 39.34| 19.59| 2937 22283 0.0B 350 0.2 0f3  3|6D.54 | 14.87| 94295 9068B
WS |P| 1 | 39.31| 1958 2930 2215  0.0¢ 352 068 067 3002 8031256 | 94283 91283
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Table 10. Equilibrium: n = <o

(@) (b) © (d) (€) (f) ) (h) 0) 0) (m) (n) ©| ®

o % - © > o g I3 = o o @ > § § 2

c25 |93 5|css B5| 2 | sE| % |2E|gE | Eg|eg|ds| B |G

55 £02/582 88| £ | &8s | § |25 | 8| g€ | e | 5| 2

£a¢ === 2 = o g = === = §_ 2 .
Current 39.35| 1945 2030 2191 - 101 - - 423  80.5 13.71 | 94255 90047
GMI |F| 05| 39.28| 18.62] 2899 2167 032 198 006 049  2/88.30 0 10.56| 94031 91173
GMI |Flo.75] 39.19 | 17.83] 2859 213§ 039 281 004 042 06  0[0%.03 | 93825 93077
GMI |F| 1 | 39.10| 17.06] 2816 2104 048 379 005 042 0P0 000000 | 93628 93628
GMI |P| 05| 39.27| 18.65| 2881 2163 002 19y 007 054 239 .25(Q 10.34| 94057 91683
GMI  |P|0.75] 39.19 | 17.89| 2841] 2134 007 280 006 046 059  0]/046.63 | 93852| 93267
GMI |P| 1 | 39.08| 17.08] 2789 2091 017 378 006 042 000 000000 | 93629 93629
GMI+WS |F| 05| 39.31| 18.82] 2909 2178 03] 406 007 053 3/88.51 (0 13.03| 94058 90213
GMI+WS |F|0.75] 39.25 | 18.20| 2879] 2153 041 43¢ 005 047 255  0[280.35 | 93884 91358
GMI+WS |[F| 1 | 39.19| 17.49| 2844 2129 046 471 004 041 1P5 10/1857 | 93684 9244
GMI+WS |P| 05| 39.30| 18.84 2891 2173 006 405 008 0.1  3[35 .42 (Q 12.44| 94080 90752
GMI+WS |P|0.75] 39.25 | 18.19| 2859] 2150 008 433 007 052 213  0/220.45 | 93890 91785
GMI+WS [P| 1 | 39.16| 17.47| 2817 2111 014 470 005 042 06 80[010.33 | 93671 9291¢
UBI |F| 05| 39.25| 18.67] 2891 2171 041 568 0.09 054  0/86 .06 0 6.83 | 94071 9322(
UBI |F|0.75] 39.16 | 17.92| 2847 213 052 814 008 049 0p4 00359 | 93875 93840
UBI |F| 1 | 39.06| 17.14| 2800 2103 0.62 1060 0.08  0.49  0f00 00 O, 0.00 | 93669 9366¢
UBI |P| 05| 39.23| 18.61] 2865 2162 014 568 0J1 056 046 .03 0 7.25 | 94070 9361¢
UBI |P|0.75] 39.13 | 17.86| 2818 2127 024 814 010 053 0p2  0joe.35 | 93870 93850
UBI |P| 1 | 39.02| 17.07| 2765 2081 035 1060 0.9 051  0f00 00 O, 0.00 | 93659 9365¢
UBI+WS |F| 05| 39.30| 18.78] 2905 217§ 038 595 008 055 3/29.39 0 11.76| 94057 90789
UBI+WS |F|0.75| 39.24 | 18.10| 2872] 215 043 715 007 047 1p5 0[178.48 | 93866 91932
UBHWS |F| 1 | 39.17| 1740 2836 2125 048 835 006 042 0[70 40/0576 | 93669 92982
UB+WS |P| 05| 39.29| 1885 2886 2175 010 595 010 061  2/58 .26 0 10.01| 94096 91537
UBI+WS |P|0.75| 39.22 | 18.19| 2850| 2151 012 715 010 054 0.7  0[077.54 | 93904| 9304§
UB+WS |P| 1 | 39.12| 1746 2803 2107 019 838 047 044 009 000 4.17 | 93676 93589
WS |F| 05| 39.33| 1896 2900 2187 034 350 006 054  4]74 .77 0 16.28| 94066 8936¢
WS [F|0.75| 39.29 | 18.40| 2874 2167 0371 348 006 051 408  0[625.15 | 93889 89854
WS |F| 1 | 39.26| 17.84| 2848 2147 04 345 005 046 371 0051357 | 93720 90052
WS [P 05| 39.33| 1891 2896 2181 004 350 007 062 421 .64 0 15.23| 94068 89888
WS [P[0.75| 39.29 | 18.31| 2868] 2162 0.04 347 0.06 056 36  0[544.37 | 93875 90148
Wws |P| 1 | 39.23| 17.73] 2836 2133 007 344 005 043 206 80/312.83| 93684 90758
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Appendix A. The microecometric model

A.1. Household behaviour

The basic modelling framework belongs to the farfifhe Random Ultility models and is similar to three adopted in a
series of papers by Aaberge et al. (1995, 1999)2@000b, 2004, 2011) and Colombino et al. (261G)e will
consider households with two decision-makers (@s)pbr one decision-maker (singles). In both csesdecision-
makers are aged 20 — 55 and are not retired oestsidOf course there might be other people imthesehold, but their
behaviour is taken as exogenous.

A couplen is assumed to solve the following problem

Jmax UTC R hy £)

h.OA
h, OA

C=RWh,wW k.Y

(A1)

where

U"(C,h.,h, &) = utility function

h, = average weekly hours of work required by the ehgeb in the choice set for partner of genglerF (female) or M
(male);

A= set of 12 discrete values (see section A.3);

w; = hourly wage rate of partngr

y" = vector of exogenous household gross incomes;

C = net disposable household income;
& =random variable that captures the effect of seoked characteristics of the household-job match;

R = tax-transfer rule that transforms gross incomtsnet available household income.

The first two constraints of problem (A.1) say ttie¢ hours of workn, are chosen within a discrete set of valées

including also 0 hours. This discrete set of vakes be interpreted as the actual choice set (m@gteemined by
institutional constraints) or as approximationshte true (possibly continuous) choice set.

The third constraint says that net incoBes the result of a tax-transfer rdReapplied to gross incomes.

1 Surveys of various approaches to modelling lasupply for tax reform simulation are provided bye€uly et al. (2005), Bourguignon et al.
(2006) and Meghir et al. (2008).
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We write the utility functiond "(C, h., h, ,&)as the sum of a systematic part and a random ccengion

(A.2) UCh heFVRWR R .V)h.h . 28 5e

where Z" is a vector of household characteristics @i a vector of parameters to be estimated. Tegretation of
the random variable is analogous to the one given by McFadden in l@sentations of the Conditional Logit model
(McFadden, 1974): besides the observed varialiless ire characteristics of the household-job mhghare observed
by the household but not by the econometricianrahelom variables is meant to account for the contribution to utilit
by those characteristi¢slUnder the assumption thatis i.i.d. extreme value, it is well known that gebability that

household subject to tax-transfer reginkechoosesh. = f,h, = mis given by

explV (RW £, m ¥), £, m 28)}
> > exe{v(ROER W B, Y) b b Z8))

h-0Q h, 00

(A.3) P"(f,m@,R)=

In a similar way, a singleof genderg is assumed to solve a constrained utility maxitizaproblem as follows:
maxU; C he)

(A.4) hOA
C=RwhY)

where

h = average weekly hours of work required by the ehgeb.

In this case, the utility functiobl (C, h,&) can be written as the sum of a systematic paraaratidom component:

(A5) US(C.,hie)=V(R(Wh ¥), h 28, )+&

12 Most of the labour supply literature adopting tBenditional Logit framework tends to privilege affelient interpretation of the random
component, where the true utility function is jtret systematic componevitof expression (A.2) and the random varialslés an optimization error
(e.g. Van Soest 1995 and Duncan and Giles 1996)mftication of this interpretation is that the eometrician is assumed to know more than the
household itself: the econometrician knows thattthe utility isV, while the households base their choices on a gvutitity level U. We find this
interpretation less acceptable than the one ofligipaoposed by McFadden, so here we follow théetatThe interpretation we adopt, however,
implies that we cannot test for the (local) quasieavity of the utility function: we estimaié and we could make a test ¥nbut the true utility
function is not butU, andU is a function of an unknown random variable
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A.2. Empirical specification of preferences
We choose a quadratic specification since it isdirin-parameters and it represents a good compednaitween
flexibility and ease of estimation:
V"=6.C+6- (T-h )+6, (T- h )+
(A.6) +6,C°+0 T-h. j+6,, T-h, j+
+6:CT-hy Y0uCT-h 36, T- R )T R
(A.7) V*=6.C+6, (I'—hg)recccﬂegg(T— hgf+6'CgC(T— h)

where V" and V° denote the systematic part of the utility functiespectively for couples and singles dndenotes
total available time.

Some of the above parametés are made dependent on characteristics:

8. = o+ B ( Age of the wiler 5., ( Age of the w)fer
B..( #Childrgr S.,( #Qthien under §+ B, (#Children 6-10
(A.8) 8y = Buo+ Bur( Age of the husbahet 5,,,( Age of thesban) +
Bys( #Childrgr B, ,( #Gthien under $+ S,,s (#Children 6-1
8, = Lo+ Bu( Agk+ S,,( AR + B, #Childrgr
B,,( #Children undey68,;  (#Chéld 6-10)
6. = B, + B, (Household's size).

Notice that the parameters are separately estinfiatetuples, single females and single males.

A.3. Empirical specification of the opportunity ses

We assume that each partner in a couple houseanldhoose between 10 values (from 1 to 80) of wesdirs of work.
Each value is randomly drawn from one of the follmyten intervals1-8, 9-16, 17-24, 25-32, 33-40, 41-48, 49-56, 57-
64, 65-72, 73-80. Moreover they can also choogetout-of-work but we don’t distinguish betweenatt and
unemployment status (therefore there is one ali@mwith zero hours of work). Thus each couple dehold chooses
among 121 alternatives. In order to compute neséloold incom€ for each one of the household jobs contained in
Ax A, we use the EUROMOD Microsimulation mod&In other words EUROMOD mimics the tax-transfeerg.

Wage rates for those who are observed as not eegblane imputed on the basis of a wage equatiom&®td on the

13 EUROMOD is a tax-benefit microsimulation model fbe European Union that enables researchers dicg poalysts to calculate, in a
comparable manner, the effects of taxes and bsrefihousehold incomes and work incentives fopthgulation of each country and for the EU as
a whole. EUROMOD was originally designed by a reseéeam under the direction of Holly Sutherlanthat Department of Economics in
Cambridge, UK. It is now developed and updatethe@tMicrosimulation Unit at ISER (University of Egs&JK).
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employed subsample and corrected for sample saheétor the single households, we assume thairbke shrousehold
head can choose among the same set of 11 altermaiwwhere each partner of a couple householsesifo
The data typically show a more or less pronouncegtentration of people around hours correspondirfglktime, part-
time and non-working. The models of the type oetlimbove are typically unable to reproduce theakgpd useful
procedure consists of adding alternative-specifimichies. We define the following dummies for pantei full-time,
overtime, working and not working (the excludeddition being “working less than 17 weekly hours”):

()= {1 if 17< .hg < 32

0 otherwise

1if 33< h, <48
0 otherwise
1if 49< h,
0 otherwise
1if0< h,
0 otherwise

0, ()=
(A.9) Dg(h,) ={

o0 ()=

withg = F (female) or M (male
Aaberge et al. (1995, 1999) and Dagsvik (2000) idea formal justification of this procedure: assugna non-uniform
probability density function of the alternativestite opportunity set and adopting an appropriatgiscal specification

allows rewriting the choice probabilities respeeljvfor couple and single households as follows:

exp{V(Rw\z fmy) fm28)+3y, R( )+ 2r. R r?}

P'(f,m8y,R= ; .
zzexp{v(wu,wa hoY) b 2" 8)+ 2 R D)+ 2y, R n)}
h.0Q h, 00 k=1 k=1

(A.10)
exp{v(R(wj i.Y).9.2:6) +iVQka(i)}
Ps(jﬁg!yg R): =

Zex;{V(R(V\Z hy)hZ ﬂ)*’iygk D( b}

hoQ

where they's and thed’s are parameters to be estimated. The coeffigestsill reflect, possibly besides other costs or

utility components, the different availability oemkity of different types of jobs. This interpré&atof the dummies
entails an interpretation of the model as repr@sgrat matching process (between types of housaraldypes of jobs)
rather than simply a labour supply decision anchithe basis for a simulation procedure that adsdion market

equilibrium (see section A.7).

14 A comparison and evaluation of different procesurespecify the choice set is provided by Aabertgs. (2009).
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A.4. Estimates
The parameters are estimated by Maximum Likelihéaa.the estimation and simulation exercise preseint this paper
we use the Italian dataset generated by EUROMOMD feam the Survey of Household Income and Wealttl{9)
1998.
The inclusion criteria (rather common in the litera on behavioural evaluation of tax reforms)asdollows:

- Couple and single households;

- Employed (self-employed included), unemployed active (students and disabled are excluded);

- Both partners of couple households and heads gliesirouseholds aged 20 — 55.
The estimates based on the sample of couplesesimgh and single women (respectively 2955, 291386d
observations) are reported in Table A.1.

The crucial preference parameters are:

B, and 8. (related to the marginal utility of income);

B:, and .. (related to the marginal utility of wife’s leisgre

B, and g, (related to the marginal utility of husband’s les).

B,, and g, (related to the marginal utility of single houstehbead leisure).

The other parameter8'sand 8'smeasure the effects of various interactions ofikeisimes and income among

themselves and with household characteristics.

The marginal utility of income and the marginalitytiof wife’s and husband’s leisure appear to bsifive and
decreasing (at least at the observed choices).

The wife’s and the husband’s leisure appear toobgptements, in the sense that more leisure of btieem has a
positive effect on the marginal utility of leisunéthe other one.

25



Table A.1. Parameter estimates

Couple Single female Single Male
B-o .3301752*** .1562657
Br1 -.0077954*** -.0085422*
B-, .0001051*** .0001062*
Bes .0086118*** .0097963
B-, -.0018444 -.0025955
B .0030899 .0130587
Buo .0338491 .2237299*
B .001687 -.0053004
B -.0000218 .0000694
Bus .0035718 -.0685087
Bua -.0105606*** .0614548
Bus -.0077151* .0634671
Beo .0004311*** -.0001394 .0002968
B -.0000251 .0000433 -.0000642
6. -9.12e-09* -1.42e-08 -8.87e-09
6., -.0008251*** .0008978*
B .0003973** -.0000417
[ -1.92e-06* 5.70e-06

CF
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Table A.1. Parameter estimates (cont'd)

Couple Single female Single Male
6., -1.01e-06 -1.23e-06
6., .0001992*
Ve 3.07818*** 4.069606***
Ve, 5.223014*** 7.077753***
Ves 5.260581*** 6.363261***
Vea -3.356024*** -1.131054**
Vi 3.673685*** 2.997396***
Yo 8.314315*** 6.786832***
Vs 8.917805*** 7.232927***
Yira -.8084671*** -.7926529

For the meaning of the coefficient symbols see@&sgions A.6, A.7 and A.
*** = significance < 1%
** = significance < 5%

* = significance < 10%
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A.5. Behavioural simulation method

The estimated model is used to simulate the effdcdternative hypothetical tax-transfer refori@appose we are
interested in some tax-transfer rule R. We exglanprocedure with reference to the case of coupkts

P"(f,m8,y, R be the probability that couple househnldhooseq f,m)under theR tax-transfer regime, computed on
the basis of the estimated parameters. Supposeaviletarested in simulating the expected valueoafes function

" (f,m): it might be the net available income under the nde, hours worked, taxes paid etc. Then we cdenthe

expected value of that variable after the policyriplemented as follows:

(A.11) Eyl (m Y0 (mP(tmZioy, B

f0Q mOQ

A similar procedure is used to simulate the effe¢lternative tax-transfer reforms for singles.

A.6. Social evaluation
In section 3 of the main text we define two SovUiéIfare functions. Their computation requires thiéofving steps.

1) Expected maximum utility attained by householehder tax-transfer regin®) :*

In[h%%Qexp{v(R(v@n,wa m,wp,n,zwﬁgm g(wgypk W)}]
(A12) v(Ry=]COUPe 5 5

In[h%exp{v(w RSLEE EOWAIL Dz Q(h}]

if single

2) Interpersonally-comparable-metric utifitpf household under tax regim&, U (R).

Letv’(R,) be the expected maximum utility attained by a efee household under a reference tax-transfer eedimthis

paper we choose as reference household the psorgk in 1998 and as reference tax-transfer sydtem 998 system:

(A13) v°(Ro>=ln(zexp{V( ROAN9), 0 281)+ >k R, B DH

h 0Q

The interpersonally-comparable money-metric utilityhousehold under tax regim&, 4" (R), is then defined by:

(A.14) In{Zexp{V(u” RLNZ B y)+> v B (D D (“)H =v" (R.

h 0Q

15 For the derivation of this expression, see McFadd®78) and Ben-Akiva et al. (1985). The same oufogy for empirical welfare evaluation is
used by Colombino (1998).

16 A comprehensive explanation of the procedure atbfair developing interpersonally comparable messsof utility is provided by King (1983).
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In other words,." (R) is the net available income needed by the refereaasehold under the reference tax-transfer
regime in order to attain the same expected maximtility level of householdh under tax-transfer regine

3) Expressions (A.12) — (A.14) assume that the &loolsl is able to choose the constrained utility-mazing “job”. In
the Non-behavioural simulation this assumptiondsappropriate anymore. The procedure we adopfiimed
hereafter; it is referred to single householdsgktension to couples is immediate.

Let

h" = hours of work of householidunder the 1998 regime,
h°= hours of work of the reference household underl®98 regime.

Thenu"(R) is defined by:

(A.15) V(£'(RLF, Z:0.y)=V(RWH, §), b, Z8y).
4) The Gini Social Welfare (GSW) function and trevérty-adjusted Social Welfare (PAGSW) function emenputed as
follows:
GSW R¥u R) £ IR)
(A.16)
PAGSW R¥u (R) £ I1(Ry p(B
where

u(R)=%Zﬂ“(R)

I (R) = Gini coefficient of the sample distribution gf(R)

p(R) = head-count poverty ratio.
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Appendix B. Simulation under equilibrium

The microeconometric model illustrated in Appendliadopts the widely used refinement consistinghobiducing
alternative-specific constants, which should actéama number of factors such as the differentsitgror accessibility
of different types of jobs, search or fixed costd aystematic utility components otherwise not aoted for (expression
A.10). Many papers have adopted a similar proceaduge: Van Soest (1995), Aaberge et al. (1995912011a), Kalb
(2000), Dagsvik and Strgm (2006), Kornstad et280¢) and Colombino et al. (2010). All the authedspting the

“dummies refinement” so far have performed the &ithons while leaving the dummies’ coefficientss unchanged.

The policy simulation is most commonly interpreteda comparative statics exercise, where diffexquilibria —
induced by different tax-transfer regimes — an@gared. We claim that the standard procedure irrgéis not
consistent with the comparative statics interpi@tatAccording to a basic notion of equilibriumethumber of people

willing to work must equal to the number of avaiajpbs. Since thg/'s reflect — at least in part — the number and the

composition of available jobs, and since the nunabgeople willing to work and their distributioerass different job

types in general change as a consequence of threnefit follows that in general the’s must also change. A series of

papers by Aaberge et al. (1995, 1999, 2011a), ingildn a matching model developed by Dagsvik (12800), extend
the basic random utility approach to include a canathoice set and provide a structural interpretadf the “dummies
refinement” that leads very naturally to a simaatprocedure consistent with comparative stafics.

For simplicity of exposition we consider here aginindividual. The probability that a job of type chosen is

exp{V(R(Wj,Y). j;Zﬂ)+in D ( J')}

k=1

Zexp{V(R(Wh, . h z,H)+iyk R( ')'}

hOA k=1

(B.1) P(j;6,y,R)=

It can then be shown (Aaberge and Colombino 20t ) under certain assumptions — the coefficiehtse dummy

variables have the following interpretation:

“inl2
(B.2) y4-ln(Hj
and
_ (JK/JJ s
(B.3) Y =In k=1,2,3

17 A different procedure for equilibrium simulation which however would not be appropriate with oucmeéconometric model — has been
proposed by Creedy and Duncan (2001). The possibbmsistency of the Creedy-Duncan procedure wisamgua model of the type we adopt was
suggested to me by Lennart Flood.
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whereJ = number of market jobs (i.e. opportunities with 0), J, is the number of jobs wit¥< h < 32, J, is the
number of jobs witB3< h < 48 and J, is the number of jobs witd9< h. H and A are normalizing constants that
account for the presence of factors other than desity (such as search or fixed costs, numbeowfmarket
opportunities etc.).

To further simplify the exposition we assume nouat thnly the dummyp, is introduced, i.e. we rewrite the choice

probability as follows?®

exp{V (R}, y), ;;Z6)+, D,( )}
Zexp{V(R(Wh, . hz8)+y, D( I)}

hOA

(B.4) P(;6.y,R)=

Let us assume a constant-elasticity labour demametibn
(B.5) J = KW

where wis the average wage ratejs a constant ang is the wage elasticity of the demand for labounithis paper we
present simulation results based on alternativeesabf; . Notice that givery and the observed pre-reform number of
employed (and — in equilibrium — job$We can retriev&. Moreover, given the estimate gf, we can retrievél from

(B.2). Let us writev = W+ u.

Using B.2 and B.5 we write:
Kw’ _
(B.6) Va :ln(T]EV(W)
We then definerz (R, W) as the probability that individuais working given tax-transfer regime R and avenagge rate
W,

5 exp{V (RW+ y, 9.). g 28)+y (W D §
S explV (R@+ 4, h y), 1 28)+y (W B }}

(B.7) (R W y(W)=

wherew+ y = w; . Assuming that the choices under the tax-transfgimeR corresponds are in equilibrium, we must

have:

18 The extension to couples and to the multi-dummy éaexplained in Colombino (2010).
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(B.8) 275 (R W,y (W) = KW

where W, denotes the mean of the equilibrium wage distigot

Perfectly rigid demand
In the special case of a perfectly rigid demando &basticity), the number of jobs remains fixed the wage rate must
be adjusted so that the number of people willinggdok under the new regime is equal to the prermefoumber of jobs:

(B.10) SR W, (W) = J.

Perfectly elastic demand
When the demand for labour is perfectly elastie,rtrarket is always in equilibrium at the initial gearate. However,

since the number of working people in general ghihnge under a new tax-transfer rule and sincauh#er of jobs in
equilibrium must be equal to the number of peopléng to work, it follows that the parameter, = In[%] must

change. Then the equilibrium condition is

(B.11) J = He'™=.

wherelJ is the current (observed or simulated) numbemngfleyed. In this cas&remains unchanged, while instgagd
must be directly adjusted so as to fulfil condit{@11). The case with fixed wage rate and the dehadsorbing any

change in supply at that wage, actually corresptmtise scenario implicitly assumed in most taxysfar simulations.

However those simulations are not consistent dimeg do not take condition (B.11) into account.

Equiproportional changesin J and H.

One might consider a particular scenario in whiiemdH change in the same proportion as a consequeraceafdrm.
For example one might argue that the economy iarorgd so that there is a fixed proportion betwberdimension of
the labour market and the dimension of the “leisemnomy™ Clearly under this assumption the coefficignshould
be left unchanged. The simulation that in the nbex we label as No Equilibrium could also be ipteted as

corresponding to this scenario.

19 This possibility was suggested by Rolf Aaberga tbmment to a previous version of this paper.
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Appendix C. The reforms

Definitions:

X =W h = female gross earnings
Xy =W, h, = male gross earnings
X=X+ X%

y: = female unearned gross income
yu = male unearned gross income

m = other household net income

S = social security contributions (female)
S, = social security contributions (male)
S=5+§

. =g, +y. — S = taxable income (female)
l, =9, +VY, — S, = taxable income (male)
=1+l

P = poverty line

N = number of people in the household
G=aP+/N witha =1, 0.75, 0.50

C. = net disposable income (female)

C,, = net disposable income (male)
C=m+G+G,

T = taxes paid by the household

B = benefits or transfers received by household

g = average propensity to consumption

r = average VAT rate

w = proportional subsidy on the gross wage ratel= 0.

@(.) = progressive tax function (from gross income tbineome). The current (1998) marginal tax ratesaa follows:
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Income Bracke: Marginal Tax Rate

0- 15 18
15- 3C 26
30- 6C 33
60— 13t 39
>13¢ 45

Income brackets are in Millions of Lire (10 Millisrof Lire = 5165 Euros).

Under the 1998 system the above rates are appligersonal earnings, together with deductionsyalfeces and
benefits. Under the reforms all deductions, taxlitseand benefits are cancelled, the income bracket kept unchanged
and the marginal tax rates (either the flat orptagyressive ones) are applied to the whole persnoame (not just to

earnings).

Public Budget ConstraintZTl—ZBl+ N gC+> S=> T-> B+ D qC+> S

where the superscript R denotes a generic refodnbensuperscript O denotes the current system.
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GMI flat

o |Gl <62
FlGI2+(1. -G 12)(1-

t) ifl. >G/2
G/2ifl,<G/2
CM

G/2+

I, —G12)(1-1) ifl, >G /2
0ifl.<G/2
TF
~G/2)tifl, >G/2
5 - G/2— I if I, <G/2
Floifl.>G/2
0ifl, <G/2
TM:
w-GI2)tifl, >G/2
_ G/2—IMWIMSG/2
“loifl, >G/2

GMI Progressive

o -[G/2iIe=GI2
F\GI2+¢(1.-G/2) ifl.>G/2
G/2ifl, <G/2
Cy =

G/2+¢(1,-G/2) ifl, >G/2
0ifl. <G/2
T. = _
{ -G/2)-¢(1--G12) ifl.>G /2
_ G/2—u|ﬂFsG/2
_{OWI >G /2
0ifl, <G/2
{ -G/2)-¢(1,-G/2) ifl, >G/2
_[Gi2-1, ifl, <G/2
M_{OWIM>G/2

Couples
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UBI Flat

C.=G/2+1, (1-1)
Cy =G/2+ 1, (1-t)
T =tl,,

B. =G/2

T, =tl,

B, =G/2

UBI Progressive

C.=G/2+¢(l.)
C, =G/2+4(l,)

TF = IF _¢(IF)
B.=G/2

TM = IM _¢(IM)
B, =G/2

WS Flat

(I +ax:) if (1p+ax.)<G/2
] :{G/2+((IF +ax:)=G/2)(1-1)if (1. +wx.)> G/2
0if (I +ax.)<G/2
:{(GIZ—(IF +ax: ) tif (1 +ax:)>Gl2
B = wg:
(1 +axy) if (1, +ax, )<G/2
. ={G/2+((IM +axy, )= G12)(1- 1) if (1, +wx,)>G/2

F

0if (I, +ax, )<G/2

) {(G/Z—(IM +amy, ))tif (I +ax,)>G/2
By = wXy
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WS Progressive

(I +ax.) if (1 +ax.)<G/2
F={G/2+¢((| +ax:)=G/2)if (I +wx.)>G/2
0if (I +ax.)<G/2
{ I +ax, Glz) #((1; +ax.)-G/2) if (1. +wx.)>GI2

= WX
(I v X, )<G/2
{G/2+¢ wxy )= G12)if (1, +wx,)>G/2
0 if )<G/2
{( G/2) #((1y +awx,)=-G/2) if (I, +wx,)>G/2
= WXy,
GMI + WS Flat

0.56 /2 if (I, +ax. )< 0.55 /2

Ce=2(lp+ax.) if0.5G/2 <(I. +wx.)< G /2
G/2+((1: +ax.)=G/2)(1- 1) if (1. +wx. ) > G/2
0if (I +ax.)<G/2

TF
{ I +ax, G/2)t|f(IF+aJxF)>G/2

wx. +0.5G /2= (1. +wx.) if (I. +wx. )< 0.55 /2
ax, if (1 +aJx)>0.5G/2

0.56 /2 if (I, +wx, )< 0.55 /2
|f05G/2<(I +wx, )< G /2

G/2+ wxy )= G12)(1-t)if (1, +awx,)>G/2

0if ( )<G/2

{ G/2)t|f( wx,)>Gl2

wx,, +0.5G / 2- +wxM) if (1,, +wx, )< 0.55/2

{ )>05G/2
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GMI + WS Progressive

0.5G /2 if (I +awx. )< 0.55 /2
Ce=2(lp+ax.) if0.5G/2 <(I. +wx. )< G /2
Gl2+¢((1: +ax.)=G/2)if (I. +wx.)>G/2
Olf I +ax; <G/2
Te = { o+ o, G/2) #((1: +ax.)=G12) if (1. +wx.)>G/2
wx. +0.5G /2= (1. +wx.) if (I +wx. )< 0.55 /2
{wx if (I +a1x)>0.$/2
0.5G /2if (I, +ag, )< 0.5 /2
|f05G/2<(I +wx, )< G/2
G/2+¢ wxy )= G12)if (1, +wx,)>G/2
0if ( )<G/2
{ G/2) #((1y +axy)-G/2) if(I, +wx,)>G/2
wx,, +0.5G /12— (1, +wx,) if (1, +wx, )< 0.56 /2
{ )>05G/2
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UBI + WS Flat

105G 72+ (I +wx ) if (I. + wx )< 0.5G/2
_{o.$/2+ (I +wx. )A-t) if (I +wx )> 0.55 /2
B: =0.5G /2+ wx

_ [0 if (I +wx.)<0.5G/2
F _{t(IF+WxF)if (I, +wx.)>0.5G/2
105G 72+ (I, +wx, ) if (I, + wx, )< 0.5G/2
'{0.5{3/2+ (1, +wx,)(1-t)if (I, +wx,)>0.5G/2
B,, =0.5G / 2+ wy,

_ [0 if (I +wx,)<0.5G/2
M _{t(IM +wx,, ) if (1, +wx,)>0.5G/2

(=

M

UBI + WS Progressive

0.5G/2+ (I +wx ) if (I- + wx)<0.5G/2

F_{O.$/2+¢(IF+wa)if (I +wx. )> 0.5G /2
B: =0.5G/2+ wx

[0 (I +wx.)<0.5G /2
F '{(|F+wa)—¢(|F+wa)if (1. +wx.)>0.5G/2
_10.5G 72+ (I, +wx, ) if (I, + wx, )< 0.5G/2
'{o.$/2+¢(|M +wx,, ) if (1, +wx,)>0.5G/2
B,, =0.5G / 2+ wy,
T ={O if (I, +wx,)<0.5G/2

ooy, vwxy) -9, Fwx, ) if (1, +wx,)>0.5G/2

M
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GMI flat

_[GifI=G
_{G+(I—Gﬂ1—0ifl>G
_[oif1<G
_hI—GﬁWI>G
_[G-1ifI<G
_{OHI>G

GMI Progressive

_[Gif1<G
_{G+¢U—G)WI>G
_[oif1<G
_{U—G)—¢U—G)HI>G

_[G-1ifI <G
“loifl >G
UBI Flat

C=G+I(1-t)
T=tl
B=G

UBI Progressive

C=G+¢(l)

T=1-¢()
B=G

WS Flat

C:{(I +ax) if (1 +ax)<G

((1+eax)-G)(1-1)if (1+wx)>G/2

Olf I+wx <G/2
T

(G I+wx t|f(|+wx)>G

B

wy

Singles



WS Progressive

C[(r+ax) if (1 +ax)<G

_{G+¢((I +ax)-G)if (1+awx)>G

_[oif (1 +ax)<G

_{((I +ax)-G)-¢((1 +ax)-G) if (1 +wx)> G

B = wx

GMI + WS Flat

0.5G if (I +ax) < 0.55
C=4(1+ax) if 0.56 < (I +wx)< G
G+((1+ax)-G)(1-1)if (1+wx)>G

B 0if (1 +ax)<G
{ if

((1 +ax)=G)tif (1 +ax)>G

_ [ax+0.56-(1+wx) if (1+wx) < 0.56
ax if (I +awx)>0.5G

GMI + WS Progressive

0.5G if (I +ax)< 0.55
C=4(I+ax) if 0.5G <(l1+wx)< G
G+¢((1+wx)-G)if (1+wx)>G
_[oif (1 +ax)<G
{((|+a»<)—e)—¢((|+a»<)—e) if (1+wx)>G
_{a)x+0.56/2—(lF+a)x) if (I +wx)< 0.55
ax if (1 +ax)>0.5G

UBI + WS Flat
_[0.5G+ (I+wx) if (I+wX<0.5G
_{0.55+ (I +wx)(@-t) if (I +wx)> 0.5G
_ [0 if (I1+wx)<0.5G
_{t(l +wx) if (1 +wx) >0.5G

B=0.5G+ wx
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UBI + WS Progressive

c {0.%+(I+Wx) if (I+wX<0.5G

0.5G+@ (I +wx. ) if (I +wx.)>0.5G
_{O if (I+wx)<0.5G

(I +wx)=¢@(l +wx) if (I1+wx) >0.5G
B =0.5G+ wx
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