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Abstract

Differently from most European countries and desfiie recommendations on the part of the Europeamn@ssion, Italy still misses
a sufficiently systematic and nationwide mechanigrimcome support. In this paper we explore thaifghty, the desirability and the
features of a universal policy of minimum incomdtady. We use a microeconometric model and a $omtfare methodology in
order to evaluate various alternatives mechanisvessimulate the effects and the social welfareqerénce of 30 reforms resulting
from six versions of five basic types of income poip mechanism: guaranteed minimum income (GMIlyensal basic income
(UBI), wage subsidy (WS) and two mixed systems: &WE and UBI+WS. As welfare evaluation criteria va®pt the Gini Social
Welfare function and the Poverty-Adjusted Gini SbtVelfare function. All the reforms are calibratealas to preserve fiscal
neutrality. The simulation adopts a methodology thlaws for market equilibrium and ensures a cstesit comparative statics
interpretation of the results. Universal and normamtested transfers (possibly complemented by wabsidy) emerge as desirable
and feasible features of the income support meshanin the most realistic scenarios, the socidfare-optimal policies are an
unconditional transfer combined with a wage subgidiptal benefit amounting to about 70% of thegybylevel) or — depending on
the social welfare criterion — a more generous pa@nditional transfer amounting to100% of thegroylevel. In this exercise the
reforms can be financed by proportionally incregshe current marginal tax rates and widening éxebiase to include all personal
incomes, with top marginal rates close to oneseruly applied in the Scandinavian countries. Thegeaniversalistic policies that
are preferable to the current system is anyway lagge and appears to give the opportunity of sielg@ best reform according to
many different criteria or constraints.
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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 mechanisrmobme support, although various selective or @@l 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 inmsupport in Italy. The
starting point is provided by optimal taxation thead.e. we aim at designing an income support raeim that replaces
the actual policies and maximizes a given socidilare function subject to a public budget constraitowever, instead
of looking for an analytical solution we adopt anputational-empirical approach. Namely, we usé@aaconometric
model and a social welfare methodology in ordeewgore and evaluate various alternatives mechanibmillustrating
the motivations, the methods and the results, Wleafer to five issues that emerge as cruciahmanalysis of reforms,

whether hypothetical or implemented:

1) Is a universal income support mechanism feasildedasirable? Universality promises to bring begéfitterms
of transparency, simplicity and lower incentivesi@steful lobbying and rent-seeking. We will intigate
whether universalistic reforms are feasible witpect to the public budget constraint and desirabderding to
a social welfare criterion.

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 demogranbhdhic income etc.) versus subsidy-like polickeslf as
earned income tax credit, in-work benefits etchje 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-sunsfesinvery high marginal tax rates on low incomd atmost
constant marginal tax rates on average and highmec This scenario seems to have inspired mangmsfo
(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 tiee design
of income support mechanisms. An influential cdmition is represented by in particular by Saez 220@0hose

model has been adopted in various applications femervoll et al., 2007; Haan et al., 2007; Bluhdeal.,

! 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). A detailed institutal analysis for Italy is found in Sacchi (2005).



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 variousici@s during the last decade. The theoreticalreatf the
optimal taxation literature in practice has fortled analysis to address transfer-based and subaibd
mechanisms as if they were strictly alternativet Bathing prevents the design of mechanisms thabate the
two policies. In what follows we will also considauich mixed policies.

3) Should a transfer be conditional or unconditiona¢én-tested)? Besley (1990) concludes for the mrfigrof
mean-testing, on the basis however of a ratherlsian restrictive theoretical model. The transfeentioned at
point 2) are typically conditional. So far the id&faa universal and unconditional transfer has nes&ched the
position of a dominating scenario but it remainsrepiring idea with oscillating fortunédt has strong
philosophical motivations (e.g. Van Parjis 199%)t also arguments based on efficiency and incesitive
sometimes put forward. Besides avoiding the cdstgrifying and monitoring the eligibility conditits,
unconditional transfers do not create poverty teapbthere is evidence that they can promote nfboieat
choices in education, production and occupatioasdar (Barrientos and Lloyd-Sherlock 2002, Stan@o@g).
Atkinson (2002) suggests that various processtgimodern economies might naturally drive theadqublicy
institutions toward the universal basic income acexd Given the model and the data used, our studyoumlif
be able to throw light on the issues of the retatidistributive performance, the poverty trap tmedincentives
to participation.

4) How generous should the policy be? Every incom@aupnechanism 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 proposedngplemented reforms) is not larger than the pgviestel and
in most cases is much lower. This is so becausm#uodanisms are designed as complementary witkcegp
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 Pafi96). In
this paper we will investigate the performancerafisfers or subsidies of different amount up toRbeerty
Level.

2 Among the Western countries, Alaska’s social divid represents at the moment the only examplemfra (although of small
amount) citizen’s income. Unconditional transfeowever, are receiving an increasing attention inetigping countries. Brazil in
2004 passed a law for the gradual introduction bésic income and pilot experiences have been kmthin South America, Africa
and India.

% More from a macroeconomic perspective Meade (18€8)ed in favour of a “citizen income” as a neaegsnechanisms in a full-
employment capitalist society. Bowles (2002) anddbrand Peters (1997) develop theoretical genegailierium models that
support the feasibility and macroeconomic desiitgbilf a universal basic income policy.
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5) Should taxes (that also finance the income suppedhanism) be progressive or flat? Universal mashanof
income support (whether transfer-based or subsidgd) have been frequently presented togethettlvath
proposal of a flat-tax. The main motivation washably to counterbalance the costs and/or the (sgubyp)
negative incentives coming from income support \Wwitkter incentive to labour supply for the (suppibgemost
productive fraction of the population. However, #imve argument ignores the fact that labour sugglsticity
is inversely related to income levels (e.g. Aabegal. 1999, 2002; Aaberge and Colombino 20112pamhd
takes it for granted — despite the ambiguous engigvidence — that income support mechanisms $taveg
negative effects on labour supply. When taking attoount these empirical facts, we might be letbatsto

support a progressive taxation.

2. The alternative policies

In this section we summarize the main featuret®htypothetical tax-transfer reforms that will mwated under the
assumption that they completely replace the at&xairansfer system (a detailed description is jolex in Appendix B).
They are stylized cases representative of therdiffescenarios that are discussed or even aciogilgmented in many

countries. A key parameter in the definition of fiadicies is the threshold G defined as followet

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

N, = total number of components of household i.

Define the “individual-equivalent” incomex, = x /\/N and the Poverty Line = mediar( %)/ z ThenG, =aP|/N ,
wherea is a proportion. For each reform we simulate tvemsions with different values af 1, 0.75 and 0.50. For
exampleG = 0.5°+/3 means that for a household with 3 componentshitesiold is ¥2 of the Poverty Line times the

equivalence scalg/3.*

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®legative Income Tax (Friedman 1962; Tobin 1966hwitL00%
marginal reduction rate of the transfer.

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



Unconditional Basic Income (UBI).Each individual receives an unconditional transfgual toG if single orG/2 if
partner in a couple. It is the basic version ofdigtem discussed for example by Van Parijs (1888)also known in the

policy debate as “citizen income” or “social dividl (Meade 1995; Van Trier 1995).

Wage Subsidy (WS)Each individual receives a 10% subsidy on the dgnossly wage and her/his income is not taxed as
long as her/his gross income (including the subgildes not excee@ if single orG/2if partner in a couple. This is close
to various in-work benefits or tax-credits reforimgsoduced 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

For each of the above five types we distinguish ¥exsions: 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@me support mechanism is matched with a progressivéhat
replicates the current system but with marginalrédgs proportionally adjusted according to a amtsi 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 ci@tbeunder the current tax-transfer system. Altogjetve have 5 (types) x

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

3. The microeconometric model

We develop a microeconometric model of househdidua supply that is capable of simulating the hbokkchoices,
taxes paid, transfers received, net available ircand attained utility level given any tax-transfde 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 the households choose a jobaltematives characterized by hours of whrlother characteristics
of the job-household match are denoted.fjhe problem solved by the agent is the following:

mexu(Ch.i)

S.t.

C=R(why

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

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



where

h = hours of work,

w = the pre-tax wage rate,

j = unobserved (by the analyst) characteristics @hthusehold-job match,

y = the pre-tax non-labour income (exogenous),

C = net disposable income,

R= tax rule that transforms gross pre-tax incomés}j into net disposable incontg

Q = the set of all opportunities available to the $ehold (including non-market opportunities, or Slage” activities, i.e.
“jobs” with h =0).

Households can differ not only in their preferenaed in their wage (as in the traditional model) &lso in the number

of available jobs of different types. Lei(h) denote the relative frequency of available jobs/pEh. By representing the

choice sel2 by a probability densitp we can, for example, allow for the fact that jetith hours of work in a certain
range are more or less likely to be found, possildpending on households’ characteristics; or lier fact that for
different households the relative number of mad@tortunities may differ. We assume that the wtflitnction can be

factorised as
U(R(wh y), h )=V(Rwhy, h+e()
whereV and ¢(j) are respectively the systematic and the random ooem. The termg(j)is a random variable that

accounts for the effect on utility of all the chetexistics of the household—job match that are meskby the household

but not by us. Assuming that( j)is i.i.d. according to the Type | Extreme Valuetdlsition, it can be shown that we can

write the probability of a choicdf as

__ V(R(wh Y, h g h
() = > V(R(WH, 1), H) p(H)’

The intuition is that the probability of a choilcean be expressed as the relative attractivenesighted by a measure
of “availability” p(h) — of jobs of typeh. Given convenient parametric specifications offtirectionsV andp, the
parameters of the model can be estimated by maixigiiikelihood. The estimated model can then belusesimulate

the effect of a reform by replacing the currenttiansfer function, sayr’, with the new one, say .

" The choice probability is a simplified versiontbé one derived in Aaberge et al. (1999) and Aabargl Colombino (2011), where
however wage rates and other observed job chaistatercan vary across jobs for the same househaldeneral formulation is
given by Dagsvik (1994). The model is also closBea-Akiva and Watanatada (1981).



4. Social Welfare evaluation

Since the tax-transfer reforms in general havesgfiit effects on different households we needterimn 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 ahd the Gini coefficient of the income distributiorhis
measure has the intuitive appeal of expressingbagifare as the product of an efficiency meagaverage income, i.e.
the average size of the “pie’s slices”) time a faniequality measure (1- 1), i.e. a measure of lkegwally the “pie” is
allocated among the households). We apply the sd@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.7 of Appendix A) andu(R) = Z,u”( Q/ N. Let I (R) be the Gini coefficient of the sample distributi"(R). We

then define the Gini Social Welfare (GSW) functamfollows®

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

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

PAGSW R=x( R1- ( R- ¢}

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

5. Simulation procedure

The simulation has two distinctive features thatrst common in the tax reform literature. Firsg teforms are
simulated under the constraint of being fiscallytna, i.e. they generate the same total net teemee as the current
1998 system. This requires a two-level simulatioycedure. At the “low” level, household choices siraulated given
the values of the tax-transfer parameters. At tigh" level, the tax-transfer parameters are catixt so that the total net
tax revenue remains constant. The calibration patens are the constant tax raie the Flat tax systems and the
proportional change of the current marginal tax rates in the Progueskix system$Second, the simulation is
conducted under equilibrium conditions for diffearégpothetical values of the elasticity of the dachéor labour.
Traditionally, the simulation of tax reforms arédrpreted as comparative statics exercises ingafom perspective, i.e.

assuming a perfectly elastic labour demand (cohgtage rates). At the other extreme, non-behavigimaulations can

8 For a theoretical justification of this social fegk function (as a member of a wider class) seexample Aaberge (2007) and Aaberge and
Colombino (2011).

® Current (1998) marginal tax rates are reportetiipendix B.



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 simulationltesonsistent with
the comparative statics interpretation. The procedufully explained in Colombino (2010) and moaacisely in
Appendix A.

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

Non behavioural. Household choices are left unchanged, while tineinines 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 resgmare 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 A, thieripretation in general is not correct when adgptimodel 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. More detailed results are reported inefplix C. We start by
commenting the results of Tables 1 and 2 follovilmg five-issue outline introduced in sectionl. Muer, if not
otherwise indicated, we refer to the results olg@innder the most realistic scenarios,ij.e.-0.5 or -1. The policies (30
reforms plus the current system) are ranked — &t preferred on top — according to the social avelfunctions
presented in section 4. Each reform is identifigdhpee pieces of information: the income suppathanism (GMI
etc.), the Flat (F) or Progressive (P) tax rule tnedvalue ok (0.5, 0.75 or 1). For example, UBI+WS_F_0.75 desat

policy where the income support mechanism is UBI+W8 tax rule is Flat an@ = 0.75P\/N.

1) Most reforms rank better than the current systedeuboth social welfare criteria. The only exceptappears
whenn = <o and the policies are ranked according to GSWhigdase, no reform turns out as preferred to the
current system. However= <o represents a benchmark case rather than a reakstnario. In all the other cases
there is a very large menu of universalistic refothmt dominate (in terms of welfare) the curresteam.
Therefore the answer to the first issue mentioneskction 1 is definitively affirmative. As we corant below,

the welfare criteria adopted here gives specifionans as to what mechanisms are best. Howeverfrataghe



point of view of different criteria, we have marlteanatives among which to choose in order to impropon the
current system.

2) In most cases, the first four or five positionghia ranking are occupied by transfer-based meamanis by
mixed policies envisaging both transfers and sudésidinder this respect, we observe a marked diffar
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 trenssUBI 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 both the conditional and the unconditiayatems imply similar very modest reductions irolatsupply;
however, the unconditional systems perform bettéavouring distributional equity and reducing paye®

4) Under GSW, the benefit (transfer + subsidy) shdned@5% of the poverty line; under the PAGSW it $tdne
100%.

5) In most cases Progressive tax systems are predgerablat tax systems. A contribution to this resomes from
the pattern of wage elasticity of labour supplghdgr income households are much less elastic tivear lincome
ones (Aaberge et al. 1999, 2002, 2004; AabergeCahambino 2011, 2012; Rged and Strgm 2662).

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 ofakdransfer 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 hasggnificant
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 marition 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 C.1 — C.6 of Appendix C provideynrelevant details.
Here the policies are listed in alphabetic order.dach type of simulation (No Behaviour, No Edprilim etc.) and for

19 |n favour of unconditional transfers there migbtaulditional arguments such as those mentioneddtio® 1.

11 A recent survey by Diamond and Saez (2011) givugpart to the superiority of progressive taxes.sTtonclusion 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 iftalxable income” approach (e.g. Gruber and Sae2R00
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each policy the tables report the results listeithéi egendgoreceding the tables The following comments carsichat
happens under the scenario with -1 (Table C.5).

1) UBI+WS_P_0.75 (UBI_P_1) envisages an average mpb#mefit (transfer + subsidy) per household of 720
(1060) Euros 1998, which represent about 70% (10ff%t)e Poverty Level. This amount is to be comgavih
the 101 Euros of the CURRENT systéfiThe percentages of utility-winners and of inconianers are
respectively 69 (57) and 65 (58). The percentagenty rate (head count) is 0.9 (0), to be compaweti23
under the CURRENT system.

2) Typical objections against universalistic policyimfome support are based on the expectation afthigrates
required by the public budget constraint and afrgjrdisincentive effects on labour supply. The fpgectation
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 ottiteent (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 unrgalior example in 2009 the top marginal tax rateBenmark
and Sweden were respectively around 62% and 57%te ibove tax rates were judged for some reasmns n
feasible (possibly from the point of view of pal#l consensus), however we have already noticedit@menu
of welfare improving reforms is very large. For eyde, the flat version UBI+WS_F_0.75 would requiré2%
flat rate. Moreover, instead of increasing the rimeigtax rates on income one might think of a difg structure
of taxation e.g. increasing taxes on wealth an(selected) consumption expenditures. The seconelctadion
(strong disincentive effects on labour supply)as supported by our results: the overall disincgnéffects are
small.

3) When we account for behavioural responses and &okenhequilibrium, 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 subtkrjitay between the behavioural responses and dhleein
equilibrium process. Overall, the reform inducenmdest) shift to the left of the labour supply ®irtherefore
the new market equilibrium requires a higher greage rate (provideq > -0). The pure effect on taxation of the
behavioural responses can be identified by comgdrable C.1 to Table C.6 of Appendix C whgre <o and
therefore wage rates remain unchanged. The ref@@m\WS_P_0.75 would require a 14% increase in ctirren
marginal tax rates when assuming no behaviourpbreses (Table C.1). The same reform would insteadire a
12% increase in current marginal tax rates wheowaing for behaviour (but leaving wage rates ungieal).
Despite the overall reduction in labour supply, t®rm induces a more efficient composition of eagment

121t 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, “dassgrazione”, family benefits etc.).
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Last, if we assumg=-1 (Table C.5), the increase would be 11%: higfiess wage help in collecting tax revenue
and therefore the reform requires a lower incréasearginal tax rates.

4) Accounting for behavioural responses and markeitiequm 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 consequenceiffieesthces in

rankings are mitigated, especially among the higlask positions.

7. Conclusions

We used a EUROMOD 1998 dataset containing Ital@amples and singles aged 20 — 55, a microeconommtritel of
labour supply and a social evaluation methodologyrder to identify feasible and welfare-improvimgjversalistic
income support mechanisms in Italy. We conside figpe of mechanism: GMI, UBI, WS, GMI+WS and UBI8W
Each one has three variants, depending on the ele§mmverage with respect to the poverty line: 58%86 and 100%.
Moreover, each type can be match either with Blartile or with a Progressive Tax rule. In totallvese 5x3x2 = 30
possible reforms. The tax parameter (either confitrate in the Flat rule or the proportionahaolge 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. Thdation adopts a methodology that allows for maéciilibrium and
ensures a consistent comparative statics intetfmetaf the simulation results (Colombino 2010).cAanting for
behavioural responses and market equilibrium hasitant implications in shaping the simulation tesun the most
realistic scenarios (i.e. wage elasticity of labdemand in the range [-0.5, -1.0]), under the |&ireé Social Welfare
(GSW) criterion, the best policy is an unconditidpasic income complemented by a wage subsidy (atimguto a
benefit close to 70% of the Poverty Level), whitelar the Poverty-Adjusted GSW criterion the beditpas a pure
unconditional transfer approximately equal to tioed?ty Level. More generally, universality, normddionality,
progressivity, and wage subsidies as a compleroduatrtp-sum transfers (under the GSW criterion) g@mers desirable
attributes of an optimal income support mechanBwaluation criteria different from the ones chosethis exercise
might of course dictate a different ranking of gaticies and different features of the best onesidver the set of
policies that are preferable to the current systenery large and suggests the possibility of s#lg@ universalistic best

reform according to many different criteria and stoaints.
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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 = <0
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 = -0
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 P |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 afas defined in Section 2 (for the CURRENT systenseta = 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).



Appendix A. Microecometric model, simulation and soial evaluation

A.1. Household behaviour

The basic modelling framework belongs to the farflyhe Random Ultility models and is similar to tree adopted in a
series of papers by Aaberge et al. (1995, 1999),28004), Dagsvik and Strgm (2006), Aaberge and@bino (2011)
and Colombino et al. (2016). We will consider households with two decision-m¥ak(couples) or one decision-maker
(singles). In both cases the decision-makers ard 2§ — 55 and are not retired nor students. Ofseatlnere might be
other people in the household, but their behavitaken as exogenous.

A couplen is assumed to solve the following problem

hmgng"(cn i)

(A1) S.t.
(he.hy. )DQ
C=RWh, vk, Y
where

U"(C,h,h,, j) = utility function

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

w; = hourly wage rate of partngr

y" = vector of exogenous household gross incomes;

C = net disposable household income;

j =unobserved (by the analyst) characteristich®household-job match;

Q = opportunity set containing job&,h, , j), including those witth. =0 and/orh, =

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

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

including also 0 hours. This discrete set of vakeas be interpreted as the actual choice set (mdgteemined by
institutional constraints) or as approximationgh® true (possibly continuous) choice set.

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

13 Surveys of various approaches to modelling lalsupply for tax reform simulation are provided bye€uty 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 parametric systematic part anddona component:

(A.2) UCh h JFVR@WH M h .¥)b.h .28 ye (]

where Z" is a vector of household characteristics @i a vector of parameters to be estimated. Thegrgtation of
the random variable is analogous to the one given by McFadden in f@sentations of the Conditional Logit model
(McFadden, 1974): besides the observed varialtless &are characteristics of the household-job métahare observed
by the household but not by the econometricianranelom variables is meant to account for the contribution to utilit
by those characteristics.

We denote witlp(h., h, ) the relative frequency (or probability density ftion) of jobs of type(h:,h,)0Q . The
random variables is assumed to be i.i.d. Type | Extreme Value. Bgcsying p(h., h, ) as done in Aaberge and

Colombino (2011), it turns out that we can write girobability that householdsubject to tax-transfer reginkechooses

h. = f,h, = mas follows:

k=1

> exp{v(R(v@u,wa 6. 9280, 28+ xn R b)+§VMk Rl m)}

(he .bw) k=1

exp{V(R(V\E f.wy,my) f,m 219)+ink PK( )+iyw Qk( d’}
(A.3) P"(f m@,R)= =)

where

1if 17< hg < 32
0 otherwise

0, (n)=|
_[1if 33< h, <48
Dsz(Ny) = {O otherwise
(A4) Dg3(hg):{

Lif 49< h,
0,.(n)=1

0 otherwise
1if0< h,
withg = F (female) or M (male

0 otherwise

In a similar way, a singleof genderg is assumed to solve a constrained utility maxitmzraproblem as follows:

mhfsjleQ(C,h,J)

(A.5) S.t.
(h, NOQ,
C=R(wh Y)
where

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

In this case, the utility functiotl ;(C, h, j) will be written as follows:
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(A.6) USChikV RWhY)hZE ¥e (j

Proceeding as we did with couples we end up with:

exp{V(R(V\g 9.%)9 2819)+Z4:ng D ()}

Zh:exp{V(R(V\g hy).h Zﬁ)+§ygk Rl I)} |

As explained in Aaberge and Colombino (2011) antb@bino (2010), the coefficients of the dummieséthe

(A.7) P*(g:6,.V,, R =

following interpretation, which turn out to be uskfor the development of the equilibrium simulatiprocedure (section
A.5):
Vga
e*

(A.8) . )
e* 03,/ k=1,2,3.

where J, is the number of market jobs in gender g's oppatywset andJ , is the number of jobs with hours h such that
D, (h)=1."

When computing (A.3) and (A.7), the set of hourluiga is approximated by a discrete set contairtiegralue O plus ten
values randomly chosen from the ten intervals adklyehours 1-8, 9-16, 17-24, 25-32, 33-40, 41-4B58, 57-64, 65-
72, 73-80. Therefore the singles’ and the coupegortunity sets contain respectively 11 and 1®rhtives:

In order to compute net household incainéor each one of the household jobs containetixmA, we use the
EUROMOD Microsimulation modéf In other words EUROMOD mimics the tax-transfeer®. Wage rates for those
who are observed as not employed are imputed obais of a wage equation estimated on the empleylesample and

corrected for sample selection.

A.2. Empirical specification of preferences
We choose a quadratic specification since it isdmin-parameters and it represents a good compeoneitween
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:C T-hy Y0uCT-h 6, T- h )T R

14 Expressions (A.3) and (A.7) are close to other maithial logit models “augmented” by alternative-sifie dummies (e.g. Van Soest, 1995;
Kornstad and Thoresen, 2007). Here however we atepecific structural interpretation of the dumshizefficients (A.8).

15 A comparison and evaluation of different procedurespecify the choice set is provided by Aabertgs. (2009).

16 EUROMOD is a tax-benefit microsimulation model fbe European Union that enables researchers dicg pnalysts 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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(A7) V°=6.C+8, T-h WO .C+0,,(T- h§+6,C(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 parametéts are made dependent on characteristics:

6. = o+ B ( Age of the wiler 5., ( Age of the wfer
B-.( #Childrgr S.,( #Children un@®r S.  (#Children 6-10)
(A.8) 8y = Buo + Bur( Age of the husbahet 5,,,( Age of thesban)f +
B..( #Childrgr B, ,( #Children un@ S, (#Children 6-10)
6, = By + Byu( Age+ B, ( AgE +Bg( #Childrgr B ,( #Chikl under §+ B, (#Children 6-1
6. = B, + B (Household's size).

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

A.3. Estimates
The parameters are estimated by Maximum Likelihé@d.the estimation and simulation exercise preskemt this paper
we use the Italian dataset generated by EUROMOID feam the Survey of Household Income and Wealttl{%)
1998.
The inclusion criteria are as follows:

- 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 8. (related to the marginal utility of wife’s leisQre

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

By, and 6, (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).wifa&s and the husband’s leisure appear to be temgnts, in the sense

that more leisure of one of them has a positivecfdn the marginal utility of leisure of the otluere.
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Table A.1. Parameter estimates

Couple Single female Single Male
Beo .3301752%** .1562657
Be1 -.0077954*** -.0085422*
B, .0001051*** .0001062*
Bes .0086118*** .0097963
B-4 -.0018444 -.0025955
B:s .0030899 .0130587
Buo .0338491 .2237299*
Bu1 .001687 -.0053004
By -.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*
Bt .0003973** -.0000417
2 -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***
Veo 5.223014*** 7.077753***
Ves 5.260581*** 6.363261***
Vea -3.356024*** -1.131054**
Vi 3.673685*** 2.997396***
Yira 8.314315*** 6.786832***
Yirs 8.917805*** 7.232927***
Yira -.8084671*** -.7926529

For the meaning of the coefficient symbols see@sgions A.6A.7, A.8 and A.1(.
*** = significance < 1%
** = significance < 5%

* = significance < 10%

20




A.4. Behavioural simulation method
The estimated model is used to simulate the effdcternative hypothetical tax-transfer refornpen variables such as
the number of employed, the taxes paid etc. Therenany possible methods that can be used to centipege

predictions. We adopt the method of computing tpeeted value. LeP"( f,m 8,y, R) be the probability that household

n choose¢f,m)under theR tax-transfer regime, computed on the basis oégtienated parameters. Suppose we are

interested in simulating the expected value of smetion ¢/"(f,m) of the choices made. Then we compute the

expected value of that variable after the policiyriplemented as follows:

(A.11) EgC (m » Y ¢" {P(fmZioy, B

(f o

An analogous procedure is for singles.

A.5. Simulation under equilibrium

The microeconometric model adopts the widely usidement consisting of introducing alternativefie constants,
which should account for a number of factors suctha different density or accessibility of diffetéypes of jobs,
search or fixed costs and systematic utility congmis otherwise not accounted for (expression AM@ny papers have
adopted a similar procedure, e.g.: Van Soest (192f)erge et al. (1995, 1999, 2000, 2004), AabargeColombino
(2011, 2012), Kalb (2000), Dagsvik and Stregm (208@ynstad et al. (2007) and Colombino et al. (9020 the authors

adopting the “dummies refinement” so far have pengxd the simulations while leaving the dummies’ficients y's

unchanged. The policy simulation is most commontgripreted as a comparative statics exercise, wdifeeent
equilibria— induced by different tax-transfer regimes —ammpared. We claim that the standard procedugerieral is
not consistent with the comparative statics in&tgtion. According to a basic notion of equilibriutime number of

people willing to work must equal to the numberwéilable jobs. Since thg's reflect — at least in part — the number and

the composition of available jobs (expression A.&8)d since the number of people willing to workl éimeir distribution

across different job types in general change amaaruence of the reforms, it follows that in gahtére y's must also

change. Building on a matching model developed agdvik (1994, 2000) we can extend the basic ranadity
approach to include a random choice set and praviteuctural interpretation of the “dummies refirent” that leads
very naturally to a simulation procedure consisteitth comparative statics.The procedure is explained in Colombino

(2010) and requires to adjust tfie so that an appropriate equilibrium conditiofiuilled.

17 A different procedure for equilibrium simulation which however would not be appropriate with oucmeéconometric model — has been
proposed by Creedy and Duncan (2001).
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A.6. Social evaluation
In section 3 of the main text we define two So¥ilfare functions. Their computation requires thiéofving steps.

1) Expected maximum utility attained by householeshder tax-transfer reginte*®

In{(z)exp{V(R(V\E howilh.Y)b. R, 219y)+25:yFk D (’h)-l-ink Qk(n)}]
i k=1 k=1
(A12) V(R = if couple

In(Zexp{V(R(V\i‘ hy)hZ ﬁy)JrZyk Q(h)ﬂ‘Zyk Q(h}j

if single

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

LetV°(R,) be the expected maximum utility attained by a exfee household under a reference tax-transfer eedgim

this paper we choose as reference household thregi®ingle in 1998 and as reference tax-trangites the 1998

system:
(A.13) V°(R))=IH(ZGXP{V( R(Wh §). b 28y)+ >y B D}J

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

(A.14) In[Zexp{V(,u” (R),h,? ;H,y)+Zyk D (h)}J =V (R

In other words /" (R) is the net available income needed by the referbaaosehold 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-m&zing “job”. In
the Non-behavioural simulation this assumptionasappropriate anymore. The procedure we adopipkamed
hereafter; it is referred to single households etkiension to couples is immediate.

Let

hises= hours of work of householdunder the 1998 regime,
ho,.s= hours of work of the reference household under®08 regime.
Thenu"(R) is defined by:

(A.15) V(4" (R), Hager 236.y) = V[ R W Bige 9). Bop Z:6.).

18 For the derivation of this expression, see McFadd878) and Ben-Akiva et al. (1985). The same outtogy for empirical welfare evaluation is
used by Colombino (1998).

19 A comprehensive explanation of the procedure atbfir developing interpersonally comparable messsof utility is provided by King (1983).
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4) The Gini Social Welfare (GSW) function and thevérty-adjusted Social Welfare (PAGSW) function emenputed as
follows:

GSW R¥u R) £ IR)
(A.16)

PAGSW R¥u (R} £ I1(Ry p(B

where:
1 n
H(R) =WZ,U (R

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

p(R) = head-count poverty ratio.
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Appendix B. The reforms

Tables B.1 and B.2 specify net available incoma aasiction of taxable income under the reforms.
Definitions:

Xe = W h = female gross earnings;, = w, h, = male gross earnings;= x- + X,

Yy = female unearned gross incomg, = male unearned gross income

m = other household net income

S = social security contributions (femaleg; = social security contributions (maleg;= S + §
l. =g, +y, — S = taxable income (female);, =g,, +v, — S, = taxable income (male); =1, +I,,
P = poverty line

N = number of people in the household

G =aP+/N witha = 1, 0.75, 0.50 (defined Section 2)

C. = net available income (femald};, = net disposable income (mal®;= 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 rate

#(.) = progressive tax function

The current (1998) marginal tax rates are as falow
Income Bracke: Marginal Tax Rate

0- 7.7 18
7.7— 15.t 26
15.£- 31 33
31-69.7 39

>69.7 45

Income brackets (originally in Italidrire) are expressed in thousands of 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 persooame (not just to

earnings).
Public Budget Constrain® T* -’ B + N gC+> S=> T-> B+ D qC+> S

where the superscript R denotes a generic refothtrensuperscript O denotes the current system.
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Table B.1. Net available income as a function of xable income - Couples

Flat

Progressive

GMI

E

_[G/2if1,<G/2
_{G/2+(IF—G/2)(1—t) ifl.>G/2
_[Gr2if1, <G/2
_{G/2+(IM—G/2)(1—t) ifl, >G/2

M

E

_[Gr2if1,<G/2
_{G/2+¢(IF—G/2) ifl.>G/2
_[Gr2if1,<G/2
_{G/2+¢(IM—G/2) ifl, >G/2

M

UBI

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

C.=G/2+¢(l,)
C, =G/2+4(l,,)

WS

3

{(IF +“)<;) if (IF +a)<F)sG/2
Cc =

Gr2+((1 +ax )-Gr2)(1-t) if (1I_+awx ) > G/2

{(IM +a)<M) if (IM +a»<M)sG/2
Cc =

G/2+((|M +wxM)—G/2)(l—t) if(IM +a)xM)>G/2

(1 +ax ) if (I, +ax )<GI2
" ler2+g((1, +ax ) -GI2)if (I, +ax ) > G/2
c _{(IMH@( )if (I, +ax,)<G/2

Gr2+¢((1, +ax,)-GI2)if (1, +awx,)>G/2

GMI+WS

0
1l

0
1

056 /2if (I +ax ) < 085 /2

(|F+a»<F) if 0.5G /2 <(IF +wxp)sG/2
G/2+((1, +ax )-G/2)(1-1) if (1_+ax ) >G/2
056 /2if (1, +ax,) < 055 /2

(1, +ax,) f05G/2<(1, +ax )< G/2

G/2+((|M +a»<M)—G/2)(1—t) if(IM +a1xM)>G/2

056 /2if (I +awx )< 055 /2

C.=4(1, +ax ) if05G/2<(l_+wx )< GI/2
Gl2+¢((1. +awx. )-G/2)if (I.+wx.)>G/2
056 /2if (I, +wg, )< 0.55 /2

L =1(1, +ax,) if05G/2 <(1, +awx, )< G/2
Gr2+¢((1, +awx,)-G/2)if (I, +wx,)>G/2

UBI+WS

F

o

M

0.5G /2+ (. +wx ) if (I.+wx)<05G/2

:{O.SG 12+ (1, +wx )A-t)if (I.+wx )>055/2

05G /2+ (I, +wx,) if (I, + wx, )< 0.5G/2
0.5G /2+ (I, +wx, )A-t)if (I, +wx, )> 055 /z

c _{O.$/2+ (I +wx. ) if (I.+wx)<05G/2
T ol08G /2+4 (1 +wx ) if (I +wx )> 0.5G /2
c ={O.$/2+ (I, +wx,) if (I, +wyx, )< 0.5G/2
YolosG 2+ (1, +wx, ) if (I, +wx,)> 056 /2
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Table B.2. Net available income as a function of xable income - Singles

Flat Progressive
Gif1<G Gif1<G
GMI = : = :
{G+(I—G)(1—t) if1>G {G+¢(I—G) if1>G
UBlI C=G+1(1-1) C=G+¢(l)
(I +ax) if (1 +ax)<G (I +ax) if (I +ax)<G
ws = _ C= :
G+((I+ax)-G)(1-1)if (1+wx)>G/2 G+o((1+ax)-G)if (1+wx)>G
0.5G if (1 +awx)< 0.55 0.5G if (1 +ax) < 0.55
GMI+WS | C=1(l+ax)if 0.5G <(l+wx)< G C={(1+ax) if 0.5G < (1+wx)< G
G+((1+ax)-G)(1-1)if (I+wx)>G G+o((1+ax)-G)if (1+wx)>G
UBL+WS C:{O.L’G+(I+Wx) if (I+wX<0.5G :{0.$+(I+Wx) if (I+wX<0.5G

0.5G+ (I +wx)(1-t) if (I+wx)> 0.5G

0.5G+@ (I +wx: ) if (I +wx)>0.56
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Appendix C. Behavioural, fiscal and welfare effectsf the reforms

Legenda for Tables C.1 - C.6

(a) = either the CURRENT tax-transfer rule or aref. the first label refers to the income suppoethanism, 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 wordlifiing 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 B).

(9): average monthly benefit (transfer + wage si\sieceived by the household (Euros 1998).
(h): proportion of utility-winners (househotdis a utility-winner under refornk with respect to the current syst&yif

U'(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 householdieisample.

(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 pgvare and the average income of the poor, as eepéage of the

poverty line.
(0): Gini Social Welfare.

(p): Poverty-adjusted Gini Social Welfare.
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Table C.1. 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

28



Table C.2. 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 C.3. 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 C.4. 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 C.5. 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 C.6. Equilibrium: n = -

(@) (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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